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BBEOEHUE

Hactoawmnm OOKyMeHT npefHasHayeH Ona u3ydeHuss MukponpoLleccopHbix perie MP700
n MP730.

B coctaB gaHHOro JOKyMeHTa BK/OYEHO: OnucaHue YCTpoMcTBa M MpuHUMnia paboThbl
MukpornpoueccopHblx pene MP700 n MP730, TexHU4eckne xapakTtepucTuku, a Takke cBeaeHus,
HeobxoouMble Ons NPaBWUiIbHOW 3KcnnyaTtaunmm U pyKoBOACTBO MO MNpoTokony ceBaAsnm «MP-
CETb» (MODBUS).

CopeprkaHue aTOro JOKYMeHTa pacnpoCcTpaHseTcs Ha Bce MoandmKauumn nagenus.

Mpeonpuatve ocTtaBnsieT 3a coboM NpaBO BHECEHUA W3MEHEHWUN, He YXyALlakoLmx
napameTpoB m3genus (4ns nx yTouHeHus crneagyet obpaluatbes K pa3paboTymky).

1 HASHAYEHUE U3OENUA

MukponpoueccopHble pene MP700 n MP730 (ganee — MP700 n MP730) npegHasHayeHbl
ONS 3alWnTbl 1 aBTOMaTUKN:

- KabenbHbIX M BO3OYLWHbLIX JUWHUA 3nekTpornepedadn HanpsbkeHnem 6-35 kB c
OBYXCTOPOHHUM MUTaHUEM;

- BblKMNOYaTenenm nUTalwWmnXx M OTXOAAWMX MPUCOEANHEHUN pacnpeaenuTesibHbIX
yctponcts 6-110 kB;

- TpaHcopmaTopos 6-110 kB (B kayecTBe pe3epBHON 3alnTbl TPAaHCHOPMaTOPOB);

- aCMHXPOHHBbIX anekTpoasuratenen (tonsko MP730).

MP700 n MP730 siBnstoTca coBpeMEHHbIMU LIMPPOBLIMU YCTPONCTBAMM 3aLUMTHI, YrpaB-
NeHnss U NPOTUBOABapUNHON aBTOMATUKK, M NpeacTaBnsoT cobon KOMOUHMPOBaAHHbIE MHO-
ropyHKUMOHanNbHble YCTPONCTBa, 0b6beauHsALwee pasnuyHble YHKUMN 3aliuTbl, U3MEPEHUs,
KOHTPOMs, MECTHOIO Y ANCTAHLUMOHHOIO yNpaBreHus.

Mcnonb3oBaHue B yctponcteax MP700 n MP730 coBpemMeHHOW aHanoro-umdpoBon u
MMUKPOMPOLIECCOPHON 3neMeHTHON 6a3bl obecneymBaeT BbICOKYHO TOYHOCTb U3MEPEHWUA U MO-
CTOSIHCTBO XapaKTepPUCTUK, YTO MO3BOMSET CYLLECTBEHHO NOBbLICUTb YYBCTBUTENBHOCTb U BbICT-
poAencTBME 3aLuT, a TaKkKe YMEHbLUNTb CTYMNEHN CENEKTUBHOCTY.

®yHKLMK, BbINOMHSAEMbIE MUKponpoueccopHbiMn pene (MP), n ux cpaBHUTENbHbIE Xapak-
TEPUCTUKM NO PYHKUMAM npuBeaeHbl B Tabnuue 1.1.

Tabnuuya 1.1
DyHKLMN Koa ANSI CKTOBJ;M:Tey-_ O6o3HayeHne MP
neHeii MP700 MP730

HanpaBneHHasi/HeHanpaBreHHas 3alum-
Ta OT NOBLILIEHUS TOKa C MYCKOM MO 67/51/51V 4 +* ¥*
HanpsXXeHuo
HanpasneHHasi/HeHanpaBneHHas 3awu-
Ta OT NOBbILWEHNS TOKA (MOLLHOCTN) HY- 67N/51N/ 4 + +
neBown nocregoBaTesibHOCTU C NMYCKOM 32P

NO HaNpPsHKEHWUIO
3awmra oT NoBbILWEHUA CyMMapHOro To-
Ka HyneBoW nocnegoBaTenbHOCTU BbiC- — 1 + +
LUMX FAPMOHWK C MYCKOM MO HaMNPs>KEHWUIO
HanpaBneHHas/HeHanpaBneHHas 3awu-
Ta OT NOBbILWEHWS TOKa (MOLLHOCTU) 06-

y 46 2 + +
paTHOUM nocnenoBaTesibHOCTU C NMYyCKOM
Nno HanpA>XXeHuto
3awmTta oT 06pbiBa nposoga (12/11) 46BC 1 + +
MP700, MP730 pegakunsa 7.1 6 www.bemn.by

OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

Mpopomkenne Tabnuubi 1.1

Konnue- O6osHaueHre MP
PyHKUMN Kog ANSI | cTBO CTY-
neHei MP700 MP730
3awuTa OT NOHMWKEHNSA HanNpPsHKeHUs C 27 5 + +
yCTaBKOW Ha BO3BpaT
3alumTa OT NOBbILLEHUST HAMNPSXKEHUSA C 59 5 + +
yCTaBKOW Ha BO3BpaT
3almTa oT NOBbIWEHUS HAMPSHXKEHUS HY-
neBoOW NnocrnenoBaTesibHOCTU C YCTaBKOM 59N 2 + +
Ha BO3BpaT
3almTa OT NOBbILLEHUST HAMNPSHKEHUA
obpaTtHom nocnegoBaTeNbHOCTU C 47 2 + +
yCTaBKOW Ha BO3BpaT
Sawaa OT CHWXXEHUS YacTOoTbl C yCTaB- 81U-R 5 + +
KOW Ha BO3Bpar
3awmTa OT MOBbILLEHNS 4acTOTbl C 810 5 + +
yCTaBKOW Ha BO3BpaT
3alwmTa no neperpesy € TENSIOBON MO- 49 5 i +
aenbto
BrokupoBka nyckoB aBuratens no Ten- 66 . i +
NTOBOMY COCTOSAHUIO
BrokupoBka nyckoB ABuratens no Yncny . . i +
NnyCKOB
3awmnTbl OT 3aTAHYTOro nycka n 6r10KNPOB- 48, . i +
K1 portopa 50LR/51LR
OnpepeneHne mecTa NoBpeXaeHns — — + -
YeTbipéxkpaTHoe AlB BbikntoyaTens 3a- 9 L + +
LMLL@aemMoro NpMcoeanHeHns
KOHTpOMb COCTOSAHUSA BbIKIOYATENS C 50BE L + +
YPOB (YPOB3)
ABP — — + +
Briokupytowasa noruka — — + +
Bocemb BHELLUHMX 3aWmT — — + +
Bocemb BXOAHbLIX NTOrMYECKUX CUrHANoB . L N N
no noruke «» unu «NNN»
Bocemb BbIXOAHbIX NOrMYECKNX CUrHANOB L L N N
no noruke «AJTN»
Onpegensiemas nonb3oBaTeneM noruka
— (byHKUMOHanNbHbIE BNOKN: BXOAbI, Bbi-
X04bl, 3anuUcu B XXypHarn, fiormyeckme L L + i
anemeHnTbl U, UTTN, ncknrovatrowee UJA,
HE, Tpurrep, Tanmep, MmynbTunnexkcop,
TEKCTOBbI 610K
NHankauusa gencreyowmx (TEKYLLNX)
3HAYEHUN TOKOB N HaMpshKeHUn 3awm- — — + +
LLIaeMoro NpucoegnHeHunst, YacToThbl
MecTHOe 1 gucTaHUMOHHOE yripaBreHune
BbIKNOYaTENEM, NEPEKNIOYEHNE pexnma — — + +
ynpaBneHus
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MpogomkeHne Tabnunupbl 1.1

PyHKUMN

Koa ANSI

Konu-
4eCcTBO
CTyNneHewn

O6o3HavyeHne MP

MP700

MP730

brioknpoBaHMe OT MHOMOKpPaTHbIX BKO-
YyeHun

=+

=+

3afaHune BHYTPEHHeN KOHuUrypaumm
(BBOA 3aLLMT N aBTOMATKKK, BbIOOP 3a-
LWNTHBIX XapaKTepPUCTUK, KONNYECTBO
CTyneHen 3auTbl, TporpaMMmmnpoBaHme
NOMMKN U T.4.) NPOrpaMmMHbIM Cnocobom

MecCTHbIN 1 OUCTaHUMOHHLIVM BBOA, Xpa-
HeHne n oTobpaxeHne yCTaBOK 3aLUUT U
aBTOMaTUKN

Pernctpauus aBapuiiHbIX napameTpoB
3aLMLL,AEeMOro NpucoeanHeHns (aen-
CTBYHOLLMX 3HAYEHWNI TOKA, HAaNPsXKeHNs
N TUNa NoOBPEXAEHNN) 1 cpabaTtbiBaHMeE
n3mepuTenbHbIX OpraHoB

Pernctpaumsi UsMeHeHusi CUrHanoB Ha
AVCKPETHbIX BXoAax (COCTOSIHUS BbIKIHO-
YyaTens NpucoeauHeHust, uenen ancrax-
LIMOHHOrO yrpaBreHust U BHELLHUX 3a-
LMT) M KOMaHZ yNpaBreHus, NocTynao-
LLIMX MO KaHany CBs3u

YyeT konuyecTBa OTKIHOYEHUIN BbIKIO-
yaTtens

Mony4yeHne ANCKPETHbLIX CUrHaNoB
ynpaeneHus n 6rokMpoBOK, Bblaada Ko-
MaHZ ynpasrieHus, aBapuiiHom 1 npeany-
npeauTenbHON cUrHanuaaumm

O6meH nHpopmaumen ¢ BEPXHUM YpOB-
Hem (ACY TI)

HenpepblBHasi camognarHocTvka anna-
paTHOW N NPorpaMMHON YacTun

YCTpPONCTBO MMeeT ABe rpynnbl YCTABOK, Ha3blBaeMble «OCHOBHas» U «pe3epBHas», KO-
Topble MOryT 6bITb BblIOpaHbl NpU NPOrpaMmMMpoBaHNN Yepes KnasmnaTypy, NepcoHasnbHbI KOM-
NblOTEP UMK CEeTb CBA3W. YCTAHOBMNEHHAs rpynna yCcTaBoK, MOXeT OblTb nHanuuposaHa Ha MKW.
HesaBncmMmo OT caenaHHoro Bblibopa, YCTPOMCTBO MOXET MpUHYyOUTENbHO UCMONb30BaThb pe-
3epBHbIE€ YCTaBKN. OTO MOXET ObITb BbINOMIHEHO Yepe3 CeTb UMM AUCKPETHbIN BX04, creLmanbHO
CKOH(pUrypupoBaHHbIn ans aton uenu. Korga curHan cbpacbiBaeTcs, TO NpeaBapUTenbHO Bbl-

OpaHHas rpynna ycTaBoK yCTaHaBMNMBaeTCs CHOBaA.

MP700, MP730 pegakunsa 7.1
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2 TEXHUWYECKUE XAPAKTEPUCTUKWU

Tabnuua 2.1

MapameTp

3HauyeHue

AHanoroBble BXoAbl:
Llenn namepeHuns Toka
" KONWN4YECTBO;
* [Mana3soH BXOAHbIX TOKOB:
o pabouni;
O aBapuiHbIN B dhasax;
O HyneBou
nocnegosaTenbHOCTH IN;
*  TepMumyeckasi yCTOMYNBOCTb:
O [ONUTENbHO;
o B TeYyeHue 2 c;
o BTevyeHne 1c
* noTpebnsiemas MOLHOCTb:
Ll,enm HanpspKeHus
KONU4YeCTBO;
* BXOOHOE HamnpsiKeHue:
o HomuHarnbHoe B dasax (UH);
o pabouee (Up)
"  TepMuyeckasi yCTOMYMBOCTb:
O [ONUTENbHO;
o B TeyeHne 10 c;
* noTpebnsiemas MOLWHOCTb:
YacToTa
"  HOMMHanbHOE 3Ha4YeHue,
= pabounn ananasoH

