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BBEAEHUE

HacTtoawun 4oKyMeHT npegHasHadeH Ans n3ydeHnsa mukpornpoleccopHoro pene MP741.

B coctaB gaHHOro OOKyMEHTa BKITHOYEHO: ONMcaHue yCTpoWcTBa WM NpuHuuna paboThbl
MUKponpoueccopHoro pene MP741, TexHMYeckne xapakTepucTuku, a Takke cBeaeHnsa, Heobxo-
OUMble AONs NPaBUITbHOM 3KCnyatauum M PyKOBOACTBO No npoTokony cBdaAsn «MP-CETb»
(MODBUS).

CopeprkaHue aTOro JOKYMeHTa pacnpoCTpaHseTcs Ha Bce MoandmkaLmm nsgenmsi.

B cBs13M C NOCTOAHHO NPOBOAMMbBIMU paboTamn, HanpaBnNeHHbIMW Ha YCOBEPLUEHCTBOBA-
HWe MukponpoLleccopHoro pene MP741, npegnpuatue-n3roToBuTeNb OCTaBnsieT 3a cobown npa-
BO BHECEHUS U3MEHEHUN, HEe OTPaXEHHbIX B HACTOSLEM PYKOBOACTBE MO 3KChfyaTauun, He
yxXyALawLwmnx napaMmeTpoB nsgenusa u He BnusowmMx Ha 6esonacHyto paboTty ycTponcTea (ans
NX YTOYHEHUS cnefyeT obpalaTtbes K pa3paboTunky).

1 HABHAYEHUE U3OENUA

MukponpoueccopHoe pene MP741 (nanee — MP741) npegHasHayeHo 4nS 3aWuThl U aB-
TOMaTUKM:

- kabenbHbIX U BO3OYLUHbLIX NIMHUI 3nekTponepeadayn HanpsbkeHnem 6-35 kB ¢ aByxcro-
POHHUM MUTAHUNEM;

- BbIKNIOYATENen nuUTalWMX W OTXOOAWMX NPUCOEAMHEHUN pacnpenenuTeribHbIX
ycTpouncTB 6-110 KB;

- TpaHcdopmaTopoB 6-110 kB (B kauecTBe pe3epBHOM 3aLLNTbI TPAHCHOPMATOPOB).

MP741 gaBnaeTcs cOBpeMEHHbIM LUM(POBLIM YCTPONCTBOM 3alUUTbI, yNpaBfieHust U npo-
TMBOABapuUMHON aBTOMaTUKKW, U npeacTaBnseTr cobon KoMOMHMPOBAHHOE MHOrOMYHKLMOHarb-
HOe YCTPOMCTBO, 06beauHsaLee pasnnyHble (OYHKLMM 3aunTbl, U3MEPEHUS, KOHTPOMS, MecT-
HOrO U OUCTaHLMOHHOIO ynpaBrieHus.

Wcnonb3oBaHne B yctponuctBe MP741 coBpeMeHHOM aHanoro-umgpoBon U MUKPOMNPO-
LleCCOpHOM arnemMeHTHoM 6asbl obecrnedynBaeT BbICOKYH) TOYHOCTb M3MEPEHUM U MOCTOAHCTBO
XapaKTEePUCTUK, YTO NO3BOMSET CYLLECTBEHHO MOBbLICUTb YYBCTBUTENbHOCTb M BObICTPOAENCTBUE
3alMT, a TakKe YMEHbLUUTb CTYNEHN CENEKTUBHOCTM.

®PyHKUUU, 8bINOJIHSIeMble MUKPONpoyeccopHbIM pese (MP):

- HanpaBreHHas/HeHanpaBrieHHas 3awuTa OT MOBbIWEHUS ToKa C MYCKOM MO Hanpshke-
Huto (kog ANSI — 67/50/51/51V; KONMYECTBO CTyNeHen 3awmTbl — 4);

- HanpaBereHHasi/HeHanpaBneHHas 3awmTa OT NOBbILWEHUS TOKa (MOLLHOCTW) HYNeBOW Mo-
cnegoBaTenbHOCTU € nyckom no HanpsikeHuto (kog ANSI — 67N/51N/32P; konnyecTBO CTyneHemn
3awmnTbl — 4;

- HanpaBreHHas/HeHanpaBneHHasa 3alimMta OT MOBbIWEHUA Toka (MOLWHOCTM) obpaTHOW
nocrnenoBaTenbHOCTM C MYCKOM MNo HanpsbkeHuto (kog ANSI — 46; Konn4ecTBO CTyneHen 3amThbl
-2);

- 3awmTa OT MOBbILEHUS CYMMapHOro Toka HyneBoOW NocneaoBaTenbHOCTU BbICLUMX rap-
MOHWK C NYCKOM MO HaNpPsXXeHMo (KONIMYECTBO CTyNeHen 3awmTbl — 1);

- 3awmTa ot 0bpbiBa Nposoga — 12/11 (kog ANSI — 46BC; konn4ecTBo CTyneHemn 3awmtbl — 1);

- 3almTa OT MOHWXKEHUS HanpsKeHus ¢ yctaBkon Ha Bo3Bpat (kog ANSI — 27; konuye-
CTBO CTyNeHen 3awuTbl — 2);

- 3almTa OT MOBbILLEHNSA HaMNpPsPKeHMA C yCcTaBKoW Ha Bo3Bpat (kog ANSI — 59; konnye-
CTBO CTYyNeHen 3awuTbl — 2);

- 3awmTa OT MOBbIWEHUS HanpsXXeHUs HyNeBOW MnocrefoBaTeribHOCTU C YCTaBKOM Ha
Bo3Bpart (ko4 ANSI — 59N; konn4ecTBO CTyNeHen 3awnTbl — 2);

- 3awWmMTa OT MOBbILEHNA HanpsbkeHust obpaTHOM NocneaoBaTENbHOCTU C YCTABKOW Ha
Bo3Bpart (kog ANSI — 47; konn4ecTBO CTyNeHen 3awmTbl — 2);

- 3almTa OT CHWXEHUS YacToTbl C ycTaBkon Ha Bo3Bpart (kog ANSI — 81U-R; konnyecTtBo
CTyNneHen 3alnTbl — 2;
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- 3almTa OT MOBbLILEHUSA YacToTbl C ycTaBkon Ha Bo3BpaT (kog ANSI — 810; konmyecTBo
CTyneHen 3awmTbl — 2);

- onpefeneHne MecTta NoBpPEXAEHNS;

- yeTblpéxkpaTHoe AlB BbikfntoyaTensa 3awmaemoro npucoeamHeHna (kog ANSI — 79);

- KOHTpOSb cocTosiHUA Bbikntovatens ¢ YPOB (YPOB3), kog ANSI — 50BF;

- ABP;

- BriokmpytoLlas norvka;

- BOCEMb BHELLHUX 3aLLWnT;

- BOCEMb BXOOHbIX JTOTMYECKUX cUrHanoB rno noruke «M» nnun «AJ1N»;

- BOCEMb BbIXOAHbIX JTOrMYEeCKNX curHanos no noruke «AJMN»;

- onpegensiemas nonb3oBaTeneM Nnornka — (pyHKUMOHanbHble GrIOKW: BXOAbl, BbIXOAbI,
3anuncu B XypHan, norndeckme anemeHtol U, U, ncknovatowee U, HE, Tpurrep, Tanmep,
MYMbTUNIIEKCOP, TEKCTOBbLIV BNOK,;

- MHOMKaUUSA OenCTBYHOLWMX (TEKyLMX) 3HaYeHU TOKOB M HamnpsbKeHU 3alumiLiaemoro
NpUCcoeanHeHnst, 4acToThbl;

- MECTHOE M [OUCTaHUMOHHOE YNpaBfieHne BbIKMYaTeENeM, MNepeKoYeHne pexnma
yrnpaBneHus;

- BrIoKMpOBaHME OT MHOTOKPATHbIX BKITHOYEHWI;

- KOHTPOJSIb UCMPABHOCTU Lenen n3aMepeHus Hanps>KeHUs;

- 3aaHne BHYTPEHHEN KOHdUrypauum (BBo4 3aluT 1 aBTOMaTUKK, BbIGOp 3aLLMTHbIX Xa-
pPaKTEPUCTUK, KONMYECTBA CTYNEeHeN 3aLMThbl, MporpaMMmnpoBaHne nornmkn 1 T.4.) NporpaMmMHbIM
cnocobow;

- MECTHbIN N OUCTaAHLUMOHHbLIWM BBOA, XpaHeHNe 1 oTobpaxeHne yCTaBOK 3aluT 1 aBToma-
TUKK;

- peructpaumsa aBapunHbIX NapameTpoB 3allmLLaeMoro NpUcoeanHEHnsa (OeNCTBYOLWNX
3HaYeHU TOKa, HaNpsPKEHNA 1 TUna NoBpeXaeHUs ) U cpabaTbiBaHNA N3MEPUTESIbHBIX OPraHoB,

- perucTpaumsi UISMEHEHNA CUrHANOB Ha AUCKPETHbIX BXOAAaX (COCTOSAHUSA BbIKNOYaTess
NpUCOeANHEHUSs!, Lenen ANCTaHUMOHHOIO YNpaBfieHMUS N BHELUHUX 3aluT) U KOMaHA4 ynpasne-
HWA, NOCTYNAOLLNX MO KaHany CBSA3MW;

- Y4YeT KONMyecTBa OTKMOYEHUI BbIKMOYaTENS;

- Nosly4eHne OUCKPETHbIX CUrHanoB ynpasneHna n GrOKMPOBOK, Bblgaya KOMaHpg ynpas-
NeHus1, aBapumnHON 1 NpeaynpeanTenbHON CUrHanm3aumm;

- 06MeH nHdopmaumen ¢ BepxHumM yposHem (ACY TI1);

- HeNpepbIBHAsA camMoguarHoCTuka annapaTHON U NPOrpaMMHON YacTn

YCTPONCTBO MMeET ABe rpynnbl YCTABOK, Ha3blBaeMble «OCHOBHaA» U «pesepBHasi», KO-
Topble MOryT 6bITb BbiOpaHbl NpU NpOrpaMMMpoBaHNN Yepes3 KnasnaTypy, NepCcoHanbHbI KOM-
NbOTEP UMK CEeTb CBA3W. YCTaHOBIIEHHAs rpynna yCTaBoK, MOXeT OblTb MHAMUupoBaHa Ha XK.
Hes3aBucuMmo OT caenaHHoro Bbibopa, YCTPOMCTBO MOXET NPUHYAUTENbHO WUCMONb30BaTb pe-
3epBHblE YCTaBKN. ATO MOXET ObITb BbIMNOMHEHO Yepes CeTb UM OUCKPETHbLIN BXO4, CneunanbHO
CKOHbUrypupoBaHHbIn ana aton uenu. Korga curHan cbpacbiBaeTcsi, TO NpeaBapUTENbHO Bbl-
GpaHHas rpynna ycTaBoOK yCTaHaBnMBaeTCs CHOBA.
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2 TEXHUWYECKUE XAPAKTEPUCTUKU

Tabnuua 2.1

MapameTp

3HauyeHue

AHanorosble BXoAbl:
Llenn namepeHuns Toka
"  KONMYEeCTBO;
" [Mana3oH BXOAHbIX TOKOB:
o pabounn;
O aBapunHbIN B (pasax;
O HyneBoOu
nocnegoBaTernibHOCTH In;
"  TepMuyeckasi yCTOMYMBOCTb:
o ANUTENBHO;
o B TeyeHue 2 c;
o BTeyeHne 1c
* noTpebnsemas MOWHOCTb
Lenn HanpsxeHns
"  KOJIMYECTBO;
" BXOLHOE HanpshKeHue:
o HoMmMHanbHoe B dasax (UH);
o pabouyee (Up);
*  TepMumyeckas yCTOMYNBOCTb:
o  ONUTENBLHO;
o B TeyeHue 10 c;
* noTpebnsiemas MOWHOCTb
YacToTa
*  HOMWHanbHOE 3Ha4yeHune;
»  paboyunn ananasoH

4

o1 0,11H go 2IH;*
oT 2IH go 40IH;

ot 0 go 5lH;

4|n;

40IH;

100IH

npu HoMMHaNbLHOM Toke He 6ornee 0,25 B-A;

4,

100 B acp.;
0o 256 B ap.;

260 B adp.;
300 B ap.;
npyv HOMWHaNbHOM HanpskeHuu He 6onee 0,25 B-A;

50 Iu;
40-60 Ny,

,D,I/ICerTH ble BXOAbl:
®  KOJITIN4eCTBO;

"  HOMMHarbHOE HanpshKeHue;

"  MakcuMmarnbHO JONyCTUMOEe
HanpsbkeHune;

* HanpsbkeHue cpabaTbiBaHus;

*  KO3(hpuuMeHT BO3BpaTa;

* notpebnsembin TOK B yCTaHO-
BMBLLEMCS peXUMe;

" MMMYNbC peXeKLmu;

* 3ajepkKka no Bxony, He bornee;

" MUHMMAarnbHas ANMTENbHOCTb
curHana (aHTugpebesrosas 3a-
Aepxka)

18 (16 nporpamMmmupyemblX, N30IMPOBAHbIX MeXay Co-
oon);

~230 B (=110; =48; =24 B - no 3akasy);

=380 B,

~275 B;

0,6 - 0,7 UBx. HOM;

K = 0,95

0,8-1,4 MA;
Ipex = 20 MA; tpex= 10 mc;
20 mc;

7 mMc

PenenHble Bbixoab!:

" KONMYECTBO;

"  HOMWHANbHOE HaNPsKEHWE;

"  HOMMHAaIbHbIA TOK Harpysku;

"  KOMMYyTaUWOHHasi CNoCOBHOCTb
B Lilenn ynpaBrieHns BbIKNoYa-
Tenem, L/R<40 mc

* pasmblikaroLas cnocobHOCTb
AnNsi NOCTOSIHHOrO TOKa;

" KONUYECTBO KOMMYTauui Ha

16 (13 nporpammupyemsbIx);
250 B;

8 A;

no 10 AHaspema 1,0 c

0o 30 A HaBpemsa 0,2 c

0o 40 A Ha Bpems 0,03 ¢
24B,8A;48B,1A;

110 B, 0,4 A; 220 B, 0,3 A;

KOHTaKT:  Harpy>XeHHbI; 10 000;
HEHarpy>eHHbIN 100 000;
OnekTponuTaHue:
"  HOMWHanbHoe HanpsbkeHue nu- | ~230 B; =220 B; (=110 B; =24; =48 — no 3akasy);
TaHus;

» pabounii AManasoH NUTaHUS:

O HanpspkeHue nepeMeHHOro
TOKa;

o HanpsikeHue NoCTOSIHHOIO
TOKa;

ot 100 go 253 B;

oT 100 go 300 B (gonycTuMbI YpOBEHb Nyrbcauum
20 %);
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MpopomkeHue Tabnuubl 2.1

MapameTp

3HauyeHue

* noTpebnsemasi MOLLHOCTb:
o B HOpPManbHOM pPeXume;
o npwu cpabaTtbiBaHMM 3aWmT

He bonee 7 B-A;
He bonee 10 B-A

NHTepdenc yenoBeKo-MaLllNHHbIN:
"  MHOUKaTOPbI CBETOAMOAHbBIE:
O KONMYecCTBO;
o ¢BOBOOHO Ha3Ha4YaeMmble;
= KraBuartypa;
= gucnnewn

13;

8,

10 knaBuL;

CBETOAMOHbLIN, 2 CTPOKM NO 16 CUMBONOB

JlokanbHbIM MHTEPdENC:
" CKOPOCTb Nepeaayn AaHHbIX

USB-2;

38400 6uTt/c, oo sBepcun 1.15 nporpammHoro obec-
neyenHus (MO);

115200 6uT/c ¢ Bepcumn 1.15 MO

YaaneHHbIn nHTepgenc:
BapuaHT 1
"  TUN KaHana,
"  CKOpPOCTb Nepenayvv AaHHbIX;

® AalibHOCTb CBA3U MO KaHarly;
"  TPOTOKOJ1 CBA3MU,

BapwaHT 2

BapwuaHT 2(103)
" MPOTOKOS CBA3N

BapwaHT 3
"  MPOTOKOS CBSA3M

2-X NpoBoAHasa hmamyeckas nuHus;

OauH nopt RS-485 (M30nmMpoBaHHbIN)

1200/ 2400/ 4800/ 9600/ 19200/ 38400/ 57600/
115200 6uT/c;

Jo 1000 m;

“MP-CETb” (MODBUS);

[Ba nopta RS-485 (M30nMpoBaHHbIX);
‘MP-CETb” (MODBUS);

[Ba nopta RS-485 (M30nMpoBaHHbIX):
- nopt X2.1«MP-CETb» (MODBUS),
- nopT X2.2 M3K 60870-5-103;

[Ba onTuyeckumx nopta tnna ST (100BASE - Fx);
MO3K-61850;

BapwaHT 4 ABa nopta Ethernet Tnna RJ-45 (100BASE - Tx);
"  MNPOTOKOI CBA3N M3K-61850
OcuunnorpadgupoBaHue:

" KOJNIMYECTBO OCLMIIOrPaMM;
ANUTENbHOCTL 3anucn obuas;
yncno BbIGOPOK Ha Nepuoga;
YUCIO KaHanoB.;

ANUTENBHOCTL 3anncu 4o aBapui;
dopmat npeacrtaBneHnsa AaHHbIX

Ot 0 po 32;

31744-n/ (n+1) Mc, rae N - KONMYECTBO OCLMIITIONPAMM,;
20;

8 aHanorosbIx, 16 ANCKPETHbIX;

0-99% ot obLen AnNUTENbLHOCTY;

6e33HakoBbIN 16 p. NnpeobpasoBaHune B hopmaTe
COMTRADE npuv nomoLLm nporpaMmmMHon 060104Ku
«YHNKOH»

Pernctpauna coobuieHuni:

= XypHan aBapuu; 32;

* XypHan cobbiTun; 128;
[MokasaTtenun HagexHocTn:

* CcpegHsas HapaboTka Ha OTKas3 100000 y;

* cpefHee BpeMsi BOCCTAHOBIIEHUSA
" MOSIHbIV CPOK CNY>XObI
" MOTOK  JIOXHbIX

YCTPOMCTBA B rog

cpabaTbiBaHMi

He bonee 1 y;
He meHee 20 neT;
He bonee 1-106

Pabouunii gnana3oH TemnepaTyp OKpyKato-
Lero Bosagyxa

MwuHyc 25... +40°C

MpenenbHbI paboynn guanasoH Temnepa-
TYP OKpYy>KaloLLero Bo3alyxa C CoOXpaHeHnem
OYHKUMI 3amnT

MwuHyc 40... +70°C
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MpopomkeHne Tabnuubi 2.1

MapameTtp

3HauyeHue

OTHOoCcuTENbHas BNaXXHOCTb:

" B p860'~WIX YCnoBUAX aKkcntyataunn;

*  [puY TPAHCMOPTUPOBAHUM

10 95 % (npn +25°C un Huxe);**
00 98 % (npu +25°C n Huxe)

ATMocepHoe aaBrieHne

79,473 ... 106,7 kla

HomuHanbHble paboyne 3Ha4YeHnsa mexa-
HUYECKMX BHELUHNX BO3AENCTBYIOLLNX
dakTopos

no MOCT 17516.1-90 Ans rpynnbl MeEXaHUYecKoro
ncrnonHeHna M40 (cooTseTcTByeT N0 CENCMO-
cTonkocTtn 9 6annam)

YCTOMYMBOCTb K MEXAHUYECKUM BHELLHUM
BO3JEeNCTBYIOLWUM (pakTopam npu TpaHc-
NOPTUPOBAHUU

B cooTBeTCTBUM C YyCNOBUAMM TpaHCNOPTUPOBa-
HUa «C» no
OCT 23216-78

MabapuTHble pa3mepbl***

270%x160%176 MM (C y4ETOM OTBETHOM YacTu
pasbLEMOB)

Macca

He bonee 4 kr

CreneHb 3aWwmTbl, 0becnevynBaemas o0b6o-
NOYKOM (Kopnycom);
CTeneHb 3alUnThbl KNeMMHbIX pa3beMOB

IP30 no NOCT 14254-2015;

IP20 no TOCT 14254-2015

*  |H — HOMMHanNbHbIM BXOAHOW TOK (HOMUHANbHbBIA BTOPUYHBIA TOK OT 0a3sHbIX

TpaHcgopmaTopoB Toka), IH=5 A (1 A)

** He ponyckaeTcst KOHAeHcaums Brary npy aKkcnnyataumMm MUKpONpPOLECCOPHbIX pere
*** [abapUTHbIE U NPUCOEeANHUTENBHbIE pasMepbl NPMBEAEHbI B MPUNOXEHUN 1

TpeboBaHus anekTpoMarHMTHon coBmectumocTn B cootBeTcTBum ¢ FOCT P 51317.6.5 —
2006 (M3K 61000-6-5) «CoBMECTUMOCTb TEXHUYECKUX CPEACTB 3NEeKTPOMarHnTHag. Y cronyu-
BOCTb K 9MIEKTPOMarHMTHbIM NOMeXaM TEXHUYECKUX CPeaCTB, NPUMEHSAEMbIX HA NEKTPOCTaHUN-
SX U noacTtaHuusx. TpeboBaHus n MeToabl UCTbITAHUN» NpuBeAEHbI B Tabnuue 2.2.

Tabnuuya 2.2

MapameTtp

3HauyeHue

YCTOMYMBOCTb K BO34ENCTBUIO HAHOCEKYHOHbBIX NMMNYb-
CHbIX NOMEX B COOTBETCTBMMU C TpeboBaHusammn CTh
M3K 61000-4-4-2006 (MOK 61000-4-4:2004):

- ANsi BXOAHbIX Lienen NTaHus; 4 xB
- ANsi OCTanbHbIX HE3AaBMCUMbIX LIenen; 2 kB
- KpUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA “‘A”
YCTOMYMBOCTb K NpoBasiam 1 KpaTKOBPEMEHHBIM MpepbiBa-
HUSIM HaNpPsPKEHUS CETU ANEKTPONUTaHNSA B COOTBETCTBUN C
TpeboBaHNsIMM CTb MO3K 61000-4-11-2006
(M3K 61000-4-11:2004):
a) YpOBEHb UCMbITATENBHOrO HaNpsXXeHus B % OT HOMU-
HaIbHOIo HaNPsXXeHUs 3NeKTPONUTaHNSA:
1) anga npepbiBaHUN, 0 %;
2) Ons NpoBanos; 40 %;

6) oMTENBHOCTL NPOBAsioB;

B) NpepbiBaHUM;

B) KpUTEPUIA Ka4ecTBa (DYHKLIMOHUPOBAHUS

AU 30% (20 mc);
AU 60% (1 c);
AU 50% (100 mc)
AU 100% (1 ¢)
“p
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MpopomkeHue Tabnuupbl 2.2

MapameTtp

3HauyeHue

YCTOMYMBOCTb K 3NEKTPOCTATUYECKUM pa3psigaM B COOT-
BETCTBUU C TpeboBaHMAMM

CTB M3K 61000-4-2-2006 (M3K 61000-4-2:2001):

- NPV KOHTAKTHOM pa3psaae;

- NPV BO34YLUHOM pas3psife;

- KpUTEPUI KayecTBa PYHKLMOHMPOBaHMS

6 kB;
8 kB;
“A”

YCTOMYMBOCTb K BO3AENCTBUIO MUKPOCEKYHOHbIX M-
NynbCHbIX NOMEX B COTBETCTBUM C TpeboBaHNAMMU
FOCT IEC 61000-4-5-2017 (M3K 61000-4-5:2014):

- aMnNnUTyga HanpshkKeHUsa UcrnblTaTenbHOro MMMNynbCa;

- KpUTEPUI KayecTBa PYHKLMOHMPOBAaHWS

(4,0+£0,4) kB npu nogaye nomexm
MO CXEME «MPOBOA-3EMSIAY;
(2,0£0,1) kB npn nogaye nomexu
MO CXeMe «MpPOBOA-NPOBOAY;

“A”

YCTONYMBOCTb K 3aTyxatolemy konebarenbHomy mar-
HUTHOMY nosto no FOCT P 50652-94:

- CTeneHb XXECTKOCTU UCMbITaHUN;

- KpUTEPUIN KavecTBa PYHKLMOHNPOBAHUSA

3;
«A»

YCTOMYMBOCTL K BO3AENCTBUIO NOBTOPSOLLMXCA Koneba-
TenbHbIX 3aTyxatwmux nomex yactoton 0,1 n 1 My B co-
OTBETCTBMM C TpeboBaHMSAMHU

OCT IEC 61000-4-12-2016:

- amnNAMTygHOE 3Ha4vyeHue NepBoro MMMynbca ucnbiTa-
TENbHOro HaNPSXKEHWUS;

- KpUTEPUI KayecTBa PYHKLMOHMPOBAHWS

(2,5+0,25) kB npu nogaye nomexu
MO CXeMe «NNHUS — 3eMNsa»;
(1£0,1) kB npu nogaye nomexu no
CXeME «JIMHUSA — NTIUHUAY;

“A”

YCTOMYMBOCTb K BO3AEMCTBMIO MArHUTHOMO MONs Npo-
MbILLUSIEHHOW YacTOTbl B COOTBETCTBMU C TpeboBaHUSIMM
MOCT IEC 61000-4-8-2013 (IEC 61000-4-8:2009):

- HaNPSYKEHHOCTb HENPEPBLIBHOrO MarHUTHOIO MOJSA No-
CTOSIHHOW MHTEHCUMBHOCTY;

- KpUTEPUI KayecTBa PYHKLMOHMPOBaHNS

30 A/m;

“A”

YCTOMYMBOCTb K BO3AENCTBUIO UMMYSNBCHOO MarHUTHOIO
nons B COOTBETCTBUM C TpeboBaHNAMM

OCT 30336-95:

- MaKkcMmarnbHas HanpsKEHHOCTb NMMYNbCHOIO MarHUT-
HOro nons;

- KPUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA

300 A/m;

“A”

YCTOMYMBOCTb K BO3AENCTBUIO PagMO4acTOTHOMO af1eK-
TPOMarHUTHOrO Nonsi B COOTBETCTBUN C TpeboBaHnAMMN
CTB IEC 61000-4-3-2009

(IEC 61000-4-3:2008):

- HANPSYKEHHOCTb M3My4aeMoro 04HOPOAHOrO 3f1EKTPO-
MarHMTHOro nons,

- AManasoH YacToT 3MEKTPOMarHUTHOro Nong;

10 B/m;

o1 80 go 1000 MIu;

- KpuTepun Kadectsa PyHKLUMOHMPOBaHUSA “‘A”

YCTONYNBOCTb K KOHAYKTUBHBIM NOMeXaM, HaBe4eHHbIM

pagMo4acTOTHBIMU ANEKTPOMArHUTHBIMU NOSISIMK, NO

CTB IEC 61000-4-6-2009 (IEC 61000-4-6:2006):

- CTeNEHb XXECTKOCTU (MCNbITaTeNbHOE HaNpsXXeHue); 3 (10 B);

- AnanasoH 4acToT 3fIEKTPOMArHUTHOro nons; o1 150 kl'u go 80 MIw;
- KPpUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA «A»
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MpopomkeHue Tabnuupbl 2.2

MapameTp 3HayeHue

YCTOn4umMBoCTb K KonebaTenbHOMy 3aTyxatowemy mar-
HUTHOMY nosito, no NOCT IEC 61000-4-10-2014:

- UCNbITaTenNbHbIN YPOBEHb; 30 A/wm;
- KpuTepun Kadectsa PyHKLNOHUPOBAHWS; «A»;
- CTerneHb XeCTKOCTH Knacc 4

[MomexoycTonumMBOCTb K KonebaHuam nutarowero cete-
BOro HanpsxeHusd, no IEC 61000-4-17:2015:
- Nynbcaunsa HanpsHXXeHnsa ANeKTponnuTaHus 10%

[MoMexoyCcTOMYMBOCTL K MaeHuo HanpsXKeHUs, KopoT-
KAM 3aMbIKaHUAM U U3MEHEHUIO NUTaKLWero NOCTOAHHO-
ro HanpsbxkeHus, no IEC 61000-4-29:2000:

- NepepbIB anekTponutTaHmsa 6e3 nameHeHus napameTpoB | AU 30% - 0,1 cek;
AU 60% - 0,1 cek;
AU 100% - 0,05 cek

ConpoTuBrieHne U3onaunmn He3aBUCUMbIX BHELLHUX 3NEKTPUYECKMX Lienen (KpOMe HU3KO-
BOSMbTHbIX Lenen) OTHOCUTESbHO Kopnyca 1 Mexagy coboun, usmepeHHoe MeraoMmMeTpoOM NOCTO-
SIHHOrO TOKa C BbIXogHbIM HanpsxeHneM 500 B, He meHee 100 MOMm.

N3onaumsa Bcex He3aBUCUMBbIX AIEKTPUYECKUX Lenen YyCTponcTBa (KpOMe HU3KOBOSTbTHBIX
Lenen) oTHOCUTENBLHO Kopryca 1 mexay cobon BblioepKuBaeT B TeyeHne 1 MMH AencTeme umc-
NblTaTeNbHOrO HanpsxeHus 2 KB npakTuyeckn cuHycongansHom popmbl yactotom 50 My,

N3onaumsa Bcex He3aBUCUMBbIX INIEKTPUYECKMX Lienen YCTPOMCTBa (KpOMe Lenen nHTep-
derca USB, RS-485) oTHOCUTENBbHO KOopnyca n Mexay cobon BblaepKuBaeT 6e3 nospexgeHun
BO34ENCTBME MMMYNbCHOIO HanpskeHnsa B cootTBeTcTBMM ¢ pasgenom 8 MTOCT 30328-95 (mak-
cumanbHas amnnuMtyga umnynoca S kB).

YcTponcteo no NoXXapHoW 6e3onacHocTu COOTBETCTBYET TpeboBaHNAM
FOCT 12.1.004-91 n CTb M3K 60950-1-2003.

YCTPOWCTBO HE NpefHa3Ha4yeHo N5 YCTaHOBKM U 3KCMyaTauun BO B3PbIBOOMACHbIX U
noxapoonacHblx nomelleHmsax no MY (“Npasuna ycTporcTea anekTpoycTaHOBOK”).

3 ONMUCAHUE YCTPONUCTBA

3.1 YcTtpouctBo u paboTta nsgenusa

MP741 nmeeT MOAyIbHYIO CTPYKTYPY (CM. PUCYHOK 3.1) U COCTOUT U3 Criegyowmx Mmoay-

newn
" mMoaynb npoueccopa (MM);
] mMoaynb (BBoAa) curHanoB aHanorosbix (MCA);
. Moaynb (BBOAA) CUrHanoB guckpeTHbIx (MCL);
. mMoaynb nutaHus u pene (MIMP);

Bce mMoaynn BBOAa-BbiBOAA MMEKOT pa3beMbl ONA CBA3U C Ml n 6nokom nNuTaHMa no-
cpeancTtBOM KpocCc-nnaThbl.

Mogynu yctaHaBnuBatoTca BHyTpu kopriyca MP741. [Ina nogkroYeHnUss BHELLHUX Lienen
Ha BCEX MOAYNSAX MMEKTCS KNeMMHbIE KOMOAKN MPYXMHHOMO M BUHTOBOMO (4J11 TOKOBbIX BXO-
A0B) TUNa (No 3aka3sy BCe KnemMMbl MOTyT ObiTb BbINOSTHEHbI BUHTOBBIMN).

BxogHble HanpspkeHus n Toku Ha Bxogax MCA npeobpasyoTca gatymkaMmu HanpsXeHus
N ToKa U PUINbTPYIOTCA aHaNoroBbiMM PUIIbTPaMmM HU3KUX YacTOT, OTCEKaLWMMUM BbiCLUNE rap-
MOHMKN BO BXOAHOM curHarne, a 3atem, nepegatorca Ha M.
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MI1: ueHTpanbHbIA NpoLEeccop BbINOMHAET (PYHKUUKM aHanoro-undpoBoro npeobpasosa-
HWS, BbIYMCNEHNA 1 cBA3W. [1pn nomowm 16-paspagHoro aHanoro-undpoBoro npeobpasoBaTens
aHanoroBble curHanbl, noctynawwme ot MCA, npeobpasytotca B umdpoBon kog u obpabaTthbi-
BaloTCA npoueccopom. [Nonyyaemble B UTore AaHHble onpeaensatoT ycnosna cpabatbiBaHna 3a-
LLINT.

[na npepoTBpalleHnsa 3aBUcCaHUs npoleccopa npegycMOTpeH CTOPOXeBOW Taumep, ne-
pesarpyxawLun cuctemy B crniydyae cbos. NMapameTpbl XXypHana aBapUnHbIX COObITUI, KOHGU-
rypauus s3almT, ycTaBKku, Naposb Nonb3oBaTens A BXo4a B CUCTEMY XPaHATCH B 3HeEproHe-
3aBMCMMOM NpOorpaMmmMmMpyeMoM MOCTOSIHHOM 3anomuHatowwem yctponctsae (MM3Y). [aHHble oc-
uunnorpadupoBaHns XpPaHATCA B SHEProHe3aBUCMMOM OrMepaTUBHOM 3anoMuHalleM YCTpOu-
ctee (O3Y).

MIT obpasyeT nHTepdenc mexay norb3oBaTeniemM U yCTpPOMCTBOM NOCPEACTBOM KraBua-
TYpbl, XMAKOKPUCTaNIMYECKOro AMCNnesa n CBeToANOOHbIX MHONKATOPOB. MHaukaTopbl oToGpa-
XarT COCTOoSAHME 3almLLaeMon JIMHUK, KOMMYTaLMOHHOro annapara u camoro MP.

MC/ nossonsieT MP741 nonyyaTb curHanbsl OT BHELUHUX YCTPOWCTB.

MIIP npepgHasHaveH ONS Bbl4ayun criefylowmx CUrHanoB: HeucnpaBHOCTM camoro MP,
06 aBapun B CXxemy LeHTparnbHOM CUrHanmsauuu, a Takke pasfiMyHble 3anporpamMmmMmpoBaHHbIe
CUrHanbl 3aLWnTbl U aBTOMaTUKW.

MIP nossonsieT nuTaTb YCTPOMUCTBO, Kak OT MOCTOSIHHOIO, Tak U MepeMeHHOoro onepa-
TMBHOIO TOKa B LUMPOKOM AMana3oHe U3MEHEHUS NUTaoLLEro HanpsXXeHus.

BxogHble guckpeTHble
CurHanbl OT BHELLIHMX
BbixogHble YCTPOWNCTB
curHansl pene

220 B (110; 24 B)

Moayrnb
CUrHasnos

Moaynb nuTaHua u OUCKPETHbIX
pene

RS-485

Moayrnb
Mogyne ——_ | cwurHanos

npoueccopa aHanoroBbIX

i

BxofgHble curHanbl aHanorosble
(la; Ib; Ic; lo; Ua; Ub; Uc; Uo)

PucyHok 3.1 — Ctpyktypa MP741
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3.2 NMporpammHoe obecneyvyeHue (MO)

MP741 pa6otaet noa ynpaeneHnem OMEPALIMOHHOW CUCTEMbI PEANBHOIO
BPEMEHW (OCPB), obecneunBatoLLen o6paboTKky nporpaMMHbIX 3a4ad B JOCTYNHOE BPEMSA U B
Heobxo4MMOM NopsaKe 04epEQHOCTM.

MO BkntoyaeT B ceb4a crneayroLlme 3agaudu:

CTUKU;

3agaya o6paboTkmM BXOAHbIX ANCKPETHbBIX CUrHANOB;

3aga4va undpoBon punbTpaumm n ocumnnorpaupoBaHns;

3aja4va Norukun 3awmuT 1 aBTOMaTUKW;

3a/laya 4YacoB pearibHOro BpeMeH!;

3ajadva peanusaumm yHKLMIA YenoBeKo-MallMHHOIo uHTepdenca n camogmnarHo-

3alada BBOAa-BbiBOAaA MO nocnegosaTtesibHOMY MHTepcbeVlcy;

Peannsauus yctaBoK Mo BpeMeHu Ans pasHbiX 3amT B MporpaMmMe OCyLLECTBIISIETCA Npu
NOMOLLM OQHOKaHaNbHOro TanmMepa n cuctemMol NpepbiBaHnin. MO nMeeT BCTPOEHHbI MEXaHN3M
KOHTpOJSI cOBCTBEHHOrO Koaa.

HacToswee pykoBoacTBO AencteutensHo ¢ Bepcusmn MO 1.15—-1.17; 1.20; 1.21 n 2.00;
2.01; 2.02; 2.03; 2.04; 2.05s; 2.05st — 3.01.
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4 MAPAMETPbI UBMEPEHUA

N3mepeHnss B MP741 npousBogsaTca No YETbIPEM KaHanam TOKa M YeTbIpEM KaHanam
HanpskeHus. MNMepBuYHbIE TOKM TpaHcdopmMaTopoB Toka (TT) u kKoaddULMEHTbI TpaHchopma-
unn TpaHcdopmaTopa HanpsbkeHus (TH) 3agatotca cornacHo Tabnuue 4.1.

Tabnuua 4.1
HavmeHoBaHue napameTpa 3Ha4yeHue
1 |OdnanasoH nepBuYHOro Toka TT 0-3000 A*
0-5000 A**
2 |Awnanas3oH nepBMYHOro Toka TpaHcopmMmaTopa Toka HyneBoun 0-100 A*
nocriegosaTternbHocT (TTHIT) 0-1000 A**
3 |AwnanasoH ycTaBok rno koaduumeHTy TpaHchopmarmm TH 0-128000
4 | [lnanasoH ycTaBOK N0 KO3 PULMEHTY TpaHCOopMaLMK TpaHC-
dhopmaTopa HanpsKeHUsi HyNeBown nocnefoBaTenbHOCTU 0-128000
(THHIT)
5 |OnCKpeTHOCTb YCTaBOK:
no TOKY 1A
no KoapUUNEHTY TpaHcopmMaLnm 0,01; 10***
* BBepcun 1.12 10O
** ¢ Bepcun 1.14 MO
*** ()01 B gnanasoHe o1 0 go 128, 10 B ananasonHe ot 130 go 128000

HomuHaneHbIM nepeuyHbIN TOK TTHI paccuntbiBaeTcs:
I =, Ky
roe lu, - HOMYHarnbHBIN TOK YETBEPTOro N3MepuUTenbLHOro TokoBoro Bxoda (1 nunn 5 A);
Krrgy - KOQMUUMEHT TpaHcdopmaLmm TpaHcdopmaTopa ToKka HyrneBon nocneaoBaTernbHOCTY.

B meHio «[lapameTpbl HanpskeHus» 3agaéTcs HanpshkeHue, MCNosfib3yemMoe TOKOBbIMU
3awmuTamm HyneBowr nocnegoBaTenbHOCTU (PYHKUMIA NyCKa NO HaMNPSKEHUIO U Nonspusaumm op-
raHa HanpasneHUs MOLLHOCTN):

- «Ua,Ub,Uc; Uo=UO» - ncnonb3yeTcsi pac4€THOE HanpshkeHne HyneBon nocneao-
BaTenb-HocTu UO;

- «Ua,Ub,Uc; Uo=Un» - ucnonb3yeTcss n3amepeHHoe Nno 4eTBEPTOMY (HyrneBoMmy)
KaHany HanpsbkeHus Un.

OtaenbHO ANs ¢asHbIX U HYNEBOro KaHanoB HarnpsKeHUs MOXHO 3a4aTb BHELUHWE Cur-
Hanbl HeucnpasHoctn «HEWCIMPABHOCTb TH» u «HEWCMNPABHOCTb THHI» cooteeT-
CTBEHHO.

HanpsixeHus cuntarotcsa onpeaenéHHbIM1 HeA0CTOBEPHO:

- pacyémHsie, Hyrniegou u obpamHou nocredogamesibHoCMuU, NPU BCeX asHbIX HU-
xe 5 B unn npu nossneHun curHana « HEMCMNPABHOCTbD TH»;

- asHoe, nNpu ero ypoBHe HwxXe 5 B wnn npu nosBNeHun curHana
«HEWCTPABHOCTb THy;

- JIUHeUiHoe, Npu ypOBHE 000MX M3 COCTaBNALWNX ero asHbiX HMXe 5 B nnu npu
nossnexun curHana «HEUCIMNMPABHOCTb TH»;

- U3MepeHHoe 110 HyreeoMy KaHasy, npu nossneHum curdana «HEMCINPABHOCTD
THHI».

NMpu HegocTOBEpPHOM onpeAeneHUM HanpsikeHus 3awmTa, U3MepuTenbHbIA OpraH
KOTOPOW UCNONb3yeT 3TO HanpsXXeHue, bnokupyeTtcs.

YacTtoTa cumTtaeTcs onpeaenéHHon HegoCTOBEPHO Npu No6oM 13 crneayoLwmx YCnoBuii:

- npu Bcex pasHblx HanpsxkeHusix Huke 10 B;

- npu noseneHmn curHana « HEMCIMPABHOCTbD THy;

- YacToTe BHe AnanasoHa 40-60 ..

Mpu HepgocTOoBEPHOM onpeAernieHUn 4YacToThbl 3aWMUThbl MO YacToTe 6NOKUpYyLOTCS.
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KoadhpmumneHT BO3BpaTa ANs TOKOBLIX M3MepuTenbHbix opraHoB (MO) makcumanbHOro
aencteus npuHAT pasHbiM 0,95, ana HanpskeHyeckux MO makcumansHoro gencteus - 0,98, a
ans HanpspkeHyecknx MO muHumanbsHoro gencteuna - 1,02, ona sawmt yactoTsl Bo3spat 0,05 My,
npwv HEMCnonb30BaHUN YCTaBOK BO3BpaTa.

5 KOHTPOIJ1b U YINPABJIEHUE BbIKITIOYATEJIEM

[na ocywecTBneHNs yHKUUIN KOHTPOSS MOSIOXEHUS, U3MEHEHNS] COCTOSIHUSA BbIKOYa-
Tenss UCNOoNb3ylTCA BHELWHWE curHanbl C OGNOK-KOHTAKTOB BblKNtovatens. [Ona peanusaumm
yrnpaBneHus BblKnoyaTenemM npeaycMoTpeHb! criedyowme BO3MOXHOCTM nogadn Komang (pu-
CyHkn 5.1a n 5.16):

- OT BCTPOEHHbIX KHOMoK «BKI/OTK/T»;

- OT BHELLHEro Kntova ynpaBneHus;

- OT BHeLHen cxeMbl (Hanpumep, ABP, TenemexaHuka);

- Nno MHTepdency CBs3Mu.

YnpaBneHne oT BCTPOEHHbIX KHOMOK U MO UHTEPGENCY CBA3N MOXET ObiTb 3anpeLleHo.
YnpaBneHne OT BHELIHEro KAw4Ya W OT BHELIHENW CXeMbl MOXeT OblTb BBEOEHO Ha
«PASPELLIEHO» nnn «KOHTPOIb». CurHansl ¢ Krtoya unm oT BHELLHEN CXEeMbl AENCTBYIOT:

- B pexume «PA3PELLEHO» Ha cootBetcTtBytowme pene MP741 «BKITKOUUTb» wunu
«OTKIMTKOYUYNTbx;

- B pexxume «KOHTPOJb» gencreue He BbinonHAeTcA. CurHarnbl UCMOMb3YTCHA TOMNBKO B
norvike paboTbl aBTOMATUKMW.

Ynpaenexue ot
Knoya
A1..n16
.. N8 K704 paspeLueHQ |
BNC1 ... BKITIOUNTD
KOHTponb !
- BNC8 B ! OR KoHTpOnb KoMaHgb!
| «BKITIOYUTb» B
} orvike aBTOMaTUKY,
|
A1... 416 |
M...n8 KITioY paspelueHo !
BnC1 ... OTKMIOYUTb
...BNcs KOHTPOITb
KOMaHAa:
BKIMKOYUTL
YnpasneHnue
BHelLHee
n1..016
1. 118 BHellHee paspeLueHg |
BNC1 ... [ BKnouMTH N
. BICS KOHTPOIb l [ f
I
|
|
|
|
ai.. 016 } KOMaHga:
Mm...ng BHellHee paspelueHg | OTKNIOYNTD
BNC1 ... | oTknounTb
... Bncs _KoWtponb
YnpasneHue ot OR | | KOHTpOb koMaHAb!
T
KHOMOK «OTKNIOYUTLY B
IorviKe aBTOMaTuKY,
’ KHOMKA: BKIIOYMT paspellienq_|
3anpeLleHo }
|
|
3anpeLyeHo
YnpaBneHue ot
caTty
BKIIOYMTb, paspelieHo |
no UHTEpelicy cBasn !

3anpeLleHo }

OTKNOHMTD, paspeleHo }
o MHTepdency cesasun

3anpeLieHo

PucyHok 5.1a — Jlornka Bbligaym komang ynpasneHus go sepcum N0 1.20 (B uagenusax c
Bepcuamun MO, HaunHarowmmmncs ¢ 1) n go sepcun 2.03 (B n3genumsix ¢
Bepcusamu MO, HauymHarowmmMmes ¢ 2)
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YnpasneHue ot
01.016 Kiona
1..n8 |
KoY pa3speLueHQ |
BKITIOUUTD
BNC1.. KOHTpOnb | OR
BI1C8 I KoHTponb koMaHabl
: «BKJTHOUNTbY B
| — florvKe aBTOMaTuK
|
01..a16 |
n..ns !
KIoY paspeleno_
OTKITHOUUTL OR
BNC1... KOHTpPOJIb
BI1C8 &
O1. 16 BHeL:.IHee BKITIOUUTH
M1..n8 |
BHelUHee pa3spelueHg |
BKMIOYNTb N
BNC1.. KOHTpONb | | [ I
BNC8 :
' ] OR
|
|
|
'?'111'" D';IZ | KoMmaHaa:
BHeWHee paspeLueHQ : OTKIOUMUTb
OTKITIOUUTD
BMC1... KOHTpOIb
BMNC8 |
Ynpasnexue ot L_OR KoHTponb koMaHap
KHOMOK I OTKIOYUTBY B
T
JIOrMKe aBTOMaTuK
3anpeLyeHo |
|
|
| KHOMKa: OTKITIOUUTb DE3PEWEHQ_ |
3anpeLleHo I
YnpaeneHue ot
carty
T
BKIOUUTD, paspeLieHo |
no nHTepdency ceaau
pcpericy 3anpeLueHo |
|
OTKJTIOUUTb, paspelueHo !
o uHTepdeiicy cBa3N !
3anpeLueHo

PucyHok 5.16 — Jloruka Bbligaun komang ynpasneHus ¢ sepcun MO 1.20 (8 MP741 ¢
Bepcuamun MO, HaumHatowmmuces ¢ 1) n ¢ sepcun MO 2.03 (B MP741 ¢
Bepcuamu MO, HaumHarowmmMmces ¢ 2)

lMpn ogHOBpEeMEHHOW nogade KOMaHA Ha BKIIOYEHUE U OTKITHOYEHWE NPUOPUTETHON SB-
nseTcd KoMaHaa Ha OTKITIOYEHUe.

Mo dhakTy BKMOYEHMS BbIKMOYaTENs ocyulecTBnseTca 6rnokvposka AlNB Ha Bpemsa T6
(cm. n. 6.5.1) n yckopeHue TokoBbix 3aWwnT Ha Bpems «JINT-Tb YCKOP.» (Tan. yck.). Takke B
anropuTMax ynpasneHus BbiKnovaTenem Ncnonb3yTcsa crneayroLmne BennymHbl:

- Tumn — Bpems Bblgaun MMNyrbca Ha BKIIOYEHME UMW OTKITIOYEHNE BbIKINoYaTens;

- «BPEMA YPOB» (TypoB) — BpeMs OTKIMHOYEeHUS BbIKNOYaTens, NCNonb3yeTcs B
noruke YPOB (YPOBS3).

- «TOK YPOB» (lypoB) — MMHUManbHbI TOK, MPY KOTOPOM pa3peLleHo AencTame
YPOB. NMpwn Hencnonb3oBaHun yHkumMm YPOB napameTtpbl lypoB 1 TypoB npyMmeHsaoTCca npu
opMMpoBaHUN curHana HenmcnpasHocTn «OTKa3 BbIKNOYATENSA» U COOTBETCTBYIOLLEN 3anncu B
XypHane cuctemsl (cMm. n 5.4).

BHumaHue! 3Ha4yeHue |lypoe Ao/mKHO 6bimb MeHbWwe HauMeHbWwelU ycmaeKu moKo-
ebix 3awum u J13LL.
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BHumaHue! 3Ha4yeHue lypoe Oo/mKHO 6bimb ebiwe 0, uHavye Kaxxdoe aeapuliHoe
OMKJIOYeHUe ebiKnrYyamesnss 6ydem npueodumb K ¢hOPMUPOBaHUI HeucrnpasHocmu
«Omka3 ebIKJsIro4amerns».

5.1. KoHTponb nonoxeHns BbIKIOYaTens

CurHanbl ¢ GrOK-KOHTaKTOB BbIKNoYaTens («COCT. BKMHOYEHO» M «COCT. OTKMHOYEHO»)
pacrno3HarTCs COrfacHoO anropuTMy, rnokasaHHOMY Ha pUcyHke 5.2. Ecnn Grnok-KOHTaKT «BKIHO-
YeHO» Pa3OMKHYT, a GIOK-KOHTaKT «OTKMHOYEHO» 3aMKHYT, TO BblpabaTbiBaeTcA CUrHam «noro-
XEeHWe: OTKMYEH». B cnydyae, korga GrOK-KOHTAKT «BKMHOYEHO» 3aMKHYT, @ «OTKIYEHO» -
pa3oMKHYT, BblpabaTbiBaeTCsi CUrHan «nosioxeHune: BkNoYéH». Ecnn oba curHana nmetrot ogu-
HakoBOe 3HayeHue Gonblue BpeMeHn TumMn, To BblpabaTbiBaeTCsl CUrHanm «HeUCrnpaBHOCTb Bbl-
KrovaTens».

A1..016
n...ns COCT.
BNC1 ... | BKITKOYEHO

... BJIC8

/ NnonoXxeHue: )

\ BKITIOYEH

Tumn
HEencnpaBHOCTb
= (R
BbIKNtoYaTens

01..016

J11... 118 / MOSIOXKeEHWe:
BIC1 ... |oTKnoYeHo OTKITIOYEH

... BIIC8

PI/ICyHOK 5.2 — Jlornka onpepeneHna nonoxXeHumd BblKn4yaTtens.

5.2. Onpe.qeneHMe MOMEHTa BKNOYEHUA/OTKINIOYEHUA BbIKO4YaTens

OnpepgeneHne MOMEHTa BKAOYEHUA/OTKNIOYEHUA BbIKMOYaTeNnsa (CUrHanbl «BbIKOYa-
Tenb BKIMIOYEHY, «BbIKMOYaTESb OTKIMIOYEHY) OCYLLECTBIISAETCS N0 U3MEHEHUIO NOSTOXEHNS B6110K-
KOHTAKTOB COrfacHO anroputMmy, nokasaHHoOMy Ha pucyHke 5.3. Mo BKIOYEHUIO BbIKNOYaTENs
OCYLLECTBNAETCSA YCKOPEHME TOKOBbIX 3amT 1 6rokmposka AllB.

B cxemy AlB
- nc. 6.18
noroxeHne: s| T 2 ( P )
TKNIOYEH BbIKMOYaTenb
R

I_ BBEAEHO :

NMOMNOXEHWE! . N T curHan:
BKMIOYEH L BblBEEHO S yCKOpeHvie

Tan.yck.

s| T & [t =2 R

R
I_ BbIKMOYaTENb
) OTKITIOYEH

PlllcyHOK 5.3 — Jloruka onpepeneHnd BKINOYEHNA/OTKITIOUEHUS BbIKITOYaTENS

5.3. Bbigaya komaHa ynpaBneHus BbIKIloYaTesriemMm

CurHan oTKMYMTb BbIKIOYaTeNb BblAAETCA HEMNOCPEACTBEHHO NPY NOSIBIIEHUN KOMaHAbI
Ha OTKNYeHne Ha BpeMsa Tumn (pUCYHOK 5.4). CurHan BKMOYMTL BbIKNOYaTENb CO34aETCH Ha
Bpema Tumn nocrne BblgaynM KOMaHAbl Ha BKIHOYEHME NPU BbINOSTHEHUW CREeAyLWNX YCNoBU
(pycyHok 5.4):

- COCTOSIHME BbIKIHOMaTENSA — OTKITHOYEH;

- HET KOMaHAbl OTKMOYNTL BbIKMNOYaTENb;

MP741 pegakums 6.11 18 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

- OTCYTCTBYIOT ONOKMpOBKA BKIOYEHUS BbIKIOYATENSA M CUrHAnNbl O HEUCNPaBHOCTSAX Bbl-
KnovaTens.

CurHanbl BKIMHOYMTB/OTKIOYMTL BbIKNOYaTENs yNpaBnstoT paboTom XECTKO Ha3HaYeHHbIX
pene, a Takke MoryT ObITb 3aBefleHbl Ha ftobble NporpammMupyeMble pene.

a1i..n16
M...ng 6GnoK1poBKa )

BNC1 ... (BKNtOYEHNS) BrokupoBka
... BNnC8 BblKNoyaTens

BHeLu.Heuncnp.
BbIKNOYaTens

01..016
m...ns
BMCH ...

... BNncs

HencnpaBHOCTb
(BbIKMIOYATENS, BHELLHSS)

~ | P
BbIKNto4aTenb BKNOYEeH &

o { S| T curHan:
BKI. BbIKI.

HEeNCNpaBHOCTb
BbIKNtoYaTens (Mo COCTOSHMIO
6rOK-KOHTaKTOB)

KOMaHAa: BKM4YNTb

NONOXeHNe: OTKMIOYEH

OR Heucnp.ynpas.
BbIKIIOYaTens

—

KOMaHga: OTKM4nTb S

CcurHan:
OTKI. BbIKN.

;

&
BbIKMOYaTENb OTKIIOYEH

Pl/lcyHOK 5.4 — Jlorvka Bblga4u CUrHanoB Ha BKNIOYEHME/OTKITIOYEHNE BbIKMOYaTens.

5.4 ABapunHoe OTKIIIOYEeHUEe BbIKIlOYaTens

CurHan aBapuimHoe OTKoYeHne hopmupyeTcs Npu cpabaTbiBaHUU 3alUT BBEOEHHLIX B
pexnume «OTKITIOYEHUMEY» unn « OCUUITNIONPA®». MNpu nosiBNneHun curHana «aBapuimiHoe oT-
KrntoYeHne»:

1. Bbigaétca komaHga «OTKMoYUTbY (PUCYHOK 5.5).

2. Mpy Hannuuu ToKa Bbllwe yCcTaBku lypos B Te4eHne BpeMeHn Typos BblpabaTbiBa-
€TCH CUrHan «OoTKa3 BblkntovaTensa» u npu paspewéHHom YPOB no cpaboTtaBluen CTyneHu Bbl-
pabaTbiBaeTca curHan «YPOB».

3. Mpwn paspelwwéHHom AlB no cpaboTtaBLuen cTyneHn no akTy OTKNIYEHUS BbIKITHO-
yatensa cdopmupyeTca curHan «nyck AlNB». B cnyyae nosiBneHus curHana «oTkas BblKtovaTte-
na» npouncxoauTt 3anpet AllB.
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OTKJIFOUCHHE T Typos samutsl. YPOB
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BEIBEJIEHO & s| T Typos AlIB
II0JIOKCHHE. OR

BKIIOUEH

PucyHok 5.5 — Jlornka paboTtbl MP741 npn aBapuinHOM OTKIOYEHUN.

5.5 q)yHKLIMFI KOHTpPONA Lenen BKIKOYEHUS U OTKNIOYEHUA
BbIKnro4yaTtens

[aHHaa yHKUMS MOXeT BbITb NPMMEHeHa B criydae, ecnu pene «BkniounTb BbiknoYa-
Tenb» N «OTKNYUTL BbIKNtoYaTenb» MP741 oencTByt0T HENOCPEACTBEHHO Ha KaTyLIKA BKHO-
YeHMs N OTKMYeHUs BbiktovaTensa. MP741 nmeeT ABa XXeCTKO HasdHaYeHHbIX OUCKPETHbIX BXO-
na (K1 1 K2), nogknioyaembix napannensHo pere «BkniounTb BblknoYaTens» n « OTKAYUMTb
BblkntovaTenby. [JaHHble BXOAbl NpefHa3Ha4YeHbl AN KOHTPOSIS LENOCTHOCTM Lenen BKITYEeHUs
N OTKIIOYEeHUS. Jlornyeckasi cxema KOHTPOSS Lenen ynpaseHust NpeacTaBrieHa Ha puUcyHke 5.6.
KoHTpOnb LENOCTHOCTM LiENW BKIOYEHNA NPON3BOAUTCS NPU OTKIMIOYEHHOM BbIKITHOMaTENE, KOH-
TPOSib LLESIOCTHOCTU LieNN OTKMIOYEHUS — NPU BKIKOYEHHOM BbIKSOHaTesNe.

nonoxeHwe:
OTKIMIOYEH

Heucnp. uenewn
BKITIOYEHUS

HeucnpasHocTb
BblKIOYaTeNs

curHan:
OTKN. BblKN

KOHTPOIIb
30

Hevcnp. uenen
OTKIIOYEHNS

BKITHOYEH
PucyHok 5.6 — Jlornyeckas cxema KOHTpons Lenen ynpasreHns

BHumaHue! B yensix KOHMposis yes1ocmHocmu npomekaem uamMepumersribHbIU mok 1 MA.
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6 ONMUCAHUE ®YHKLIUNA 3ALLUT U ABTOMATUKHA

YCTPONCTBO MMeeT OBe WAEHTUYHbIE TPYnnbl YCTABOK: OCHOBHYHD WU pe3epBHYK (45
YHKUMIA 3aLLMT TOKOBLIX, HANpPSXXeHUs 1 4acToTbl). [JencTBylowas rpynna 3agaéTcs B ycTaBkax
KOH(purypaumu. MNepekntoveHne mexagy rpynnaMmm MoxeT OCYLLEeCTBNATLCS MO BHELLIHEMY CUTHa-
ny, a Takxke Mo KaHany cBa3u.

6.1 OnpeaeneHue HanpaBfieHUA

YUET KOH(pUrypaumm cetn ansa HanpasfeHHbIX 3almT NpoM3BOaUTCA NYTEM 3aaHna yrna
MaKCMMarbHOW YyBCTBUTENBHOCTU (CM. PUCYHKM 6.1, 6.6, 6.8), oTAenbHO AN 3awumT:

- OT MNOBbIWEHUS TOKa (1>, 15>, I>>>) [>>>3>);

- OT MOBbILIEHNS pacYETHOro TOKa Hyneson nocnegosartensHocTn (10>, 10>>);

- OT NOBbILIEHUS TOKa obpaTHOM nocrnegoBaTenbHocTn (12>, 12>>);

- OT NOBbILIEHNSA N3MEPEHHOIO MO HYNeBOMY KaHany Toka (In>, In>>);.

Yron MakcumanbHOW YyBCTBUTENBHOCTU 3a4aéTcs cornacHo tabnuue 6.1.

Tabnuua 6.1
HanmeHoBaHMe napameTpa 3HaveHue
1 |Qnana3oH ycTaBoOK MO yriy MakcMmasbHOW YyBCTBUTENBHOCTU: 0-360°
2 | AMCKpeTHOCTb YCTaBOK MO Yriy MakCMManbHON YyBCTBUTENbHOCTMU: 1°

HanpaBneHune cuntaeTcs HeAOCTOBEPHO OnpeAesiEHHbIM:

- Npu nonapusyroLem Toke meHbLue 0,11H;

- nonspuayroLen MowHocTn MeHbLue 0,5 BT;

- nonagaHum B 30HY HEYYBCTBUTENBHOCTU (CM. pUcyHkmn 6.1, 6.6, 6.8);

- NpW NONAPU3YIOLLEM HanpshkeHnn Huxe S B.

lIpu cHUXXeHuuU nosnsAPU3yW,e20 HanpsiHXKeHUs1 HUXxe 5 B cmyneHu HanpaesieHHbIX
3awum e meyeHue mpéx ceKyHO pabomarom no namsimul.

6.2 TokoBble 3aLnUThbI
6.2.1 HanpaBneHHas 3awWMTa OT NOBbLILLIEHUA TOKAa

3awmTa OT NOBbILEHNSA TOKa MOXET UMeTb 4 ctynenun (1>, 1>>, I>>>, |>>>>) ¢ He3aBucuK-
MOW UIN 3aBUCMMOWN BPEMSTOKOBOW XapaKTEPUCTMKOW. YCnoBMeM cpabaTbiBaHUSA 3alUMTbl MO-
XXET 3a4aBaTbCs PEXUM NPEBbILLEHNSA YCTABKM MO TOKY O4HON Unu Bcex Tpex ¢as.

Kaxxgas ctyneHb MoxeT BbiTb CKOHUIrypMpoBaHa Kak HanpasfieHHas UM HeHanpasneH-
Has, B Crlydae HanpaBfieHHOro pexuma 3afaéTcsa HanpasrieHue cpabaTtbiBaHUS «OT LUMH» UMK
«K LUINHaM.

OnpepeneHve HanpaBneHnsa MOLWHOCTU npoundsoauTca no 90°-rpagycHon cxeme, T.e. Ans
NOCTPOEHUS U3MEPUTENBHOIO OpraHa CTYMNeHW UCMNOSIb3YTCA Creaylowme codeTaHuUsl TOKOB U
HanpsbkeHui: la n Ubc, Ib n Uca, Ic n Uab. 3oHa cpabaTbiBaHMs 3alMThbl NOKa3aHa Ha pUCYHKe
6.1. NMpn HegocTOBEpHOM onpeaeneHun HanpasneHus (n. 6.1) ctyneHb MoxeT paboTaTb
KaK HeHanpaBfieHHasa unm 6/10KMpPOBaTbLCA, YTO BbiIOMpaeTcsl B HACTPOMKax.

Kaxxgas ctyneHb MOXeT UMeTb (PYHKLMIO MyCcKa MO MUHUMAIbHOMY HanpsikeHuto. B kave-
CTBE MyCKaloLLEero HanpshKeHns MCnonb3yeTcs NuMHenHoe HanpsbkeHue: ansa la - Uab, ana 1b —
Ubc, ana Ic — Uca. MNMpun HeaocTtoBepHOM onpeaeneHUn HanpsikeHua (pasgen 4) ctyneHb
6nokupyeTrcs.

3awmta moxeT paboTtaTtb B pexumax «OgHa cdasa» n «Bce dasbi». B pexume «OgHa
dazay» ansa cpabaTtbiBaHUsI CTYNEeHN HeobXxoaUMO npeebiweHUe moka xomsi 6ol 8 0OHOU ¢ha-
3e, Npun BBEOEHHOM MyCKe MO HaMnpsiKEHWo - ebIMOoJIHeHUe ycrioeusi nycka no amou ¢hase,
npn BBEOEHHOM HanpaBfiEHHOM peXumMe — ebINOoJIHeHUe ycsioeusi HarnpaesieHHocmu o
amou ¢haze. B pexume «Bce dasbl» ons cpabaTtbiBaHUA CTyrneHn HeobxoaMmo npeebiweHue
moka 80 ecex mpéx ¢pasax, nNpy BBEAEHHOM MycKe No HanpsHKeHUIO — 8bIMOJIHEHUS ycrioeulu
nycka no ecemM mpém ¢hasam, npu BBEJEHHOM HarnpaBfeHHOM PeXUMe — 8bINOosIHeHUe Y CJ1o-
euu HanpaeJsieHHocmu rno eceM mpém ¢pasam.
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Kaxxgas cTtyneHb nmeeT BO3MOXHOCTb OMOKMPOBKM OT BHELLUHEro OUCKPETHOro curHana
(nyck OoT uHBEpcHoro curHana). Hanunune nnn otcytcTBMe ONOKMPOBKM 3adaeTcsl B yCTaBKax
KOHourypaumm.

B MP741 npegycMmoTpeHa BO3MOXHOCTb YCKOpeHus. [lepekntoyeHne B YCKOPEHHbIN
PEeXUM MPOMCXOOUT MO BKINIOYEHUIO BbIKNoYaTend. B yckopeHHOM pexume cpabaTbiBaHue CTy-
neHn 6e3ycnoBHo npoucxoaut no ycraske «YCKOPEHUE» (yctaBka Tyck, pucyHOK 6.4).

JBSOH

L HeuypCTBnNTE/IbHOCTU

-
~

K WHHAaM

PucyHok 6.1 — 3oHa cpabaTbiBaHNSA HanpaBneHHOW 3aLMThbl

KonuyecTtBo cTyneHen HanpaBneHHOW 3almTbl OT MOBLILEHWSI TOKa 3a4aeTcs B yCTaBKax
KOHpurypaumm. OcobeHHOCTM pacyeTa yrna MakCMMarnbHOW YyBCTBUTENbHOCTU NPUBEAEHbLI B
pekoMeHJauusax no pacyeTy ycrasok (n. 11.1.4).

Pexnmbl paboTbl 3aWmnThI:

«BbIBEOEHA» - 3awuTa BbiBEAeHa 13 paboTbl;

«BBEOEHA» - 3awmTa BBegeHa B paboTy C KOHTPONMMPOBAHMEM YCTaBKM MO BPEMEHM.
OTKNoYeHNS BbIKMoYaTeNa N AEACTBUSA HA CUrHanmn3auuo He NPOUCXoauT.

«CUMTHAJTTUSALNA» - kak npu «BBEOEHA», HO ¢ gencTBneEM B CXeMy CUrHanu3aumm u
3anucblo B XXypHan aBapui,

«OTKITKOYEHUWEY» - 10 *e, uto u npu pexnme «CUMHAINTN3ALUNA», nnioc gencreme Ha
OTKMNIOYEHME BbIKNoYaTens.

Hanuune dyHkumn «AlB», «YPOB», «YCKOPEHUE», «ABP», «OCLUUITTIONPA®» no
KakOowm CTyneHn 3agaéTcsa B ycTaBkax KOHUrypaumm.

BHumaHue! He pekomeHdyemcsi eeodumb o0HoepemeHHO AlNB u ABP.

MpumeyanHue 1. NMpu ncnonb3oBaHMM CTYNEHU 3aWMUTbl C NYCKOM MO HanpsiKeHUro
cneayeT yYuMTbIBaTb TO, YTO NPU CHMKEHUM HaMNpsXKeHUA nycka Huxke 5 B cTtyneHb 3awum-
Tbl ONOKMpyeTcs, T.e. BONM3M MecTa YCTaHOBKM 3alymTa uMeeT «MEPTBYHO» 30HY. JTY 30-
HYy peKOMeHAyeTCA 3aWmaTb TOKOBON OTCEYKOM 6€e3 nyckKa no HanpsiKeHUHo.

MpumeyaHue 2. [ina npaBUNbLHOro onpeaerieHNA HanpaBneHUsi HeobxoaMmo 3aaa-
BaTb yCTaBKy NO BpeMeHU He meHee 10 mc.

Bce cTyneHn c He3aBUCMMOW BPEMSATOKOBOW XapaKTEPUCTUKOW (DYHKUMOHANbHO WUOEH-
TWUYHbBI U UMEIOT XapaKTEPUCTUKK, YKa3aHHble B Tabnuue 6.2.
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Tabnuuya 6.2

HanmeHoBaHue napameTpa 3Ha4yeHue
1 |OdvnanasoH ycTaBoOK MO TOKY: 0-40IH
2 | Qvana3oH ycTaBOK Mo HanpsiXeHuto: 0-256 B
3 |[AnanasoH yCTaBOK MO BPEMEHU: 0-3000 c*
4 | INCKpeTHOCTb YCTaBOK:

no TOKY 0,01IH

No HanpsXXeHuto 0,01B

no BpeMeH 0,01 ¢ (0,1 ¢c)**
5 |OcHoBHas norpeLHoOCTbL cpabaTbiBaHNSA MO TOKY:

B AnanasoHe 0,2 — 2IH, npuBegeHHas K 2IH +1,5%

B AMana3oHe cBbilwe 2|H oTHocuTensbHas 2,5 %
6 |OTHOCUTENbHAast MOrpeLLHOCTb cpabaTbiBaHUS NO HANPSKEHWUIO: +2 %
7 | OcHoBHas NorpeLHoCcTb cpabaTbiBaHNA MO BPEMEHMU: +10 mc

*MpumeyaHue — 3aecb U Aanee no TeKCTy, KpOMe cneuunanbHO OrOBOPEHHbIX Chy-
YyaeB, AMana3oH YCTaBOK NO BpeMeHU faetcs 6e3 yyeta coO6CTBEHHOro BpeMeHu paboTbl
nameputenbHoro opraHa (30 - 50 mc). Bbiaep)xka BpeMeHuU 3aluT onpeaenseTca Kak
CyMMa napamMeTpoOB «ycCTaBKa Mo BpeMeHU» U «CO6CTBeHHOe BpeMs paboTbl uamepu-
TerbHOro opraHay.

**NMpumMeyaHue — 3aecb U Aanee No TEKCTYy AUCKPETHOCTb YCTaBOK NO BPeMEHU B
AnanasoHe go 300c - 0,01c, Bbiwe 300c - 0,1c.

Mpwn BbIGOPE 3aLLNTBI C 3aBUCMMON OT TOKA YCTaBKOW MO BPEMEHU, BpeMs cpabaTbiBaHUSA
tce, MC, onpegensieTca hopmMynon
k *k*k
tep =— 10, (6.1)
I& —-06

e

roe kK — koadduuneHT, XxapakTepusyoLwmin BUa, 3aBUCMMON XapaKTePUCTUKM;

lsx - BXOAHOW ha3HbIN TOK YCTPOWCTBA;

|cp - BENIMYMHA TOKa YCTaBKN 3aBUCUMOW OT TOKa CTYMeHW HanpasrieHHOW 3allnTbl OT NOBbI-
LLIEHMS TOKa.

*** [pume4vaHue — ®opmyna (6.1) gpencreuTenbHa TONbLKO Npwu Isx > lcp.
[unanasoH yctaBok koadduumeHta k ot 0 go 4000, oMCKPETHOCTb YCTaHOBKM 1.

Ha pucyHke 6.2 npegcraBneHbl rpayky 3aBUCUMbIX XapakTEPUCTUK C PasNUYHbIMU 3Ha-
YyeHnsaMmn koadppumumerTta k. [inga Boibopa yctaBku koadpduumneHta k pekomeHagyeTcs:

1) ecnu 3awmTa ycTaHaBnMBaeTCs BMECTO pefie uUnum nnaBkon BCTaBKU C U3BECTHOW Xa-
PaKTEPUCTUKOMN, TO 3Ha4YeHne k MoXeT ObiTb onpeneneHo nyTemMm COBMELLEHUS AaHHOW Xapak-
TEPUCTUKN C NpeacTaBreHHbIMU Ha rpaduke;

2) ecnu 3awmTa ycTaHaBnNuBaeTCsa Ha nocnegosaTenbHbiX yyacTkax JI3IM (pucyHok 6.3),
TO BblOOP XapaKTEPUCTMKM OCYLLECTBIISIETCA NO NPUHUMMNY CENEKTUBHOM paboTbl 3alMT CMeX-
HbIX Y4aCTKOB C YY4ETOM HanpasfieHus.
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PucyHok 6.2 — N'padomkn 3aBUCMMON XapaKTEePUCTUKN

A |MP1 l IMPZI 5 |MP3| MP4 B
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PucyHok 6.3 — K BbIOOpY 3aBUCMMOWN XapaKTEPUCTUKM CMEXHbBIX Y4aCTKOB

3aBncumas xapakrepuctuka sawmtbl MP1 BbibupaeTtcsa Takum obpasom, 4Tobbl Bpems
ee cpabaTbiBaHUA BbINO Ha CTYNEHb CENEKTUBHOCTM Bonblue BpeMeHu cpabaTbiBaHUSA 3aLUnTbI
MP3. Taknm oGpasom, cornacHoO PUCYHKY 6.3 CTyneHb 3aBMCUMOW XapakTepuUcTMKa 3aluThbl
yyactka MP1 pgomkHa pacnonaraTbCs Bbille CTYMeHW 3aBUCUMOM XapaKTEPUCTUKU 3alUnTbl
yyactka MP3.

dyHKUMOHaNbHasa cxema cTyneHn HanpasneHHon MT3 npuBegeHa Ha pucyHkax 6.4, 6.5.
Jlornka paboTtbl HanpaeneHHon MT3, npounnoCcTpnpoBaHHasa Ha pucyHkax 6.4, 6.5 peanvsoBa-
Ha NPorpaMmMHo.
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PucyHok 6.4 — Jlornyeckas cxema HanpasrneHHOM 3aluTbl OT NOBbILWEHUSA TOKa
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PucyHok 6.5 — Jlornyeckas cxema HanpasfieHHOM 3alUMTbl OT NOBbILEHUSA ToKa (6r10Kn)
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6.2.2 HanpaBneHHas 3awuTa OT NOBbILWEHUA TOKa HYNeBOU

nocriegoBaTesibHOCTU

3awmta MoXeT umMeTb YyeTblpe cTyneHn, ase (10>, 10>>) - ncnonb3yowme pacyETHbIN TOK
HyneBown nocnegosatensHocTn, Ase (In>, IN>>) - n3MepeHHbI TOK MO HyrNeBOMY (YETBEPTOMY)
kaHany Toka. Kaxxgas u3 ctyneHen moxeT cpabaTbiBaTb NO NPEBbLILLEHNIO YCTaBKM TOKOM Hyne-
BOW nocrnenoBaTefibHOCTU UMW aKTUBHOW MOLLHOCTBIO HYNEBOW NOCneaoBaTelbHOCTU.

Kaxxgas ctyneHb MoxeT ObiTb CKOHUIrypMpoBaHa Kak HanpaBfeHHas UM HeHanpaBneH-
Has, B Crlydae HanpaBfieHHOro pexuma 3afaéTcda HanpasfieHMe cpabaTbiBaHUS «OT LUMH» UK
«K WKnHam». 30Ha cpabaTbiBaHMA HanpaBfeHHOMW 3aluTbl NOKa3aHa Ha pucyHke 6.6. Mpwu He-
LOOCTOBEpPHOM onpeaeneHun HanpaBneHus (n. 6.1) ctyneHb MoOXeT paboTaTb Kak HeHa-
npaBfieHHas unu 6110KMPOBaTbCA, YTO BblbMpaeTcs B HacCTpomnkax.

K WHHAGM

30HA
HeuyBCTBNTE/IbHOCTU

V10 (I

PucyHok 6.6 — 3oHa cpabaTbiBaHUA HaNpaBnNeHHON 3aLMThbl OT MOBbLILLEHNSA TOKA Hyre-
BOW nocrnenoBaTeribHOCTU.

Kaxxgas ctyneHb MOXeT MMeTb (OYHKLMIO NyCcKa MO MakKCUMaribHOMY HanpsKeHWo Hyrne-
BOM nocnegosaTtensHocTu. NMpu HeaocTOBEPHOM onpeaeneHnn HanpskeHna (n. 4) cTyneHb
6nokupyeTcs.

CTyneHu 3awuTbl UMEKT HE3aBUCUMYIKO BPEMATOKOBYIO XapakTepUCTUKY, BO3MOXHOCTb
GrIOKMPOBKM OT BHELLIHErO AUCKPETHOrO curHana (myck oT MHBEPCHOro curHana).

Ona kaxgon CcTyneHu npenycMOTpeHa BO3MOXHOCTb YyckopeHus. [lepekntodeHne B
YCKOPEHHbBIN PEXMM NPOUCXOAMUT MO BKIKOYEHMIO BbiKNtoYaTens. B yckopeHHoM pexnme cpaba-
TbiBaHMe cTyneHun 6e3ycnoBHo npomncxoant no yctaBke «YCKOPEHWE» (yctaBka T2, puUCyHOK
6.7).

KonnyecTtBo CTyneHen HanpasfneHHOW 3aLlmThbl OT NOBbILLEHMSI TOKA HYNeBOW nocrnenoBa-
TeNbHOCTU 3aaeTCs B yCTaBKax KOHUrypaumu.

Pexnmbl paboTbl 3amnThI:

«BbIBEAEHA» - 3awuTa BbiBEAEHA M3 paboThl;

«BBEOEHA» - 3awmTa BBegeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNIOYEHNS BbIKNOYATENS U 4EACTBUSA HA CUrHaNM3aumio He NPOUCXOAMNT.

«CUMTHAJTTMSALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B Cxemy cuUrHanuaaumm m
3anucblo B XXypHan aBapun,

«OTKJTKOYEHUEY - 10 xe, uto u npu pexnme « CUTHATTM3AUWAY, nntoc gencreme Ha
OTKITOYEHME BbIKMoYaTens.
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Hanuune dyHkumn «AlBy», «YPOB», «YCKOPEHUE», «ABP», «OCLWITIOMPA®» no
KaXxgou CTyrneHu 3agaéTcs B yCTaBKax KOHUrypaumu.
BHumaHue! He pekomeHdyemcsi eeo0umb oOHoepemeHHo AllB u ABP.

NMpumeyaHue. [N npaBuUNbLHOro onpeaeneHUss HanpaBneHUs Heob6xoauMmo 3apa-
BaTb YCTaBKy No BpeMeHu He meHee 10 Mmc.

Bce cTyneHn dyHKUMOHANbHO MOEHTUYHbI U UMEKT XapakTePUCTUKM, yKasaHHble B Tab-
nvue 6.3.