4

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

ot 0 go 5lH;

41H;

401H;

100IH

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

4,

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

260 B adp.;
300 B agp;
npu HOMMHaNbHOM HanpskeHun He donee 0,25 B-A;

50 lMu;
45 =554 (ansa MP730); 40 —60 Iy (ana MP700)

,D,I/ICerTHbIe BXOAbl:

KONMYEeCTBO;

HOMWHaNbHOE HaNpPsPKEHWE;

HanpshkeHne cpabaTbiBaHUS;

KOappULMEHT BO3BpaTa;

noTpebnsemMbln TOK B yCTaHO-

BMBLLEMCS peXnme;

NMNYIbC PEXEKUNN;

3azepkka no sxoay, He bonee;

"  MUHMMAaInbHas ANUMTENbHOCTb
curHana (aHTuaopebesroBas 3a-
Aepxka)

16 nporpammupyemMbix, N30NMPOBaHbIX Mexay cobon;
~230 B ( ~110; =48; =24 B - no 3akasy);

0,6-0,7 UBx.HOM;

Kg = 0 95;

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

7 Mc

PenenHble Bbixoabl:

" KONMYECTBO;

"  HOMWHaANbHOE HaNpPsKEHWE;

*  HOMMHAaIbHbIA TOK Harpysku;

"  KOMMYTaUWOHHas CNOCOBHOCTb
B LIEMM yNpaBneHuns BbIKIoya-
Tenem, L/IR<40 mc

" pa3smblkaloLas crnocobHOCTb
ANsi NOCTOSIHHOrO TOKa;

" KONUYECTBO KOMMYyTauui Ha

11 (8 nporpammupyembIx);
250 B;

8 A;

no 10 Anaspemsa 1,0 c
0o 30 AHaBpemsa 0,2 c
0o 40 A Ha Bpems 0,03 ¢
24 B,8A;48B, 1A;
110B, 0,4 A; 220 B, 0,3 A;

KOHTaKT:  Harpy>XeHHbIN; 10 000:;
HeHarpyXeHHbIN 100 000:;
3neKTponMTaHme
HOMUHanbHoe HanpsbkeHne nn- | ~230 B; =220 B; (=110 B; =24; =48 — no 3akaasy);
TaHus;

. pa60qv||7| AnanasoH NUTaHus:
o HanpshkeHue nepemMeHHoro
TOKa;
O HanpshkeHune NoCTOSIHHOro
TOKa;
* noTtpebnsemas MOLLHOCTb:
o B HOpPManbHOM pPeXume;
o npwu cpabartbiBaHMM 3aWmT

ot 100 go 253 B;

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

He bonee 5 B-A;
He bonee 10 B-A

MP700, MP730 pegakunsa 7.1
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MpogomkeHne Tabnuubl 2.1

MapameTp

3HauyeHue

NHTepdenc 4enoBeKo-MaLUNHHbIN:
"  MHOWKATOPbl CBETOAMOAHbIE:
O KONWYEeCTBO;
o c¢cB0DOOAHO Ha3Ha4Yaemsble;
*  KnaBuaTtypa;
= gucnnen

12;

8;

10 knaBuL;

CBETOAMOOHbIN, 2 CTPOKM NO 16 CMMBOOB

JlokanbHbIM MHTEPdENC:
" CKOPOCTb Mepedayun OaHHbIX;

" [OalibHOCTb CBA3U MO KaHarlly;
" NPOTOKOJ1 CBA3U

RS-232

1200/ 2400/ 4800/ 9600/ 19200/ 38400/ 57600/115200
out/c;

1,5 m;

“‘MP-CETb” (MODBUS)

YaaneHHbIn nHTepgenc:
"  TWM KaHana;

"  CKOPOCTb Nepenayun OaHHbIX;

. 0allbHOCTb CBA3U MO KaHany;,
" NPOTOKOJ1 CBA3WU;

2-X NpoBoAHasi pusmyeckas nNuHUS;
RS-485 (n3onvpoBaHHbIN)

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

Jo 1000 m;

‘MP-CETb” (MODBUS);

OcuunnorpadgupoBaHue:

"  ONUTENbHOCTbL 3anucy obuyas;

" yucno BbIGOPOK Ha NEpPUOA;

" YXCIIO KaHaroB.;

" ONUTENbHOCTb 3anucu 4o
aBapun

= dhopmaT npeacTaBneHns aaH-
HbIX

B cooTBeTcTBMM Cc N. 7.8.11;

20;

8 aHanoroBbIx, 16 ANCKPETHbIX;

0-99% oT obLen AnNMTENbHOCTH;

6e33HakoBbI 16 p. NnpeobpasoBaHmne B hopmaTe
COMTRADE npuv nomoLu nporpaMmHon 060n04ku
«YHNKOH»

PerncTtpaunsa coobuieHni:

* XypHan aBapwvu; 32;
* XypHan cobbITum; 128;
MokasaTenun HageXHOCTU:
100000 y;

= cpenHsist HapaboTka Ha OTKas3,;

" cpefHee BpeMsi BOCCTaHOBIe-
HUS;

"  MOSHbIN CPOK CNYX06bI;

" [OTOK NOXHbIX cpabaTbiBaHWI
YCTPOWCTBA B rog

He bonee 1 y;

He meHee 20 ner;
He bonee 1-106

Pabounn gnanasoH Temnepartyp okpy-
Xarwero Bo3agyxa

MuHyc 25... +40 °C

MpegenbHbIn paboynin Auana3oH TeM-
nepaTyp oKpyxaroLLero Bosgyxa c co-
XpaHeHneM (OYHKLUNN 3amnT

MwuHyc 40... +70 °C

OTHOCUTENbHAas BNaXHOCTb:
* B paboumx ycrnoBusix aKkcnnya-
Tauuu;
* [P TPaAHCMOPTMPOBAHUN

00 95 % (npun +25 °C n Hmxe);**

10 98 % (npu +25 °C n Huxe)

ATmocdepHoe JaBrieHne

79,743 ... 106,7 klNa

HomMnHanbHble paboyne 3HavyeHnsa me-
XaHUYEeCKUX BHELLHUX BO3OENCTBY!IO-
LWNX haKTOpOB

no MOCT 17516.1-90 ansa rpynnbl MEXaHUYECKOro UC-
nonHexHust M40 (cooTBeTCcTBYET NO CEMCMOCTOMKOCTU 9
bannam)

YCTOMYMBOCTb K MEXaHNYECKMM BHELLI-
HVMM BO34ENCTBYOLWMUM dhakTopam npu
TPaHCNOPTUPOBaHMU

B cooTBeTCcTBUU C yCrnoBmAaAMUM TpaHCNOpPTUPOBaHUA
«C» no
OCT 23216-78

MP700, MP730 pegakunsa 7.1
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MpopomkeHne Tabnuubi 2.1
MapameTp
[[abapuTHble pasmepbl™™*
Macca
CreneHb 3awWwmThbl, obecnevynBaemas obo-
NOYKON (KOpnycom);
CTEeNEHb 3aLUNTbI KNEMMHbIX Pa3bEMOB IP20 no NOCT 14254-2015
*  IH — HOMVHanNbHbBIN BXOOHOW TOK (HOMUHANbHbBIN BTOPUYHBIA TOK OT dda3HbIX
TpaHcdopmaTopoB Toka), IH=5 A (1 A)
**  He gonyckaeTcsa KOHAeHCaums Briarm npu aKkcnnyatauum MMKPOnpoLLECCOPHbIX pene
*** [abapuTHbIE 1 NPUCOEOMHUTENBHbBIE pa3Mepbl NpUBEAEHbI B NPUIOXKeHUN 1

3HayeHue
306x%133%x182 mMm
He 6onee 4 kr
IP30 no TOCT 14254-2015;

TpeboBaHus anekTpoMarHuTHon coBmectTumocTn B cooteeTctBum ¢ FOCT P 51317.6.5 —
2006 (M3K 61000-6-5) «CoBMECTUMOCTb TEXHUYECKMX CPEACTB 3NEKTPOMarHMTHasa. Y cronyu-
BOCTb K 3MIEKTPOMAarHUTHLIM MOMeXam TEXHUYECKNX CPeaCTB, MPUMEHSEMbIX Ha 9NEeKTPOCTaHLUK-

X U noAacTaHumsax. TpeboBaHMs U MeToabl UCNbITaHUIY NpuBeAEHbI B Tabnuue 2.2.

Tabnuua 2.2

MapameTtp

3HauyeHue

YCTOMYMBOCTb K BO3AENCTBUIO HAHOCEKYHAHbBIX UMMNYSb-
CHbIX MOMEX B COOTBETCTBUM C TpeboBaHMSIMU

CTb M3K 61000-4-4-2006

(M3K 61000-4-4:2004):

6) ANMTENBHOCTL NPOBAsiOB,;

B) NpepbiBaHUM;

- ANs BXOAHbIX Lienen NTaHus; 4 kB
- ANA oCTanbHbIX HE3AaBUCUMbIX Lenemn; 2 kB
- KpUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA “‘A”
YCTOMYMBOCTb K NpoBanam n KpaTKOBPEMEHHbIM MpepbiBa-
HUSIM HanpPsPKEHUS1 CETU ANEKTPONUTAHUS B COOTBETCTBUN C
TpeboBaHNsIMU CTb MO3K 61000-4-11-2006
(MOK 61000-4-11:2004):
a) YpOBEHb UCMbITATENBHOrO HaNpPsXXeHus B % OT HOMU-
HaNbHOIO HaNPSKEHNSA ANEKTPONUTAHNS:
1) anga npepbiBaHUN, 0 %;
2) Ans nposarsos; 40 %;

AU 30% (20 mc);
AU 60% (1 c);
AU 50% (100 mc)
AU 100% (1 ¢)

B) KpUTEPUI KayecTBa YHKLUMOHNMPOBAHUS ‘A
YCTONYNBOCTb K 3MEKTPOCTaTUYECKUM paspsgamM B COOT-
BETCTBMM C TpeboBaHUAMM
CTb MOK 61000-4-2-2006 (M3K 61000-4-2:2001):
- NPV KOHTaKTHOM paspsge; 6 kB;
- NpY BO3QYLLUHOM pa3psge; 8 kB;
- KPpUTEPUN KavyecTBa PYHKLMOHNPOBAHNSA ‘A’

YCTONYMBOCTb K BO3OENCTBUIO MUKPOCEKYHAOHbIX NM-
MyMbCHbIX NOMEX B COTBETCTBUM C TpeboBaHUsaMU
MOCT IEC 61000-4-5-2017 (M3K 61000-4-5:2014):

- aMNNMTyAa HanpsXXeHUs UCMbITaTeNbHOro UMNYIbCa;

- KpUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA

(4,0+0,4) kB npu nogaye nomexu
MO CXeMe «MpOoBOA-3EMIINAY;
(2,0+£0,1) kB npn nogaye nomexu
MO CXEMe «MPOBOA-NPOBOAY;

“A”

MP700, MP730 pegakunsa 7.1
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MpopomkeHue Tabnuupbl 2.2

MapameTp 3HayeHue

YCTOMYMBOCTbL K BO3AENCTBUIO NOBTOPAOLWMXCA Koneba-
TenbHbIX 3aTyxaowmx nomex yactoton 0,1 n 1 My B co-
OTBETCTBUM C TpeboBaHMAMMU
MOCT IEC 61000-4-12-2016:
- aMnNNUTygHoe 3Ha4veHue
TeIbHOro Hanps>KeHus;

nepBoro umnynsca ucnoita-| (2,5+0,25) kB npu nogaye nomexu
MO CXEME «INUHUSA — 3eMNaY;
(1£0,1) kB npn nogade nomexm no

cXeMe «JMMHUA — NMUHNA»;

- KpuTepun KkadectBa (PyHKLUMOHMPOBaHUSA

“A”