Tabnuuya 6.3
HavmeHoBaHue napameTpa 3Ha4yeHue
1 |[dwnana3soH ycTaBOK N0 paCYETHOMY TOKY lO: 0 —40IH
[nanas3oH ycTaBoK No namepeHHoOMy TOKy In: 0—5IH
2 |OmanasoH ycTtaBoK ANA paCYETHOM aKTUBHOM MOLLHOCTU 0,1 — 40PH;
HyIieBoW nocriejoBaTesibHOCTH: PH = Up-IH
[nanasoH ycTaBoK 4S5 UBMEPEHHON aKTUBHOM MOLLHOCTHN 0,1 - 5PH
HyneBOM NocrneaoBaTesibHOCTU:
3 |[OmanasoH ycTaBOK MO HanpsXXeHuto: 0-256B
4 | [dnana3oH ycTaBOK N0 BPEMEHMN: 0-3000c
5 | [nCKpeTHOCTb YCTaBOK:
Nno TOKY 0,01IH
Mo MOLLHOCTHU 0,01PH
No Hanps>XeHUro 0,01B
no BpEMEHMU 0,01 c(0,1¢)
6 | OTHocuTEeNbHaAA NOrpeLwHOCTb cpabaTbiBaHWUS:

- N0 U3MEPEHHOMY TOKY In; 12,0 %;

- MO pacyéTHOMY TOKY lo (B gMana3oHe cBblile 21H) +2.5 %
MpuBegeHHas K 2IH norpeLwHoOCcTb cpabaTbiBaHUSA MO PacyET- +1,5 %
HoMy TOKy lo (B gnanasoHe ot 0,1 go 2,0IH)

7 | OcHOBHas NorpeLwHocTb cpabaTbiBAaHNSA NO MOLLHOCTM: +3 %

8 |OTHOCKTEeNbHasa NOrpeLlHOCTb cpabaTbiBaHMSA NO HaNpsXe- +2 %
HWIO:

9 | OcHoOBHas norpeLwHocTb cpabaTbiBaHNSA NO BPEMEHMU: +10 mc

@DyHKUMOHaNbHasa cxema CTyneHW HarnpaBfeHHOW 3aluMTbl OT MOBbILEHUS TOKa HyNeBOW
nocnegoBaTenbHOCTU MpuBeAEeHa Ha puUCYHKe 6.7a. Brok, nokasaHHbIn Ha pUCyHKax 6.7a u
6.76, peanusoBaH NPorpamMmmMHo.
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PucyHok 6.76 — bnok-cxema norvku cpabatbiBaHUS TOKOBbIX 3aLLMT HYNIEBOW
nocrnegoBaTeNbHOCTH.

6.2.3 HanpaBneHHasa 3awuTa OT NOBbLILEHUA TOKa obpaTHOW nocneno-
BaTeNbHOCTHU

[iByxcTyneH4yaTasi TokoBas 3awmrta obpaTHon nocnegosatensHocTu (12>, 12>>) pabotaet
MO pacyeTHbIM 3HaYEeHUsIM TOKOB 0OpaTHOM nocneaoBaTenbHOCTU 12 UM akTUBHOWM MOLLHOCTHM
obpaTtHon nocnegoBaTensHOCTU P2.

Kaxxgas ctyneHb MoxeT ObiTb CKOHUIrypMpoBaHa Kak HanpaBfeHHas UM HeHanpaBnieH-
Has, B Clny4ae HarnpaBfieHHOro pexuma 3af4aéTcs HanpasneHne cpabaTbiBaHMS «OT LUMH» UMn
«K WnHam». 3oHa cpabaTtbiBaHMs HanpaBneHHON 3aLlMThl MOKa3aHa Ha pucyHke 6.8. Mpwu Hepo-
CTOBEPHOM onpeeneHMu HanpaBneHus (n. 6.1) ctyneHb MoXeT paboTaTb Kak HeHanpaB-
NeHHas unu 6N10KMpPoBaTbLCA, YTO BbIOMpaeTCcs B HACTPOMKaX.

‘J-SOH

-HEeUYBCTBUNTE/IbHOCTU

/

~
o
K WHHAM °

PucyHok 6.8 — 3oHa cpabaTtbiBaHMs HanpasneHHoOW 3awnTbl 12,
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Kaxxgas cTyneHb MOXET MMeTb (PYHKLMIO NyCcKka MO MakCUmasibHOMY HanpskeHuto obpat-
HoW nocneposatensHocTn. [lpyn HeaocToBepHOM onpeneneHun HanpsbkeHust (n. 4) cTy-
neHb GrnokupyeTcs.

CTyneHn 3awmTbl UMET HE3aBUCUMYIO BPEMSATOKOBYH XapaKTepUCTUKY, BO3MOXHOCTb
GOKMPOBKM OT BHELLHEro ANCKPETHOro curHana (nyck oT MHBEPCHOro curHana).

Anga kaxgon cTyneHW npegycMoTpeHa BO3MOXHOCTb YycKopeHusi. [lepekntoyeHne B
YCKOPEHHbIN PEXMM NPOUCXOOMUT MO BKNIOYEHUIO BbiKNoYaTens. B yckopeHHoM pexnme cpaba-
TbiBaHWe CTyneHn 6e3ycnoBHO npoucxoanTt no yctaBke «YCKOPEHWE» (yctaBka T2, pucyHOK
6.9).

KonnyecTtBo CTyneHen HanpaBneHHOW 3almThl OT MOBbILLEHUS ToKa obpaTHOW nocneno-
BaTeNbHOCTM 3aaeTCs B yCTaBKaxX KOHUrypauum.

Pexumbl paboTbl 3aLmThI:

«BbIBEAEHAY» - 3awuTa BbiBEAEHA M3 paboThl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKIIOYEHNS BbIKNOYaTENS U 4ENACTBUSA HA CUrHaNM3aumo He NPOUCXOAMNT.

«CUMTHAJTTUSALNA» - kak npun «BBEOEHA», HO ¢ gencTBneM B CXeMy CUrHanu3aumm u
3anncblo B XXypHan aBapun;

«OTKITKOYEHUEY» - 10 e, uto 1 npu pexnme « CUMTHATTM3ALNAY, nnoc gencrene Ha
OTKIHOYEHME BbIKNOYaTENS.

Hanunune dyHkumin «AlB», «YPOB», «YCKOPEHUE», «ABP», «OCUWUITNIOIPA®» no
KaXXaomn CTyneHun 3agaéTcs B ycTaBKkax KoHUrypaumm.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHO AllB u ABP.

MpumeyaHue. [ina npaBUNbLHOro onpeerieHUs HanpasfieHUA Heobxoaumo 3apa-
BaTb YCTaBKy No BpeMeHun He meHee 10 Mmc.

O6e cTyneHn pyHKUMOHANbHO UOEHTUYHbLI U UMEKOT XapaKTepUCTUKK, yKasaHHble B Tab-
nvue 6.4.

Tabnuua 6.4
HavmeHoBaHue napameTpa 3Ha4yeHue
1 |Odnana3oH ycTaBOK NO TOKY AN BCEX CTYMEHEMN: 0—40IH
2 |[Odnana3oH ycTaBoK Mo HanpsbkeHuo U2 onga Bcex CTyneHewu: 0-256 B
3 |[AnanasoH yCTaBOK MO aKTUBHOM MOLLHOCTU N9 BCEX CTYNEHEN: 0,1-40PH
4 | OnanasoH ycTaBOK MO BPEMEHMU: 0-3000 c
5 |[ANCKPETHOCTb YyCTaBOK:
no TOKY 0,01+
Nno HanpPs>KeHo 0,01B
NO MOLLIHOCTK 0,01PH
Nno BpEMEHU 0,01 ¢ (0,1 c)
6 | OcHoBHas norpeLHoCcTb cpabaTbiBaHNSA MO TOKY:
B aman. 0,2 — 2 IH, npuBeaeHHas K 2IH +1,5%
B anan. 2,1 — 40 IH oTHOCKTEnNbHas +2,5%
7 |OTHOCUTENbHAast NOrpeLLHOCTb cpabaTbiBaHUS NO HANPSKEHWUIO: +2%
8 | OcHoBHas norpelHoCcTb cpabaTbiBaHUSA MO MOLLHOCTY:
B aman. 0,2 — 2 PH, npuBeaeHHas K 2PH +3%
B amnan. 2,1 — 40 PH oTHOoCuUTEenbHas +5%
9 | OcHoBHas NorpeLHoCcTb cpabaTbiBaHNSA MO BPEMEHMU: +10 mc

dDyHKUMOHaNbHasa cxema CTYNeHn HanpasfieHHOW 3almThl OT MOBLILIEHUS TOKa obpaTHOM
nocriegoBaTeribHOCTU NpuBegeHa Ha pucyHke 6.9. briok, nokasaHHbIM Ha puUCyHKe 6.9, peanuso-
BaH NporpamMMHo.
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6.2.4 3awmTa OT NOBbILLEHNS CYMMApPHOro Toka BbICLUMX FAPMOHUK HYNeBOU
nocrnenoBaTesibHOCTU

3awmrta umeeT odHy cTyneHb Ir>. 3awmTta cpabaTbiBaeT No U3MepeHHOMY CyMMapHOMY
TOKY 9-1 1 11-0/ rapMOHUMK TOKa HyrneBOW nocrnefoBaTenbHOCTU (4-ro kaHana Toka). CTyneHb
3aWnTbl UMEET HEe3aBUCHMMYIO BPEMATOKOBYIO XapaKTEpPUCTUKY, BO3MOXHOCTb OMOKMPOBKM OT
BHELUHEro ANCKPETHOro curHana (Nnyck oT MHBEPCHOro curHarna).

3awmra MoXeT nmeTb PYHKLMIO NycKa MO MakCUMaribHOMY HanpshKeHWo Hyrnesown Mo-
cnepoBaTtenbHocTu. lMpu HegocToBEepHOM onpeaeneHUn HanpskeHus (n. 4) ctyneHb 6no-
KupyeTcs.

[na cTtyneHn npegycmoTpeHa BO3MOXHOCTb YCKOpeHus. [lepekniodyeHe B YCKOPEHHbIN
PEeXUM MPOMCXOOUT MO BKINIOYEHUIO BbIKNoYaTend. B yckopeHHOM pexume cpabaTbiBaHue CTy-
neHn 6e3ycnoBHo npoucxoaut no ycraske «YCKOPEHWE» (yctaska T2, pucyHok 6.10).

Pexumbl paboTbl 3aLmThI:

«BbIBEOEHA» - 3awuTa BbiBEAEHa 13 paboThbl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKIoYEeHNs BbIKNOYaTENS U AENCTBUSA Ha CUrHanNM3aumo He NPOUCXOANT.

«CUMTHAJTTUSALINA» - kak npun «BBEOEHA», HO ¢ gencTBneEM B CXeMy CUrHanusaumm u
3anuncbio B XypHan aBapui;

«OTKITKOYEHUWEY» - T0 e, uto 1 npu pexnme « CUTHATTM3ALNAY, nnoc gencrene Ha
OTKIMOYEHME BbIKMoYaTens.

Hanuune dyHkumin «AlB», «YPOB», «YCKOPEHUE», «ABP», «OCUWUITNIOIPA®» no
KaXkgow CTyneHn 3agaéTcsa B ycTaBKax KOHUrypauumu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHO AlIB u ABP.

XapaKkTepucTuKM 3aLmThbl NoKasaHbl B Tabnuvue 6.5.

Tabnuuya 6.5
HanmeHoBaHue napameTpa 3Ha4yeHue
1 |[OmanasoH ycTaBoOK Mo TOKY A4S UIBMEPEHHOIro CyMMapHOro To- 0-5IH
Ka Ir
2 |[Odnana3soH ycTaBOK MO BpEMEHU 0-3000 c
3 | [AnanasoH ycTaBok rno HanpsbxkeHuto UO: 0-256 B
4 | ANCKPEeTHOCTb YCTaBOK:
Nno TOKY 0,01+
no BpeMeHu 0,01 c(0,1¢)
Nno HanpPs>KeHWIo 0,01B
5 |OTHOCUTEnNbHas NOrpeLHOCTb cpabaTtbiBaHUS NO TOKY Ir 2,5 %
6 | OcHOBHasi NOrpeLwHoCTb cpabaTbiBaHNA NO BPEMEHM: +10 mc
7 | OTHOCMTENbHAsA NOrPeLIHOCTb cpabaTbiBaHMSA MO HAMPSXKEHUIO: | +2 %

dyHKUMOHaNbHaa cxemMa CTyrneHW 3awuTbl OT MOBbIWEHUS CYMMapHOro ToKa BbICLUUX
rapMOHUK HYNeBOW MocreaoBaTefnlbHOCTM nNpuBefeHa Ha pucyHke 6.10. Bnok, nokasaHHbIM Ha
pucyHke 6.10, peannsoBaH NporpaMmmHo.
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6.2.5 3awuTa oT 06pbLIBa NpoBoAa

OpHocTyneHyaTtas 3awmTa ot obpbiBa nposoda (12/11>) paboTaeT no pac4eTHOMY 3Ha-
YEHMI0 OTHOLLEHUSA ToKka obpaTHOM nocrnegoBaTenbHOCTU 12 K TOKY NpAMON nocneaoBaTeribHO-
ctn I1. 3awmra nmeeT He3aBUCUMYIO BPEMSATOKOBYIO XapakTepUCTUKY, BO3MOXHOCTb B10KMpOB-
KM OT BHELUHEro ANCKPETHOro curHana (nyck oT UHBEPCHOro curHana).

PaboTa cTyneHu paspeluaeTcs Npu ypoBHe Toka obpaTHOW nocrneaoBaTenbHOCTU Bbille
0,05IH.

Pexumbl paboTbl 3aLmThI:

«BbIBEAEHA» - 3awuTa BbiBEAEHA M3 paboThl;

«BBEOEHA» - 3awmTa BBegeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNIOYEHNS BbIKNOYaTENS U 4EACTBUS HA CUrHaNM3aumo He NPOUCXOAMNT.

«CUMTHAJTTUSALNA» - kak npn «BBEOEHA», HO ¢ 4eNcTBMEM B CXEMY CUrHanNu3aumm u
3anuncbio B XXypHan aBapwi;

«OTKITKOYEHWEY» - T0 e, uto 1 npu pexnme «CUTHAINTN3ALUNA», nnoc gencreme Ha
OTKIHOYEHME BbIKNOYATENS.

Hanuune dyHkumn «AlBy», «YPOB», «ABP», «OCUUIIIONPA®» no Kaxgow CTyneHu
3agaéTcs B ycTaBKax KOHurypaumn.

BHumaHue! He pekomeHdyemcsi eao0umb o0HoepemeHHO AllB u ABP.

XapaKkTepucTuKM 3almThbl NoKasaHbl B Tabnvue 6.6.

Tabnuuya 6.6

HanmeHoBaHue napameTtpa 3Ha4yeHue
1 |OnanasoH yctasok 12/11: 0-100 %
2 | OQvana3oH ycTaBOK Mo BpeMeHMU: 0-3000 c *
3 | ANCKpEeTHOCTb yCTaBOK:

12/11 1%

Nno BpEMEHU 0,01 ¢ (0,1 c)
4 | OcHOBHas norpewHocTb cpabaTbiBaHmsa 12/11.: +2,5%
5 | OcHoBHas NorpeLHoCcTb cpabaTbiBaHNS MO BPEMEHM: +10 mMc

* [Ins1 koppekmHoU pabombi 3auiumsl om obpbiea npoeoda e NepexooHbIX

npouyeccax Heob6xo0uUMO ebiCmaesisimb ycmaeKy rno epemMeHuU He meHee 20 Mc

dyHKUMOHaNbHasa cxema CTyMNeHW 3almTbl OT 0OpbiBa NpoBOAa NpMBeAEeHa Ha pUCYHKe
6.11. bnok, nokasaHHbIN Ha PUCYHKe 6.11, peann3oBaH NPOrpPamMmMHo.
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6.3 3aWwmnTbl NO HaNpPSAXEHUo

6.3.1 3awWwmnTa OT NOBbLILLIEHUS HaNPSKeHUS

3awmTa OT NOBbILLEHUS HANPSXKeHNA MOXeT uMeTb ABe ctyneHn (U>, U>>) ¢ He3aBucu-
MOW YCTaBKOW NO BpeMeHW. B cooTBeTCTBUM C 3aaHHOW KOH(puUrypauuen sawmra MoXeT cpa-
GaTbiBaTb MO NPEBbLILLEHNIO YCTABKMU:

- nobbiM ogHUM hasHbiM HanpskeHnem («OQHO ®A3HOEVy);

- BceMu pasHbiMu HanpshxeHnsamn («BCE ®ASHDBIE»);

- MobbIM 0gHMM nnHenHbIM («OOHO NMNHENHOE»);

- BceMu nuHenHbiMmn («BCE NIMHEVHBIE»)

- HanpsbkeHnem, N3MepeHHbIM Mo YEeTBEPTOMY KaHany HanpsbkeHna («Uny).

Bce cTtyneHn moryT mmeTb (pyHKUMIO BO3BpaTa M3MEPUTESNbHOro opraHa 3awuTbl Mo
yCcTaBke, aBTOMaTU4eCcKoe MOBTOPHOE BKIOYEHME MO BO3BpaTy M OGNOKMPOBKY CTyneHu OT
BHelwHero curHana. C sepcumn 1.14 MO B cnyvae cpabaTtbiBaHUS CTyrNeHW ¢ BO3BPATOM Mpu OT-
cytcTBuM (paktopa cpabaTtbiBaHuMst CTyneHb MOXeT ObiTb cbpoweHa (onumsa «CBPOC
CTYTEHW») po nosierneHusa curHana BosspaTa Mo onepauusiM ¢ BblkoyaTernem (oT Knwya, oT
BHELLIHEro ynpasneHusi, oT kHonok, oT CATY).

NMpn HepgocTOBEpPHOM onpeaeneHun HanpsxkeHus (n. 4) ctyneHb 6rnokupyeTcs.

Pexumbl paboTbl 3aLmThI:

«BbIBEOEHA» - 3awuTa BbiBEAeHa 13 paboThbl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKnoYeHNa BblknoYaTena n 4eNCTBUA Ha CUrHanusaumo He NPOUCXoauT.

«CUMTHAJTTUSALNA» - kak npun «BBEOEHA», HO ¢ gencTBnemM B CXemMy cCuUrHanuasaumm u
3anucblo B XXypHan aBapui,

«OTKITKOYEHUWEY» - 10 e, uto 1 npu pexmnme « CUTHATTM3ALNAY, nntoc gencrene Ha
OTKIOYEHME BbIKMOYaTens.

Hannune dyHkumin «AlNBy», «YPOB», «ABP», « OCUUNIIOTPA®», « CBPOC CTYIMNEHW»
MO KaX[own CTyneHu 3adaéTcs B yCTaBKax KoHduUrypauum.

BHumaHue! He pekomeHdAyemcsi eeao0umb oOHoepemeHHo AllB u ABP.

Ycnosus cpabaTbiBaHUA CTYNEHN 3alUUTbI:

" BBeZleHa COOTBETCTBYIOLASA CTYMNEHb 3aLLMThbl OT NOBbILIEHUS] HANPSXKEHNS;

. BblbpaH pexum «BBEOEHA» wnu  Bboiwe (T.e.  «CUTHAJIMSALNA,
«OTKIMKOYEHUEY);

. OTCYTCTBME CUrHana 6s10KMpPOBKU 3aLUUThI.

Mpu npeBbIlLEHUN 3a0aHHBIM HaNPsXXeHWEM YCTaBKM Bbl4AEeTCH CUrHan Ha uamepuTesib-
HbI opraH (MO) n 3anyckaeTcs ycTaBka no BpemeHn Tcp. Ecnv ypoBeHb HanpsiKeHusi Bbllle
YyCTaBKM COXPaHAETCHA MO UCTEeYEeHUN BpeMeHn Tcp, co3gaéTcsa curHan cpabartbiBaHNS 3amUThI.

BoaBpaT 3auTbl NPONCXOauT:

a) ecnu 3agaHa ycTaBKa BO3BpaTa, NPU CHWKEHUN HanpshKeHUs HUXKe YCTaBKu BO3BpaTa
Ha BpeMsi paBHoe TB3;

6) ecnn ycTaBka BO3BpaTa He BBeOEHa, TO MO CHWKEHUIO HAaMPSKEHUS HUMXKE OCHOBHOW
yCTaBKM C y4ETOM KoahbpmumneHTa Bo3BpaTa.

BHUMAHMUE! [1na cTyneHn npegyCMOTPEHO 2 HE3aBUCUMO (PYHKLIMOHUPYIOLLMX pexuma
ArB:

1. ATB nocne gencTBusi CTyneHu Ha OTKNoYeHne. Beoa aaHHoW oyHKLMM B paboTy Bbl-
NnosiHsieTCs B ycTaBkax cTyneHu no onuun "AlB". NapameTpbl cpabaTtbiBaHus AlNB 3agatotca B
MeHto "ABTOMaTMKa".

2. Al'B no Bo3BpaTy CTyneHu ¢ yCTaBKOM Ha BO3BpaT, 3a[aeTcs O4HOBPEMEHHbIMU BBO-
aom onuun «AlNB B3» n "AlNB" B ycTaBkax cTyneHu. Ycrtaska no spemeHu AlNB B3 3apaetcs,
Kak Bpems Bo3BpaTa tB3 ANg KaXXaon CTyNeHn 3allmTbl OTAENbHO.
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®PyHKUMOHaNbHAA cxema CTYMeHU 3aluTbl OT MOBLILWEHUS HanpsKeHns npveBedeHa Ha
pUcyHke 6.12. brnok, nokasaHHbIM Ha pUcyHKe 6.12, peanu3oBaH NPOrpamMMHo.

O6e cTyneHn pyHKUMOHANbHO UAEHTUYHbI N UMEKOT XapakTepUCTUKN, yKasaHHble B Tab-
nvue 6.7.

B cnyyae BBOAa dyHKLMM BO3BpaTa MO yCTaBke BO3MOXHA peanusaunsa aBTomaTU4ecko-
ro NOBTOPHOro BKto4eHnsa no Bosspaty. BHUMAHUWE! Al1B o eo3zepamy («AllB B3») 803mMOXx-
HO mMosibKO rpu paspeweHHom AlB.
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F ** Onuus «C6poc cTyneHu» ¢ Bepcumn
1.14 M0
PucyHok 6.12 — Brnok 3awmTbl OT NOBbILLEHUS HANPSKEHUS.

Tabnuuya 6.7
HanmeHoBaHue napameTpa 3Ha4yeHue

1 |[OwanasoH ycTaBOK MO Hanps»XeHuto 0-256 B
2 |[dvnana3oH ycTaBoOK No BpeMeHU 0-3000 c
3 | AnCKpeTHOCTb YCTaBOK:

No HanpPs>XeHo 0,01B

no BpeMeHu 0,01c (0,1c)
4 | KoappuumeHT BOo3BpaTa 0,95
5 | OTHOCUTENBHAs NOrpeLHOCTbL cpabaTbiBaHWs NO HANPSHXKEHUIO 12 %
6 | OcHOBHasi MOrpeLLHOCTb cpabaTbiBaHUS NO BPEMEHN: +10 mc

6.3.2 3awmTa OT NOHMXKEHUA HaNPSHKeHUS

3awmta OT NOHMXKEHUA HanpsxeHus umeeT aee cTtyneHu (U<, U<<) c He3aBUCMMOM
yCTaBKOM Mo BpemMeHn. B cooTBETCTBUM C 3a4aHHOM KOHUrypaumen sawmra MoxeT cpabaThbl-
BaTb MO CHUXXEHWUIO HUXXE YCTaBKW:

- nboro ogHoro casHoro HanpsbkeHnsa («OQHO ®ASHOEy);

- Bcex hasHbix HanpshxeHun («BCE ®ABHDBIE»);
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- moboro oagHoro nuHenHoro («OJHO JIMHEMHOE»);

- BCEeX NUHeNHbIX («<BCE JIMHEMHbLIE»)

- HanpsbKeHus, UAMEPEHHbBIM NO YETBEPTOMY KaHarny HanpsbkeHus («Uny).

Bce cTyneHn moryT umeTb oyHKLUMIO BO3BpaTa U3MEPUTENBHOrO opraHa 3alumTbl No yCcTaB-
Ke, aBTOMaTnyeckoe NoBTOPHOE BKIIOYEHME MO BO3BPATY M BIIOKMPOBKN CTYNEHU OT BHELLHEro
curHana. C Bepcun 1.14 MO B cnyyae cpabaTbiBaHWsI CTYNEHN C BO3BPATOM MPU OTCYTCTBUM ddak-
Topa cpabaTtbiBaHUs CTyneHb MOXeT 6bITb copolieHa (onuns «CBPOC CTYTMNEHW») oo nosiene-
HWS CUrHana Bo3BpaTa Mo onepauusaM C BbiknodaTtenem (0T Knoya, OT BHELLHErO ynpaBreHus,
OT kHonok, ot CATY).

Mpu HeucnpaBHocTn TH cTtyneHn U<, U<<, BBegeHHble Ha «OHO ®A3HOE» unu
«BCE ®A3HbIE», «OQHO JINMHENHOE», unn «BCE JINHEUHbIE» 6nokupytoTcs.

Mpu HeucnpaBHocTn THHI ctyneHm U<, U<<, BBeaeHHble Ha Un OGnokupyroTcs.

B ycTtponcTtBe umeetTcs BO3MOXHOCTb BBoAa GNOKMpoBKM cTtyneHen U<, U<< npwu
Hanps)XxeHUn meHble 5 B.

Pexumbl paboTbl 3aLmThI:

«BbIBEOEHA» - 3awuTa BbiBeAeHa 13 paboThbl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKnoYeHNa BblknoYaTena n 4eNCTBUA Ha CUrHanusauuo He NPOUCXOauT.

«CUMTHAJTTMSALINA» - kak npun «BBEOEHA», HO ¢ gencTBneEM B CXeMy CUrHanu3aumm u
3anucblo B XXypHan aBapui;

«OTKITKOYEHWEY» - T0 e, uto u npu pexnme «CUTHAINTN3ALUNA», nnoc gencreme Ha
OTKITOYEHME BbIKMOYaTens;

Hannune dyHkumin «AlNBy», «YPOB», «ABP», « OCUUNTIOTPA®», « CBPOC CTYTMNEHW»
Mo KaXaown CTyrneHu 3adaéTcs B yCcTaBKax KoHUrypauum.

BHumaHue! He pekomeHdyemcsi eeao0umb oOHoepemeHHo AllB u ABP.

Ycnosus cpabaTbiBaHUA CTYMNEHN 3alUUTbI:

= BBeJeHa COOTBETCTBYIOLLAA CTYMeHb 3aUTbl OT MOBbILLUEHUA HANPAXEHUS;
= BblbpaH pexum «BBEAEHA» unun Bblwe;
* OTCYTCTBME cuUrHana 6roKMpOBKN 3aLLUMUThI.

Mpy CHWXEHMM 3aaHHOrO HanpPsPKEHUA HUXe yCTaBKu Bblgaetcs curHan Ha MO n 3anyc-
KaeTcs ycTaBka no BpemeHu Tcp. Ecnn ypoBeHb HanpsaXeHUss MeHee YCTaBKM COXpaHAeTCs no
ncTeyvyeHun BpeMeHn Tcp, co3gaéTtca curHan cpabaTtbiBaHUs 3aLMThI.

BoaspaT 3awuTbl nponcxoaurT:

a) ecnu 3ajaHa yctaBka BO3BpaTa, TO MO MNPEBbILLEHMIO HANpPs>XXeHMeM YCTaBKu BO3BpaTa
Ha Bpems paBHoe TB3;

0) ecnu yctaBka Bo3BpaTa He BBe[eHa, TO MO MPEBbIWEHUIO HaNpsSXXeHWEM OCHOBHOM
YCTaBKM C Y4ETOM KO3(ppuLmeHTa Bo3BpaTa.

BHUMAHMUE! [1ns cTyneHn NnpegyCMOTPEHO 2 HE3aBUCMMO (OYHKLIMOHUPYIOLLMX pexmma
AlB:

1. AlB nocne gencrBusi CTyneHn Ha oTknoveHne. Beog aaHHON doyHKUMK B paboTy Bbl-
NONHSAETCH B ycTaBkax cTyneHu no onuumm "AlB". MapameTpbl cpabaTteiBaHna AlNB 3agatotca B
MeHto "ABTOMaTumka".

2. AT1B no Bo3BpaTy CTyrneHu C YCTaBKOW Ha BO3BpaT, 3aJaeTcs OAHOBPEMEHHbIMU BBO-
aom onuun «AlNB B3» n "AlMNB" B ycTaBKax cTyneHu. YcrtaBka no spemexu AlNB B3 3apaetcs,
Kak Bpems Bo3Bpara tB3 AN KaxXaon CTyneHn 3awmuTbl OTAENbHO.

@DyHKUMOHaNbHasa cxema CTyneHu 3alnTbl OT NOHWXEHNSA HaNpPsXKeHUs NpMBeaeHa Ha pu-
CyHKe 6.13. bnok, nokasaHHbI Ha pUcyHke 6.13, peanusoBaH NporpamMmmMHo.

BHuMaHue! Mpu ckaukoobpasHoM Bo3pacTaHum HanpsxkeHus ot 0 [0 3HayYeHus
HanpsHPKeHUs Bbllle YCTaBKM BO3MOXHa HeKoppekTHas pabota ctyneHn U< mnun U<< ¢ HyneBon
yCcTaBkon no BpemeHu. Bo nsbexaHme noxHoro cpabatbiBaHNA pekoMeHayeTCcsl BBOAUTb YCTaB-
Ky no BpemeHu ot 10 MC u BbiLLE.

O6e cTyneHn pyHKUMOHANbHO UAEHTUYHbI U UMEIOT XapakTePUCTUKN, yKasdaHHble B Tab-
nuue 6.8.
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B cnyyae BBOAa dhyHKLMM BO3BpaTa MO yCTaBke BO3MOXHA peanusaunsa aBToMmaTU4ecKo-
ro NOBTOPHOro BKto4eHnsa no Bosspaty. BHUMAHUWE! Al1B o eo3zspamy («AllB B3») 803mMOXx-
HO mMosibKO rpu paspeweHHom AlB.

Tabnuuya 6.8
HavmeHoBaHue napameTpa 3HavyeHue
1 | nana3oH ycTaBoK NO HaNps»KeHNo 0-256 B
2 | lnana3oH ycTaBOK N0 BPEMEHM 0-3000 c
3 | ANCKpPETHOCTb YCTaBOK:
Nno HanpsXXeHuo 0,01 B
no BpeMeHu 0,01c (0,1c)
4 | KoahdpumumeHT BO3BpaTa 1,05
5 | OTHoCMTENbHasA NorpeLwHoCcTb cpabaTbiBaHNS MO +2
HaNpsHKeHUIo
6 | OcHOBHas norpeLHoCcTb cpadaTbiBaHUS MO BPEMEHU: +10 mc
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PucyHok 6.13 — Brnok 3awnTbl OT NOHWXKXEHUS HaNpsHKeHNS.

6.3.3 3awmTa OoT NOBLILWEHUA HaNPsXeHUA HyreBoun nocriegoBartesib-
HOCTU

3awmTa OT NOBbILLEHNS HANPSXKEHUS HYNeBOW NocrneaoBaTenbHOCTU MOXET UMeTb OBe
CTYNEHN C HE3ABUCMMOWN YCTaBKOW NO BpemMeHu. 3awimta paboTtaeT nyTemM cpaBHEHUS U3MEPEH-
Horo Un (curHan, noctynaroLwmii HenocpeacTBEHHO M3 TpaHcopmaTopa HanpsXXeHusi, 0GMOTKM
KOTOpPOro npeacraBnsAoT coboM «pPa3oMKHYTbI TPEYronbHUK») nnm pac4étHoro U0 (BblUUCIIEH-
HOro M3 (PasHbIX HaMPsHKEHUN) HaNPS>XKeHUs1 HyneBon nocrneoBaTesribHOCTU C YyCTaBKaMu CTyne-
Hen Uo>, Uo>>.
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Bce cTyneHn moryT umeTb YHKUMIO BO3BpaTa WM3MEpUTENBHOrO opraHa 3aluTbl Mo
yCTaBke, aBTOMaTU4eCKOe MNOBTOPHOE BKOYEHME MO BO3BpaTy M OGNOKMPOBKY CTyneHu OT
BHeluHero curHana. C sepcum 1.14 MO B cny4ae cpabaTtbiBaHUSA CTYNeHU C BO3BPATOM Mpu OT-
cytcTBuM  (bakTopa cpabaTbiBaHMs CTyneHb MOXeT ObiTb cbpoweHa (onuma «CBPOC
CTYTEHW») oo nosiBneHust curHana so3spaTa no onepauusiMm C BblkrovaTtenem (OT Kroya, oT
BHELLHEero ynpasnieHusi, oT KHornok, ot CATY).

NMpn HepgocTOBEpPHOM onpeaeneHun HanpsixkeHus (n. 4) ctyneHb 6NOKMpyeTcA.

Pexumbl paboTbl 3amThl:

«BbIBEAEHA» - sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNOYEHNS BbIKNOYATENS M AEACTBUS HA CUTHANM3aumo He NPOUCXOANT.

«CUTHAJTTMSALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy cuUrHanuaaumm m
3anuncbio B XXypHan aBapwui;

«OTKITKOYEHUWEY» - T0 e, uto 1 npu pexmnme «CUTHAINTN3ALUNA», nnioc gencreme Ha
OTKNIOYEHME BbIKNOYaTENS;

Hannune dyHkumin «AlNBy», «YPOB», «ABP», « OCUUNTIOTPA®», « CBPOC CTYIMNEHW»
MO KaXXAoW CTyNneHn 3agaétcs B yCTaBKax KOHGUrypaumm.

BHumaHue! He pekomeHdyemcsi eeo0umb oOHoepemeHHo AllB u ABP.

YcnoBus cpabatbiBaHWst CTYNEHN 3aLUTbI:

" BBeZleHa COOTBETCTBYIOLANA CTYMNEHb 3aLMThbl OT NOBbILEHUS HANPSXKEHNS;
. BblbpaH pexxum «BBEOEHA» nnu Bbiwe;
" OTCYTCTBME CUrHana 6y10KMPOBKM 3aLUUTHI.

Mpy NpeBbILEHNUN HaANPS)KEHWEM HyNeBOW NMocnenoBaTeNlbHOCTM YCTaBKU Bbl4AeTCA CUr-
Han Ha MO n 3anyckaeTtca ycTaBka no BpeMeHn Tcp. Ecnmn ypoBeHb HanpsiKeHUs BbIlLE YCTaBKU
CoXpaHsieTca N0 UcTeveHun BpemeHn Tcp, co3gaétca curHan cpabaTtbiBaHUs 3aLMThI.

BoaBpaT 3awWwuTbl NponcxoauT:

a) ecnn 3ajaHa ycTaBKa BO3BpaTa, Mpy CHWKEHUU HarnpshKeHUa HUKe YCTaBKM BO3BpaTa
Ha Bpems paBHoe TB3;

0) ecnu ycTaBka Bo3BpaTa He BBeAeHa, TO MO CHKEHUKD Hanps>KeHUs! HMXKe OCHOBHOM
YyCTaBKM C Y4ETOM KO3ppuumeHTa Bo3Bpara.

BHUMAHME! [1ns cTyneHu npegycMOTPEHO 2 HE3aBUCUMO (DYHKLIMOHUPYIOLLMX pexxuma AlB:

1. Al'B nocne gencrBumsi CTyneHn Ha oTknoveHne. Beog aaHHON doyHKUMK B paboTy Bbli-
NnofnHsieTcs B ycTaBkax ctyneHu no onumn "AlB". NapameTpbl cpabaTtbiBaHus AlB 3agatotca B
MeHto "ABTOMaTumKa".

2. AT1B no Bo3BpaTy CTyneHu C YCTaBKOW Ha BO3BpaT, 3aJaeTcsl OAHOBPEMEHHbIMWU BBO-
aom onuun «AlNB B3» n "AlMNB" B ycTaBkax cTyneHu. YcrtaBka no Bpemenn AlNB B3 3apaetcs,
Kak Bpems Bo3BpaTa tB3 A451s KaXxkaon CTyneHn 3auTbl OTAENbHO.

O6e cTyneHn yHKUMOHANbHO MAEHTUYHbI U UMEKOT XapakTEPUCTUKN, yKa3aHHble B Tab-
nvue 6.9.

B cnyyae BBOOa (pyHKLMM BO3BpaTa Mo yCTaBKe BO3MOXHA peanusaumns aBToMaTU4ecKo-
ro NOBTOPHOrO BKNOYeHUst No Bo3BpaTy. BHUMAHUE! AlB no eozspamy («AlNB B3») 803moX-
HO morsibKo rpu paspeweHHom AlB.

Tabnuua 6.9
HavmeHoBaHue napameTpa 3Ha4yeHue

1 |[dwana3oH ycTaBOK NO HaNps>XeHuIo 0-256 B
2 |[OnanasoH ycTaBOK NO BpEMEHMU 0-3000 c
3 | [OUCKPEeTHOCTb YCTaBOK:

No HanNpPs>XeHUro 0,01B

no BpeMEHMU 0,01c (0,1c)
4 | KoadpdumumeHT BO3BpaTa 0,95
5 | OTHOCUKTENbHAA NOrpeLHoOCTb cpabaTbiBaHNA MO HANPSXKEHNIO +2 %
6 | OcHoBHasa NorpeLluHoCcTb cpabaTbiBaHMs MO BPEMEHM: +10 mc
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®PyHKUMOHaIbHAsA cxema CTYNeHW 3almTbl OT MOBbLILWEHUSA HaNpPshXeHWUs HyneBsou nocne-
A0BaTernbHOCTU NpvBeaeHa Ha pucyHke 6.14. Brnok, nokasaHHbI Ha pucyHKe 6.14, peanv3oBaH
NporpaMmmHo.
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PucyHok 6.14 — Brok 3awuTbl OT NOBbILEHUST HANPSXKEHNA HYNEeBOW NocnenoBaTenbHOCTH

6.3.4 3awuTa OT NOBbLILEHUs1 HANPSXXeHUs1 o6paTHOM nocnepoBartesib-
HOCTHU

3awmTa OT NOBbIWEHUS HanNpsXKeHUst obpaTHOM NoCneaoBaTeNbHOCTU MOXET UMETb [ABe
ctynenun (U2>, U2>>) ¢ He3aBMCUMOW YCTaBKOW NO BpeMeHu. 3awmuTta paboTaeT nyTeM cpaBHe-
HUSA PACYETHOrO (BbIYUCIEHHOMO N3 (pasHbIX HaANPSXKEHUI) HaNpsXKeHns obpaTHOM nocnefosa-
TEeNbHOCTU C yCTaBKaMu CTyrNeHen.

Bce cTtyneHn moryT mmeTb (PyHKUMIO BO3BpaTa M3MEPUTENbHOrO opraHa 3alimTbl Mo
yCTaBke, aBTOMaTU4eCKOe MNOBTOPHOE BKIOYEHME MO BO3BpaTy U OGNOKMPOBKY CTyneHu OT
BHelwHero curHana. C sepcum 1.14 MO B cny4ae cpabaTtbiBaHUS CTyMeHW C BO3BPATOM Mpu OT-
cytcTBUM  (pakTopa cpabaTbiBaHUs CTyneHb MOXeT ObiTb cbpoweHa (onuma «CBPOC
CTYTEHW») oo nosiBneHust curHana so3spaTa no onepauusiMm C Bblkovatenem (OT Kroya, oT
BHELLUHEro ynpaBneHusi, OT KHonok, oT CATY).

Mpn HepgocTOBEpHOM onpeaeneHun HanpsxkeHusa (n. 4) ctyneHb 6rnokupyeTcs.

Pexumbl paboTbl 3aLmThI:

«BbIBEOEHA» - 3awuTa BoiBegeHa n3 paboTbl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBAHMEM YCTaBKU MO BPEMEHM.
OTKIIOYEHNS BbIKNOYaTENS U AEACTBUS HA CUrHaNM3aumo He NPOUCXOAMNT.

«CUTHAJTTM3ALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemMy CUrHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKJTKOHEHWUEY - 10 xe, 4Tto u npu pexnme « CUTHATIMUSAUWAY, nnoc gencrene Ha
OTKNIOYEHME BbIKNOYaTens.
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Hannune cdyHkumin «AlNBy, «YPOB», «ABP», « OCUUNTIONPA®», « CBPOC CTYIMNEHW»
MO KaXaown CTyrneHu 3adaéTcs B yCTaBKax KoHduUrypauum.

BHumaHue! He pekomeHdyemcsi eeodumb o0HoepemeHHO AlB u ABP.

YcnoBusi cpabaTbiBaHUs CTYNEHWN 3aLUThI:

. BBeJEeHa COOTBETCTBYHOLLAA CTyNeHb 3aluTbl OT MOBbLILEHUS HaNpPsPKeHWs, Bbl-
6paH pexum «BBEOEHA» unu Bbliwwe;
. OTCYTCTBUWE CUrHana GroKMPOBKN 3aLLMUTLI.

Mpy nNpeBbIWEHMN HanpsbkeHnem obpaTHOM nocnenoBaTeNnbHOCTM YCTaBKM BblgaeTcs
curHan Ha MO un 3anyckaeTcs ycTaBka No BpemeHu Tcp. Ecnv ypoBeHb HanpshKeHus Bbllle
YyCTaBKN COXPAHSIETCH MO UcTevyeHun Bpemenn Tcp, co3gaétcsa curHan cpabaTtbiBaHUS 3almUThI.

BoaBpaT 3awuTbl NponcxoauT:

a) ecnu 3agaHa yctaBka BO3BpaTta, NPU CHUWKEHUN HaMNpsiKEHUS HUXEe YCTaBKu BO3BpaTa
Ha BpeMsi paBHoe TB3;

0) ecnn ycTaBka BO3BpaTa He BBeJeHa, TO MO CHWKEHUIO HAaMpPSXKEHUS HUMXKE OCHOBHOW
yCTaBKM C Y4ETOM KO3pbbmLmneHTa Bo3BpaTa.

BHUMAHMUE! [Ina ctyneHn npeagycMOTpeHO 2 He3aBUCUMO (PyHKUMOHUPYOLLMX pexxuma AlB:

1. AlB nocne gencTBus CTyneHu Ha oTknoYeHne. Beog aaHHON oyHKUMK B paboTy Bbl-
NonHsIeTCs B ycTaBkax cTyneHu no onunn "AlB". NapameTpbl cpabaTtbiBaHus AlB 3agatotca B
MeHIo "ABTOMaTMKa".

2. Al'B no Bo3BpaTy CTyneHu C yCTaBKOM Ha BO3BpaT, 3a[aeTcs O4HOBPEMEHHbIMU BBO-
aom onuun «AlB B3» n "AlB" B ycTtaBkax cTyneHu. YcTtaBka no spemeHu AlNB B3 3agaetcs,
Kak Bpemsi Bo3BpaTa tB3 ANg KaXXaon CTyNneHn 3allmTbl OTAENbHO.

@DyHKUMOHaNbHaa cxema CTyneHu 3aluTbl OT NOBbILLEHUST HanNpsXkeHns obpaTHoOW nocre-
[0BaTeNlbHOCTU NpuBeAeHa Ha pucyHke 6.15. brok, nokasaHHbIM Ha pUCYHKe 6.15, peanusoBaH
nporpaMmmHo.

O6e cTyneHn (PyHKUMOHANbHO MAEHTUYHBI U UMEIOT XapakTepUCTUKN, yKasdaHHble B Tab-
nmue 6.10.

B cnyyae BBOAa doyHKLMM BO3BpaTa MO yCTaBKe BO3MOXHA peanusaunsa aBToMmaTU4ecKo-
ro NOBTOPHOro BKMto4eHnsa no Bosspaty. BHUMAHUWE! Al1B o eo3zspamy («AllB B3») 803mOXx-
HO mMosibKO rpu paspeweHHom AlB.

Tabnuuya 6.10

HanmeHoBaHue napameTpa 3Ha4yeHue

1 | lnana3oH yCTaBOK N0 HaNpPs>KeHUIo 0-256 B
2 |[dnanas3oH ycTaBoK No BpeMeHn 0-3000 c
3 | ANCKpeTHOCTb YCTaBOK:

No HanNPs>KeHULo 0,01B

no BpeMeHu 0,01c (0,1c)
4 | KoahbpuumeHT BO3BpaTa 0,95
5 | OTHocuTenbHas norpelHocTb cpabaTbiBaHUs Mo +2 %

HaNPs>KEeHUIO
6 | OcHOBHasA NOrpeLHoCcTb cpabaTbiBaHMs MO BPEMEHN: +10 mc
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* YnpaBneHue BbIKMo4aTenem ot Koya unm
OT BHELLUHEro Unm oT kKHonok unu ot CATY;
** Onuma «Cbpoc cTyneHu» ¢ Bepcumn 1.14

PucyHok 6.15 — bnok 3awmTbl OT NOBbILLEHWST HANpPsbKeHnsa obpaTHON
nocrnegoBaTenbHOCTH
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6.4. 3awnThbI NO YactoTe

6.4.1 3awmTa OT NOBbILWEHUSA YacToThbl

3awmTa OT NOBbLIWEHMSA YAacTOTbl MOXET UmeTb ABe ctyneHun (F>, F>>) ¢ He3aBMCUMOMN
yCTaBKOW Nno BpemMeHu. 3awumta paboTtaeT nyTemM CpaBHEHUS N3MEPEHHOW YacTOThbl C yCTaBkaMu
CTyneHewn.

lMpeoycMOTpeHbl BO3MOXHOCTM BO3Bpata MO YCTaBKe, aBTOMaTU4eCKoe MOBTOPHOE
BKITOMEHNE MO BO3BpaTy M GIOKMPOBKM CTyneHn OT BHewHero curHana. C sepcun 1.14 110 B
cnyyae cpabartbiBaHusi CTYNEHN C BO3BPaTOM MNpuU OTCYTCTBUM dhakTopa cpabaTtbiBaHUs CTyNeHb
MoxeT 6biTb cOpoweHa (onums « CBPOC CTYTNEHW») oo nosiBneHus curHana Bo3BpaTa no
onepaumsam c BblknovaTenem (OT KItoya, OT BHELUHErO yrpasneHnsd, oT KHomnok, ot CATY).

Mpu HegocTOBEpPHOM onpeaeneHun 4acTtoThbl (Nn. 4) ctyneHb GnoknpyeTcs.

Pexnmbl paboTbl 3aWmnThI:

«BbIBEOEHA» - 3awuTa BbiBEAEHa 13 paboThbl;

«BBEOEHA» - 3awmta BBegeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHWN.
OTKNoYeHNA BbIKNoYaTeNSd N AEACTBUSA HA CUrHanmn3auuo He NPOUCXoauT.

«CUTHAJTTUSALINA» - kak npn «BBEAEHA», HO C AencTBMEM B CXEMY CUTHanM3auum u
3anuncbio B XXypHan aBapwi;

«OTKITKOYEHWEY» - To ke, uto 1 npu pexnme «CUMTHAINTNBAUWA», nntoc aencreme Ha
OTKINIOYEHME BbIKNOYaTENS;

Hannune dyHkuun «AlB», «YPOB», «ABP», « OCUUITTIONPA®», « CBPOC CTYMNEHW»
MO KaXXA0oW CTyNneHn 3agaétcs B yCTaBKax KOHGUrypaumm.

BHumaHue! He pekomeHdyemcsi eeodumb o0HoepemeHHO AlNB u ABP.

YcnoBus cpabatbiBaHWst CTyNEHW 3aLUTbI:

" BBeZleHa COOTBETCTBYIOLANA CTYMNEHb 3aLLMThbl OT NOBbILLIEHWS YaCTOTbI;
. BblOpaH pexxum «BBEOEHA» nnu Bbiwe;
" OTCYTCTBME CUrHana 6y10KMPOBKM 3aLUUTHI.

Mpn nNpeBbILEHN YacTOTOM YCTaBKkKu BbligaeTca curdHan Ha MO mn 3anyckaeTcs ycTaBka no
BpemeHu Tcp. Ecnun ypoBeHb YacToThl Bbille YCTaBKM COXpaHAETCs Mo UCTeYeHun BpemeHn Tcp,
co3fgaértca curHan cpabaTbiBaHWs 3aLUThI.

BoaspaT 3awuTbl nponcxoaurT:

a) ecrnv 3afjiaHa ycTaBka BO3BpaTa, Mpu CHWXEHUU YacTOTbl HUXEe YCTaBKM BO3BpaTa Ha
BpeM4 paBHoe TB3.

0) ecnu yctaBka BO3BpaTa He BBe[eHa, TO MO CHWXEHWU 4acTOTbl HMXE OCHOBHOW
yCTaBKM C y4ETOM 30HbI BO3BpaTa.

BHUMAHME! [1ns cTyneHu npegyCcMOTPEHO 2 HE3aBUCUMO (DYHKLIMOHUPYOLLMX pexxuma AlB:

1. Al1B nocne gencTBusi CTyneHu Ha OTKnYeHre. Beoa aaHHoW oyHKLMKM B paboTy Bbl-
NOMNHSAETCH B ycTaBkax cTyneHu no onuum "AlB". MapameTtpbl cpabaTtbiBaHns AlB 3agatoTtcs B
MeHio "ABTOMaTmka".

2. Al'B no Bo3BpaTy CTyneHu C YyCTaBKOM Ha BO3BpaT, 3a4aeTcqd O4HOBPEMEHHbLIMU BBO-
aom onuun «AlNB B3» n "AlMNB" B ycTaBkax cTyneHu. YcrtaBka no spemenn AlNB B3 3agaetcs,
Kak Bpemsi Bo3BpaTa tB3 ANg KaXaon CTyNneHn 3alimTbl OTAENbHO.

O6e cTtyneHn yHKLMOHANbHO MOEHTUYHBI N UMEIOT XapakTepUCTUKU, YKa3aHHble B Tab-
nvue 6.11.

B cnyyae BBOAa pyHKUMKM BO3BpaTa No ycTaBke BO3MOXHa peanu3aums aBToMaTn4ecko-
ro NOBTOPHOrO BKNtoYeHust no Bo3spaty. BHUMAHUE! Al1B no eozspamy («AlB B3») 803MOX-
HO mMosibKo rpu paspeweHHom AlB.

MP741 pegakums 6.11 44 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

Tabnuuya 6.11

HanmeHoBaHue napameTpa 3Ha4yeHue

1 |dnanas3oH ycTaBoK No YyacTtoTe 40-60 Iy,
2 | Anana3oH ycTaBOK NO BpEMEHMU 0-3000 c*
3 | ANCKPEeTHOCTb YCTaBOK:

Mo yacTtoTe 0,01 Ty

no BpeMeHu 0,01c (0,1c)
4 | 3oHa Bo3BpaTa 0,051y
5 |[lorpelwHOCTb N3MepeHns YacToTbl BO3BpaTa +0,05 My
6 | OcHOBHas NorpeLHoCcTb cpabaTbiBaHMs MO BPEMEHU: +10 mc

*NMpumeyaHne — ananasoH ycTaBOK NO BpeMeHU fpaeTcA 6e3 yyeta coO6CTBEHHOro
BpeMeHn paboTbl uaMmeputenbHoro opraHa. Bpemsa paboTbl uamMepuTenbLHOro opraHa
no yacrote He 6onee 200 mc. BbiaepXxka BpeMeHU 3auT onpenensieTcsa Kak cymma na-
pamMeTpoOB «ycCTaBKa No BpeMEHU» U «COOBCTBEHHOE BpeMsi paboTbl U3MEPUTESTLHOIO Op-

raHa».

CDyHKLI,I/IOHaJ'IbHaFI CXeMa CTyneHu 3alinTbl OT NOBblLLUEHUA YAaCTOThbl NpuBegeHa Ha PUCYH-

Ke 6.16. brok, nokasaHHbIN Ha pUCYHKe 6.16 peanu3oBaH NPOrpaMmmHo.
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PucyHok 6.16 — Briok 3awmTbl OT NOBbILLEHNS YaCTOThI.

6.4.2 3awmTa OT NOHWXEHUNA YacToThbl

lof OTKIIOYEHME
(aBapuiiHoe)

* YnpaBneHve BbiktoyaTenem oT Kntoya unm
OT BHELLHEro unu ot KHonok unu ot CATY;
** Onuust «C6poc cTyneHn» ¢ Bepcuu 1.14

3awmTa OT NOHMKEHUSI YaCcTOTbl MOXET UMeTb ABe cTyneHu (F<, F<<) c He3aBMCUMOM
yCTaBKOMW No BpeMeHu. 3alumTa paboTaeT nyTeM CpaBHEHUSI U3MEPEHHOM YaCTOThbl C YyCTaBKaMu

CTyrNneHewn.

lMpeaycMoTpeHbl BO3MOXHOCTW BO3Bpata MO YCTaBKe, aBTOMaTU4eCKOe MOBTOPHOE
BKIOYEHME MO BO3BpaTy M GNOKMPOBKM CTyneHun OT BHelwiHero curHana. C sepcun 1.14 MO B
cny4vae cpabatbiBaHWs CTyNeHn ¢ BO3BPaToOM MNpu OTCYTCTBMM (hakTopa cpabaTbiBaHUSA CTyNEHb
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MOXeT ObITb cbpoweHa (onuma «CBPOC CTYIMNEHW») oo nosBneHus curHana Bo3Bparta no
onepauusiM C BbIKNovaTernem (OT KNnioYva, OT BHELLHEro yrnpasreHusi, oT KHornok, ot CATY).

Mpu HepocTOBEpPHOM onpeaeneHun 4YactoThbl (N. 4) cTyneHb 6nokupyeTcs.

Pexumbl paboTbl 3amThI:

«BbIBEAEHA» - 3sawuTa BbiBEAEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBAHMEM YCTaBKU MO BPEMEHM.
OTKnoYEeHNS BbIKNOYaTENs U AEACTBUS HA CUrHanNM3aumo He NPOUCXOanT.

«CUTHAJTTU3ALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemMy CUrHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKITKOYEHUWEY» - T0 e, uto 1 npu pexmnme «CUMTHAINTNM3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNOYaTENS.

Hannune dyHkumin «AlNBy», «YPOB», «ABP», « OCUUNTIONPA®», « CBPOC CTYIMNEHW»
MO KaXXA0oW CTyNneHn 3aAaéTcs B yCTaBKax KOHGUrypaumm.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHo AllB u ABP.

Ycnousi cpabaTbiBaHWUS 3aLUUTbI:

. BBeJeHa COOTBETCTBYHLLAs CTYNeHb 3allnTbl OT NOHWXEHUS YacCTOThl;
" Bbl6paH pexum «BBEOEHA» unu Bbiwe;
. OTCYTCTBME CUrHana 6sI0KMPOBKU 3aLUUThI.

[Mpy CHWXEHUM YacToTbl HUXe yCTaBkM BblgaeTcsa curHan Ha WO n 3anyckaeTcs ycTaBka
no BpemeHun Tcp. Ecnn ypoBeHb YacTOTbl MEHEE YCTaBKM COXPaHSAETCS MO UCTEYEHUN BPEMEHM
Tcp, cosgaéTtca curHan cpabaTbiBaHNA 3aLLNTHI.

BoaBpaT 3awuTbl NPpONCXoauT:

a) ecnv 3ajaHa ycTtaBka BO3BpaTta, TO MO MNPEBbILIEHUIO YCTaBKU BO3BpaTa Ha BpeMms
paBHoe TB3.

0) ecnn ycTaBka Bo3BpaTa He BBeAeHa, TO NO NPeBbILEeHNI0 OCHOBHOW YCTaBKM C Y4ETOM
30HbI BO3BpaTa.

BHUMAHME! [1na cTtyneHn npegyCcMOTPEHO 2 HE3aBUCUMO (PYHKUMOHMPYOLLMX pexuma AlB:

1. Al'B nocne gencrBusi CTyneHn Ha oTknoveHne. Beog agaHHON doyHKUMK B paboTy Bbl-
NnonHsieTcs B ycTaBkax cTyneHu no onuun "AlB". NapameTpbl cpabaTtbiBaHus AlB 3agatotca B
MeHIo "ABTOMaTMKa".

2. Al'B no Bo3BpaTy CTyMNeHu C YyCTaBKOM Ha BO3BpaT, 3a4aeTcsl OQHOBPEMEHHbIMU BBO-
aom onuun «AlNB B3» n "AlNB" B ycTaBKkax cTyneHu. YcrtaBka no spemexu AlNB B3 3apaetcs,
Kak Bpemsi Bo3BpaTa tB3 ANg KaXaon CTyNeHn 3allmTbl OTAENbHO.

@DyHKUMOHaNbHasa cxema CTYMNeHN 3aLlnTbl OT NOHWXKXEHUST YacTOThl NpUBeEHaA HA PUCYH-
Ke 6.17. brnok, nokasaHHbIN Ha pUCYHKe 6.17 peann3oBaH NPOrpaMmmHo.

B cnyyae BBOga (hyHKLMM BO3BpaTa MO yCTaBKe BO3MOXHA peanusaumns asToMaTU4ecKko-
ro NOBTOPHOrO BKNtoYeHust no Bo3spaty. BHUMAHUE! Al1B no eozspamy («AlB B3») 803MOX-
HO mMosibKO rpu paspeweHHoM AlB.
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PucyHok 6.17 — Bnok 3awmTbl OT NOHUXEHUS YacTOTbl

O6e cTyneHn yHKUMOHANbHO MAEHTUYHBI U UMEIKOT XapakTePUCTUKN, yKa3aHHble B Tab-
niue 6.12.

Tabnuuya 6.12

HavmeHoBaHuMe napameTpa 3HavyeHue

1 | Qrana3oH ycTaBok No YactoTte 40-60 Ny
2 |[dnanasoH ycTaBoOK Mo BpeMEHM 0-3000 c*
3 | ANCKPEeTHOCTb YCTaBOK:

Mo yacToTe 0,01 Ty

no BpeMeHu 0,01c (0,1c)
4 | 3oHa BO3BpaTa 0,051y
5 [lNorpelwHOCTb M3MepeHUs YacToThbl Bo3BpaTa +0,05 Ny,
6 | OcHOoBHas NorpeLlHoCcTb cpabaTbiBaHMs MO BPEMEHMU: +10 mc

* [puMeyaHMe — AMana3oH yCTaBOK NO BpeMeHu AaetcsA 6e3 yyeta co6GCTBEHHOro
BpeMeHM paboTbl M3MeputTenbHOro opraHa. Bpemsa paboTbl nameputenbHOro opraHa
no yacrtote He 6onee 200 mc. BbiaepXxka BpeMeHU 3almUT onpenensieTcsa Kak cymma na-

pameTpoB «yCTaBKa Mo BPeMEHU» U «COGCTBEeHHOe BpeMsi paboTbl U3MepuTenLHOro op-
raHar.
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6.5 ABTOMaTukKka

6.5.1 ABToOMmaTu4yeckoe noBTopHoe BKIto4veHue (AllB)

Yctponcteo AlB npefHasHayeHO ONA aBTOMATUYECKOro MOBTOPHOMO BKITKOYEHUS MPUCOo-
e[IMHEHNS Nnocne ero caMornpou3BOSIbHOrO OTKIHOYEHUS NN OTKINIOYEHUST OT YCTPOWCTB 3alUUThI.
B MP741 peanusoBaHo AlB 4eTbIpéxKkpaTHOro AeNCTBUS.

AlB nmeeT ycTtaBkn No gnnTenbHOCTU NepBOro, BTOPOro, TPETbero N YeTBEPTOro Lukna
AlB, no gnuteneHoctn 6nokmpoBkn AlNB 1 no BpemeHu rotoBHocTH AlB.

Bpema 6GnokupoBkn T6 — Bpemsi 6nokupoBkn AlB nocne BKMHOYEHUS BbIKOYaTENS
BPY4HYyto unu yepes COTY.

Bpems rotoBHOCTU Tr — Bpems, no ncreyeHnn kotoporo AlB Bo3BpallaeTcs B UCXOQHOEe
COCTOSIHME.

MpuvHuun gencreua AlB.

daktopom nycka AlB sBnsieTcs OTKNOYEHNE BbIKOYaTeENS:

- camonpowunsBonbHoe (CO), ecnun 3TO0 paspeLleHo B HAaCTPOMKax KOHurypaumm;

- OT 3aLmThl, MO KOTOpPOK paspeLuéHo AllB.

Heobxoanmbim ycnosuem nycka AlB siBNsieTca OTCYTCTBME HEMCMNPABHOCTEN M OTKa30B
BbIKMOYaTENSA U HanM4ymMe cpaboTaBLUNX CTYNEeHeN 3allnTbl.

dyHKuMoHanbHaa cxema AlB npuBeneHa Ha pucyHke 6.18. brnok, nokasaHHbIN Ha PUCYH-
ke 6.18, peann3oBaH NporpamMmmMHo.

Mpn nosiBNeHmMmn aktopa nycka (nocne ncreveHns TypoB) 3anyckaeTcs Tanmep NepBoro
yukna T1, KOTOpbIN OTCYMTaAB YCTAHOBMEHHOE BpeEMS, AENCTBYET Ha BKIOYEHWE BbIKMOYaTENS
npucoeanHeHns. OQHOBPEMEHHO 3anyckaeTcsa Tanmep Tr, KOHTponupyowmin yenewHoctb AlNB.
Ecnu 3a Bpemst Tr He NpoMCXoanT OTKNKYEHUs BblkntovaTens, To AlNB cuntaeTcst yCnewHbIM.

Ecnu B TedyeHne BpemeHn Tr NpoucxoamT OTKMNIOYEHME BbIKIOYaTENd, TO NepBbIA KpaT
AlB cuntaetcs HeycnewHblM 1 Tanmep T1 6rokupyetcs. Ecnn AlNB BBegeHo Ha 2 kpata, TO
npoucxoguT nyck Tammepa BToporo uukna AlB T2. Tanmep BToporo uukna AllB, oTtcuuTtas
YyCTaHOBIIEHHOE BpeM4, AeNCTBYET Ha BKoYeHMe BbikntoyaTens. OgHOBpEeMEHHO 3anyckaeTcst
Tanmep Tr. Ecnu 3a Bpems Tr He npoucxoanT OTKNKYEHUA BbikntodaTensa, To AlB cuutaeTca
yCMNeLHbIM.

Ecnu B TeyeHne BpeMmeHun Tr nponcxogut oTknoyeHne, To AlNB cuntaetcs HeycnelwwHbIM
n 6riokmpyetcs. locne ucrtevyeHns Bpemenn Tr npomncxoaut Bo3spat AlNB B ncxogHoe coctos-
HMe.

BHumaHue! Hedonycmumo 3adasamb Typoe 6osbwe, yem Te.

Mpun 3-x kpaTHOM U 4-x kpaTHOM AlB anropuTm OencTBu YCTPONCTBA aHanoruMyeH foru-
ke 2-x kpaTHoro AllB.

Mpn py4HOM BKOYEHMM cMOBOro Boiktodatenda AlNB 6noknpyetca Ha Bpems T6. Takke
npegycMoTpeHa BO3MOXHOCTb 3anpeTa AlB oT BHelLHero curHana.

Xapaktepuctukn AlB nokasaHbl B Tabnuue 6.13.

Tabnuya 6.13

HanmeHoBaHue napameTpa 3Ha4yeHue
1 | Anana3oH ycTaBOK No BPEMEHU: 0-3000 c
2 | OnuckpeTHOCTb YyCTaBOK MO BPEMEHM: 0,01 c(0,1¢)
3 | OcHOBHas NOrpeLwHoCTb cpabaTbiBaHNA NO BPEMEHM: +10 mc
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6.5.2 dyHkumna YPOB3 (coBmecTHaa peanMsauusa ycTpoMcTBa pe3epBu-
poBaHusa oTKa3sa Bblkntoyatensa YPOB u normyeckomn 3awmtol wunH J13LLU)

MpuHuun pencteus YPOB3 ocHoBbIBAaeTCs Ha COBMECTHOM OnokuMpoBke ObicTpoaemn-
CTBYIOLLEN 3alUNTbI HA NUTaKLWeEM NpuUcoeanHeHnn nyckosbiMn opraHamu YPOB un J13LW. B cny-
yae cpabartbiBaHusa ctyneHn JI3W Ha oTxogsawen nuHum dopmupyetca curHan «PABOTA
JI3LL», koTOpbLIN MOXET BbITb MCNOMb30BaH AN 6NOKMPOBKN BbICTPOAENCTBYIOLLEN CTYMNEHN HA
NUTaOLWMX NPUCOEONHEHNSAX.

Lnsa MP741 do eepcuu 1.14 10 Lnsa MP741 ¢ eepcuu 1.14 10

Ecnv B TeueHvne TypoB nocne ko- N3W moxet pabotatb B O4HOM U3
MaHObl HA OTKNOYEeHMe COOCTBEHHOrO Bbl- AByx pexummoB - no «CXEME 1» wnu
KnioyaTens TOK He CHU3UICA OO0 YPOBHSA «CXEME 2». B cnyyae pa6botbl no « CXEME
MeHbLUe |lycT.ypoB, TO popMUpyeTca cur- 1» Bblgaya curHana «PABOTA J3LW» 6no-
Han YPOB (cm. puc. 5.5), koTopbIt 6r10KK- KMpyeTcsa nNpu NosiBrieHMn curHana «paboTta
pyeT Bblgady curHana JI3LW (puc. 6.19), YPOB», T.e. peanusyetca dyHkuna YPOB
T.e. paspeluaeTcs gencrene ObIiCTpoaen- (pncyHok 6.19).
CTBYIOLLEN CTYMNEHU Ha nuTalroLmx Npuco- B cnyyae pab6otbl no «CXEME 2» Bblgada
eANHEHNAX (peanunsyeTcs dyHKUNA curHana «PABOTA J13LU» 6nokupyeTtca npu
YPOB). BblAa4ye KOMaHAbl «OTKIoYeHue (aBapun-

Hoe)» (pucyHok 6.19a). Npu ncnone3oBaHun
AaHHOW cxeMbl 0ba3aTenbHO peanu3oBaTb
BblAepxKy BpemeHn YPOB (200-300 mc) Ha
ObICTPOOENCTBYIOWEN CTYNEHW Ha nuTato-
LLNX NPUCOeMNHEHURAX.
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PucyHok 6.19 — bnok-cxema norukun YPOBS3
(o Bepcun 1.14 MNO)
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PucyHok 6.19a — bnok-cxema norukun YPOB3
(c Bepcun 1.14 T10)
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Xapaktepuctnkn YPOBS3 nokasaHbl B Tabnuue 6.14.

Tabnuuya 6.14

HanmeHoBaHue napameTpa 3Ha4yeHue
1 |OnanasoH ycTaBoK No TOKY: 0—-40 IH
2 |[dnanasoH yCcTaBOK MO BPEMEHMW: 0-3000c
3 |OncKpeTHOCTb yCTaBOK:

no TOKYy 0,01 1H

Nno BpeMEHU 0,01 ¢ (0,1 c)
4 | OcHOBHas norpeLHocTb cpabaTbiBaHUSA MO TOKY:

B aman. 0,2 — 2 IH, npuBeaeHHas K 2IH +1,5 %

B anan. 2,1 — 40 |H oTHOCHUTENbHAas 12,5 %
5 | OcHoBHas NorpeLHoCcTb cpabaTbiBaHMS MO BPEMEHM: +10 MC

6.5.3 YcTporcTBO aBTOMaTM4YeCKOro BKnovyeHus pesepsa (ABP)

JTornka pabotel ABP nmeeT HECKONBbKO PEXMMOB (COCTOSHUIN): FOTOBHOCTbL; MYCK; BKIO-
YyeHWe pesepBa; BO3BpaAT; OTKMNOYEHNe pesepBa. Pexumbl aBTOMaTMYECKM MepekntiovarTcs B
COOTBETCTBUM C BbINOSTHEHMEM HEOBXOAMMbIX ycnoBui. MomMnuMo 3Toro, napannenbHo peanuay-
eTcd normka gopMmpoBaHunsa curHana 6nokmposku ABP.

Mpwn BKMAOYEHUN TEepMUHANa UNn Npu nepesanucu KoHgurypaumm, ABP nepexogut B co-
CTOsIHME FOTOBHOCTU. B 9TOM pexume nponcxoauT npoBepka yCnoBuin HeoBXoaAmMMbIX AN nycka
ABP un nepexog B cocTtosHMe nycka. Ha pucyHke 6.20 npeacrtaBneHa Jorvka pexmma
«TOTOBHOCTb».
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PucyHok 6.20 — Pexxum ABP «FTOTOBHOCTb»
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[Mepexon B cCOCTOsIHME MyCKa MOXET MPOMCXOANTb MO OQHOMY U3 cneayroLwmnx oakTopoB:

1. Mo OTKMOYEHNO BbIKNOYATENs NO KOMaH4am OT Krto4a, OT KHOMOK, BHELUHEro OTKI0-
yeHus, ot COTY. Heobxoanmble ycnosus ang nycka:

— 3Ha4veHune yctaBku «MO OTKITIOYEHUIO» — «EcTby;

— Hanuyue curHana oTKIYEeHUs No KoMaHAe OT Kto4ya (OT KHOMOK, BHELUHEro OTKItoYe-
Hua, oT COTY);

— MONOXeHne BbiKNtovaTenst «BKroyeHoy;

— otcytcTBue curHana «ABP BJTOK».

[Mpn BbINONHEHUU BbILLE NEPEYNCTIEHHbIX YCITOBUIA Nponcxoaut nepexon B pexum «MyCK
ABP MO OTKIMKOYEHUIO».

2. Mo camonpon3BONbHOMY OTKMOYEHUIO BbIKNtoYaTtend. Heobxogumble ycnosust Ans
nycka:

— 3Ha4veHune yctaBkm «MO CAMOOTKITKOYEHUKO» — «EcTby;

— ANarHoCTMpoBaHme YyCTPONCTBOM CaMOMpPOM3BOSIbHOrO OTKITHOYEHNS BbIKNOYaTenNs;

— otcytcTBue curHana «ABP BJITOK».

[Mpy BbINONHEHUM BbILLE NEPEYNCTIEHHBIX YCIOBUIA NponucxoauT nepexon B pexum «MyCK
ABP NO CAMOOTKIJIKOY. ».

3. Mo oTkn4YeHunto oT 3awmTbl ¢ nyckom ABP. Heobxogmmble ycnosus onsa nycka:

— 3Ha4veHune yctaBkm «MO SALLUTE» — «EcTby;

— aBapuMHoOe OTKINYeHMe OT 3awmnTbl ¢ nyckom ABP;

— MONOXeHne BbiKNtovaTenst « BKroyeHoy;

— otcytcTBue curHana «ABP BJTOK».

[Mpn BbINONMHEHUU BbILE NEepPeYnUCeHHbIX YCIIOBUIA Nponucxogut nepexoq B pexum «MyCK
ABP MO SAWLWNTE».

4. [No noTepn NUTaHNA OT BHELIHero curHana. Heobxoanmele ycnoBua ans nycka:

— 3Ha4yeHune yctaBkn «OT CUTHAJIA» — «EcTb;

— Hanuune «3anyck ABP (oT curHana)» — cueHana uc4e3HOBEHUS HarpsXKeHUsl Ha pa-
6oyem UCMOYHUKE,

— Hanuuune curHana «CpabaTtbiBaHUe» — cucHasia Hanu4yusi HarnpsikeHuss Ha pe3epeHoMm
UCMOYHUKe numaHusi U OMKIIIYEHHO20 COCMOSIHUS Pe3epP8HO20 BbIKITHOHamMeTIs,

— NonoXxeHue BblknoYaTensa «BkroyeHoy;

— otcytcTBue curHana «ABP BJTOK».

Mpn HaNMYMM ykasaHHbIX CUTHANOB B TEYEHUN BPEMEHU «tCp» NPOUCXOAUT hopMUpOBa-
HUWN KOMaHAbl OTKOYEHNA cOBCTBEHHOrO BbIKNtovaTens, reHepaums 3anvcu B XKC n nepexop B
pexum «MYCK ABP MO MATAHUIO».

CurHanbl «CpabaTtbiBaHme» 1 «3anyck ABP (oT curHana)» gomkHbl OpMUpoBaTbLCS B
COOTBETCTBUM C OMMCaHMEM, NpeAcTaBfieHHbIM Bbilwe. Mcnonb3oBaHue Opyrux CUrHanos Ans
dopmupoBaHus «CpabaTtbiBaHme» n «3anyck ABP (oT curHana)» kateropuyecku HegonycTu-
MO, TaK KaK 9TO MOXET NpMUBECTU K nanuwHen 6nokuposke ABP.

B cocTosiHuM nycka oxugaetcs OTKIIYEeHWe BbIKNi4YaTens U npu OTCYTCTBUWM CurHana
6rnokmpoBkn hopmupyeTcs 3anncbk XKC 0 dpakTtope nycka M nepexon B PeXuM BKIHOYEHUs pe-
3epBa. Ha pucyHke 6.21 npeacTtaBneHa fnorvka pexvma nycka.
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PucyHok 6.21 — Pexxum nycka ABP

Ha pucyHke 6.22 npefcrasneHa noruka pexuma «BKITKOMEHUE PE3EPBAY.
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& VYCTaHOBUTH PesuM;
T H T'OTOBHOCTDb
“1” er
J1... CCII32
& YCTaHOBH T e M:
BO3BPAT
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PucyHok 6.22 — Pexxum ABP «BKITKOMEHWE PE3EPBA»

B naHHOM pexumme hopmumpyeTcst curHan BKITIOYEHNS pe3epBa U BbINONHAETCA nepexon B
pexum «BO3BPAT» (Npy 3agaHHOM curHane BoO3BpaTta) WU  NEepexon B  PEXUM
«TOTOBHOCTb».

Curnan BkntoveHnsa pesepsa «ABP BKIl» dopmumpyeTcss npu BbINOMHEHUN CrieayrOLmMX
YyCroBUMN:

— Hanunuyme curHana «CpabarbiBaHUEY;

— otcytcTBue curHana «ABP BJTOKy;

— MPUW OTKHOYEHHOM MONOXEHUN BbIKITHOYaTENS.

Ha pucyHke 6.23 npefcrasneHa norunka pexuma «BO3BPAT».
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PucyHok 6.23 — Pexxum ABP «BO3BPAT»

[nsa BknoveHnss cobCTBEHHOrO Bbiknovatensa n nepexoga B coctoaHne «OTKIMMOYEHUE
PE3EPBA» Heobxo4MMO BbINOSIHEHME CIeAyHLMX YCNOBUN B TEHEHUN BPEMEHUN «tBO3Y»:

— otcytcTBue curHana «ABP BJTOKy;

— nosiBfieHne curHana «Bos3BpaT» — cueHas rnosienieHuUs HanpsikeHuss Ha pabodyem uc-
MOYHUKE U 8KITIOYEHHO20 COCMOSIHUST 8bIKItOYamersisi pe3epea;

— Hanuyune HanpskeHust Ha pabodem UCTOYHMKE NUTaHNA (OTCyTCTBME « CUrHamn nycka).

Ha pucyHke 6.24 npeacrasneHa norvka pexumma « OTKITIOYEHWE PE3SEPBAY.
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PucyHok 6.24 — Pexium ABP « OTKITKOYEHWE PE3SEPBA»

Mocne nepexoga B coctosiHne «OTKITKOMEHUME PE3EPBA» oxugaetcs BKMIOYEHHOE
NonoXeHne BbIKoYaTens U npu otcytctBum curHana «ABP BJIOK» 4yepes Bpemsa «toTkn»
dopMupyeTca CUrHam OTKITIOYEHUS BbIKIOMaTEeNsd pe3epBHOr0 WUCTOYHMKA nutaHus «ABP
OTKJ1» 1 3anuck B XKC. Npn ycnewHoM OTKAYEHME BbIKIIOYaTENsS! pe3epBHOr0 UCTOYHMKA NK-
TaHuna (nponagaHve curHana «BosspaT») nornka ABP nepexogut B pexum «FTOTOBHOCTb».
B npotnBHOM crniyyae (HeT nponagaHusa curHana « Bosspar») yepes Bpems «tmmn.CY» dpopmu-
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pyeTca KoOMaHAa OTKIYEeHUa COBCTBEHHOro BbiKMYaTensd, 3anucb coobuweHns B XKC «ABP
OTKJ1» n Bblgada curHana B cxemy 6nokmposku ABP.
INoruka 6nokuposkn ABP npeacrtaBneHHOM Ha pucyHke 6.25.

Heucrip.
BBIKITIOUATETIS & OR

|
Brok. 1o otk YCTAHOBUTL BJIOK.
pe3epsa ABP
PEIKIM - tnmn.CY
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Brrouén P

PEXUM : \
BO3BPAT ) &
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OT 3aIUT C &
BeIBeIEHHBIM ABP,

PEKUM :
ITYCK ABP no\
3AIUTE

PEXUM : \ &
FOTOBHOCTb /

KomaH/a BKIL BBIKII. OT
KHOITOK IYJIbTa I OT
KITFOYa WM BHEIIHSS
wm ot CIATY

ABP BJIOK.

J1... 140,
JI1...J116, brnoxuposka
BJIC1... BJIC16
CCII1... CCII32

PucyHok 6.25 — Jlornka 6nokuposkn ABP

Briokuposka ABP mMoxeT cdhopmmnpoBaTbCs No criegyowmm gakropam:

1. Mpun gmMarHoCTUPOBaHUM YCTPOMCTBOM HEMCMPABHOCTM CUITOBOrO BbIKNOYaTENs B Chy-
yae, ecnn ABP He HaxoguTcsa B pexume «TOTOBHOCTby;

2. [Mpn Hannunmn curHana 6noknposkn ABP 13 nornkun pexxmuma oTKnoYeHusi pe3epsa;

3. [Npu oTcyTCTBUM CUrHanNa BKITHOYEHHOIO MONOXEHUS BbIKIOYaTend nocre nepexoja B
COCTOsIHME OTKIIOYEHNA pe3epBa B TeHeHUn BpemeHn «tumn.CYy»;

4. [pn OTCYTCTBMM CUrHaNa OTKIMIYEHHOIO MOSOXEHUS BbIKINOYATENs nocre nepexoja B
cocTtosHne «BO3BPAT»;

5. MNpun coctosiHum «MYCK ABP MO 3AWNTE» 1 paboTte 3awmTbl Ha OTKNOYEHNe 6e3
nycka ABP;

6. [Npu nodaye komaHObI Ha BKITOHYEHUE 8biKoYamersis B criyvae, ecnn ABP He HaxoauT-
ca B pexume «FOTOBHOCTb» n otcytctBumn curHan « ABP BJITOKy;

7. Mpwn Hann4nmn curHana «bnokupoBkay.

Mpwn BbINONIHEHMM XOTS Bbl OAHOWM M3 YCNOBUIW NPOUCXOANT nepedada curHana 6sokmpoB-
kn ABP B cxemy dpopmupoBaHus curHana « ABP BJITOK».
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INoruka cbpoca 6noknposkn ABP npencraBneHHoON Ha pucyHke 6.26.

ABP BJIOK.

IT1...J140,

Copoc
OJIOKHUPOBKH

&

JI1...J116,
BJIC1... BJIC16
CCJI1... CCII32

JIL...JI40,
JI1...J116,

BroxupoBka

BJIC1... BJIC16
CCJI1... CCII32

KomaH1a BKJI. BBIKI.

OR

[
| Paspeieno

—_3anpeuieHo

CBPOCUTH BJIOK.
ABP

PucyHok 6.26 — Jlornka cbpoca 6nokmposku ABP

Mpn oTcyTcTBMM BHelHero curHana «bnokupoBka» cbpoc GnokvpoBkn ABP moxeT
ObITb BbIMOMHEH crneaywmmM obpasom:

1. MNMopayen curHana «Copoc 6NOKUPOBKNY;

2. [Npun paspelwwéHHom cbpoce ABP no komaHge BKMOYEHUsS BbIKMOYATENS nogaden Ko-
MaHAbl BKIMIOYEHUS BbIKITOYaTENS.

[Mpn BbLINOSIHEHMM OOHOrO U3 YCrOBWUW MPOUCXOAUT nepedada curHana copoca ABP B
cxemy cbopmmpoBaHus curHana «ABP BITOK».

Ha pucyHke 6.27 npuBegeHa cxema cpopmmpoBaHund curHana « ABP BJTOK».

YCTAHOBUTD
BJIOK. ABP
ABP BBIBEJIEH &
CBPOC BJIOK.
ABP

&

S T

Curnair
«ABP BJIOK .»

[ YcTaHoBUTH pexum:

\ ABPTOTOBHOCTb

/ 3anmcs XKC:

Sanuce XKC:
«ABP
BJIOKHUPOBAH»

\ «ABP I'oToBHOCTH»

PucyHok 6.27 — Jlornka cpbopmmpoBaHus curHana « ABP BJTOK»

Curhan «ABP BJTOK» ¢ukcupyetca oo momeHTta ero cbpoca. Copoc curHana «ABP
BJTOK» BbinonHseTcs 0gHUM M3 ABYX yKa3aHHbIX BbIle CNocoboB.

[nsa nHdpopmMmmnposaHna onepaTMBHOrO nepcoHana o 6nokuposke ABP HeobxoamMmo Bbi-
Boantb curHan «ABP BJIOK» Ha cBeToanoaHbii nHankatop tepmuHana MP vnn Ha curHanb-

HYHO flamny Ha penenHon naHenu, opmMmpoBaTtb NpeaynpeauTenbHbIN curHan npu 6rokMpoBke
ABP B cxemy curHanmsaumm obbekra.

ABP saBnsaetcsa BblBeAEHHbLIM npn He3agaHHOM CUrHane «Cpa6aTb|BaH|/|e» nnn npu Bbl-

BeJeHHbIX Bcex dpakTopax nycka ABP (pucyHok 6.28).
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PucyHok 6.28 — Jlornka seiBoga ABP

BaxxHo! BHewHul cueaHan 6ri0Kuposku unu HeycrniewHasi paboma egoda usu 8o3dspama
ABP npusodsim k c¢bukcayuu 6riokuposku cxembl ABP. lNpu amom e «)KypHane cucmembi»
gopmupyemcsi 3anuck o rnpu4uHe u cpabamsieaem cueHan «brokuposka ABPy». Cépoc 6510Ku-
posku ABP u 8038pam cxemMbl 8 HOpMaribHbIU PEXUM rpoucxooum rnymem rnodaqyu KomaHObl Ha
yrnpaesneHue 8biKr4YamersneMm unu ro eHewHemy cueHany «Copoc briokuposku». B coomeem-
cmeuu ¢ rnpueedeHHbIMU 8bilEe CXeMaMu.

[nsa onepatmeHoro BbiBoaa/sBoga ABP MOXHO NPUMEHSITL OAMH U3 CreayoLLmMx cnocobos:

1. [Insa BbiBOAA M3 paboTbl MCNONb30BaTh AUCKPETHbLIN BXOA, 3aBEeAEHHbBIA HA NOMMYECKUN
Bxop norvkn ABP «BnokupoBkay, npu atom yctaska ABP «Cbpoc» gomkHa OblTb 3aaHa Kak
«Pa3peLieHo».

PekomeHayeTca BbINOMNHATL BBOA B paboty ABP npu OTKMHOYEHHOM NONOXEHUN BbIKMIO-
yaTensi NOCpeacTBOM MepekntodeHnsa knova «Beoa/BbiBog ABP» B nonoxeHune «BeepeHo».
Mocne BknoYveHWs BoiktoyaTens 6nokuposka ABP 6yaeTt cOpolueHa.

Ecnu nepekntoyeHune kntova «Beoa/seiBog ABP» B nonoxeHue «BeegeHo» ObIno BbINOS-
HEHO MpW BKITHOYEHHOM MONOXEHUN BbIKIKOMaTENs, TO cOpPOC BNOKMPOBKM OOMKEH ObITb BbINOJI-
HEeH NoCpeAcTBOM Nogaudn OOMOSHUTENbHON KOMaH4bl Ha BKINIOYEHNE BbIKMOYaTENS.

2. [ins BbiBOAa n3 pabotbl ABP ncnonb3oBaTb ANCKPETHLIN BXOA, KOTOPbLIA 3aBeAEH Ha
nornyeckun Bxog nornkm ABP «BnokupoBkay. [1ns BBoga B padoty ABP no nonoxeHuto knro4va
«BBepgeHo» Heob6X0aAMMO CUrHan C Kniya 3aBeCcTu Yepes3 «MMMNYMbCHbIN TanmMep no cnagy 2-ro
TMna» c yctaekom no BpemeHn 100 mc Ha Bbixog CCJl, KOTOpbIN B CBOKO ovepenb AOMKEH ObITb
3aBefieH Ha Bxog «COpoc GROKMPOBKU» B COOTBETCTBMM C PUCYHKOM 6.29. Takmm obpasom,
npwv nonoxeHun knioya «BbiBeaeHo» ABP 6ynet 6nokupoBaH, a npu NepeknioyeHnmn Knya B
nonoxeHune «BeeaeHo» 6nokmposka ABP GyaeTt cHumaTbCS.

__________________________ .
. _ | . |
: JIMCKpeTHBIH BXO. X0n |
| 6moxupoBku ABP «6HZK§§OBKa I
Knrou ABP | 2 ‘ |
BseieHo Bhlselqeno + |
*———
I | P AL - 140 \ JiL- 10 Bxon «copoc I
r i Brox t=100 wc OJIOKHPOBKI |
I
| | |
|

WmiynbeHblit Talimep |
IO Crajy 2-T0 THIA
L Z[y

PucyHok 6.29 — Cxema ans onepatmeHoro Beoga/sbiBoga ABP 13 paboTbl
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6.5.4 BHewHuMe 3aWimnThbI

B ycTponcTBe nmeeTcss BO3MOXHOCTb paboTbl C BHELWHMMM 3awwmuTamu. Becero ectb BO3-
MOXHOCTb MOAKMIOYUTL A0 BOCbMW BHelHMX 3awut B3-1, B3-2,.... B3-8. BHewHsaa 3awmta
nyckaeTcsa npu NosiBIEHUN CUrHana Ha 3afjaHHOM AUCKPETHOM BXOAe, NMPWU BbINOSTHEHUN YCIO-
BUS OTCYTCTBUS Onokupyrowlero curHana. MNpu cpabatbiBaHUM BHELUHUX 3alUUT OUKCUMPYIOTCA
BCE napameTpbl aBapuMHOro cobbiTus, Kak npu cpabaTtbiBaHUM COOGCTBEHHbIX 3awmT. lMpeay-
CMOTPEHbI BO3BpaT NO BHELLUHEMY CUrHany C 3afepXXKOW BpeMeHW U aBToMaTuyeckoe NnoBTop-
Hoe BKrtouyeHune no so3spaty. C Bepcun 1.14 MO B cnyvae cpabaTbiBaHUA CTYNEHU C BO3BPATOM
npu OTCYTCTBUM (pakTopa cpabaTtbiBaHMs CTyneHb MOXeT ObiTb cbpoweHa (onuma «CBEPOC
CTYTEHW») oo nosiBneHust curHana Bo3spaTa no onepauusiMm C Bblkrovatenem (OT Kroya, oT
BHELLHEro ynpasneHusi, oT kHonok, ot CATY).

Pexumbl paboTbl 3amThl:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«CPABATbIBAHVE» - 3awuTta BBegeHa B paboTy C KOHTPONMPOBAHMEM YCTaBKWU MO
BpeMeHn. OTKNIOYEHMS BbIKIoYaTeNa U JeNCTBUA Ha CUTHaNM3aumnio He NPpoUCXoauT.

«CUTHAJTTM3SALNA» - kak npn « CPABATBIBAHUWEY», HO ¢ gencTeBnem B cxemy curHanm-
3auuMmM 1 3anNnCbio B XXypHan aBapuu;

«OTKITKOYEHUWEY» - TO Xe, 4to 1 npu pexume « CUTHANMN3AUWA», nntoc aencreme Ha
OTKINIOYEHME BbIKNOYaTenNs.

Hannune dyHkunn «AlB», «YPOB», «<ABP», « OCUUITTIONPA®», « CBPOC CTYMNEHW»
No KaXgomn CTYNeHn 3aaeTcs B yCTaBKax KoHUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb o0HospemeHHo AllB u ABP.

BosBpart 3awuTbl NponUcxoanT:

a) ecnu BBefeHa (PyHKUMSA Bo3BpaTa MO BHELWHEeMY CUrHany, no BbIMNOSMIHEHUIO AOBYX
YyCrOBUM:

- NponagaHune BHeLHEero curHana cpabartbiBaHUS;

- NOSABMNEHNe BHELIHEro curHana Bo3spaTa Ha BpemMs TB3.

0) ecnu yHKLMA BO3BpaTa No BHELLHEMY CUrHany BbiBeAeHaA:

- MO UCYE3HOBEHUIO cUrHana cpabaTbiBaHUS;

- Npn noABNeHnn 6J'IOKI/IpyI-0LLLeFO CUrHana.

BHUMAHME! [ina cTyneHn npeaycMOTPeHO 2 He3aBUCUMO (PYHKLIMOHUPYIOLLNX pexnma
AlB:

1. Al'B nocne gencrBusi CTyneHn Ha oTknoveHne. Beog aaHHON oyHKUMK B paboTy Bbli-
NnofiHsieTcs B ycTaBkax cTyneHu no onuun "AlB". NapameTpbl cpabaTtbiBaHus AlB 3agatotca B
MeHto "ABTOMaTmMKa".

2. AT1B no Bo3BpaTy CTyrneHu C YCTaBKOW Ha BO3BpaT, 3aJaeTcsl OAHOBPEMEHHbIMWU BBO-
aom onuun «AlNB B3» n "AlMNB" B ycTaBkax cTyneHu. YcrtaBka no spemenn AlNB B3 3agaetcs,
Kak Bpems Bo3BpaTa tB3 A58 KaXXaon CTyneHn 3amnTbl OTAENbHO.

Bce ctyneHn pyHKUMOHANbHO MAEHTUYHbBI U UMEIOT XapakTePUCTUKN, yKadaHHble B Tab-
nmue 6.15.

Tabnuua 6.15

HanmeHoBaHue napameTpa 3Ha4yeHue
1 | Anana3oH yCcTaBOK Mo BPEMEHU: 0-3000 c
2 | OnuckpeTHOCTb YyCTaBOK MO BPEMEHM: 0,01 c(0,1c)
3 | OcHOBHas NOrpeLwHoCTb cpabaTbiBaHUA NO BPEMEHM: +10 mc

@DyHKUMOHaNbHaa CxemMa BHELIHEN 3alinTbl NpuBeaeHa Ha pucyHke 6.30. brok, nokasaHx-
HbI Ha puUcyHKe 6.30, peann3oBaH NPoOrpaMmmHo.
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* YpaBiieHHe BBIKIIOUATEIEM OT KIIF0Ya HIIM OT
BHEILIHEr 0 YNpaBJIeHUs WK OT KHonok uiu ot CATY R

PucyHok 6.30 — Briok BHeLLHeN 3alUnThI.
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6.6 OnpepeneHne mecta NnoBpeXaeHUsA

MP741 nmeeT BCTPOEHHLIN OpraH onpefeneHuss mecta nospexaeHus (OMI1), npegHa-
3HaYeHHbIN ONnga onpefeneHna paccToaHNA 00 MecT ABYyXdasHblX N TpéxdasHbix K3.
PacuéTt paccrosaHua 0o mecTa nospexaeHusa L., KM, Npou3BoanTca no popmyne

UM(D

Im I
M
LI(3 = )

Xy

UM

S

U
M>D
| — MHMMaA 4aCTb OTHOLLEHNA BEKTOPOB =——
@D MD

l,,0 —MexXaydasHbln TOK, A;

roe Im

U,, —MexgydasHoe HanpsikeHue, B;

Xyﬂ — yAaelibHoe nepBnyHoe MHOAYKTUBHOE CONMpoOTUBIIEHUE JTMHNN, Om/km.

lve = loi—loz,
roe ler, lez — TOKM NoBpexXaEHHbIX das, A.

Ume =Uor—Uoz,

raoe Uer Usz — HanpshkeHUs NOBpeXaEHHbIX das, B.

[Avana3oHbl 3Ha4YeHnn napameTpoB X, v L,, npveeaeHsl B Tabnuue 6.15a.
Tabnuuya 6.15a

HanmeHoBaHve napameTpa [nanasoH 3Ha4YeHnn

YpenoHoe nepBuMYHOE WHAOYKTUBHOE COMpo- Otr0po1

TUBREeHue NuHMN X, , OM/Kkm

PacctoaHve 0o mecta nospexaeHuns L, Km Ot 0 po 256

Opran OMI1 B MP741 ocywecTBnsieT U3MEepPEHNE WUHOYKTUBHOINO COMPOTUBMEHUS MO
AByM basam ¢ HambonblMMK ToKaMu ABa pasa 3a Nepuo NPOMbILIEHHOW YacToThl. Mamepe-
HWe MHOYKTMBHOIO COMPOTMBIIEHMS OCYLLECTBSETCA HenpepbiBHO. B cnyvae cpabatbiBaHWs
3awmtbl (I>, I1>>, [>>>, [>>>>) paccTosiHMe OO0 MecTa NoBpexaeHus pukcupyetcsa B XKypHane
aBapui. B xXypHane otobpaxaeTcs gaTta n Bpemsi NOBpeXaeHusi, pacctosHne oo mecta K3, tun
K3, Tokn n HanpsbkeHus. 3anmuce OMIT B XXypHane aBapui Npou3BOAUTCA Npu cpabaTbiBaHUU
nobor CTyneHn 3awwmTbl OT MOBLILUEHUS TOKa BBEAEHHON B pexume «CurHanmsauus» unm Bbl-
we. B cnyyae ogHoBpeMeHHOro cpabaTtbiBaHUSA OBYX CTyneHen OT NOBbILEHUS TOKa B XXypHane
aBapui bopmupyeTcsa ABe 3anmcu o cpabaTbiBaHUM CTyneHen n ogHa 3anncs OMIT.

Onsa 6onee To4HOM paboTbl OMIT pekomeHOyeTCs BBOAUTb MUHUMANbHYK BblAEPXKKY
BpemeHu 40 Mc ansa cTyneHen oT MoBbILEHUSA TOKa.
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6.7 Onpenensiemas nonb3oBaTesNieM JiIormka

6.7.1 O6Lwme nonoxeHuns

KoHgurypmnpoBaHue ornpeenseMon nonb3oBaTeniemM NOrMku OCyLecTBNAeTcs ¢ Mnomo-
Wb cheunanbHOro pegaktopa (BCTPOEHHOro B nporpammy YHUKOH), KoTopbin obecneumBaeT
NMOCTPOEHME CXEMbI PENENHON 3aLUUTbI Ha rpaddMyYecKkoM A3blke PYHKLMOHANbHbIX 6110KOB.

3apada onpeaensemon nonb3oBaTernieM NOrnku peannsyeTcs B 4eCATUMUITTIMCEKYHOHOM
unkne. O6bEM nporpammbl orpaHuyeH 2016 6antamwm.

B MP741 BbiIxoAHblE NorMyeckme curHanbl MOryT ObiTb 3aBefEeHbl Ha NOrM4Yeckne BXoAabl
6rnokupoBkM, cpabaTbiBaHUA U ynpaBneHUa (yHKUMA 3alumMT, aBTOMATUKM U ynpaBreHus Bbl-
KrntoyaTtenem.

MP741 umeeT cnegytowime pyHKUMOHaNbHble BOKK: BXOAbl, BbIXOAbl, 3anN1CK B XXypHar,
nornyeckne anemeHTbl «Wx», «UINN», «Ackntovatowee UIMN», «HE», Tpurrepbl, Tanmepsl, Mynb-
TUNNEKCOopbI.

Kaxxgomy 6noky cxembl aBToOMaTudeckn npucBamBaeTcsa umsa Block<Homep no nopsgky
cosgaHusa>. [insa obnerdeHnsa YteHna cxembl 6110kM MoOryT BbITb NEepeMMeHOBaHbI

6.7.2 Pa3bémbl
Pasbem «Bxoa»

OnemeHT «Bxog» nossonsetr 3arpyxatb 1 OGUT gaHHbIX M3 BHelwHen ©6asbl AaHHbIX
YCTPOMCTBA BO BHYTPEHHIOK 0a3y AaHHbIX CBOOOAHO MPOrpamMMMPYEMON NOTMKU. ONEMEHT
«Bxog» 3aHMMaeT 06BbEM namaATn 6 6anT..

onemeHT «Bxog» umeeT oanH BbIXO4 U MO3BONSET MOAKMOYATb Crieayroume curHanbl,
NPsIMbl€ U MHBEPCHbIE:

- BXOAHbI€ ANCKPETHbIE CUrHanbl;

- BXOHbl€ fIorm4yeckne curHansi,

- curHan cpabatbiBaHUS UBMEPUTENBHOIO opraHa nbon 3alnThbl;

- curHan cpabatbiBaHus nNoboun 3amThl;

- CUrHanbl HENCNPaBHOCTY;

- CMrHanbl aBapun, cUurHanuaauuu;

- CUrHanbl O COCTOSIHUW BbIKITKOYATENS, CUrHanNbl KOMaHa ynpasreHns BblkoyaTenem;

- 00 16 NOrM4Yeckmx Krnoyen ynpasneHus.

Jlormyeckme knioum ynpasrieHNa NO3BOSAKOT € NynbTa ycTponctsa MP741 BBOOUTE U Bbl-
BOOUTb (PYHKLMM HanMcCaHHbIEe Ha onpeaenseMon nonb3oBaTesieM noruke.

Howmep 6a3s1 nan- HasBanue cur-

HBIX ¥ HOMEp CUTHa- Haia 0a3bl JaH-
Nwms Ontoka

\ 71a 0a3bl JaHHBIX ‘/HI)IX

BlockD[ BO1:40 = MO]

>

PucyHok 6.31 — Pasbem «Bxog»

Pasbem «Bbixoao»

OnemeHT «Bbixog» nossonseT coxpaHaTb 1 GUT JaHHbIX U3 BHYTpPeHHen 6a3sbl AaHHbIX
cB06OOHO NPOrpaMmMuMpyeMon fOMMKN BO BHELLHIOW 6a3y AaHHbIX YCTpoWCTBaA. AnemMeHT «Bbi-
Xo4» umeet pasmep 6 6anT.
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Mpun nomowm pasvémoB «Bbixoa» MP741 no3BonseTt BbIBOAUTb A0 24-X BbIXOAHbIX CUr-
Hanos cBob6oaHO nporpammupyemon norukn Ha pene (CCJ11 — CCJ124), nHamkaTopbl U BbIXO4-
Hbl€ NOrM4yecKne CUrHansbl.

Howmep BeIxogHOrO
Wwms Onoka cUrHajia

o

Block1[ Beimog 1]

e

PucyHok 6.32 — Pasbem «Bbixog»

Pasbem «3anunck B XypHan»

OneMeHT 3anncu cobblTUN B XXypHas CUCTEMbl MMeeT oauH Bxod. Ecnn Ha anemeHT no-
AaHa normyeckas eamHuua, To B XypHan cuctembl bygeTt 3anMcaHo HasHadeHHoe coObiTue B
cnegywowem Buae: «coobueHne cnn Ne XX». [JaHHble aneMeHTbl No3BonsAT co3gatbh 4O 64
cBO6OHO NporpaMmmMmpyeMblx 3anmcen B xxypHan cobbituit. [Npu oopmupoBaHum 3anncen Heob-
XOOUMO Yy4uTbIBaTb, YTO PECypC SHEpProHe3aBMCUMMOW MaMsiTM orpaHuyeH. Bcneacteum atoro
cnenyet uaberatb YacTblX M MHOTOKpaTHbIX OBpaLleHui K XXypHany CUCTEMBI.

Howmep 3amucu B
MM Onoka p

\ /)KypHane

Block2[ 3anmce B ®ypHan 2]

|

PucyHok 6.33 — «3anucb B XXypHan»

6.7.3 NNormyeckum anemeHT «»

AnemeHT «» MoxeT nmeTb OT 2 A0 8 BXxo4oB. B 3aBUCMMOCTM OT 4Mcna BXOOOB ane-
MEHT 3aHnmaeT oT 8 oo 20 6anT namATn NporpamMmbil.

Ha anemeHT «MN» MmoxeT BbITb NnogaHa nibasi KoMonHaums curHanoB. Ha Bbixoge ane-
MEHTa NosABNSAETCS Nnormdeckas eanHuLa ToNbKo B Cnyyae, Koraa Bce BXOAHbIE CUrHanbl UMEKT

3HaYeHNEe NOrMYecKon eanHULIbI. WM 610Ka
el
Block 10
%

- —

]

:;&

——

H—

P

PucyHok 6.34 — Jlornyeckumn anemeHT «U»

6.7.4 Nornyeckmnun anemeHT «AJTU»

AnemeHT «AJMN» moxeT nmetb oT 2 Ao 8 BxogoB. B 3aBMcMmMocTM OT 4ucna BXOO0B
anemeHT 3aHumaeT oT 8 go 20 6anT NnamAT! NporpamMmmei.
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Ha Bxon anemenTta «AJMN» moxeT ObITb nogaHa nwbas kombmHaumsa curHanos. Ha Bbl-
Xo[e anemMeHTa NosiBNseTcs nornyeckas eamHiua B cnydae, Korga xotst 66l 0aMH BXOOHOW Cur-
Han MMeeT 3Ha4YeHune NOrnm4Yeckon eanHULLbI.
HNms 610Ka

Black12
|

s

[TTTT

PucyHok 6.35 — Jlornyeckum anemeHT «UJTN»

6.7.5 NNornyeckumn anemeHT «Acknrovarowiee UTN»

AnemeHT «WUckntovaowee UMN» moxeT umetb ot 2 ao 8 Bxogos. B 3aBucumocTtn ot
yncna BXo4oOB 3fIEMEHT 3aHMMaeT oT 8 fo 20 6anT namaTy NnporpamMmeil.

Ha Bxoag anemeHTa «AJIM» moxeT ObITb NogaHa niobasi kombuHaumsa curHanos. Ha Bbl-

Xo[4e anemeHTa NnosABnAeTcs fiormvyeckas eamHuLa B criydae, Korga Ha ero Bxogax HeyeTHoe KO-

NUYECTBO eanHWL.

HNms 610Ka

Blocki1*

Ea)

—

N

PucyHok 6.36 — Jlornyeckun anemeHT «Mckntovatoee UITA»

6.7.6 NNornyeckmnun anemeHT «HE»

anemeHT «HE» cogepXXut oguH Bxo4 U oauH Bbixod. CurHan Ha BbIXxoge forn4eckoro
3NeMeHTa — UHBEPTUPOBAHHbIN BXOAHOW CUrHan.

Nwms Ontoka

e
Bloclks

Fo =

PucyHok 6.37 — Jlornyecknmn anemeHT «HE»
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6.7.7 RS- n SR-Tpurrepsl

B MP741 cywectBytoT aBa tvuna Tpurrepos: RS (tun 1) n SR (Tvn 2), ¢ npuoputeToMm
paboTbl No Bxogy R ' S COOTBETCTBEHHO.

onemeHT «RS-Tpurrep» («SR-Tpurep») nmeet asa Bxoaa (pucyHok 6.38): yctaHaBnuea-
towmn S n cobpacbiBatowmi R. MNMpu nosBneHnn eguHULbl Ha Bxoge S oopMupyeTcs eguHula Ha
BbIXOZe, COCTOSIHME BbIXOA4a 3anoOMMUHAETCs U COXPaHSETCs MpU UCYE3HOBEHUU eAWMHULbI Ha
Bxoge S. Bxog R cbpacbiBaeT cOCTOsiHME Bbixoda B norndeckun Homb. OGBLEM 3aHMMaeMoun

anemMeHToM namatu 10 6anT. NMs 610Ka

BlockE Blocks <

RET SRT
e R e o R

1R #—R

PucyHok 6.38 — «RS-Tpurrep» n «SR-tpurrep»

6.7.8 Tanmepbl
O6béM 3aHMMaemon anemeHToM «Tanmep» namatn - 12 Gant. YctaBka Tammepa no
BpeMEHM AosmkHa bbITb He MeHee 20 Mc.

Twum Taii- VYcraBka no

Nwms Onoka Mepa BpeMeHHU

\
Blockd[ Ha cpab.; 0,25 ¢

T
:h

PucyHok 6.39 — Tanmep
Tanmep Ha cpabaTbiBaHue (Tanmep 1)

OnemMeHT «Tarvmep 1» npegHasHayeH ANS BbINOSIHEHUS OYHKUUW 3a4epXKKA BPEMEHW.
CurHan Ha BbIxoge TarMMmepa Ha cpabaTbiBaHMe MOSABNSIeTCA Yepes3 Bpemsi Tcp nocrne nosiere-
HWS curHana Ha Bxoge. [pu nponagaHun curHana Ha BXO4Ee CurHan nponagaeT v Ha BbixoAe
(pncyHok 6.40).

Ecnv npogomknTenbHOCTb UMMNyrnbca Ha BXOA4E MeHbLUe, YeM Bpema cpabatbiBaHus Tcp,
TO BbIXOJ TarMepa OCTaE€TCs B COCTOSAHUM FIOMMYECKOro Hyrs.

Mpn 3anucmn HOBOW NOrMYEecKon NporpamMmbl UMM CTapTe YCTPOUCTBA B Criydae Hannymng
curHana cpabaTbiBaHUA — TauMep oTpabaTbiBaeT Kak Npu NpAMOM, Tak U NPpU MHBEPCHOM BXO-

ae.

cTapT
ax g 7 ] ]
npamon | T
Z BXO[,
BbIX:
T .
cp Tep Top
B, e # s,
VIHB.V 1 - VHB ~ T
BXO[,
]
BelX: Tcp Tcp

PucyHok 6.40 — Tanmep Ha cpabaTbiBaHue (Tavivep 1)
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Tanmep Ha Bo3BpaT (Tanmep 2)

MpuHUMn paboTbl: Npn eanHULE Ha BXo4e Tanmepa Ha BO3BpaT Ha €ro BbIXoAe Takke
Oynet eguHuua. Ecnu eamHyua Ha Bxoge nponagaeT, TO Ha BbIXOAE eAuHWULUA COXPaHsieTCs B
TeyeHun BpemeHn Bo3BpaTa Tes (PUCYHOK 6.41).

[Mpwn cTapTe ycTponucTBa uUnm 3anmcu HOBOW JIOTMYECKOM NporpamMMbl B Crlydae nMmetoLle-
rocs curHana Ha cpabaTbiBaHMe — Tanmep oTpabaTbiBaeT npu nobom Bxoae: NPsIMOM UMK UH-
BEPCHOM.

cTapt
o [ 7z
npamon | 1|
BbIX. ‘/"1‘ i, 1 "1‘ BXoA
TB3 TB3
B 7z 1 777
NHB. r// / WHB. TL
BXOA
BbIX: I /’i‘ Vi /e ‘ ”1‘
TB3 TB3

PucyHok 6.41 — Tanmep Ha Bo3Bpart (Tarmep 2)

MmnynbcHbIn Tanmep no opoHTy Tnna 1 (tanmep 3)

MpuHUUn paboTkl: cpabaTbiBaHMe TanMepa 3 NPOUCXOAUT NPU NOSABAEHUN (PPOHTA UM-
nynbca Ha Bxoge. Ecnu 3a Bpemsa paboTbl Tanmepa Ha BXo4e NOSABMASETCS elle OAMH UMMYbC,
TO nepesanycka TanMMmepa He NPOUCXoauT, T.e. UMMYIbC Ha BbIXOAe B NOOOM crnyyae He NpeBbl-
cut BpemMs Tuvn (pUCYHOK 6.42).

Tanmep He oTpaboTaeT Mpu HanNUMuYUKU Ha BXOoAe NIOrMYecKon euHuLbl BO BpeMs ctapTta

YCTPOWMCTBA UMK 3anMcK NTIOrMYECKon NporpamMmbl, Kak Npy NPsiMoM, Tak U NpyY MHBEPCHOM BXOZeE.
cTapT

Bx K2 ol i’ )
npamoi | T
Zl Z BXoa
BbIX: Tumn Tumn
a), L7 7 2~
UHB. 4 ] L
BbIX. 2l
Tumn — VHB. T
BXO, _
6), E ] [ A7) A
VHB. A >
BbIX: 1
Tumn -~

PucyHok 6.42 — MimnynbCHbIN Tanmep no ppoHTy Tvna 1 (tanmep 3)

MmnynbcHbIn Tanmep no cnagy tTuna 1 (tanmep 4)

MpuHumn paboTbl: Tanmep cpabaTbiBaeT No cnagy umnynbca Ha Bxoge. [1pn 3ToM Ha Bbl-
xoge opmupyeTcsa norndeckas eanHuua Ha spems Tumn. B cnyyae nosiBneHnsa Ha Bxoge HOBO-
ro umnynbca v ero cnaga 3a spems Tuvn nepesanyck TaMmepa He NPoUCXoanT (PUCYHOK 6.43).
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Tanmep He oTpaboTaeT Npy HanM4YMM Ha BXOAe NOrMYeckon eanHuLbl BO BpeMs ctapTa
YyCTPOMCTBA UMK 3arucy JIorM4eckom NporpamMmbl, Kak npu npsiMoM, Tak U Npu MHBEPCHOM BXoAe.
cTapt

BX.r ke ﬂ

npsiMon T
BXOA

BbIX:
Tumn  Tumn

o 77 O 7

VIHB.V 7/1 o A MHB. TL
§ BXOA4

BbIX:

Tvmn TMMH
PucyHok 6.43 — mnynbCHbIM Tanmep no cnagy tvna 1 (tanvep 4)

MMnynbCcHbIN Tanmep no ppoHTY Tuna 2 (Tanmep 5)

OTnuumne nmnynbCHOro Tarmepa no PPoHTY Tnna 2 ot Tuna 1 B TOM, 4TO Npu NOSABNEHUN
HOBbIX MMMNYNbCOB 3a Bpems paboTbl TarMmepa, NPOUCXOAUT nepesanyck YyCTaBKu MO BPeMEHU
TanmMepa, T.e. C KaXablM HOBbIM MMMYNbCOM Ha BXOAE YBENUYMBAETCH ANUTENBHOCTb MMMYIbCca
Ha BbixoAe Ha BpeMs Tumvn (pUCyHOK 6.44).

Tanmep He oTpaboTaeT Npu HanNM4MM Ha BXOAE NOMMYECKOM eAuHULLI BO BpeEMS cTapTa
YyCTPOMCTBA UMK 3arnucu JIOrM4eckom NporpamMmel, Kak npu npsiMmom, Tak U npu MHBEPCHOM BXoJe.

cTapT
oy L2277 /i A
npsmod [ 1
BX0[
BbIX: -
Tumn Tumn
o 777 7 T
wo— V77 [ 7777 e, 1
BX0Z
BblX: ‘ 4
Tumn

PucyHok 6.44 — mnynbCHbIM Tanmep no poHTy Tuna 2 (tTanmep 5)

MmnynbcHbIN Tanmep no cnagy tuna 2 (tanmep 6)

OTnuymne nmnynbCHOro Tammepa no cnagy tmna 2 ot Tmna 1 B TOM, YTO NpuU NosiBAiEHUU
HOBbIX CNagoB MMMynbca 3a BpeMsi paboTbl Taimepa, NPONUCXOAUT nepesanyck yCTaBku MO Bpe-
MEHU Tanmepa, T.€. C KaXablM HOBbIM MMMYSIbCOM Ha BXO4E YBENMYMBaETCA ANUTENbHOCTb UM-
nynbca Ha BbIxode Ha BpeMst Tumn (pUcyHok 6.45).

Tanmep He oTpaboTaeT Npu HaNU4YMM Ha BXOAE JIOrMYECKOM eauHuLbl BO BpeMs ctapTta
YCTPOWCTBA U 3anncu fiorm4yeckon nporpamMmmel, Kak npy NpsiMom, Tak 1 npy MHBEPCHOM BXoJe.
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cTapt

o 7 7

mpamor [ 1

BbIX: ! "T/’{‘ BXoR

TMMI‘l TVan

- 771 AF 7 77

NHB. /1 # WHB. T
BXO[,

BbIX: 2 ”/‘ A‘

Tumn Tumn

PucyHok 6.45 — mnynbCHbIM Tanmep no cnagy tuna 2 (tanmep 6)

6.7.9 MynbTuUnnekcop

MynbTunnekcop nmeeT Tpu Bxoda (agpecHoin Bxog Y n aea Bxoga Inl u In2). MNepeknto-
YyaTenb noakntoYaeT oavH n3 Bxodos Inl nnu In2 k Beixogy Q, B 3aBUCMMOCTW OT CUrHana Ha
agpecHoMm Bxoge Y. Ecnu Ha agpecHbIn BXo4 nogaHa eamHuua, To nogkntoyaeTtcs Bxog In2, ec-
nn Horb, To BXoA Inl. O6bEéM 3aHMMaeMon anemeHToMm «MynbTunnekcop» namatn 10 6ant.

HNms Onoka

/

Block T

[
1 Q—

I

111

PucyHok 6.46 — MynbTunnekcop

6.7.10 TekcTOBbIN OJFIOK

[aHHbIN 3nemMeHT NpeaHa3HayeH Ans cCo34aHUs NOSCHSALWEro U MHAPOPMAaLMOHHOTO TeK-
cTa. TekCToBbIN 610K HE CBA3aH NOMMYECKUMN CBA3AMU C OCTalNbHbIMU drieMeHTamMu rpadude-
CKOro pegaktopa nporpaMmmbl YHUKOH 1 MO3TOMY HE MMEET BXO0B U BbIXOAO0B.

TexcT, HalMCaHHBIHN ITOJIb-

Nwms Onoka
— Block 13 30Barenem

PucyHok 6.47 — TekcToBbIi 610K
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7 PYKOBOACTBO NO 3KCIMNNYATALUN

7.1 OpraHbl ynpaBneHUsi U UHAUKaLUK

'MP741

\9 PABOTA

\ )

/OIM

on2

own3

Cwn4

Owns

.

@17

owr

\ons
L

i i P¥N “BENSNEKTPOMOHTAXHANADKA"

COENAHO B BENAFYCIA

\

10

11

N

12

13

N

14

\

15

\

16

\

17

|

18

\

PucyHok 7.1 — OpraHbl ynpaBneHus n niamkaumm MP741

OCHOBHbIM 3M1IEMEHTOM OTOOpaKeHus1 SABNSAETCS XUOKOKPUCTaNNMYeckum OyKBEHHO-
undpposon nHamnkatop XKW (gucnnen), cogepxawmi age ctpoku no 16 cumsonos (nosvuus 9

Ha pucyHke 7.1).

MHbopmaums, KOTOPY0 MOXHO BbIBECTU Ha Aucnnen, pasdbuta Ha Kagpbl ¢ PUKCMpPOBaH-
HbIM cofepxaHueMm. [NoovepeaHbIn NPOCMOTP KaapoB OCYLLECTBNAETCS C MOMOLLBIO KHOIMOK.

OyepeaHoCcTb CMeHbI KapoB Ha Aucnnee onpeaenseTcs rmaBHbIM MEHIO U NMOAMEHIO.
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B "pexypHoMm" pexunme pabotbl nogcsetka XKW noraweHa u oTobpaxaeTcsi nepsbin
kagp MeHto. Mpu HaxaTnm Ha Nby KHOMKY noaceBeTka BktovaeTcs. Ecnv HM ogHa KHoMnKa He
HaXXMMaeTcs B TedeHne 3 MWUH, NOoACBETKa racHeT M YCTPOUCTBO NEPEXoanT B "AeXypHbIN" pe-
XNM.

HdononHutenbHo Ha 13 eOuMHUYHBLIX MHOUKaTopax (B AanbHEWWeM - cBeToanoaax) NHau-
umnpyetcs (cMm. Tabnuuy 7.1):

Tabnuua 7.1
Homep
nos3uumm HavmeHoBaHue u
CeeTtoavog roput MpumeyaHue
Ha pUCyH- | UBeT cBeToanoaa
ke 7.1
3enéHbim  uBeToMm  —
. . | HOpManbHas paboTa;
PABOTA (3enéHbin P P
1 - KpacHbIM LBETOM — He-
NN KPacHbIN)
NcnpaBHOCTb (annapart-
Has)
.. | EcTb HOBas 3anucb B Xyp- | Npounsowsno cpabaTtbiBa-
3 ABapus (KpacHbIN) y
Hane asapum HWe 3amnThbl
EcTb HOBas 3anucb 0 Heuc-
KoHTponb (ken- BoamoxHa Heucnpas-
10 - NpPaBHOCTM B XXypHane cu-
ThIl) HOCTb
CTEMbI
BkntoyeHo —
5 - BbikntoyaTernb BKNIOYEH
(KpacHbIN)
OTknto4veHo (3ene-
7 o BblkntoyaTenb oTkMo4veH
HbI)
8 cBoboaHO npo-
rpamMmmMumpyembIx
8 CBETO4MOAOB
(3eneHblit)*
* CBOGOAHO NporpaMMmMpyeMble cBeToamobl MoryT paboTaTh B pexume NoBTOpUTENS
nnbo 6nuHkepa. MNpun paboTte B pexume 6nmHKkepa oHW MoryT ObITb COPOLLEHBbI MO cUrHany
Ha OUCKPEeTHOM BXoAe, N0 KOMaH4e U3 MeHH0, No MHTepdency CBA3N, No NPOCMOTPY Xyp-
Hana aBapuu nnn cuctembl. COCTOSIHME CBETOAMOO0B COXpPaHAETCsa Npyv BOCCTAHOBMEHWN
onepaTMBHOIO NUTaHWUS

KHONKn ynpasneHnsa BbIMOMHEHbI HA OCHOBE MAEHOYHOM KnaBmaTypbl U OCYLLECTBNSAIOT
cnegywowmne PyHKUNN:

— BKIIOYeHWe Bbikntovatens (nos. 4 Ha pucyHke 7.1);

— OTKIOYEHMe BbikNtoYaTena (nos. 6 Ha pucyHke 7.1);

— NPOCMOTP XypHarna asapum (no3. 2 Ha pucyHke 7.1);

— NPOCMOTp XKypHana cuctemsbl (No3. 11 Ha pucyHke 7.1);
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CBPOC

L (A v D] [E]

— cbpoc BBOAA YCTaABKM UNWN Nepexo B BbilecTosLLee NoAMEHH0 (Mo3. 12 Ha pucyHke
7.1);

— BBOJ 3HA4YeHUs, BXOA B MOAMEHIO NN B PEXNM U3MEHEHUs napameTpa (no3. 13 Ha
pucyHke 7.1);

— nepemeLLeHne No OKHaM MeHI0 egepx UIu yBenuyeHne 3HayeHus yctaskm (nos. 14
Ha puUcyHke 7.1);

— nepemMeLLeHne No okHaM MeHI0 efnpaeso UnNn nepemMelleHne Kypcopa Bnpaso (rnoas.
16 Ha pucyHke 7.1);

— nepemMeLLeHne No okHaM MeHIO 8Js1eeo0 Unu nepemellieHne Kypcopa neso (nos. 15
Ha pucyHke 7.1);

— nepemeLLeHne no okHaM MEeHI0 8HU3 UMW YMEHbLLEHUE 3HayYeHus ycTaBkm (nos. 17
Ha pucyHke 7.1).

Mo3numsa 18 Ha pucyHke 7.1 — rHe3no pasbeémMa nokarnbHoro nHTepdenca USB-2.

7.2 CTpyKTYypa MEHI0

MeHto 3awmTbl MMeeT apeBoBuaHyo cTpykTypy. C nomowbto XKW nonb3oBaTens nmeet

BO3MOXXHOCTb NPOYUTaTh CrieaytoLLyo MHPOPMAaLMIO, PAaCMoNOXKEHHYIO B pasfiNYHbIX NOAMEHIO:

1. Tekywine 3HavyeHus:
1.1. Tokos:
1.1.1. \3amepeHHbIX Mo (pasHbIM KaHanam TOKa;
1.1.2. '3mepeHHbIX N0 YeTBEPTOMY KaHany Toka, OCHOBHOW W BbICLLUEN FAPMOHMUK,;
1.1.3. PacuétHbIx, npamon, obpaTHON 1 HYNeBown nocrneaoBaTeNbHOCTEN;
1.2. Tekywime 3Ha4YeHNs1 HanPSXKEHNNA:
1.2.1. N3amepeHHbIX basHbIX N JIMHENHDIX;
1.2.2. '3mepeHHOoro no YeTBEPTOMY KaHasny HanpsKeHus;
1.2.3. PacuyéTHbIx, npssmon, obpaTHOM 1 HyrNeBOW NocrneagoBaTeNlbHOCTEN;
1.3. Tekyuiee 3HayeHMe 4acToThl;
2. C6poc nHgmkaumm;
3. KypHanbi:

KypHan aBapun (32 coobLieHns), KOTOpbI BKOYaET B cebs:
e ATy, BpEMSA NOBpeXaeHWS;
e cpaboTaBLUYO CTYMEHb;
¢ BU/ NOBPEXAEHUS;
e MaKCMMarlibHbIN TOK NOBPEXAEHUS;
® TOK/ B MOMEHT cpabaTbiBaHUS 3aLMUThl;
e COCTOSIHNE BXOO0B U BbIXOJ0B;

XKypHan cuctembl (BkntodaeT B ceba 128 nocnegoBaTtenbHbIX BO BpEMeEHU CO06-

LLEeHUss O HeUCnpaBHOCTAX B cUCTEMe 3alnTbl NUHUW. Tunbl cooblieHnn npencrtaBneHbl B
n. 8.12);

>KypHan ocumnnorpamm;
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C6poc xypHanos;

4, Pecypc BbiknoyaTens;
5. KoHdpurypaums ycTponcTsea,;
6. [lnarHocTumka.

Monb3oBaTenb MMeeT BO3MOXHOCTb npon3BecTn NAMeHeHNA B KOH(bl/IpraLI,VII/I CNCTEMBDbI,
BBeOA npaanbeM naposib nocrie BHeCEHUA N3MEHEHUIN B COOTBETCTBYHOLLNX MOAMEHIO.

BrumaHue! pu ebixode ¢ npouszeoocmea ycmaHoarieH rnaposib AAAA.
PasBepHyTOe n3obpaxeHne CTPYKTypbl MEHIO M MOCNeaoBaTENbHOCTb HaXKaTUS KHOMOK

ynpasneHuna an4d Bbi3oBa TOro Win MHOro nogMeHro npmneeneHbl B anﬂO)KeHVIVI 3.
|/|CI'IOJ'Ib3yeMbIe CMBOI/bI:

<:> - Ncnonib3oBaHMe KHOMOK Ha nepe,u,He|7| naHenn tmna.

— npoaBm>xeHune BrnpaBo Nno MeHHo;

— npoasunxeHne BrieBo Nno MeHIo,

ALY

@ - NCNoJib3oBaHME KHOMOK Ha nepe,D,He|7| naHenn Tmna.:

— npoaBunXxXeHne BeBepx no MeHto;

— npoaBm>XxeHne BHU3 Nno MEHIO;

<>

<:D — ucnonb3oBaHue KHomkn «BBOO».

[na yoo6cTBa NnpocMoTpa napaMeTpoB, NONb30BaTENb MOXET MPOCMOTPETL COAEP)KAHME
NMYHKTOB MEHI0, yaepuBasi BblOpaHHyto UM knasuwy. MNpu atom Ha akpaHe KKW umknuyecku
BbICBETATCSA MMEOLLMECS NapameTpbl B BbIOpaHHOM MyHKTE.

Ecnu nonb3oBatens nNpu NpPOCMOTPE WM U3MEHEHMU MapaMeTpPoOB HE HaXuMaeT Ha
KHOMKWM B TeYeHWe TPEX MWUHYT, TO YCTPOMUCTBO aBTOMATUYECKM nepexoauT B "AeXxypHbIn" pe-
XUM, NpY 3TOM aBTOMATMYECKM 3anpeLlaeTcs pexuM U3MEHeHUs ycTaBok. [Ans nposeneHus
N3MEHEHNN HeOBXOANMO 3aHOBO MOBTOPUTL BCE AENCTBUS MO BXOXAEHWIO B MOAMEHIO N N3Me-
HEHUIO 3HaYEHUN.
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7.3 NMpocMOTp TeKyLWMNX 3HAYEHUN U3MEPEHHbIX BeNTUYUH

MpocMOTp 3HAYEeHUI U3MEPEHHbBIX BENUYUH ocyllecTBnseTca B meHio «M3MEPEHUEY.
3aronoBoK AaHHOrO MEHIO SABNSAETCA NepBbIM Kagpom n oTobpaxaeT 3HadeHune Toka B dase A.
[MpocMOTp OCTanbHbIX 3HAYEHUIN OCYLLECTBNAETCSA nepemMeLLeHmemM n3 Nepeoro Kagpa cornacHo
CTPYKTYpE MeHI0. 3Ha4yeHusi TOKOB M HanpshkeHun oTobpakatoTca C y4eTOM koadhbduumeHTa
TpaHchopmMaLumm TpaHCHOPMaTOPOB TOKa N TPAHCOPMATOPOB HaMNPSXKEHUW, T. €. NoKasbiBaloT-
CH pearsibHble BESIMYUHbI U3MEPEHHbLIX BESTUYUH.

U UBMEPEHUE OCH
IJa= + XXX.xx A

Tekywee 3HayeHune Toka ¢asbl A (B, C) u Tokos lo, Ir, 11,12, 10, roe

|0 — ocHOBHasi rapMOHMKa ToKa (HyneBoW nocrnegoBaTenbHOCTWU), U3MEPEHHOMO MO YeT-
BEPTOMY KaHary TokKa;

Ir — BbICLIAsA rapMOHMKa ToKa (HyneBon nocrneaoBaTefibHOCTN), U3MEPEHHOTO NO YeTBEP-
TOMY KaHany TOKa;

|1 — pacyeTHbIM TOK NPAMOWN NOCNeA0BaTENbHOCTY;

|2 — pacyeTHbIN TOK 06paTHOM NOCNeaoBaTENbHOCTMY;

|0 — pacyeTHbIN TOK HYNEeBOW NocrnegoBaTeNIbHOCTU.

3HaK «+» nnun «-» nepea YNCrnoBbIM 3HAYEHNEM TOKA MOKa3biBaeT HanpaBneHne MOLLHO-
CTU: «+» - OT LUKNH, «-» K LUMHAM.

M UBMEPEHME OCH
Ua= XXX.xx B

Tekywee 3HadeHve HanpsxeHus dasbl A (B, C), nuHenHbix HanpsxeHun AB, BC, CA,
HanpsbkeHun UL, U2, UO, Un, roe

Ul — pacyé€THoe HanpsbkeHue NpsMONn nocreaoBaTeribHOCTY;

U2 — pacyéTHoe HanpsbkeHne obpaTHOM NOCneaoBaTeNbHOCTY;

UO — pacyé€THoe HanpshkeHue HyrneBoun nocrneaoBaTenbHOCTHY;

Un — nsmepeHHoe HanpskeHne (HyneBow nocrnenoBaTenibHOCTM) Mo YeTBEPTOMY KaHarny
HanpsHKeHus.

M UBMEPEHUME OCH
F= XX.xx T'u

TeKwueesHaqumeqaCTOTu.

M UBMEPEHME OCH
P= XXX .xx kBT

Tekywee 3Ha4yeHne akTMBHOW TpéxdpasHon MoLHOCTM (B KBT unu MBT).

M UBMEPEHUE OCH
o= XXX .xx kKBap

TekyLee 3Ha4yeHne peakTUBHOM TPEXGa3HOM MOLLHOCTHY (B KBap unu Meap).

M UBMEPEHUME OCH
COS= X.xx

3HayeHve napameTpa Cos®.

MP741 pegakums 6.11 72 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

7.4 Copoc nHamkauumm

[ns cbpoca nHgmkaumm HeobxoanMo BOUTU B MEHIO:

CEPOC @
MHIVKALA D

Mocne cbpoca nHgukaumm, T.e. HaxaTua «BBO», BbiBOAMTCA COOBLLEHNE O BbINOMNHE-
HUKM cbpoca.

7.5 XypHanbl

XYPHAJI o
ABAPYIT [MpocmoTp XypHana aBapui.
XYPHAJ MpocmoTp XKypHana cuctemsl.
CUCTEMEI D
CTATUCTHUKA

A XX KC XXX O X [MpOCMOTP MEHIO CTaTUCTUKM.
CBPOC C6poc xxypHanoB

XYPHAJIOB D

7.5.1 NMpocmoTp XypHana aBapum

Mpn oBHapyXeHun aBapuMm Ha 3alULLAEMON NIMHUKM YCTPOMCTBO COXpaHseT UHdopMa-
LU0 O JaTe N BpeMeHu aBapuu, cpaboTaBLlen CTyneHn, Buae noBpexaeHns 1 MakCumManbHOM
TOKe NOBpEeXAEeHNs, aBTOMaTUYECKN Aenas 3anvch B XXypHane aBapun.

B XypHane wmoxeT xpaHuTbca Ao 32 aBapuii. [pu NpeBbilleHMM 3TOro Ymncna, Kaxagas
HoBas aBapus BygeT 3anncbiBaTbCs HA MECTO CaMOWN CTapon aBapuw.

PaclumdpoBka nHaANUMpYyeMbIX BUAOB MNOBPEXAEHUS 3aLLmLLaeMON TIMHNUN:

_ABC TpéxdasHoe K3 Ha 3emntio
ABC TpéxdasHoe K3
A C AeyxdasHoe K3 mexay daszamm An C
A C [BonHoe K3 Ha 3emnio mexay asamm Aun C
AB AeyxdasHoe K3 mexay daszamm A n B
_AB [BonHoe K3 Ha 3emnio mexay dasamm A n B
BC AeyxdasHoe K3 mexay daszamm B n C
BC [BonHoe K3 Ha 3emnio mexay pasamm B u C
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[ns npocmoTpa napameTpoB aBapui HEOOX0ANMO BONTU B MEHIO:

XYPHAIJI

ABAPUM D

Ha gucnnee otobpasnTcsa 3aronoBOK aBapuu C 4aTon, BpEMEHEM U HOMEPOM aBapum
(oTcyeT BegeTcs OT NocnegHen asapumn).
CopepkaHue xypHarna no BbiGpaHHOM aBapun:

A DATA XX.XX.XX MocneoHasa asapwus.

1 XX :XX:XX.XX
1.32
A JATA XX.XX.XX Camas «cTtapas» aBapusi.

32 XX : XX : XX . XX

&

COOEIEHUE

Tunbl coobLLeHWI XypHana aBapui:
«KYPHAITMYCT» - HeT coobLieHni B XXypHarne;
«CUTHAJTTU3ALNA» - paboTa 3awwmTbl B CXEMY CUTHa-
<:> nmsaumu;

«OTKITHOYEHUEY - paboTa 3awwmTbl Ha OTKOYEHNE
BbIKIlO4aTens;
«PABOTA» - cpaboTtana cTyneHb 3awwmnThl, paboTa Ha
OTKIoYeHne B6rokmpoBaHa Apyron cTyneHbto (cpabo-
TaBLlen paHee);
«HEYCIMELWHOE AlNB» - npon3oLwno oTK4YeHne 3a-
wutamm nocne AlB;
«BO3BPAT» - nponsowno AlB no Boasparty;
«BKITKOYEHWE» - BkNtoyeHune;
«OMPEQOEJIEHVE MECTA NOBPEXOEHUA».

CpaboTaBwas CTyneHb 3awuTbl, BUA MNOBPEXOEHWUS,

rpynna ycTaBoK.

MakcumanbHoe (ans MakcumanbHbIX 3aWuT) Unu Mu-

<:> HUManbHoe (4N MUHUMAarbHbIX 3aLUUT) 3HAa4YeHMEe KOH-
TPONMPYEMOro napamMeTpa 3a BPeMsi C MOMEHTa npe-

BbILLEHUS YCTaBKN OO cpabaTbiBaHWS 3aLLMUThI.

A I>>> /../ OCH
1 TI= XXXX.XXA

nnn

A OMII ABRC OCH PaccrosiHue [0 MeCTa noBpexaeHunA
1l Lxs = XX.XX Km

&

MP741 pegakums 6.11 74 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by



http://www.bemn.by/
mailto:upr@bemn.by

A I>>> Tok cbasbl A B MOMEHT aBapuu
1 Ia= XXXX.XXA
A I>>> Tok dpa3bl B B MOMEHT aBapum
1 Ib= XXXX.XXA
A I>>> Tok dpasbl C B MOMEHT aBapumn
1 Ic= XXXX.XXA
A I>>> Pac4éTHbIM TOK HyneBOW MocrefoBaTeSsibHOCTU B MO-
1 I0= XXXX.XXA MEHT aBapum
A I>>> PacueTHbI TOK NpsamMon nocreaoBaTenbHOCTU B MO-
1 Il= XXXX.XXA MEHT aBapun.
PacuyeTHbIn TOK obpaTHOM nocnenoBaTenbHOCTU B MO-

A I>>> MEHT aBapuM.
1 I2= XXXX.XXA
A I>>> M3mepeHHbIN TOK (HyneBon nocrneaoBaTesibHOCTM) No
1 In= XXXX.XXA 4eTBEPTOMY KaHany Toka B MOMEHT aBapum
A I>>> Tok BbICLLIEN rapMOHWKM (HYNeBOW nocnegoBaTesnbHO-
1 Ir= XXXX,XXA CTW), U3MEPEHHbLIN NO YETBEPTOMY KaHarny Toka B Mo-

:: MEHT aBapum
A I>>> YacToTa B MOMEHT aBapum.
1 F= XX,X TI'g
A I>>> JInHenHoe HanpskeHne Uab B MOMeEHT aBapun
1 Uab= XXXX,XXB P P
A I>>> JInHenHoe HanpsxkeHne Ubc B MOMEHT aBapuu
1 Ubc= XXXX,XXB

:I_I:
A I>>>

JlnHenHoe HanpsxkeHne Uca B MOMEHT aBapuu
1 Uca= XXXX,XXB

(3

A I>>> PacuéTHoe HanpshkeHne HyneBol NocrneaoBaTensHOCTY
U0= XXXX, XXB B MOMEHT aBapum

l—\

&
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A I>>>

1 Ul= XXXX,XXB
A I>>>

1 U2= XXXX,XXB
A I>>>

1 Un= XXXX,XXB
A BX.C: 8 1
1 XXXXXXXX
A BX.C:16 9
1 XXXXXXXX

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

PacuyéTHoe HanpsikeHue npaMon nocrnefoBaTenbHOCTH
B MOMEHT aBapuu

Pac4yéTHoe HanpsaxeHme O6p8THOI7I nocriegoBaTtesibHO-
CTM B MOMEHT aBapumn

MamepeHHOe MO 4YeTBEPTOMY KaHany HanpsKeHue
(HanpsbkeHWe HyneBow nNocrnegoBaTenbHOCTN)

CocTosiHns guckpeTHbix Bxogos [1-[18 B MOMeHT aBa-
puun.

CocTosiHns anckpeTHbIx Bxoaos [19-/116 B MOMEHT aBa-
pun
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7.5.2 NMpocMOTp XypHana cMcTeMmMbl

[lns npocMoTpa XXypHana BOWTU B MEHIO:

XYPHAII

CHUCTEMHI D

Ha gucnnee oto6pasnTtca 3aronoBok cobbITUSI C 4aTOW, BPEMEHEM M NOPSAAKOBbLIM HOME-
poM. HaxkaTnem COOTBETCTBYIOLLMX KHOMNOK NPOCMOTPETb COOBLLEHNME.

XKypHan cuctembl cogepxut 0o 128 coobuieHnin o cobbITUAX B CUCTEME, TakuX, Kak: He-
NCNPaBHOCTN, BKIKOYEHUE M OTKNKOYEHUEe BbikNoyaTens n T.4. Npn BO3HMKHOBEHUN COBLITUSA
YCTPONCTBO COXpPaHsEeT B XXypHane WHdOpMauuMio 0 gate U BpeMeHn coobLieHms o cobbituu.

NocnegHee coobLeHune. Mo HaXXaTuo KHOMKK
«BMPABO» BbINONHAETCA NEPEXOA K TEKCTY coobLye-
HUS.

C JATA XX.XX.XX
1 XX:XX:XX.XX

it

1..128

it

C OATA XX.XX.XX <:> COOBIEHUE
128 XX:XX:XX.XX

MepeyeHb coobueHunn npusoanTcs B MpunoxeHnn 3.
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7.5.3 MeHI0 cTaTUCTUKA

B meHio “CTATUCTUKA” ykazaHHO KONMYECTBO COObITUI B XXypHane aBapuin (KA), xyp-
Hane cuctembl ()KC) n konmyectso ocumnnorpamm (O).

7.5.4 Copoc XypHanoB

CBPOC Bxoa B nogmeHto
XYPHAJIOB D
[IAPOJIb BBecTn naponb Ang paspeleHnsa Ha cbpoc xxXypHanoB
/XXXX/ D n HaxaTb «BBO».
CBEPOC XYPHAJIA C6pocuTtb XXypHan aBapun Haxxatmem knasuwm “BBOO”.

ABZ;I;Z ¢D

CEPOC XYPHAIJA

C6pocuTb XXypHan CMCTEMbI HaXaTUeM KrnaBuLLIK

CUCTEMEI D BBOL".
CEPOC XYPHAJIA C6pocuTb XXypHan ocUMnNIorpamMmm HaxxaTuem Knasuum

OCLMILIIOT'PAMM ¢D «BBO[».
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7.6 NMpocMOTp XKypHana pecypca BblKnroyaTtens

[nsa npocmoTpa XXypHana BOUTU B MEHIO:

PECYPC

OIIEP. OTKJIOUEHWUA

XXX

&

ABAP. OTKJIOUEHWUMA

XXX

&

TOK OTKIINYEHWUA
Ia= XXXX.XXA

&

TOK OTKIIIOYEHMA
Ib= XXXX.XXA

&

TOK OTKIIIOYEHMA
Ic= XXXX.XXA

&

CEPOC PECYPCA
BBIKJIOYATEJIA

&

I[NIAPOJIb
/XXXX/

MP741 pegakums 6.11
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BEIKJIOYATEJA D

B cyeTumk 3aHOCATCA OTKMOYEHUS, BbINOSTHEHHbIE MO KO-
MaHZaMm C MECTHOTO KIoYva yrnpasneHus, nmbo nocTynme-
lwrm no kaHany ACY.

B cuyeTunk 3aHOCATCA OTKMNIOYEHUS, BbINOMHEHHbIE MO KO-
MaHOaMm OT 3aLUUT COOCTBEHHbIX, NMOO BHELUHUX.

CyMmMapHbI TOK OTKMAOYEHUI MO (hase A

CyMmapHbI TOK OTKAOYEHM No (hase B

CyMmapHbI TOK OTKAOYeHU no ase C

CGpoc BCcero coaepkMMoro XypHarna pecypcoB BbIKMHoYa-
Tens

Beopg napona ans noareepxaeHusi copoca
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7.7 QnarHocTtuka

[ns npocMoTpa AaHHbIX AMarHOCTUKK cnucteMbl ncnonbdyetcs MeHo «JUAMTHOCTUKAY.

&

OVMATHOCTHUKA
MP741 NeEXXXXX
BEPCHUA XX . XX

7
BXOn :8 1
:00001000
BXOI :16 9
:00000010
BEIXON :5 OBH
:00000001
BBEIXOHO :13 6

00000001

al:

BXOI LENEN BO
YIIPABJIEHUS 10

g

AH.BXO[: 4 1
: 0010

@ .

AH.BXO[I: 8 5

@ .

CRC :
YCTABOK : XXXX

J:

COCTOAHUE : TX=X
IIOPTA : RX=X

&

MP741 pegakums 6.11
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Bxop B meH1o0.

MpocmoTp Bepcun nporpammHoro obecneyeHvst u pe-
3ynbTaTta NPOBEpPKM KOHTPOSTbHOM CYyMMbI MPOrpamMmmbl.

[MpoCMOTP COCTOAHUSA BXOAHbLIX AUCKPETHbLIX CUrHanoB
01-08. Ecnn « OLUMBKAY», To 1 ykasbiBaeT HOMEpP OLUK-
BGo4HOro Bxoaa.

MpoCMOTP COCTOAHUSA BXOAHbLIX AUCKPETHbLIX CUrHanoB
09-016. Ecnn «OWUMBKA», TO 1 yKasbiBaeT HoOMep
OoLWMBOYHOro Bxoaa.

MpocmoTp cocTosiHNA penenHbix Bbixogos P1— P5 u
penenHbix BbixogoB « OTKIMIOYNTby», « BKITKOUNTby,
«HENCIMPABHOCTb». «0» nnun «1» — coctosiHne
KaTyLUKn pene.

MpocmoTp cocTosiHNA penenHbix Boixogos P6 — P13.
O0» nnn «1» — COCTOsIHME KaTyLLKK pene.

KoHTponb LUenocTHoCTU Lenen ynpaenexms (cm. n. 5.5).
Ecnu BblkntovaTenb BKAOYEH, TO 1 yKa3biBaeT Ha Le-
NOCTHOCTb Lienu oTKNYyeHns, a 0 — Ha e€ Heucnpas-
HOCTb. ECniu BbIKItoMaTeNb OTKMAOYEH, TO 1 ykasbiBaeT
Ha LUEeNoCTHOCTb Lienen BknoyeHus, a 0 — Ha nx Heuc-
npaBHOCTb. B BepxHen cTpoke okHa: «B» — uenb BKto-
yeHus, «O» — Lenb OTKITIOYEHUS.

[MpOoCMOTP COCTOSIHUSA TOKOBbIX aHaNOroBbIX BXOAOB.
Ecnn «OWWMBKA», To 1 ykasbiBaeT HoOMep OLLIMBOYHOro
BXoAa.

[MpocMOTp COCTOAHUA aHanoroBbIX BXOAOB MO Hanps-
XeHuw. Ecnn «OWUMBKA», To 1 ykasbiBaeT HoMmep
ownbovHOro Bxoaa.

KoHTponbHas cymma yctaBok

KoHTposnb cocTosHusa nopta nHtepdenca RS-485.
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CBA3b XX%
HOPM. XX OII. XX

=

TEMIIEPATYPA
MOIIyJiA XX .XoC

KoHTponb kayecTBa (0WMBOK) CBA3N.

Temnepatypa npoueccopa (B °C).

7.8 KoHdmrypupoBaHue cuctembol

N3meHeHne 1 NpocMOTp KOHUIypauum CUCTEMbI OCYLLECTBIISIETCS B MEHIO:

KOH®UT'Y PALINS
YCTPOVCTBA

&

Hdbopmaumst B JaHHOM MeHIo Bceraa AocTynHa Ans npocmoTpa. B cnyyae BHeceHus ka-
KNX-NMBO nameHeHnn npu Bbixoge n3 meHw "KOHOUTYPAUUA YCTPOUCTBA" 6ygeT 3anpo-
WweH naporb. NMpy BBOAE NpaBUbHOIO Napons USMEHEHUSI BCTYNAT B CUIY.

Bce napamMmeTpbl pa3HeCeHbl B pa3JiniyHbl€ NMOAMEHIO:

[IAPAMETPEI
V3MEPEHUN

g

&

BXOJHBIE
CHUT'HAJIEI

i

&

[NIAPAMETPH
BEIKJIOYATEJIA

2

&

[NIAPAMETPHI
YIIPABJIIEHUA

g

&

[IAPAMETPEHI
SAINTH

U

&

[NIAPAMET PEI
ABTOMATHUKA

g

&

CHUTHAI
HEMCIIPABHOCTB

T

&

BBIXOJHBIE
CUT'HAJIEI

MP741 pegakums 6.11

OAO «benanektpomoHTaxkHanagkay, MuHck

&

[MapameTpbl KaHaNOB N3MEPEHUSI TOKOB N HaMpPshKeHUN.
KOH(pUrypMpoBaHMe YCKOPEHNA 3aLUnT, ynpaBreHns
BbIKIlOYaTENEM.

MapameTpbl TOrMYECKUX CUTHANOB, CUrHaNoB yrnpasre-
HUSA BbIKMoYaTenem, cbpoca MHAMKAUMM U Nepeknioye-
HWS yCTaBOK.

KoHurypmnpoBaHme Bxo4oB, onpenenstowmx nonoxe-
Hue BbikntoyaTens, YPOB 1 yckopeHus 3awur.

KoHdurypupoBaHve napameTpoB ynpaBneHust BbIKIHo-
yaTtenem.

KoHdurypupoBaHue 3almT TOKOBbIX, HANPSHKeHNs 1
4acToTbl, BbIGOP rpynnbl YCTaBOK.

KoHdpurypuposaHme astomaTtukm AlB, J13LW, ABP,
BHELLHNX 3aLUuT.

KoHdgurypuposanue pene « HEMCIMPABHOCTb»

HasHaueHne BbIXOOHbLIX JTIOMMYECKMX CUrHaroB, pene17|-
HbIX BbIXOO0B N MHONKATOPOB.
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g

IAPAMETPEL YcTaHoBKa AaThbl ¥ BpEMeHW, NapameTpoB obMeHa, 13-
CUCTEMEL MEHeHM1e Napornsi.

[IAPAMETPHI YcTaHoBKa pexxmma paboTbl ocumnnorpada
OCLIMJLIOTPA®A D

Ana pepaktupoBaHus napameTpa HeobxoAMMO Bbi3BaTb COOTBETCTBYHOLIMA Kagp W
HaxkaTb kHorky "BBOL". Mpun aTom nog nameHsemoun umdpon (nog Bcem napameTpom) nosiBris-
eTca kypcop. Mcnonb3osaHuem kHonok "BJIEBQO", "BIMPABQ", "BBEPX", "BHM3" npounssogutcsa

n3MeHeHne 3Ha4yeHn4. 1o OKOHYaHUM pegakTUpoBaHUA HaxaTb KHonky "BBO/L".
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7.8.1 NoameHto «MMAPAMETPblI U3BMEPEHUW»

IAPAMETPHI [MapameTpbl U3MepUTENbHOro KaHana.
V3MEPEHUN D

[IAPAMETPEI MapameTpbl TpaHCHOPMaTOPOB HANPSAXKEHUS.
HATIPSTXEHWS D

IAPAMETPH [MapameTpbl TpaHchopMmaTopoB TOKA.

TOKA

ONPE]l. MECTA OnpefneneHne mecTa NOBPEXAEHUS

[IOBPEXIEHNA D

7.8.1.1 MoameHo «NMAPAMETPbI HAMNPAXEHNA»
Bbibop TMna TpaHchopmaTopa HanpsKeHus.

THi TH «Ua, Ub, Uc; Uo=UO0» - B TOKOBbIX 3aLLMTax UCMosb3y-
XXXXXXXXXXX IOLLIMX HanpshXeHne Hynesoi nocrnenosaTtensHocTH by-
(::D AeT NCNoNb30BaTbCA €ro pac4ETHOE 3HaYeHe,
«Ua, Ub, Uc; Uo=Un» - namepeHHoe.

: : BBog MHOXUTeNa koadhdduumeHTa TpaHcgopmauum: 1

TH KO3&-T mnun 1000.
K = /..... / D

<:> BBopg koadppuuymneHTa TpaHchopmaumumn gnga pasHoro

TH KODR&-T TH (OT 0 ao 128)

Kra = XXX.XX x K

<:> KoHdurypmnpoBaHue BHELLHEro curHana HenmcnpaBHOCTH
TH HEWUCIPAB-TBb dasHoro TpaHcopmartopa HanpsxeHus. Cnncok cur-
Harnos B [1punoxeHun 3

/o o . / ¢D
: : Beoa MHOXUTENA KOadhduUmneHTa TpaHcdopmaummn ans
THHII KO3%$ULVEHT THHM: 1 nnn 1000.

BBopg koachdpuuymneHTta tTpaHcgopmauum ana THHI (ot 0

THHI KO3&-T Ao 128)
Kruan = XXX XX x K<:D
: : KoHgurypnpoBaHue BHELLHEro curHana HemcnpaBHOCTH
THHII HEUCIIPAB-TbL TpaHcopMaTopa HanpsHKeHUs, MNOAKMIYEHHOMO K YeT-
/. / BEPTOMY KaHamny HanpsbkeHusi (Hyrnesou nocnenosa-
¢D TenbHocTh). CNMCOK CUrHaNoB B NPUNOXeHUA 3.
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7.8.1.2 NogmeHrto «[MTAPAMETPbI TOKA»

HoMnHanbHbIN NEPBUYHLIN TOK (ha3HOro TpaHchopma-

MEPBAYHEML  TOK Topa Toka

TT = XXXX A D

[IE PBUYHEIL TOK HomMunHanbHbI NepBUYHBIA TOK TpaHcdopmMaTopa Toka
TTHIO= XXX A HyneBow nocneaoBaTenbHOCTM.

MakcnmanbHas Harpyaska. PeKomeH,uyech 3ajaBaTb

?AEC' T%:xx XXT KaK y CTyneHu MakcumarbHOW TOKOBOW 3alUTbl C MU-
M= 22 H || HUMAarbHON YCTaBKOW Mo Toky. BaxHo! Mcronb3yemcs
<:> 0nis onpedersieHUs muria noepeXx0eHus.
TUO TT Cxewmbl nogkntodeHns MP741:
/ / la, Ib, Ic — cxema ¢ Tpemsa TpaHchopmaTopamu Toka;

! | la, Ic — cxema ¢ oByms TpaHchopmMmaTopamu TokKa.

LaHHbIU napamemp ucronb3yemcs rnpu pacyéme
aKmugHoU U peakmugHoU MowHocmu.

7.8.1.3 Noamento «ONPEJENEHNE MECTA MNMOBPEXOEHUA»

ONPEIEJIEHUE MEC- Bxoa B nogmeHio
TA NOBPEXOEHUSI

KOH®UT'YPALIMS OMII Bbi6op pexnma:
BBEJEHO «BBEJEHO» — OMI1 BBegeHo B pabory;
: «BbIBEAEHO» — OMI1 BbiIBEAEHO U3 paboThI.
VIEJILHOE X JIHWA 3apaHuve ygenbHoro MHAYKTMBHOIO CONPOTUBNEHMS
Xyn = X,XXX nnHuK (Xya). 3HadeHune napameTtpa — ot 0 go 2 OM/Km.

Kagp anarHoctnkn OMI. OTtobpaxkaeT TekyLiee
pac4YE€THOE 3Ha4YeHne pPacCcTOSTHUS COrMacHO TeKyLLMM
napameTpam ceTu. 3HayeHne napameTpa — ot 0 o
256 kM.

OVMATHOCTHUKA
Lks = XXX ,XX kM

MP741 pegakums 6.11 84 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

7.8.2 NoameHio «BXOOHbIE CUTIHAIbI»

BXOJIHEIE
CHUTHAJIEI

JIOTUYECKHNE

&
CMI‘H{;M <:D
&

CHUT'HAJIBI

KoHurypmnpoBaHne BXOOHbIX CUrHasos.

KoHdhmrypupoBaHme BXOLHbIX TOMMYECKMUX CUrHaroB

KoHdhurypupoBaHve curHanoB ynpaBneHust Bbikova-
Tenem, cbpoca UHAMKALMKN, NEPEKITHOYEHNS YCTABOK.

7.8.2.1 NogmeHto «JIOT'MYECKNE CUTHATTbI»

Mocne Bxoga B nogmeHo «JIOTMYECKUE CUTHATIbl» oTkpoeTca nogmMeHto ¢ 8 normnye-

ckumun curHanamm (J1C).

JIC1 <mn>

P J

JIC4 <mn>
JIC5 <uim>
JIC8 <HIm>

&

MP741 pegakums 6.11
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JIC moryT 6bITb 3anporpaMMUpOBaHbl Kak CymMma BXOA-
HbIX AuckpeTHblx curHanos O1-016 v O1MHB — [16
NHB:

- JIC1-J1C4 no noruke «Wy;
- J1IC5-N1C8 no noruke «UINMN».
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7.8.2.2 Nogmerio «BHEWHWNE CUITHATIbI»

BHEIHIE Bxopn B nogmMeHo
CUTHAJIE D
KJII0U OTKJIIOUNUTH Ha3Ha4yeHne Bxoaa OTKIIYEHUS Krtoya.
/o / Cnuncok curHanos B NMpunoxeHun 3.
KJI0Y BKJINYNTH Ha3HaueHue Bxoaa BKIIHOYEHMUS KIoya.
[ o / D Cnuncok curHanos B NMpunoxeHun 3.
BHEII. OTKJIOYUTH HasHauyeHne Bxoaa BHELLUHErO OTKMIOYEHUS.
/.. .. . / Cnucok curHanos B NpunoxexHun 3.

HasHaueHne Bxoga BHELLHErNO BKIHOYEHUS.

BHEII.  BKJIOYATH Cnuncok curHanos B NMpunoxeHun 3.

CBPOC MHIUKAIINA HasHa4yeHne Bxoga ans cbpoca nugukaumm.
Cnuncok curHanoB B NMpunoxeHun 3.

INEPEKJI. YCTABOK HasHauyeHne Bxoga ans nepekniovyeHns ycTaBok.
Cnuncok curHanoB B MpunoxeHun 3.
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7.8.3 NoameHio «MMAPAMETPbI BbIKITIOYATENA»

B noameHwo «BbIKITKOYATESNIb» 3apatotca  napameTpbl  BbiknoyaTens.  [MyHKT
«HEMCIPABHOCTb» MoOXeT ObiTb MCNONb3oBaH ANs KOHTPOMSA nNpuBoAa BblkMYaTens
(Hanpumep, ansa BbiknoyaTenen ¢ KOHTponem ncnpaBHocTM npmeoga). Npu nogade curHana Ha
BblOpaHHbIN BXOL NPOM3BOANTCS 3anuCb B XXypHan CUCTEMbI, BOKMPYETCs BKITHOYEHME BbIKITHO-
yaTtens, cpabatbiBaetr pene «HEUCIMPABHOCTb». [llpu nogaye curHana Ha BXo4
«BITIOKNPOBKA»  GrnokupyeTcss  BKkMoveHMe  Bblknodatens.  CpabartbiBaHuss  pene
«HENCITPABHOCTb» He npoucxoguT.

BaxxkHo! o ucmeyvyeHuu 3adaHHoz20 epemeHu YPOB (ycmpolcmeo pe3epsupogaHusi om-
Ka3a ebIKfiro4amersisi) nocre ebldaqyu KoMaHObl Ha OMKIIOYEHUE 8bIK/oYamerssi 3arycKkaemcs
3adaya YPOB. Bpems omkno4YeHUsi O0/mKHO bbimb 3adaHO He MeHee MaKcumarsrbHO20 rnac-
MOPMHO20 3HaYEHUS 8bIKITOYameris.