YCTONYNBOCTb K BO3AENCTBUIO MAarHUTHOro nons npo-
MbILLSIEHHOW YacTOTbl B COOTBETCTBUMN C TpeboBaHNAMM
MOCT IEC 61000-4-8-2013 (IEC 61000-4-8:2009):

- HANPSAXXEHHOCTb HENpPepbIBHOrO MarHUTHOIO NOJIS Mo-
CTOSIHHON WHTEHCUBHOCTY;

- KpuTEepun KadectBa PyHKLUMOHMPOBaHUS

30 A/wm;

“A”

YCTOMYNBOCTb K BO3AENCTBMIO MMMYNbCHOrO MarHUTHOMO
nonsi B COOTBETCTBUM C TpeboBaHMAMM
CTbE IEC 61000-4-9-2012 (FTOCT 30336-95):

- MakcumarbHas HanpsPkEHHOCTb MMMYNbCHOMO Mar-
HWTHOro Nons;

- KpUTEPUI KayecTBa PYHKLMOHMPOBAHNS

300 A/m;

“A”

YCTOMYMBOCTb K BO3AENCTBUIO pagmMo4acTOTHOMO aieK-
TPOMarHMTHOrO NossA B COOTBETCTBMM C TpeboBaHMSAMMN
CTB IEC 61000-4-3-2009 (IEC 61000-4-3:2008):

- HANPSYKEHHOCTb M31y4aeMOoro 04HOPOAHOrO 3f1EKTPO-
MarHMTHOro nons,

- AManasoH YacToT 3NEKTPOMAarHUTHOro Nong;

- KpuTepun KadectBa PyHKLUMOHMPOBaHUS

10 B/wm;

o1 80 go 1000 Ml wu;
“A”

YCTONYNBOCTb K 3aTyxatoLiemMy konebarenbHomy mar-
HUTHOMY nosito no FOCT P 50652-94:

- CTerneHb XECTKOCTU UCMbITAHUN; 3:

- KPUTEPUN KayecTBa PYHKLMOHNPOBAHMS «A»
YCTOMYMBOCTb K KOHOYKTUBHBIM MOMEXaM, HaBe4eHHbIM
pagno4acToTHbIMU ANEKTPOMArHUTHBIMWU NOASIMK, MO
CTBb IEC 61000-4-6-2009 (IEC 61000-4-6:2006):

- CTENeHb XECTKOCTUN (MCNbITaTENbHOE HaNpsKEHUE); 3 (10 B);

- AManasoH YacToT 3NEKTPOMArHMTHOroO Nonsi;
- KpUTEPUI KayecTBa PYHKLMOHMPOBAHS

oT 150 kl'u oo 80 MIwu;
«A»

YcTonumBoCcTb K KonebaTtenbHoMy 3aTyxarowemy mar-
HUTHOMY nosto, no FOCT IEC 61000-4-10-2014:

- UCNbITaTerbHbIA YPOBEHD; 30 A/wm;
- KpUTEPUN KavyecTBa PYHKLMOHNPOBAHUS; «Ay;

- CTeNeHb XXECTKOCTH Knacc 4
MomexoycTon4mBoCTb K KonebaHusam nutarowero cete-

BOro Hanps»xeHus, no IEC 61000-4-17:2015:

- Nynbcaunsa HaNPSXKEHUS ANEKTPONUTaAHMUS 10%

[MomMexoycToM4mMBOCTbL K NafeHU0 HanpshkeHusi, KOpoT-
KAM 3aMbIKaHUAM U U3MEHEHUIO NMUTAKOLWEro NOCTOAHHO-
ro HanpsxeHus, no IEC 61000-4-29:2000:

- NepepbIB anekTponuTaHnsa 6e3 naMeHeHnsa napameTpoB

AU 30% - 0,1 cek;
AU 60% - 0,1 cek;
AU 100% - 0,05 cek

MP700, MP730 pegakunsa 7.1
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ConpoTuBreHne n3onaunm He3aBUCUMbIX BHELLHUX 3NEKTPUYECKMX Lenemn (KpoMe HU3KO-
BOMbTHbIX Lienen) OTHOCUTENbHO Kopryca 1 Mexay cobon, usMepeHHoe MeraoMMeTpPOM MOCTO-
SIHHOTrO TOKa C BbIXOAHbIM HanpshkeHnem 500 B, He meHee 100 MOm.

N3onsums Bcex He3aBUCKMMbIX 3NIEKTPUYECKNX Lienen yCTponcTBa (KpOMe HU3KOBOSMbTHbIX
Lenen) OTHOCUTENbHO Kopryca 1 mexay cobon BblaepXnBaeT B TeveHne 1 MYH aencTeume mc-
nblTaTeNbHOIrO HanpsXxeHna 2 KB npakTndeckn cuHycongansHon popmel Yactoton 50 M.

N3onsums Bcex He3aBUCHMMbIX 3NEKTPUYECKUX Lienen yCTponcTBa (Kpome uenen nHTep-
denca RS-232, RS-485) oTHocuTENbHO Kopnyca u mexay cobon BbiaepxmnsaeTt 6e3 nospe-
XOEHWI BO3AENCTBME MMMYITbCHOMO HaNpskeHns B cooTBeTcTBUM ¢ pasgenom 8 FOCT 30328-
95 (makcumarnbHasa amnnuTyga uMmnynsca 5 kB).

YCTponCcTBO Nno noxapHowm 6esonacHocTn cootBeTcTBYET TpeboBaHuam MOCT 12.1.004-
91 n CTb M3K 60950-1-2003.

YCTPOWCTBO He NpefHasHa4yeHo N5 YCTaHOBKU U SKCMyaTauun BO B3PbIBOOMACHbIX U
noXxapoonacHbIx noMmeLleHnsax no MY (“MNpasuna yctponcTea aneKkTpoycTaHoBOK”).