[IAPAMETPHI
BBHIKJIOYATEJS D Bxopn B nogmeHio

HasHaueHne Bxoga OTKIMOYEHHOIrO MNOSTIOXKEHNST BbIKMNO4a-

COCT. OTKIIOYEHO Tensa. Cnucok curHanos B MpunoxeHun 3.
/.. .. . / D
COCT. BKJIIOYEHO HasHaueHne Bxoda BKITHOYEHHOrO MNOMOXEHNST BbIKMtoYa-
/.. / Tenda. Cnncok curHanos B [NpunoxexHun 3.
HEUCIIPABHOCTL HasHauyeHne Bxoga BHELUHEW HEUCMPABHOCTM BbIKMOYa-
/.. .. . / Tens.
: : ¢D Cnuncok curHanos B lNpunoxeHunn 3.
EJIOKMPOBKA HasHaueHne Bxoaa 61I0KMPOBKY BKMIOYEHWS BbIKMIOYATENS.
fow o / D Cnuncok curHanoB B MpunoxeHun 3.
3apaHune sBpemeHn YPOB.
BPEMA YPOB 3HauyeHne napametpa: 0-50 MUHYT.
T= XXXXXXO0Mc D

TOK YPOB MuHUManbHBIN TOK Cp?6aTbIBaHMﬂ YPOB.
I= XX.XX In 3HauveHune napameTtpa: 0-40 IH.

& d

YcTaHoBKa ANMTENbHOCTM KOMaHabl «BknounTts/ OTKNtO-

MMITYJIEC UMTb» XKECTKO HasHa4yeHHbIX pene. [lJaHHas ycTaBka uc-
T= XXXXXX0mc nonbayetcs B cxeMe ABP. 3HaueHne napameTpa: 0-50 mMu-
o D W
IJINT-CTL YCKOP OnMTenbHOCTb YCKOPEHHOTO PEXMa Mocre BKIMIOYEHNS

BblkMovatens. 3HavyeHne napametpa: 0-50 MUHYT.

T= XXXXXX0mc D
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: : - KoHTponb uenen ynpaeneHnda. 3HayeHus napameTpa:
KOHTPOJIb LEINEN — «BBEOEHO»;

/.. .. . / CD — «BbIBEAEHO»

7.8.4 NoameHio «MMAPAMETPbI YIIPABJIEHUA»

B noameHio «YTMNPABJIEHME» BbiOupaloTcs pexumbl ynpaBreHus BbIKloYaTenem.
YnpaBrneHue BblkMoYaTeneM MOXeT OCYLIEeCTBNATbCA YeTblpbMsi cnocobamu: OT BCTPOEHHbIX
kHonok «BKJ1/ OTKJI», OT BHELLHero knioya ynpasneHns, OT BHELWHEN cxembl (Hanpumep, ABP,
TenemexaHuka), No UHTepency cea3un.

INIAPAME T PEI Bxoa B nogmeHto

YIIPABIJIEHUA D

PaspeweHune (6nokmpoBka) ynpaBrieHUsi OT BCTPOEHHbIX
YHPRBIOT KHOHOK kHonok: «PA3PELIEHO, «3AMPELEHO».

PaspeweHune (6nokupoBka) ynpaBneHUsi OT BHELIHEro
kntoya: «PASPELUEHO», «kKOHTPO/Ib».

PaspelweHue (6noknpoBka) ynpasfieHUs OT BHELUHEW cXe-

YOPABI.  BHEIHEE Mbl ynpasneHns: «PASPELLEHO», «KOHTPOSIb».

PaspeleHune (6r10kMpoBKa) AUCTAHLMOHHOIO ynpaBneHus
no uHtepdgency ceasun: «PASPELLEHOy, «3AIMNMPELLEHOx.
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7.8.5 NoameHio «NMAPAMETPbI SALLUT»

Mocne Bxoga B noameHto «MAPAMETPbBI 3ALWLNT» Heobxogumo BbibpaTh rpynny ycra-
BOK: OCHOBHble UNU pesepBHble. [porpammupoBaHne rpynn OCHOBHbIX U Pe3epBHbIX YCTaBOK
HUYEM HEe OTNMYaeTCHd, NO3TOMY HUXE PacCMOTPUM MOOMEHIO OCHOBHbIX yCTaBoK. [logmeHio
BbIMMAAMT cnegyowmm obpasom:

[IAPAMETPBI BxoZ B NOAMEHIO.
BAINT D
TPYIIIA BbiGop Tekyuien rpynnbl yctaBok: « OCHOBH»,
YCTABOK /. ../ «PE3EPB».
OCHOBHBIE MporpamMmpoBaHne OCHOBHbIX YCTaBOK.
YCTABKU D
PESEPBHEIE ﬂporpaMMl/lpOBaHVIe pe3epBHbIX YCTaBOK.

YCTABKMU D
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7.8.5.1 NoameHio «OCHOBHbLIE YCTABKU » («PE3EPBHbBIE YCTABKN»)

NMogmerio « OCHOBHBLIE YCTABKU» n «PE3EPBHBLIE YCTABKW» naeHTU4YHbI U UMEIOT
cnenyooLwnn Bua:

[1APAMETPEI ST:MT;)el\nn::cj)J,Cl\ﬁHro 3agaloTes yribl MakcumarbHOW YyB-
CETU D )
SBAIMTE KoHgurypmpoBaHue TOKOBbIX 3aLUuT.
TOKOBEHE D
BAIITE KoHurypupoBaHme 3amnT HanpsbKeHUs.
HATIPSTXEHWS D
SAIYATEL KoHdbu1rypupoBaHue 3alLmT 4acToTbl.
YACTOTEHI D
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7.8.5.2 MNMoameHio «MMAPAMETPbI CETU»

[IAPAMETPH Bxon B nogmeHio.

CETU D
. S — Bbibop yrna makcumarnbHOW YyBCTBUTENbHOCTY ANS
JTom quu1= . 3aLWuT OT MNOBbILEHMS TOKa. 3HavyeHne napameTpa: 0-

== J 360°.
-

Bbl60p yrna MaKcuMarsnbHOm HYyBCTBUTEJIBHOCTU A4

I0  HAIPABJIEHUE CTyNeHen 3aWuTbl OT NOBbILLEHNS TOKa HYNeBow nocne-
YI'OJlI MY = XXX posaTtenbHocTh 10>, 10>>. 3HayeHne napameTpa: 0-
® eD 360°.
I2 HAIIPABJIEHUE Bbibop yrna MmakcMmanbHOW YyBCTBUTENBHOCTU ANS
YITOINl MU =  xxx’ 3alnT OT NOBbILLEHMSA TOKa obpaTHOM nocnegoBaTerb-
<:> ¢D HocTu. 3HayeHue napameTpa: 0-360°.
In  HAIIPARJIEHUE Bbibop yrna MakcumarbHoM YyBCTBUTENBHOCTM AN
VTON MU =  xxx’ CTyNeHen 3aLmnTbl OT NOBbILLEHUS TOKa HyfeBOK No-
¢D cnepgosatenbHocTU In>, In>>. 3HayeHune napameTpa: 0-
360°.
MP741 pegakums 6.11 91 www.bemn.by

OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

SAIMTH
TOKOBEIE

&

TG GGG GGG &

G

MP741 pegakums 6.11
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7.8.5.3 MNoameHio «3AWLNTbI TOKOBbBIE»

Bxoa B nogmeHio

KoHurypmnpoBaHue cTyneHu OT NoBbILLEHUS ToKa |>.

KoHdurypupoBaHme cTyneHn OT NoBbILLIEHUS ToKa 1>>,

KoHdurypupoBaHme CTyneHn OT NOBbILLEHUS TOKa 1>>>,

KoHdurypupoBaHme CTyneHn OT NOBbILLEHUS TOKa
[>>>>,

KoHgurypmpoBaHue cTyneHn oT NoBbILWEHNSA TOKa 06-
paTHOW nocrnenoBaTenbHOCTN 12>,

KoHdurypmpoBaHue CTyneHn oT NoBbILLEHNSA TOKa 06-
paTHOW nocrnegoBaTenbHOCTH 12>>,

KoHurypnpoBaHme cTyneHn oT NoBbILLEHNA PACYETHO-
ro TOka Hynesou nocnegosaTtensHocTn 10>.

KoHpurypnpoBaHme cTyneHu oT NoBbILLEHNA PACYETHO-
ro Toka Hynesoun nocnegoBaTenbHocTH 10>>.

KoHdourypmpoBaHue CTyneHun oT NoBbILLEHNSA TOKa (Hy-
neBown nocrnenoBaTeribHOCTN), UBMEPEHHOTIO MO YEeTBEP-
TOMY KaHany Toka In>.

KoHurypupoBaHme CTyneHu OT NOBbILLEHUS TOKa (HY-
neBon nocrneaoBaTeribHOCTN), U3MEPEHHOIO MO YEeTBEP-
TOMY KaHany Toka In>>.

KoHurypupoBaHue CTyneHu OT NoBbILLEHNSA TOKa BbIC-
LLIen rapMOHUKN (HyneBow nocnegoBaTenbHOCTH), U3-
MEPEHHOro No YeTBEPTOMY KaHany Toka Ir.

KoHdpurypmnpoBaHue 3awmtel oT 06pbiBa nposoga 12/11.
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7.8.5.3.1 KoHcurypupoBaHue 3awumr |, 12, 10, In

I> PEXMM
/o o / <:D
I> BJIOKMPOBKA
/.. . . / <:D
I> IIYyCK U
/.. . .. / ¢D
I> IIYyCK U
U = XXX . XX B<:D
I> HAIIPAB-HUE
/o o / <:D
I> HAIIPAB-HUE
/.. . . / <:D
I> [IAPAMETP
/.. .. . /

MP741 pegakums 6.11

OAO «benanektpomoHTaxkHanagkay, MuHck

Beuay TOro, 4to ctyneHu TokosbIx 3awmr |, 12, 10, In
NOEHTUYHBLI MexXay cobon, pacCMOTPUM HaCTPOWKY CTy-
NMeHn OT MOBbILLEHUA ToKa |>.

Bbibop pexuma 3awmThbl

«BbIBEAEHA» — 3awwmTa BbiBegeHa n3 paboThl;
«BBEOEHA» — 3awuTa BBegeHa B paboTy C KOHTPONK-
poBaHWeM ycTaBku Mo BpeMeHn. OTKNoYeHNe BbIKIHo-
yaTens U AeNCTBUS Ha CUrHaNM3aunio He NPOUCXOANT;
«CUTHAJT3AUMNA» — kak npu «BBEEHA», HO ¢ aen-
CTBMEM B CXEMY CUrHanmsauum v 3anmncbio B XXypHan
aBapui,

«OTKITKOYEHUE» — kak npn « CUTHATTM3AUWA» nntoc
JEeNCTBME Ha OTKNIOYEHME BbIKNOYaTENS;

Beog OGnokupytollero curHana.
Cnucok curHanoB B NpusioxeHun 3.

Myck No HanpsXXeHwuto.
3HadveHne napametpa: «kECTb», «HET».

YcTaBka no HanpshkeHuto. ATOT Kaap NosiBNAeTcs, ecnu
nyck no HanpsbkeHuto «kECTby.
3HauyeHne napameTpa: 0-256 B.

Bbibop HanpaBneHHOCTU OENCTBUA 3aLLMThI.
3HayeHune napameTpa: «HET», «OT WH»,
«K LUWHAM».

Bbib6op pexunma paboTbl 3anTbl NpY HEOOCTOBEPHOM
onpegeneHnn HanpasneHusi. 3TOT Kaap NosiBNsAeTcs
npu Bblbope HanpasneHHoro aencrems 3awmnTtbl («OT
WKWH» nnn «K WHAM»)

3HauveHne napametpa: «HEHATMPAB-A»,
«BJTOKMPOBKA».

Jlornka paboTbl 1 BLIGOP KOHTPONMPYEMOrO TOKa:
ana l: «OQHA ®A3A», «BCE ®AS3bly;

ans 12: «TOKy», «kMOLWHOCTby;

ans 10: «TOKy», «kMOWWHOCTby;

ans In: «TOKy», «kMOLWHOCTb».
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&

&

I>  YCTABKA 12>  YCTABKA YcTaBka cpabaTtbiBaHMS NO TOKY UK
I = XX.XX Inu P = XX .XX Pu MOLLHOCT.
¢D <:D 3HayveHune napameTtpa: 0-40 IH,
0,1-40 PH.
Tonbko ona cTyneHen sawmtbl I> — [>>>>, Bug
> yclfABKA / BpemsToKkoBOW xapaktepuctuku: "SABUCUMAA,
“““““ ¢D "HE3ABNCUMAA"
: : : : 3apaHue koadppuumenTa K (13 cdop-
I> VCTABKA > VCTABKA Myrbl 4N 3aBUCUMON XapakTepucTu-
= XXXX T= XXXXXXOMC KW) UNn ycTaeka Nno BpeMeHu Aen-
¢D ¢D CTBUS 3aLLUMNTHI.
!BHUMAHME, npu nepexoje Kk 3aBUCUMOM
XapaKTepUCTHKE 00513aTeJIbHO IPOU3BEIUTE
<:> penakTupoBanue eé kodppuunenTon!
> / YCKOP/EHME YckopeHue TokoBown 3awmTbl: "BBEOEHO",
“““““ ¢D "BbIBEAEHO"
I>  YCTABKA Beopg yctasku Ha yckopeHue: 0...50 MuHyT
T = XXXXXXXO0mc ¢D
PesepBupoBaHue oTkasa BbiKNYaTens:
> y yEOB y "BBE/IEHO", "BbIBEJEHO".
: : ABTOMaTMYECKOE NMOBTOPHOE BKITHOYEHME NOCIE
I> AIIB cpabaTtbiBaHus 3awmnThbl: "BBEAEHO",
/.. .. . / ¢D "BbIBEAEHO".
: : ABTOMaTUYECKNI BBOA pe3epBa nocne cpaba-
I> ABP TbiBaHMA 3awmThl: "BBEOEHO", "BbIBEEHO".
/.. .. . / ¢D
<:> Myck ocumunnorpaca:
"BbIBEAEHO";
I> OCLWUJIOTPA® "MYCK MO NO" (nyck no cpabaTtbiBaHUO n3me-
/ / PUTENBHOrO OpraHa);
¢D "MYCK MO SAWNTE" (nyck no cpabaTbiBaHUIO

MP741 pegakums 6.11
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CTYMEHW 3aLnThl).
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7.8.5.3.2 KoHtburypupoBaHue 3awmTbl Ir

Ir PEXMM BriGop pexuma 3awuThbl (To e, YTo 1 Ang 3awmT |, 12,
[ / D 10, In)
Ir BJIIOKMPOBKA BBO,EI, 6J'IOKVIpleLL|,eFO CUrHana.
/. / Cnncok curHanoB B NPUINOXeHu 3.
I IYCK U [Myck No HanpsXXeHwuto.
T y , 3HayeHvie napameTpa; «ECTb», «<HET».
YcTaBka No HanpsikeHuto. ATOT kagp NoSIBNSETCH, eCnu
Ir IIYCK Uo> nyck no HanpsbxkeHuo «kECTb».
U = XXX.XX B D 3HayeHune napameTpa: 0-256 B.
: : YcTtaBka cpabaTbiBaHMs NO TOKY UM MOLLHOCTW.
Ir YCTABKA 3HaveHune napameTtpa: 0-40 In.
I = XX.XX In D
YcTaBka no BpemeHu genctemsa sawmtbl: 0...50 MuH.
Ir YCTABKA
T= XXXXXX0Mc D
Ir YCKOPEHME YckopeHue TokoBon 3awmThl: "BBEOEHO",
/.. .. .. / "BbIBEOQEHO".

Ir YCTABKA

T = XXXXXXXOMC<:D BBopg yctaBku Ha yckopeHue: 0...50 MUHYT.

ir YPOB Pe3epBupoBaHue oTka3a Bbiknoyatens: "BBEJEHO",
/ ......... / & "BbIBEﬂEHO".

Ir AllB ABTOMaTM4Yeckoe NoBTOPHOE BKIOYEHME Nocne cpa-
[o o . / <:D 6aTbiBaHMs 3aWwmTbl: "BBEJEHO", "BbIBEAEHO".

Ir ABP
/o / ABTOMaTMYECKM BBOA pe3epBa rnocrne cpabartbiBaHUs

¢D 3awmThl: "BBEOEHO", "BbIBEAEHO".
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&

Ir OCHMIIOT'PA®

&

Myck ocumnnorpada:

"BbIBEOEHO";

"TMYCK MO NO" (nyck no cpabaTbiBaHWIO N3MEPUTENb-
HOro opraHa);

"TMYCK MO SALWLNTE" (nyck no cpabaTbiBaHUIO CTYNEHN
3awuTsl).

7.8.5.3.3 KoHdurypupoBaHue 3awutsbl 12/11

I2/11

I2/I1 YCTABKA
I2I1 = XX.XX %

¢

I2/I1 YCTABKA
T= XXXXXX0mMmc

¢

I2/I1 YPOB

I2/11 AIIB

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

G- GG

G- G —&

Bbibop pexnma 3awmTbl (TO XKe, 4To 1 Ans 3awmr |, 12,
[0, In, cm. n. 7.8.5.3.1)

Beog OGnokupytowlero curHana.
Cnuncok curHanoB B NpuioxeHun 3.

YcTaBka cpabaTbiBaHuS.
3Ha4veHne napameTpa: 0-100 %.

YcTaBka no BpemeHnu genctena 3awmtbl: 0...50 MUH.

PesepBupoBaHue oTkasa Bblkntovatens: "BBEAEHO",
"BbIBEOEHO".

ABTOMaTMYECKOE NOBTOPHOE BKIOYEHMNE NOCHE cpa-
OartbiBaHus 3awmTel: "BBEAEHO", "BbIBEAEHO".

ABTOMaTUYECKUN BBO/ pe3epBa nocre cpabaTbiBaHUS
3awmThl: "BBEAEHO", "BBIBEOEHO".

Myck ocumunnorpada:

"BbIBEOEHO";

"MYCK MO NO" (nyck no cpabaTbiBaHMIO N3Mepu-
TenbHOro opraHa);

"MYCK MO SAWLNTE" (nyck no cpabaTbiBaHUIO CTyne-
HW 3aLLUMThI).
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SAIUTH
HAIIPSIXEHUA

Uo>>

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

i e e e e e A ha &

7.8.5.4 MoameHio «3AWLNTbI HAMNPAXEHNA»

Bxoa B nogmeHto

KoHgurypmpoBaHue CTyneHn oT NoBbILWEHNSA Hanpsxe-
HUa U>.

KoHgurypmpoBaHue CTyneHn oT NoBbILWEHNSA Hanpsxe-
Hua U>>,

KoHgurypmpoBaHue CTyneHn oT NOHWXEHNSA Hanpsxe-
HUa U<.

KoHgurypmpoBaHue CTyneHn oT NOHWXEHNSA Hanpsxe-
HUa U<<,

KoHgurypnpoBaHue CTyneHn oT NOBbILWEHNSA HanpsiKe-
Hus obpaTHom nocnegoBaTenbHocTn U2>.

KoHgurypmpoBaHue CTyneHn oT NOBbLILEHUSA HanpsiKe-
Hus obpaTHoM nocnegoBaTenbHoCcTN U2>>,

KoHgurypmpoBaHue CTyneHn oT NOBbLILEHNSA HanpsiKe-
HUS HyneBow nocregosaTtensHocTn U0>.

KoHgurypmpoBaHue CTyneHn oT NOBbLILEHNSA HanpsiKe-
HUS HyneBow nocregosaTenbHocTn U0>>,
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7.8.5.4.1 KoHcurypupoBaHue sawut U>, U>>, U<, U<<, U2>, U2>>, Uo>, Uo>>

U > PEXVM
/.. .. .. / ¢D
U > BJIOKMPOBKA
/... .. .. / D
U > [IAPAMETP
/... .. .. / D
U > YCTABKA CP
Ucp = XXX .XX B D
U > YCTABKA CP
Tco = XXXXXXO0Mmc D
U > BOBBPAT
/.. .. .. / D
U > AIIB B3
/.. .. .. / D
U > YCTABKA B3
UBs = XXX.XX B

MP741 pegakums 6.11

¢
G

OAO «benanektpomoHTaxkHanagkay, MuHck

Beugy Toro, 4to ctyneHn 3awmt U, U2, Uo
NOEHTUYHBLI MexXay cobon, pacCMOTPUM HaCTPOWKY CTy-
NeHN OT NOBbILWEHNA HanpsXxeHns U>.

Bbibop pexuma 3awmThbl

«BbIBEAEHA» — 3awwmTa BbiBegeHa 13 paboThl;
«BBEOEHA» — 3awuTa BBegeHa B paboTy C KOHTPONK-
poBaHWeM ycTaBku Mo BpeMeHn. OTKNYEeHNE BbIKMH0-
yaTens U AeNCTBUS Ha CUrHaNM3aunio He NPOUCXOANT;
«CUTHAJT3AUMNA» — kak npu «BBEEHA», HO ¢ aen-
CTBMEM B CXEMY CUrHanmsauum v 3anmncbio B XXypHan
aBapui,

«OTKITKOYEHUE» — kak npn « CUTHATTM3AUWA» nntoc
JEeNCTBME Ha OTKNIOYEHME BbIKNOYaTENS;

Beog ©Gnokupytowlero curHana.
Cnucok curHanoB B NpusioxeHun 3.

JTornka paboTbl 1 BbIGOP KOHTPONMPYEMOrO Hanpsixe-
HUs. 3HavyeHre NapameTpa:

Ansa 3awmT no nonHomy HanpshkeHuto U:«OQHA
®A3A», «BCE ®A3bl», «OJHO IMHEMHOE», «BCE
NMNHEMHBIE», «Uny;

ansa cryneHen U2: «U2y»;

ansa crynenen Uo: «UO» (pacyeTHoe), «Un» (M3mepen-
Hoe).

YcTtaBka cpabaTbiBaHus.
3HauyeHne napameTpa: 0-256 B.

YcTaBka No BpeMEHN AENCTBUSA 3aLlmThl Ha cpabaTbl-
BaHue: 0-50 MuH.

Bosspat no ycraske: "OA", "HET".

ABTOMaTMYECKOE NOBTOPHOE BKITHOYEHNE MO BO3BpaTYy:
«0A», «HET». BHUMAHWE! AllB no eosspamy 803-
MOXXHO MOJIbKO ripu paspeweHHoM AlB (cMm. Huxe).

YcTaBka Ha Bo3Bpar.
3Ha4veHne napameTpa: 0-256 B.
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U > YCTABKA B3

Tes = XXXXXX0mMmc D

U < BJIOK nmo U<5B

U > CBPOC CTVYII

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

YcTaBka no BpeMmeHu Ha Bo3paT: 0-50 MuH.

PesepBupoBaHue oTkasa Bbikntovatens: "BBEAEHO",
"BbIBEAEHO".

PaspelueHne Ha aBTomMaTnyeckoe NOBTOPHOE BKItOYe-
Hue nocne cpabaTbiBaHna 3awmnTsl: "BBEOEHO",
"BbIBEAEHO". BHUMAHWE! lNpu pa3speweHHom AlB
u 3HaveHuu napamempa AlB B3 "BBE[JEHO" dons
cmyneHu 6ydem geedeHo mosibko AlB o eosspamy.
lpu paspewéHHom AlB u 3HavyeHuu napamempa AlB
B3 "BbIBELJEHQ" dns1 cmyneHu 6ydem egedeHO
morsbko «0bbi4Hoe» AlB, HacmpaugsaeMoe 8 MEHH
ABTOMATUKA.

ABTOMaTMYECKMI BBOA pe3epBa nocre cpabartbiBaHUs
sawuTel: "BBEOEHO", "BbIBEAEHO".

Myck ocumnnorpada:

"BbIBEEHO";

"TTYCK MO NO" (nyck no cpabaTbiBaHWO N3MEPUTENb-
HOro opraHa);

"TTYCK MO SALWNTE" (nyck no cpabaTbiBaHUIO CTYNEHN
3aWmThl).

BBopg 6noknposku ctyneHen 3awmtbl U<; U<< npu
CHWXEHUN HaNpshXeHNsa 0O ypOBHSA MeHee 5 B:
"BBEOEHO",

"BbIBEOEHO".

BHUMAHMWE! [laHHas onuyusi 603MOXKHa MOJIbKO
onsi cmyneHel 3awum U<, U<<,

PaspewunTb cbpoc cTyneHu ¢ BO3BpaTOM MO onepaum-
SIM C BblkntovaTenem (OT Kn4a, OT BHELLHEro, OT KHO-
nok, ot COTY) go nosieneHns dgaktopa Bo3Bpara:
«OA», «<HET» (c Bepcuu MO 1.14).
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7.8.5.5 MNoameHio «3AWLNTBI YHACTOTbI»

SAINUTH Bxoa B nogmeHto
YACTOTEH D
F > PEXVM KoHdurypmpoBaHue cTyneHu oT NoBbILIEHUS YacTOTbl
/. / F>.
F >> PEXVM KoHdurypmpoBaHue cTyneHn oT NoBbILIEHNS YacTOTbl
/. . . / D F>>.
F < PEXVM KoHdurypmpoBaHue cTyneHun oT NOHUKEHWUSI YacTOTbl
/.. .. . / D F<.
F << PEXVM KoHdurypupoBaHue CTyneHn oT NOHUKEHMWS YacTOThI
/.. .. .. / D F<<.
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7.8.5.5.1 KoHthurypupoBaHue 3awmTt No yacrtorte

F > PEXMM
/.. .. .. / D
F > BJIOKMPOBKA
/... .. .. / D
F > YCTABKA CP
Fco = XX.XX T'n D
F > YCTABKA CP
Tco = XXXXXXO0Mmc D
F > BO3BBPAT
[ .. .. / D
F > AIIB B3
[ .. .. / D
F > YCTABKA B3
FBs = XX . XX T'u D
F > YCTABKA B3
T = XXXXXXO0Mc

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

G

Beuagy Toro, 4Tto CTyneHu 3awmT no Yactorte
NOEHTUYHBLI MexXay cobon, pacCMOTPUM HaCTPOWKY CTy-
NeHN OT NOBbILWEHNA YacToTbl F>.

Bbibop pexuma 3awmThbl

«BbIBEAEHA» — 3awwmTa BbiBegeHa 13 paboThl;
«BBEOEHA» — 3awuTa BBegeHa B paboTy C KOHTPONK-
poBaHWeM ycTaBku Mo BpeMeHn. OTKYeHNe BbIKIHo-
yaTens U AeNCTBUS Ha CUrHaNM3aunio He NPOUCXOANT;
«CUTHAJT3AUMNA» — kak npu «BBEEHA», HO ¢ aen-
CTBMEM B CXEMY CUrHanmsauum v 3anmncbio B XXypHan
aBapui,

«OTKITKOYEHUE» — kak npn « CUTHATTM3AUWA» nntoc
JEeNCTBME Ha OTKNIOYEHME BbIKNOYaTENS;

Beog OGnokupytollero curHana.
Cnucok curHanoB B NpusioxeHun 3.

YcTaBka cpabaTbiBaHuS.
3Ha4veHne napameTpa: 40-60 'y,

YcTaBka No BpEMEHU AENCTBUSA 3aLmnThbl HA cpabaThbl-
BaHue: 0-50 muH.

BoaspaT no yctaske: "OA", "HET".

ABTOMaTU4YECKOE MOBTOPHOE BKIOYEHUE MO BO3BpaTy:
«0A», «HET». BHUMAHWE! Al1B no eosspamy 603-
MOX>HO MOJIbKO npu paspeweHHoM AlB (cm. Huxe).

YcTaBka Ha BO3Bpar.
3HaveHne napameTpa: 40-60 My,

YcTaBka no BpemeHu Ha Bo3BpaT: 0-50 MuH.
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F >

CEPOC CTVII

MP741 pegakums 6.11

OAO «benanektpomoHTaxkHanagkay, MuHck

PesepBupoBaHue oTkasa Bbikntovatens: "BBEAEHO",
"BbIBEAEHO".

PaspelueHne Ha aBToMaTnyeckoe NOBTOPHOE BKIOYe-
Hue nocne cpabaTbiBaHna 3awmnTsl: "BBEAEHO",
"BbIBEAEHO". BHUMAHWE! lNpu pa3speweHHom AlB
u 3Ha4YeHuu napamempa AlB B3 "BBEJJEHO" dns
cmyneHu 6ydem sgedeHo mosibko AlB o eosspamy.
[lpu paspewéHHom AlIB u 3HavyeHuu napamempa AllB
B3 "BbIBEAEHQO" dnsi cmyneHu 6ydem egedeHO morib-
Ko «0bbiyHoe» AlB, Hacmpaugaemoe 8 MEHIO
ABTOMATUKA.

ABTOMaTMYECKMI BBOA pe3epBa nocre cpabartbiBaHUs
sawuTel: "BBEOEHO", "BbIBEOEHO".

Myck ocumnnorpada:

"BbIBEOEHO";

"TTYCK MO NO" (nyck no cpabaTbiBaHWNO NU3MEPUTESb-
HOro opraHa);

"TTYCK MO SALWLNTE" (nyck no cpabaTbiBaHUIO CTYNEHN
3aWmThl).

Pas3pewnTtb cOpoC CTyneHn ¢ BO3BpaATOM MO onepaumsim
C BbIKNtovaTenem (OT Knko4va, OT BHELUHEro, OT KHOMOK,
ot CATY) oo nosiBneHus gakrtopa Bo3eparta: «dAy,

¢D «HET» (c Bepcuu MO 1.14).
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7.8.6 NMNoameHio «NMAPAMETPblI ABTOMATUKW»

[NIAPAMETPHI
ABTOMATHUKA

JI3um

ABP

G @ [

SAIUTH
BHEIHUE

TG &%

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

Bxoa B nogmeHio

KoHurypmnposaHme aBToMaTU4eCKOro NOBTOPHOIO
BKIIOYEHUS.

KoHurypmnpoBaHue form4eckomn 3awmnTbl LLUKH.

KoHurypnpoBaHme aBToMaTUYECKOro BKITHOYEHNS pe-
3epsa.

KoHurypnpoBaHne BHELLHUX 3aLUMT.
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7.8.6.1 Hactpownka n npocmoTp napameTtpos AlB

AlIB BXOQH BJIOK .

AlIB BPEMA BIJIOK.
T6= XXXXXXX0mMc D

&

AIIB T'OTOBHOCTH
Tr= XXXXXXX0Mc

AIIB 1KPAT

Tl= XXXXXXX0Mmc D
AIIB 2KPAT

T2= XXXXXXX0Mc

o I

AlIB CAMOOTKII.

JI3II YCTABKA

Icp= XX.XX In D

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

ABTOMaTM4yeckoe NOBTOPHOE BKIOYEHME.
3HaveHna napametpa: «<HET», «1 KPAT», «2 KPATAY,
«3 KPATA», «4 KPATA».

Brnioknposka AlB oT BHelLHero curHana.
Cn1cok curHanos B NpuUNoXxeHun 3.

Bpemsa 6nokupoBkn AlNB nocne BKNHOYEHUS BbIKOYa-
Teng.

Bpewms rotoBHocTn AlB K Ha4anbHOMY MycKy nocre
ycnewHoro cpabaTbiBaHNA.

Bpemsa 6ectokoBon naysbl 1-ro kpata AllB.

Bpemsa 6ectokoBou naysbl 2-ro kpaTta AlB (aHanornyHo
3KPAT, 4KPAT — pansa 6ectokoBon naysbl 3-ro n 4ro
kpata AlB).

AlB no camonpoun3BosibHOMY OTKITHOYEHMIO BbIKITHOYa-
Tensa: «kECTby», «HET».

Jlornyeckas 3awmra LWNH:
— «BBEOEHO», «BbIBEAEHO» — oo Bepcumn 1.14;
— «BbIBEOEHO», « CXEMA 1» (c6poc J13LU no cur-
Hany «YPOB»), «CXEMA 2» (c6poc JI3LU no komaHae
«OTKIIOMEeHWe (aBapumnHoe)») —c Bepcun 1.14.

YcTaBka no TOKY fIOrM4eCckon 3alumThbl LUNH.
3HauveHne napameTpa: 0-40 IH.
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7.8.6.3 Hactpowka n npocmoTp napametpoB ABP

Myck ABP oT BHeLlHero curHana (curHana ncyesHoBe-
HUA NuTaHus). 3HadveHue napameTpa: «SAMNPELWEHO»,

: : ¢D «PA3PELUEHO».

Myck ABP no oTkrnoYeHuto BeikntoyaTena. 3HayeHne
napameTpa: «3AlMNPELWEHO», «PASPELUEHO».

ABP or CHUI'HAJIA

& J

Myck ABP no camonpoun3BosibHOMY OTKITHOYEHUIO Bbl-
kntovatens. 3HayeHne napameTpa: «SAMNPELLEHO»,

<:D «PASPELLUEHO».
: : Myck ABP no cpabaTbiBaHMO 3aWmnTbl C paspeLlEHHbIM
ABP no 3AIUTE ABP. 3HaueHune napameTpa: «SAMPELEHOY,
[ / <}:D «PA3PELLEHO».
ABP CTAPT HasHauyeHne Bxoga BHeLWHero curHana nycka ABP (cur-
/.. .. . / Hana ncyesHoBeHusa nutaHus). CnMcok curHanos B Npu-
<:> ¢D noxeHuu 3.

ARP BJIIOKUPOBKA HasHayeHune BXO4a BHeLWHEero curHana 6J'|OK|/IPOBKV|

ABP oT CHUT'HAJIA

Tcp= XXXXXXXO0Mmc D
ABP BOSBBPAT

/... .. .. / D
ABP YCTABKA
Tea= XXXXX0mMc

&

G

ABP OTKJIOYEHNE
Tor= XXXXX0mMmc

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

&

ABP. Cnncok curHanoB B NpunoxeHum 3.

Ha3HauyeHne Bxoga BHeLWHero curHana copoca 65oku-
poBku ABP, cbpoca ABP B HayanbHoe coctosHue. Cnu-
COK CUrHarnoB B NpuUnoxeHum 3.

HasHaueHne Bxoda BHELLHEro curHana paspeLuaroLwero
nyck ABP.
Cnncok curHanos B NpUNoXeHnn 3.

YctaBka no BpemeHu cpabatbiBaHna ABP: 0... 50 mu-
HYT.

HasHauyeHne Bxoga BHELLHEro CUrHana Bo3Bpara cxe-
Mbl ABP. Cnncok curHanoB B NpunoxexHun 3.

YcrtaBka no BpemeHu sosspaTta ABP: 0... 50 MuHyT.

YcTaBka no BpemeHu oTKIoYeHus pesepsa (Hanpumep,

OTKNtoYeHne pe3epBHOro nutanus): 0... 50 MUHyT.
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C6poc 6nokuposku ABP, Bo3BpaTt cxembl ABP B
ABP CEPOC BEHIKJI-5 HayarnbHbIV War no BKIYEHUI/OTKNHYEHUIO BbIKIHO4Ya-
/... / D Tens. 3HadyeHve napameTpa: «3AMPELLEHO»,

«PA3PELLUEHO».

BaxkHo! Hanuuue cueHana eosgpama ABP rnocrie noda4yu KomaHObI Ha OMKJ/ItoYeHUe pe-
3epB8HO20 nNuUMaHus (Mocre ucmevyeHusi 8peMeHU UMIybCa BKITYEHUS/OMKITIOYEHUS — MEHK0
«BbIKITOYATE]Tb») sienisemcs rpu3sHakoM HeycrewHoz20 eosspama cxembl ABP. pu amom
rpoucxodum omkriroHeHUe cobcmeeHHO20 8biKtoYamers u 6riokupoeka cxembl ABP.

BaxkHo! BHewHul cueHan brioKupoeKku unu HeycrnewHasi paboma egoda usnu eo3gpama
ABP npusodsim k ¢ukcayuu brokuposku cxembl ABP. Npu asmom e «KYPHAJIE CUCTEMbI»
opmupyemcsi 3anucb O rpudyuHe u cpabambsieaem cuzHan «BbJ/IOKMPOBKA ABP». Cépoc
6riokuposku ABP u 8038pam cxembl 8 HOpMarsibHbIU PexXuM rpoucxodum rymem rnodadyu Ko-
MaHObI Ha yrpaesieHuUe 8biKfr4Yamenem (npu 3adaHHOM paspeweHuU 8 KoHguaypauuu ABP)
unu o eHewHemy cuzHary « CBPOC».

BaxHo! B cocmae cuzHana «CPABATBIBAHUWE» ABP OorxeH exodumb cuz2Han om-
KITIHOYEHHO20 MOMIOXEHUS 8blKIoYamesis 88o0a pe3ep8Ho20 rnumaHusi (Harnpumep, CeKUUOHHO20
8bIKnoYamernsi). B cocmae cuzHana eosgpama ABP OormkeH exo0ume cuaHars 6K/IHYEHHO20
MOJIOXEHUS 8blKIoYamesisi egolda pe3epe8Ho20 numaHusi (Harnpumep, CeKUUOHHO20 B8bIKYa-
merns). [JaHHble cuaHarbl Mo2ym cobupambCsi Kak Ha 8HeUWHel KOHMaKkmHoU floeuke, mak U Ha
8XO0OHOM /102UHECKOM cuzHarse rno «My.
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7.8.6.4 MoameHio «3AWLNTbI BHELUHNE»

B ycTponictBe umMeeTcsas BO3MOXHOCTb paboTbl C BHELHMMW 3aimMtamu. Bcero ectb
BO3MOXHOCTb NOAKMKOYNTE A0 BOCbMU BHewHux 3awmt B3-1, B3-2,.... B3-8. Jloruka paboThbl
C BHELUHEN 3alnTOn 3anyckaeTcs nNpu NosIBIeHUU CUrHana Ha 3aaHHOM OUCKPETHOM BXoAe.
Mpn cpabaTbiBaHUN BHELLHUX 3aWMUT PUKCUPYIOTCS BCE NapamMeTpbl aBapuMHOro cobbiTus, Kak
npw cpabaTbiBaHUN COOCTBEHHbIX 3aLLUT.

[MporpaMmmunpoBaHne BCeX BHELHUX 3alMT OAMHAKOBO, MO3TOMY Jariee pacCMOTPEHbI
HaCTPOMKM MO BHeLHen 3awmnTe Ne1:

BAIATE Bxopn B nogmeHto
BHEIIHUE
Bbibop pexuma 3awmThbl
“‘BbIBEQEHA” — 3awuTa BbiBEAEHA 13 paboThl;
“CPABATbIBAHNE” — 3awmTa BBeaeHa B paboTy Ha
Bs_l/ /PEm cpabartbiBaHue. OTKMOYEHNE BbIKOYaTENA U AENCTBUSA

B3-1 VYCTABKA CP

T= XXXXXXX0Mmc D

Ha CUrHanNU3aumo He NPOUCXOOMT;

“CUIMHATTM3SAUNA” — kak npn “CPABATBIBAHUNE”, HO
C OENCTBMEM B CXEMY CUrHanu3aumm n 3anmncbio B Xyp-
Han aBapwvn;

“‘OTKITKOYEHWE” — kak npn “CUTHAITM3ALUUVA ” nntoc
JEeNCTBME Ha OTKNIOYEHME BbIKNOYaTENS;

Beog OGnokupytowlero curHana.
Cnncok curHanoB B NPUIOXeHun 3.

Homep Bxoga cpabaTbiBaHUA BHELLHEN 3aLLUTbI
Cnucok curHanoB B NpuiioxeHun 3.

YcTaBka no BpemeHu cpabaTbiBaHNA BHELLHEN 3aLLNTDI:

0-50 MUHYT.

Bosspart no ycraske: «A», «<HET».

ABTOMaTUyeckoe NOBTOPHOE BKIllO4YEHME MO BO3BpaTy.

B3-1 , A/HB B3 «[A», «<HET». BHUMAHME! ATB no eo3spamy 603-
--------- ¢D MOXHO MOJIbKO rpu paspeweHHom AlB (cm. Huxe).
B3-1 BXOI B3 Homep Bxoga Bo3BpaTta BHelHen 3awwmTbl. CIMCcoK cur-
/.. .. . / HanoB B NPUIIOXeHuu 3.

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck
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B3-1 VYCTABKA B3

T= XXXXXXX0mMmc D

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

YcTaBka no BpeMeHU Ha BO3BpaT BHELLHEN 3aluThbl:
0-50 MUHYT.

PesepBupoBaHune oTkasa Bblk/oyaTens no cpabaTbiBa-
Huto 3awmTel: "BBEAEHO", "BbIBEAEHO".

PaspelueHne Ha aBTomaTnyeckoe NOBTOPHOE BKIOYe-
Hue nocne cpabartbiBaHus 3awmTsl: "BBEAEHO",
"BbIBEAEHO". BHUMAHWE! lNpu pa3speweHHom AlB
u 3Ha4YeHuu napamempa AlB B3 "BBEJJEHO" dns
cmyneHu 6ydem sgedeHo mosibko AlB o eosspamy.
lpu paspewéHHom AlIB u 3HavyeHuu napamempa AllB
B3 "BbIBEAEHQO" dnsi cmyneHu 6ydem egedeHO morib-
Ko «0bbiyHoe» AlB, Hacmpaugaemoe 8 MEHIO
ABTOMATUKA.

ABTOMaTMYECKOE BKIMOYEHME pe3epBa BKIOYEHNE MNO-
cne cpabaTtbiBaHus 3awmThl: "BBEOEHO",
"BbIBEOEHO".

Myck ocuunnorpada no cpabaTbiBaHUIO CTYNEHN 3aLm-
Tbl: "BBEOEHO", "BbIBEQEHO".

PaspelumnTb cOpoC CTyneHn ¢ BO3BpaTOM Mo onepauusam
C BblKnto4aTenem (OT Kr4a, OT BHELUHEro, OT KHOMOK,
ot CATY) oo nosieneHus dakrtopa Bo3sparta: «dAvy,
«HET» (c Bepcun MO 1.14).
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7.8.7 NopmeHto «CUTHAI1 HEUCINTPABHOCTb»

Pene «HEMCITPABHOCTb» - aT0 eCTko HasHayeHHoe pene. CnyXuT aAnsg KOHTposs
COCTOSAHUSI YCTPOMUCTBA.

&

CUT'HAJ
HEMCIIPABHOCTb Bxoa B noameio.
VIMII . PEJIE HEWCIIP . YcTaHoBKa ANUTENbHOCTU UMMYyrbca pene
T= XXXXXXXOMC «HEWCIMNPABHOCTb».
: : Bbibop ycnosus cpabatbiBaHUSA MO HencnpasHOCTYH 1:
HEMCIIPABHOCTH «annapaTtHas HeucnpasHocTby: PASPELWEHO,
/.../ D SAMNPELLEHO.
Bbibop ycnosus cpabatbiBaHUSA NO HEUCNPaABHOCTU 2, -
HEUCIIPABHOCTB «oLwmbka cBoBOAHO-NPOrPaMMMPYEMON NTOTUKMY:
/... D PA3PELLUEHO, SAMNPELLEHO.
<:> Bbibop ycnosus cpabaTtbiBaHUsA NO HeUcnpaBHOCTH 3.
HEMCIOPABHOCTE «HeuncnpaBHOCTb NporpamMmmHoro obecneveHms» (owmb-
/. ./ Ka KOHTpOISibHOW cyMMmsbl ycTaBok): PASPELLEHO,
: : ¢D 3AMPELLEHO.
HEMCIIPABHOCTb Pe3eps.
/.../ D
<:> Bbibop ycnosus cpabatbiBaHMsA NO HEUMCNPABHOCTY 5.
«HewncnpasHoCTb BbikntoyaTens» (doopmmupyeTcsa npu
HEMCIPABHOCTDL NosiIBNEHNM BHYTPEHHUX curHanoB «OTkas BbIKMoyaTe-
/.../ na» unun «HeucnpaBHOCTb BbIKOYaTENAY, Unn «BHeww-
¢D HSS1 HEUCMPaBHOCTb BbIKNOYaTENSA», UK

«Hewucnp. ynpaB. Bbiknovatens», unun «Heucnp. uenen
BKIMIOYEHNSAY, Unn «Hencnp. uenen OTKNIOYEHNS»):
PASPELLEHO, 3AMPELLEHO.

HEJMCIIPABHOCTB Peseps.
/.../ <::D
<:> Bbibop ycnoBus cpabatbiBaHWsi NO HEUCNPABHOCTN 7.
«HewucnpasHOCTb HanpsxeHUa» (popmupyeTcs npm rno-
HEMCIIPABHOCTDL SIBNEHNN BHYTPEHHUX cUrHanoB «HanpspkeHne Ha Bcex
/.../ dazax meHblle 5 B» nnu « TH HencnpaBHOCTbY, Unn
<;D «THHIT HencnpasHocTb): PASPELLEHO,
<:> SAMNPELLEHO.
Bbibop ycnosus cpabatbiBaHWsi NO HEUCNPABHOCTH 8.
HEUCIIPABHOCTB «HewncnpaBHOCTb YacToThbl» (hopMUpyeTCs NPy NosiB-
/[.../ NeHNN BHYTPEHHMX CUrHanoB «HanpsipkeHue Ha Bcex

&

dazax Hmke 10 B» nnm «yactota BHe guanasoHay, unu
«TH HencnpaBHocTb»): PASPELWEHO, SAMNPELWEHO.
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7.8.8 NMNoameHio «BbIXOAHbLIE CUIHAIbI»

BEIXOJHEIE Bxoa B nogmeHto.

CUT'HAJIH

BEIX . JIOTUYECKUE KoHdourypmpoBaHue BbIXOLHbIX JTOTMYECKMUX CUrHarnoB.

CUTHAJIEI

PEJIE KoHgurypmnpoBaHue BbIXOLHbIX perse.

MHOVUKATOPEI KoHurypmnposaHme nporpaMmmmpyemMblX MHONKATOPOB.
MP741 pepakuns 6.11 110 www.bemn.by
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7.8.8.1 MoameHio «BbIX. NOIM'MYECKUNE CUTHATTbI»

YCTponcTBO MMeeT 8 BbIXOAHbLIX NOrMYecknx curHanoB. Kaxabii BbIXOLHOW JIOrMYeCKUim
CUrHan nporpamMmmMmpyeTcsl Kak CyMma BHYTPeHHUX curHanos no noruke «UJW». Cnncok curHa-
NOB B NPUNOXeHUn 3.

BBIX. JIOTMYECKUE

CHUT'HAJIBI D

BJIC 1 KoHdurypupoBaHme BbIXOAHOIO FIOMMYECcKOro curHana

<:D BJIC1.

Bxon B nogmeHto.

g
&

KoHurypnpoBaHme BbIXOOHOMO JlIOMMYECKOro curHana
BJIC 8 BIICS.

&

BJIC 8
OTKJI. BEKJI./.../

3 &
5

BIIC 8 MocnenoBaTenbHO NUCTasi, CIMCOK CUTHANOB MOXHO
B3 8 CPAE /.../ BblOpaThb COCTOSHNS: )
! | «HET» — [aHHbIf BHYTPEHHWIA CUTHAN HE UCOMNb3yeTCs:;
«[A» — faHHbIA BHYTPEHHUI CUrHAN NUCMONb3yeTcsl.

PaccmoTpym KOHGUrypMpoBaHWE BbIXOAHbLIX FOrMYecKnx
curHanos Ha npumepe BJIC 8.
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7.8.8.2 NoameHto «PEJIE»

PEJIE
PEJIE 1
PEJIE 13
PEJIE 13 TUI

v

&

PEJE 13  CUTHAI
[ oo oo/

¢

PEJIE 13 WMIYVJBEC
T= XXXXXXX0mc

<

&

Bxoa B nogmeHto.

KoHgurypmpoBaHue BbIxogHoro pene 1.

KoHurypmnposaHue BbixogHoro perne 13.

HaxaTtuem «Bsog» npoussoantcs Beibop Tuna pene:
«BITMHKEPY, «MOBTOPUTESIb».

Bbi6op BblaaBaeMoro BHyTpEHHEro curHana.
Cnuncok cMrHanoB B NpunoxeHun 3.*

YcTaHoBKa ANUTENBbHOCTN 3aMKHYTOIO COCTOSIHUSA pene
(Tonbko ansa pene ¢ Tunom NMNOBTOPUTEJIb): 0...50 MuH.

* CurHanel Bo3Bparta gns cryneHen U>, U>> U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>,
F<, F<< (Tuna «U> BosBpaT», «U> Bo3BpaTt <MIHB>» 1 T.4.) OpMUPYIOTCSA TOMNBKO, €CNK
no 3TUM CTYNeHsIM BBeAEeHa yCTaBka Ha BO3BpaT (CurHasnsl Bo3BpaTa npeacTaBnsatoT co-
601 NMNynNbCHblE CUrHanbl 4nUTenbLHOCTLIO 10 MC).
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7.8.8.3 MNoameHo «MHOWNKATOPbI»

VMHIVNKATOPEHI Bxoa B MeHl1o.

&

MHIVKATOP1 Bbi6op nHaukatopa (M1- 18).

o @

UHINKATOPS

&

Haxatnem «BBO[» nponssoautcs Bblbop Tmna nHan-
MHI[I;IKATOP? e katopa: «BJIMHKEP», «MTOBTOPUTEJIb».

Bbi6op BblgjaBaeMoro BHyTpEHHEro curHana.
/.. .. .. / D Cnncok curHanos B NpUIoXXeHun 3.*

YcTtaHoBKa cbpoca aAns nHavkaTtopa npu BXOXaeHUn B

VEIMKATOP1 CEPOC meHto «CBPOC MHOUKALNN»: «OA», «<HET».

CBPOC MHIO. /.../ <:D

MHIOMKATOP1 CEPOC YcTaHoBka copoca Ans uiaukatopa npu BXoXxaeHun B
XYPHAI AB. /.. ./ <:D «KYPHAIT ABAPUW»: « AA», «HET».

UHINKATOP1 CEPOC
XYPHAJN cuc. /.../ D

¢

YcTaHoBka cbpoca Ans uHanKaTopa npy BXOXOAEHUN B
«KYPHAIT CUCTEMbI»: «dA», «HET».

* CurHansl Bo3Bparta ans cryneHen U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>,
F<, F<< (Tmna «U> BoaBpaT», «U> Bo3spaTt <VIHB>» 1 T.4.) dopMUpyoTCa TONLKO, eCnu
no 3TUM CTyMNeHsIM BBeeHa yCTaBka Ha BO3BpaT (CurHanbl Bo3BpaTa NpeacTaBnsAT cobon
UMMYNbCHbIE CUrHanNbI 4ANTENbHOCTLIO 10 MC).
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7.8.9 NoameHio «NMAPAMETPbI CUCTEMbI»

B gaHHOM noaMeH0 MPOM3BOAMTCS YCTaHOBKA TEKYLUMX AaTbl U BPEMEHW, NapameTpoB
CBSI3U 1 NapaMeTpOoB yrpaBrieHus.

[NIAPAMET PEI
CUCTEMEI

&

OATA XX XX : XX

BPEMA XX : XX : XX D

g

[NIAPAMET PEI

CBFIBI/Ii} <:D

UBMEHEHUE

I[NIAPOJIA D

Bxoa B nogmeHto

YcTtaHoBKa AaTbl/BpeEMEHU

YcTaHOBKa napamMeTpoB CBA3N

N3meHeHne napons AocTyna K USMEHEHUIO YCTaBOK,
AaTbl/BpeMeHN 1 cbpocy KypHarnos.

7.8.9.1 NpocMoTp 1 ycTaHOBKa pearibHOro BpeMeHM

OATA XX :XX: XX
BPEMA XX :XX: XX

=

I[NIAPOJIb

/XXXX/ <:D

OATA

XX . XX . XX D

BPEMA
XX . XX . XX D

MP741 pegakums 6.11
OAO «benanektpomoHTaxkHanagkay, MuHck

lMpocmoTp Yacos.
Bxon B pexxum KoppeKkTUPOBKN YacoB

Beoa naponsi 4ns KOppekTUPOBKM YacoB.

YcTaHoBKa - yncna, mecsaua, roga.

YcTaHoBKa - 4achl, MWHYTbI, CEKYHbI.
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7.8.9.2 HacTpownka napameTpoB CBS3n

I[NIAPAMET PEI
CBs3HU

CETEBOM HOMEP

XXX

CKOPOCTBL 6/cexk

&

G- G- &

B3AIEPXKA
XX0 Mmc D
IIPOTOKOIJI
MP-CETBH

7.8.9.3 N'ameHeHne napons

G

USMEHEHUE
I[IAPOJIA

XXXX

BBEJUTE IAPOJIb

&

XXXX

HOBEM IAPOJIb

MP741 pegakums 6.11

OAO «benanektpomoHTaxkHanagkay, MuHck

E— &%

Bxoa B MeHIo koHGurypaumm cBasu.

HasHayeHne HoMmepa ycTpoucTea B CETW.

YcTaHoBKa ckopocT obmeHa but/cex.:
«1200», «2400», «4800», «9600»,

«19200», «38400», «57600», «115200».

YcTaHoBKa 3alep’>XKn oTBeTa Ha 3anpocC BepxHeEro

ypoBHS: «0» — «100» mc

YcTtaHoBka npoTtokona obmeHa MP-CETb

Bxoa B meHto.

BeeauTe cTapbi napone.

BBeguTte HOBbIM Naporb.
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7.8.10 MNMapameTpbl ocuunnorpaca

B ycTtponctBe npegycmoTpeHa BO3MOXHOCTb ocuunnorpagpupoBanms. Ocuunnorpadgu-
poBaHMe 3anyckaetcd B cfydae cpabaTtbiBaHMA 3awmTbl C  BBEOEHHOW  QOyHKUMEN
«OCUUNINNOINPA®y. Ocuunnorpad dukcmpyeT 8 aHanoroBbix U 16 BXOOHbIX OUCKPETHbLIX CUr-
Harnos.

1) MoodmeHro “Mapamempsni ocyunnozpagha» ¢ eepcusimu 1.15—-1.17 u 2.00; 2.01 10

[NAPAMETPEI Bxopa B nogmeHio
OCHUIIIOTPAGA <:Jj
AT . NEPVONA OnuTenbHOCTb ocumunnorpaMmbl. 3Ha4yeHnsi napamMeTpa B
XX XXXX MC COOTBETCTBUM C Tabnuuen 7.2.
<:D lMpumep (dnss MP741 ¢ eepcuu 2.00 10):
«13 4608» — TpMHaguaTb Nepe3anncbiBaeMbIX
ocumnnorpamMmm, 4nMTenbHOCTb 3anucu

: : kaxkgon: 4608 mc.

AT . TPENBAINCH OnuTtenbHoOCTb 3anucn Ao aBapum (tnpeasanucu Ha
) XXX % PUCYHKe 7.2), B NpoueHTax OT obLlen AnnuTenbHOCTH
<_D 3anucu. 3HavyeHune napameTtpa: ot 0 go 99 %.

3Ha4yeHus napameTpa «dukcaums»:

q}MKCAIM/ﬂ a) «[o nepBow aBapumn» (CM. pUCYHOK 7.20);
""""" CD 0) «lMo nocnegHen aBapum» (CM. PUCYHOK 7.2B).
Tabnuua 7.2
MP741 c Bepcu-
amm MO 1.15 - MP741 ¢ Bepcusamu MO 2.00; 2.01
1.17
Konun- |Onutenb-| Konmn- [Onutenb-| Konu- |Onutenb-| Konun- |Onutenb-| Konu- |Onutens-
YEeCTBO* | HOCTb* |4ecTBO* | HOCTb* | YeCTBO* | HOCTL* | YecTBO* | HOCTL* | YeCTBO* | HOCTb*
1** 5916 1 32256 9 6451 17 3584 25 2481
1 2958 2 21504 10 5864 18 3395 26 2389
2 1972 3 16128 11 5376 19 3225 27 2304
3 1479 4 12902 12 4962 20 3072 28 2224
4 1183 5 10752 13 4608 21 2932 29 2150
5 986 6 9216 14 4300 22 2804 30 2081
6 845 7 8064 15 4032 23 2688 31 2016
7 739 8 7168 16 3794 24 2580 32 1954

* HaumeHoeaHue apaghbi «Konuyecmso» cnedyem yumams «Konuyecmeo nepesanuchigaeMbix
ocuurnnozpammy, a epaghb! «numenbHocmb» — «numenbHoCMb KaxoouU ocuusiioespamMmel,
MC».

** OdHa Henepe3anuckbieaemas ocyuIozpamma
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4 3am.

lNyckn ocuunnorpada
) IJ \W,I

' '
| 1 1)
¢M:KCMpyeMbIM 0Tpé|e30|< BpeMEHM
i
|
1
1
1
:
1
1
1

»
»

t

s

<:| dukcaumsa no nepson aBapum

6)

»
»

tnPen3Anmcu t

PSP I A0 SN I R

.| [3anucu dukcauusa no nocnenHemn aBapumm

AA

W
v

>t
tnPep3AnVcu

v

A A

t3anucy | dukcnpyembin
OTPE30K BPEMEHM

PucyHok 7.2 — [NosicHeHNA K 3HavYeHnsaMm napameTtpa «Pukcaumnsa»

OcuunnorpaMmmy MOXHO cYUTaTb U NPOCMOTPETb C YCTPOMCTBA C MOMOLLBIO NporpamMmbl
KOH(UrypupoBaHus «YHUKOH». dann ocumniorpammMmbl MOXHO COXPaHATb B CTaH4ApPTHOM ¢hop-
mMaTe «comtrade» 1 B dpopmaTe NporpamMmmbl «YHUKOHY.

Buumanme: npu nepeszanucu ycmagok ocyunnozpammsl cmuparwomes !

2) ModmeHro “lNMapamempsbi ocyunnozpaga» 0o eepcuu 1.15 MO

[IAPAMETPH Bxon B nogmeHto
OCLIMIIJIOT'PA®A D

KOJI-BO OCLMII-M Bbibop pexuma paboTbl ocuunnorpadga.
XXXXXXXXXC/D MapameTp: «1», «1 Nnepe3anncbliB.», «2 Nepes3anuncbiB.»

MpenycMoTpeHo Tpu pexnma paboTbl ocuunnorpada:

- 1 ocumnnorpamma (obwaa anvHa 3anucu 2,5 ¢, 4nNMTenbHOCTbL 3annucu nocne asapumn
2,0 ¢ (2,403 c c Bepcumn 1.14 10) B cnyyae nycka no O n 0,1 ¢ B cny4ae nycka no sawmTte). B
OAHHOM peXxuMe OCuUnorpaMmma XECTKO 3arnoMUHAETCs U MOXET ObITb CTEPTA TOSbKO N3 MEHIO
YCTPOWCTBA;

- 1 nepesanuceiBaemas ocumnrnorpamma (obwasa anuHa 3anucn 1,25 ¢, AnNUTenbHOCTb
3anucu nocne asapun 0,75 ¢ (1,151 ¢ ¢ Bepcun 1.14 1NO) B cnyyae nycka no MO un 0,1 ¢ B cny-
Yae nycka no 3awuTe). B gaHHOM pexunme HoBas ocuunnorpamma bygeT ctupaTb npeablgy-
Lyto.

- 2 nepesanucbiBaemble ocumnnorpaMmmMel (06wasa AnnuHa 3annucmM 0gHON OCUMNIIorpaMmbl
0,83 c, anutensHocTb 3anucn nocre asapun 0,43 ¢ (0,724 ¢ ¢ Bepcumn 1.14 110) B cny4vae nycka
no MO un 0,1 ¢ B cnyyae nycka no 3awmte). B gaHHOM pexunme HoBas ocuunnorpamma éyget
CTMpaTb CaMyto PaHHIOH.

OcuunnorpaMmy MOXHO cuYMTaTb U NPOCMOTPETb C YCTPOMCTBA C MOMOLLbIO MporpamMmbl
KOH(UrypupoBaHus «YHUKOH». dann ocumniorpammMbl MOXHO COXpaHATb B cTaH4ApPTHOM bop-
maTte «comtrade» 1 B dpopmaTe nporpaMmmbl «YHUKOHY.

Buumanmue: npu nepezanucu ycmagox ocyuinozpammsl cmupaiwomcesn 1!

MutaHune cxembl namatn ocumnnorpada MP741 ocywecTBnsieTca OT HAaKONUTENbHbIX
KoHAeHcaTopoB. [pu oTcyTCcTBUM BHELWHero nutaHns MP741 koHaeHcaTopbl obecnevmBatoT Co-
XpaHeHne ocumnnsiorpaMm Ha Cpok He MeHee 24 Y. [pu paspsane KoHOeHcaTopoB AaHHbIE OC-
LuunnorpaMmm TePSIKOTCS, NPU 3TOM:
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1. Yctpowncteo MP741 Bepcumn 1.18 n Hnxe dopmmpyeT owmbky «HencnpaBHOCTb xpa-
HEeHWs AaHHbIX». « HencnpaBHOCTb XpaHEHNS AaHHbIX» FTOBOPUT O HEAOCTOBEPHOCTU AAHHbIX
BCTPOEHHOro ocumnriorpada v He SBnseTcs NPU3HaAKOM NOSIOMKN U HeLUTaTHON paboTbl
ycTpouncTtea. [1ns cbpoca gaHHoM owmbkmn Heobxoanmo nepesanyctuTtb ycTponctso MP741;

2. Yctponcteo MP741 Bepcun 1.19, 2.02, 2.03 1 BblLLE B XXypHane cuctemsl doopmmpyeT
3anucb «loTeps gaHHbIX ocumnnorpada», KoTopas He SBMSETCS NPU3HAKOM MOMIOMKN UIN He-
LuTaTHOM paboThl YCTPOMCTBA N He TpebyeT copoca.

7.8.11 NMNapameTpbl NOruKn

[IAPAMETPEH Bxoa B nogmeHto

JIOTUKN D

COCTOSIHUE JIOTMKM CoctosHue norvkn: «3anylieHar; «OctaHoBneHa;
BAMVIIEHA «OLU|/|6Ka»
IPOTPAMMH. KJNY 1 MporpammHbin krtod 1: «[da», «HeT»
«IIA»

[IPOTPAMMH. KJIOY 16 lMporpammHbIv Koy 16: «[a», «Het»

«IIA» D

7.9 KoHdwmrypaumsa ycTtpouctBa C MCMOsfib30BaHUEM JOKafiIbHOro WH-
Tepcenca

HacTtponku koHdurypaumin yctponctea MP741 MOXHO Tak e OCyLLECTBUTb NPU NOMOLLN
nporpaMmHoro obecneveHns «YHUKoH». PaspaboTky QyHKUMA C nomMoLibld cBOBGOAHO-
NporpaMmMupyemMon NOTMKN MOXHO OCYLLECTBMSATb TOSIbKO C NPUMEHEHWeM nporpamMmMbl «YHU-
KoH».

OcywectButb coegmHeHne yctponcTtea u MK MOXHO nocpeacTBOM NOAKMOYEHUS LLHYpa
coeanHuTenoHoro USB co ctopoHbl K 1 k Takomy ke pasbemy USB, pacnonoxeHHOMY Ha nn-
LleBOWM YacTu Kopnyca MUKponpoLeccopHoro pene. CKOpoCTb nepefadn AaHHbIX MO MHTepdency
USB: 38400 6uT/c (o Bepcumn 1.15 0O), 115200 6uT/c (c Bepcun 1.15 MO).

Ansa npasunbHon paboTsl MO «YHUKoH» ¢ ycTporctBoM MP741 Heo6xoauMO yCTaHOBUTb
O[MHAaKOBYIO CKOPOCTb 0OMeHa AaHHbIMWU B NporpaMMe U MUKPOMPOLIECCOPHOM perne (MOAMEH0
«MAPAMETPbI CUCTEMbI», HacTporika napameTpoB CBS3M).
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8 PYKOBOACTBO MO NPOTOKOIJY CBA3UN "MP-CETb"

8.1 OpraHusauuns nokanbLHOU ceTu

MP741 nmeeT BCTPOEHHbIE NporpaMMHO-annapaTHble cpeacTsa, No3BonAwoLmMe opraHu-
30BaTb Nepefavy AaHHbIX MexXay YPOBHEM 3alnTbl U BepXHUM ypoBHeM ACY TI1 unu cuctemon
aucneTtyepckoro teneynpasnenus (CATY).

ANCTaHUMOHHO, NPV NOMOLLN MHTepdenca cBA3N, MOryT BbITb MPOCMOTPEHBLI OnepaTuB-
Hbl€ 3HAYEeHUS KOHTPONMPYEMbIX HAMPSXKEHUI, XypHast aBapuUnHbIX COBbITUI, TEKYLLME YCTaBKu,
COCTOSIHME OUCKPETHbLIX BXOAOB U penenHbIX BbIxo4oB. BO3MOXHO Takke OUCTaHUMOHHOE name-
HEeHWe yCTaBOK, pecTapT 3alLnTbl, KOPPEKTUPOBKA BPEMEHN.

Onsa MP741 npegycmoTpeHa BO3MOXHOCTb CMHXPOHM3aUMM MO BPEMEHU LUMPOKOoBeLla-
TenbHbIMWU KOMaHaamu rno nHtepgency RS485 ¢ TouHocTbo £10 Mc.

Mpu opraHMsauum fokanbHOW MHAPOPMALMOHHOM CeTU MOACTaHUMKM BCe UMelLMecs B
KOHTYype 3alMTbl MOAKMNIOYATCA K KOHLEHTpaTopy (MU KOHTPONMPYEMOMY MYHKTY), KOTOPLIN
obecneynBaet obMeH No egMHOMY paguo Unn TenedOHHOMY KaHasny CBS3M C BEPXHUM YpOB-
HeM. B ycTponctBe mcnonb3yeTcss NPOTOKON CBA3M ¢ BepxHeM ypoBHeM "MP-CETb" (anHano-
rmyHbli  "Modbus"), paspaboTaHHbi cneumManuctamm «benanekTpoMoHTaxXHanagka» ans Muk-
ponpoueccopHbix pene. lNpotokon "MP-CETb" obecneynBaeT nonyaynnekcHy CBA3b MO
aByxnposogHon nuHun. WHTepdenc RS485 obecneumBaeT ranbBaHNYECKYH pasBsaA3KYy MeXay
3awmTamMmmn 1 no3eonsieT 06beaUHUTL B NOKanbHYy ceTb A0 32 YCTPOUCTB. MNpumepHas CTpyKTy-
pa opraHu3auumn ceTu rnokasaHa Ha pucyHke 8.1.

P/IC | Pc |es| KN |
| KOHUEHTpaTop |
A
| |
| | MP Neo1 ||
APM | |
| |
¢ | — MP Ne2 ||
| I
caTy | |
| __ »/MP Nen ||
| Konryp noacramuma Ne 1 L——|
[I§ = T ST TR S S T |
| |
| I
_Kowryp nopcrakuuuNen |
PucyHok 8.1 — CTpykTypa opraHusaumm cetu
P/C - pagnocTaHums
K - KOHTPOSIMPYEMBbIV MYHKT

APM - aBTOMaTu3MpoBaHHOE paboyee MeCcTo cneumanucTa
COTY - cuctema gucneTyepckoro teneynpasneHns
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Llenn nHtepdenca obecneunBaloT ranbBaHUYECKYIO pa3Bsa3Ky KaXgoro yctponctsa. oa-
KnoyeHre kabens nokasaHo Ha pUcyHke 8.2.

MP Ne1 MP Ne2 MP Nen

120 Om

—1

TEepMUHaNbHbLIN
3KDaH pPes3uncTop K
nocneaHen sawmre

BuTasn napa

}—Foo
k:

= 3eMnsa

PucyHok 8.2 — Cxema nogkntoyeHve kabens

8.2 KOMMyHUKaLMOHHBLIN NOPT

KOMMYHMKaLNOHHBIA MOPT YCTPOMUCTBA MOCTPOEH Ha OCHOBE rafilbBaHMYeCKN U305IMpo-
BaHHOro nHTepgenca RS485. Pexum nepegaym — nonygynnekc, T. €. 0bMeH JaHHbIMU Npon3-
BOAUTCHA NO OAHOW NNHUK CBSA3M, HO NPUEM U nepefada pasgeneHbl BO BPEMEHN.

CkopocTb 0OMeHa nporpamMmmupyeTcsi Nonb3oBaTenieM Ha aTane KoHPUrypupoBaHUsa cu-
cTembl 1 BblibupaeTca ns psaga: 1200, 2400, 4800, 9600, 19200, 38400, 57600,

115200 6wurt/c.
CtpykTypa 6anta coobuieHus:

| 1 cTapT 6UT | 8 6MT gaHHbIX (MN1. BUT BNepén) | 1cTon-6ut |

8.3 Mpotokon " MP-CETb "

8.3.1 O6Lwee onncaHue

YcTponctBa CoOeanHSATCS, UCNOMb3ya TEXHOMOMMIO "rmaBHbIn” - "NOgYMHEHHbIN", NPU KO-
TOPOW TOSIbKO OOHO YCTPOMWCTBO (MMaBHbIM) MOXET UHULMMPOBATL nepedady (caenaTb 3anpoc).
Opyrue yctponcTtBa (NogYMHEHHbIE) NepedatoT 3anpalinBaemble "rnaBHbIM" YCTPONCTBOM AaH-
Hble, UNK NPON3BOAAT 3anpaluMBaemMble OeUCTBUSA. TunndHoe "rmaBHoe" yCTPOUCTBO BKNKOYaeT
B cebs Begywmun (HOST) npoueccop u naHenu nporpammMuvpoBaHnd. TUnnyHoe nogvyMHeHHoe
YCTPOWCTBO - nporpammMmumpyemMbli KOHTponnep. MukponpoueccopHoe perne Bcerga siBnsieTcs
NOAYMHEHHBLIM YCTPONCTBOM. "[MaBHbIN" MOXET agpecoBaTbCs K MHOMBUAYaANbHOMY "NOAYNHEH-
HOMY" WM MOXET MHMUMMPOBATb LUMPOKYKD nepefady cooblieHna Ha Bce "nogymMHeHHble"
ycTponicTea. "lMoag4YmHeHHoOe" yCTPpOMCTBO BO3BpaLLlaeT coobuieHe B OTBET Ha 3anpoc, agpecy-
€eMbIl UMeHHO emy. OTBETbI He BO3BpaLLalTCA NMpu LWMPOKOBELLaTENIbHOM 3anpoce OT "rnaBHo-
ro".

Monb3oBaTesnib MOXET yCTaHaBNMBaTb NPOAOIKUTENBHOCTL MHTEPBana TanmayTa, B Te-
YeHne KOTOpOoro "ronoBHOE" YyCTPOMCTBO ByAeT oxngaTb OTBETa OT "NoAYMHEHHOrO". Ecnu "noa-

YMHEHHBIN" 0OHapyxMn oWnbKy nepeagayun, To OH He hopmMupyeT OTBET "rnaBHomMy".
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8.3.2 OpraHu3auusa oomeHa

O6meH opraHmsyeTcs uMknamm 3anpoc — OTBET:

3anpoc oT rnaBHoro:

Agpec yctponictea | Kop dpyHKumm NaHHble KOHTPO”'::aﬂ CyM-
16ant 1 6ant n 6ant 2 banTta

OTBEeT NOAYNHEHHOTO:

Agnpec yctporictBa | Kop cpyHKkumm [aHHble KOHTF’O”'::&\H CyM-
16anT 1 6ant n 6ant 2 bavta

3anpoc: Koag dyHKumnn B 3anpoce roBopuT "nogunHeHHOMY" YCTPOWMCTBY, Kakoe OeNCTBUE
HeobxoaumMo nposecTn. banTbl gaHHbLIX cogepXaT MHpopmMaumo, HeobxoanmMy Ansi BbINOSIHe-
HUSA 3anpoLleHHon dyHKkumMn. Hanpumep, koag dyHkumm 03h nogpasymeBaeT 3anpoc Ha YTeHue
COLEPKMMOrO PeErmcTpoB "nogvymMHeHHoro".

OtBeT: Ecnun "nogynHeHHbIN" faéT HopManbHbIA OTBET, KOA (PyHKLMM B OTBETE MOBTOPS-
eT koA yHKuMK B 3anpoce. B 6antax gaHHbIX cogepxutcsa 3atpeboBaHHas nHgopmaums. Ecnn
nmeeT MecTo owmnbka, TO koA (pyHKUMM mMoamduumpyeTcsd, n B BanTax OaHHbIX nepegaeTcs

npuYnHa oLINGBKHN.

8.3.3 Pexxum nepepaum

B cetax "MP-CETb" moxeT ObiTb MCnonb3oBaH oavH M3 OBYX CNOCOOOB nepenayu:
"ASCII" nnn "RTU". B MMKpONpOLECCOPHLIX pene ucnonbayetca pexum "RTU".

B "RTU" pexume coobuieHne Ha4YMHaeTcs C MHTepBana TULIWHbI, PABHOMO BPEMEHU ne-
penayn 3.5 cMMBOSIOB NMpuK AaHHOW CKOPOCTU nepefayn. lNepBbiM Nonem 3atemM nepegaeTca aa-
pec ycTtponcTtBa. Bcreg 3a nocnegHuMm nepegaBaeMbiM CMMBOSIOM Takke crnefyeTt vHTepBan
TULIWHBI NPOLOMKNTENBHOCTLIO HE MeHee 3.5 cnmBonoB. HoBoe coobLieHne MOXeT HaunHaTb-
Cs1 nocne 3Toro UHTepBeana.

®penm cooblueHns nepegaeTcs HenpepbiBHO. Ecnv nHTepBan TULWMHBI ANIMTENbHOCTBIO
6onee 1.5 cnmBona BO3HUK BO Bpems nepedaydn gperima, NpuHUMatoLee yCTPOMCTBO 3aKaHuu-
BaeT npuem coobLleHns n cnegyowmin 6ant dyageT BOCNPUHAT Kak Havano crnegyowero coob-
LLEHWS.

Taknum obpasom, ecnv HOBOe coobuleHne HavyHeTCsa paHblue UHTepsBana 3.5 cumBona,
NpYHMMaloLLLee YCTPOMCTBO BOCMPUMET €ro Kak MpoAosKeHwe npegbigyuwiero coobuieHuin. B
9TOM Crlyvae ycTaHaBnMBaeTCs owmnbka, Tak kak OygeT HecoBnageHne KOHTPOSbHbIX CYMM.

[nunHa coobleHnsa He gomkHa npeBblwaTtb 255 6anT.

8.3.4 CoaepxaHme agpecHOro nons.

Hdonyctumbln agpec nepegadm Haxoamtcs B gnanasoHe 0-247. Kaxgomy nNogYNMHEHHOMY
YCTPOUCTBY NpucBamBaeTcsa agpec B npegenax 1-247. Agpec 0 ucnonb3yeTca onsa LMPOKOBe-
LaTenbHON nepegayun, ero pacno3HaéT Kaxkaoe YCTPONCTBO.

8.3.5 CopepxaHue nonsi PyHKLUUWN.

Mone dyHkumm copepxmt 1 6ant. [uanasoH uncna 1-255. B MukponpoLeccopHbIxX pene
MCnonb3yTcs cneayrowme OyHKUnm
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Tabnuuya 8.1

PyHKUMA BbinonHaembie aencteus
Tmn2 YteHne n but
3n4 YTteHne n cnos (1 cnoso — 2 6anTa)
5 3anucbk 1 buta
6 3anucb 1 cnoea
15 3anucb n out
16 3anuck n cnos

Korga "nogymMHeHHbIN" oTBeYaeT "rmaBHOMY", OH MCNoOMb3yeT none koga yHKuMM Ans
dukcaummn owmnbkn. B cnyyae HopmanbHOro oTeBeTa "NnogyYMHEHHbIN" NOBTOPSIET OPUrMHANbHbIN
ko4 pyHkumn. Ecnv mmeeT mecto owmbka npy BbINOMHEHUN (YHKUMW, BO3BpaLlaeTca KoA
PYHKUUKN C YCTAHOBMEHHBIM B 1 cTapuimm 6utom.

Hanpumep, coobuieHne oT "rmaeBHoro" "nogyMHeHHomy" npoudntaTb Fpynny pernctpoB
UMeeT crieayroLwmmn Kog pyHKUMK:

03 hex
Ecnu "nogunHeHHbIn" BbiNoNHWUN 3aTpeboBaHHOe AencTeue 6e3 owmnbkn, oH BO3BpaLLaeT Takom
Xe koa. Ecnu umeet mecTo owmnbka, TO OH BO3BpaLLaeT:

83 hex

B nobasneHne K aMeHeHMo koga PyHKLMK, "NOAYNHEHHBLIN" pasmellaeT B None AaHHbIX
YHUKanbHbIA KO, KOTOPbIA rOBOPUT "rnaBHOMY" Kakast UMEHHO owwmMbka npousoLuna nnu npuyn-
HY OLUNOKMN.

8.3.6 CopnepxaHue nonsi AaHHbIX

Mone gaHHbIX B coobuieHnn oT "rmaBHOro” K "NogyYnMHEeHHOMY" COOepXUT OOMOMHUTESb-
HYI0 MHpOopMauuio, KoTopas Heobxoanma "nogyYnMHeHHoOMyY" Ans BbIMOMHEHUS YKa3aHHOW (PYHK-
unun. OHO MOXET coaepXkaTb agpeca perMcTpoB UM BbIXOO0B, UX KONMMYECTBO, CHETUMK Nepeaa-
BaeMbIX OaNTOB AaHHbIX.

Mpw BO3HUKHOBEHUN OLLIMOBKM "NOOYNHEHHBIN" BO3BpALLAET creayloLwme Koabl:

e 01h V: Hen3BeCTHbIN UMK HENPaBUMbHbIA KOA YHKLMK;

¢ 03h: HEKOPPEKTHbIE AaHHbIE B NMOSE OaHHbIX.

[Mone gaHHbIX MOXET He CyLlecTBoBaTb (MMeTb HYNEBYIO ANUHY) B onpeaeneHHbIX Tunax
COOOLLIEHUNN.

8.3.7 CoaepxaHue nonsi KOHTPOSIbHOU CYMMbI

[Mone KOHTPOMbHOM CyMMbl cogepXuT 16-Tu GutoByo BenuumHy. KoHTpornbHasa cymma
aBnseTca pesynbtatom BblumcrieHmst Cyclical Redundancy Check (CRC) coenaHHoOro Hag co-
aepxaHnem coobuweHnus. MNonmHowm:

1+ x? + x15 + x16 =1010 0000 0000 0001 bin = A001 Hex

CRC pobansietcs k coobLieHmo nocnegHum nonem, mnagwmm 6antom snepea.
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8.4 CTpyKTypa AaHHbIX

[aHHble B MMKPOMPOLECCOPHbIX perie opraHn3oBaHbl Tak, YTo Mnagwui 6ant (Mnb) n
ctapwwun 6ant (CTb) pacnonaratTcs B nopsiake BO3pacTaHUsa agpecos.

Mpumep cnoea gaHHbIX (2 6anTa): agpec n Mnb
agpec n+l C1b
Mpumep AByx croB AaHHbIX (4 6anTa): agpec n Mnb

agpec n+l C1b
agpec n+2 Mnb
agpec n+3 C1b

8.5 ®yHkuun "MP-CETb"

8.5.1 ®dyHKuma 1 nnm 2

dopmat 4YTeHMs N BUT:

3anpoc:
A/:l.pvec 01 unu 02 HayanbHbIM aa- Kon-Bo BXO/10B KoHTponbHas
yCTpOWUCTBA pec cymMmma
16anT 1 6ant 2 bavta 2 bavta 2 6anTta
Ctb | Mnb Ctb | Mnb | MnB | C1B

Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.
C1b — ctapwwuin 6anT 16-T1 paspsgHOro croea.

OtBerT:
1-1 cum- n-n cyn-
Afnpec 01 nnn | Kon-Bo cum- - - KoHTpornbHas
. . TaHHbIN TaHHbIN
ycTpoucTea 02 TaHHbIX 6anT o - cymMma
Bant bant
16anT 1 6ant 1 6ant n 6ant 2 baunta
\ \ Mnb | C1B

lMpumep ymeHus n bum:
C yctponctea (agpec yctpounctea — 03) onpocutb 10 BXOAOB, Ha4MHasi co 2-ro Bxoga no agpecy
0.

HauvanbHbin agpec = 0002h.
Kon-so 6ut = 000Ah.

3anpoc:
A,u,pﬁ(: Koa doyHk- Haqaan*bM Kon-Bo GuT** KoHTpornbHas

yCTpOMCTBaA umn agpec cyMma

03h 01h 00h | 02h 00h | O0Ah |
OTtBeT:

Kon-Bo cuu- o 2-N cuun-
e | | ST | | O Tronere

yerp 4 Gant Oant y

03h 01h 02h 71h 40h \

* HauanbHbIN agpec AoMKeH ObITb KpaTeH 8. Ecnu OH He KpaTeH, TO oKpyrnseTcs
00 MeHbLUero KpaTtHoro 8.
** ECnn KONM4ecTBO OUT He KpaTHO 8, TO OKpyrnseTca Ao 6onbLliero KpaTHoro 8.

D ,h" — npu3Hak WwecTHagLaTepuU4HON CUCTEMbI CHUCTEHUS YMCE
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[nsa onpeneneHns HayanbHOro agpeca BXoAoB, HaunHas ¢ k-ro 6uta N-ro agpeca, ucnonb3yet-
CS BblpaXkeHue:

HavanbHbin agpec = N x 8 6uT + k 6ut
Hanpumep, Ans 4teHnsa BXo4oB, HayMHas ¢ 4-ro 6uta no 2-my agpecy, nonyynMm:

HauyanbHbii agpec = 2 x 8 6ut + 4 6ut = 20 => 0014h.

8.5.2 dyHKuMA 5

dopmart yctaHoBkM 1 6uTa:

3anpoc:
Am:iec 05 Anpec 6uTa 3HaveHune 0 KoHTponbHas
yCTpOnCTBa buTa cymma
16anT 1 6ant 2 banta 1 6ant 1 6ant 2 banta
Ctb | Mnb Mnb | C1b
Mnb — mnagwwuin 6anT 16-Tn paspsaHoOro croea.
C1b — ctapwwuin 6anT 16-Tn paspsaHOro crnoea.
OrBer:
Ap.pvec 05 Anpec 6uta 3HaveHune 0 KoHTpornbHas
yCTpPONCTBA buta cymma
16anT 1 6ant 2 banta 1 6ant 1 6ant 2 banta
Ct6 | Mnb MnE | C1b

[na dpyHKunm 5 kKagp oTBeTa MOAEHTUYEH Kagpy 3anpoca.
Bant “3HayeHune buta”:
— 6uT, yctaHaBnmBaemsbin B 0 => 3Ha4eHne 6uta = 00h;
— 6uT, ycTaHaBnmBaemsbln B 1 => 3HavyeHne 6uta = FFh.
[nsa onpegeneHusa agpeca BbIXxo4a, UCMONb3yeTCs BblpaXeHue:
Appec Bbixoga = (Agpec 6anTa) x 8 6ut + Ne buta
lMpumep ycmaHosku 1 buma:.

Ha yctpownctee (agpec yctponctasa — 04) yctaHoBuTb 61T 1 no agpecy 0.
Appec Bbixoga =0 x 8 6ut + 1 6ut =1 =>0001h
Bbixog yctaHasnueaeTca B 1 => 3HadeHue 6anta = FFh.

3anpoc:
Angec Kog Anpec 61Ta 3HayeHune 0 KoHTponbHas
ycTponctea | chyHKumMM buta cymMmma
04h 05h ooh | o01h FFh 00h MnE | C1b
OrtBerT:
Angec Kog Anpec 61Ta 3HayeHune 0 KoHTponbHas
ycTponctea | chyHKumMM buta cymMmma
04h 05h ooh | o01h FFh 00h | Mnb | CTb
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8.5.3 ®dyHKuma 3 nnu 4

dopmaT YTeHMa N CNoB:

3anpoc:
Am:iec 03 unu 04 HavanbHbin aa- KOM-BO CIIOB KoHTpornbHas
yCTPONCTBaA pec cymma
16ant 1 6anT 2 banta 2 banta 2 6anTa
C1b MnbB Ctb | MnB | MnB [ CTB
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro crnoea.
C1b - ctapwwuin 6ant 16-Tn paspssiaHOro cnoea.
OTBeT:
Anpec 03 un | Kom-so cun- | =2 & n°e S| KomTponbHas
. g TaHHoe TaHHoe
yCTponcTBa 04 TaHHbIX 6anT cymma
CNoBoO CNoBO
16ant 1 6anT 1 6anT n 6ant 2 banta
crg | W1 c | ™' | MnB | C1B
b b
HauyanbHbI agpec onpegensieTca cnegyowmm obpasom:
— C71Bb = HOMmep cTpaHuLbl;
— Mnb = agpec 6arita Ha cTpaHuue.
[Npumep ymeHus n cros:
C yctponctea (agpec yctpounctea — 04) npountath 4 6anTta, no agpecy:
— Ne cTtpaHuubl = 10h;
— appec banrta = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 02h.
HavanbHbii agpec = 1002h.
3anpoc:
Anpvec Koa doyHk- HavanbHbIn aa- KOM-BO CIIOB KoHTpornbHas
yCTpOWNCTBa Lumn pec cymma
04h 03h 10h 02h 00h | 02h MnE | C1b

Mnb — mnagwwmn 6ant 16-Tn paspsiaHOro crnoea.

C1b — ctapwwuin 6anT 16-Tn paspsgHOro croea.

OtBer:

Appec Kon Cqﬁgg;ﬁim 1-e cuntaHHoe | 2-e cuntaHHoe | KoHTposbHas
ycTponcTea | pyHKUUK 6aiiT CIloBO CIoBO cymma

04h 03h 04h 05h | 24h | o0h | ooh |MnB| CT1B
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8.5.4 ®dyHKuuA 6

dopmart 3anucu 1 cnoea:

3anpoc:
A,u,pzec 06 Agpec crnosa 3Ha4yeHue crnosa KoHTponbHas
yCTpOWNCTBA cymma
16ant 1 6ant 2 banTta 2 banTta 2 banTta
Ctb | Mnb Ctb | Mnb MnE | C1b
Mnb — mnagwwmin 6ant 16-Tn paspsigHOro crnoea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OtBer:
Aupiec 06 Afpec crnosa 3Ha4eHune cnosa KoHTponkHas
yCTpOWNCTBa cymma
16anT 1 6ant 2 bavTta 2 bavta 2 bavnTta
Ctb | Mnb Ctb | Mnb Mnb | C1b
Agpec crnoBa onpegensieTcs cnegyowmum obpasom:
— C7Bb = HOomep cTpaHuupl;
— Mnb = agpec 6ariTta ycTaBku Ha CTpaHULE.
lNpumep 3anucu 1 crosa:
Ha yctpowncTteo (agpec yctponctea — 04) 3anucatb 2 6anTta:
— Ne cTtpaHuubl = 02h;
— appec banTta = 60 = 3Ch;
— Kon-Bo 6aunt = 02h.
Kon-so cnos = 01h.
Agpec crnoBa = 023Ch.
3HayeHwne crosa = 1A02h.
3anpoc:
A,quc KoA dyHk- Appec cnosa 3Ha4yeHue crnosa KoTponbHas
yCTpOWNCTBa Lnn cymma
04h 06h 02h | 3Ch 1Ah | 02h Mnb | C1b
Mnb — mnagwwun 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OrBer:
A,u,pvec KoA dyHk- Agpec cnosa 3HayeHue crosa KowTponeHas
yCTPOWNCTBA Lnn cymma
04h 06h 02h | 3cCh 1Ah | 02h Mns | Cib
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8.5.5 ®dyHKuua 15

dopmart 3anmcu n 6uT:

3anpoc:
A,D,Qec OEh HavanbHbIn Kor-Bo 6uT KOJ‘I:BO 3HayeHns | KoHTposibHas
yCTpOMCTBA agpec Gant out cymma
16anT 16anT 2 banta 2 banta 1 6ant 2 GanTa 2 GanTa
C16 | Mnb | CT16 | Mnb Ct6 | MnB | Mnb | C1B
OtBer:
Agpec OEh Agpec 1-ro 3ann- | Kon-Bo 3anucaH- KoHTpornbHas
yCTpOWCTBA CaHHoro 6uta HbIX OUT cymma
16anT 1 6ant 2 GanTa 2 GanTa 2 GanTa
Ctb | Mnb Ctb | Mnb Mnb | C1B

lNpumep 3anucu n 6um:

Ha yctpowncTteo (agpec yctponctea — 04) 3anucatb 2 6anta: CD 01 Hex (1100 1101 0000 0001
ABOVYHOE).

Kon-Bo 6ant = 01h.

HavanbHbin agpec = 0013h.

3anpoc:
Kon-
Anpec Kon Havanb- 3HayeHne | KoHTposnbHas
. < Kon-Bo 6ut BO
YyCTpPOMCTBA | OYHKUUWN | HbI agpec 6aiiT ont cymma
04h OFh 00h | 13h | 00h | OAh | 02h [CDh| 01h | MnE | CT1B
OTBeT:
Anpec Kon HauanbHbin Kon—-Bo 3ann- | KoHTposnbHas
yCTPONCTBA | PYHKLMNK agpec CaHHbIX CrOB cymMmma
04h OFh 00h | 13h | 00h | OAh | MnE | CT1B
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8.5.6 ®dyHKUMA 16

dopmar 3anmcu n cros:

3anpoc:
Anpec Havanb- Kon-Bo Kon- KoHTponb-
P 10h - BO 3Ha4eHus cnos P
yCcT-Ba HbI agpec crnos 6aiT Has cymma
16anT | 16anT 2 banta 2 banTa 16ant n cnos 2 banTa
1-e cnoBso n-e CnoBo
Ct6 | Mnb | CT6 | Mnb Ct6 [MnE| | CtB | Mnb | Mnb | CTB
OTBeT:
Agpec 10h Agpec 1-ro 3anu- | Kon—Bo 3anucaH- KoHTpornbHas
yCTpPOWCTBA CaHHOro crosa HbIX CNoB cymma
16anT 1 6ant 2 6banTa 2 banTa 2 banTa
Ctb | Mnb Ctb | Mnb Mnb | C1b
Agpec cnoBa onpegensieTcs cnegyowmm obpasom:
— C71b = HOMep cTpaHuLbl;
— Mnb = agpec 6aiTa ycTtaBku Ha CTpaHuLe.
lMpumep 3anucu n cros:
Ha yctpowncteo (agpec yctponctea — 04) 3anucaTtb 2 crosa:
— Ne ctpaHunupl = 02h;
— HavanbHbI agpec = 28 = 1Ch;
— Kon-Bo cnoB = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 01h.
HavanbHbii agpec = 021Ch.
3HayeHune 1-ro cnosa = 01A0h.
3HayeHune 2-ro cnosa = 057Ah.
3anpoc:
Appec goi_ HayanbHbINn Kon-Bo ng' 3HauyeHune 3HauyeHne KoHTponb-
yCT-Ba y agpec cnos - 1-rocnoBa | 2-rocnoBa | Has cymma
Lumn oant
04h 10h [ 02h [ 1Ch | 00h | 02h | 04h | 01h | AOh | 05h | 7Ah [MnB | C1B
OTBerT:
Appec Kon HavanbHbil ag- | Kon—Bo 3anucaH- KoHTponbHas cym-
YyCTPONCTBA | OYHKLMM pec HbIX CIOB Ma
04h 10h 02h | 1Ch 00h | 02h MnE | Cib
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8.6 OnucaHue cTpaH1LU NaMATU AaHHbIX

OHMCGHMGCTpaHMHﬂaMﬂTMﬂaHHHX

NQHCMTEa_ HanmeHoBaHue cTpaHuLy HocTtyn PyHKUMN
00h CucremHasa nHgopmauus 3anncb N YTeHune 5*
02h Hata v Bpems (Word) 3anncb N YTeHNe 6, 16, 3, 4
03h Hata n Bpems (ASCII) 3anucb 1 YTeHne 6, 16, 3, 4
04h ‘pynna ycTaBokK 3anncb 1 YTeHne 6, 16, 3, 4
05h Bepcus UteHune 3,4
08h XKypHan ocuunnorpada UTteHne 3,4
09h Ocumnnorpad UTteHne 6,3,4
10h YcTaBku 3anncb 1 YTeHne 6, 16, 3,4
18h Es;a AaHHBIX ANCKPETHBIX CiTHA- YTteHune n 3anucb 1,2,5,3,4
19h Basa gaHHbIX aHanoroBbiX curHa- | YteHue 3,4

noB
1Ah basa gaHHbIX pecypca BbiKMo4va- Urenme 3.4
Tens
basa gaHHbIX paclumMpeHHoro gua-
1Bh nasoHa NMHENHbIX Hanpsbke- HUK, | YTeHune 3,4
Uab, Ubc, Uca (6onee 256 B)
20h XKypHan cucremsl YTteHune 3,4
28h XXypHan aBapum UTteHne 3,4

* T1o agpecy 00h akTHBU3UPYIOTCS YCTaBKH, 3alMcanHble o uHTepdeiicy (aapec 10h).

8.7 N'pynna yctaBOK 1 Bepcus

UTo6bl NepekntounTb rpynny YyCTaBoK, pacnonoXeHHy Ha cTpaHuue 04h, Hy>KHO no
3TOMY agpecy 3anucaTb 1 cnoso co 3HavyeHnem 00 — na OCHOBHOM rpynnbl ycTaBok n 01 — on4a
pe3epBHON rpynbl YCTaBOK.
Mpumep Ana NnepeknoyeHns Ha OCHOBHYHO rpynny YCTaBOK:

ycéﬂ)ﬁiiaa Komagﬂ(a;;:nmcm Agpec crnosa 3HayeHne crnosa KOH;?S:JIZH%
1 6ant 1 6anT 2 banTa 2 banTta 2 banTa
06 04 | 00 00 | o0 MnE | C1B

[aHHble Bepcuun, pacnonoxeHHble Ha cTpanuue 05h, xpaHaTtcs B opmate ASCII,
3aHuMatoT 16 cnos. BknoyatloT B cebs MHhopmauuio o0 Bepcun 1 3aBOACKOM HOMEpP YCTPOMCTBA.

8.8 [laTta n BpemsA

[laHHble gaTa n BpeMmsi, pacnonoxeHHble Ha cTpaHuue 02h, xpaHatca B doopmate Word,
3aHMMaloT OaMH Mnagwun 6anT cnosa.

[aHHble Agpec 1-ro | Kon-Bo
clioBa cloB
log* 0 1
Mecsauy 1 1
Yucno 2 1
Yacsl 3 1
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[aHHble Agpec 1-ro | Kon-Bo
ClioBa CIioB
MwuHyTbI 4 1
CekyHapbl 5 1
[ecaTtkn MunnucekyHa 6 1

[aHHble gata n Bpems, pacnonoxeHHbole Ha cTpaHuue 03h, xpaHsaTtca B popmate ASCII.

[aHHble Agpec 1-ro | Kon-Bo
crioea CInoB

log * 0 1
Mecsauy 1 1
Yncno 2 1
Yachl 3 1
MWHYTBI 4 1
CeKyHapbl 5 1
[ecarkm MunnmcekyHa 6 1

* 2 nocnegHue undpbl roga.

8.9 Bba3sa AaHHbIX OUCKPEeTHbLIX CUrHanoB

Basa gaHHbIX ANCKPETHBIX CUFHANOB pacnofioXXeHa Ha cTpaHuue namaTtn 18h
3anuck (goctynHa pyHkumnm 5):

Appec Curnan
1800h OTkntoumnTb Boikmtodatens (COATY)
1801h BknounTb Bblkntovatens (COTY)
1802h YctaHoBka 6rnokmposkn ABP (COTY)
1803h Co6poc 6nokuposkn ABP (COTY)
1804h Cbpocutb nugukaumto (COTY)
1805h C6pocutb 3anncek HeucnpasHoctn (COTY)
1806h C6pocutb 3anuce xypHana cuctembl (COTY)
1807h CbpocuTtb 3anuck xxypHana asapun (COTY)
UTteHune:
Anpec
pyHKUMK |dpyHKUMM CurHan
1,2 3,4
1800h |1800h* | BeikntoyaTernb OTKNHOYEH
1801h BblkntovaTenb BKIHOYEH
1802h HewncnpaBHOCTb
1803h pynna yctaBok (0 — ocHoBHas, 1- pesepBHas)
1804h ABapuiHag pesepBHas rpynna ycraBoK
1805h Hanwn4yne HencnpasHoctn (COATY)
1806h HoBas 3anuck xypHana cuctemsbl (COTY)
1807h HoBas 3anuchk xypHana asapun (COTY)
1808h ABP 6noknpoBku
1809h CocTtosiHne 3agaum norukm (0-3anpeyeHa,
1-paspeLueHa)
180Ah- Peseps
181Fh
1820h | 1802h | He ucnonb3yetcs
1821h He ncnonbayetcs
1822h He ncnonbayetcs
1823h He ncnonbayetcs
1824h MHaukaTop OTKMYEH
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Agnpec CvrHan
1825h VHOukaTop BKMOYEH
1826h MHaukaTop XXypHan asapun
1827h MHOmkaTop KypHan CUCTEMbI
1828h [Mporpammupyembln nHgukaTop 1
1829h [MporpammMmmpyemMblin UHOMKaTOP 2
182Ah [MporpammMmupyemblin nHaukaTop 3
182Bh [porpammupyemblin tHAMKaTop 4
182Ch [porpammmnpyemblin UHANKATOP 5
182Dh [Mporpammmpyembliin MHOMKaATOP 6
182Eh [Mporpammupyemblin nHgukaTop 7
182Fh [Mporpammupyembln nHgukaTop 8
1830h | 1803h | CocTtosiHme pene 1
1831h CocTtosiHue pene 2
1832h CocTtosiHue pene 3
1833h CocTtosiHue pene 4
1834h CocTtosiHne pene 5
1835h CocTtosiHue pene 6
1836h CocTtosiHue pene 7
1837h CocTtosiHue pene 8
1838h CocTtosiHne pene 9
1839h CoctosiHue pene 10
183Ah CoctosiHue pene 11
183Bh CoctosiHue pene 12
183Ch CocTtosiHne pene 13
183Dh PesepB
183Eh Peseps
183Fh Peseps
1840h | 1804h | HencnpaBHOCTb yCcTponCcTBa (annapaTtHas)
1841h HeuncnpaBHOCTb owwiMbKa 3a4a4m NOrnkn
1842h HeuncnpaBHOCTb YCTPOMCTBA (A4aHHbIX)
1843h Peseps
1844h HewncnpaBHOCTb BbIKIKOYaTENs
1845h HewncnpaBHOCTb n3mepeHns (Toka)
1846h HeuncnpaBHOCTb U3MepeHUs (HanpsiXXeHus)
1847h HewncnpaBHOCTb n3MepeHns (4acToThl)
1848h- Peseps
184Fh
1850h | 1805h | Owwubka O3Y
1851h Owmnbka WuHbl 12¢
1852h Ownbka Temnepatypbl
1853h Ownbka MCA U
1854h Owwnbka MCA |
1855h Owwnbka MPB
1856h Owwnbka MC[I 1
1857h Owwnbka MC[] 2
1858h Ownbka ycTaBok
1859h Ownbka koadpduumenTos AL
185Ah Owwnbka pasmepa MMN3y
185Bh Owwnbka xXypHana cuctembl
185Ch Ownbka xxypHana aBapum
185Dh Ownbka yacos
185Eh Owwnbka ocumnnorpada
185Fh Owmnbka 3agaym Normkn
1860h | 1806h | HemcnpaBHOCTb BbIKNtoYaTeNs (BHELUHUI CUrHAM)
1861h HeucnpaBHOCTb BblkntovaTens (6rnok KOHTakToB)
1862h HewncnpaBHOCTb BbiktoyaTens (ynpasneHume)
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Agnpec CvrHan
1863h OTka3s (YPOB) Bbikntoyartens (Hannmyne ToKoB)
1864h PesepB
1865h Peseps
1866h HeuncnpaBHOCTb Lienen BKNHOYEHUS
1867h HeuncnpaBHOCTL LiENen OTKNIYEHNS
1868h KoHTpornb BHeLHeN HencnpaBHocTh labc
1869h He6anaHc kogos ALLIM labc
186Ah He cummeTtpus labc
186Bh labc < 1,5%
186Ch KoHTpornb BHELIHEN HeMcnpaBHOCTH In
186Dh PesepB
186Eh Peseps
186Fh In<1,5%
1870h | 1807h | KoHTponb BHeLWHen HencnpasHocTu Uabc
1871h Heb6anaHc kopos ALLIM Uabc
1872h He cummeTtpus Uabc
1873h Uabc <5V
1874h KOHTposb BHELWHeN HencnpasHocTn Un
1875h PesepB
1876h PesepB
1877h Un <5V
1878h KOHTpONb BHELWHeN HencnpaBHoOCTN F
1879h YacTtoTta Hmxe 40 Ny,
187Ah YacToTa Bblwe 60 Iy,
187Bh Umax < 10V
187Ch Peseps
187Dh Peseps
187Eh Peseps
187Fh Peseps
1880h | 1808h | OTKNOYMTE BbIKAOYATEND
1881h BkrounTb BbiKOYaTeSb
1882h HewncnpaBHoOCTb
1883h 'pynna yctaeok (0 — ocHoBHas, 1 — pesepBHas)
1884h Bxoa K1 (c Bepcum M0 3.03)
1885h CuvrHanusaums (3anvcb B XypHan aBapun)
1886h ABapus (aBapurHOE OTKITOYEHME)
1887h 3emng (3anvck B XXypHan aBapui)
1888h ABP Bkntountb peseps
1889h ABP otkntountb peseps
188Ah ABP 6nokvnpoBka
188Bh Bxoa K2 (c Bepcun M0 3.03)
188Ch Pa6ota J13L
188Dh PaboTta YPOB
188Eh BkntoyeHwue BbikntoyaTens no AlB
188Fh YCcKOpeHWe Mo BKITYEHUIO BbIKITYaTess
1890h | 1809h | OuckpeTHbin curHan 01
1891h OunckpeTHbIn curHan 2
1892h OunckpeTHbin curHan A3
1893h AvckpeTHbl curHan 4
1894h OunckpeTHbIn curHan 15
1895h OunckpeTHbin curHan 6
1896h OunckpeTHbin curHan A7
1897h OunckpeTHbin curHan 8
1898h OunckpeTHbln curHan A9
1899h OunckpeTHbin curHan 410
189Ah OunckpeTHbIn curHan 011
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Adpec CurHan
189Bh OunckpeTHbIn curHan 412
189Ch OunckpeTHbIn curHan 013
189Dh OunckpeTHbi curHan 14
189Eh OunckpeTHbi curHan 15
189Fh IOunckpeTHbIn curHan 416
18A0h | 180Ah | Jlornyeckum curHan J11
18A1lh Jlornyeckmn curnan J12
18A2h Jlornyeckmn curnan J13
18A3h Jlornyeckmnn curnan J14
18A4h Jlormyeckmn curHan J15
18A5h Jlormyeckmn curHan J16
18A6h Jlornyeckmn curhan J17
18A7h Jlornyeckmn curnan J18
18A8h Bbix. nornyeckun curian BJICA1
18A9h Bbix. nornyeckun curHan BJIC2
18AAh Bbix. nornyeckun curHan BJIC3
18ABh Bbix. nornyeckmn curdan BJ1C4
18ACh Bbix. nornyeckmn curHan BJIC5
18ADh Bbix. nornyeckun curHan BJIC6
18AEh Bbix. nornyeckun curHan BJIC7
18AFh Bbix. nornyeckmnn curHan BJ1C8
18B0Oh |180Bh | O I>
18B1h CPAB I>
18B2h no I>>
18B3h CPAB I>>
18B4h No I>>>
18B5h CPAB I>>>
18B6h NO I>>>>
18B7h CPAB I>>>>
18B8h no 12>
18B9h CPAB 2>
18BAh no 12>>
18BBh CPAB [2>>
18BCh Mo 10>
18BDh CPAB 10>
18BEh Mo 10>>
18BFh CPAB 10>>
18C0Oh |180Ch | NO In>
18C1h CPAB In>
18C2h MO In>>
18C3h CPAB In>>
18C4h no Ir>
18C5h CPAB I>
18C6h noi2/11
18C7h CPAB 12/ 11
18C8h Mo F>
18C9h CPAB F>
18CAh Mo F>>
18CBh CPAB F>>
18CCh MO F<
18CDh CPAB F<
18CEh N0 F<<
18CFh CPAB F<<
18DOh |180Dh | MO U>
18D1h CPAB U>
18D2h no U>>
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Anpec CurHan

18D3h CPAB U>>

18D4h MO U<

18D5h CPAB U<

18D6h MO U<<

18D7h CPAB U<<

18D8h no u2>

18D9%h CPAB U2>

18DAhN no u2>>

18DBh CPAB U2>>

18DCh 1O U0>

18DDh CPAB U0>

18DEh MO U0>>

18DFh CPAB U0>>

18EOh |180Eh | CPAB B3-1

18E1h CPAB B3-2

18E2h CPAB B3-3

18E3h CPAE B3-4

18E4h CPAB B3-5

18E5h CPAE B3-6

18E6h CPAB B3-7

18E7h CPAE B3-8

18E8h Cwurnan csobogHown norukn (CCJ1) 1

18E9h ccnz

18EAh ccns3

18EBh CCn4

18ECh CChns

18EDh CCl6

18EEh ccnzv

18EFh CcCns

18FOh | 180Fh | CCJ19

18F1h Cccnio

18F2h cCnii

18F3h CChn 12

18F4h CCln 13

18F5h CCln 14

18F6h CCl 15

18F7h CCll 16

18F8h CcCn 17

18F9h CCI 18

18FAh CChni9

18FBh CCn 20

18FCh cCnzi

18FDh CChn 22

18FEh CCI 23

18FFh CChn 24

1900 |1810h | Peseps

1910 [1811h | HanpaBneHue MOLHOCTM MO KaHany In**
1911 Ownbka HanpaBreHNsa MOLLLHOCTM NO KaHany In***
1912 HanpasneHvne MOLWHOCTK No KaHany la**
1913 Owwnbka HanpaBneHns MOLHOCTM NO KaHany la***
1914 HanpasneHve MOLHOCTW Mo KaHany Ib**
1915 Ownbka HanpaBNeHNa MOLHOCTM MO KaHany |b***
1916 HanpasneHne MOLLHOCTM MO KaHany Ic**
1917 Owwnbka HanpaBneHns MOLLHOCTM MO KaHany lc***
1918 HanpasneHve MOLHOCTW Mo KaHany 10**
1919 OwmnbKa HanNpaBreHNsa MOLLHOCTM NO KaHany |0***
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Adpec Curnan
191A HanpaBneHve MOLHOCTW Mo KaHany |1**
191B Ownbka HanpaBNeHNs MOLHOCTM MO KaHany |1***
191C HanpasneHne MOLLHOCTHM MO KaHany 12**
191D Owwnbka HanpaBneHMs MOLHOCTM NO KaHany [2***
191E 3HaK aKTUBHOW MOLLIHOCTU **
191F 3HaK peakTMBHOWM MOLLHOCTM **
1920 1812h | CurHan oTKn4YeHns oT 3awmThl 1>
1921 CurHan oTknioYeHns oT 3allnThbl |>>
1922 CuvrHan oTKnoYeHns oT 3aLluTbl 1>>>
1923 CurHan oTKnoYeHnsa oT 3aLuTbl [>>>>
1924 CurHan oTkno4YeHna oT 3alluTbl 12>
1925 CvrHan oTkno4YeHns oT 3aLluTbl 12>>
1926 CvrHan oTkntoYeHns ot 3awuTbl 10>
1927 CurHan oTkno4YeHna oT 3aLuTbl [0>>
1928 CurHan oTkno4YeHns oT 3aluTbl In>
1929 CurHan oTkno4YeHns oT 3aLuTbl In>>
192A CurHan oTKMioYeHns oT 3aLlnThbl Ir
192B CurHan oTknoYeHns oT 3awmThbl 12/11
192C CurHan oTkno4YeHns oT 3aluTbl F>
192D CurHan oTKMioYeHns oT 3alnTbl F>>
192E CurHan oTkno4YeHns oT 3aluTbl F<
192F CurHan oTkoYeHns oT 3aLlnTbl F<<
1930 1813h | CurHan oTKntoYeHus oT 3awmnTbl U>
1931 CurHan oTkno4YeHns ot 3awuTtbl U>>
1932 CurHan oTkno4YeHns oT 3amnTbl U<
1933 CurHan oTknto4YeHns oT 3awmnTtbl U<<
1934 CurHan oTknoYeHns oT 3anTbl U2>
1935 CurHan oTkn4YeHns oT 3anTbl U2>>
1936 CurHan oTknoYeHns oT 3awmnTbl U0>
1937 CuvrHan oTknto4YeHms ot 3awmuTtbl UO>>
1938 CurHan oTknYeHns oT 3awmnTtbl B3-1
1939 CurHan oTknYeHns oT 3aWwmnTbl B3-2
193A CuvrHan oTknto4YeHms ot 3awmnTtbl B3-3
193B CuvrHan oTkntoYeHms ot 3awmuTtbl B3-4
193C CurHan oTknoYeHms oT 3awmnTtbl B3-5
193D CuvrHan oTknto4YeHms ot 3awmnTtbl B3-6
193E CurHan oTknoYeHns oT 3awmnTtbl B3-7
193F CurHan oTknoYeHns oT 3awwmnTtbl B3-8
1940- | 1814h- | Pe3seps
1950 | 1815h
Ho Bepcuu MO 3.01 C Bepcum MO 3.01
1960 1816h | Peseps CoctosiHne obLero HanpaBneHMs MOLLIHOCTH
1961 Peseps (00 — npsimoe; 01 — obpaTtHoe; 10 — 06a; 11 - He-
N3BECTHOE)
1962- Peseps
196F
1817h | Peseps
1818h
* Bo BTOpom ctonbue (byHkumm 3, 4) nepeuncnexHme naét B oopmate Word;
** 0 — «noCy, 1 — «KMUHYC»; CUTHarbl «3HaK aKTUBHON MOLLHOCTU» Y
«3HaK peakTMBHOW MOLHOCTM» BBOAATCS ¢ Bepeui M0 1.21; 2.04;
2.05s 1 2.05st 1 BbilWwe
**% 1 — «oWwmnodKay, 0 — «HeT oLUOKU»
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8.10 ba3a gaHHbIX aHaNOroBbIX CUrHanoB

HaHHble Tenensamepenun (TU), pacnonoxeHHble Ha cTpaHuue namsaTtu 19h:

N3mepeHus ARpec 1-10 |\ 86 crios
cnosa

Tok In 0 1
Tok gasbl la 1 1
Tok pasbl Ib 2 1
Tok ¢asbl Ic 3 1
Tok Hynesown nocnegosatensHocTn 10 4 1
Tok npamMou nocnegoBatensHoCcTu 11 5 1
Tok obpaTHOM nocnegoBaTenbHOCTY |2 6 1
TOK BbICLLEN FAPMOHWUKM HYNEBOW Mo- 7 1
crnepoBaTernbHOCTU Ir
HanpsihkeHne Un 8 1
HanpsihkeHne Ua 9 1
HanpsibkeHne Ub 10 1
HanpsihkeHne Uc 11 1
JInHenHoe HanpskeHne Uab 12 1
JInnenHoe HanpsxeHne Ubc 13 1
JInHenHoe HanpsxeHne Uca 14 1
HanpsikeHne HyneBow nocnegosaTenb- 15 1
HocTtn UO
HanpsikeHne npsimon nocnegosarternb- 16 1
HocTn Ul
HanpsikeHne obpaTHOM nocnegosa- 17 1
TenbHocTn U2
YactoTa F 18 1
Coso 19 1
AKTMBHasi MOLLHOCTbL P B KBT 20 1
PeakTtnBHas mowHoCTb Q B KB-A 21 1
OMIT Lks 22 1

[ns paclwmpeHHOro ananasoHa NMUHENHbIX HanpsbkeHun (bonee 256 B), pacnonoXeHHbIX

Ha cTpanuue namatn 1Bh nmeem (c Bepcum MO 2.02):

N3mepeHus ARpec 1-10 | o 6 cros
cnosa
JInHenHoe HanpshxkeHne Uab 0 2
JInHenHoe HanpshxkeHne Ubc 2 2
JInHenHoe HanpsixeHne Uca 4 2

Ons noJjiydeHuna 3Ha4v4eHnsd TokKa | B BMOE NnepBUYHbIX 3Ha4YeHNN N3 OTHOCUTENbHbIX eau-

HuY, X Haao:
1= 2 X ansia b, Ic, 10, 11, 12);
65536 T ’ ’ ’ ’ ’ ’
b- X
l=——-1 nsa in, Ir),
65536 TTHIT ('u )

roe b =40 anga la, Ib, Ic, 10, 11, 12;
b=5panaln,Ir;
ITT — HOMUHanNbHLIN NepBuYHbIN TOK TT gn4 la, Ib, Ic, 10, 11, 12;
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ITTHN — HOMWHaNbHbIN NepBuYHbIA TOK TTHI ang lo, Ir.

[ns nonyyeHus 3HayeHUst HanpskeHnss U B BUAE NepBUYHbIX 3HAYEHUIN N3 OTHOCUTENb-
HbIX eauHnL, X Hago:

U=—"_-K,
256

roe K= KTH ans Bcex 3HayeHun HanpshkeHust, kpome Un;
K = KtHHn gnga un.
MpumedaHune — pacyéT Krn; Kthnn cM. B nogpasgene 8.14 «dopmat ycTaBOK».

[na nonyyeHust 3HadeHna YactoTbl F B BUAe NepBUYHbIX 3HAYEHUN U3 OTHOCUTENbHbIX
eanHuy, X Hago:
X
256
[ns nony4yeHna 3Ha4YeHnsa pacCcTosiHUA 0O MecTa nospexaeHus (Lks) B KM U3 oTHocu-
TenbHbIX €ONHUL, HaJo:

Ons noJsiydeHna 3HavyeHnsa cos¢ B B1ae nepBUYHbIX 3HA4YeHNN N3 OTHOCUTESbHbIX €ANHNLY

HaJo:
CoSQp = X
256
8.11 ba3sa gaHHbIX pecypca BblKrnovaTens
basa faHHbIX pecypca BbiknoyaTens pacnonoXeHa Ha ctpaHuue namsaty 1Ah:
1-r
[laHHble Anpec 1-ro Kon-Bo cnos
cnosa

Yuncno oTknYeHnn * 0 2

CyMmapHbIv TOK OTKMYeHUs dhasbl A 2 2

CyMmapHbI TOK OTKNoYeHUs basbl B 4 2

CyMmapHbIn TOK OTKMoYeHus ¢oasbl C 6 2
* - Yueno oTKYeHni:

2 GaiiTa (cI0BO) 2 GaiiTa (C10BO)
Yucno aBapuUnHbIX OT- Yuncno onepaTuBHbIX
KNHOYeHUN OTKMOYEHNI
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8.12 dopmart XKypHana cuctemsbl

XKypHan cuctembl MOXeT cogepxaTb 128 coobLueHnn o cobbiTusax B cucteme. Coobuye-
HWA XpaHaTca B 2-xX popmatax: B cnosax (Word), B ASCII-koge.

Onsa kaxpgoro coobleHuns: 8 cnos — B hopmat Word, 8 crnos — B ASCII.

Hwxe npuBeaeHbl agpeca Bcex COOOLEHNIN.

Ne co- Appeca Ne co- Appeca Ne co- Agpeca
00- |Popmart 06- |dopmat 06- |dopmat
womms PMaT\ HEx | DEC wemms PMaT| HEx | DEC womms P HEX | DEC
1 'Word 2000 | 8192 44 \Word 22B0 | 8880 87 \Word 2560 | 9568
ASCII 2008 | 8200 ASCII | 22B8 | 8888 ASCII 2568 | 9576
5 Word 2010 | 8208 45 \Word 22C0 | 8896 88 \Word 2570 | 9584
ASCII 2018 | 8216 IASCII | 22C8 | 8904 ASCII 2578 | 9592
3 'Word 2020 | 8224 46 \Word 22D0 | 8912 89 \Word 2580 | 9600
ASCII 2028 | 8232 ASCII | 22D8 | 8920 ASCII 2588 | 9608
4 Word 2030 | 8240 47 \Word 22E0 | 8928 90 \Word 2590 | 9616
ASCII 2038 | 8248 ASCII 22E8 | 8936 ASCII 2598 | 9624
5 Word 2040 | 8256 48 \Word 22F0 | 8944 01 \Word 25A0 | 9632
ASCII 2048 | 8264 ASCII 22F8 | 8952 ASCII 25A8 | 9640
6 'Word 2050 | 8272 49 \Word 2300 | 8960 92 \Word 25B0 | 9648
ASCII 2058 | 8280 ASCII 2308 | 8968 ASCII 25B8 | 9656
7 'Word 2060 | 8288 50 \Word 2310 | 8976 03 \Word 25C0 | 9664
ASCII 2068 | 8296 ASCII 2318 | 8984 ASCII 25C8 | 9672
8 Word 2070 | 8304 51 \Word 2320 | 8992 94 \Word 25D0 | 9680
ASCII 2078 | 8312 ASCII 2328 | 9000 ASCII 25D8 | 9688
9 'Word 2080 | 8320 59 \Word 2330 | 9008 95 \Word 25E0 | 9696
ASCII 2088 | 8328 ASCII 2338 | 9016 ASCII 25E8 | 9704
10 Word 2090 | 8336 53 Word 2340 | 9024 9% \Word 25F0 | 9712
ASCII 2098 | 8344 ASCII 2348 | 9032 ASCII 25F8 | 9720
1 'Word 20A0 | 8352 54 \Word 2350 | 9040 97 \Word 2600 | 9728
ASCII 20A8 | 8360 ASCII 2358 | 9048 ASCII 2608 | 9736
12 'Word 20B0 | 8368 55 \Word 2360 | 9056 08 \Word 2610 | 9744
ASCII 20B8 | 8376 ASCII 2368 | 9064 ASCII 2618 | 9752
13 'Word 20C0O | 8384 56 \Word 2370 | 9072 99 \Word 2620 | 9760
ASCII 20C8 | 8392 ASCII 2378 | 9080 ASCII 2628 | 9768
14 Word 20D0 | 8400 57 \Word 2380 | 9088 100 \Word 2630 | 9776
ASCII 20D8 | 8408 ASCII 2388 | 9096 ASCII 2638 | 9784
15 Word 20E0 | 8416 58 \Word 2390 | 9104 101 \Word 2640 | 9792
ASCII 20E8 | 8424 ASCII 2398 | 9112 ASCII 2648 | 9800
16 'Word 20F0 | 8432 59 Word 23A0 | 9120 102 \Word 2650 | 9808
ASCII 20F8 | 8440 ASCII | 23A8 | 9128 ASCII 2658 | 9816
17 'Word 2100 | 8448 50 Word 23B0 | 9136 103 \Word 2660 | 9824
ASCII 2108 | 8456 ASCII | 23B8 | 9144 ASCII 2668 | 9832
18 'Word 2110 | 8464 61 Word 23C0 | 9152 104 Word 2670 9840
ASCII 2118 | 8472 ASCII | 23C8 | 9160 ASCII 2678 | 9848
19 'Word 2120 | 8480 62 Word 23D0 | 9168 105 \Word 2680 | 9856
ASCII 2128 | 8488 ASCII | 23D8 | 9176 ASCII 2688 | 9864
20 Word 2130 | 8496 63 \Word 23E0 | 9184 106 \Word 2690 | 9872
ASCII 2138 | 8504 ASCII 23E8 | 9192 ASCII 2698 | 9880
1 Word 2140 | 8512 64 Word 23F0 | 9200 107 \Word 26A0 | 9888
ASCII 2148 | 8520 ASCII 23F8 | 9208 ASCII 26A8 | 9896
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29 Word 2150 | 8528 65 Word 2400 | 9216 108 Word 26B0 | 9904
ASCII 2158 | 8536 ASCII 2408 | 9224 ASCII 26B8 | 9912
23 'Word 2160 | 8544 66 Word 2410 | 9232 109 Word 26C0 | 9920
ASCII 2168 | 8552 ASCII 2418 | 9240 ASCII 26C8 | 9928
24 'Word 2170 | 8560 67 Word 2420 | 9248 110 Word 26D0 | 9936
ASCII 2178 | 8568 ASCII 2428 | 9256 ASCII 26D8 | 9944
o5 'Word 2180 | 8576 68 Word 2430 | 9264 111 Word 26E0 9952
ASCII 2188 | 8584 ASCII 2438 | 9272 ASCII 26E8 | 9960
26 Word 2190 | 8592 69 Word 2440 | 9280 112 Word 26F0 | 9968
ASCII 2198 | 8600 ASCII 2448 | 9288 ASCII 26F8 | 9976
97 Word 21A0 | 8608 70 Word 2450 | 9296 113 Word 2700 9984
ASCII 21A8 | 8616 ASCII 2458 | 9304 ASCII 2708 9992
28 Word 21B0 | 8624 71 Word 2460 | 9312 114 \Word 2710 | 10000
ASCII 21B8 | 8632 ASCII 2468 | 9320 ASCII 2718 | 10008
29 'Word 21C0 | 8640 7 Word 2470 | 9328 115 Word 2720 | 10016
ASCII 21C8 | 8648 ASCII 2478 | 9336 ASCII 2728 | 10024
30 'Word 21D0 | 8656 73 Word 2480 | 9344 116 Word 2730 | 10032
ASCII 21D8 | 8664 ASCII 2488 | 9352 ASCII 2738 | 10040
31 'Word 21E0 | 8672 74 Word 2490 | 9360 117 \Word 2740 | 10048
ASCII 21E8 | 8680 ASCII 2498 | 9368 ASCII 2748 | 10056
32 'Word 21F0 | 8688 75 Word 24A0 | 9376 118 Word 2750 | 10064
ASCII 21F8 | 8696 ASCII | 24A8 | 9384 ASCII 2758 | 10072
33 'Word 2200 | 8704 76 \Word 24B0 | 9392 119 Word 2760 | 10080
ASCII 2208 | 8712 ASCII 24B8 | 9400 ASCII 2768 | 10088
34 'Word 2210 | 8720 77 Word 24C0 | 9408 120 Word 2770 | 10096
ASCII 2218 | 8728 ASCII 24C8 | 9416 ASCII 2778 | 10104
35 'Word 2220 | 8736 78 Word 24D0 | 9424 121 Word 2780 | 10112
ASCII 2228 | 8744 ASCIl | 24D8 | 9432 ASCII 2788 | 10120
36 'Word 2230 | 8752 79 Word 24E0 | 9440 122 Word 2790 | 10128
ASCII 2238 | 8760 ASCII 24E8 | 9448 ASCII 2798 | 10136
37 'Word 2240 | 8768 80 Word 24F0 | 9456 123 Word 27A0 | 10144
ASCII 2248 | 8776 ASCII 24F8 | 9464 ASCII 27A8 | 10152
38 'Word 2250 | 8784 81 Word 2500 | 9472 124 Word 27B0 | 10160
ASCII 2258 | 8792 ASCII 2508 | 9480 ASCII 27B8 | 10168
39 'Word 2260 | 8800 82 Word 2510 | 9488 125 \Word 27C0 | 10176
ASCII 2268 | 8808 ASCII 2518 | 9496 ASCII 27C8 | 10184
40 'Word 2270 | 8816 83 Word 2520 | 9504 126 Word 27D0 | 10192
ASCII 2278 | 8824 ASCII 2528 | 9512 ASCII 27D8 | 10200
a1 'Word 2280 | 8832 84 Word 2530 | 9520 127 Word 27E0 | 10208
ASCII 2288 | 8840 ASCII 2538 | 9528 ASCII 27E8 | 10216
42 'Word 2290 | 8848 85 Word 2540 | 9536 128 Word 27F0 | 10224
ASCII 2298 | 8856 ASCII 2548 | 9544 ASCII 27F8 | 10232
43 'Word 22A0 | 8864 86 Word 2550 | 9552
ASCII 22A8 | 8872 ASCII 2558 | 9560
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KoHdurypaumsa coobLueHnin xxypHarna Cuctemsl.

3anuck xypHana cu- | Agpec 1-ro | Kon-Bo Mp1MeyaHus

CTEMbI crnosa CnoB

Koa coobuieHns 0 1 1

[ata n Bpema *

log ** 1 1 -

Mecsy, 2 1 -

Yncno 3 1 -

Yacbl 4 1 -

MuHyTbI 5 1 -

CekyHapl 6 1 -

[ecaTtkn MunnnucekyHa 7 1 -

*

*%*

[laTa n Bpema xpaHutca B popmaTte ABOUNYHbIX YnCen.
2 nocnegHue umdpbl roga.

CoobuweHue:
Kon CoobueHune
0 XKypHan nyct
1 Owmnbka xpaHeHnsa aaHHbIX (MoTeps AaHHbIX ocuunnorpada ¢ sepcum M0 2.02)
2 Peseps
3 HencnpaBHOCTb BH. LUMHbI
4 BH. WwWnHa ncnpasHa
5 Temnepartypa Bbille HOPMbI
6 Temnepartypa B HopMme
7 Bxoga | HencnpaBHbI
8 Bxopga | ucnpasHbl
9 Bxoga U HeucnpaBHbl
10 Bxoga U ncnpasHsbl
11 MPB HeucnpaseH
12 MPB wvcnpaseH
13 Bxog [A1-08 Heucnp.
14 Bxopg A41-08 mncnp.
15 Bxopg [9-[116 Heucnp.
16 Bxog [A9-[016 ucnp.
17 OwmnbKa KOHTPONBHOM CYMMbl YCTaBOK
18 OwnbKa KOHTPONbHON CYMMbI AAHHbIX
19 OwnbKa KOHTPONbHON CYMMbI AAHHbIX
20 OwmnbkKa XypHana cucTemsbl
21 Owwnbka XypHana aBapumn
22 OcTaHoBKa 4acoB
23 Pe3sepes
24 Pe3seps
25 MeHI0 — yCTaBKN N3MEHEHDI
26 [Maposib n3aMeHeH
27 C6poc xxypHana cuctembl
28 C6poc xypHana aBapum
29 C6poc pecypca BbiknoyaTens
30 C6poc nHgukaumm
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31 3ameHeHa rpynna ycTaBoK
32 COTY — ycTaBkuM U3BMEHEHbI
33 Owwnbka 3agatoLero reHepaTopa
34 PectapTt ycTtponctea
35 YCTPOWUCTBO BbIKITHOYEHO
36 YCTPOWUCTBO BKITHOYEHO
37 Peseps
38 MeHto cbpoc ocumnnorpada
39 COTY — cbpoc ocuunnorpada
40 3anuck: KpuTnyeckasa ownbka ycTponcTea
41-43 Pe3seps
44 HeuncnpaBHOCTb Lienen BKIIHOYEHNSA
45 HeuncnpaBHOCTb Lienen OTKNYeHUs
46 He6ananc AUIM labc
47 bananc AU labc
48 HecummeTpus labc
49 CummeTpus labc
50 TH BHeLl. HencnpaBHOCTb
51 TH ncnpaseH
52 He6ananc AUIM Uabc
53 bananc AU Uabc
54 HecummeTpua Uabc
55 CummeTtpus Uabc
56 Uasc < 5B
57 Uasc > 5B
58 THHI1 BHewWw. HencnpaBHOCTb
59 THHI1 ncnpaseH
60 YacToTa BHe gmanasoHa
61 YacTtoTta B HopMme
62 Bblkntovarensb OTKNOYEH
63 Bblkntovatenb BKIIOYEH
64 BrnokupoBka BbIKItoMaTeNs
65 OTKa3 BbIKKYaTeNs
66 HewncnpaBHOCTb BbIKIOYaTeNs
67 BHeLw.Hencnp. BbIkNo4aTens
68 Hewncnp.ynpas. Bblkno4arens
69 Pabota YPOB
70 Peseps
71 3aluuTa OTKNHYUTb
72 AlB 6noknposaHo
73 AlB BH.6n0KMpoBKa
74 3anyck AlB 1 kpaT
75 3anyck AlB 2 kpat
76 3anyck AlB 3 kpat
77 3anyck AlB 4 kpat
78 AlB BKNOYNTH
79-84 Peseps
85 ABP 6noknpoBaH
86 ABP BHew. 6110knpoBka
87 ABP rotoBHOCTb
88 ABP oTkno4nTb
89 ABP BKI0YUTb
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90 ABP Bkn. peseps

91 ABP oTkn. peseps

92 ABP 3anyck oT 3awuthl

93 ABP 3anyck komaHga oTkI.

94 ABP 3anyck no nutaHuio

95 ABP 3anyck camooTkn.

96 KHONKa OTKITYUTb

97 KHonKa BKNIOYNTL

98 KoY oTKIMo4unTb

99 Krioy BKIHOYUTL

100 BHellHee OTKIIOYUTL

101 BHellHee BKNIOYUTL

102 COTY oTkniountb

103 COTY BKNOYUTL

104 OCHOBHbIE YCTaBK/

105 Pe3epBHble yCTaBKU

106 BHell.pesepB. ycTaBku

107 Peseps (0o eepcuu N0 3.01)

Brew. 6nok-ka komaHd CATY (c eepcuu 10O 3.01)

108 MeH10-OCHOBHbIE YyCTaBKM

109 MeHto-pesepBHbIe yCTaBKu

110 COTY-0CHOBHbIE YCTaBKU

111 COTY-pe3epBHble yCTaBKM

112 AlB BosBpaTt

113 AlB BosBpaTt F>

114 AlB Bo3BpaTt F>>

115 AlB BosBpart F<

116 AlB BosBpaTt F<<

117 AlB BosspaTt U>

118 AlB Bo3BpaTt U>>

119 AlB BosBpaTt U<

120 AlB BosBpaTt U<<

121 AlB BosBpaTt U2>

122 AlB BosBpaTt U2>>

123 AlB BosspaTt Uo>

124 AlB Bosspat Uo>>

125 AlB Bospart B3-1

126 AlB BosBpart B3-2

127 AlB BosBpaTt B3-3

128 AlB Bospart B3-4

129 AlB Bo3BpaT B3-5

130 AlB Bo3BpaT B3-6

131 AlB BosBpaTt B3-7

132 AlB Bo3BpaT B3-8

133 U<10B YacTtoTa HegocTtoBepHa

134 U>10B YacTtoTta focroBepHa

135 ABP MeHto 6noknpoBka

136 ABP COTY 6noknpoBka

137 COTY: nornka nameHeHa
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138 MeHt0: 3anyck JOrnkm

139 COTY: 3anyck norvku

140 MeHI0: 0OCTaHOBKa JTOMMKM
141 COTY: ocTtaHOBKa NOrmnku
142 Owwmbka Nornkn nNo CcTapTy
143 Owunbka Nornkmn Tamm ayT
144 Owmnbka Nornkn pasmep
145 Owwnbka nornkn komaHga
146 Owmnbka NOrnKn aprymeHT
147 Owwnbka pasmepa [MNMN3Y
148 Peseps

149 cri 1*

150 crn 2*

212 CIJ1 64*

* CMJ1 1...CINJ1 64 — coobuieHnsa cBoboaHO-NPOrpammMmMpyeMom SIormKu
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8.13 ®dopmart XypHana aBapum

B XypHane aBapui MOXeT XpaHuTbcsa A0 32 aBapui. [1py NpeBblleHUM 3TOro Yucna,
Kaxkgasi HoBasi aBapusi 6yaeT 3anucbiBaTbCsl HA MECTO camou cTapon aBapuun. Kaxxgasa aBapus
CUMTbIBaETCH LEeNNKOM (pa3brBaTb aBapuio Ha HECKOSIbKO YacTeln He JonycKaeTcs).

ABapun xpaHaTca B 2-x popmatax: B cnosax (Word), B ASCII-koae.
Ha kaxayto aBapuio BbigeneHo: 28 cnos — ans oopmata Word n 48 cnos — ans ASCII.
B Tabnuue 8.13.1 npuBeaeHbl agpeca Ans BCeX aBapui.

Tabnuua 8.13.1 — Agpeca aBapuim

Ne dopmar Anpeca Kon-Bo | Ne aBa- dopmat Anpeca Kon-Bo
aBapum HEX | DEC | cnoe | puu HEX DEC crnos
1 Word 2800 10240 28 17 Word 2C00 11264 28
ASCII 2818 10264 48 ASCII 2C18 11288 48
9 Word 2840 10304 28 18 Word 2C40 11328 28
ASCII 2858 10328 48 ASCII 2C58 11352 48
3 Word 2880 10368 28 19 Word 2C80 11392 28
ASCII 2898 10392 48 ASCII 2C98 11416 48
4 Word 28C0 | 10432 28 20 Word 2CCO0 11456 28
ASCII 28D8 | 10456 48 ASCII 2CD8 11480 48
5 Word 2900 10496 28 21 Word 2D00 11520 28
ASCII 2918 10520 48 ASCII 2D18 11544 48
6 Word 2940 10560 28 99 Word 2D40 11584 28
ASCII 2958 10584 48 ASCII 2D58 11608 48
7 Word 2980 10624 28 93 Word 2D80 11648 28
ASCII 2998 10648 48 ASCII 2D98 11672 48
8 Word 29C0 | 10688 28 24 \Word 2DCO0 11712 28
ASCII 29D8 | 10712 48 ASCII 2DD8 11736 48
9 Word 2A00 | 10752 28 o5 Word 2E00 11776 28
ASCII 2A18 | 10776 48 ASCII 2E18 11800 48
10 Word 2A40 | 10816 28 26 Word 2E40 11840 28
ASCII 2A58 | 10840 48 ASCII 2E58 11864 48
Word 2A80 | 10880 28 Word 2E80 11904 28
1 ASCII 2A98 | 10904 48 21 ASCII 2E98 11928 48
12 Word 2ACO | 10944 28 08 Word 2ECO 11968 28
ASCII 2AD8 | 10968 48 ASCII 2ED8 11992 48
13 Word 2B00 | 11008 28 29 Word 2F00 12032 28
ASCII 2B18 | 11032 48 ASCII 2F18 12056 48
14 Word 2B40 | 11072 28 30 Word 2F40 12096 28
ASCII 2B58 | 11096 48 ASCII 2F58 12120 48
15 Word 2B80 | 11136 28 31 Word 2F80 12160 28
ASCII 2B98 | 11160 48 ASCII 2F98 12184 48
16 Word 2BCO | 11200 28 39 Word 2FCO 12224 28
ASCII 2BD8 | 11224 48 ASCII 2FD8 12248 48
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KoHdourypauus aBapum B XXypHarne aBsapui npmsegeHa B Tabnuue 8.13.2.
Tabnuua 8.13.2 — KoHdurypaumsa asapum

Word ASCII
3anunce XXypHana asapun Anpec 1-ro Kon-Bo Anpec 1-ro Kon-Bo
crnosa CrnoB crnosa cros
1 JaTa n Bpemsa* 0 8 0 8
2 Kog noBpexgeHnsa™™ 8 1 8 2
3 Tun noBpexaeHna™™ ™ 9 1 10 2
4 3Ha4veHne NoBpeXOeHNs 10 1 12 2
5 3HayeHue la 11 1 14 2
6 3HadveHue Ib 12 1 16 2
7 3Ha4veHue Ic 13 1 18 2
8 3HayeHue 10 14 1 20 2
9 3HaueHue 11 15 1 22 2
10 3HaueHue 12 16 1 24 2
11 3HayeHue In 17 1 26 2
12 3HayeHue Ir 18 1 28 2
13 3HayeHue F 19 1 30 2
14 3HayeHne Uab 20 1 32 2
15 3Hayenne Ubc 21 1 34 2
16 3HayeHne Uca 22 1 36 2
17 3HavyeHune UO 23 1 38 2
18 3HavyeHune Ul 24 1 40 2
19 3HayeHune U2 25 1 42 2
20 3HavyeHune Un 26 1 44 2
21 3HayeHne BXxoa0B 27 1 46 2

* [1aTa 1 BpemMsa xpaHuTca B hopmaTe ABONYHO-AECATUYHBIX Yncen (cMm. Tabnuuy 8.13.3).

Tabnuua 8.13.3 — lata u Bpems (KoHpurypaums)

Anpec Kon-Bo
[aTta n Bpems 1-ro MpumeyvaHus
crnos
croBa
CoobLeHune 0 1 1
og (aBe nocnegHue umdgpsbl) 1 1
Mecsy, 2 1 -
Yucro 3 1 -
Yachl 4 1 -
MuHyTBI 5 1 -
CekyHapbl 6 1 -
[ecaTkn MUnnucekyHa 7 1 -
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1. CoobuieHune (coobLieHnsa n nx kogbl cMm. B Tabnuvue 8.13.4).
Tabnuua 8.13.4

Kon CoobueHune
XKypHan nyct
Curnhanmsauyusa
OTkntoyeHne

PaboTa

HeycnewHoe AlB

Bosspart

BkntoueHune

OMI1

~NoOOAIWINIFLIO

**Kog nospexaeHus (B popmate Word):

15 14 13 12 11109 8 7 6 5 4 3 2 1 O
X[ X[ XX X]|X|X|X X

| - _J
0-ocHOBHEIE hd
1-pe3epBHbIE Kox noBpexaeHus
Tabnuua 8.13.5

Kon MoBpexaeHus

0

1 [No noBbllIEHMIO TOKa |>

2 No noBbllIEHMIO TOKA |1>>

3 Mo noBbllIeHUIO TOKa 1>>>

4 o noBbILLIEHMIO TOKA 1>>>>

5 o noBbILLIEHUIO TOKa 0bpaTHOM NocneaoBaTeNbHOCTH 12>

6 o noBbIlLIEHUIO TOKa 0b6paTHOM NocrneaoBaTeNbHOCTH 12>>

7 Mo NoBLILEHMIO TOKA HYNEeBOW nocregoBartensHocTy 10>

8 Mo NoBLILEHMIO TOKA HYNEBOW NocnegoBartenbHocTn 10>>

9 M0 NOBLILEHNIO TOKA MBMEPEHHOIO MO HYNEBOMY KaHany In>

10 M0 NOBLILEHNIO TOKA M3MEPEHHOTO MO HYNEBOMY KaHany In>>

11 Mo NOBbLILEHNIO TOKA BbICLLEN FAPMOHUKN HYNEeBOW nocnegosBaTensHOCTH Ir>
12 O6pebiB npoBoga 12/11

13 Mo NOBbLILLEHUIO YaCTOThI F>

14 o noBbILLEHUIO YacTOThbl F>>

15 o NOHWXEHMIO YacToTbl F<

16 o NOHMWXEHMIO YacToThbl F<<

17 Mo NoBbILWEHNIO HanpsbkeHms U>

18 Mo noBbIWeHWIO HanpshkeHns U>>

19 Mo NoHWXeHM HanpskeHnst U<

20 Mo NOHWXeHMO HanpsbkeHus U<<

21 Mo noBbILWEHMIO HaNpsbkeHna obpaTHOW nocnegosaTensHocTM U2>
22 Mo noBbIWeHWIO HaNpshkeHna obpaTHoW nocnegosaTensHocTn U2>>
23 Mo NOBLILIEHMIO HANPSHKEHUST HYNeBown nocnegoBatensHocTn U0>
24 Mo NoBbILEHMIO HANPSXKeHNs HyNeBown nocnegosartensHocTn U0>>
25 BHelwHen 3awuTsl B3-1

26 BHewHen 3aluTsl B3-2

27 BHewwHen 3awuTtbl B3-3

28 BHewHen 3awmnTel B3-4

29 BHelwHen 3awuTsl B3-5

30 BHewHen 3aliuTsl B3-6

31 BHelwHen 3awmtel B3-7

32 BHelHen 3awuTtbl B3-8

33 OMIT
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34 PesepB
35 Peseps
36 Peseps
37 PesepB
38 Peseps
39 PesepB
40 Peseps

***Tun noBpexaeHus (B popmate Word):

15 14 13 12 11109 8 7 6 5
XXX

X |

— |
3HaueHue napameTpa Imo- 0-Hert da3er A

BpEXJIEHUS 1-Ectb paza A

K3 na 3emiio 0-Her ¢a3br B
1-Ectb daza B

0-Her ¢a3zer C
1-Ectb aza C

Tabnuuya 8.13.6
Kon 3HayeHne napameTpa NOBPEXAEHMS

Tok Ir

Tok In

Tok la

Tok Ib

Tok Ic

Tok 10

Tok 11

Tok 12

MowHocTb Pn
PesepB

PesepB

PesepB
MowwHocTb PO
PesepB
MowiHocTb P2
Yactota F
HanpsixeHve Un
HanpsixeHve Ua
HanpsikeHne Ub
HanpsikeHne Uc
Hanpsixexue U0
Hanpsixexve Ul
HanpsixeHue U2
HanpsibkeHne Uab
HanpsixkeHne Ubc
HanpsixeHue Uca
O6pbIB NpoBoaa
OMI, Lks

NINNINNNNNIN (R R R R PR R ke
®|(N|o|t|R|W|N|P|O|o|o|~N|o|u|hw|N|R|o]|@R(No| A~ WINIF O

[nsa pac4yéTta 3HayeHuns nospexaeHus (n. 4 Tabnuubl 8.13.2), 3HayveHun la; Ib; Ic; 10; I1;
12; In; Ir; F; Uab; Ubc; Uca; UO; Ul; U2; Un (n.n. 5-20 tTabnuubl 8.13.2); a Takke ans pacyérta
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HanpskeHnn Ua; Ub; Uc (tabnuua 8.13.6, koabl 18-20) n LK3 (tabnuua 8.13.6, ko 28) ucnonb-
30BaTb popMyIbl, NpuBeaeHHble B noapasgene 8.10 («basa gaHHbIX aHanoroBbIX CUrHaNoBY ).
PacuéTt obpbiBa nposoaa 12/11 (tabnuua 8.13.6, kog 27) npomn3BoanTCA No oopmMmynam,
npuBegeHHbIM B noapasgene 8.14 («dopmat ycTaBoK»).
[ns nony4yeHnsa 3Ha4YeHNn MOLLHOCTHU, BblpaXkeHHbIX B PH (Tabnuua 8.13.6, koabl 9, 13 u
15), npumeHsaoTCs PopMynbl:

= X5 po = X240 por = X 40
65536 65536 65536

roe  Pn’ — namepeHHast akTmBHas MOLHOCTb HYNeBOW NnocnenoBaTenbHOCTU, PH;
PO" — pacyéTHas akTMBHas MOLLHOCTb HyreBOW nocreaoBaTefnibHOCTU, PH;
P2’ — pacyéTHas akTMBHasi MOLLHOCTbL 0BpaTHOM nocneaoBaTenbHOCTU, PH.

MpumeyaHue — B xypHane aBapuin oTobpaxkaroTca 3Ha4eHNA MOLLHOCTU, BblpaXKeHHbIE B
PH.
[na nonyyeHnst 3Ha4eHNn MOLLHOCTH, BbIPaXXEHHbIX B BaTTax, MPUMEHSIOTCH (POpMYyIibl:

Pn=Pn"-256 | 1y * Ko
PO=P0"-256-1,, -K,,
P2=P2"-256 -1, K,

roe Pn — mnamepeHHada akTMBHasi MOLLHOCTb HYNEBOW NocnegoBaTenbHOCTH, BT;
PO — pac4éTHaga akTMBHasi MOLLHOCTb HYNeBown nocnegosaTensHOCTH, BT;
P2 — pac4éTHasa akTMBHasi MOLLHOCTb 0bpaTHOM nocnegoBaTenbHOCTH, BT.
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8.14 dopmaTt ycTaBOK

Ons nonyvYeHnsa 0OCTOBEPHBIX AaHHbLIX YCTaBOK HE06X0ANMO:

1. Cbpocutb 6uT (3anucateb 0) pyHKumen 5 no agpecy 0x0000:

OAO «benanektpomoHTaxkHanagkay, MuHck

3anpoc:
Am:iec Kon Anpec 6uta 3HavyeHune KoHTponbHas
yCTpPONCTBa | OYHKUMK buTa cymma
01h 05h 00h | 00h 00h 00h Mnb | C1b
2. OyHKunamn 3 unu 4 npoumntath gaHHble o agpecy 0x1000.
Ansa coxpaHeHns N3MEHEeHUN OaHHbIX YCTaBOK HEO6X0AMMO:
1. 3anucatb yctaBku dyHKunen 16 no agpecy 0x1000;
2. YctaHoButb 6uT pyHKumen 5 no agpecy 0x0000:
3anpoc:
An;zec Kon Anpec 6uta 3HaveHune KoHTpornbHas
yCTPOWUCTBA | QOYHKLUK buta cymMmma
01h 05h 00h | o0o0h FFh 00h MnE | C1b
OnucaHue pyHkyul npusedeHo 8 pasdersie 8.5.
Appec Kon-Bo| MNMpume-
Mpynna HanmeHoBsanve HEX | DEC | cnoB qF;Hwe
KoHdurypauua TT 1000 | 4096 1 1
MepBnYHbIN TOK TT 1001 | 4097 1 16
MepBnYHbIM TOK TTHI 1002 | 4098 1 16
MakcumarbHbIA TOK Harpysku 1003 | 4099 1 16
NamepuTenbHbinHe ncnonbdyertcs 1004 | 4100 4
KaHan KoHdurypaums TH 1008 | 4104 1 2
Koacppmuymnent TH 1009 | 4105 1 2.1
BHewHaa HencnpasHocTb TH 100A | 4106 1 3
o Koadpcpmumnent THHI 100B | 4107 1 2.1
E BHeluHsas HencnpasHocTb THHIM 100C | 4108 | 1 3
2 OoMIN KoHdourypauymns OMIT 100D | 4109 2 22
g"é napa“::;ﬁb' % MporpammHbie knioun 100F |4111| 1 24
; Homep Bxoaa Kkntova OTKAYNTb 1010 | 4112 1 4
cE Homep Bxoaa kntova BKIOYUTb 1011 | 4113 1 4
(‘§) Homep Bxoaa BHeLL. OTKMIOYNTb 1012 | 4114 1 4
o Homep BxoAa BHeLL. BKM4YUTb 1013 | 4115 1 4
é BHeLwHWiA curHan cbpoca curHanu- 1014 |a116| 1 4
S 3aL MM
0 | BHelwwHWe cur- BHELLHWUI cuUrHan rpynnbl yCTaBoOK 1015 | 4117 1 4
Hanbl He ncnonbayeTtcs 1016 | 4118 1 -
He ncnonbayetcs -
Tun nHtepdenca: 0 — RS485; 1 - 1017 | 4119 1
Ethernet (c Bepcuu MO 3.01) )
He ncnonbayeTcs -
Bnokuposka COTY (c Bepcum MO 3.01) 1018 | 4120 1 4
He ncnonbayetcs 1019 | 4121 4 -
HewncnpasHocTb [HencnpaBHOCTb 101D | 4125 5 5
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kKoHdurypaums L1(M) 1022 | 4130 2 6

5";06@';';':(’:‘; koHdburypaLmst L2(M1) 1024 |4132| 2 6
Hasbl koHdurypaums L3(M) 1026 | 4134 2 6
kKoHdurypaums L4(M) 1028 | 4136 2 6

KoHpurypaums LS5(ATTN) 102A | 4138 2 6

E/Iﬁoe%':(;f glmor- koHdurypaumsa L6(UJTN) 102C | 4140 2 6
HasTbl kKoHdurypaums L7(UJTN) 102E | 4142 2 6
koHurypaums L8(UJTN) 1030 | 4144 2 6

Homep Bxoga coctosaHus oTKnodeHns | 1032 | 4146 1 7

Homep Bxoaa coctoaHus BknodeHns | 1033 | 4147 1 7

BHewWHNN cnurHan HemcnpaBHOCTb 1034 | 4148 1 7

BriokmpoBka BKINOYEHUA 1035 | 4149 1 7

MapameTpbl Bpemsa YPOB 1036 | 4150 1 3*
BbIkntovaTens [Tok YPOB 1037 | 4151 1 16
Mmnynbc curHana ynpasneHus 1038 | 4152 1 3*

[NMTENbHOCTb BKITHOYEHUS 1039 | 4153 1 3*

KoHTpornb Lenen ynpasneHust 103A | 4154 1 25

CurHanbl ynpaBneHus 103B | 4155 1 8

KoH(urypaums AlB 103C | 4156 8 9

ABTOMATUKA KOH(purypaumsa ABP 1044 | 4164 9 10

He ncnonb3yeTcd 104D | 4173 1 -

KoHurypauma J13LL 104E | 4174 2 11

KoHurypauma B3-1 1050 | 4176 6 12

KOHpurypaums B3-2 1056 | 4182 6 12

KOoHurypauma B3-3 105C | 4188 6 12

BHewHue [KOHGUrypaumus B3-4 1062 | 4194 6 12
3awuTbl  [KOHpurypaums B3-5 1068 | 4200 6 12
KOHurypaumna B3-6 106E | 4206 6 12

KoHurypaums B3-7 1074 | 4212 6 12

KOHurypauma B3-8 107A | 4218 6 12
o KoHdpurypaums cetum 1080 | 4224 4 13.1
Q KoHdurypauus 1> 1084 | 4228 6 13
g KoHdpurypauus 1>> 108A | 4234 6 13
> KoHdurypauus 1>>> 1090 | 4240 6 13
g T OKOBLIC 3. KoHdourypauus 1>>>> 1096 | 4246 6 13
§ LTl KoHdourypauyus 12> 109C | 4252 6 13
= KoHdurypauus 12>> 10A2 | 4258 6 13
% KoHdurypauyus 10> 10A8 | 4264 6 13
) KoHdourypauus 10>> 10AE | 4270 6 13
S KoHdurypaums In> 10B4 | 4276 6 13
KoHdpurypayus In>> 10BA | 4282 6 13
o KoHdurypauus cetu 10CO | 4288 4 13.1
3 KoHdourypaums 1> 10C4 | 4292 6 13
e KoHdburypauws 1>> 10CA | 4298| 6 13
- KoHdurypaums 1>>> 10D0 | 4304 6 13
= KoHdurypauusa 1>>>> 10D6 | 4310 6 13
& | TOOBHe % ondnrypauus 12> 10DC | 4316| 6 13
x H KoHdpurypauyus 12>> 10E2 | 4322 6 13
z KoHdpurypauyus 10> 10E8 | 4328 6 13
) KoHdourypaums 10>> 10EE | 4334 6 13
§ KoHdburypaums In> 10F4 | 4340| 6 13
KoHdourypauyus In>> 10FA | 4346 6 13
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5 KoHdurypauus Ir> 1100 | 4352 6 13
5 c He ncnonb3yetcs 1106 | 4358 2 -
22 KoHdpurypaums 12/ 11 1108 [ 4360 | 4 13.2
© | DononHuTens- He ucnonbayeTcs 110C | 4364 | 20 -
x Hble 3awmTbl [KoHurypaums Ir> 1120 | 4384 6 13
5 S He ncnonbayetcs 1126 [4390| 2 -
28 KoHdpurypaums 12/ 11 1128 | 4392 | 4 13.2
o He ncnonbayetcs 112C | 4396 | 20 -
5 KoHdourypauma F> 1140 | 4416 8 15
é = KoHdourypauma F>> 1148 | 4424 8 15
s & | 3awuTeino [KoHdurypauus F< 1150 [4432| 8 15
© yactote  |[KoHdurypaums F<< 1158 |4440| 8 15
_ KoHdpurypaums F> 1160 | 4448 8 15
82, KoHdurypauusa F>> 1168 | 4456 | 8 15
N KoHdurypaumsa F< 1170 | 4464 | 8 15
- KoHdpurypauma F<< 1178 | 4472 8 15
© KoHdpurypaumus U> 1180 | 4480 8 14
= KoHdourypauusa U>> 1188 | 4488 8 14
Y KoHdpurypaumsa U< 1190 | 4496 8 14
= 3awutsl  [KoHurypaumsa U<< 1198 | 4504 8 14
€ | vanpsxerna [Kondurypauus U2> 11A0 [4512] 8 14
§ KoHdpurypaumus U2>> 11A8 | 4520 8 14
S KoHdourypauusa U0> 11B0 | 4528 8 14
KoHdourypauusa U0>> 11B8 | 4536 8 14
© KoHdourypauusa U> 11C0 | 4544 8 14
E KoHdurypauusa U>> 11C8 | 4552 | 8 14
§ KoHdomrypauus U< 11D0 | 4560 8 14
x 3awmtel  [KoHpurypauma U<< 11D8 | 4568 8 14
z HanpsbkeHus KoHdurypaumsa U2> 11EQ | 4576 8 14
) KoHdourypauusa U2>> 11E8 | 4584 8 14
3 KoHdomrypaumsa UO> 11F0 [ 4592 | 8 14
- KoHdourypauusa U0>> 11F8 | 4600 8 14
KOH(urypaums Bbix. fior. BJIC1 1200 | 4608 8 19
KOH(purypaums Bbix. fior. BJIC2 1208 | 4616 8 19
BLIXOAHbIE FO- KOH(purypaums Bbix. nor. BJIC3 1210 | 4624 8 19
IECKUE M- KOH(purypaums Bbix. nor. BJIC4 1218 | 4632 8 19
HaTTbl KOH(purypaums Bbix. nor. BJIC5 1220 | 4640 8 19
KOH(urypaums Bbix. nor. BJIC6 1228 | 4648 8 19
KOH(purypaums Bbix. nor. BJIC7 1230 | 4656 8 19
KoHurypaums Bbix. sior. BJ1IC8 1238 | 4664 8 19
5 KoHurypaunsa PEJIE 1240 | 4672 2 18
S koHdpurypauus PENE2 1242 | 4674 2 18
c KOoH(urypaums PEJIE3 1244 | 4676 2 18
o koHdurypauvsa PEJIE4 1246 | 4678 | 2 18
3 KoHurypauma PEJIES 1248 | 4680 2 18
g B KoHurypaums PEJIEG 124A | 4682 2 18
X bIXOAHBIE |l ondburypauma PEJTE7 124C | 4684 | 2 18
o pene KOH(purypaums PEJIES 124E | 4686 2 18
KoHQourypauna PEJIE9 1250 | 4688 2 18
KoHGurypaumsa PEJIE10 1252 | 4690 2 18
KoHGourypauma PEJIELL 1254 | 4692 2 18
KoHQurypauna PEJIE12 1256 | 4694 2 18
KoHQurypauna PEJIE13 1258 | 4696 2 18
He ncnonbayeTtcs 125A | 4698 2 -
He ncnonbayeTtcs 125C | 4700 2 -
He ncnonbayeTtcs 125E | 4702 2 -
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KoHpurypaumna MHOWKATOP1 1260 | 4704 2 17

KoHpurypaums MHOWUKATOP2 1262 | 4706 2 17

kKoHurypaums MHOWKATOP3 1264 | 4708 2 17

NupukaTtopsbl KOHurypauna MHOWKATOP4 1266 | 4710 2 17

KoHurypauma MHOWKATOPS 1268 | 4712 2 17

kKoHurypaums MHOWKATOPG6 126A | 4714 2 17

kKoHurypaums MHOWKATOP7 126C | 4716 2 17

KoHpurypaums MHOWUKATOPS 126E | 4718 2 17

. HOMep YCTPOUCTBA 1270 | 4720 1 20

£  [KoHdburypaumsickopoCTb nopTa 1271 | 4721 1 21

83 YCTpOWACTBa |He ucnonb3yeTtcs (ecnu nopt Ether- | 1272 | 4722 2 -
Che net — IP agpec - ¢ Bep. N0 3.01)

Ocuunnorpad KoHdurypaumsa ocumniorpacda 1274 | 4724 1 23

1. KoHdourypauua TT
15 14 13 12 11 10 9 8 7

6 5 4 3
XXX XXX XXX X X[ X|X|X|X

Twun
0 -latlb+lc
1 -latlc
2. KoHdourypauma TH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
X X[ XX X[ XX XXX X|X[X[|X|X

Twun
0 -va+Ub+Uc+Uo
1 - Ua+Ub+Uc

2.1. KoacppmumeHT TH (KtH) n koadbdomumeHT THHIM (KtHHn).
BHyTpn MukponpoueccopHbix perne Kti n Kthhn npeacraBnsoT cobomn 2-x 6anTHoe uenoe yuc-
no X.