3 ONMUCAHUE YCTPOUCTBA

3.1 YcTpoucTtBo u paboTta nsgenusa

MP700 n MP730 nmetoT MoayrnbHYO CTPYKTYpY (CM. pUCyHOK 3.1) U COCTOAT U3 cneny-
IOLLMX MOLYIen:

. MoAynb LeHTpanbHoro npoueccopa (MLUIM);

. MoAaynb (BBOAA) cUrHanoB aHanorosblix TokoBbi (MCAT);

. Moaynb (BBOAA) curHanoB aHanoroBbix HanpsbkeHnsa (MCAH)
] ABYX moayrnen (BBoga) curHanos guckpeTHolx (MCL);

. Moaynb pene BbixogHbix (MPB);

. MoAynb Knaesuatypbl n nHamkaumm (MKW);

. 6nok nutanus (BI).

Bce mMoaynn BBOAa-BbiIBOAA MMEKT pad3beMbl ANA CBA3KM C MoAdynemM uUeHTpalribHOro
npoueccopa un ©nokomMm nNuTaHusa nocpeancTtBOM KpocCcC-nnaThbl.

Mogynu ycrtaHaBnusawTca BHyTpyu koprnyca MP700 v MP730. [na nogknioveHus
BHELUHWUX Lienen Ha BCeX MOAYIIAX UMEKTCS KNeMMHbIE KONOAKM MPYXMHHOIO 1 BUHTOBOTrO (Ang
TOKOBbIX BXOAO0B) TMMNa (Mo 3aka3dy BCE KIIEMMbl MOTYT ObiTb BbIMNOSIHEHbI BUHTOBLIMMN).

BxogHble HanpskeHUsa U TOKM Ha BXOA4ax Moaysie CUrHanoB aHanoroBbIX Npeobpasy-
I0TCA OaTYMKaMM HanpsKeHUs M Toka U PUNbTPYIOTCA aHanoroBbiMM OUIbTPAMU HU3KUX Ya-
CTOT, OTCEKalLMMM BbICLLUME rapMOHMKM BO BXOOQHOM CuUrHane, a 3atem, nepegatorcs Ha ML,

Mooynb yeHnmparnbHO20 npoyeccopa BbiNONHAET PYHKUUM aHanoro-undpoBoro npe-
obpasoBaHus, BbluMcneHus n ceasn. MNMpu nomowm 12-paspsgHoro AL aHanoroBble curHansl,
noctynawowme ot MCA, npeobpasytoTcs B ungposon kog n obpabatbiBatoTcs NpoLeccopoM.
[Monyyaemble B utore gaHHble onpeaenstoT ycroBus cpabaTbiBaHNS 3aLUuT.

[na npepoTBpalleHnsa 3aBucaHns npoleccopa npeaycMoTpeH CTOPOXEeBOW TanuMmep, rne-
pesarpyxawLun cuctemy B crniydyae cbos. NMapameTpbl XypHana aBapunHbIX COBbITUN, KOHGU-
rypauus 3awimT, yCTaBKu, Naporib Nonb3oBaTtensa Ans Bxoga B cuctemy xpaHatca B JMM3Y.
[aHHble ocuunnorpadnpoBaHns XpaHAaTcs B aHeproHesasmucnumom O3Y.

Takke Ha Mmoayne UeHTpanbHOro npoueccopa HaxoauTcs pasbeém AN NOAKITHYEHNS MO-
Ayns KnasnaTypbl U MHONKALNN.

Mooynb cuzHanoe AucKpemHbIX NO3BONSET YCTPOUCTBY MONydaTb CUrHasnbl OT BHELL-
HUX YCTPOWCTB.

Modynb pene ebixOOHbIX NpefHa3Ha4yeH AN Bblgayu Cneaylowmnx CUrHarnoB: Hewc-
NPaBHOCTM CamMoOro YCTPOMCTBa 3awuTbl, 06 aBapum B CXeMmy LEeHTparbHOW curHanusauuu, a
TaKKe pasfiMyHble 3anporpaMMuUpOBaHHbIE CUTHANMbI 3alUTbl U aBTOMAaTUKN.

Modynb knasuamypbl u uHoukayuu (nynbT) obpa3syeT nHTepdenc mexay nonb3oBa-
Tenem n ycrponctsoM. Ha MKW pacnonoxeHbl: knaBuaTtypa, XnaKkokpuctannndeckum aucnnemn
N cBeToaMoAHble MHAMKaTopbl. MHAMKaTopbl OTOGpaXarwT COCTOsiHME 3alyaeMOon NUHUMK,
KOMMYTaLMOHHOIo annapara 1 UCNpaBHOCTb CaMOro YyCTPONCTBa.
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Brnok numaHus No3BonsieT NMTaTb YCTPOWUCTBO, KaK OT NOCTOSIHHOTO, TaK U NepeMEHHOro
ornepaTMBHOIO TOKa B LUMPOKOM Auana3oHe M3MEHeHUs nNuTalollero HanpshkeHus. Ha moayne
Bl pacnonoeHbl cUrHanbHbIe perne «HeMCNpPaBHOCTbY, «BKMOUYUTLY», KOTKIIOUNTbY.

i { {l

Moaynb Moaynb Mopaynb
pene CUrHanos CUrHasnosB
BbIXOAHbIX ANCKPETHbIX LOVCKPETHbIX
RS 232 A/
<—p>| Monyne Moayrb
RS 45 | LEHTPANbHOTO \ CATHANoB |
<{——>| MNpoueccopa aHanoroBbIx
TOKOBbIX
RS 232
Mogaynb
Moaynb Ay
Brok CUrHanoB  '—
KnasuaTypsl
MUTaHUs aHanoroBbIX
¥ MHAMKaLUn
HanpsXeHNs

L&

=220 B
PucyHok 3.1 — Ctpyktypa MP700 n MP730

3.2 MNMporpammHoe obecnevyeHune

MP700 u MP730 pab6otaoTr nog ynpasneHnem OMEPALMOHHOWM CUCTEMBbI
PEAJIbHOIO BPEMEHW (OCPB), obecneunBatowen obpaboTky nporpaMMHbIX 3agad B O0-
CTYyNHOE BpeMS N B HEOH6XOANMOM Nopsiake 04epELHOCTH.

lMporpammHoe obecneveHne BKoYaeT B cebs cneayowme 3agadu:

. 3agaya 0b6paboTkn BXOOHbLIX ANCKPETHbBIX CUrHanoB.,

o 3ajava undposon punbTpaumm n ocumniiorpadupoBaHuns;

J 3aja4va Nnoruku 3awuT 1 aBTOMaTUKW;

J 3aja4va 4yacoB pearsibHOro BpeMeHu;

o 3afjadva peanusauum yHKLMIA YenoBeKo-MaLllMHHOIo uHTepdenca n camogmnarHo-
CTUKW;

° 3ajava BBOAA-BbIBOAA MO NocnegoBaTenbHOMY UHTEPENCY;

Peanusauusa yctaBok Mo BpeMeHu Ans pasHbiX 3aluT B MporpaMme OCyLLeCTBIIAeTCa npu
MOMOLLWM OJHOKaHaNbHOro TarMMepa W CUCTEMbI npepbiBaHUW. [porpammHoe obecneyeHue
MMeeT BCTPOEHHbIN MEXaHU3M KOHTPOMsi COBCTBEHHOrO Koaa.