X = Koyumm 296 5 Koy umm= %} , ecnu ctaplummn 6ut X paseH Hyno;

X = KTH(THHH) '256+32768' K _ (X —32768) -1000

1000 TH(THHIT) = 256 , €ecnu ctapwumn 6ut X paBeH

eanHuLe.

3. HeucnpaBHocCTb

Homep Bxoga HenmcnpaBHOCTM COOTBETCTBYET 3HAYEHUSM, NMPUBEOEHHBIM B MNPUIIOXKe-
HUm 3.

4. Bxog knto4a
Homep Bxoaa krtoya COOTBETCTBYET 3HAYEHUAM, NMPUBELEHHBIM B NPUIOXeHUU 3.
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5. KoHdurypaums pene « HEMCINMPABHOCTb».

Kon-Bo
HanmeHoBaHne Mpum.
Apgpec 1-ro cnoea Cnos

KOHourypauma pene 0 1 1
«HewucnpaBHOCTb»

UMnMynsc pene *

1 1 3

«HeuncnpaBHOCTbY

6. KOHd)MpraLlMFI JTOrM4eCknx BXoaHbIX CUrHaJ10B.

INNornyeckune curHanbl «M» dopmumpytoTcs, kak cymma no «M» OUCKPETHbIX CUrHanoB u
MHBEPCHbIX ANCKPETHbIX curHanos. Jlormdeckme curHanbl «AJTN» cdopmupyloTcs, kak cymma no
«AJTN» QUCKpeTHbIX CUTHANoOB M UHBEPCHbBIX AUCKPETHbIX curHanoB. KoHdwurypauus BXOOHOMO
NOrM4YeCcKoro curHana 3aHmmaet 2 cnosa (32 6uta).

1 cnoBo 2 cnoBo
curHan curHan Kon (HEX) Kon (DEC)

/11 19 1 1
mHB.1 mHB.[19 101=100+1 257=256+1
[12 110 2 2
mHB.[2 mHB.[]10 202=200+2 514=512+2
13 111 4 4
nHB.[3 mHB.[011 404=400+4 1028=1024+4
14 112 8 3
nHB.[14 nHB. 412 808=800+8 2056=2048+8
15 113 10 16
nHB.[15 nHB.[]13 1010=1000+10 4112=4096+16
16 114 20 32
MHB.[16 mHB.[014 2020=2000+20 8224=8192+32
[17 115 40 64
nHB. 7 nHB. 415 4040=4000+40 16448=16384+64
18 [116 80 128
nHB.[18 nHB.[116 8080=8000+80 32896=32768+128

T.e., Hanpumep, anda [11 (octanbHble aHANOrMYHO):
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

1 - unBepcus curnana /{1 1 - Haymuue curHana /11

Mpumep:
Jlornyeckun curHan npeacrtasnsiet cobon cymmy [14 v nHe. [12, Toraa ero 3Ha4yeHue Bbl-
yucnseTcs Kak 514+8=522
15 14 13 12 11 10 9 8
0o(0ojoj0o|0|0|1]0

7 6 5 4 3 2 1 0
ojofojoj1;0|10

7. CN1UCOK CUrHanoB BbIKITKOYaTEeNs.

Homep Bxoaa curHana BbIKNtoYaTensi COOTBETCTBYET 3HAYEHUAM, NPUBEAEHHBIM B Mpu-
noxeHun 3.
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8. KoHpurypauusa curHana ynpasreHus.

KoHgurypauus 3agaetcsa B nepBbix 4-x butax:
0 — KOHTPOJb (pa3peLleH TONbKO KOHTPOSb M 3annUcb COOLITUIN B XXypHas CUCTEMBbI),
1 — paspeLueHo (pa3peLleHo yrnpasneHne BblkovaTenem).

15 14 13 12 11 10 9 8 7 6 5 4 3

2

1 0

YIpPaBIEHUE OT KHOIIOK

XXX X[ X XXX | X[ X|X|X
|
YIPABJICHUC OT KJIKOYa
BHCIHIHCC YIIPABJICHUC
ynpasienue ot CUATY
9. KoHdurypauusa AlB
HavmMeHoBaHune Anpec 1-ro |Kon-Bo Mpum.
cnosa CnoBs
KoHdpurypauma AlB 0 1 1a*
Homep Bxoga 6noknposku AlB 1 1 2*
Bpemsi bnoknposkn AlNB 2 1 3*
Bpemsa rotoBHocTu AlB 3 1 3*
Bpemsa 1 kpata AlB 4 1 3*
Bpema 2 kpata AlB 5 1 3*
Bpemsa 3 kpata AlB 6 1 3*
Bpemsa 4 kpata AlB 7 1 3*
10. KoHdpurypauuna ABP
HavMeHoBaHue Anpec 1-ro \Kon-8o Mpum.
cnosa CnoB
KOoH(purypaums ABP 0 1 16*
Homep Bxoga ABP 6nokunposka 1 1 2*
Homep Bxoga ABP cbpoc 610KMpOBKK 2 1 2*
HoMep Bxofa curHana «3anyck ABP» 3 1 2*
Homep Bxoga ABP cpab 4 1 2*
ycTaBka no spemeHun ABP cpab 5 1 3*
Homep Bxoga ABP BosBparta 6 1 2*
ycTaBka no BpemeHn ABP Bo3Bpata 7 1 3*
3a[lepXXKa oTKN. PesepBa 8 1 3*
peseps 9 1 -
11. Kondurypaums J13LU
HavmeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CNnoB
[KoHdourypauymsa N3LU 0 1 18"
YcTaska JISLU 1 1 8.2*
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12. KOH(purypaumss BHELLHUX 3aLumnT

HanmeHoBaHue Aapec 1-ro |Kon-8o Mpum.
crnosa CrnoB
KoHurypauma B3 0 1 7*
Homep Bxoga 6rnokmpoBkm B3 1 1 2*
HoMep Bxofa cpabaTbiBaHus B3 2 1 2*
yCTaBka Nno BpemeHn cpabatbiBaHus B3 3 1 3*
HoMep Bxoga Bo3BpaTa B3 4 1 4*
yCTaBka no BpemeHu Bo3eparta B3 5 1 3*

13. KoH(purypaums TokoBbIx 3awuT (1>, I>>) 1>>> 1>>>> 10>, 10>>, In>, In>> 12>, 12>>) I1>)

HanmeHoBaHue Aapec 1-ro | Konmuectso Mpum.
cnosa CnoB

KOH(purypaums 0 1 5a*; 56*; 5B*
HomMep BxoAa 6noKnMpoBKu 1 1 2*
ycTaBka cpabaTbiBaHUS 2 1 8.1%; 8.2*
yCTaBka Nno BpeMeHn cpabartbiBaHus 3 1 3*
ycTtaBka nycka no U 4 1 8.4*
yCTaBKa N0 BPEMEHU YCKOPEHUS 5 1 3*
13.1. KoHdurypaumsa napameTpoB CeTn

HanmeHoBaHue Anpec 1-ro Kon-Bo cnos ,Ell/lanasoy N3mepeHune

cnosa 3HaYeHUN

Yron makc 4yBCTBUTEITbHOCTY | 0 1 0 +360 rpag
Yron makc vyyBcTBUTENbHOCTY 10 1 1 0 =360 rpag
Yron makc 4yBCTBUTENBHOCTU INn 2 1 0 +-360 rpag
Yron makc 4yBCTBUTESTbHOCTU 12 3 1 0 =360 rpag
13.2. KoHdurypaums 3awmt ot obpbiea nposoga (12/11)

HanmeHoBaHue Anpec 1-ro | Kon-8o Mpum.

cnosa CNnoB

[KoHurypaums 0 1 5r*
[Homep Bxopa 6nokuposkm 1 1 2%
YcTaBka cpabaTbiBaHus 2 1 8.3*
YcTaBka no BpemeHu cpabaTbiBaHUs 3 1 3*
14. KoH(purypaums salmnT HanpsxxeHns

HanmeHoBaHue Aapec 1-ro |Kon-8o Mpum.

cnosa CNnoB

KOHoUrypaumsa 0 1 6*
Homep BXxoga BroKMPOBKM 1 1 2*
ycTaBka cpabaTbiBaHUs 2 1 8.4*
yCTaBka No BpeMeHn cpabartbiBaHus 3 1 3*
yCTaBKa BO3BpaTa 4 1 8.4*
yCTaBKa No BpeMeHU BO3Bpara 5 1 3*
pe3epB 6 2 -
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15. KoH(urypaums sawmr no 4acrorte

HanmeHoBaHue Aapec 1-ro |Kon-8o Mpum.
cnosa CInoB
KOH(purypaums 0 1 7*
Homep BXoAa GrIOKMPOBKM 1 1 2*
ycTaBka cpabaTbiBaHUS 2 1 8.4*
yCTaBka No BPpEMEHN cpabaTbiBaHMA 3 1 3*
yCTaBKa Bo3Bpara 4 1 8.4*
yCTaBKa Mo BpeMeHU Bo3Bpara 5 1 3*
peseps 6 2 -
16. lameputenbHbii kaHan n Tok YPOB
3HayeHune 53:3::3; N3mepeHune
HoMMHanbHbIN NEPBUYHbLIN TOK dda3HOro TpaHcdop- 0-+-3000* A
ImaTopa Toka 0-+-5000**
HoMMHanbHLIN NEPBUYHLIN TOK TpaHcdopmaTopa To- 0+100* A
Ka HyrneBoK nocnegoBaTeNbHOCTU 0-+1000**
HomuyHanbHbIN TOK HArpy3ku 0+40 IH
MakcmmanbHbIN TOK Harpy3sku 0+40 IH
Tok YPOB 0-+40 IH
* B Bepcum 1.12 MO
** ¢ Bepcumn 1.14 1NO
17. KoHurypaumnsa nHOMKaTopoB
HanmeHoBaHue Anpec 1-ro crio-| - Kon-8o Mpum.
Ba CInoB
TVN cUrHana 0 1 o*
curHan cbpoca negukatopa 1 1 10*
18. KoHourypaums BeIXO4HbIX pene
HavmeHoBaHuve Appec 1-ro crnoea ng:(;io Mpum.
TVN cUrHana 0 1 o*
MMNyInbC pene 1 1 3*
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19. KoHdpurypaums normyeckmnx BbIXoOgHbIX CUTHaNoB

KoHurypauus BbIXOOAHOrO NOrMYeckoro curHana saHumaet 8 cnos. BbixogHowm noruye-
Cku curHan dopmumpyetcs kak cymma no «UM» mn3 ncnonbayembix BXOAHbIX CUrHANoB (45
kaxgoro 6uta 0-HeT curHana, 1-ecTb). 3HayeHMe fIorMyeckoro curHana paBHO CyMMe KOA4OB UC-
NONb3yeMbIX CUrHanoB.

6':?3 Kog 1 cnoso cngso 3crnoso | 4crnoBo | 5cnoBo | 6 cnoso |7 cnoBo |8 cnoso
0 1 Otk Beikn. | 1 J1 1o 12> 1o F> MO U2> | Peseps | Peseps
1 2 BKIL. BBIKIL 12 2 CPAB 12>| CPAB F> |CPAB U2> | Peseps | Peseps
2 4 |Heucnpasuocts | 13 J3 NO 12>> | KO F>> | KO U2>> | Peseps | Peseps
3 8 ['p. YceraBok J14 JI4 CPAB 12>>| CPAB F>> |CPAB U2>>| Peseps | Peseps
4 16 Peseps 5 JI5 1O 10> 1O F< MO UO0> | Peseps | Peseps
5 32 | Curnamuzauus | 16 J16 CPAB 10>| CPAB F< |CPAB U0>| Peseps | Peseps
6 64 ABapus 7 7 MO 10>> | MO F<< | MO U0>> | Pesepr | Peseps
7 | 128 3emiis 18 JI8 CPAB 10>>| CPAB F<< |CPAB U0>>| Pesepr | Peseps
8 | 256 ABP BxJL J19 no I> MO In> | MOU> |CPAB B3-1| Peseps | Peseps
9 512 ABP otk J10 CPAB I> | CPAB In>| CPAB U> |CPAB B3-2| Peseps | Peseps
10 | 1024 | ABP6Gmox | 11 | MO I>> | MO In>>| MO U>> |CPAB B3-3| Peseps | Peseps
11 | 2048 Peseps JI12 | CPAEB I>> [CPAB In>>| CPAB U>> |CPAB B3-4| Peseps | Peseps
12 | 4096 | Pa6ora JI3II | A13 | HO I>>> O Ir> MO U< |CPAB B3-5| Peseps | Peseps
13 | 8192 | PaGora YVPOB | JI14 | CPAB I>>> | CPAB Ir>| CPAB U< |CPAB B3-6| Peseps | Peseps
14 [16384| Bkn. mo AIIB | JI15 | MO I>>>> | MO 12/11 | MO U<< |CPAB B3-7| Peseps | Peseps
15 |32768| VYckopenue J116 |CPAB I>>>>|CPAB 12/11| CPAB U<< |CPAB B3-8| Peseps | Peseps

20. Homep ycTpoincTBa:
[nanas3oH 3HadeHunn: 1+247.
21. CkopocTb nopTa (but/c):
0-1200 2 — 4800 4 —19200 6 — 57600
1-2400 3 -9600 5 -38400 7 — 115200
22. KoHdourypauusa OMI
HaummeHoBaHe Aapec 1-ro |Kon-8o Mpum.
crnoea CrnoB
[KoHdourypaums OMI 0 1 18"
YaenbHoe UHOYKTUBHOE CONpOTMBIE- 1 1 11*
H1e NUHUN
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23. KoHourypauumsa ocumnnorpada

KoHgbuaypauus ocyunnoegpagha e eepcusix 2.00; 2.1 — 3.01 [10:

0 — ogHa nepesanucbiBaeMas ocuunnorpamMmma

1 — ABe nepe3anucbiBaemble OCLMINIorpaMmmbl
2 — Tp1 NepesanucbiBaemMble OCLMINorpamMmbl

3 — YeTblpe nepesanncbiBaeMble OCLUINIIOrpaMMbl

4 — natb nepesanncbiBaeMbiX ocuuniorpamm

5 — wecTb nepesanncbiBaeMbIx ocLMUINorpaMmm

6 — ceMb NepesanncbiBaeMbliX OCLUIIOrpaMmm

7 — BOCeMb MepesanucbiBaeMbiX ocUUnsiorpamMmm

8 — neBATbL nepesanmcbliBaeMblX ocuuniiorpamm
9 — gecaTb nepesanncbiBaeMbIX OCLMANIOrpamMmm

10 - 11 nepesanucbiBaeMbIX OcLUIOrpaMmm
11 — 12 nepesanuncbiBaeMbIX OCLMUIIIOrpaMm
12 — 13 nepesanncbiBaeMbIX oCLuUIorpaMmm
13 — 14 nepesanncbiBaeMbIX OCLMIIIOrPaMm
14 — 15 nepesanucbiBaeMbIX OCLUIIOrpaMmm
15 — 16 nepes3anucbiBaeMbIX OCLUANIOrpaMmm

KoHbuaypauyus ocyurnnoepagha
(e sepcusix 1.15 - 1.17 10):

0 — oAHa HenepesanucbiBaeMast OCLUNorpaMmMa;

1 — ogHa nepesanucbiBaemas OCLMNNorpamMmva;
2 — nBe nepesanucbiBaeMble OCLMIIorpammbi
3 — Tpu NepesanncbiBaeMble OCLUMNorpamMmmbi;

4 — YyeTblpe nepesanncbiBaeMble oCUUNIIoOrpamMmmel;

5 — naTb nepesanncbiBaeMbIX OCLMUIINIOrpamMm;

6 — WecCTb nepesanncbiBaeMbIX OCLUUIINOrpamMm;

7 — ceMb nepes3anncbiBaeMbIX ocuuniorpamm

24. [MporpaMMHbIe KINHoYK:
15 14 13 12 1110 9 8 7

16 — 17 nepes3anncbiBaeMbIx ocLMnorpaMmm
17 — 18 nepesanucbiBaeMbiX oCLMIIOrpaMm
18 — 19 nepesanucbiBaeMbIX OCLUIIOrpaMm
19 — 20 nepe3anucbiBaeMbIX ocuuniorpaMmm
20 — 21 nepe3anucbiBaemasi ocuuniorpamma
21 — 22 nepe3sanucsiBaemMble ocLUUNIiorpaMmel
22 — 23 nepe3sanucbiBaemMble oCcLUUNIorpaMmel
23 — 24 nepe3sanucbiBaemMble OCLMNIorpaMmebl
24 — 25 nepe3sanncbiBaeMblX OCLUNorpamMmm
25 — 26 nepes3anunucbiBaeMbIX OCLUNIIOrpamMmm
26 — 27 nepe3anucbiBaeMbIX OCUUIINorpamMmm
27 — 28 nepes3anunucbiBaeMblX OCUUIIOrpamMmm
28 — 29 nepe3sanuvcebiBaeMbIX oCUUIINorpamMmm
29 — 30 nepesanucbiBaeMblX oCLUINorpamMmm
30 — 31 nepesanucbiBaemMada ocuunrorpamma
31 — 32 nepesanucbiBaeMble OCLUUIIIOrpaMmMbl

KoHgpuzypayus ocyunnozpacgha
(0o eepcuu 1.1510):

0 — ogHa ocuunnorpamMma;

1 — ogHa nepe3sanucsiBaeMas
ocuunnorpaMmma;

2 — [Be nepesanucbiBaemble
ocumnorpaMmel

6 5 4 3 2 1 0

MporpaMMHBIN KITHOY 16 ...

25. KoHTponb Lenen ynpasneHuns:

[MporpamMmHBbIn KoY 1

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
XX X[ X[ X|X|X|X X | X[ X|[X|X]|X
0 - BHBEIEHO
1 - BBEIEHO
1a* - koHdurypauus AllB:
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
X[ X[ X|X|X]|X]|X X[ X|X|X|X
Banyck AIB 1o 0 - HET
1 - OIHOKPATHOE
CaMOOTKJIIOUEHUIO :
0 - HET 2 — 2-x KPATHOE
1 - ECTh 3 - 3-x KPATHOE
4 - 4-x KPATHOE
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16* — KoHurypaumst ABP:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
XXX | XXX XIX[X]|X|X
|ABP OT curHana
ABP no camooTknto4eHunto
PaspeweHue cbpoca 6nokmposku ABP ABP no oTtknto4yeHunto
No BKMOYEHMUIO BbIKITIOMaTENS ABP no 3awurte

18* — koHurypauua OMIT n J13W B Bepcun 1.12 MNO:
15 14 13 12 11109 8 7 6 5 4 3 2 1 0

X[ X[ XXX X|X[IXIX]|X[|X]|X|X[|X]|X

0 - BEIBEIEHO
1 - BBeOEHO

— KoHcpurypaums JI3LWL ¢ Bepcum 1.14 MO:
15 14 13 12 1110 9 8 7

6 5 4
XXX XXX X[ X|X]|X]|X|X

X |w
XN

0 - BEIBEIOEHO
1 - cxema 1
2 — cxema 2

le* — koHdurypaumsa pene «HEUCINPABHOCTb»:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

X[ XXX XXX X

1 — HeucnpaBHOCTb YCTPOMCTBA
(annapatHas)
1 — peseps
1 — HencnpaBHOCTb YCTPONCTBA
(BaHHbIX)
1 — peseps
1 — HencnpaBHOCTb BbIKMKYATENS
1 — peseps
1-HencnpaBHOCTb N3MEPEHUS
(HanpspkeHns)
1- HencnpaBHOCTb U3MEPEHMS
(4acToThbl)

2* - HoMep Bxoaa 6510KMPOBKM
Homep Bxoga 6r10KMPOBKM COOTBETCTBYET 3HAYEHMAM, NMPUBEOEHHBIM B MPUMOXeHun 3.

3* - ycTaBka no BpemeHu
BHyTpn MUKpONpoLLECCOPHbIX pene ycTaBka No BpeMeHn npeacrasndet cobon umcno X:
X=T /10, roe T - ycTaBka No BpeMeHu, McC.
Ecnn T>300000 mc, To X= (T/100) + 32768.
O6paTHoe npeobpa3oBaHue:
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Ecnin X =0 + 32767, T0:
T=X-10 mc,
ecnn X = 32768 + 65535, 10
T=(X-32768 )-100 mc
Mpnmep:
YcrtaBka no BpemeHun T=4500 mc 6yget npeacrtasneHa ymncrom 450,
Yctaeka no Bpemenn T=450000 mc 6ygeT npeacrasneHa vmncnom 37268.

T.e.:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
—
3Ha4YEHUE BPEMEHU
0 - x10mc
1 - x100mc
4* - Homep BXxoaa.
Homep BXO4a COOTBETCTBYET 3HAYEHUAM, NpnBeaeHHbIM B rlpI/IJ'IO)KeHMM 3.
5a* — koHUrypaumsa HanpasneHHON 3alnTbl OT NOBbIWEHUS ToKa (1>, [>>, [>>>) [>>>>):
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
N Y' J
Iyck o U 0 - BLBemeHa
0 -Her 1 - BBeneHa
1 -ecThb 2 — CUTHaIMB3alus
3 — OTKJIOUEHUE
XapakTepucTmka
0 — HeBaBucuMmasa OCIIUIIOTPAG
1 - zaBucumasa Nl 0 -BEBENEHO
2 — 3aBucuMmas N2 1 -BBemeHo
3 - szaBucumasa N3
YCKOpeHMe HanpaBJjieHue ABP
0 - hem 0 —-BEIBEIEHO
1 - ecTb 0 - Her 1 -BBEmeHO
1 — oT mmH
2 — K WIKHAaMm
AIIB
0- HeHampaB- 0 -BHBezmeHO
JleHHada 1 —BBEeIE€HO
1- OJOoKMPOBKa
YPOB
0 - omua dasza 0 - BHBEIeHO
1 - Bce dasu 1 -BBeneno
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56* — kOHUrypaumsa HanpaBneHHOM 3alnTbl OT NOBbLILEHUS TOKa HyfeBOKW NocrneaoBa-
TenbHocTu (10>, 10>>, In>, In>>) 1 HanpaBNEeHHOW 3aLUMThbl OT NOBLILLIEHWSI TOKa 0BpaTHOW No-

cnepoBatensbHocTu (12>, 12>>):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

X | X
| T R
YCcKopeHue
0 - mer 0 - BLBemeHa
1 - ecTn 1 - BBemeHa
2 — CUTHalImMs3alumsa
3 — OTKJIIOUEeHUe
Ilyck no U
0 -mew OCIJUIOT PAD
1 —ecte 0 —-BEHIBEIOEHO
1 -BBEIeHO
HanpasiieHue
ABP
0 - HerT
0 —-BHIBEOEHO
1l - or ummH
1 -BBEIeHO
2 — K lIIKHaM
ATIB
0- HeHamnpabBJleHHAad 0 -BEIBEOEHO
1- BioxMpoOBKa 1 -BBEHEHO
YPOB
0 - ToK 0 - BHIBEIEHO
1 - MOWHOCTE 1 -BBEmeHO

56* — KoHurypauus 3almTbl OT MOBbILLEHNA TOKa BbICLLUEN rAPMOHUKMA HYNEBOW nocrie-
poBatenbHocTy (Ir>):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
XXX [X[|X X

N Y’ J
0 - BLIBemeHa
1 - BBemeHa
2 — CHUTHaIMs3alLmga
3 — OTKJIIOUEeHMue
OCHOMJIJIOT'PAD
0 —-BHIBEIOEHO
YCcKOopeHue 1 -BBemeHo
0 — merT
1l - ecTh ABP
0 —-BHIBEIOEHO
1 -BBemeHO
AIIB
0 —-BHIBEIOEHO
1 -BBEIeHO
Myck 1o U YPOB
0 —mer 0 - BHIBEIEHO
1 —ecThb 1 -BBeIdeHO
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5&* — KoHdurypaumsa sawmTsl oT ob6pbiBa nposoga (12/11):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
X[ XXX [ XX |X]|X
N Y’ J
0 - BHBeIeHa
1 - BBemeHa
2 — CUTHaIMs3aLmga
3 — OTKJIOUEHUEe
OCHOMJIJIOT'PAD
0 —-BHIBEOEHO
1 -BBemeHO
ABP
0 —-BHIBEOEHO
1 -BBEIeHO
ATIB
0 —-BHIBEIOEHO
1 -BBEImeHO
YPOB
0 - BEHIBEIEHO
1 -BBEIeHO
6* - KOHd)MpraLl,MFl 3anT NO HanpsA>XeHuto
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
X | X
| — N
- 1
AllB BO3BpaTa \(
0 -HeT 0 - BHIBemeHa
1l -ecTn
1 - BBezmeHa
2 — CUTHaImMs3alLmsa
3 — OTKJIOUEeHUe
BosBpar CBpoc cTyn
0 -HeT 0 -HeT
1l -ecTnb 1 -ma OCUMJIJIOT'PAD
0 —-BHIBEIOEHO
1 -BBemeHO
[lapameTp
0 - onHa ®dasa ThﬂbKO?ﬂﬂ ABp
1 - Bce dasw CTyneHeu 0 —-BLIBEIEHO
2- omuo smueitHoel U>; U>>; 1 -BBemeno
3- BCe JIMHEMNHHE U<; U<
4 - Up AIIB
0 —-BHIBEIOEHO
1 -BBEIeHO
[lapameTp
0 —-[Lq}TbanonnﬂcTyneHeﬁ XPOB
. —BEIBEIIEHO
1 -00 Uo>; Uo>> 1 -BBEemeHO
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7* - KOH(pUrypaums BHELLIHUX 3aLUUT M 3amT Mo YacToTe

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
XXX |X|X
Y
0 - BBIBEIeHa
1 - BBezmeHa
2 — CUTHalImMs3alumsa
3 — OTKJIIOUEeHUe
OCHOMIIJIOT'PAD
AIIB BO3Bpara Copoc cryn 0 —BHEBEmEHO
0 —-HeT 0 -mer 1 -BBEemeHO
1 -ecTb 1 -ma
ABP
0 —-BHIBEOEHO
1 -BBEIeHO
ATIB
0 —-BRHIBEIOEHO
1 -BBEImeHO
Boszepar YPOB
0 -Her 0 -BHIBEIEHO
1 -ecTn 1 -BBEIeHO

8* - BHyTpU MMKPOMPOLIECCOPHBLIX perne ycTaBka npeacrasnsiet cobon 2-x bantHoe uenoe
yucno X.

8.1* YctaBku no Tokawm In, Ir:

65536-Y

X = , roe Y — 3HauyeHune ycTaBku, In.

O6paTtHoe npeobpasoBaHue:
X-5

65536

8.2* YcTaBKM NO OCTarbHbIM TOKaM UM MOLLHOCTHU:

X = % , rae Y — 3HayeHue yctaBku, In (PH).
O6paTtHoe npeobpa3oBaHue:
_X-40
65536

8.3* YcTaBku no oTHoweHuto 12/11:

X = % roe Y — 3HaveHue yctaBku, %.
O6paTHOoe npeobpasoBaHue:
X -100
Yy=2"~——
65536
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8.4* YcTaBKM MO HanNpsXXeHUto 1 YacTtoTe:

X =Yx256,
roe Y — aHayeHue yctaeku (B BonbTax — Af1A YCTaBOK MO HAMNPSHKEHWIO, B repuax — Ans yCTaBok
no yacroTe).

O6paTHOoEe npeobpasoBaHue:
Y = X/256

9*- TMN cMrHana MHOMKaTOPOB U BbIXOOHbIX pene
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

KOJI CUTH
0 —moBTOpHTEIH Ol curtalia

1 - 6muHKeEp
Koa curHana cooTBeTCTBYET 3HA4YEHUAM, NpMBeAEeHHbIM B NpunoxeHuun 3 (tabnuua 4).

10*- curHan cbpoca nHamnkaTopa
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

XXX X[ XXX X|X]|X]|X

1- curnan «cOpoc MHAMKAITUN

1- npocMoTp «wKypHaa aBapuii»

1- mpocMoOTp «wKypHaJIa CUCTEMBI»

1- xHOMKa «cOpOC»

1- xHOIIKA «BBOI»

11* BHYTpX MMKpPONPOLIECCOPHLIX pene yaenbHOe NHOYKTUBHOE COMPOTUBIIEHNE JIUHUK
npeacrasnseT cobon ymcrno X:
X =Xyg-1000,
rae Xva — yaenbHoe MHAYKTUBHOE conpoTusnenne nuHumn, OM/km (gmanasoH 3HavyeHun ot 0 oo
1).

O6paTHOoe npeobpasoBaHue:
Xyg = X/1000
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8.15 ®dopmaTt ocuunnorpammsbl

1) ®opmam ocyunnozpammsi 8 eepcusix N0 1.15-1.17 u 2.00,2.xxS, 2.01
Tabnuuya 8.15.1 - Pexxumbl paboTtbl ocumnnorpadga B MP741 ¢ Bepcun N0 1.15-1.17:

Kon

Pexunm

OpgHa HenepesanucbiBaeMasi ocuunnorpamma, 4nnMTenbHOCTb 3anmcn: 5916 mc

OpHa nepesanucbiBaemaga ocuunnorpammMa, anutenbHocTb 3anncun: 2958 mc (LEN ONE OSC)

,D,Be nepes3anncbiBaemMble ocuunnorpammsl, AriMTesIbHOCTb 3anmcu Kaxkgon: 1972 mc

Tpu nepesanncbiBaemble OCLMNNOrpamMmmbl, ANUTENbHOCTb 3anucu Kaxgon: 1479 mc

YeTblpe nepesanncbiBaemble OCLMANOrpamMmMbl, ANUTENbHOCTb 3anncu kaxgomn: 1183 mc

aTtb nepesanucbiBaeMbiX OCLMUIINIOrpaMmM, ANUTENBHOCTL 3anuck Kaxkgon: 986 mc;

LWectb nepesanncbiBaeMblX ocuuniorpamMmm, aJinTesibHOCTb 3arnncu Kaxkgon: 845 mc;

N[OOI~ IWINIFL|IO

Cemb nepes3anncbiBaeMbIX ocuunsiorpamMmm, onnTesibHOCTb 3arnncu Kaxkgown: 739 mc

Tabnuua 8.15.2 - Pexxumbl paboTtbl ocumnnorpadga B MP741 ¢ Bepcun 2.00 M0O:

Kop, Pexum Kop, Pexum Ko Pexum Kop, Pexum

1 2 3 1 2 3 1 2 3 1 2 3

0 1 32256(LEN ONE OSC)] 8 9 6451 16 17 3584 24 25 2481
1 2 21504 9 10 5864 17 18 3395 25 26 2389
2 3 16128 10 11 5376 18 19 3225 26 27 2304
3 4 12902 11 12 4962 19 20 3072 27 28 2224
4 5 10752 12 13 4608 20 21 2932 28 29 2150
5 6 9216 13 14 4300 21 22 2804 29 30 2081
6 7 8064 14 15 4032 22 23 2688 30 31 2016
7 8 7168 15 16 3794 23 24 2580 31 32 1954

lMMpumevaHus
1 Mpagha 2 — Konuyecmeo repesarnucbisaeMbix OCUUIIIOZpaMm
2 paha 3 — [JnumesnibHOCMb Ka)x0oU ocyusinospammbl

Tabnuuya 8.15.3 - Pexumbl paboTtbl ocumnnorpadga B MP741 ¢ Bepcun 2.xxS [10:

Kon Pexnm Kon Pexnm Kon Pexnm Kon Pexum
0 15872(LEN ONE OSC) 9 2885 18 1587 27 1094
1 10581 10 2645 19 1511 28 1058
2 7936 11 2441 20 1442 29 1024
3 6348 12 2267 21 1380 30 992
4 5290 13 2116 22 1322 31 961
5 4534 14 1984 23 1269
6 3968 15 1867 24 1220
7 3527 16 1763 25 1175
8 3174 17 1670 26 1133

[ins YTeHns ocumnnorpamMmm Heob6xoanMo:

A) MNMpountaTb KOHpUrypaumto ocumnnorpada no agpecy 1274h pasamepom 1 cnoso

(dpyHKUMM 3 1 4):

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
XXX |X
S~ 'l — \_Y_}
JIIMTENBHOCTD IIPEeA3aucu dukcauus oc- Kon pexuma paboTs
ocuusuiorpammsl, % LU0 PAMMBL: ocumiiorpaga
(ot 0 7o 100 %) 0 — mo mepBoi
aBapuy;
1 — mo mocnen-
HEeH aBapun
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B) MNpounTaTh XypHan ocumunnorpada:

1) YcTtaHoBUTb MHAEKC CTpaHULbI XXypHana ocuunnorpadga B 0;

2) 3anucatb no agpecy 800h 1 crioBo co 3Ha4YeHVeM MHOEeKca CTpaHULbI XypHara oc-
yunnorpada (pyHkums 6);

3) MpounTtaTtb no agpecy 800h ogHy cTpaHuuy XypHana ocumnnorpada pasmepom 20
(14h) cnoB (dyHkuMN 3 1 4);

4) YBenuuuTb MHAEKC CTpaHULbI XypHarna ocumnnorpada Ha 1;

5) BbIinonHATb NyHKTLI 2; 3; 4 noka He ByaeT npoynTaHa CcTpaHuLa, NOIHOCTLIO 3anor-
HeHHas 3HadeHuamm [0], nnm noka npuaHak rotoBHocTn ocumnnorpammel (READY) He cTaHeT
paBHbIM 0. B 3TOM crnydae MOXHO cuMTaTh XXypHan ocuunnorpadga npovmMTaHHbIM.
Tabnuua 8.15.4 - CTpykTypa o4HOM 3anmcu xypHana ocuunnorpada (32 6anrta)

HanmeHoBa- Appec KonuyecTtso 3Ha4yeHune
Hue 1-ro cnosa CI0B
DATATIME 0 8 Bpems aBapum (cm. Tabn. 8.13.3)
READY 8 2 IMpu3Hak roTOBHOCTM OCUMINIIOrpaMmbl (BOIMKEH ObITb pa-
BeH 0, ecniv OH He paeeH 0, To ocumnnorpaMmma He rotoea)
POINT 10 2 Agpec Havyana 6noka TekyLlen ocumnnnorpaMmmbl B Maccuee

AaHHbIX (B cnosax)

BEGIN 12 2 Apgpec aBapum B MaccuBe gaHHbIX (B CroBax)
LEN 14 2 Paamep ocuunnorpammel (B oTcHéTax)*
AFTER 16 2 Pa3mep nocne asapumn (B 0TCHETAX)
ALM 18 1 Homep (nocnegHewn) cpaboTaBLuen 3awmuTbl (CM. Tabn.
8.13.5)
REZ 19 1 Pasmep ogHoro otc4éTa (B crnoBax)

* 1 oTrcyéT paBeH 9 cnosam (18 6awnT)

Tabnuuya 8.15.5 — CTpyKTypa AaHHbIX OQHOro oTcyeTa ocuunnorpadga

CmelueHue MapameTp
0 la
1 b
2 Ic
3 In
4 Ua
5 uUb
6 Uc
7 Un
8 D*
roe D* umeeT cnegyowmin BuAa:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| D16 | D15 | D14 | D13 | D12 [ D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 |

dopmyna npusenexus ans la, b, Ic:

X —32768
lape = 40-4/2- KTT(WJ ;

dopmyna npveeaeHus ans In:

X —32768
I, =5-4/2-K ARy N
: peey

rae  K;; —nepBuYHbIN TOK TT (CM. KOH(Urypauuio ycTponcTea — yCcTaBKkm);
K — NepBrYHbIN Tok TTHIT (cM. KoHdUrypaumio yCTporucTsBa — yCTaBKu).
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dopmyna npusenexus ansa Ua, Ub, Uc:

X —32768)

U,pe =256-/2- KTH[ 9768

dopmyna npueegeHus ans uUn:

X —32768j

U =256-4/2 K
n THHH( 32768

roe K, — koaddpuumeHT TH (CM. KOHpUrypauuio ycTponcTea — ycTaBku);
Ky — K03 dpuumeHT THHI (cMm. KoHdMrypaumio ycTponcTea — yCTaBku).

B) MNpountaTth ocumnnorpammy:

1) PaccuntaTtb MHOEKC CTPaHULbI, C KOTOPOW HaYnMHaeTcsa ocumniorpamMmma

[STRINDEX]:
STRINDEX = POINT / OSCLEN

2) 3anucaTb no agpecy 900h ogHO CNOBO CO 3HaYeHMEM MHOEKCA CTPaHWLbI Havana
ocuunnorpamMmmbl (pyHKUUA 6);

3) MpouunTtatb no agpecy 900h ocuunnorpammy pasmepom, ykasaHHbIM B KOHUrypa-
uum ocuunnorpada B none «Kog pexunma pabotbl ocumnnorpada» (dyHkummn 3 u 4):

- onpeaennTb agpec Havyarna u OKOHYaHUs OCLMNNOorpaMmMbl B MaccmBe AaHHbIX OC-
yunnorpamMmm (CM. pucyHok 8.3).

Hauano

ocumnno- KoHew
CrtpaHuua | Crpanuua| Crpannual Crpanvua rpamMmbl ocuunno-
(1024 (1024 (1024 (1024 (POINT) Pa3mep ocuunnorpammbi rpaMmbi
‘cnoaa) P cnoaa)‘ cnoaa)‘ cnoaa)‘ (LEN)
0 1 2 3 k k+1 m-1 m n-2 n-1 n
Peseps*
Homep cTpanuupl >

P Pa3mep xpaHvnumuia AaHHbIX B MaccuBe AaHHbIxX ocuunnorpamm (OSCSIZE) R

P MonHbI pa3mep MaccmBa AaHHbIX ocumnnorpamm (OSCSIZE all) R

) 1 g

PucyHok 8.3
* PesepB 3ape3epBupoBaHHon obnactn gaHHbix (REZERV_OSC) paccuntbiBaeTcs:

REZERV_OSC= OSCSIZE_all - OSCSIZE
OSCSIZE = LEN ONE OSC - REZ - 2

lNMpumeyaHue - Paamep oOHoU nepesarnuckieaemol ocyusnoepammsl (LEN ONE OSC) cm.
mabnuuypi 8.15.1 — 8.15.3; REZ — pa3mep ogHoro oTcyeTa (B crnosax) cMm. Tabnuuy 8.15.4.

lNpomokon cesa3u « MP-CETb» obecneqyusaem cHumbi8aHue ocyusisiogpaMmm U3 Mmaccuea OaHHbIX
8 UUKITUYECKOM pexxume (CM. pucyHok 8.4), npu amom 8 3agucumMocmu Om moeo, 8 Kakoli CeKmop KoJlb-
uesoeo yukna (“BapuaHm I» unu «BapuaHm Il») nonana uckomas ocyusiozpamma adpec asapuu
(BEGIN) moxem 6bimb bonbwe unu meHbwe adpeca Havasia 6rioka mekyw,el ocyursnozspamMmmal

MP741 pegakums 6.11 167 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

BEGIN

KoHnel,
POINT ocLMnnorpaMmmsl
| \ POINT
~ BEGIN
f BaDVIaHT I KoHeL, xpaHunuwia naH-
HbIX OCLMI0rpamMm
...... Peae B
2l |Havano xpanunuuwia
| BapuaHT Il | \IaHHbIX OCLMIIOrpaMMm
| BapuaHrT I |
3 3 KoHnel,
| | \ocumnnorpammbl
_ Koreu POINT |
ocLMNNOrpamMMmbl ;
| BEGIN 3
I Peseps
0 1 2 3 k k+1 m-1 m n-2 n-1 n
PucyHok 8.4

- BbIAENUTb UCKOMYIO OCLMIINIOTPaMMy U3 XpaHumLa SaHHbIX ocumniiorpamMmm (pucy-
HOK 8.5) n npoyecTb €€ cogepXXMmoe (Npu YTEHMM OCLMNIIOrpaMMbl BbINOSHSAETCH €€ NepeBQpPoT
— CM. PUCYHOK 8.6).

lMpumeyaHue — Ecnu npu ymeHuu ocyunnozgpammsl bbir1 docmuzHym KoHey, pas-
Mepa xpaHunuwa u ocyunnoepamma ewé He dodumana («BapuaHm lll» Ha pucyHke
8.4), mo doyumsieampb €€ criedyem ¢ Hyneeoul cmpaHuuhbl.

ec aBapuu (BEGIN
Pa3mep ocumnnorpammsi
Anpec Hauyana 6noka < (LEN) KoHel,

<
ocuunnorpammel (POINT) ocuuniorpammel

\4 S e Pa3smep nocne asapuun (AFTER) _ /—

Crp. kK N Crp. k+1 Crtp. m-1 s Ctp.M

PucyHok 8.5
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4) Inga yTeHns apyron ocumniiorpaMmmbl BHOBb BbINOSHUTL MYHKTbI 1; 2; 3.

Pasmep ogHou cTpaHuubl ocuunnorpammel —1024 cnos [OSCLEN].

MonHbIN pa3mep MaccmBa gaHHbBIX OCLMNIIOrPaMM:
- ansi Bepcun MO 1.15 - 1.17, 2.00s — 53248 cnos (52 cTpaHuupl);
- onga sepcun MO 2.00, 2.01 — 507904 cnosa.

Pasmep xpaHunuiia gaHHbIX B MaccuMBe gaHHbIX ocuunnorpamm — 53244 cnosa
[OSCSIZE] gns sepcun M0 1.15 - 1.17 n 507904 cnosa ans sepcun 10 ¢ 2.00.

PacuéTt 6anTta, ¢ KOTOPOro Ha4YMHaeTCsa ocuMnNIorpaMmmMa, B CTpaHuLe:
STARTBYTE = POINT / OSCLEN

NEPEBOPOT OCLWNITIIO PAMMBbI:
b=LEN-AFTER

Ecnu BEGIN meHble POINT, To:
c = BEGIN + OSCSIZE - POINT

Ecnn BEGIN 6onblwe POINT, TO:
¢ = BEGIN — POINT

START=c-b
Ecnn START meHbLue 0O, TO:
START = START + LEN<REZ

Ocuunnorpamma Ao nepesopoTa Ocuunnorpamma nocre nepesopoTa
\
|START (POINT) SIARL(P—QLNIl/'
PucyHok 8.6

2) dopmam ocyusnoepammbil 0o eepcuu 10 1.15
B ycTponctee MOXeT cogepxkaTbCsa o4Ha ocumnnorpaMmma, ogHa nepesanucbiBaeMas nnm
ABe nepesanucbiBaeMble OCLMNIIOrpamMmMbl, B 3aBUCUMOCTM OT KOHpUrypaumm, ykasaHoun B
YCTPOUCTBE.
[nsa yTeHusa ocumunnorpamm Heob6xoanmo:
a) npovnTaTb KOHUrypaumto ocumnnorpada no agpecy 1274h pasamepom 1 cnoso
(dyHKUMM 3 1 4),
roe 0 — ogHa ocumnnorpamma;
1 — ogHa nepesanucbiBaeMasi ocuunnorpaMmma;
2 — OBe nepesanucbiBaeMble OCLUNINOrpamMmmel
6) npouunTaTb Yncno ocuyunnorpamm no agpecy 3F00h pasamepom 1 cnoso (yHKUUN 3 1
4):
1) anga ogHoM ocumnnorpaMmbl:
0- HerT;
1- ecTb 0gHa ocuunnorpamma
2) Ansa ogHOWM nepesanucbiBaeMON OCLMUNIIOrpamMMbl:
0- Her;
1- ecTb 0gHa ocuunnorpaMmma,;
2- eCTb 0gHa ocuunnorpamMmmva
3) ons AByX nepesanncbiBaeMbiX OCLUNIIOrpamMm:
0- Her;
1- ecTb ogHa ocuunorpamma;
2- eCTb AB€ OCUMIIOrpaMmmbl;
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3- ecTb ABe ocLuIrorpamMmmbl
B) 3anucaTb HOMep YMTaemoun ocuunriorpammel rno agpecy 3F02h (dyHKums 6);
r) npoynTaTth KOHUrypauuto ocuunnorpammel no agpecy 3C00h pasmepom 14 cnos
(dyHKUMM 3 1 4)

cmelleHve 3HayeHue

B Bantax

0-15 [ata-Bpems

16-17 YacTtoTta guckpeTtmsaumm

18-19 Konn4yecTBo aHasnoroBbIX CUrHaI0B

20-21 KonnyecTBo AUCKPETHBIX CUrHanoB

22-23 Pasmep ocumnnorpammel (p ), B cnosax

24-25 [MonoxeHne aBapumn OTHOCUTENBLHO Havana (a’), B cnoBax
26-27 KonnyecTtBo oTcyeToB nocne asapun (k)

OauH otcyeT 3aHnmaet 9 crnos (18 6anrT).

CTpyKkTypa oTcyeTa:

cmelleHne 3HaueHune (X)
B 6anTax
0 kaHan 1 (Tok asbl A)
2 kaHan 2 (Tok pasbiB)
4 kaHan 3 (Tok gasbl C)
6 kaHan 4 (Tok ¢gasbl 0)
8 kaHan 5 (dasHoe HanpskeHne dasbl A)

10 KaHan 6 (dasHoe HanpshkeHne dasbl B)

12 KaHan 7 (dasHoe HanpsbkeHue dasbl C)

14 KaHan 8 (HanpsihkeHust Hyneeown nocnegoBatensHocTU Uo)

|~~~

16 kaHan 9 (amckpeTHble Bxoabl [1-416%). Kaxgbin 6UT — 3TO COCTOSIHME BXOAa

*[IMCKpeTHbIe BXOAbl UMEIOT CcrieayoLwmnn sua;

5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| D16 | D15 | D14 D13 | D12 [ D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 |

dopmyna npueeaeHus Ans kaHana 1-3:

X —32768
=2 " TP K. -40-42
whe 32768 ’
dopmyrna npueeaeHus Ans kaHana 4.
X —32768
=2 "= K 5.2

rae  K;; —nepBuYHbIN TOK TT (CM. KOH(pUrypauuio ycTponcTea — yCcTaBKm);
K, — NepBuyHbIi Tok TTHIT (cM. KOHUrypaumio yCTporcTBa — yCTaBKMN).

dopmyna npuseaeHns ans kaHana 5-7:

X o32708  o56.02
be T 32768
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p:p'x2< k 3

oTc4yeToB )/
k = k™ + 2 (ansa goByx nepesanncbiBaeMblX OCLMIIOrPaMmMm).

dopmyna npuBeneHus ans kaHana 8:

X -3

" 32768

roe K, — koadhdu

2768 . .256.42

uneHT TH (cM. koHdUrypaumo yCTponcTBa — YCTaBKN);

K — K03 dpuumeHT THHI (M. KoHdMrypaumio yCTponcTea — yCTaBku).

A) npounTtaTtb ocuunnorpammy no agpecy 4000h pasamepHocTbio p (yHKUMN 3 1 4)

( 2 )

A a - Havarno aBsapum (cMmelleHne B GanTax) = a'x2

\V]

p%18 6ant -

1

b - Hayano ocuunnorpammel = a+(k*18+p%18),

/ roe k=k' + 1 (gns ogHom ocuunnorpamMmmel U 4nsg 04QHON
nepesanncbiBaemMon ocunniorpaMmmel);

Mpu atom: ecnn b>=p, To b=b-p.
MpumeyvaHue — B gaHHOM criyvae «%» — 0CTaToK OT AeneHns

roTtoBagd ocuunmnorpamma:
N

no
> aBapum

>< 4 aBapusl

nocne
aBapuu

3) Cé6poc ocyunnoepadga

C6poc ocumnnorpada ocyuwectensetcs 3anmcbto 0000 no agpecy 901h (pyHkums 6).
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9 NOAroToBKA 1 BBOA B 3KCIJTYATALUIO

MoHTax, Hanagka W 3KchnfyaTauusi YCTPOWCTBA [OSDKHbI OTBeYaTb TpeboBaHMsM
FOCT 12.2.007.0-75, “MpaBun TexHukM 6e30MacHOCTU NpWU JKCNyaTaunm dNeKTpoyCTaHOBOK®
(MTB) n “MNMpasnn ycTponcTea anekTpoyctaHoBok “ (MY J);

YCTPOMNCTBO 3aKpennaeTcsa Ha BepTUKanbHOW NaHenu, asepn penenHoro otceka KPY unn
Ha NOBOPOTHOWM pame C NOMOLLbIO YEeThIPEX BUHTOB.

lMpucoeanHeHne Lenen ocyLecTBsSeTcs C MOMOLLBI KNEMMHbIX KONOLOK MPY>XUHHOMO U
BMHTOBOrO (4511 TOKOBbIX BXOAOB) TMna — guaMeTpoM 4 MM Ansg npoBOAOB CeYeHuneM
o 2,5 mm2. [lonyckaeTcs UCMONb30BaHMe Kak OfIHO-, TaK U MHOTOXMITbHbIX MPOBOAHUKOB. Heob-
XOOUMO MPOU3BOAMTbL 3a4YUCTKYy M30MSUMM NPOBOAHMKA Ha AnvHy (6..10) mm. [NpoBoaHWKM B
NPYXMHHbIX (prnc.9.1 n pnc.9.2) n BUHTOBbLIX (p1C.9.3) KNEMMHbIX KOSNTIOAKaxX NOLCOEOMHSOTCA C

NOMOLLIbIO OTBEPTKMN.

PucyHok 9.1 PucyHok 9.2 | PucyHok 9.3

OneKTpuyeckoe ConpoTUBIIEHME MEXAY NPUCNOCODMNEeHneM ANs 3a3eMMeHUs U KaxKaomn
AOCTYMNHOWN NMPUKOCHOBEHMNIO METanNM4YeCKon HETOKOBEAYLLEN YaCTbO YCTPONCTBA AOJTKHO ObiThb
He 6onee 0,1 Om. lNMpucnocobrneHne ans 3aszemneHnst yCTPpoMUCTBa He OOMMKHO UMETb fnakoKpa-
COYHOrO MOKPbITUSA.

[Mpn BHeWHeM OCMOTpe YyCTpoWcTBa HeobxoaMmo ybeamTbCa B LENOCTHOCTU NSIOMO U
Kopryca, OTCYTCTBMM BUOUMbIX MOBPEXAEHUN U OedEKTOB, HANMYNN MaPKUPOBKU.

Mpwn nogayve nutaHua Ha MP741 ybeantbca B Hanu4mm nNoLCBETKU XUAOKOKpUCTann4ye-
ckoro uHgukatopa (PKKW) n nosiBneHun nepBoro kagpa MeH. [pu OTCYyTCTBUM HaxaTuin Ha
KnasuaTypy B TedeHue 3 MuH, nogceeTtka XKW racHeT. Npu nepBoM HaxaTum Ha by KHOMKY
ynpasneHusa Bknovaetca noacseTtka XKW, npu nocneaylowmx, AOMKHA NPOUCXOaUTb CMeHa
kagpoB Ha XKW B cOOTBETCTBUN C KAPTON MEHIO.

MP741 npoBoguT HENpepbIBHYK camMoguarHocTuky. B cnydyae obHapyxeHus Heucnpas-
HOCTM OygeT cdopMmpoBaHa 3anucb B XKypHane cobbitui u 3aroputcsa wuHgukatop 10
KOHTPOI1b (cm. pucyHok 7.1). CocTosiHME YCTPOWMCTBA, Hann4me unm oTCyTCTBME HEUCNPABHO-
CTen onpegendeTcs NyTémM NPoCMoTpa MeHK «narHoCcTuka.

B cny4yae BbinonHeHusa cuctembl P3A Ha NOCTOSIHHOM OonepaTMBHOM TOKe AN NpaBuib-
HOM paboTbl ycTporcTBa koHTponsa usonsumm (YKN) Heobxoammo mcnonb3oBaTb Pe3NCTOPbI,
nogkritoyaemMble napannensHo AUCKpeTHbIM BxodaM. PekomeHayeTtcsa npu HacTpourke YK Ha:

- 20 kKOM ucnonb3oBaTtb pe3nctopbl 15 kKOm;

- 40 kOm ncnonb3oBaTb pesmctopbl 30 KOM.
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10 TEXHUWYECKOE OBCJTYXXUBAHUE

10.1 B paHHOM pasgene onpeaerneHbl Buabl, NEpMOANYHOCTL U 0O BEMbBI TEXHNYECKOTO
obcnyxusaHusa mukponpoueccopHbix pene (MP). NnaHoBoe TexHu4eckoe obenyxnsaHne MP
cnegyeT No BO3MOXHOCTU COBMELLATb C NPOBEAEHMEM PEMOHTA OCHOBHOro obopyaosaHus. Mpu
NpoBeaEHMN TEXHUYECKOrO 0BCnyXnMBaHUA OOMKHbI cobniogateca TpeboBanus NMYD n MTH, a
TakKkKe UHCTPYKLMI No TexHUKe 6e3onacHOCTN NpeanpuaTtus, akennyaTtupyowero MP.

10.2 C nepuognyHocTbio 1 pa3 B 3 MeC Ha NOACTaHUMAX C OEXYPHbIM NEPCOHArnioM u He
pexe O[HOro pasa B rof a Ha nogctaHuusax 6e3 AexxypHoro nepcoHana crnegyet NnpousBoanTb
BHELLIHMA OCMOTP YCTPONCTB (TEXHUYECKUA OCMOTP), KOTOPbIV BKMOYaET B cebs:

- BbiNONHeHne TpeboBaHmi MY 1 apyrnx pykoBogsALWMX JOKYMEHTOB, OTHOCALLMXCS K
MUKPOMPOLIECCOPHLIM perie, a Takke COOTBETCTBME YCTPONCTBA MPOEKTY U pearibHbIM YCNOBUSM
paboThl;

- NPOBEPKY OTCYTCTBUS MexaHMU4Yecknx nospexaeHun MP n nospexgeHnin nsonaumm ero
BbIBOAOB;

- yoaneHue nbinn ¢ NoBEPXHOCTU U BHYTPU YCTPOWCTB;

- NMPOBEPKY OTCYTCTBMS NOTEKOB BOAbI (B TOM YMCHE BbICOXLINX), HANETa OKNCMOB Ha Me-
Tanmyeckmx NnoBEpPXHOCTAX;

- OCMOTP BCEX MEXaHUYECKNX N ANEKTPUYECKNX COEAMHEHUN U 3aTSXKEK KPENEXHbIX CO-
€JNHEHUN;

- NPOBEPKY KayecTBa JTaKOKPaCOYHbIX MOKPbITUA U MapkupoBkn MP;

- NPOBEPKY BCEX MPOBOAOB N Kabenen Ha NnpegMeT UCTUPaHUSA, N3nomMa, n3Hoca u apyrmx
noBpexaeHnn, NPOBEPKY KayecTBa NasiHbIX COeOUHEHWUN;

- OCMOTP COCTOSIHUS U NPaBUITbHOCTW BbIMOSNHEHUSA 3a3eMneHuns MP.

[MpumMeyaHune— BHYTPEHHUN OCMOTpP YCTPOMCTB BbINOSHAETCA NOcne NCTeYeHns ra-
PaHTUMHOIO CpoKa aKcnyaTaumn.

10.3 lNpoBepka Npu HOBOM BKIOMEHMM (Hanagka) npom3BoanTcs npu Beoge B paboty MP
NI NMPU PEKOHCTPYKLMM YCTPOMUCTB penenHon 3awmTel n astomatuku (P3A) Ha gencreytowem
obbekTe 1 BKnoYyaeT B cebsa cnegyowwime Buabl pador:

a) TpeHupoBka, — nponssoauTcs npu nogade Ha MP (B TeueHne 3 — 4 cyT) HanNpsXKeHUs
onepaTMBHOIO TOKa, a Takke pabounx BXOOHbIX TOKOB U HanpsikeHnn. MP fomkHO 6biTb BKIO-
YEeHO C AeNCTBMEM Ha CUrHanNU3aumio;

0) BHewHu ocmoTp B cooTBeTcTBMM € n. 10.2;

B) MIamepeHune anekTpu4ecKkoro CoOnpoTMBIIEHNS N30NALUN U UCTIbITAHNE 3NEKTPUYECKOM
NPOYHOCTM U30NAUUKN (B COOTBETCTBUMU C pa3gesnom 2);
r) MpoBepka 1 HacTporka KOHUrypaumm yCTponcTea B COOTBETCTBUM C MPOEKTOM (OCy-
LLLeCTBNAETCA C KNnaBmaTtypbl MW MO NIMHUN CBA3K);
A) MNpoBepka 3Ha4YeHWI TOKOB U HanpsKeHWn, NogaHHbIX OT MOCTOPOHHEro NCTOYHUKA,
ABNSAOLLIErOCs KOHTPOSbHLIM CPEeACTBOM N3MEPEHWI;
e) MpoBepka cpabaTbiBaHUSA NO KAXAOMY OAUCKPETHOMY BXOAY NPU HanNpsXXKeHUN NUTaHus
onepaTuBHOro Toka, pasHom 0,7 UHowm;
X) MNMpoBepka AnanasoHOB perynmpoBaHng yCTaBoK,;
n) NpoBepka cpabaTbiBaHNA 3aLLMT, NPU STOM:
1) Tok n HanpsxeHe, COOTBETCTBYIOLLME aBapuUMHOMY peXxnMy crieqyeT nogasatb Ha
BCe CTyneHu n gasbl;
2) Ansa 3awmT MakcumarnbHOro AencTBUS:

- NogaBaTb TOK (HanpsbkeHne), cooTBeTCTBYOWME 3Ha4YeHuam 0,9 n 1,1 ycraBkum
cpabaTtbiBaHua (4Ns NpoBEPKM HecpabaTbiBaHWS 3auUTbl B NepBOM U cpabaTbiBaHust — BO BTO-
poOM criyyasix);

- AN KOHTPONs YCTaBOK NO BpeMEHM cpabaTbiBaHMsA nogaBaTh TOK NN HaNpsixe-
HWe, paBHble 1,3 3Ha4YeHUs ycTaBku cpabaTtbiBaHUS;
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- AN4 3aWmT C 3aBUCMMOM XapaKTepPUCTUKON Heobxoamumo npoBepsTb 4 Unn 5 To4ek
XapaKTEPUCTUK;

- PV NPOBEpPKE TOKOBbIX HanpasBneHHbIX 3almT cnegyeT nogaBaTb HOMUHANbHOE
HanpskeHne ¢ dason, obecneumBatoLLen cpabaTbiBaHMe pene HanpaeieHHOW MOLHOCTY;
3) [lns 3aWmT MMHMMarbHOro AENCTBUS:

- NogasaTb TOK (HanpsbkeHue), cooTBeTCcTBYOWME 3Ha4YeHnam 1,1 1 0,9 yctaBku
cpabaTbiBaHUSA (A58 NpoBepKN HecpabaTbiBaHUA 3alLMTbl B NEPBOM U cpabaTbiBaHNSA — BO BTO-
pOM crny4asix);

- AN KOHTPOns YCTaBOK NO BpeMeHu cpabaTbiBaHMs nogasaTb TOK UMW HaNpsixe-
Hue, paBHble 0,8 3Ha4YeHns ycTaBkm cpabaTtbiBaHUS;

4) KoHTponupoBaTb COCTOsIHME CBETOAMOAOB Npw cpabaTbiBaHW;
K) MNpoBepka OTCYyTCTBMSA NOXHbIX Aencteuin MP npu nogaye n CHATUN HaNpsKeHus one-
paTUBHOIO TOKa;

J'I) I'IpOBepKa npaBuUIiibHOCTU AEeNCTBUSA CUrHanmnsaumm,

M) MNMpoeepka genctensa MP Ha koMMyTauWoHHYI0 annapartypy (no mecty yctaHosku MP un
OVNCTaHUNOHHO);

H) MpoBepka NpaBuUbHOCTU ENCTBUIN YCTPONUCTBA NP MMUTaALNN BCEX BO3MOXHbIX BU-
JoB K3 B 30He 1 BHE 30Hbl ero AencTBUs;

n) MpoBepka dyHkumn aBTomatumkun, — AlNB, YPOB3, ABP;

p) MpoBepka B3auMoAeNCTBUSI KOHTPONMPYEMOIO YCTPOWCTBA C APYTMMW BKIOYEHHBIMY B
paboTy BHELLHUMW 3aWMTaMK;

c) NpoBepka yHKUMM perncTpaunmn BxogHblx napametpos MP;
T) MNMpoBepka pyHKUMM cCaMOAMArHOCTUKN NP NOAKMIOYEHUN NMUTAHUS;

y) NpoBepka ycTponctea paboymm TOKOM M HanpsXKeHnem:
1) NpoBepka UcnpaBHOCTN U NPaBUITbHOCTU NOAKNIOYEHUS LEeNen HanpskeHUs NyTem
N3MEPEHNSA NUHENHBIX N (Pa3HbIX HANPSPKEHUA U HaNPs>XeHUs1 HyNIeBOW NocnenoBaTenbHOCTY;
2) MNpoBepka NcnpaBHOCTN TOKOBbIX Lilenen NyTémM n3MepeHust BTOPUYHbIX BXOAHbLIX TO-
KOB B (pasax n no Hynesomy (4eTBEPTOMY) KaHany Toka;
3) lNpoBepka Toka 1 HaNpPsKeHUs NPAMON, 0bpaTHOW MU HYNEBOW NocnenoBaTENbHOCTH.

10.4 TecTOBbIV KOHTPOSb (ONPOBoBaHME) YCTPOMUCTB pEKOMEHAYETCS NPOBOANTL EXEeHe-
AeNbHO Ha NOACTaHUMSAX C OEeXYPHBIM NepCoHanoM, a Ha noactaHumax 6e3 aexxypHoro nepco-
Hana He pexe ogHoro pasa B 12 mec. Bo BpeMs TeCTOBOro KOHTPOSsi MPOBOAUTCS NpOBepKa
paboTOCNOCOOHOCTN YCTPOMCTBA NYTEM €ro onpoboBaHus 4ENCTBMEM 3aLUMTbI HA KOMMYTaL M-
OHHyt0 annapaTtypy. [paBunbHoe gencteme MP B TeyeHne 6 mec oo cpoka onpoboBaHusa npu-
paBHMBaeTCcs K onpoboBaHunto. HeobxoaMMoCTb U NEPUOLNYHOCTb NPOBESEHUSA TECTOBOIO KOH-
Tpons onpefensarTcss MECTHLIMWU YCNOBUSIMU U YTBEPXKAAKOTCS rMaBHbIM UHXEHEPOM npeanpus-
TVS, aKcnnyaTupyowero MP.

10.5 lMepBbI NpodunakTndecknin KOHTposib MP nposoauTtcs Yepes 12 — 15 mec nocne
BKITIOYEHUS YCTPOMCTBA B paboTy B LIENSAX BbISIBIEHUSA N yCTpaHEHUSA NpupaboTOYHbIX OTKa30B.,
BO3HMKaAIOLLNX B Ha4arbHbIA Nepuog akcnnyatauuun. MNpu nepeom npouniakTm4eckom KoHTpone
npoBoasTcs nposepku B cootsetctBum ¢ n. 10.3 (6, B, 1, 4, K, 1, 1, M, p, T, Y).

10.6 lNpodunakTnyeckoe BOCCTAaHOBIIEHME NPON3BOAUTCS HE pPeXxe O4HOoro pasa B 3 roga
C Uerblo NPOBEPKU UCMPABHOCTU YCTPOMCTBA U €ro ueneun NoaKniovYeHnss, COOTBETCTBUS YCTaBOK
n xapaktepuctmk MP 3agaHHbIM 1 npoBepku MP B uenom. lNpu npounakrnyeckom BOCCTaHOB-
neHunn npoBogATca nposepku B cootBetctBum ¢ n. 10.3 (6, B, T, A4, X, U, N, M, N, p, ¢, T, ¥). Ucnbl-
TaHne nsonaumm nposoantcs HanpsbkeHnem 1000 B nepeMeHHOro Toka B TeveHue 5 ¢ unm me-
raoMMeTpOM MOCTOSIHHOIO TOKa C BbIXOAHbLIM HanpshkeHnem 2500 B.

10.7 BHeouepenHasa npoBepka NpOBOAUTCA MPU YACTUYHBIX UIBMEHEHUSIX CXEM UM pe-
KOHCTPYKLMWN YCTPONCTB penenHon 3awmTbl u aBToMmatnkmn (P3A), npu HeobxoammocTn nameHe-
HWS YCTaBOK UM xapakTtepuctuk MP, a Takke ans yctpaHeHus HegocTaTkoB, OOHapYKEHHbIX
npu npoBegeHun onpoboBaHmsS.

MP741 pegakums 6.11 174 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

10.8 NocneaBapuiiHaa NpoBepKa BbINOSTHAETCA A5 BbISCHEHUS NPUYNH OTKa30B (PYHK-
LWOHMPOBaHUS UMW HEACHbIX AencTBun ycTponcts P3A.

10.9 BHeouepeaHada n nocrneaBapuinHasa NpoBepKN NpOBOAATCS NO NporpamMmmam, cocTas-
NeHHbIM cnyxbon P3A, yTBEP)KAEHHBIM IMaBHbIM MHXXEHEPOM NPeanpuaTus, aKCnnyaTupyoLle-
ro MP.
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11 PEKOMEHOALIMU MO PACYETY YCTABOK U MO OPFAHU3ALIUN
ABTOMATUKWU PEJIE MUKPOINPOLIECCOPHbLIX CEPUX 700

11.1 PekomMeHaaumm no pacyeTy yCTaBOK MaKCMMarbHOM TOKOBOM 3alynTbl
NNHWN

11.1.1 Pac4éT ToKoB cpabaTbiBaHUA HEHanpaBJ/IeHHON MaKCUMaribHOM
ToKoBOM 3awuTbl (MT3)

PacyeT yctaBOK CTyneH4aTbiXx TOKOBbIX 3alUUT pekoMeHAyeTCcs HaumHaTb C Haubonee
YyBCTBUTENBLHOWN CTyneHu, T.e. MT3.

Tok cpabaTtbiBaHuss MT3 BbiOMpaeTcst No TpeM YCroBUSAM:

- HecpabaTbiBaHMA 3awwmTbl 2P3 nNpu cBepxTokax nocreaBapuUnHbIX neperpysok, T.e. no-
Cne OTKIMYEHNSA KOPOTKOro 3aMblkaHUs Ha npeablayLem anemeHTte (pucyHok 11.1);

2P3 n2 1P3 nlj

o~ L

—
nocaenyo wmn ’1 npeab AYWMHA

PucyHok 11.1 — PacyéTtHasa cxema a5 Bblbopa ycTaBok penenHomn 3awmtbl (P3)

- COrnacoBaHns YyBCTBUTENbHOCTM 3alUMT MOcneayLwero u npeablaywero aremMeHToB
(112 n J11 Ha pucyHke 11.1);

- obecneyeHnsa OOCTaTOMHOW YyBCTBUTENbHOCTM Npu K3 B KOHUE 3awumuiaemMoro ane-
MeHTa (OCHOBHas 30Ha) N B KOHLIE KaXdoro n3 npeablaywmx anemMeHToB (30HbI JarnbHero pesep-
BMPOBaHUSA).

Mo nepBoMy U3 aTUX ycnoBumn Tok cpabatbiBaHna MT3 Ha J12 BbibMpaeTca no Bbipaxe-
HUIO:

_ kH 'kc317 I (1)

I c3 k paé6.maxc
B

rae Kx - koadbduumMeHT HagexXHOCTN HecpabaTbiBaHWSA 3awmnTbl (pekomeHdyemcsi
npuHumams ky =1,1);

ks - KO9hpUUMEHT Bo3BpaTa MakcumarsbHbix pene Toka (ks=0,95);

kcsn - KOIhUUMEHT camosanycka Harpysku, oTpaawwun ysenuvyeHne pabodero Toka
Ipa6.makc 3@ CHET OOQHOBPEMEHHOIO MycKa BCEX TeX dneKkTpoaBuraTenen, Kotopble 3aTOpPMO3u-
NNCb NPU CHWKEHNN HAMNPSKEHNSA BO BPEMS KOPOTKOro 3amblikaHus. Npu oTCyTCTBUM B COCTa-
BE Harpysku anektpogsuratenen HanpsxeHnem 6 kB n 10 kB n npn BpemeHn cpabaTbiBaHMS
MT3 6onee 0,3 ¢ MOXHO NpUHUMATL 3Ha4YeHus kean 21,1+1,3.

MakcumarnbHble 3HavyeHus KoadpduLmMeHTa camo3anycka npu 3HayvuTernbHOW [ore 3rek-
TpoABUraTenbHON Harpysku onpenensTcs pacyeToM AN KOHKPETHbIX YCrnoBUW, HO obsi3a-
TenbHO Npu Hanbornee TAXENOM YCNOBUWU NyCKa NOSTHOCTbIO 3aTOPMOXEHHbIX ANEKTpoaBura-
Tenew.

Mo ycnoButio corniacoBaHnst YyBCTBUTENbHOCTM 3aLUMT NOCneayowero (3awuwaemoro) n
npegblayLLmx afieMeHTOB TOK cpabaTtbiBaHMs nocneayrowen 3amTbl leas.nocn. BoIGUpaeTcs no Bbl-
PaXXEHNIO:

k n N-n
H.C.
Ic.3.n0a7. 2 k Z Ic.3.npe¢).MaKc(n) + Z Ipaﬁ.,uaKC(an) ' (2)
P 1

1

roe kn.c — KoadhduUMEHT HaOEXHOCTUN COrfacoBaHNS, 3HAYEHUS1 KOTOPOro 3aBUCAT OT TUMa TOKO-
BbIX pene u npuHumaromces 8 ripedesiax om 1,1 npu coanacosaHuu 3awum ¢ MUKPOrpoyeccop-
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HbIMu perne, pene muna PT-40, PCT u m.n. do 1,3+1,4 npu coanacoeaHuu 3awum c perse rps-
mozo Oeticmausi muna PTB;

kp — KOa(hpUMUMEHT TOKOpacnpeaeneHns, KOTOPbIN YYNTbIBAETCH TOMbKO MPWU HaNM4nmn He-
CKOMNBbKNX NCTOYHMKOB NMUTaHUSA, a NP1 OAHOM UCTOYHUKE NUTaHUSA paBeH 1;

| smpeoacny — Hambonbluas M3  reoMeTpUyYecknx CyMM TOKOB  cpabaTbiBaHWs

MaKchManbHbIX TOKOBbIX 3aLUT napannensHo paboTawmx npeabiayLimx aneMeHToB N (Cwm.
PUCYHOK 2); Npy pasHuue Mexay yrnamu basoBoro capura HanpsbkeHus 1 Toka ans Bcex npepbl-
Aywmnx anemeHToB n He 6onee 50 rpagycoB AoNycTUMO apudMeTU4ecKkoe CNoXeHue BMECTO
reoMeTPUYECKOrO;

N-n
Dl omacn—ny — TEOMETPUYECKAs CyMMa MaKCUMAaIbHbIX 3HAUEHUI PaGoUumnx TOKOB BCEX
1

npeabliaywnx anemeHToB (N), 3a UCKINIOYEHMEM TeX, C 3aliMTaMu KOTOPbIX NMPOU3BOAUTCS CO-
rmacoBaHue (n); Npy NPMMEpPHO OOHOPOAHOW Harpyske AONYCTUMO apudMETMYECKOE CrIOXKEHME
BMECTO reOMeTPUYECKOTO, YTO CO34aeT HEKOTOPbLIN pacyeTHbIN 3anac.

—
—
PeY
y
L
(=)
~

n=2 =3

PucyHok 11.2 — Cxema aneKkTpn4eckomn ceTu ¢ napannenbHo paboTarLwmmmn npeapiaywmmm
anemeHTamu 3, 4 n 5-7, nosicHALLWAasa ycnosme (2) cornacoBaHvs YyBCTBUTESBLHOCTM Makcumarb-
HbIX TOKOBbIX 3aLMUT NOCNeayoLWmMX U NpeablayLwmx 9NeMeHToB.

Hanpumep, ansa kaxgon us npegplaywmx nmHmi 2-7 (pucyHok 11.2) 3HadeHust paboyero T1o-
Ka lpas.makc=100 A; TOk cpabaTbiBaHWS y 3aLUUT NUHWUIA 2-7 TakkKe OAUHAKOB:
lc3=300A. .,
Torpa z | ...peo.(ny MAKCUMATIBHO ANS NIUHWUN 5-7:
1

n

3
z Ic.3.nped.,war<c(n) = le Ic.3.npe¢).,wa)<c(3) = 3 300 = 900A’

1

N-n

COOTBETCTBEHHO Z | 6 saxe(n_ny PACCHUNTBIBAETCA ANS NUHUN 2-4:
1

N-n 6-3
Z Ipa6..uazcc(N—n) = Z Ipaﬁ.malcc(ﬁ—?») =3-100=300A.
1 1

Tok cpabaTbiBaHUA MakCcMMarbHOW TOKOBOW 3aluMTbl nocrnegyowen nmHmm 1 no ycno-
Buto (2) npu kn.c = 1,1 gomxeH ObITb

lc.3 21,1+ (900 + 300) = 1320 A.
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3 nonyyeHHbIX No BbipaxeHusim (1) n (2) 3Ha4yeHun ToKoB cpabaTtbiBaHMs 3alnTbl BbIOU-
paeTca Hanborbllee, a 3aTeM onpegenseTcs Tok cpabaTtbiBaHus pene lcp. (ycTaBka no ToKy):

lep =lcs Koy (3)

raoe lc.s— Tok cpabaTbiBaHMs 3aWwmnThbl, A (NEepBUYHbIN);
kex — k0a(hpMUMEHT CxeMbl, MOKa3bIBaKOLMIN BO CKOMbKO pa3 TOK B pene 6onblue, YemM TOK
BO BTOpPUYHOM 0BMOTKe TpaHcdopMaTopa Toka npyv HOpManbHOM CUMMETPUYHOM peXnme pa-
60Tbl 3alLMLLAEMOro 3fieMeHTa, NpM cxemax BKNHYEHUSs U3MepUTENbHbIX penie Ha (asHble
TOKKM (NofHasi U HenosfHasa «3Be3ga»), 3HayeHue aToro koadpduuneHTa pasHo 1, a ansa
CXeM, rae u3MepuTerbHble perie BKITHYEeHbl Ha pa3HOCTb (da3HbIX TOKOB (Hanpumep «Tpe-
YrONbHWK») paBHo 1,73.

YCTaBKku 3alMT OT MOBbILLEHNS TOKA IyCT BBOOATCA B yCTpOV’ICTBO B OTHOCUTEIIbHbLIX eanHN-
Luax no OTHOWEeHU0 K HOMUHalIbHOMY NePBUYHOMY TOKY Tpchq)opmaTopa TOKa IHowm:

IC P
chm = I I (4)
HOM
OueHka 3(heKTMBHOCTU 3aLmUTbl NPOU3BOAMTCA C MOMOLLbIO KO3 UUMEHTA YYBCTBU-
TEeNbHOCTU Kuys:

K, =2 (5)
cp
rae lpmm — MMHAMarnbHOE 3HaYeHNe ToKa B pere npu HanmeHee 6rnaronpusTHbIX
ycrnosusx, A.

Mpn onpeaeneHnn 3Ha4YeHNss ATOro Toka HeoBXxoaMMOo yunTbiBaTb BUMA U MecTo K3, cxemy
BKITIOYEHUS N3MEPUTESNbHbIX OPraHoOB 3alluTbl, @ TakkKe peanbHO BO3MOXHbl€ MWHMMasbHbIE
pPeXuMbl paboTbl NUTAOLWEN SHEPrOCUCTEMbI, NPU KOTOPbLIX TOKN K3 nMelT HanmeHbLuee 3Hade-
HUS.

MuHUManbHble 3HaAYeHNA KOIPULMEHTA YYBCTBUTENBHOCTM 3aLUMT AOSMKHbI ObiTb He
MeHee Yyem TpebyeTcsa Y. Hanpumep, 4na makcumManbHOM TOKOBOW 3aLUTbl OHU JOKHbI ObITb
He meHee 1,5 npn K3 B 0CHOBHOM 30HE 3awmTbl 1 okono 1,2 npu K3 B 30Hax ganbHero pesepsu-
poOBaHus, T.e. Ha NpeablayWnX (HUKECTOALNX) ANIEMEHTaX.