HacTosee pykoBoACTBO AENCTBUTENBHO CO CrieAyoWwuMmn BEPCUSIMU NPOrpaMMHOro
o6ecneyeHus (MO): MP700 (nocnegHsist Bepcusa MO 2.04), MP730 (nocnegHsas sepcus MO
1.02).
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4 MAPAMETPbl UBMEPEHUHA

N3mepeHns B MP700 n MP730 npon3BogsaTca No YeTbipEM KaHanam Toka U YeTbIpéM Ka-
Hanam HanpsbkeHusa. MNepBuyHble Tokn TpaHchopmaTtopoB Toka (TT) U KOIDULMEHTLI TpaHC-
dopmaumm TpaHcopmaTtopa HanpsxkeHna (TH) 3agatoTca cornacHo tabnuue 4.1.

Tabnuuya 4.1
HanmeHoBaHue napameTpa 3Ha4yeHue
1 |AdvnanasoH nepBuyHoro Toka TT 0-1500 A*
0-5000 A**
2 |Odnana3oH nepBUYHOroO TOKa TpaHcdopMaTopa Toka HyrneBou 0-100 A%
nocnegoBatenbHocTu (TTHIT) 0-1000 A**
3 |Onana3soH ycTaBoK Mo koadduuneHTy TpaHcgopmaumm TH:
- pnsa MP700; 0-128000
- ans MP730 0-256
4 | [InanasoH ycTaBOK N0 KOS PULMEHTY TpaHCHOpMaLMK TpaHC-
dhopmaTopa HanpsKeHUs1 HyNeBon nocnefoBaTenbHOCTU
(THHM):
- ans MP700; 0-128000
- pnsa MP730 0-256
5 |OnCKpeTHOCTb YCTaBOK:
Nno TOKY 1A
no KO3 PUUMEHTY TpaHchopmaumnm
- ana MP700; 0,01; 10; ***
- ana MP730 0,01
* nna MP730;
** nna MP700;
*** (),01 B gnana3oHe ot 0 go 128, 10 B ananasone ot 130 go 128000

HomuHanbHbIM nepeuyHbIN TOK TTHI paccynteiBaeTcs:
I = my - Ky
rae lx, - HOMUHanNbHbLIN TOK YeTBEPTOro U3MepUTENbHOro TOKOBOro Bxoaa (1 nunu 5 A);

K = KOOPMULMEHT TpaHcopMaLuumn TpaHcopmaTopa Toka Hyresow nocrnegosarerb-
HOCTMW.

B meHio «[lapameTpbl HanpskeHUs» 3a0a€TCA HanpshkeHue, UCMOoNb3yemMoe TOKOBbIMU
3awmuTamm HyneBowr nocnegoBaTenbHOCTU (PYHKUUI NyCKa NO HAMNPsKEHUIO U Nonspusaumm op-
raHa HanpaBieHUS MOLLHOCTN):

- «Ua, Ub, Uc; Uo=UO» - ncnonb3yeTcs pac4éTHoe HanpsXeHwe HyreBown nocre-
posaTtenbHocTn UO;

- «Ua, Ub, Uc; Uo=Un» - ncnonb3yetcsa MamepeHHoe no 4YeTBEPTOMY (HyneBomy)
KaHany HanpsbkeHusa Un.

OtaenbHO Ans asHbIX M HYNEBOrO KaHaroB HanpshXeHUst MOXHO 3a4aTb BHELUHWE Cur-
Hanbl HeucnpasHoctn «HEWCIMPABHOCTb TH» u «HEWCMNPABHOCTb THHI» cooteeT-
CTBEHHO.

HanpspkeHunsa cuntatotea onpegenéHHbIMU He4OCTOBEPHO:

- pacyémHsie, Hyrnegou u obpamHou rnocredogamesibHoCMuU, NPU BCeX pasHbIX HU-
xe 5 B unn npu nossneHun curHana « HEMCMNPABHOCTD THy»;

- a3Hoe, nNpu ero ypoBHe Hwxke S5 B wunn npu
«HEWCTPABHOCTDb THb;

- JIUHeUHoe, Npu ypoBHE 000OMX M3 COCTaBNALWNX ero asHbiX HMXe 5 B nnu npu
noasneHun curHana «HEUNCIMNPABHOCTD TH»;

noABsiIEHNMN CUrHana
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- U3MepeHHoe 110 HyrnesomMmy KaHasy, npy nossnexHuu curdana «HEUCINPABHOCTb
THHI».

NMpn HepocTOBEpPHOM ornpeaerieHMU HanpsHKeHUA 3awmTa, U3MepuTeribHbIA opraH
KOTOPOW UCNONb3yeT 3TO HanpsXXeHue, bnokupyeTtcs.

YacToTa cumMtaeTcsa onpenenéHHon HeOCTOBEPHO Npu NtoboM 13 crieayroLmx yCroBui:

- npu Bcex pasHblx HanpsxkeHusix Huke 10 B;

- npw nosieneHumn curHana «HEMCMNPABHOCTDb THy;

- yactoTe BHe AmanasoHa 40 —60 Iy (gns MP700), yactoTe BHe AnanasoHa
47-52 'y (ana MP730).