11.1.2 Pac4éT ToKOoB cpabaTbiBaHUA HanpaBrneHHon MT3

Tok cpabaTbiBaHMs HanpaBneHHo MT3 BbiOMpaeTca NpakTUYecKM TOYHO TakKKe Kak M
Ans HeHanpaBneHHon, Ho B dopmyne (1) npyu onpeneneHnn MakcumanbHOro paboyero Toka
I vasmae MOXKHO YUUTbIBATHL TOMBKO MaKCUMarnbHbI PEXUM, COOTBETCTBYIOLLMIA HanpaBneHUo

MOLLHOCTW OT LUNH B JIMHNIO.

11.1.3 BbiOop BpeMeHU cpabaTbiBaHNS U BPEMATOKOBOM XapaKTepu-
ctuku MT3

YcTtaBka no BpeMeHu 3awmTbl nocnegywowen nuHum J12 (pucyHok 11.1) Bbibupaetcs
BonbLuen, Yem y 3almT NpPeablayLLMX ANIEeMEHTOB, HanpumMep, NuHum J11:
tc.a.nocn= tc.a.npea.t At (6)

roe At — cTyneHb CEenekTMBHOCTU NN CTYMNEeHb BPEMEHMW.
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3HauveHve At onpegenseTcs no opmyne:

At = to.m.+tp.nocn. Htp.npen. +Hsan , (7)

raoe to.m. — NONHOE BpeMsi oTKNoveHna K3 BbikntoyaTenem ot nogayv
onepaTMBHOIO TOKA Ha ANEKTPOMArHUT OTKIHYEHUS O OKOHYaHUS
raweHus gyrm ¢ y4étom pasbpoca no spemern +10 %;
tp.nocn. U tp.npen. — BPpEMEHA pas3bpoca 3alumT, nocnenyoLwen n npeabigyLwen
(Bpems pasbpoca ans yctponcts 700-1 cepum t,=50 mc);
tsan — BpEMs 3anaca.

HepoctaTkoM MakcMMaribHbIX TOKOBbIX 3aLUUT SBMSIETCH «HAKOMMEHMEe» BblOEPXKEK BPEMEHN,
0COBEHHO CyLLIECTBEHHOE A5 FONOBHbIX 3fIEMEHTOB B MHOIOCTYMNEHYaTbIX 9NEKTPUYECKUX CETAX.
MpumeHeHne 6ornee TOYHbIX UMAPOBLIX perne Mo3BOSISEeT CHU3UTb CTYNeHU CEeNeKTUBHOCTMW.
Ansa 3awum Ha yctpouctBax 700-U cepum MOXHO MpUHUMamb cmyrieHU cesiekmusHocmu
At=0,15+0,2 ¢ (npu ycrnosuu, 4mMo Ha 8cex CMEeXHbIX JTUHUSIX UCrofib3ytomcsi nodobHble pe-
Jle ¢ He3asUCUMbIMU 8PeMSIMOKO8bIMU XapakmepucmuKkamu U 0OHOMUIHbIE 8bIKIoYameru).

[pu coenacosaHuu MUKpONpoueccopHoU 3auumel € 3awumamu, Ucronb3yrowumu perse
PB u 3B-110 u 120 (npedenbi usmeperut 1,3 u 3,5 ¢) unu ¢ 3awumamu, umMerowumMu rosiyrnpoeood-
HUKO8ble Op2aHbl 8bIOEPXKKU 8peMeHU, rnpuHumaemcsi 3HadyeHue At = (0,3+0,4) c.

lpu coenacosaHuu 8peMsmMoKosbix xapakmepucmuk ycmpotcme MP 700-U cepuu ¢ xapak-
mepucmukamu ripedoxpaHumerieti pekoMeHOyemcsi rpuHuUMams cmyreHb ceriekmusHocmu 0,4 c.
Ans 3awum ¢ anekmpoMexaHU4ecKuUMU pesie, UMEeWUMU 3a8UCUMYI0 XapaKmepucmuKy epeMeHU
cpabamsigaHus, At=0,5 ¢ (PT-80, PT-90) u

At=0,7 ¢ (PTB).

B page cnyyaeB cywecTBeHHOE CHUXeHWe BpeMeHun oTknoyveHus K3 gocturaeTcs ny-
TEM MCMNONb30BaHMSA TOKOBbIX 3aLUUT C 0O6paTHO3aBMCUMbIMU OT TOKa BPEMSATOKOBbLIMU XapakTe-
puctukamu. MNpu ogHOM 1 TOM Xe 3HaveHun Toka K3, npoxoasiiero yepes ABe CMeXHble 3allm-
Tbl C pa3HbIMM TOKamMKn cpabaTbiBaHWs, 3TW 3aLUTbI UMEIOT pasnuyHoe Bpems cpabaTtbiBaHMs No
NPUYMHE pa3HOW KPaTHOCTU TOKa B UX U3MEPUTENbHbIX opraHax. icnonb3oBaHne obpaTHo-
3aBMCMMbIX BPEMSATOKOBbLIX XapaKTepPUCTUK perie No3BOSSET Nydlle corfacoBaTb Bpemsa gen-
CTBMS NocrenyLwen penenHon s3awmtbl ¢ NpeabliaywmmM 3awmnTHbBIM YCTPONCTBOM C 3aBUCMMOWN
BPEMSATOKOBOW XapaKTepUCTUKON.

"padmkm 3aBUCMMON BPEMATOKOBOW XapakTepucTmka npueeaeHsl Ha pucyHke 11.3a.

Mpun BbIGOPE 3aLWNTBI C 3aBUCUMOM OT TOKa BbIAEPXKKON BpeMeEHU, BpeMs cpabaTbiBaHUA
tep, MC, onpegenseTca opMyrnon:

10k
t, =T (7a)
- —-0,6
l,
roe k — KoadhuUMEHT, XapakTepum3yoLWnn BUL 3aBUCUMON XapaKTEPUCTUKN
(npuHumaeT 3Ha4veHms ot 0 go 4000);
lex - BXOOHOW (pa3HbI TOK YCTPOWCTBA;
lcp — BEMMYMHA TOKA YCTaBKM 3aBUCUMOM OT Toka cTynexHn MTS3.
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3aBHMCHM A3 BPEMSATOKOBAN XAPAKTEPHCTHKA
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PucyHok 11.3a — ['pacmkm 3aBUCUMON XapakTepUCTUKK

A VP MP2] g  [MP3] [MP4] g
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— 44— | —p» <+

PucyHok 11.36 — K BbIbopy ycTaBok No BpeMeHn HanpaBneHHbix MT3.

lMpu pacyéme spemeHu cpabameigaHusi HarpasneHHol MT3 pykOBOACTBYHTCHA BCTpeY-
HO-CTyneH4yaTbIM npuHUMnoMm. Bce 3awuTbl pasbuBatotca Ha ase rpynnel (MP3, MP1 n MP2,
MP4, cm. pucyHok 11.36), He cBsi3aHHble Mexay cobon Bblaep)kkamu BpemeHu. B npepenax
KaXxgow rpynnbl BbIOEPXKM BPEMEHW BblOMpaloTCsa Kak y HeHanpasneHHon MT3 no ctyneH4arto-
MY NpuHUMNY: ta = t2+At 1 t1 = ta+AL

BaxHo! [nsa npaBuMNbLHOro onpegerneHUsA HanpaBfieHUA Heob6xoauMMo 3apaBaTb
yCTaBKYy No BpeMeHu HanpaBneHHon MT3 He meHee 10 mc.

11.1.4 Pac4yéT yrna MakcMmMmanbHOU YyBCTBUTENIbHOCTU

B mukponpoueccopHbix perne cepumn MP7XX onpegeneHve HanpasneHUsi MOLWHOCTU Npo-
nssogutca no 90°-rpagycHOM cxeme, T.e. ANsl NOCTPOEHUS U3MEPUTENBbHOrO opraHa CTymneHu
MCMonb3ylTCs criegyolne codeTaHna TOKoB U HanpsxxeHun: la n Ubc, Ib n Uca, Ic n Uab, npu
39TOM HanpsbkeHwe nonspusaumm nosopaymeaeTcs Ha 90° NpoTUB 4YacoBOW CTpenku. 3oHa cpa-
BGaTblBaHUSA CTyNeHW 3aga€Tca C NOMOLLLIO yria MakcMmanbHoW YyBcTBuTenbHocTn (MY), oT-
KnagblBaeMoro B HarnpasfeHuM NpOTMB YaCOBOW CTPESNKN OT HanpsbkeHus nonspusauumn (Ha pu-
CyHKe 11.4 310 HanpshkeHne Ubc, B CUMMETPUYHOM peXUMe OHO coBrnadaeT No HanpaBfeHUIo C
Ua).
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HeuyBCTBMTE/IbHOCTHU
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PucyHok 11.4 — K onpegeneHuto yrna MmakcumasnbHOW YyBCTBUTENbHOCTH.

YcTaBka yrina MaKCuManbHOM YyBCTBUTEJIbHOCTU OO0JTXXHa ObITb Takon, YTOObI TOK KOpOT-
KOro 3aMblKaHUsl Ha NIUHUK NeXan Ha JIMHUM MaKCUManbHON YYBCTBUTEJIbHOCTU OA, 1.e ona ak-
TI/IBHO-I/IHﬂyKTI/IBHOﬁ uenu:

Py =360—0,

X
roe ¢, = arcth—” — Yron NMHUN.
JI

11.1.5 MT3 ¢ nyckom no HanpsKeHuto

MpuHuun gencteua MT3 ¢ NycKOM MO HANPSPKEHUIO OCHOBLIBAETCS HA TOM, YTO B peXxume
K3 npoucxoanTt cHMXeHne HanpskeHus. [10aTomMy, MCNONb3ys MYCKOBOW OpraH Nno HanpsiKeHuto,
MOXHO OTiM4aTb PEXMMbI MEPErpy3kn U camosanycka oT pexunma KS.

Mcnonbays dyHKUMO GNOKMPOBKM CTYMEHW OT CUrHana Ha OUCKPETHOM BXOAe B YCTPOM-
ctBax MP moxHo peanusoBaTb MT3 ¢ nyckoM no HanpsikeHuto. TokoBas yCTaBKa TakoW 3aLLnTbl
BblOMpaeTcst ucxoas M3 yCrioBuUsi OTCTPOMKM OT MaKCMMaribHOro Toka HOpMarnbHOro pexunma 6e3
y4y€Ta neperpyskn n camosanycka gBuratenen:

_ k[—[ *Key Ipll6.M(ch 8
yem k n I . ( )
B T HOM

Ha auckpeTHbIM BXO4 NOAaETCs CurHas nycka oT pene MMHUManbHOro HanpskeHus. 3a-
lMTa He OOrbKHa AEeNCTBOBaTb MPM MUHMMAIbHOM YPOBHE paboyero HanpsXKeHus U noaewn-
CTBOBaB Npu BHewHeM K3 pene AO/MKHO pa3oOMKHYTb CBOM KOHTaKTbl MOCMeE OTKMOYEHUSA Mo-
BPEeXOEHHOro yyacTka:

U
M. pab.mun (9)

Kk, -k, eny,
roe Unuw.pa.mum — MUHMMaNbHOE NIMHENHOE paboyvee Hanps)KeHne;
kn - koadppuumneHT HagexxHocTn (KH npuHMMaeTcsa paBHbiM 1,1+1,2);
ks - kOadhpmumneHT Bo3Bpata pene (ansa ycrponcts MP 700-n cepumn ks=1,02).

lMpumeyarue. lpu ucrionb3ogaHuu cmyrneHu 3awumel C ryCKOM M0 HarpsiXeHuto criedy-
em y4umsbi8amb MO, YMO MPU CHUXEHUU HarnpsKeHus rycka Huxe 5 B cmyneHb 3awumsi 6510-

MP741 pegakums 6.11 181 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

Kupyemcsi, m.e. 8bsiusu Mecma ycmaHo8Ku 3awjuma umeem «MEpmeyto» 30HY. Omy 30Hy pe-
KoMeHOyemcs 3awjuw,ams mMokKogoU omcedykol 6e3 rycka rno HarnpsKeHuro.

11.1.6 YcKopeHMe MakcuMmaribHOM 3aluThbl NPU BKITKOYEHUU BbIKIOYa-
Tens

B yctponictBax MP 700-1 cepuu npegycMmaTpuBaeTcsl yCKOpeHe MakCuMarnbHOW 3aLuUThbl
NpY BKITKOYEHUN BbIKNOYaTENS.

CornacHo Y3 3awmty uenecoobpasHO YCKOpSATb, €CNM BblOEPXKA BPEMEHUM MaKCu-
MarnbHOW 3awmnTbl npesblwaeT 1 ¢. Kaknx-nmbo OononHUTENbHbIX pacyeToB A5 000CHOBaHUS
BO3MOXHOCTM BBOLA ycKopeHusi He Tpebyetca. Boidepxka 0,5 ¢ obecriedusaem omcmpouky
yckopsiemMol cmyrieHu om ecex rnepexodHbixX fpoueccos. [JocmamoyHbIM 8peMeHeM UCros1b30-
g8aHuUsi OaHHoU byHKyuuU O orpedesieHUsT 8KITIYEHUS Ha KOPOMKOe 3aMblKaHUe MOXHO CYUu-
mameb 1 c.

11.2 PekoMeHAauUmMmM no pacyeTy YCTaBOK TOKOBbIX OTCeYeK

11.2.1 Pac4eT ToKa cpabaTbiBaHUA CeNIEeKTUBHON TOKOBOW OTCEeYKU 6e3
BblAeP>XXKU BpEMEHU

CenekTMBHOCTb TOKOBOMW OTCEYKM MIHOBEHHOIO AencTBusa obecneymnBaeTtca Boibopom eé
Toka cpabaTtbiBaHUA lc.o 6onblINM, YeM MakcumarnbHoe 3HadyeHue Toka K3 lkmakc NpU nospe-
XOEHMM B KOHLE 3alumiaemMon nuHum anektponepenayn (Todkn K3 n K5 Ha pucyHke 11.5) nnu
Ha cTopoHe HH 3awwmwaemoro noHwxkatowero TpaHcgopmaTopa:
l., >k, -1 (20)
KoagppuyueHm HadéxxHocmu Kn 0519 mokoebix omcedek 6e3 8bI0epKU 8peMeHU, ycma-
HOBIEeHHbIX Ha JIUHUSIX arekmpornepedayu U rnoHWxarwux mpaHcghopmamopax, npu Ucrosib30-
gaHuu ycmpoucme MP 700-u cepuu, moxem ripuHumamascs 8 ripedesnax om 1,1 do 1,15.

K.makc

A i B n2 B

SIaT I A i S

Ix

orceui J2
50% ’5
}

Bona
orceuin JI1

70%

Zn1=100% Zn2=100%

PucyHok 11.5 — Npumep rpaduyeckoro onpeneneHns 30H
OENCTBUSA OTCEYEK Ha NUHUAX SNeKTponepeaayn.

Mpun onpegeneHMn makcumanbHOro 3HadyeHusa Toka K3 npu noBpexneHun B KOHUE Nu-
HUM anekTponepedadn HanpskeHnem 35 kKB 1 Hmke paccmaTtpuBaeTcsa TpéxdasHoe K3 npwu
paboTe nNUTaroLWen SHEProCUCTEMbI B MaKCUMaribHOM PeXMUME, NPu KOTOPOM 3NIEKTPUYECKOE CO-
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NPOTUBMNEHNE IHEPTrOCUCTEMBI ABASETCA MUHUManNbHbIM. OnpeaeneHne MakCMManbHOro Toka
TpéxdasHoro K3 3a TpaHCchOopMaTopoM C perynmpoBaHWEM HanpshKeHuss Heo6xoaumo npoms-
BOAMTb MPU TakOM MOJSIOXKEHUUN pPErynaTopa HanpshKeHusl, KOTOPOe COOTBETCTBYET HaMMEHbLUEMY
COMPOTUBIEHMIO TPaHCOopMaTopa.

i f Kl
JI
K2
T
IR
PucyHok 11.6 — XapakTepHble Touku K3 ,D,J'Iﬂ-paC‘-IeTOB TOKOBBIX OTCEYEK Ha MOHWXKAaoLLNX
TpaHcopmaTopax n 6rnokax nNMHUs-TpaHcopMaTop

K3

Kpome OTCTpOMKM TOKOBOW OTCEYKM OT MaKCMmarbHOro 3HadeHus Toka K3 no ycno-
Buto (10), Heobxoanmo obecneunTb €€ HecpabaTbiBaHWe Npu Bpockax Toka HaMarHMYMBaHUSA
(BTH) cunoBbix TpaHcopmaTopoB. AT BPOCKM TOKA BO3HUKAKOT B MOMEHT BKITHOMEHUSA MO
HanpshKeHWe HeHarpy)XeHHoro TpaHcdopmaTtopa U MOryT B NepBble HECKONbKO MEepUMOAOB npe-
BblllaTb HOMUHAanbHbIA TOK TpaHcdopmaTopa B 5-7 pa3. OgHako BbIbop Toka cpabaTbiBaHMs OT-
ceykun TpaHccopmaTopa no ycrnosuio (10) kak npaBuno, obecneymBaeT N OTCTPOMKY OT BPOCKOB
TOKa HaMarHU4MBaHus.

Mpn pacyeTe TOKOBOM OTCEYKM NIMHUW INEeKTponepenayn, No KOTOPOW NUTaeTCs He-
CKONMbKO TpaHcdopmaTopoB, Heob6xoaMmo B cooTBETCTBMM C ycnoBmem (10) obecneuntb Hecpa-
GaTbiBaHMe oTceudkn npu K3 3a kaxabiM 13 TpaHCOpMaTOpPOB Ha OTBETBMEHUAX OT NNHUK (ec-
N OHU MMEKTCHA) U AOMOMHUTENBbHO MPOBEPUTH HAOEXHOCTb HecpabaTbiBaHUA OTCEYKU Npwu
CYMMapHOM 3Ha4yeHnn BPOCKOB TOKa HaMarHMYMBaHUA BCEX TPaHCHOPMATOPOB, NOAKMHOYEHHBIX
KaK K 3aluLiaemMon NMHUK, Tak U K NpeablayLwmm AMHUSM, eClv OHY O4HOBPEMEHHO BKITHOYaloT-
Csl NoA4 HanpsbkeHue. YCnoBue OTCTPOMKM OTCEYKM OT OpPOCKOB TOKa HaMarHU4MBaHWUsi TPaHC-
dopmaTopoB MMeET BUA;:

IC‘O > kH Z IHo,M.mp’ (11)
ra€ > 1,y — CYMMa HOMUHAMBHBIX TOKOB BCEX TPAHC(POPMATOPOB, KOTOPbIE MOTYT OAHOBpE-

MEHHO BKMOYaTbCA Mo, HAaNpshKeHWe Mo 3allmLaemMon fMHUK;
KH - KO3 PUUMEHT HAOEXKHOCTU, 3HAYEHNE KOTOPOro 3aBUCUT OT BPEMEHMU
cpabaTbiBaHMs TOKOBOW oTceykn (kn=5).

B ycmpoticmeax MP 700-0 cepuu HecpabambigaHue M2HO8eHHOU cmyrneHu npu BTH
mpaHcghopmamopos Moxem obecrneqyusameCsi:

- nubo eeedeHuem Hebonbwou 3adepxku (0,1 c), mozda ku e ebipaxeHuu (11) mo-
XKem rpuHUMamasCsi pagHbiM 3+4,

- nubo nymém ucronib3o08aHUs crieyuasibHo20 nepeknyYameris, ¢ MoMOWbK KO-
mopo20o MOXHO obecriequms MpuU 8KADYEHUU JIUHUU asmomamuyeckoe y0goeHuUe ycmasku om-
CeyKU 1o moky; rnpu 3mom 8 sbipaxkeHuu (11) cnedyem yyumsi8ampb fUWb [MOSI08UHY CYyMMbI
HOMUHaIslbHbIX MOKO8 8Cex mpaHcghopmMamopos.
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Mpn HEOBXOANMOCTN MOXHO MCMONb30BaTb 0ba MeponpuaTus, T.e. HebonbLwoe 3amen-
neHve n aBToMaTuyeckoe yaBOEeHUe YCTaBKU MO TOKY.

Ha nuHusax 10 n 6 kB ¢ TpaHcopmaTtopamm Ha OTBETBNEHUSAX, KOTOPble 3allMLLaloTCs
nnaskumun npegoxpaHntenamu (Hanpumep, Tuna MNKT-10), B ycnosuun (10) 3HayeHUe lkwmakc
AOIMKHO COOTBETCTBOBaTb TOKY TpéxdasHoro K3 3a Hanborniee MOLHbIM 13 TpaHCHOPMaTOpPOB.
[anee crnegyet onpenenuTb BpeMs NiaBfeHus BCTaBOK NpefoxpaHuTenen 3Toro TpaHcgopma-
Topa npu pacyeTHoMm Toke K3, paBHOM ToKy cpabaTbiBaHUs OTCEYKM, BbIOpaAHHOMY M3 yCro-
Bun (10) n (11). Onsa y4éTta gonyckaemoro ctaH4apToM pas3bpoca BPeMSATOKOBbIX XapaKTepucTuk
nnasknx npepoxpanutenen (KT cnegyeT 3HayeHue 3Toro Toka YymMeHbwnTb Ha 20%:
|pac = |c.o/1,2.

Ecnn Bpemsa nnaeneHunsa tan < 0,1 ¢, TO OTCEYKa C TakMM TOKOM cpabaTbiBaHUS MOXET ObiTb
MCNonb3oBaHa, HO NPW YCNOBMKM, YTO 3alumLiaemMas JIMHUA UMeeT YCTPOMUCTBO aBTOMAaTUYECKOro
noBTOpHOro BkmtoyeHus (AlB). Ecnum tnn 2 0,1 ¢, TO cneayet nnbo yBennuntb TOK cpabaTtbiBa-
HUA OTCEYKM [0 TaKOoro 3HavyeHus, Npu KOTopom obecneuymBaeTcs pacnsaBneHne BCTaBOK
npegoxpaHuTenen O MOMeHTa OTKNIYEeHUS 3almiiaemon nuHum (T.e. He 6onee 0,1 c), nMbo
yBENUYUTL BpeMs cpabaTbiBaHUS OTCEYKU.

YcTaBku 3aWmT OT NOBbIWEHUA TOKa BBOOATCA B YCTPOMCTBO B BUAE 3HAYEHUW, paccyu-
TaHHbIX No popmynam (3) u (4).

UyBCTBUTENIBHOCTb TOKOBbIX OTCEYeK OueHMBaeTcs KOI(PPULMEHTOM YyBCTBU-
TeNbHOCTU, TpebyeMble 3HaYeHUA KOTOPbIX yKa3aHbl B [1YD, a Takke NPOTSHKEHHOCTbIO 3a-
LWMLLIaEeMON YacTu NUHUK anekTponepedayn. KoadpdpuumeHT 4yBCTBUTENBHOCTM onpegenseTcs
Nno BblpaxeHuto (5).

[na TOKOBbLIX OTCEeYeK, yCTaHaBMMBAEMbIX Ha MOHWXAKOLWMX TpaHchopmaTopax U BbIMos-
HAKOWWX (YHKUMM OCHOBHOW ObICTPOOEWCTBYHOLLEN TOKOBOW 3alunTbl (MpU OTCYTCTBUK
anddepeHumanbHON 3almThl), YyBCTBUTENbLHOCTL onpeaendeTcd no Toky Hanbonee Hebna-
ronpusTHOro BuMAa MOBPEXAEHUs — Kak npaBuno, aByxdgasHoro K3 Ha BbiBogax BH TpaHc-
dopmaTopa (Touyka K2 Ha pucyHke 11.6) B MMHMMaNbHOM, HO pearnibHO BO3MOXHOM pexunme pa-
60Tbl 3HeprocncTemMbl. 3HadeHne KoaduLMEHTa YyBCTBUTENBHOCTM OOMKHO B6bITb okono 2,0.
Takue e TpeboBaHNA CyLLEeCTBYIOT 4SS TOKOBbIX OTCeYeK Ha Briokax NMMHUsS-TpaHcdopmaTop.

[na TOKOBbIX OTCeyek 6e3 BblAEPXKKN BPEMEHW, YCTAaHABNMBAEMbIX HA JIMHUAX 3NEKTPO-
nepegadu 1 BbINOMHAKOLWMX PYHKUUM SONOSTHUTENBHbBIX 3aWnT (pUcyHoK 11.5), koappuumeHT
YYBCTBUTENBHOCTM A0IMKEH ObiTb 0KoNMo 1,2 npn K3 B MecTe yCTaHOBKM OTCeYKM B Hambonee
BGrnaronpusiTHOM MO YCrOBUIO YYBCTBUTENBHOCTU PEXMME.

[Ona oueHkn 3a(pPEKTUBHOCTN TOKOBOW OTCEYKU, YCTAHOBMEHHOMW Ha JIMHUWN QSIEKTPO-
nepegayu, Nones3Ho onpeaenuTb 30HY AEeNCTBUS OTCEYKM B MPOLEHTax OT BCEN ASIUHbI JIMHUM.
[MPOTSKEHHOCTb 30HbI AENCTBUSI OTCEYKM 3aBUCUT OT XapakTepa U3MEHEHUS pacHeTHbIX 3Ha4e-
HUW TOKa Npu nepemelleHnn Todkn K3 BOonb 3almiaemMon NiMHUK. 1o HECKOSTbKUM 3HAYEeHUSIM
Toka K3 ctpoutcsa kpmeas cnaga Toka (pucyHok 11.5). MoryT ObiTb NOCTPOEHLI ABE KPUBLIE:
ana TpéxdasHbix K3 B MakcMmanbHOM pexume paboTbl aHeprocuctembl M Ans AByxdasHbIX
K3 B MvHUManbHOM pexume. CrieqyeT yumTbiBaTb, YTO MOrpeLIHOCTb TpaHcdopmaTtopa Toka He
pomkHa npesblwaTte 10%, ¢ yBenM4YeHMeM NorpewHoCTn TpaHCcopMaTopoB TOKa 30HaA Aewn-
CTBUSI OTCEYKN YMEHbLLAETCS.

11.2.2 OTceuyKa € BblAEPXKKOWU BpeMeHU Ha NINHUSIX 3feKTponepeaaym

Hebonbluas Bblaep)kka BpeMeHN No3BOMsSET 3afepxaTb cpabaTbiBaHNe OTCEYKN nocneny-
towten nuHnm (J11 Ha pucyHke 11.5) npu K3 Ha npegbigywen nuHum J12 ana toro, 4tobbl ycnena
cpaboTaTb MrHOBEHHasi OTCeYKa NOBPEXAEHHOM NUHWUK J12. [1na oTCceYkM ¢ HeBONbLLON BblAEPX-
KO BPEMEHU MOXHO BblOpaTb 3HAYMTENbHO MEHblLUee 3HayeHue Toka cpabaTbiBaHMs NO
CPaBHEHMIO C TOKOM cpabaTbiBaHWUs MTHOBEHHOW OTCEYKM MO HECKOMbKMM NPUYUHAM.
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BbioepxKa BpeMeHM 0TCEeUKM PacCUMTLIBAETCS CrieaytolwmmM o6pa3oMm:
tesos) =lesro) AL, (12)
rAe oy, - BPEMS CpaBaTbiBaHUs OTCEUKN GE3 BbiepX KM BPEMEHM;

At - CTyNneHb CEeneKTUBHOCTMW.

Tok cpabaTtbiBaHus Mo BblpaxeHuto (10) BbiGMpaeTcsa u3 ycnoBmst OTCTPONKM OT TOKOB Mpu
K3 B bonee yganéHHbix Todkax, Hanpumep npy K3 B KOHUE 30HbI AENCTBUS MTHOBEHHOW OTCEYKM
npegblaywen nuHum J12 (pucyHok 5), npn K3 3a TpaHcdhopmMaTopoM NPUEMHOM MOACTAHUUN UK
TpaHCcOpPMaTOPOM Ha OTBETBIIEHUW 3aLLMLLAEMON NIMHUWN, UMES B BUAY, YTO TpaHcopmMaTopsbl
obopyaoBaHbl GbICTpoAeNnCTBYOWMMN 3awmTamn. MoxXHO BbIGMpaTb TOK cpabaTbiBaHUSI OTCEYKM
C BblAEPXXKOWN BPEMEHN HA NOCNEAYOLWEN NMHUN NO BbIpaXeHuto (2), T.e. N0 YCNoBMKKO cornaco-
BaHMS YYBCTBUTENbHOCTU C MTHOBEHHOW OTCEYKOM Ha npeabiayen nuHuun. Npumep kapTbl ce-
NEKTUBHOCTWN NpUBELEH Ha pucyHke 11.7.

JI1 JI2 J3
1> I> 1>
A 1> B 1> B 1>
[>> : I>> I [=>
" |
I>
4 s
r t- L At
| : |
I > :
[ | 0,15¢ i
b L
T e
A Iy b In B Iys

PucyHok 11.7 — PacyeTHasa cxema 1 KapTa CEeNEKTUBHOCTU CTYNeHYaTbIX TOKOBbIX 3aLuT nn-
HUK

Kak BugHoO 13 pucyHka 11.7, UMEHHO cpefiHAs CTyneHb TPEXCTYNeHYaTon TOKOBOW 3aLMThI
(I>>) MOXeT 3HaUMTENBbHO YCKOPUTL OTKNoYeHne K3 Ha nnHuu.

B oonosiHeHMe K 3TOMY HY>XHO OTMETUTb, YTO AN OTCeYeK ¢ 3ameneHmemM He Tpeby-
eTcqa BbINONHeHus ycrnosusa (11) OTCTPOMKM OTCEYKM OT OPOCKOB TOKa HaMarHU4MBaHWUSA
TpaHccopMaTopoB, NOCKOSIbKY 3TU TOKM BbICTPO 3aTyxatoT. Ha nuHuax ¢ TpaHcopmaTopamm Ha
OTBETBMEHUSX MPU BbINOMHEHUM 3aLUUTbl TPAHCOPMAaTOPOB C MOMOLLbLIO MMaBKUX Npegoxpa-
HuTenen (Hanpumep, Tmna MNKT-10 unu MNMCH-35) n npn K3 B TpaHcdhopmaTope CENEKTUBHOCTb
MeXay NnaBKMMU NpefoXPaHUTENSAMU U TOKOBOW OTCEYKOM NUTALOLLEN JIMHUN MOXHO obecneydnTb
BGnarogapsi 3amMeanIieHnIo ENCTBUS OTCEYKM.

11.3 NMpumep pacyeTa yctaBoK Ans HanpasneHHou MT3 ¢ 3aBucumon Bpe-
MSATOKOBOW XapaKTepUCTUKOMN

TpebyeTcs paccunTatbh YCTaBKU ANS HanpaBfieHHOW 3alnTbl, YCTAHOBNEHHOW Ha nopg-
cTaHumm B (pucyHok 11.7), umetoLlen OBYXCTOPOHHee nuTaHue. MakcumanbHbin paboynin Tok
noactaHumm |l ... =100A. CBA3b mMexay UCTOYHMKaMM NUTaHUa U NoACTaHUMEN OCyLiecTBNS-
€TCH BO3AYLUHbIMU NIMHUSAMU 3neKkTponepenad, UCNOfHEHHbIMK npoBogamu mapkm AC-70/11 co

cnegylowmMm napameTpamu:
-yAenbHoe akTUBHOe conpoTtusreHune nposoda I, =0,468 OM/Kwm;
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-yaenbHoe UHAOYKTUBHOE conpoTusneHne nposoga X, =0,378 OM/Km.
PaccunTtbiBaeTcs Tok cpabaTtbiBaHna ansa HanpaBneHHon MT3:

_ Ki Kea | _%.10%13%

IC.3 k pab.maxc —
B

)
BbibupaeTtca Bpems cpabatbiBaHus 3awmTbl ansg MT3 ¢ 3aBUCMMON BPEMSITOKOBOW Xa-
PaKTEPUCTUKOWN:
£ 10-k
CP — I y
“BY 06
ICP
roe k — koahpmumneHT, xapakTepumayowmnin BUa 3aBUMCUMOM XapaKTEPUCTUKN (MPUHMMAaET 3Haye-
Hus ot 0 go 4000);
|, — BXOOHOWN (pa3HbIN TOK YCTPOUCTBA;

|, — BENU4YMHA TOKa yCTaBKM 3aBUCMMOW OT TOKa cTynexHn MT3.

roe k., — KoadhmMULMEHT CXEMb;
Nt — KO3 PULUMEHT TpaHchopMauum TpaHchopmaTopa Toka.

3a pacyeTHbIN TOK Yepes 3alnTy NpPUHUMaETCs MakCcMmarnbHOe 3HavyeHue Toka npu K3
B Hayane npeabigywen nuHnm Ab (230 A). Takum obpasom:

I ..=230 A

pacy

Bpems cpabatbiBaHus 3awutbl AB npu K3 B Havane sawmwaemont nvHuM (lkmakc=230A)
onpegendeTcs rno TMnoBon xapakrepuctuke pene PT-80 paBHbIM tc.s.1=0,65 C.

MpuHnmas At=0,5 ¢, nonyyaem, 4yto ans ycrponctsa MP4 tcs2 =0,65 + 0,5= 1,15 ¢ npu

|pacq =230 A.

B cooTBeTcTBUM C (7a) paccumTbiBaeTCs KO3IPPUUMEHT K Ans xapakTepuUCTUKM 3aLum-
Tbl BB:

230

Ipacu
t,2( | -06) 115.10*-(5==-0,6)
k — C.32 — 139 =121
10 10

N CTOUTCS BPEMSITOKOBas xapakTepuctuka yctponctea MP (cm. pucyHok 11.7a).
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PucyHok 11.7a - lNpumep cornacoBaHna xapakrtepuctuk yctponcts MP 700-1 cepum n gucko-
BOro nHaykumoHHoro pene PT-80 ona HanpasneHHon MT3

Onpe,qenﬂeTcyl yron MakCUManbHom YyBCTBUTEITIbHOCTW.
Purg =360,

X I-x 0,378
roe ¢, =arctg—=L =arctg—"Larctg——— =39 ° - yron nuHuu.
. R, -1, 0,468

@\ =360— @, =360—39=321°
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11.4 NMpumepbl pacyeTa padbounx yctaBoK CTyrneH4YaTbIX TOKOBbIX 3aLUUT Nn-
HUN oT mexaydasHbix K3

Cnyyan 1. Ha npegbiayen (HwkecTosLen) nmHum J11 yctaHoBneHa 3alumra ¢ MHOYKUMOH-
HbiM pene PT-80 ¢ o6paTHO3aBMCMMON BPEMSATOKOBOW XapakrepucTukon (pucyHok 11.8) ¢ masecT-
HbIMW YCTaBKaMK, a Ha nocrneayoLlen (BbILeCcTosLen) NMHUN 2 Haao BbibpaTb 06paTHO3aBUCUMYIO
xapaktepuctuky MT3. Npegnonoxmm, YTo TOK cpabaTbiBaHMs 3alLmTbl 2 yKe BblOpaH Mo yCrosu-
am (1), (2) v (5) n paseH, Hanpumep, 120 A (NepBUYHBIX).

aY
2 e
l [>,120A
220A | M2
10 xB
PT-80
1
I>,80A
I.=20A
I, a1l
I‘xuc=zoo A
2000”’ Me
Y
™
1800 \,\ ¥=160,Ic.2.=120 A
\\\
1600
t14no ___\_L T T T~
.32 \ T
1200 PT-80 e
-~ At 1 \""--..\
1000 e 1
~ !
fealp —— = ———r———————t——— -:-‘—‘:‘:‘1--:_:_- :
1 —— 1
i ~{
500 | i e =
| IE=20A | ™
400 : :
- |
: i
200 i ]
; i 14
: ' >

PucyHok 11.8 — lNpumep cornacoBaHusi xapaktepuctuk yctponcts MP 700-1 cepun n gucko-
BOro MHAyKuUmnoHHoro pene PT-80

3a pacyeTHbIN TOK Yyepes3 3awmuTy 2 NpUHUMaeTCsd CyMMa TOKOB: MakCcumaribHoe 3Ha-
YyeHue Toka npu K3 B Havane npegbigywen nuHum 1 (200 A) nntoc TOK Harpy3ku HenoBpeXaeH-
HbIX Npeablaywmnx nuHum (20 A). Takum obpasom:
I ..=200+20=220 A

pacu
Bpems cpabatbiBaHna 3awmthl 1 npy K3 B Havane 3awmwaemMon nmHnm
(Ikmae= 200A) onpegensieTcs nNo TMNoBon xapakrepuctuke pene PT-80 paBHbIM
tc.s.1=0,8 ¢ (pucyHok 8). NpuHumasn At = 0,5 ¢, nonyyaem, 4to ans ycrpovictea MP
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tc32=0,8+05=1,3¢c npu lpacu = 220 A.
BbibnpaeTca koadbdumuneHT k ans xapakTepucTuku 3alimTbl 2 B COOTBETCTBUM C
dopmynon (7a):

220

I acd
t,o( I” -06) 13.10°-(552-0,6)
k= C.32 — 120 =160
10 10

Mo 3aBncuMocCTM (7a) CTPOMM BPEMSITOKOBYIO XapaktepucTtuky MP.

Cny4yam 2 otnnyaeTcs oT npeablayuiero cnydas 1 tem, 4to B pene PT-80 sawutel 1 BBE-
AeHa B genctBue "oTceyka" - ANIEKTPOMArHUTHbIM 3f1EMEHT MrHOBEHHOro gencrteusa (I>>) c
TOKOM cpabaTbiBaHua, B 2 pa3a 6onblwmm, YeM TOK cpabaTbiBaHUA MHAOYKLUMOHHOIO 3afieMeHTa
(|c.o=160 A)

2

I>

I>>

I>>>

220A | N2
10 xB
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PucyHok 11.9 — lNpumep cornacosanus xapakrepuctuk MP n pene PT-80 ¢ ncnons3oBaHnem
"oTceukn"”.

XapaktepucTuka 3awmTbl 1 nokasaHa Ha pucyHke 11.9.
Onpegensiem Bpemsi cpabaTbiBaHua MT3 3alumTbl 2 N0 YCNOBUIO:
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fc32 = tca1+At=0,9+05=1,4 c,

roe tc.s1 - Bpems cpabatbiBaHMs 3awnTbl 1 npu Toke K3, paBHOM TOKY
cpabaTtbiBaHus oTcedkn B pene PT-80, T.e. 160 A (pucyHok 11.9).

KoadhdpumumeHT k onpegensetca no cpopmyne (7a):

I acy
t.. '(%_0’6) 14-10° -(M—o,e)
k — c.32 — 120 =126
10 10

[ns cpaBHEHMsI NoKa3saHa xapakTepucTuka 3almTbl 2 U3 npegblayLiero crydyas 1, kotopas
NOET HECKONbKO Bbile (LUTpUXNYHKTUPHaA kpueas 2'). CHWKeHne BpemeHu cpabaTtbiBaHust nocne-
AyoLen 3awmTbl 2 4OCTUTHYTO B aHHOM cryqae briarogapst Hanmuumnio otceydku ¢ teo = 0 ¢ y npeapbl-
aywen sawmtbl 1. Ho ewé bonee 3HauMTeNbHOE CHMKEHUE BpeMeHn cpabaTbiBaHWs 3allmTbl 2 JO-
CTUraeTcs NOCTPOEHNEM ABYX UMK TPEXCTYNEHYATON TOKOBOW 3aLUUThI.

Beibupaem 1ok cpabaTbiBaHUA AN OTCEYKM |1>> 3awmnThl 2 No ycnosuio (2) cornacoBaHus
C OTCEeYKOM 3aLmThbl 1;

leor =k, (g, +1,) =13-(160+20) =234 A

H.C.
Mpu BbIGpAHHOM TOKe cpabaTbiBaHWsl OTCeYKa 2 OKasblBAeTCH HeAOCTaTOMHO HAaAEXHO OT-
cTpoeHHon oT K3 B Hayane npegpiayLien nuHmim J11:

— leoz =&1 =117
S 200

x

O6blMHO cumTaeTca goctaTodHbIM  ky>1,2. [Moatomy cnegyetr BBecTM Hebonbluoe 3a-
MeaJieHne OENCTBUSA 3TOM OTCEYKM, BblOpaB No BbipaxeHuto (8):

tc.o2 = tco + At =0+(0,2+ 0,3) = (0,2 +0,3) c

B yctponctee MP nmeeTcs ewé ogHa otcedka [>>>, ana kotopoun cnegyeT BbiOpaTb TOK

cpabaTbiBaHWs MO YCIOBUKO OTCTPOMKM OT MakcumasibHoro Toka K3 Ha J11:
lc.0.32 K *lkmake = 1,3 -200=260 A
XapaKTepucTmkmM 3aLlmT nokasaHbl Ha pucyHke 11.9.

Cny4an 3: Ha nuTatoweM anemeHTte 2 (pucyHok 11.10) ycTaHoBneHa MakcMmaribHas TOKoBas
3aluMTa C HE3aBMCMMOWN XapaKTEPUCTUKOW C 3aaaHHbIMK ycTaBkamu: 600 A (nepBuyHbIX), 1 C.

Heobxogumo BbibpaTb obpaTHO3aBUcUMYKO Xxapaktepuctuky MT3 yctponctea MP Ha
npegblaywen (Hwkectosawen) nuHnn J11, kotopas obecneunsana 6bl HEO6XOOMMYO CENEKTUB-
HOCTb C 3alLMTON NuUTaroLero (BbILWECTOSLWEro) anemMeHTa 2.

CTyneHb cenekTMBHOCTU At Mexay xapaktepuctmkamu 3awmt 2 n 1 gomkHa obecneyu-
BaTbCs Npu Toke K3, paBHOM TOKy cpabaTbiBaHWs BbILLIECTOSLLEN 3aLUTbl 2 MUHYC TOK Harpy3Kku
HenoBpexaeHHbIX arnemeHToB (puc. 10): Ik = 600 - 200 = 400 A.

Bpems cpabaTbiBaHusa 3awmtbl 1 npu atom Toke K3 BbibMpaeTcs Nno ycnoBuio cenek-
TMBHOCTMU:

t.,,=t

c3l

At=1-03=0,7 c

€32
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PucyHok 11.10 — Npumep cornacoBaHus obpaTHO3aBNCMMON XapakKTepucTukmn yctponcrtaa MP
N He3aBMCUMOW xapakTtepuctnkm MT3 nocnegytowiero anemeHTa

Mpeanonoxumm, 4To ToK cpabaTbiBaHuA 3awnTbl 1 He 6onee 125 A. [Insa Hee onpeae-
nsetcs no popmyne (7a) koappumumeHT k:

k = )
10 10
Kpuasi 1 noctpoeHa Ha pucyHke 11.10.
Y4yeT BNUSIHUA Harpy3kn O4YeHb BadkeH And obecneveHns cenektuBHoM paboTbl 3awmT C
06paTHO3aBNCUMbIMU BPEMSATOKOBBIMU XapakTepUCTMKaMK, Tak Kak Bpemsi cpabaTbiBaHMS 3TUX
3aWnT 3aBUCUT OT 3HAYEHUs Npoxoadawiero Toka. Ecnv Gbl Mbl HE y4nn BRMSHWE TOKa Harpysku

HenoBpeXaeHHbIX NuHun (200 A B aTOM npumepe), TO Moran Obl OWMBOYHO BbIOpaTb KOH-

I acuy
t.,. (-*—-0,6) Q71m~é@9—am
= 125 182
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TPONbHYK TOYKy ¢ napameTpamu 0,7 ¢ n 600 A n nocTponTb xapaktepuctuky 1' (LuTpuxosas
nuHua Ha pucyHke 11.10). OgHako npu Toke K3, pasHom 600 A, korga npuxoaut B AencTBue
3awmTa 2 n cpabartbiBaeT 4yepes3 1 ¢, yepes 3awmty 1 npoxoamt He 600 A, a (600 - 200) A,
T.€. 400 A. MNpun aTom Toke BpeMsi cpabaTbiBaHNA 3awmTtbl 1 ¢ owmboYHO BbIGpaHHON XapakTe-
puctukon 1' 6ypet 6onee 1,1 ¢, n 3ammTa NONPOCTY He ycneeT cpaboTaTb paHblle, YeM 3a-
wmnTa 2 (BblecToawas).

11.5 PekoMeHAaLuMmM No pacyéTy ycTaBOK 3aliUTbl OT 3aMblKaHUM Ha
3eMno

B anektpuyecknx cetax 6-35 kB, paboTalowmx ¢ M3onNnMpoBaHHOMW HENTPanbio, 3Ha-
YeHust TOKOB ofgHOMa3HOro 3amblikaHus Ha 3emmnto (O33) Hesenukn. OgHako O33 npeacTaBnsalOT
GonbLUyt0 OnacHOCTb Ansi 060pyaoBaHUSA ANEKTPUYECKNX CeTEN N ONA Haxoaawmxca B6nmn3n
mecta O33 nogen n XmMBOTHbIX. B cBA3M ¢ atum [lpaBuna TexHU4YecKonm akcnnyaTauum
9NEKTPUYECKMX CTaAHUUK N ceTen TpebylT B O4HMUX crydasax ObICTPO aBTOMaTUYECKU OTKItO-
yatb O33, a B gpyrux - HeMeaneHHo NpucTynaTtb K onpegeneHuto npucoemHeHus ¢ O33 un
3aTtem OTKIo4aTh €ero.

11.5.1 TpeboBaHuA K 3aiMTaM OT 3aMblKaHUN Ha 3eMNI0 B ceTAX 6-35
KB

B ntobbix pexnmax pabotbl HenTpanu gonyckaetcs gencrsme 3awmt oT O33 TonbKo Ha
CUrHarn, 3a UCKIMIYEHNEM TeX 3MEeKTPOYCTAHOBOK, KOTOpble NUTalT TopdopaspaboTku, Kapbepsl,
LaxTbl, CTPOUTESNbHbIE MeXaHU3Mbl U T.MN. Ha Takmx obbektax O33 conpoBOXAalTCA BbICOKU-
MU HanpsXXeHUsIMU NMPUKOCHOBEHUSA N LLIATOBLIMU HAMNPSXXEHUAMKU, KOTOpble MOryT BbITb Npu-
YMHOWM HecyaCTHbIX criydaeB. Mo3ToMy [OMmKHaA BbIMNOMHATLCA cenekTnBHas 3awmTa ot O33 ¢
OENCTBMEM Ha OTKIIOYEHWE MOBPEXOEHHOro npucoeanHeHnst 6e3 BbIAEPXKKM BPEMEHU U elle
AOonorHUTENbHaA pe3epBHas 3aliMTa, OTKMAYalLwasi BCe UCTOYHWKM nUTaHus (BBoAbl) NoA-
CcTaHumn ¢ HebonbLuon 3aagepxkon (okono 0,5 c).

Mpn gencTeum 3awmTbl HA curHan nepcoHan obs3aH HemMeaneHHo NPUCTYNUTL K onpeae-
nexuio npucoeanHeHuns ¢ O33. MNpy HanNMUMM CENEKTUBHOM 3aLUMThbl HA JIMHUSAX 3TO BbIMOMHAETCH
MO NOKa3aHUSM CUrHasbHbIX 3fIEMEHTOB, a NPW OTCYTCTBUN CENEKTUBHOW 3aluuTbl - NyTEM MNo-
04YepeHOro KpaTtkoBPEMEHHOIO OTKITHOYEHUST N BKITHOYEHUS NIMHUIA U OMKCaLUMKM NpU 3TOM Hanps-
XXEHUs1 HyrneBoWn NocrnefoBaTeNbHOCTU.

Takum obpasom, 3awmTtbl o1 O33 [OMKHbI YAOBNETBOPATL OCHOBHbIM TpeboBaHUSAM, KO-
TOpble NPeabABASIOTCA KO BCEM YCTPONCTBaAM penenHon 3amThl:

- CENeKTUBHOCTb,

- BbicTpogencTame (0cobeHHO npu HeobxoamMmocTu oTkrYeHus O33),

- YyBCTBUTENBHOCTb,

- HaQEeXHOCTb.

Hapsgy ¢ aTuM npeabaBnsaloTcs TpeboBaHMSA, XapakTepHble A5 COBPEMEHHbIX MUKPO-
NPOLECCOPHbIX 3alnT (CamogmarHoCcTuka, 3anoMmHaHne CobbITUR, OUCTaHUMOHHOE MnonyveHue
NHdopmMauun 1 ap.).

B yctponcteax MP 700-1 cepun peanv3oBaHbl YETbIPE CTYNEHM 3alMThbl OT 3aMblKaHUIN Ha
3eMIt0, KOTopble MOryT cpabaTtbiBaTb MO M3MEPEHHOMY UIN pacCYUTAaHHOMY TOKY HyneBoOWn nocrie-
[0BaTeflbHOCTU OCHOBHOW 4acToThl. BCe CTyneHn umMeroT He3aBUCUMYKO BPEMATOKOBYIO XapakTe-
PUCTKKY, BO3MOXXHOCTb MyCKa MO HaNPsXXEHMIO U BO3MOXHOCTb B6IOKMPOBKN OT BHELLHENO ANCKPET-
HOro curHana.

TokoBas 3awmTa, pearvpyroLlas Ha JEeNCTBYIOLEee 3HAaYeHWe MOMHOro Toka HyneBou rno-
cnegoBaTesibHOCTU NPOMbILIEHHON YacToThl (3lo), NpumMeHsieTca B ceTax 6-35 kB, paboTatoLumx
B pexume "N3onupoBaHHaa HenTpans" 1 B pexume "Hentpans, 3a3eMrneHHas yepes pe3nctop”.

Bbibop ycTaBky 3awmThl OT 3aMblkaHWA Ha 3eMITK0 NPOU3BOAUTCA MO CreayoLwmM coobpaxeHu-
AM:
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a) No ycrnoButo HecpabaTbiBaHNA npu BHewwHem O33:
ICJ 2 kH IC.([Ju().MaKc’ (13)

roe | — €MKOCTHOW TOK 3aMblKaHNA Ha 3eMIt0 KOHKPETHOro cbw:l,epa;

C.¢uo.maxc
kv — KO9(bMLUMEHT HadeXHOCTU (NpUHMMaeTcs paBHbiM 1,5 ANga 3aWmTbl UMEKOLLEN Bbl-
Oepxky Bpemenun nopsigka 0,3 cek n 6bonee).

Ecnu TpebyeTca HyneBas Bbiaep>kka BpeMEHN, TO kKn AOmKeH ObiTb yBenuyeH o 3-4 ons
OTCTPOWKM OT BpocKka EMKOCTHOIO TOKa B NEPEXOLHOM pPEXUME 3aMblKaHUSA Ha 3eMnto. [ockonb-
Ky B BONbLUMHCTBE CnyyaeB 3aliMTa AEWCTBYET Ha CUrHarsn, LenecoobpasHo BBECTU BblAEPXKKY
BpeMeHU, YTOObl HE NOHMXKaTb YYBCTBUTESIbHOCTb 3aLUMUThI.

6) no ycnosuio cpabaTbiBaHUA (4yBCTBUTENBHOCTH):

I
ky =2 (14)
IC.3

KoadhdpuumeHT yyBcTBUTENBHOCTU Ky A0SMKeH BbITh Bonblie nubo paseH 1,25 ons kabenb-
HbIX ceTen, 1,5 anga Bo3aywHblx 1 2,0 ana 3awmt ot O33 asuraTenen ¢ AENCTBUEM Ha OTKIOYe-
HMe.

YcTaBka BBOAMMAsi B YCTPOMUCTBO pacCUNTbIBAETCS:

- AN U3BMEPEHHOTO TOKa Mo HyNeBOMY KaHany:

I IC.3.

ver ,
My Krrpr

roe lu, - HOMUHarbHBIN TOK YETBEPTOro N3MepuUTernbLHOro Tokosoro Bxoaa (1 unun 5 A);
Krrp - KOAUUMEHT TpaHcdopmauumn TpaHcgopmaTopa Toka Hyrnesou

nocneaoBaTeNbHOCTW.
- ONA pac4YETHOro ToKa HyneBou NocrnenoBaTeNlbHOCTMU:

IC.3.

ver T
31 yous 17

rae |,y rr - HOMUHamMbHbIA NEPBUYHBIN TOK has3Horo TpaHcdopmaropa Toka.

HecmoTps Ha MeHbllee BnnsiHMe Bpocka eMKOCTHOro Toka Ha paboTy umdpoBbIX pene
npn BHewHnx O33, He Bceraa BO3MOXHO 0GecneynmTb CeNeKkTUBHOCTb (M3bupaTtenb-
HOCTb) HeHanpaBflIEHHOM 3alWMUTbl B CETU C M30NMPOBaHHOW HENTpanbk, OCOBEHHO B CETSAX C
HecTabunbHOM NEPBUYHON CXEMOW CeTU W, crefoBaTeflbHO, NepUoanYecKkn U3MEHSHLWMMUCS
3Ha4YeHNsIMN COBCTBEHHbIX EMKOCTHbIX TOKOB OTAENbHbIX (hnaepoB U CYMMAPHOTO €MKOCTHOrO
TOKa, a Takke B CETU C MarnbIM KonnyectsoMm cuaepos. Npu pesoHaHCHOW HacTpownke ayrora-
CALLEeN KaTyLKN OaHHbIN NpUHUMN BbinonHeHus 3awmnTbl o1 O33 Boobuwe He MOXeT 6bITb UC-
nonb3oBaH. HeBO3MOXHO obecneuntb cenekTuBHy (M3brpaTtenbHyo) paboTy aToro Tvna 3aium-
Tbl B CETSX C napannensHo paboTtatowmmm domaepamm 6(10) kKB 1 B ceTsix ¢ ewe 6onee crnox-
HOW KOHJUrypaumen.

[na ceTen ¢ KOMNEHCUPOBAHHOW HEWTPAnbHO BbllLEeYKa3aHHbIA MPUHLMN HE TOAUTCSA, Tak
KaK BefimdmHa ToKka Ha NOBPEXOEHHOWN JIMHUN MOXET BbiTb MEHbLLE, YEM Ha HENOBPEXOEHHOWN, a
HanpaBfeHne 3TOro Toka MOXeT ObITb KakMM yrogHo. [ns HUX ncnonb3yetcsa TOT hakT, 4To pe-
aKToOp B HEWTpanuM KOMMEHCUpPYeT TONbKO OCHOBHYHK FApMOHWKY TOKa, @ BbICLUME FapMOHUKM
ocTatTca. BenvunHa Toka BbICLUMX rApMOHMK HE MOCTOSIHHA, a 3aBUCUT OT CXEMbl CEeTU, TOKa
Harpysku, YPOBHSI HANPSDKEHUS Ha LWUMHAX, NO3TOMY BeNUYMHA TOKa B 3almTe Konebnetcs u, B
obwem cnyyae, oueHka YyBCTBUTENBHOCTU 3aLMTbl N0 abCONMOTHOMY 3amepy Toka HEBO3MOX-
Ha. YacTo eQUHCTBEHHBbIM METOAOM HAaCTPOWKM TakoM 3alMTbl SBNSAETCA OMNbIT 3aMblKaHUS Ha
3eMro, NPy KOTOPOM ONPeaenatTCs BENUYMHBI TOKOB BbICLUMX FAPMOHUK HA NMOBPEXAEHHOM U
HenoBpexaeHHbIX hmnaepax. Hambonbwmnin acpdekT npu NpMMEHeHUM MeTOoAa BbICLUMX rapMo-
HWK, OaeT NPUHLMN CPaBHEHUS BENUYUHBI TOKa Ha douaepax. Ero MoXXHO opraHuM3oBaTb Ha noa-
CTaHUMOHHOM YpOBHe ynpaBneHus. B niobom cnydae BenuumHa Toka BbICLUMX FAPMOHUK Ha Mo-
BpexaeHHoM dugepe bonblue, 4em Ha HenoBPEXAEHHOM.
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BennunHa ycTaBku 3awmThl OT MOBbLILIEHUSI TOKA BbICLUEN FAPMOHMKN MOXET ObITb pac-
cuMTaHa crneayoLmm obpasom:

— k IF.I/I3M
yem. — “H

: (15)
IHOM
roe kv — koadppmumeHT HagéxHoctn (kn=3-3,5);

Irmsm — TOK BbICLUEN T[APMOHUKW, W3MEPEHHbIM B MeCTe YCTaHOBKM 3alluTbl, B
HOpMaribHOM peXxume.

11.5.2 Pac4yéT ycTaBOK HanpaBfieHHOW 3alyMTbl OT 3aMblKaHUW Ha 3eM-
no B ceTsx 6-35 kB

11.5.2.1 Bbibop yrna makcMmanbHOW YyBCTBUTENBHOCTU

[na 3awmT Hyneeow nocrefoBaTeNlbHOCTU, pearnpyroLmnX Kak Ha akTUBHYIO, Tak U Ha eM-
KOCTHYIO COCTaBrstoLne TOKOB 3aMblKaHUS Ha 3eMIo, Yrosl MakCMMaribHOW YyBCTBUTESNbHOCTH
Py = 45° (pycyHokK 11.11).

[nsa 3awmTt HyneBon nocrneaoBaTenlbHOCTU, pearnpyroLlmnx Ha akTUBHYKO COCTaBNSAOLLYHO
TOKOB 3aMblKaHUS Ha 3eMIt0, Yron MakCcMManbHOW YyBCTBUTENBHOCTU Puy = 0°,

K WMHAGM

-—\'SOHO
~-HeuwyBCTBUNTE/NIbHOCTHU

LWnH

-U0 <¢-Und oT
I0 Ind

PucyHok 11.11 — 3oHa cpabaTtbiBaHUSA HanpaBfeHHOW 3aLlUMThbl OT 3aMblKaHWUIA Ha 3EMII0

11.5.2.2 Beibop ycTaBku no ToKy cpabaTbiBaHUS

MuHMManbHbIM TOK cpabaTbiBaHWsl HanpaBreHHbIX TOKOBbIX 3aluUT He Tpebyetcsa OT-
CTpavBaTb OT €MKOCTHOIO TOKa 3alluLiaeMoro npucoeavHeHust Npu BHELUHEM 3aMblKaHUMK Ha
3emnio. Ero Hago oTcTpamBaTth OT CyMMapHOro MakcumarnbHoOro toka HebanaHca | ., KOTopbIv

MOXeT npoTekaTb MO paccMaTpMBaemMoMy YCTPOUCTBY 3amnTbl Npy BHewHeM O33 n BEKTOp Ko-
TOPOro MOXeT pacnonaratbCs B Npeaenax 30Hbl cpabaTbiBaHUSA 3aLLMThbI:
Icxmin = kn ’ Iu6 ! (16)
roe ki — KoaddurumMeHT 3anaca, 3Ha4yeHMe KOTOPOro MOXHO MPUHATL paBHbiM 1,1-1,15.
OTCcTpOonTbCA OT 3KCTpeMarnbHbIX HeGanaHCoOB, BO3HMKAKOLWMNX, HANpUMep, Npu siBIIEHNAX
deppope3oHaHca, Kak NpaBumno, He yaaeTcs, HO OT «PSAO0BbIX» HebGanaHCoOB OTCTPOUTLCSA HEOL-
xoanmo. CnoXHOCTb B TOM, YTO B MpoLEecce NPOEKTUPOBaHUA 3almTbl OObIMHO HET JOCTaTou-
HOW MHOpMauMM ONs BblMUCMEHUS HEKOTOPbIX COCTaBRSKLWMUX CyMMapHoOro HebanaHca u
onpenenaTb TOK HebGanaHca valle NpMxXoauTCs YXe B npouecce aKcniyataumm, korga Heobxo-
anmMas nHpopmaumsa gocTynHa.
B npouecce npoekTnpoBaHUs 3aLmTbl MOXHO MCXOAUTb N3 0BpaTHOro: obecneyeHns He-
06x0aNMON YyBCTBUTENBHOCTMU:
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I !
Ic3min == ' (17)
q
roe ky — Hopmupyembli KoadppuumneHT vyscTBUTENBHOCTU (Ky = 1,5-2);
|/, — cyMMapHbIii MUHUMaTbHbIA @MKOCTHbI TOK CETU 38 BbIYETOM

€MKOCTHOIo ToKa 3aluniiaemoro npuncoegnHeHnd B peasibHoOM
«MUHMAINbHOM» peXunmMme ceTn.

B npouecce akcnnyaTtauum npugetcs yéeantecs B TOM, 4TO BbiGpaHHOe no ycnosuto (17)
3HayeHue |_ . COOTBETCTBYET Takke ycrnosuio (16), T.e. 3awmra He cpaboTaeT n3nuiiHe npu

BHELUHNX 3aMbIKaHUSX Ha 3eMJ1I0 OT pearibHO CyLLeCTBYHOLWUX B ceTn HebanaHcoB.

Mpn pacyeTe ycTaBOK 3alnTbl BO3AYLIHOM NUHUK, Kpome cobntogeHus ycnosun (16),
(17), HeoBXo0aUMO paccuyMTaTb MakcMmarnbHOE NepexogHoe conpoTuereHne Rnep, NpyM KOTOPoOM
3awmTta byget cnocobHa OTKMOYUTL 3aMblkaHMe Ha 3eMM0 U NPOBEPUTb, COOTBETCTBYIOT Nn
OHUW ycrnoBusM akcnnyatauun. XenatenbHo, 4Tobbl 3awmTa Obinia cnocobHa «4yBCTBOBATbY»
3aMblkaHMe Ha 3eMto Yepes nepexogHoe conpoTmeneHune nopsaka 3—5 kOm.

11.5.2.3 Bbibop ycTaBku Mo HanpshkeHuto cpabaTbiBaHUSA 3almnThbI

OnbIT nokasbiBaeT, YTO HebanaHCc NO HaNPSXXEeHW0 HYNEeBOW NocneoBaTefnlbHOCTU Ypes-
Bbl4aMHO peako (npu oTcyTCTBUKM dheppopesoHaHca) npeBbiaeT 3HadveHue 2,5 B. B cBssu ¢
3TUM MOXHO NpUHATE Ucsmin = (5...7,5) B. lNpn aToM cnegyet umeTtb B BUAY, 4TO ycTponctso MP
OyneT 4yBCTBUTENbHEE CTaHAAPTHLIX YCTPONUCTB curHanusauumn no 3Uo, MMeLWmx ycTaBky no-
psagka 20 B. T.e., Hanpumep, npu cpabatbiBaHum yctponctesa MP Ha curHan, yCTponcTBO curHa-
nmnsauum MoXeT 1 He cpaboTaThb.
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11.6 PekomMeHaaumm no pacyeTy ycTaBoOK 3alUThbl OT NOBbILWEHUA TOKa
ob6paTHOM nocnefoBaTeNlbHOCTU

Yctponctea MP 700-n cepum umeroT ABe CTyNeHW C He3aBUCUMbIMU BblOepXKKaMun Bpe-
MeHn. Kaxxgas cTyneHb MMeeT BO3MOXHOCTb OGNOKMPOBKM OT BHELLHEro AUCKPETHOro curHana
(NMycka OoT MHBEPCHOrO curHana), nycka no HanpsbkeHuto obpaTHOM NocrneaoBaTesfibHOCTU.

[MOBbILWEHHbIE YPOBHNU HECMMMETPUN NUTAIOLErO HANPSHKEHUsI ONacHbl ANs ABuraTenen
yBenMYeHneM ypoBHS BMBpaumm 1 Harpesa. 3aBOA-M3roTOBUTEND ABUraTens obbl4HO ycTaHaB-
nuBaeT AoNyCTUMblE 3HAYEHUA TOKOB 0OpaTHOM nocnegoBaTenbHOCTU. B aTom crnyvae pacyéT-
Hble BbIpa)XXeHUs Ons YCTaBOK 3awuTbl 0bpaTHOM MocnenoBaTenlbHOCTM CTPOATCA Ha OCHOBE
NacnopTHbIX AAaHHbIX ABUraTens.

Mpumep. PaccuntaTb yCTaBkM 3alumMTbl OT MOBbLILWEHNA TOKa oOpaTHOM nocrnegoBaTernb-
HOCTU anga asuratens ¢ lhom=545 A, ¢ AnuTenbLHO 4ONYCTUMbIM TOKOM OoBpaTHOW nocnegoBa-
TenbHocTu Ignponz = 0,11:lHom 1 Tokom obpaTHOM nNocrnegoBaTeNbHOCTU, JONYCTUMbBIM Ha Bpe-
Ms 1 ¢ Isp.gonz =0,55- Ihom. TpaHcdopmaTtop Toka ¢ krr =600/5.

BenuuuHa yctaBku, 4encTByOLWEN HA CUrHan:

| _ | 21 som» .i: 0,11-545.12
T s Kop 5 600
BenununHa yctaBkm 3awmThl C BbIAEPXKKON BPEMEHU, AENCTBYIOLLIEN HA OTKITOYEHNE:!
_ | 56_gom2 _i: 0,55-545_i205
Y Ky 5 600

Ecnu cTyneHb OT NoBbIWEHNS TOKa obBpaTHOW nocnefoBaTenbHOCTM UCMONb3yeTcs Ans
ObICTPOAENCTBYIOLLETO OTKIOYEHMSA NPU CUNBHOM HECMMMETPUN, TO ee ycTaBka cpabaTbiBaHUSA
AoImkHa B6bITb ycTaHoBreHa paBHon 60% OT BeNMYMHbI HOMUHANBLHOIO ha3HOro Toka. ATO No3-
BoNuT obecneunTb cpabaTbiBaHWE CTyNeHW npu NonHOM obpbiBe ogHon gasbl. C apyron cTopo-
Hbl, 06pbIB ha3bl MOr Bbl ObITb BOCNPUHAT Kak MexaydasHoe K3, no3ToMy BeniMymHa BblOEePXKKN
BPEMEHW 3TOWN CTyNeHn JOMkKHa OblTb cornacoBaHa € 3awuTamMu OT KOPOTKUX 3aMblkaHUn. 3Ha-
YeHue Toka obpaTHOM nocrnenoBaTENbHOCTU OTHOCUTENBHO ha3HOro Toka Npwu obpbiBE OOHOM
dasbl paBHo:

01.

l,=——1 —058l

\/§ Hazp

nazp !

rae lharp — HOMUHAIbHBIN TOK HArpy3Ku.

Ecnn 3awmiaemMbiM 00bEKTOM SBMSETCA NNHUA, TO TOKOBadA 3awmrta obpaTHOM nocne-
[0BaTEeNbHOCTN MOXET CNYXUTb ANA onpeAenieHnss HECUMMETPUYHBIX NOBPEXAEHNA C MarnbIMU
BENMMYMHAMU, HWXKe YCTaBOK cpabaTbiBaHMs HanpaBreHHOW M HeHanpaBfeHHOW CTyrneHen Mak-
CUMarbHbIX TOKOBbIX 3aLLNT.

BenuunHa Toka obpaTHOM nocnegoBaTenbHOCT Npy AByxdasHom K3:

-1 —osar

=7

raoe lk — NoNHbIN ToK AByxdasHoro K3.

Onsa Toro, 4tobbl NpeaoTBpaTMTL NOXHOE cpabaTbiBaHME MpU NOBPEXAEHUSIX B OPYrMX
30Hax 3awWuTbl, YCTaBKa BblAEPXKM BPEMEHU OOMMKHA ObiTb cornmacoBaHa C napameTpamu Opy-
MMX 3alUMTHBIX perne OT KOPOTKUX 3aMblKaHWI, YCTAHOBMEHHLIX B CETMU.

Pacuyém yena makcumarsbHOU 4y8cmeumesibHoCmuU Ows, 2pad, Oris HarpaesieHHbIX cmy-
rneHeu 3awjumsl Om ro8bIWeHUs1 moka obpamHou rnocredogamesibHoOCMuU ocyu,ecmarisiemcs o
opmyrne

omy = 180° - @n = 180° - arctg(Xn/Rn)

roe Xn — ygenbHoe NHOYKTUBHOE conpoTusrieHne nuHuu, OM/Kw;

Rn — yoenbHoe akTMBHoe conpoTusreHme nnHmum, OM/km.
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11.7 PekomeHAaumMm no pacyéeTy ycTaBoK 3aluThbl OT 0O6pbiBa npoBoAaa

UTo6bl 06HapyxMTb 06pbIB NPOBOAA, MOXHO MPUMEHUTH TOKOBYIO 3alimMTy obpaTHOM no-
cneposatenbHocTn, OgHako, Ha cnabo Harpy>XeHHOW NMHMK, TOK 0BpaTHOM NocreaoBaTeNbHO-
CTV npu obpbiBe NpoBoAa, MoXeT ObITb 6nM30K K BENUYMHE Toka HebanaHca B HOPManbHOM
pexnme (00yCrnoBneHHbIN NOrpeLlHoCTb0 TT, HECUMMETPUEN Harpy3kn U T.4.) Takum obpasom,
n3mepuTenbHbid opraH obpaTHOM MocrnefoBaTENbHOCTU MOXET He OTBeYaTb YCMOBUAM 4yB-
CTBUTENBHOCTH.

CtyneHb OT 0ob6pbiBa NpoBOAa U3MepsieT OTHOLIEHME TOKOB obpaTHoOM nocnepoBaTenb-
HOCTU U npAMon nocnegosatensHocTy (l2/11). MNpwn obpbiBe NpoBoga 3TO COOTHOLLEHUE MEHSAET-
CSs1 B 3HAUMTENbHON Mepe, YTO NO3BoNSEeT 06ecnevnTb XOPOoLLYH YyBCTBUTENBHOCTb.

CooTHoLleHNe TOKOB 0bpaTHOM 1 NPsIMON NocrneaoBaTenbHOCTU Npu obpbiBe NpoBoaa
onpenensieTcsi No BblpaXXeHMHO:

I Z,

2 ___ =0
I, Z,+7Z,
roe ZOVI Z2 conpotueneHuns HyﬂeBOﬁ n O6paTHOI7I nocnegoBaTenbHOCTEN COOTBETCTBEHHO. Be-

NMYMHa OTHOLWEHUS 12/11 MOXEeT M3MEHATLCA B 3aBUCMMOCTU OT MecTa nospexaeHus. Moatomy
XernaTtenbHO NPUMEHSITb Kak MOXHO Goree YyBCTBUTENbHYO ycTaBKy. [MpakTuyeckn, aTa MUHU-
MarbHasi ycTaBka ynpaBrsieTcs YPOBHEM MOCTOSIHHO MPUCYTCTBYIOLLErO B CETU TOKa 06paTHOM
nocnepoBaTensHocTU. OHa MOXeT ObITb onpeaeneHa pacYEToM CeTU NN U3MEPEHUsIMU B CTa-
AUV Hanagku. MamepeHus 1 pacyéTbl, BaXXHO MPOU3BOAUTL C YYETOM PEXMMOB MaKCUMarbHON
Harpysku 1 pexxuma HanbonbLuen HECUMMETPUN Harpy3Ku:

I 2/ I 1= ku : I znop,w / I 1uopM 1 (18)
roe ki — KoaddumumMeHT 3anaca, 3Ha4yeHne KOTOPOro MOXHO NPUHATb paBHbiM 1,15-1,2;
12,,,,/11,,, —HanboOMbLLIEE COOTHOLLIEHWE TOKOB 0BpaTHOW 1 NPSMOI NOCNeA0BaTENbHOCTM

B pexnmax MaKcuMMarnbHOWM Harpy3ku u HanbonbLien HECUMMETPUN HArpy3Ku.

[ns obecneyeHns cornacoBaHns ¢ ApYrMMy 3alMTHBIMKU YCTPOMCTBAMN U YCTPOMCTBaAMM
aBTOMaAaTUKN HeO6XO,D,VIMO OTCTPOUTLCA OT UX BblAEPXKEK BPEMEHN.
b = thax +At,

roe tmax — Bpewmsa Cpa6aTbIBaHM$I CTyneHu 3alnTbl N1 aBTOMAaTUKN C HanbonbLwen BbI,D,ep)KKOIZ
BpeEMEHMWN.

B GonbluMHCTBE criy4yaeB 4OCTAaTOMHOWM YCTaBKOWM AN 3alimThl OT 0OpbiBa NpoBoda sBNs-
eTcq oTHoweHue I2/11, paBHoe (10-15) %, 1 3agepxka Ha cpabaTbiBaHue, paBHas 60 c.
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11.8 PekomMeHAauMm no opraHnu3aumm aBToMaTtm4eckoro NnOBTOPHOro
BKTHOYEHUSA

B yctponcteax MP 700-n cepun npegycMoTpeHa BO3MOXXHOCTb OCYLLECTBIIEHUSA YeTbl-
PEXKPATHOrO aBTOMAaTMYECKOro MOBTOPHOro BKrtodeHus (AlB) BbiknovaTensa 3awumuiaemoro
npucoeguHeHus.

AlB umeeT ycTaBku No ONUTESNTbHOCTU NEpPBOro, BTOPOro, TPeTbero U YeTBEPTOro LuMKna
AlB, no gnutensHocTh 6nokupoBkn AlNB 1 no BpemeHu rotosHocTn AlB.

Mocne cpabaTbiBaHma MT3 npoucxoaut nyck AlB. MNpu aToM 3anyckaeTca Tanmep nep-
BoOro uukna (T1), KOTOpbIA OTCYMTAB YCTAHOBNEHHOE BPEMS, AENCTBYET Ha BKITHOYEHUE BbIKIO-
YyaTens npucoeanHeHusi. OQHOBPEMEHHO C NoJaden KOMaHObl Ha BKIOYEHWe 3anyckaeTcs Tan-
mep TroTos, KOTOPbIN BNOKMPYeT TaMep NepBOoro LMKIa U NoAroTaBnuBaeT Lenb nycka BTOPOro
uukna AlB. Ecnn B TeyeHne BpeMeHn Trotos HE NPOU3OLUIIO OTKITHOYEHUS BbIKNOYaTens, To
AlB cunTaetca ycnelwwHbim 1 nponssoanTca Bo3spaT AlNB B cOCTOAHME rOTOBHOCTY.

Ecnn nepBoe BkrnoyeHne 6bINO Ha KOPOTKOE 3aMblkaHue, cHoBa cpabaTbiBaeT MT3 u
NpoucxoauT nyck Tanmepa sBToporo umkna AlB (T2). Taimep nepBoro uuMkna B 3T0 BpeMs 3a-
BGrnoknpoBaH.

Tanmep BToporo uukrna AlB, oTcuMTaB ycTaHOBMEHHOE BPEMS, ENCTBYET Ha BKITHOYEHNE
Bblkntovatensa. OAHOBpeMEHHO 3anyckaeTca TanvMmep, KOTopbli GriokMpyeT Ha Bpemsi Trotos
TarMepbl NEPBOro 1 BTOPOro LNKIOB.

Ecnn n BTOpoe BKkNtoYeHne Obifo Ha KOPOTKOe 3amblkaHue, cpabaTtbiBaeT MT3 u npous-
BOOUT OTKNtoYeHne. PaboTta no tpeTbemy n 4yeTBEépTOoMy KpaTy AlB npoucxoant aHanornyHo
BTOPOMY.

Ecnun 4eTBEpThIN KpaT Obln HeycneLwHbIM, nycka AlNB 6onblue He nponcxoauT.

Mo ncteveHuto BpemeHn Trotos Mocne nocriefHero Kkparta, He3aBMCUMO OT TOro Obirio
BKITHOYEHME YCMeLIHbIM NN HeycneLHbIM, nponcxoguT Bo3spat AlNB B MCXOAHOE COCTOSIHME.

Mpn py4yHom mnu yepes COTY BKOYEHMM CUIOBOrO BbIKNOYATENS 3anyckaeTcsa Tanmep,
KOTOpbIN Ha BpeMms Tenok 6rnokmpyet AlB. Takum obpa3om, Npy BKIIHOYEHUN BbIKIOYATENS Ha
KOpOTKOe 3aMblkaHue un cpabatbiBaHun MT3 nycka AlNB He npoucxogut. AlMNB 6ygeTt rotoBo K
OENCTBUIO MO NCTEYEHUN BPEMEHUN TBMoK.

Bpemsa cpabaTbiBaHusi nepeoro kpata AlB onpegensieTcs no cregyroLwmm YCroBUsIM:

a) T, 2t ,+t,,, =T ypos, (29)
rae tr.n — Bpems roTOBHOCTM NpMBOAA, KOTOPOE B 3aBMCMMOCTU OT TuMna npueosa

HaxoguTtca B npegenax ot 0,1 0o 0,2 ¢
TypoB — BpeMsi OTKIIOYEHUSA BbIKNO4aTens, napameTp ycrponctea MP (cm. nogpasaen
11. 12).
OTC4YET BpeMeHM KpaTa 3anyCcKkaeTcsi N0 UCTEYEHMIO BpeMeHn TOTKN nocrne Bbigayn KoMaHabl
Ha OTKIMOYEHME BbIKITHYaTessl.
0) T, 2t , —t,, +t,,, —Totkn , (20)
rae trs — BpeMsi rOoTOBHOCTU BbIKIIKOYATESSA, KOTOPOE B 3aBUCMMOCTM OT TUna
BbIKIHO4aTenst oobl4HO HaxoauTcs B npegenax ot 0,2 Ao 2 ¢, HO Ans
HEKOTOPbIX TUNOB MOXeT BbITb BonbLUE;
ts.8 — BPEMSI BKITHOYEHMS BbIKMOYaTENS.
B) T, >t, +t,,, —Torxx, (21)

roe tp — Bpems gemoHmsaumm cpepl B mecte K3 Ha BJ1, 3HayeHue KoToporo
3aBUCUT OT METEOPOSIOMMYECKNX YCITOBUIA, 3HAYEHUS U ONIUTESNTBHOCTM
npoTekaHust Toka K3, oT paboyero HanpskeHus.
OpreHTMPOBOYHOE CcpedHee 3HadeHue tn ansa ceten HanpshkeHnem o 35 kB BKNOYMTENBHO
pasHo 0,1 c.
Bpems 3anaca tsan yunThIBAET HEMOCTOSIHCTBO BPEMEHM FOTOBHOCTM NPUBOAA U NMOrPELLHOCTb
Tanmepa 3awmTbl, tzan=(0,3+0,5) c.
HaHHble onsa pacdeta no ycnosusam (19) n (20) HaxoaaTca B TEXHUYECKMX NacrnopTax npuBo-
00B 1 Bblkntodyatenen. OgHako, kKak NpaBumo, 3T AaHHble He BOCTPebOoBaHbl, MOCKOMbKY NS OAn-

MP741 pepakumns 6.11 198 www.bemn.by
OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

HOYHbIX BO3AYLUHbIX NMHMIA 6-35 KB ¢ OOHOCTOPOHHMM NUTAHWMEM Ha MpakTuKe Bpemsi cpabaTbl-
BaHuA T1 npuHMMaeTcs B npeaenax (3+5) ¢, 4To 3HaunTenbHO 6onbLue, YeM MOXET NOMYYUTLCS NO
ycnosusam (19) — (21). Mpu Takon Bbiaepxke BpemMeHn 4o MoMeHTa AlB nuHumn Hanbonee BEpOSTHO
CaMOyCTpaHeHne NpUYKnH, Bbi3BaBLUMX HeycTonumBoe K3 (nageHve aepeBbeB, HABPOChI BETOK U
ApYyrux npeameToBs, NpubnmikeHne K NpoBodam nepeaBukHbIX MEXaHU3MOB), a Takke ycrnesaeT npo-
N30MTN OenoHudaums cpedbl B Mecte K3, Y3 ponyckaeT yBenuyeHve BbIOEPKKA BpeMeHu
yctpouncts AlB ooHOKpaTHOro AENUCTBUA UMEHHO C LESbi MNOBbIWEHUS 3MEKTUBHOCTU Oen-
CTBUS 3TUX YCTPOWCTB.
Ecnu anga notpebutenein OnuTenbHbIN NepepbiB 3EKTPOCHAOXEHNS SABNSeTCH Heaony-
CTMMbIM, TO BpeMs tans CrieyeT BblbpaTb no ycnosusam (19) — (21).
Bpewmsi cpabatbiBaHust 8mopo2o, mpemebe20 U 4emeépmozo yukria AlB:
T>(10+15c (22)
OT0 0b6bACHAETCA HEOOXOOUMOCTLIO NMOArOTOBKM BbIKMOYaTENS K BO3MOXHOMY TpeTbeMy
oTKNtoYeHMo K3 npu ycTonumBom nospexgeHnn nuHun. Hapsagy ¢ aTum ysenmdeHne T nosbila-
€T BepOATHOCTb ycrellHoro aenctemst AlNB Bo BTopoM wukne. [ng BbiknoyaTenen ¢ Npy>XMHHbIMU
npuBodamMn T He OOSMKHO ObITb MeHbLUE BpeMEHM BO3BpaTa NpvBoga B COCTOSIHME FOTOBHOCTU K
AllB, T. €. BpEMEHM HaTSXKEHUS NPYKUH, pekoMeHayemMoe 3HayeHne T He meHee 15+20 c.
Bpemsa rotoBHOCTU onpeaenseTcs BblpaXXeHUeM:
TFOTOB =1, +t3au4 +t +t

omer T Lo (23)
rae tskn — HaNMbBoOMbLLEE BPeMS BKIMIOYEHUS BbIKIKOYaTENS;
tsaw — HAMOONbLUASA BblOEPXKKA BPEMEHWN CTYMNEHN 3aLUTbI (B T.Y. U BHELUHENR),
KoTopada MoxeT npounssectn nyck AllB;

torkn — BPEMSA OTKITKOYEHUA BbIKNoYaTens.

Bpema 6nokuposku AlNB Tenok 06bI4HO NpuHMMaeTcsa paBHbiM (10+15) c.

11.9 PekoMeHgauum no opraHnsaunumn aBTOMaTMUYECKOro BKIIOYEHUSA
pe3epBa (ABP)

B yctponctBax MP 700-1 cepumn npegycMoTpeHa BO3MOXHOCTb OCYLLECTBIEHUS aBTOMa-
TMYECKOro BKMoYeHNA pesepBa. 3anyck ABP MoXeT Npon3BoauTbCSA NO Crieayrowmm aktopam:

a) OTKNIYEHUe BbIKNKYaTenNs No KoMaHae OT KIya, OT KHOMOK, BHELUHEE OTKIHYEHue,
ot COTY;

6) camonpon3BoOSIbHOE OTKITHOYEHME;

B) OTKJTOMEHME OT 3aLUmMThbl C pas3peLénHbiM ABP;

r) no BHewHeMy curHany «CTAPT ABP» (curHany ncyesHoBeHUsi HanpsikeHust Ha pabo-
4YeM UCTOYHUKE).

Heobxoanmbimn ycnosuamu 3anycka ABP senstoTca:

- OTCYTCTBUE BHYTPEHHErO M BHELIHEro curHana 6nokMpoBKu;

- Hann4yne curHana «CPABATbIBAHUE ABP», — curHana Hanuumsa HanpsbkeHust Ha pe-
3€pPBHOM WCTOYHUKE MUTAHUSA U OTKIKOYEHHOE COCTOSIHME pe3epBHOro BbikMtoyaTend. [aHHble
CcUrHasnbl MOryT ObITb COBpaHbl Kak BHELLHASA Lenoyka Uin Ha BXOAHbIX NOrMYEeCKNX CUrHanax.

Takke B nornke ABP ncnonb3yroTca crnefyowme BHELWHWE CUrHanbi:

- «BITOKMPOBKAY;

- «CBPOC» (cbpoc 6rokmpoBkM unm npu otcyTcTBumn 6nokmposkn copoc ABP B Havanb-
HOEe COCTOSIHUW).

MepBbIN BapuaHT pabotbl ABP.

Mpn nosiBneHnn ogHOro 13 nepsbiX TPEX (PAKTOPOB NyCKa MPOUCXOOUT NpoBepKa OTKIHO-
YEHHOr0  COCTOSIHMA  BbIKNOYaTens,  OTCYyTCTBMA  ONOKMPOBKM,  HanmuMuua  curHana
«CPABATbIBAHME ABP». T[lpn BbINOfIHEHUM 3TUX YycnoBuu dopMupyeTcs KomMaHaa
«BKJTKOUUTb ABP» (BkntounTb peseps).
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Ecnu otcytctByeTt curHan «CPABATBIBAHUE ABP», To ycTponcTBo byaet oxugaTb ero
nosiBrieHne n npu ero nosiBneHnn 6yaet sbigaHa komanga «BKIMIOYUNTb ABP».

Btopou BapmaHT paboTtbl ABP.

Mpn nosiBneHumn curHana «CTAPT ABP» 1 BKMIOYEHHOM COCTOSAHWUN BbIKMNOYATENS Yepes
Bpemsa Tasp OyaeT BblgaHa komaHga «OTKIMKOUNTB BbIKITFOYATESIb». NMpu nosBneHun curHa-
na «BbIKNMOYATENL OTKMKOYEH» npousBoaMTcs  npoBepka  Hanuuusi  curHana
«CPABATBIBAHVE ABP» n oTcyTcTBUS 6roknpoBku. Npy BbINONIHEHWUM 3TUX YCNOBUN (hopMu-
pyetca komaHga «BKIMKOYNTb ABP». Ecnn otcytctByeT curHan « CPABATbIBAHVE ABP», To
yCTPOMCTBO OyaeT oxuaaTb ero nosiBfieHne u npu ero nosierieHun 6yaeT BbldaHa KomaHaa
«BKJTKOUUNTb ABP» (BkNtounTb peseps).

MpusHakom ycnewHoro cpabatbiBaHna ABP aBngetca wcde3HOBeHWe curHana
«CPABATbIBAHVE ABP» yepes Bpemsi Tumn nocne Bblgadn KOMaHAbl Ha BKIOYEHME pe3epBsa.

Ycnosusimu Bo3BpaTa SBMSKOTCA:

- nosieneHne curHana «BO3BPAT» (curHana nosiBneHnsa HanpsbkeHusa Ha pabodem uc-
TOYHMKE M BKITHOYEHHOIO COCTOSIHUS BbIKNOYaTens pesepsa);

- OTKIMIOYEHHOE MOSOXEHWE BbIKNIOYaTENS;

- OTCYTCTBUWE BHELUHEro U BHYTPEHHEro curHana 6r1okMpoBKy;

- ycnewHoe cpabartbiBaHme ABP.

Mpn nosiBNeHUn aTUX ycnoBun 4Yepe3d Bpems Tes Bblgaétca komanga «BKIMHOYATb
BbIKIMKOYATEJIb». Ecnu BbiknovaTenb BKIYMICA, TO Yyepe3 BpeMda Tor Bbl4AaETCA KOMaHOa
«OTKITIOUNTb ABP» (oTkntounTb peseps). MNpu nponagaHum curHana «BO3BPAT ABP» Bo3-
BpaT cumTaetca ycnewHbiM. Ecnn curHan «BO3BPAT» He nponarn, TO Bblgaétcs KomaHaa
«OTKITIOYNTb BbIKITKOYATEJIb» n ABP 6nokupyeTcs.

®yHKUMoHarnbHble cxembl ABP npuBegeHbl Ha pucyHkax 6.20 — 6.28. lNpencrasneHHble
6roku peanusoBaHbl NPOrPamMMHO.

Mepepn ncnonb3oBaHnem ABP pekomeHayeTca n3ydnTb normdeckme cxemol pabotsl ABP
(cMm. pucyHkm 6.20 — 6.28).

BaxxHo! BHewHul cuzgHan 6510kupo8KkuU unu HeycrniewHass paboma egoda usu eosgpama
ABP nipusodsim k c¢bukcayuu 6riokuposku cxembl ABP. [Npu amom e «XKypHane cucmembiy»
opmupyemcs 3anuck o rnpuvuHe u cpabamsieaem cueHan «brokuposeka ABPy». Cépoc 6510Ku-
posku ABP u 8038pam cxemMbl 8 HOpMaribHbIU PEXUM rpoucxooum rnymem rnodadvyu KomaHObl Ha
yrnpaesneHue 8biK/YamesnieM unu no eHewHemy cuzHany «Cépoc briokuposku». Jloauyeckue
cxembl 6r1okuposku / cbpoca 6riokuposku ABP npedcmasrneHbl Ha pucyHkax 6.25 — 6.27.

[ns onepatmBHoro BbiBoga/sBoga ABP MOXHO NpuMMeHATb O4uH M3 crnegyowmnx cnoco-
6oB:

1. [lnsa BbiBOAA M3 paboTbl MCNONb30BaTh AUCKPETHBLIN BXOA, 3aBEAEHHLINA HA NOrMYECKUN
Bxopg norvkn ABP «BnokupoBkay, npu atom yctaska ABP «Cbpoc» gomkHa ObiTb 3agaHa Kak
«PaspeweHo».

PekomeHayeTcs BbINOMHATL BBOA B paboTy ABP npu OTKIIOYEHHOM MOMOXEHUN BbIKITHO-
yaTenst NOCPeacTBOM NepeknioyeHus knwoda «Beoa/BbiBog ABP» B nonoxeHune «BeegeHo».
Mocne BknoYveHus BoikntoyaTensa 6noknposka ABP 6yaeT copowlera.

Ecnu nepekntoyeHune kntova «Beoa/sbiBog ABP» B nonoxeHue «BeegeHo» ObIno BbINOS-
HEHO MpW BKITHOYEHHOM MONOXEHUN BbIKIKOYaTENs, TO cOpoC BGNOKMPOBKM OOMKEH ObITb BbINOJI-
HEeH NocpeacTBOM Nogayun AONOSHUTENBHON KOMaHAbl Ha BKITIOYEHWE BbIKOYaTeNS.

2. Ansa BbiBoga n3 pabotel ABP ncnonb3oBaTb OUCKPETHbLIN BXOA, KOTOPbIA 3aBedEH Ha
nornyeckun sxoa norukm ABP «BnokupoBkay. [1na BBoga B paboty ABP no nonoxeHuto knroya
«BBegeHo» HeobxoanMO curHan C Knto4va 3aBeCcTu Yepes «MMMYNbCHbIA Tanmep no cnagy 2-ro
Tvna» ¢ yctaskon no spemeHn 100 mc Ha Bbixog CCJl, KOTOpbIN B CBOK ovepenb AOIMKEH ObITb
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3aBeeH Ha Bxog «COpoc GNIOKMPOBKM» B COOTBETCTBUM C pUCYHKOM 11.12. Takum oBpasom,
npy nonoxeHuun knoya «BbiBegeHo» ABP Oyaet GrnokupoBaH, a npu NepekriioyeHnn Knoda B
nonoxeHue «BeegeHo» 6nokuposka ABP 6yaeTt cHumaTtbCs.

__________________________ -
. _ i T
| JIMCKpPETHBII BXO] Xon |
6rokuposkyu ABP «OnokupoBKa |
| ABP» |
Kmrou ABP | ‘ |
Bseieno Bblsai:\euo + |
——
I I & AL =140 \ AL -0 Bxon «cbpoc :
I— I Brox =100 mc OJIOKHPOBKI) |
| CIUT CCJl |
T | I | |
| MmnynbeHblii Taiimep |
- noenary 2rotwsa a

PucyHok 11.12 — Cxema ansa onepatmsHoro seoga/sbisoga ABP 13 paboTbl

Myck ABP MoXeT ocyLLecTBNATbCA OT COOCTBEHHbIX UBMEPUTENbHbLIX OPraHoB Hamnp -
XEeHUa unun YyactoTbl ycTtponcTtea MP.

Mpn Mcnonb30BaHUKU CTYMEHU MO YacTOoTe Kak MyCKOBOro opraHa, oHa [OormkHa ObiTb BBe-
aeHa B pexume «OTknoveHne» unn «Ocuunnorpad» n no eé cpabaTtbiBaHUIO AOMKHO OblTb
paspeLwieHo ABP. B HacTponkax ABP gormkeH 6bITb paspeLleH nyck no cpabatbiBaHUIO 3aMThI.

Yactota cpabaTtbiBaHMs YacTOTHOro nyckoBoro opraHa ABP npuHumaeTtcs B npegenax
(46+48) Ny. 3amepnneHne 4YacTOTHOroO NYCKOBOrO OpraHa He BbINOJTHAETCA.

HanpsxeHue cpabambigaHusi pene, pearvpylowmx Ha CHWKEHNE HanpsiKeHus, cneno-
Bano 6bl BbibMpaTb TakuMm obpa3om, 4YTOObl NMyCKOBOW OpraH cpabaTbiBan TONbKO NPU MOJSTHOM
ncyYe3HoBeHUN HanpskeHnsa. OgHako, BbIGOp O4eHb HW3KOro HanpshkeHus cpabaTbiBaHWUSA Bbl-
30BeT 3amegnenue genctena ABP, nockonbKy asuratenu Harpysku, Bpawlasicb no MHepLmm no-
cne OTKMIOYEHUS NUTaHUS, MOTyT NPU onpeaeneHHbIX YCNOBUAX NOAAEPKMBaTb Ha LWWMHAX AoCTa-
TOYHO MeASNIeHHO CHuXawuweeca HanpsxeHue. [1oaToMy pekomeHAyeTCca NpUHUMATb
Hanps)eHne cpabaTbiBaHMS MUHUMAanbHbIX pene HanpskeHnus Uc.p. paBHbIM:

U.,=(025+04U,,,. (24)

Mpn ncnonb3oBaHUKM B Ka4YeCcTBE MYyCKOBOrO opraHa COOCTBEHHOW CTYyMEHW MO Hanpsxe-
HUIO cregyeT yYuTbliBaTb Ty OCOBEHHOCTb YCTpOoMUCTB MP, Y4TO NpU CHUXKEHUU HaNpsiKeHUs BCex
a3 Hmke 5 B, cTyneHn no HanpsikeHuto 6rokupyroTcs. MNMoaTomy pekomeHayeTcst NpUMEHATb
cnegyowmmn cnocob peanusaumm ABP ¢ nycKom no HanpsbKeHuto oT CO6CTBEHHOMW CTYNEHMU:

- KOHbUrypmpyeTcsa CTyneHb OT MOBbILWEHWS HanpskeHus (pexunm «BBegeHo») ¢ ycTaB-
kon nycka ABP, Tam e peanuayetcsa Bblaepkka BpeMeHn Ha cpabaTtbiBaHne ABP;

- VMHBEPCHbIN curHan cpabaTbiBaHWs OAHHOW CTyneHu 3aBoauTca Ha cpabaTbiBaHue
BHELWWHeN 3alnTbl, BBeAeHHON B pexunme «OTknoveHne» mnu «Ocumnnorpad». No gaHHon
CTYNEeHU BHELIHeW 3awwmnTbl Heobxoanumo paspewntb paboty ABP. B HacTponkax ABP gomxeH
ObITb paspeLLeH Nyck No cpabaTbiBaHUIO 3aLUUTHI.

Myck cxembl ABP npun CHUXeHUU HanpsXXeHUs Ha WUHaxX HUXe MPUHATOro no oopmy-
ne (24) pormkeH NPoM3BOAUTLCSA C 8bIOEPKKOU 8peMeHU ANA NpefoTBpaLLeHns U3NUWLHUX Oen-
cteun ABP npu K3 B nutatowen cetm nnm Ha oTxXogawmx anemMeHTax, a Takxe ans cosja-
HUS NpM HeobXo4MMOCTM onpefesieHHOW nocneaoBaTeNbHOCTU AEUCTBUMA YCTPOMWCTB
npoTMBOABapMUHOMW aBTOMAaTUKM B paccMaTpuBaeMoMm y3ne. 3Ta BblAepXKa BpeMeHN Mo-
XeT ObITb peanunsoBaHa nMbo HenocpeacTBEHHO B cxeme nycka ABP, nnbo B cxeme camo-
ro ABP (Tcp).

MP741 pepakumns 6.11 201 www.bemn.by
OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.b


http://www.bemn.by/
mailto:upr@bemn.by

;
e

JIS EI;]IG

PucyHok 11.13 — Cxema HopmarbHO pa3oMKHYTOW pacnpeaenuTenbHON CeTu

Bpemsa cpabaTtbiBaHusa Tce ABP gomxHo BblGupatbes:
a) No ycrnoBuo OTCTPONKN OT BpeMeHn cpabaTbiBaHUA TeX 3aluT, B 30He AENCTBUS KO-
TopbIx K3 MOryT BbI3blBaTb CHUXXEHUS HANPsbKEHUsT HUXe MPUHATOro no goopmyne (24):
Tep2t1 + At (25)

Ter2t2 + At (26)
roe t1 — Hanbonblee BpemMsa cpabaTbiBaHUSA 3alWUTbl NPUCOEOUHEHUI LUNH
BbICLLEro HanpsKeHus noacTaHummn (Hanpumep, 3awnTsl InHUA J13 nnu
J14 npu Bbib6ope yctaBok ABP2 B cxeme Ha pucyHke 11.13);
t2 — TO e Ana npucoeavHeHUn WnH, rae yctaHosneH ABP (ana ABP2 —
nuHuin J15, 116 unn TpaHcdopmaTtopos, pucyHok 11.13);
At — CTyneHb CenekTMBHOCTU, NPUHUMaeMasi B 3aBMCUMOCTM OT TUMNOB 3aLunT
YCTaHOBJIEHHbIX Ha JaHHbIX MPUCOEANHEHNAX C YYETOM MOrPELLHOCTU NO
BPEMEHN N3MEPUTENBHOIO OpraHa Hanps>KeHus:.

6) no ycrnoeuw cornacosaHuss genctBun  ABP ¢ pgpyrmmm  yctpomctBammu
npoTuBoaBapuHon asTomaTtuku y3na (AlB, ABP, genvtensHon aBTomaTukon). Hanpumep, ons
yctponctea ABP1 (pucyHok 11.14) c uenblo oxugaHua cpabaTtbiBaHusa aByx uuknos AlB
mMn2):

TcraBP1) 2(tea +t1AnB+ c.a+t2 AMB)n1(n2)+san, (27)

roe tcs - BpeMa 4encTBuSA TOW CTyneHn 3awntbl nuHmnn J11(J12), kotopas
HafeXHo 3alumLaeT BCHO JNINHUIO;
t'cs - Bpems gencteuna 3awmtol J11(J12), yckopsiemon nocne AllB;
t1AnB, t2ANB - YCTaBKM MO BPEMEHW NEPBOro 1 BTOPOro UMKIOB ABYKPATHOMO
AlB nuHun 111(N2);
tsan = (2,5+3,5) C B 3aBUCMMOCTM OT TUNOB BbIKNOYaTENEN, pere Bpe MeHn

B cxemax 3awmT, AlB, ABP.

Onsa yctponctea ABP2 (pucyHok 11.14) ¢ uenbo oxumaaHus cpabatbiBaHUA
ABP1, pacnonoxeHHoro 6nmxe K UCTOYHMKaAM MUTaHUNA, Bpems cpabaTtbiBaHWA BblOMpaeTcs
NCXOAS U3 YCIOBUSA:

Tcrpsr2)= Tcp@aBP1)t taan, (28)
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roe tsan = (2+3) ¢ B 3aBUCMMOCTM OT TUMOB BbIKMOYATENEN N pefie BpeMeHU B
cxemax ABP1 n ABP2.

ABP, peanusosaHHoe B ycTtpouctBax MP, npegycmatpuBaeT (PyHKUMIO aBTOMaTU4ECKOro
BO3BpaTa K NepBUYHON cxeme goaBapunHoro pexuma. Ona yctponcts ABP ¢ Takon doyHKumnen
B Llensix yckopeHust aencteus NYO paspellaeT He xaaTb ycnewHoro cpabatbiBaHnsa AlB nutato-
wewn (paboyen) NMHUK, T.e. OCYLLECTBNATb BbIBop Tcp TONbKO No ycrnosusam (25), (26).

ANUTenbHOCTb MMMNYIbCa XXECTKO HA3HAYEHHbIX perie BKYUTL/OTKNIOUYNTL BblibupaeTcs
6onbue, Yem Hambornbllee BpeMs BKITHOYEHUSA/OTKIIOYEHUS BbIKNOYATENS, T.K. NO OKOHYaHMUIO
MMNynbca YCTPONCTBO NpoBepsieT COCTOSAHNE BNOK-KOHTaKTOB BbIKMOYaTENS U NpU HECOOTBET-
CTBMWN UX NOMOXEHUs npeanosiaraemMomMy BblOAE€T CUrHam O HeucrnpasHOCTU BblkntoyaTens. C
OPYron CTOPOHbI ANUTENbHOCTb MMMNYNbCa He AOMKHA OblTb CMULIKOM BENuKa, T.K. OHa ABNseT-
CH cocTaBnsawLwen BpeMeHn nepepbia nutaHna rnpy ABP. PekomeHayeTca npuHumMaTtb Anu-
TenbHOCTb UMNynbca He 6onee 0,5 c.

BknioyeHne paboyero BbIKNYaTeNns nocrne BOCCTAHOBMEHUA HanpsKeHust Ha pabovem
NCTOYHMKE B TUNOBOW cxeme ABP nponsBoanTcs C BblAEPXKKOW BpeMeHU, paBHou Tes= (14+15) c
(4ns Toro 4TobbLl y6eanTbes B NOMHON UcnpaBHOCTU pabodero nctoyHuka). Ewe vyepes Tor =
(4+5) c oTkNOYaETCH pe3epBHbIV BblkMoYaTenb. Takum obpasom, npumepHo vyepes 20 ¢ BocCTa-
HaBNMBaeTCa HopMarbHasi cxema NoACTaHLMM.

ﬁm
59% %
q]?i;

PucyHok 11.14 — Cxema HopmaribHO pa3oMKHYTOW pacnpeaenuTenbHON cetu
C Heckonbknmu ¢ yctporicteamn ABP n AlB nuHui

11.10 PexomeHaaunmn no opraHnsauymm 3alimTbl LWLUH

KopoTkne 3amblkaHWA Ha LMHAX KOMMSIEKTHbLIX pacnpeayCcTpOMCTB 4YacTo MpuUBOOAT K
ObICTPOMY paspyLUEHUIO NOBPEXOEHHON M CMEXHbIX AYe€eK, €CriM OHW OTKMYalTCsa MaKkCu-
ManbHOM 3awmTon BBoga. [1oaToMy, Kak npaBumo, S4EnKN cHabxarTcs cneumanbHbIMU YCTPON-
CTBaMM 3aLlUUTbl LUWH.

MP741 pepakumns 6.11 203 www.bemn.by
OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

11.10.1 OpraHusauusa AyroBov 3almUThbl LUWH

MpuvHUUN gencTBms OyroBoW 3alinTbl OCHOBLIBAETCA HA ONTUYECKOM UMY ANHAMUYECKOM
aencteum gyrn. CooTBETCTBEHHO BbIAENSAOT CBETOBbIE M KNanaHHbIe AaTYMKM pearnpyrowme Ha
ayrosble 3amblkaHus. LLIMpOKO pacnpocTpaHeHbl YCTPOMUCTBA OYroBOM 3awuTbl Ha poTOTUPU-
cTopax.

[yroBas 3awmTa WNH MOXET BbiTb peanu3oBaHa B ycTponcteax MP Ha BHELUHEN unm To-
koBoM 3awumTe. [lyck OyroBon 3awimMTbl MOXET OCYLLUECTBIIATLCS MO MOBbLILEHWIO TOKa, B 3TOM
cnyyae npenoTBpallaeTcsl OTKMAYEHME BbIKMoYaTens 3awumTon Nnpu NOXHOM cpabaTbiBaHuK
dOTOTUPUCTOPHBIX AaTymkoB. B yctponctBax MP pyroBas 3awmrta ¢ nycKOM MO TOKY MOXeT
ObITb peanu3oBaHa M Ha BHeLWWHeW 3awuTe (napameTp «Bxog» pormkeH ObiTb 3a4aH Kak name-
PUTENbHLIN OpraH TOKOBOW CTyneHwn, Hanpumep «I> NOx»; napameTp «bnokupoBka» - 3anpo-
rpammupoBaH kak «DN UHB.», rae DN — OANCKPETHLINM BXOA, HA KOTOPbIA NogaéTca curHan ¢ go-
TOoTUpUCTOPA).

11.10.2 OpraHusaumus normyeckom 3awmuTtbl WuH (J13LL)

MpuHuun gencteus JISL ocHoBbIBaeTcs Ha ToM, 4TO Npu K3 Ha WnHaX, TOK npoTekaeT
TONbKO Yepe3 nutarwme npucoeanHenuns. MNpu K3 B Touke K1 (pucyHok 11.15) 3awmTa domaepa
GriokupyeT 6bICTPOAENCTBYIOLLYIO CTYNeHb Ha BBoAe (CEeKUMOHHOM Bbikntovatene). MNpu 3ambl-
KaHUM Ha wnHax (Toyka K2, pucyHok 11.15) 3awuTbl omaepoB HE YyBCTBYHOT NOBPEXAEHNSA U
BGnOKMPOBKM BbICTPOAENCTBYHOLEN 3aLLUMNTBI HA BBOAE HE NPOUCXOOMT.

Brokupytowme opranbl JISLL BoiIBOAATCA OT Kaxagoro domaepa, cobmnpatoTcss BMECTE U Mo-
CTynarT Ha OUCKPETHble BXOAbl 3alMTbl BBOAA U CEKUMOHHOro BblkMo4vatens. Npyn KopoTKkom
3amblkaHum B Touke K1 cpabaTtbiBaeT namepuTenbHbii opraH 3awuTbl duaepa 301 U 3aMblKaloT-
cq €€ KoHTaKTbl 301.1 1 301.2, 6GnokMpysa BGbICTPOAENCTBYIOLLYIO 3aLUMTy BBOAA U CEKLMOHHOIO
Bblkntovatens. MNpu K3 B Touke K2, T.e. Ha wurHax, Tok K3 He npoTekaeT H1 B O4HOW 3awuTe OT-
Xogsawen NMHUKM, No3ToMy ObICTpoAeNCTBYOWAs CTyneHb He Bnokupyetcs n pabotaeT Ha OT-
KrntoyeHne BBoAa (MM CEKLUMOHHOIO BbIKMOYaTeNs).

Qcs
QBB % ]
? # /M % [ | I
301.1 301.2
302.1 302.2
+ 3qs.1 AunckpeTHbIi * 3qs3.2 AnckpeTHeii
BXof 3ass BX0f 3aca
) uenum ) uenum
GOKMPOBKHM GNOKUPOBKYM
JI3W (Ha BBOOHOM J13W (Ha cekumoHHOM
BblKMtovaTerne) BblKMtovaTene)

PucyHok 11.15 — MNpuHUMN 4eNCTBUA NTOMMYECKON 3aLmUTbl LUMH

B kauyectBe ncnonHutensHoro opraHa J13LW mMoxHO ncnonb3oBaTb CTyNeHb TOKOBOW 3aluiu-
Thl C BbIAEPXXKON BPEMEHU, pacCUYNTaHHOM NO crneayroLen gopmyne:

tﬂ3ll1 = tcpaﬁ.I/IO +tcpa6.p +t05p.().c. +t3an ’ (29)
rae t,,.; 10— BPEMsA cpabaTbiBaHUA U3MEPUTESIbHOTO OpraHa 3almThl dmaepa

(tcpaﬁ.I/IO = 50 MC)’

t — Bpems cpabaTbiBaHNA penenHoro Boixoaa (t

~5Mc);

cpab.p cpab.p
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t — BpeMs 00paboTkM curHana ¢ AMCKPETHOro BXxo4a Ha 3awmre

00p.0.c.
nuTatoLwero npucoeanHenus (t,, , . ~20mMc);

t..,— Bpems 3anaca (t,, ~50mc).

Ncxopa mns (29) pekomengyeTtcs npuHMMaTh yctaBky no spemenu JI3LLU He meHee 150 mc.
Yctaeka no Toky JI3LU BbiGpaeTca ncxoas ns ycnosus OTCTPONKM OT CBEPXTOKOB nocne-
aBapUNHbIX NEPErpy3oK, T.e. Nocne OTKMIOYEHNS KOPOTKOMO 3aMblKaHUSA Ha OTXOASLLEN NINHUN:
= M

IC.3 kB pab.maxc (30)

rae lpa6. vakc — MakCMMarbHbI paboynin TOK pacnpenyCTponcTBa.

B cnyyae ncyesHoBeHuns HanpsbkeHust Ha WwunHkax J13LW npu kKopoTKOM 3aMbiKaHUK Ha oun-
aepe J13LU He GypeT 6nokMpoBaHa 1 NPOM3OMAET NOXHOE OTKMYEeHMe Bcen cekumun. [oatomy
pPEKOMEHAYETCS BbINOSHATL KOHTPOMb HanpsbkeHna Ha wuHkax JISLW ¢ 6nokuposkon JISLU npu
OTCYTCTBMM Ha HUX HAMNPSPKEHUS.

11.11 PekomMeHAauum no opraHM3saumm ycTpomncTBa pesepBUpoBaHus
oTKa3a Bbikntovartensa (YPOB)

MpuHuun genctena YPOB cnegyowmi:

- npu K3 cpabatbiBaeT 3awmTa, BolpabaTbiBaeT CUrHaN Ha OTKMOYEHUE BbIKItoYaTens;

- €CNnun Yyepes BpeMsl, 4OCTaTOYHOE 41151 OTKIMIOYEHNS BbIKNOYaTeNs TOK He nponagaeT, To
BblAAETCS CUrHaAn Ha OTKIIOYEHME BbILECTOSALWEro BbIKNoYaTens 3awmnton 6e3 BbliepKKU Bpe-
MEHW.

MpuHuun peanusaumn YPOB Ha yctponctBax MP nokasaH Ha pucyHke 11.16. lNyckoBble
opraHbl YPOB BbiBoasTcsa OT kaxaoro omaepa, cobuparotca BMecTe u nocTynarT Ha AUCKPEeT-
Hble BXOAbl 3alMThl BBOAA U CEKLMOHHOMO BbiKNtoYaTens. MNpu KOpOTKOM 3aMblkaHum B Touke K1
cpabaTtbiBaeT CTyneHb 3awmnTbl omaepa 301 U OO4HOBPEMEHHO C NOAAYen KOMaHAbl Ha OTKIYe-
Hne Q1 3anyckaetca Tanmep Torkn, €CAIM MO UCTEYEHUN BPEMEHU Torkn TOK HE Mponan 3amblka-
toTCA KOHTaKTbl 301.3 U 3q1.4, NogaBas CUrHam Ha OTKMYEeHMEe BBOOHOMO M CEKLMOHHOMO Bbl-
KntoyaTens.

Qcs
QBB E;l L]
| 2 [} PRI | LS
Ql? Q2 HH Q3 I#
K1
3q1.3 3q1.4
302.3 302.4
+ 303.3 [unckpeTHbIN + 303.4 [nckpeTHbIN
BXxon 3ass BXxoA 3acs
uenu uenmu
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha ceKkLMoHHOM
BblKMO4aTene) BblKMoyaTene)

PucyHok 11.16 — MNpuHumn peanusaunn YPOB

Bpema Torn («BPEMA OTKITKOMEHWUAY» 3apaétca B noameHto « BbIKIMIOYATESIb» meHto
«BXOOHbIE CUIMHAIbI») onpegensieTca cnegyowmm BblpaXXeHUeM:

TomKﬂ = tomm + tcpaﬁ.p + toﬁp.().c. + tsan ’ (3 l)
roe torkn — HanbonbLee BpeMA OTKIIOYEeHNA BbIKIO4YaTe N4,
tsan — Bpemsa 3anaca (t,, ~50Mmc).
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Torn pEKOMEHAYeTCA NpuHUMaTh paBHbiM (0,15+0,25) ¢ B 3aBMCUMOCTU OT TMMNa NpPUMeEHse-
MbIX BbIKIloMaTeNENn.
OtkntoveHne no curHany YPOB MoXxHO peanu3oBaTb Ha BHELLHEN 3alUUTe UK Ha CTyne-
HW 3alnTbl OT MOBLILEHMS TOKA. BOo BTOpOM cryvae nyck 3aluTbl OCYLLLECTBASETCS NO CUrHany
YPOB, npu aTOM MCnonb3yeTcs ycTaBka Mo TOKY, KOTopasd BblOMpaeTcs UCXOAs U3 YCIOBUS
obecneyeHns YyBCTBUTENBHOCTU K K3 B KOHLE OTXOOAWNX NNHUIA 1 XenaTenbHO OOIMKHA ObiTh
Bbllle HanbonbLlero Harpy3o4HOro Toka pacnpenycrpoincTsa. lepsbii KpUTepun ABNAeTCa Npm-
opuTeTHbIM. Peanusaunen YPOB Ha cTyneHu TOKOBOW 3awuTbl AocTuraetcs Gornee BbiCOKas
HaOEXHOCTb paboTbl YPOB, T.K. CHMXaeTcsl BEPOATHOCTb JIOXKHOIO AENCTBUSI 3TOW aBTOMaTUKM
B Crly4ae caMonpoun3BosSibHOMo (Cry4YanHoro) 3aamblkaHUs KOHTakTa B Lenun nycka YPOB.

11.12 PekomeHgauum no opraHmsaumm YPOB3 (coBmecTHOM peanu3a-
uum YPOB wm J13LL)

B yctponcTteax 700-n cepum peanusosaHa noruka YPOBS3 (pucyHok 11.17). MNpuHumn
penctems YPOB3 ocHOBbIBaeTCA Ha COBMECTHOM BNOKMPOBKE BbICTPOAENCTBYIOLLEN 3aLUMUTLI Ha
nuTalroLwemM npucoeanHeHnn nyckosbiMmn opraHamm YPOB v J13LU.

B yctponcteax 700-n cepun YPOB3 BBeaeHo B paboTty, ecnn OgHOBPEMEHHO BBELEHDI
norvka YPOB v JN13LL.

n3uw

|
|
} BbiBegeHo
/  BegeHo

[>In3Lw A &

CurHan: pabota

YPOB

CurHan: pabota
n3w
(YPOBS3)

PucyHok 11.17 — Jlornyeckas cxema YPOB3

QcB
ey 9 [T
| 2 [} y 74 LI | LS
o o 7ol
K1
301.1 3013 301.2 3014
gl Soy %
302.1 302.3 302.2 302.4
@l 8o 22 5%
+ 303.1 303.3 AvckpeTHbIi + 303.2 303.4 JuckpeTHbiii
— Bxon 3ass — Bxoa 3acs
uenu 6roKNPOBKM uenu 6rokMpoBKM
TOKOBOW OTCEYKM TOKOBOW OTCEYKM
(Ha BBOOHOM (Ha ceKkLMOoHHOM
BbIKIOYaTene) BbIKIIOYaTene)

PucyHok 11.18 — Cxema uenouyku N13LLU-YPOB

Mpn BO3HWKHOBEHUN KOPOTKOro 3ambikaHus K1 (pucyHok 11.18) cpabatbiBaeT mamepu-
TenbHbIA TOKOBbIN OpraH 3awwmnTbl hnaepa — 3amblkatotes pene 301.1, 301.2 1 GNOKMPYOT TOKO-
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Bble OTCEYKM Ha BBOAE WIIM CEKUMOHHOM BbIKNtovaTene. Ecnv nocne mncreyeHus BblOEPXKKN
BpeMEHU Torkn OT MOMEHTA NOA4A4YM KOMaHAbl Ha OTKMOYEHUE BbiKNtoyaTens Qi TOK He npona-
AaeT, TO pa3MblkaloTCa BbiIXOAHble pene 3awnTbl 3q1.3, 301.4 (peanusyowme dyHkumio YPOB),
Aebrnoknpys TOKOBblIE OTCEYKM Ha NuTalwmx npucoeamHeHusix. OTceykn oTpabaTbiBalOT, OT-
Kniovasa nutarowme npucoegmHeHnsa. Ecnn npounsowno nospexaeHne B Touke K2, TO KOHTaKThbI
301.1, 301.2 ocTaloTCs pa3oMKHyTbiMK, paboTa J13LLU paspeweHa 1 oHa oTkntovaeT Qss (Qcs).

Ncxopa na npuHumna genctena J13LW Ha ObicTpogencTByOWEn 3alumTe NnuTarowmx npum-
coeanHeHn Heobxoamma yctaBka no BpemeHn He meHee 150 mc. YcTaBka No TOKY OTCEYKMN Bbl-
BupaeTcsa ncxoas u3 ycrioBust OTCTPOMKM OT CBEPXTOKOB NOCreaBapuiHbIX NeperpysokK, T.e. no-
cne OTKMIOYEHNSA KOPOTKOrO 3aMblkaHUsl Ha OTXOASLWEN NIMHMM, a Takke MO YCNOBUIO YyBCTBU-
TENbHOCTU K KOPOTKUM 3aMblkaHsM B kKOHUEe dunaepos. Oba aTux ycnosums A0mkHbl BbiTb CTPOro
BbIMOMHEHbI Anga obecneveHns npaBunbHOro yHkunoHnposanna YPOB u J13LL, yem orpaHuym-
BaeTCs BO3MOXHOCTb NPUMEHEHNSA OAHHOWN NTOTUKM.

YPOBS3 vmeeT NpenmyLLEeCTBO B TOM, YTO NO3BOSISIET UCMOMb30BaTb TONbKO O4HM 0obLme
wuHkn YPOB u JI3LU, ncknoyaet noxHoe genctene YPOB B cnyyae HenpaBuibHbIX AENCTBUN
nepcoHana npu ucnbiTaHUAX BoiktovaTenen domnaepos. Hegoctatkom YPOBS aBnsetcsa ysenu-
YeHne BPEeMEHU OTKNYeHus npu oTpabartbiBaHum nornkn YPOB no cpaBHEHUIO C «YUCTbIM»
YPOB (npu npumeHeHnn «CXEMbI 1» cm. n. 6.5.2). B gaHHOM cny4ae BpeMs Bblgayun KOMaH4bl
Ha OTKMOYEeHWe BbILECTOSILLEro BbIKMoYaTens Bo3pacTaeT Ha BpemMsi paboTbl 6bICTpOaENCTBY-
fowen crtyneHn, T.e. Ha 150+200 wmc (T.e. obwee Bpema YPOB3 cocrasut
150+200+250+300=400+500 mc).

Mpn npumeHenunn JI3W (YPOB3 cm. n. 6.5.2) no « CXEME 2» HegocTaTKOM MO CpaBHe-
HUIO ¢ pasgenbHon peanusauuven JISLWL n YPOB aBnsetcs yBenuyeHne ycTtaBkuM MO BPEMEHMU
ObICTPOOENCTBYIOWEN CTYNEHM Ha nuTarwmx npucoeanHeHunsx ¢ 150+200 mc go 250+300 mc
(BpemeHun YPOB).

12 TPAHCNOPTUPOBAHUE U XPAHEHUE

12.1 MP741 gomkHO gonyckaTb TpaHCNOPTUPOBaHWE BCEMU BUAAMWU TpaHcnopTa B yna-
KOBKEe MpW YCIOBUW 3alLMTbl OT NPSIMOro BO34ENCTBUS aTMoCcdepHbIX ocaakos. [Mpu TpaHcnop-
TMPOBaHUKN BO3AYLUHbIM TpaHcrnopToM MP741 B ynakoBKe AOMKHO pa3MeLlaTbCs B OTannvBae-
MOM repmeTu3npoBaHHOM oTceke. PasmelueHne n kpenneHue ynakoBaHHoro MP741 B TpaHc-
NMOPTHOM CpeacTBe AOMKHO UCKMNoYaTb ero CaMonpon3BOSibHbIE NEPEMELLEHNSA U Na4EHMS.

12.2 YcnoBua TpaHCnopTupoBaHna U XxpaHeHuns MP741 B 4acTn BO3ZeNCTBUA KNnMaTu-
YecKnx haKTopoB:

- TeMmnepartypa okpyxatoiero sosgyxa ot muHyc 40 go nntoc 70 °C;

- OTHOCUTESNbHAas BRaXHOCTb 40 95 % npu 35 °C n 6onee HU3KMX TeMnepaTypax 6e3 KOH-
AeHcauumm Bnaru.

MP741 MOXeT XpaHUTbCSA B CyXMX HeoTannMBaeMblX NMOMELLEHUSAX MpU yCroBUM OTCYT-
CTBMS MbINX, NAPOB KUCMOT, LWeNOoYen, arpeCCMBHbIX ra3oB, Bbl3blBAOLLMX KOPPO3UIO MeTanna u
paspyLueHue nnacrmacc.

13 NOATBEPXXAOEHUE COOTBETCTBUA

CepTtudukat cootBetctBus Ne EAOSC RU C-BY.A07.B.00080/19 (cepusa RU Ne0147663) o
cooTtBeTcTBUN TpebosaHuam TP TC 004/2011 «O 6e3onacHOCTU HW3KOBOMbTHOrO obopynoBa-
Hus», n TP TC 020/2011 «9nekTpomMarHuTHasi COBMECTUMOCTb TEXHUYECKNX CPEeACTBY.
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MpunoxeHune 1 MNabGapuTHbIe N NpucoeauHUTENbHbIE pa3Mepbl, pa3mepbl
OKHa noA yCTaHOBKY YCTPOMUCTBA U BUA 3aAHeN naHenu

- 160 _ 3 176 -
J === —r e ———— —‘H
B4 | ‘ ml

— | |

[} | EI D ! !

—[] o |# |° T |

o [o | |

. ! !

= n-— E—: i - i
- <> |
- M |

onr ! |

o | |

‘ﬁ' L I:I CARC N v : :

|

FabapuTHble pa3mepbl MP741

MP741 pepakunsa 6.11 208 www.bemn.by
OAOQO «benanektpomoHTaxHanaaka», MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

144

Te! - 134 -
o
1
1
i b - - - - &
=l 1
q—
N
1 o . . . . :
o
1
@D
4078,
Pa3amepbl OKHa 1 MOHTaXHbIX OTBepCTMIM nog yctaHosky MP741
MP741 pepakumns 6.11 209 www.bemn.by

OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

la

4

3

2
® ||| D

4

3

2

1

Ic

K
ub
__?Uc
jUn

x£
©
T
T
@

upr@bemn.b

www.bemn.b

L -

Bua 3agHen naHenn MP741 ¢ ogHum noptoMm RS485

210

OAOQO «benanektpomoHTaxHanagka», MuHck

MP741 pepakumns 6.11


http://www.bemn.by/
mailto:upr@bemn.by

Bug 3agHen nanenn MP741 ¢ asyma noptamm RS485

upr@bemn.b

www.bemn.b

211

OAOQO «benanektpomoHTaxHanagka», MuHck

MP741 pepakumns 6.11


http://www.bemn.by/
mailto:upr@bemn.by

X6

GEOEEEEEEEHEEEE 6 E

=
L1
=
®IEIEICIE

Eﬁ
©

X7
O |
:|n1q{l) 41| b
N I
5| [
S RIE

©

©

B

Bl ==

T ey B ey W iy S

L
-
—

®m & & @ @ @ 8 @

o]
o

a
=]

T

L O e ]

L R

Bua 3agHen naHenn MP741 ¢ geyma ontudeckumm noptamm ST (100BASE-Fx)

MP741 pepakumns 6.11
OAOQO «benanektpomoHTaxHanagka», MuHck

212

www.bemn.by
upr@bemn.by


http://www.bemn.by/
mailto:upr@bemn.by

L

= = o & & a o 0o
(AT Rl N e A oo A s TN Ay [ ot [
R e i R =
Qoafddoee &

—

" Lidou

L, X s .

Bua 3agHen naHenn MP741 ¢ geyma noptamu RJ-45 (100BASE-TX)

www.bemn.b

213

MP741 pepakumns 6.11

upr@bemn.b

OAOQO «benanektpomoHTaxHanagka», MuHck


http://www.bemn.by/
mailto:upr@bemn.by

QOO ORREO0OE 00000060

Bua 3agHen naHenn MP741 ¢ gsyma noptamm RS485 n ogHum
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MpunoxeHue 2 CxemMbl BHEWHUX npucoeanHeHnn MP741
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MpumeyaHue: B criydae NpMMEHEeHUs AaHHOW CXeMbl NOLKMYEHNSA crefyeT yYuTbiBaTb
BO3MOXXHOCTb HEKOPPEKTHOM paboTbl TOKOBOW 3alUMTbl MO 06paTHOM nocrnenoBaTenbHOCTU Npn
nycke apuratens. B aTom cnyyae pekoMeHayeTcs Ha Bpemsi nycka 6roknpoBaTtb CTyneHu 12 unum
OTCTpamBaTb UX OT MYCKOBbIX PEXUMOB MO BPEMEHN.

BrumaHue! [ins npaeunbHo20 ornpedesieHuUs HarpaeneHusi Heobxodumo cobrrodameb
00UHaKo8YI0 rOISIPHOCMb MPU MOOK/IOYEHUU MOKO8 U HarnpsiXeHul, m.e. nodKmoYyams Hadvaso
asbl K 3aXXKUMy C MEHbWUM HOMEPOM, KOHEU K 3axuMy ¢ 60sbwum 0OHO8peMEHHO 0ris uerned
mokKa U HarnpsikeHusi, Tubo Haobopom Hayarsio K 3axumy ¢ 6071bLWUM HOMEPOM, KOHEY K 3aXXUMy
C MEHbWUM.

Hanpumep: (cm. cxemy ¢ 3-ms1 mpaHcgopmamopamu moka) obwasi moyka exo0o8 1o
HarnpsikeHUro cobupaemcsi Ha 3axumax X11.2, X11.4, X11.6, a 8xo008 1o moKy Ha KOHmakmax
«2» (8 cny4ae, ko20a IH = 1 A) unu Ha KoHmakmax «4» (e crny4ae, koz0a IH = 5 A) pa3bémos
X7, X8, X9.
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MpunoxeHune 3 — Tabnuubl

Tabnuua 3.1 - Cnncok cnrHanos, UCMNonb3yeMbiX NpY hOPMUPOBAHNN BbIXOQHOIO flornye-
CKOro curHana

Kop, Twun curHana Kop, Twun curHana
1 OTKN. BbIKIT. 49 | 12> M0
2 Bkn. BbIK. 50 12> CPAB
3 HewncnpaBHOCTb 51 12>> N0
4 'p. ycTaBokK 52 12>> CPAB
5 PesepB 53 10> NO
6 CurHanmnsauyms 54 10> CPAB
7 OTKkntoveHne 55 10>> 1O
8 3emnd 56 10>> CPAB
9 ABP Bkn. 57 In> MO
10 ABP OTkn. 58 In> CPAB
11 ABP Bnok. 59 In>> N0
12 Peseps 60 In>> CPAB
13 Pabota N3LU 61 Ir> O
14 PaboTta YPOB 62 Ir> CPAB
15 Bkn. no AlNB 63 12/11 NO
16 YckopeHue 64 12/11 CPAB
17 a1 65 F> 1O
18 2 66 F> CPAB
19 03 67 F>> N0
20 04 68 F>> CPAB
21 15 69 F< MO
22 [16 70 F< CPAB
23 a7 71 F<< MO
24 8 72 F<< CPAB
25 19 73 U> Mo
26 010 74 U> CPAB
27 011 75 U>> 1o
28 012 76 U>> CPAB
29 013 77 U< Mo
30 014 78 U< CPAB
31 015 79 U<< MO
32 16 80 U<< CPAB
33 i 81 u2> 1o
34 J12 82 U2>CPAB
35 J13 83 uz2>> 1o
36 J14 84 U2>>CPAB
37 J15 85 uo> Mo
38 J16 86 Uo>CPAB
39 7 87 uo>> 1o
40 J18 88 U0>>CPAB
41 I> O 89 B3-1 CPAB
42 I>CPAB 90 B3-2 CPAB
43 I>> N0 91 B3-3 CPAB
44 I>> CPAB 92 B3-4 CPAB
45 I>>> 0O 93 B3-5 CPAB
46 I>>> CPAB 94 B3-6 CPAB
47 I>>>> N0 95 B3-7 CPAB
48 I>>>> CPAB 96 B3-8 CPAB
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MpopomkeHne Tabnuubi 3.1

Kop, Twun curHana
97 cci
98 CCJi2
99 CCJi3

100 | CCJl4

101 | CCJI5

102 | CClJi6

103 | CCll7

104 | CCJI18

105 | CCJ19

106 | CCJ1M0
107 | CCJ111
108 | CCJlM2
109 | CCJl13
110 | CCll14
111 | CCJI15
112 | CCJ116
113 | CCJI17
114 | CCJl18
115 | CCJI19
116 | CCJI20
117 | CCN21
118 | CCl22
119 | CCl23
120 | CCl24
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Tabnuuya 3.2 — CurHanbl BHELWHUX 3aLLunT

Kop Twn curHana Kop Twn curHana
0 HET 49 BJIC1 <HB>
1 a1 <HB> 50 BJIC1
2 a1 51 BJIC2 <MHB>
3 2 <HB> 52 BJIC2
4 02 53 BJIC3 <MHB>
5 a3 <HB> 54 BJIC3
6 a3 55 BIiC4 <NHB>
7 04 <NHB> 56 BJIC4
8 n4 57 BJIC5 <MHB>
9 a5 <HB> 58 BJIC5
10 a5 59 BIIC6 <HB>
11 [16 <NHB> 60 BJ1IC6
12 [16 61 BIIC7 <MHB>
13 a7 <HB> 62 BJIIC7
14 a7 63 BJIC8 <NHB>
15 18 <NHB> 64 BJIC8
16 18 65 I> WO <MHB>
17 9 <HB> 66 I> KNO
18 9 67 |> CPAB <VUHB>
19 10 <MHB> 68 | > CPAB
20 010 69 |>> NO <NHB>
21 011 <NHB> 70 | >> WO
22 011 71 | >>CPAE <UHB>
23 012 <MHB> 72 | >> CPAB
24 012 73 | >>> NO <NHB>
25 013 </HB> 74 | >>> NO
26 013 75 | >>> CPAB <WVHB>
27 014 <MHB> 76 | >>> CPAB
28 014 77 | >>>> O <VHB>
29 015 <NHB> 78 | >>>> O
30 015 79 | >>>> CPAB <WMHB>
31 [16 <MHB> 80 | >>>> CPAB
32 16 81 12> WO <NHB>
33 Lk <HB> 82 12> WO
34 Lk 83 12> CPAB <NHB>
35 N2 <NHB> 84 12> CPAB
36 J12 85 12>> WO <MHB>
37 N3 <HB> 86 2>> WO
38 J13 87 12>> CPAB  <WHB>
39 J14 <HB> 88 12>> CPAB
40 Nna 89 10> WO <MHB>
41 J15 <HB> 90 10> WO
42 N5 91 10> CPAB <NHB>
43 J16 </HB> 92 10> CPAB
44 J16 93 10>> NO <UMHB>
45 nz <NHB> 94 10>> WO
46 7 95 I0>> CPAB  </HB>
47 N8 <HB> 96 10>> CPAB
48 J18
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MpopomkeHue Tabnmupbl 3.2

Kop Twn curHana
97 In> WO <UMHB>
98 In> WO

99 In> CPAB <MHB>
100 In> CPAB

101 In>> MO <WHB>
102 In>> WO

103 In>> CPAB <MHB>
104 In>> CPAB

105 Ir> WNO <MHB>
106 I KO

107 Ir> CPAB <MHB>
108 Ir> CPAB

109 12/11> WO <NHB>
110 12/11> WO

111 12/11>CPAB <MHB>
112 12/11> CPAB

113 F~ WO <HB>
114 F> WO

115 F> CPAB </HB>
116 F> CPAB

117 F>> WO <WMHB>
118 F~>> WO

119 F>> CPAB </HB>
120 F>> CPAB

121 F< WO <WMHB>
122 F< WO

123 F< CPAB </HB>
124 F< CPAB

125 F<< WO <WMHB>
126 F<< WO

127 F<< CPAB <VMHB>
128 F<< CPAB

129 U> WO <MHB>
130 u> WO

131 U> CPAB <MHB>
132 U> CPAB

133 U>> MO <UMHB>
134 u>> KO

135 U>> CPAB <MHB>
136 U>> CPAB

137 U< MO <MHB>
138 U< KO

139 U< CPAB <UMHB>
140 U< CPAB

141 U<< WO <NHB>
142 U< WO
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Kop Twn curHana
143 U<< CPAB <HB>

144 U<< CPAB

145 u2> WO <UHB>

146 u2> Wno

147 U2> CPAB <UMHB>
148 U2> CPAB

149 u2>> WO <NHB>
150 uz2>> Wno

151 U2>>CPAB </HB>
152 U2>> CPAB

153 uo> KO <MHB>

154 uo> Ko

155 Uo> CPAB <MHB>
156 U0> CPAB

157 uo>> MO <MHB>
158 uo>> MO

159 Uo>>CPAB <NHB>
160 UO0>> CPAB
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Tabnuua 3.3 — CurHanbl 6110KMPOBOK 3aLLUT U aBTOMAaTUKN

Kop, Twun curHana
0 HET

1 a1 <HB>
2 a1

3 2 <HB>
4 2

5 3 <HB>
6 3

7 04 <NHB>
8 04

9 5 <HB>
10 05

11 16 <MHB>
12 16

13 07 <MHB>
14 a7

15 08 <MHB>
16 18

17 9 <MHB>
18 19

19 010 <MHB>
20 010

21 011 <MHB>
22 011

23 012 <MHB>
24 012

25 013 <MHB>
26 013

27 014 <MHB>
28 014

29 015 <MHB>
30 015

31 16 <NHB>
32 16
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Kop, Twun curHana
33 N <MHB>
34 i1k

35 J12 </HB>
36 N2

37 N3 <MHB>
38 N3

39 4 <MHB>
40 N4

41 n5 <MHB>
42 J15

43 J16 <MHB>
44 J16

45 nr <MHB>
46 nr

47 J18 <MHB>
48 118

49 BJ1C1 <NHB>
50 BJ1C1

51 BJ1C2 <MHB>
52 BJ1C2

53 BJ1IC3 <MHB>
54 BJ1C3

55 BJI1C4 <MHB>
56 BJ1C4

57 BJ1C5 <MHB>
58 BJ1C5

59 BJ1C6 <MHB>
60 BJ1C6

61 BIC7 <MHB>
62 BIIC7

63 BJ1C8 <MHB>
64 BJ1C8
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Tabnuua 3.4 — BbIxogHble cUrHanbl pene n UHaUKaTopoB

Kon Tun curHana Kon Twn curHana Kopg Twn curHana
0 HET 52 | A10 104 | | >> CPAB
1 OTKIJ1. BbIKI.<NHB> 53 | A11 </HB> 105 | I>>> NO <MHB>
2 OTKIJ1. BbIKJ1. 54 | O11 106 | I >>> NO
3 BKJ1. BbIKJ1.<NHB> 55 | O12 <NHB> 107 | | >>>CPAB<VHB>
4 BKJ1. BbIKJ1. 56 | O12 108 | I >>> CPAB
5 HEWCIIP. <WHB> 57 | 13 </HB> 109 | I >>>> N0 <UHB>
6 HEWCITPABHOCTb 58 | O13 110 | I>>>> 10
7 'P. YCTABOK OCH. 59 | 14 <NHB> 111 |1 >>>>CPAB </HB>
8 'P. YCTABOK PES3. 60 | O14 112 | | >>>> CPAB
Bxog K1 <HB> (c Bepcun MO
9 3.03) 61 | O15 </HB> 113 | 12> WO <UHB>
10 Bxog K1 (c Bepcun MO 3.03) 62 | 015 114 | 12> WO
11 CUINHAIN. <WNHB> 63 | 16 </HB> 115 | 12> CPAb <MHB>
12 CUT'HANNSALINA 64 | 116 116 | 12> CPAB
13 OTKJTKOYEHWE <NHB> 65 J11 <NHB> 117 | 12>> WO <UNHB>
14 OTKJTKOYEHUE 66 J11 118 | 12>> MO
15 3EMNA <NHB> 67 J12 <NHB> 119 | 12>>CPAB </HB>
16 3EMINA 68 J12 120 | 12>> CPAB
17 ABP BKIl. </HB> 69 J13 <NHB> 121 | 10> WO <UMHB>
18 ABP BKI1. 70 N3 122 | 10> WO
19 ABP OTKIJ1. <UHB> 71 N4 <NHB> 123 | 10> CPAB <MHB>
20 ABP OTKIJ1. 72 J14 124 | 10> CPAB
21 ABP BJIOK. <MHB> 73 J15 <NHB> 125 | 10>> MO <NHB>
22 ABP BJIOK. 74 | 5 126 | 10>> WO
Bxoa K2 <HB> (c Bepcun MO
23 3.03) 75 |16 <MHB> 127 | 10>> CPAB<VHB>
24 Bxoa K2 (c Bepcuu MO 3.03) 76 | J16 128 | 10>> CPAB
25 PABOTA N3W <MHB> 77 n7 <NHB> 129 | In> WO <UHB>
26 PABOTA N3LU 78 N7 130 | In> WO
27 PABEOTA YPOB<MHB> 79 J18 <NHB> 131 | In> CPABb <MHB>
28 PABEOTA YPOB 80 J18 132 | In> CPAB
29 BKJ1. MO AlNB <MHB> 81 BJIC1 <NHB> 133 | In>> UNO <MNHB>
30 BKJ1. MO AINB 82 BJIC1 134 | In>> WO
31 YCKOPEHUME <WHB> 83 BJIC2 <NHB> 135 | In>>CPAB </HB>
32 YCKOPEHUE 84 BJ1IC2 136 | In>> CPAB
33 a1 <NHB> 85 BJIC3 <NHB> 137 | Ir> NO <MNHB>
34 aki 86 BJ1IC3 138 | Ir> WO
35 02 <NHB> 87 BJI1IC4 <NHB> 139 | Ir> CPAB <WHB>
36 02 88 BJ1IC4 140 | Ir> CPAB
37 03 <NHB> 89 BJIC5 <NHB> 141 | 12/11> NO <UNHB>
38 03 90 BJIC5 142 | 12/11> NO
39 04 <NHB> 91 BJ1IC6 <NHB> 143 | 12/11> CPAB <MHB>
40 04 92 BJ1IC6 144 | 12/11> CPAB
41 5 <NHB> 93 BJIIC7 <MHB> 145 | F> WO <MHB>
42 5 94 BJIIC7 146 | F> WO
43 16 <NHB> 95 BJ1IC8 <NHB> 147 | F> CPAB <MHB>
44 16 96 BJ1IC8 148 | F> CPAB
45 n7z <MHB> 97 I> WO <MHB> 149 | Fi>> WO <WHB>
46 07 98 I> WO 150 | F=>> WO
a7 8 <NHB> 99 | >CPABb <WMHB> 151 | F>> CPABb <MHB>
48 8 100 | | > CPAB 152 | F>> CPAB
49 9 <NHB> 101 | 1> MO <UNHB> 153 | F< MO <UNHB>
50 9 102 | 1> WO 154 | F< WO
51 010 </HB> 103 | I >> CPABb <MHB> 155 | F< CPABb <VMHB>
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MpopomkeHue Tabnuupbl 3.4

Koo Twun curHana Koo Twn curHana Kon Twun curHana
156 F< CPAB 201 | B35 CPAB <MHB> 250 | CCJi21
157 F<< WO <NHB> 202 | B35 CPAB 251 | CCl22 <MHB>
158 F<< WO 203 | B3 6 CPAb <MHB> 252 | CCl22
159 F<< CPAB <VHB> 204 | B3 6 CPAB 253 | CCl123 <VHB>
160 F<< CPAB 205 | B3 7 CPAB <MHB> 254 | CCJ123
161 U> WO <NHB> 206 | B37 CPABb 255 | CCl24 <MHB>
162 U> WO 207 | B3 8 CPAb <MHB> 256 | CCl124
163 U> CPAB </HB> 208 | B3 8 CPAB 257 | U> BosBpat <IHB>
164 U> CPAB 209 | CCIM <NHB> 258 | U> BosBpar
165 U>> KO <MHB> 210 | CCIM 259 | U>> Bospart <MHB>
166 u>> MO 211 | CCN2 <NHB> 260 | U>> BosBpar
167 U>> CPABb <MHB> 212 | CCN2 261 | U< Bosspat <VIHB>
168 U>> CPAB 213 | CCN3 <MHB> 262 | U< BosBpart
169 U< KNO <NHB> 214 | CCN3 263 | U<< BosBpat <MHB>
170 U< MO 215 | CCl4 <NHB> 264 | U<< BosBpar
171 U< CPAB <MHB> 216 | CCh4 265 | U2> BosBpat <MHB>
172 U< CPAB 217 | CCN5 </HB> 266 | U2> BosBpar
173 U<< WO <MHB> 218 | CCJ15 267 | U2>> BosBpar <MHB>
174 U<< WO 219 | CCll6 <NHB> 268 | U2>> BosBpar
175 U<< CPABb <MHB> 220 | CCl6 269 | UO> BosBpaT <MHB>
176 U<< CPAB 221 | ccnr <MHB> 270 | UO> BosBpart
177 u2> WO <WMHB> 222 | cCcnz 271 | U0>> BosBpart <MHB>
178 uz> Ko 223 | CCN8 <NHB> 272 | U0>> BosBpar
179 U2> CPAB <MHB> 224 | CCN8 273 | F> BosBpaT <MHB>
180 U2> CPAB 225 | CCN9 <MHB> 274 | F> BosBpaTt
181 u2>> KO <MHB> 226 | CCN9 275 | F>> BosBpat <MIHB>
182 uz2>> KO 227 | CCIM0  <MHB> 276 | F>> BosBpar
183 U2>> CPAb <NHB> 228 | CCIIM0 277 | F< BosBpaT <MHB>
184 U2>> CPAb 229 | CCINM1 <HB> 278 | F< BosBpaT
185 uo> WO <MHB> 230 | CCl11 279 | F<< BosBpart <MIHB>
186 uo> KO 231 | CCll12 <VHB> 280 | F<< BosBpar
187 U0> CPAB <MHB> 232 | CCl12
188 U0> CPAB 233 | CCl13 <VNHB>
189 uo>> MO <NHB> 234 | CCI13
190 uo>> Mo 235 | CCl14 <MHB>
191 u0>> CPAB <MHB> 236 | CCll14
192 U0>> CPAB 237 | CCl15 <VHB>
193 B3 1CPAB <WHB> 238 | CCl15
194 B3 1 CPAB 239 | CCl16 <VHB>
195 B32 CPAB <WHB> 240 | CCll16
196 B3 2 CPAB 241 | CCl17 <MHB>
197 B33 CPAb <WHB> 242 | cCci7
198 B3 3 CPAB 243 | CCl18 <VHB>
199 B34 CPAB  <VHB> 244 | CCl18
200 B3 4 CPAB 245 | CCMN19  <MHB>

246 | CCl19

247 | CCN20 <KHB>

248 | CCN20

249 | CCl21 <VHB>
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Tabnuuya 3.5 — Curhansl MP741

Ne Tun curHana HasHayeHue

0 HET Pene He ncnonbayetcs

1 OTKI. BKI.<NHB> CurHan oTKMIYNUTb BbIKKYaTENb UHBEPCHBIN
2 OTKIJ1. BKII. CurHan oTKM4YMTb BbIKNOYaTENb

3 BKJ1. BbIKI1.<NHB> CwurHan BKIHYNTL BbIKIHOYaTENb MHBEPCHbLIN

4 BKJ1. BbIKJ1. CwurHan BKIO4YMTb BblKMOYaTeNb

5 HEWCIIP. <WHB> CwurHan HencnpaBHOCTb MHBEPCHbIN

6 HEWCIPABHOCTb CurHan HencnpaBHOCTb

7 P. YCTABOK OCH. B paboTte ocHoBHas rpynna ycTaBoK

8 'P. YCTABOK PES. B paboTte pesepBHasi rpynna ycTaBoK

9 ﬁ)g)glg;)<l/lHB> (c Bepcuy Bxoa K1 nHBepcHbI

10 | Bxog K1 (c Bepcun M0 3.03) | Bxog K1

11 | CUrHAN. <KHB> CurHanusaums (3anucb B XXypHane aBapui) MHBEPCHbIN
12 | CUTHANIN3ALNA CurHanusaums (3anuckb B XXypHane aBapumn)

13 | OTKINKOYEHNE  <WHB> ABapuIHOE OTKMYEHME (3anncCh B XXypHane aBapui) MHBEPCHbIN
14 | OTKNKOYEHNE ABapuIHOE OTKIYEHME (3annch B XXypHane aBapum)
15 | BEMJIA  <VHB> 3emns (3anucb B XXypHane aBapuin) MHBEPCHbIN
16 | 3EMJIA 3emns (3anucb B XXypHarne aBapui)

17 | ABP BKIl. </HB> VIHBEPCHbIN curHan BkNo4YeHus pesepsa no ABP
18 | ABP BKIJl. CurHan BkntoyeHus pesepsa no ABP

19 | ABP OTKIl. </HB> VIHBEPCHbIN curHan oTkniYeHnsa pesepsa no ABP
20 | ABP OTKIL. CurHan oTtknoyeHus pesepsa no ABP

21 | ABP BJIOK. <MHB> VHBepCHbI curHan 6noknpoekn ABP

22 | ABP BJIOK. CwurHan 6nokupoekn ABP

23 ﬁ§§.g§)<MHB> (c Bepcuy Bxoa K1 vHBepcHbI

24 | Bxog K2 (c Bepcumn 10 3.03) | Bxog K1

25 | PABOTA N3W <MHB> VIHBepCHbI curHan cpabatbiBaHus JI3L

26 | PABOTA Ji3lW Cwvrnan cpabatbiBaHus J13LU

27 | PABOTA YPOB <1HB> VHBepcCHbIn curHan pabotel YPOB

28 | PABEOTA YPOB CwurHan pabotsl YPOB

29 | BKJI. MO AlNB <NHB> VIHBEpCHbIN curHan BKtoYeHus Bolkntoyarens no AlB
30 | BKJ1. MO AlNB CwurHan BknoYeHus Bblkntodatens no AlB

31 | YCKOPEHUE <WNHB> VIHBEpPCHbIN cUrHan pexunma yckopeHusi

32 | YCKOPEHUE CwvrHan pexuvma yckopeHus

33 | 01 <HB> BxogHon guckpeTHbI curHan 1 NHBEPCHbLIN
34 | 01 BxogHou guckpeTHbi curdan A1

35 | 02 <HB> BxogHon gucKpeTHbI curHan 2 NHBEPCHbLIN
36 |02 BxogHou guckpeTHbl curdHan a2

37 | O3 <NHB> BxogHou guckpeTHbIv curHan 13 MHBepCHbIN
38 | O3 BxogHon guckpeTHbi curHan 3

39 | 04 <MHB> BxogHon gucKpeTHbI curHan 14 HBEPCHbLIN
40 | 04 BxogHon guckpeTHbi curHan 4

41 | 05 <NHB> BxogHoW OMUCKPeTHbIV curHan 15 MHBEPCHbLIN
42 | 05 BxogHown guckpeTHbln curHan A5

43 | 06 <HB> BxogHon gnuCKpeTHbI curHan [16 MHBEPCHbLIN
44 | 06 BxogHown guckpeTHbln curHan [6

45 | O7 <HB> BxogHon gncKpeTHbI curHan [17 NHBEPCHbLIN
46 | O7 BxogHown gucKpeTHbIn curHan 7

47 | 08 <MHB> BxogHon gucKpeTHbI curHan 8 nHBepCHbIN
48 | O8 BxogHon guckpeTtHbi curHan 18

49 | 09 <MHB> BxogHon gucKpeTHbI curHan 9 nHBepCHbIN
50 | 09 BxogHon guckpeTHbin curHan 9

51 | 010 <MHB> BxogHon guckpeTHbl curHan 410 nHBepCHbIN
52 | 410 BxogHon guckpeTtHbin curHan 410

53 | O11 <HB> BxogHon gmnckpeTHbl curHan 11 nHBEpPCHbLIN
54 | 011 BxogHon guckpeTHbl curHan 411

55 | 012 <HB> BxogHon gnckpeTHbi curHan 112 nHBEPCHbIN
56 | 012 BxogHon guckpeTHbIn curHan 412

57 | 013 <MHB> BxogHon guckpeTHbl curHan 113 HBEPCHbIN
58 | O13 BxogHoun guckpeTHbl curHan 13

59 | 014 <MHB> BxogHon guckpeTHbl curHan 14 nHBEpPCHbIN
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MpopomkeHue Tabnuupbl 3.5

60 | A14 BxogHon guckpeTHbi curHan 14

61 | O15 <MHB> BxogHon guckpeTHbl curHan 415 nHBepCHbIN

62 | O15 BxogHon guckpeTHbln curHan 15

63 | 16 <MHB> BxogHon guckpeTHbl curHan [116 nHBEPCHLIN

64 | 016 BxogHon guckpeTHbln curHan 16

65 | M <HB> BxogHon normnyeckuii curHan J11 nHBepcHbIn

66 |11 BxogHon nornyeckunn curHan J11

67 |2 <HB> BxogHon nornyeckuii curHan J12 nHBepCHbIn

68 | J12 BxogHon nornyeckun curHan J12

69 |13 <HB> BxogHon normnyeckuii curHan J13 nHBepCHbIn

70 | N3 BxogHon nornyeckunn curHan J13

71 | N4 <HB> BxogHon normnyeckuii curHan J14 nHBepcHbin

72 | N4 BxogHon nornyeckunn curHan J14

73 | 15 <HB> BxogHon nornyeckuii curHan J15 nHBepCHbIN

74 | N5 BxogHon nornyeckun curHan J15

75 | I16 <HB> BxogHon normnyeckuii curHan J16 nHBepCHbIn

76 | J16 BxogHon nornyeckuin curHan J16

777 | N7 <HB> BxogHon normnyeckuii curHan J17 nHBepCHbIn

78 | N7 BxogHon nornyeckun curHan J17

79 | I8 <HB> BxogHon nornyeckuii curHan J18 nHBepcHbin

80 | J18 BxogHon nornyeckuin curHan J18
WHBEPCHbLIN FTOTMYECKUIA CUTHan, SBRSIOWMACSA NOBTOPUTENEM

81 |I1> WO <NHB> cpabaTtbiBaHUS U3MEPUTENBHOIO OpraHa NepBow CTYNEHN 3alUmnTbI
OT MPEBbILLIEHUS NO TOKY
norM4ecknii curHan, SBNaLWnnCs nosToputenem cpabarbiBaHus

82 | 1> WO N3MepuTENbHOrO opraHa NepBomr CTyNeHW 3awmnTbl OT NpeBbILLe-
HWUA MO TOKY

83 | > CPAB <VHB> WHBEPCHbLIN normquKM_ﬁ CUrHarn, SBnsoLwmmncsa nosTopuTenem
cpabaTbiBaHMsa NEPBON CTYMEHU 3aLUNTbI OT NPEBbLILLIEHUSA MO TOKY

84 | I>CPAB normqeucmﬂ curHan, aBnsAwLMINCAa noBTopuTenemM cpabartbiBaHus
NnepBoON CTYNEHU 3aLUMTbl OT NPEBbILIEHUS MO TOKY
WHBEPCHbLIN NTOFMYECKUIA CUTHan, SBRSOWMACSA NOBTOPUTENEM

85 | 1> UMO <MHB> cpabaTtbiBaHUSA U3MEPUTENBHOIO OpraHa BTOPOW CTYMEHU 3aLUUThbI
OT NPEBbLILLIEHUS N0 TOKY
NIOrMYECKNA CUTHan, SBMSIOLMIACS NOBTOpUTENEM cpabaTbiBaHUS

86 |1> WO N3MepUTENbLHOro opraHa BTOPOW CTyNEeHU 3almThbl OT NpeBbILLe-
HWA MO TOKY

87 |1>>CPAE  <VHB> WHBEPCHbLIN normqecwlﬁ CUrHan, sSBnsoLWmincsa NoBTopuTenem
cpabaTtbiBaHUs BTOPOW CTYMEHW 3aUThl OT NPEBbLILLEHNS MO TOKY

88 | 1>>CPAE normqgcmﬁ cuUrHan, siBnsioLLmMincsa noBTopuTenemM cpabartbiBaHus
BTOPOW CTYMEHM 3aLUNThLI OT NPEBbILLIEHUSA MO TOKY
WHBEPCHbIN NTOrMYECKUA CUrHar, SBRSOLWMACA NOBTOPUTENEM

89 | I>>> MO <MHB> cpabaTblBaHUSA U3MEPUTENBHOIO OpraHa TPeTben CTYNeHn 3alnThbI
OT MPEBbILLEHUS MO TOKY
NOrMYECKN CUTHAN, SBMSIOLMIACS NOBTOpUTENeM cpabaTbiBaHUS

90 |I>>> MO N3MepUTENbHOro opraHa TpeTbemn CTYMNEeHN 3alnThbl OT NpeBbILLe-
HWUA MO TOKY

91 | I>>>CPAE <VHB> WHBEPCHbBIN normqecm@ cuUrHan, sBnsALNNCA NoBTOpUTENEM
cpabaTbiBaHMs TPETbEN CTYNEHN 3aLMTbl OT NPEBbILIEHNS MO TOKY

92 | |>>> CPAE normqegkmﬁ curHan, SBnswLLMIACA noBTopuTenemM cpabartbiBaHus
TpeTbeyn CTyNeHU 3alnTbl OT NPEBLILLIEHUS N0 TOKY
WHBEPCHbLIN NTOTMYECKUA CUTHAT, SBRSOLWMIACSA NOBTOPUTENEM

93 | I >>>> N0 <MNHB> cpabaTtbiBaHUS U3MEPUTENBHOIO OpraHa YeTBEPTON CTYMNEHN 3a-
LNTbI OT NPEBbLILLIEHUSA MO TOKY
NOrNYECKNn cUrHan, aBnaLWnincs nosToputenem cpabarbiBaHms

94 | |>>>>10 N3MepUTENLHOIO opraHa YeTBEPTON CTYNEHN 3aLLMTbl OT NPeBbI-
LLIeHMs MO TOKY
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[MpunoxeHne k gorosopy Ne OT «__ » 20

KapTa 3aka3a Ha pene mukponpoueccopHoe MP741 3awunTbl  aBTOMaTUKKN
BBOAA, OTXoAsALWen NIMHUN, CEKUMOHHOrO BbIKNo4vaTensa co cBo60aHO npo-
rpaMmmMmpyemMoun NormKowu

3aKasuumk
Twun MP:
MP[741|~ -
L BapwaHT ncnonHeHuna nHtepgenca:
1 — OauH nopT RS-485;
2 — [1ea nopta RS-485;
2(103) — sa nopta RS-485 (MP-CETb, MOK 60870-5-103);
3 — [1Ba onTtuyeckmx nopta tuna ST;
4 — [1Ba nopTta Ethernet Tuna RJ-45
HomuHanbHOe HanpsXXeHue NUTaHUs U AUCKPETHbIX BXOO0B:
110- Un =110 B;
230 - Un ~230 B /=220 B;
24— Un=24B;
. — WHOe HanpshkeHue
Mopenb:
741 — cBobogHO NporpammMmupyemMas noruka, fnnHUS,
BBOJ, CEKLMOHHbIN BbIKIKOYaTeNb
Cepusi:
MP - pene yHuBepcasibHble MUKPOMPOLLECCOPHbIE
3aWnTbl 3HeproobopynoBaHNA

KonuuecTBo napenun: wT.

PykoBoAaCcTBO Nno aKcnnyatauuu: T,

3AKA34YMUK: M3rOTOBUTEIb:

« » 20 r. « » 20 r.

M.IM. M.MN.
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