NMpu HepgocTOoBEpPHOM onpeAernieHUn YacToThbl 3aWMUThbl MO YacToTe GNIOKUpYLOTCS.

KoadphpmumneHT BO3BpaTa ANs TOKOBLIX M3MepuTenbHbIX opraHoB (MO) makcumansHoro
aencteus npuHAT pasHbiM 0,95, ana HanpshkeHyecknx MO makcumansHoro gencteug - 0,98, a
ans HanpsbkeHdecknx MO mnHumaneHoro gencteus - 1,02, ansa sawmt YactoTel Bo3spat 0,05 Ny
Npy HEUCMNONb30BaHUN YCTaBOK BO3BpaTa.

5 KOHTPOIJ1b U YINPABJIEHUE BbIKITIOYATEJIEM

[na ocyuwecTBrneHnss YHKUMA KOHTPONA MOSIOXKEHUS, N3MEHEHUST COCTOSIHUS BbIKITHOYa-
Tens WUCNoNb3ylTCA BHELWHWEe curHanbl C OMOK-KOHTaKTOB BbikNovatens. [Ona peanusaumm
yrnpaBneHus BblKNoYaTeneM npegycMoTpeHbl cregyowme BO3MOXHOCTU nNogadn KomaHg (pu-
CyHkn 5.1a n 5.16):

- OT BCTPOEHHbIX KHOMOK «BKJ1/OTKI1»;

- OT BHELLUHEro Krio4a yrnpasneHus;

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

- no nHTepdency CaA3un.

YnpasneHne OT BCTPOEHHbIX KHOMOK U MO UHTEpPdENCY CBA3N MOXET ObiTb 3anpeLleHo.
YnpaBneHne OT BHELLUHEro Krw4Ya W OT BHELWHENW CxXemMbl MoOXeT ObiTb BBEOEHO Ha
«PASPELWLEHO» nnn « KOHTPOJ1b». CurHanel ¢ KfitoMa unm oT BHELLHEN CXeMbl ENCTBYHOT:

- B pexume «PASPELWLEHO» Ha cooTtBeTtcTBytowme pene MP700 n MP730;
«BKJTKOUUTb» nnu « OTKITKOYNTby;

- B pexxume «KOHTPOJb» agencraune He BbinonHseTca. CurHansl MCNONb3yHTCA TOSbLKO B
noruke paboTbl aBTOMATUKN.

Mpn ogHOBpEMEHHOM nogade KOMaH, Ha BKNKOYEHME N OTKINKOYEHUE MPUOPUTETHON SB-
ngeTca KoMaHga Ha OTKITHYeHMe.

Mo dhakTy BKMOYEHMS BbiKNoYaTens ocyuwiectensercsa 6nokuposka AlB Ha Bpems T6
(cMm. n. 6.5.1) n yckopeHue TokoBbIX 3awmT Ha Bpems «OJINT-Tb YCKOP.» (Tgn. yck.). Takke B
anropuTMax ynpasreHus BblKIodaTenemM UCnosb3yTca criegyowme BeSIMYnHbI:

- Tumn — Bpems Bblgaum MMMynbCca Ha BKITHOYEHME UK OTKITHOYEHME BbIKNHOYaTenNs;

- «BPEMA YPOB» (TypoB) — BpeMs OTKIMOYEHUS BbIKNHOYATENS, UCMONb3YeTCH B
norvke YPOB (YPOBS3).

- «TOK YPOB» (lypoB) — MUHMManbHbIN TOK, MPU KOTOPOM pa3peLLeHo ENCTBME
YPOB. lNpu Hencnonb3oBaHuu yHkummn YPOB napameTpbl lypoB 1 TypoB npMMeHs0TCS npu
opMMpoBaHUN curHana HencnpaBHoCcTN « OTKa3s BbIKNOYaTENsi» U COOTBETCTBYIOLLEN 3aniCh B
XypHarne cuctemsbl (cMm. n 5.4).

BHumaHue! 3Ha4yeHue |lypoe 00/mKHO 6bImb MeHbWe HauMeHbWwel ycmaeKu moKo-
ebix 3awum u J13LL.

BHumaHue! 3Ha4yeHue lypoe Oos/mkHO 6bimb ebiwe 0, uHavye Kaxkdoe aeapuliHoe
OMKJIl0YeHuUe ebiknoYamesisi 6ydem npueodumb K ¢hopMupoOeaHUKr HeucrnpasHocmu
«Omka3 ebIKsIro4yamerns».
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YnpaBneHue ot
01.016 Knoua
J11...118 T
Koy paspelleHo :
BIIC1.. BKITIOUUTD
BIC8 KOHTpOJSIb | OR
(Tonbko Ans | KOHTpOI‘Ib KOMaHOb!
MP700) | «BKITIOYUTbY B
: I JI0rMKe aBToMaTuhK
01..016 !
11..18 |
KItoY paspelueHQ : OR
BIIC1.. OTKITHOUUTD
BIICS KOHTpPOJ1b
(Tonbko aAna .
P00y KOMaHpa:
BKIOYNTD
YnpasneHue
01..n16 BHelLHee
1.8 T
BHellHee paspeLueHo :
BIIC1.. BKITIOUUTD
BICS KOHTpOMb _| |
(Tonbko Ans |
MP700) |
: OR
n1..016 : I
1.8 | KoMaHpa:
BHeLUHee paspelueHo ! OTKMOUNTL
BIC1... OTKMIOUUTb '
BIIC8 KOHTPOJ1b
(Tonbko ans 1
MP700)
Ynpasnexue ot L__|OR KoHTponb komaHgp!
KHOMOK «OTKIIOUYUTL» B
T
JI0rMKe aBToMaTuK
3anpeLeHo |
|
|
3anpeLyeHo ~—
Ynpasnenue ot
cary
T
BKJTOUYNTb, pa3peLueHo |
no nHTepdeiicy ceasmn
Pepecy 3anpeLyeHo |
E—
OTKNKO4YUTDb, pa3peLueHo |
no nHTepdency cBA3n !
3anpeLeHo

PucyHok 5.1a — Jloruka Bbigadm komaHg ynpasnexus go sepcum MO 2.03
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KOHTpOﬂb KOMaH bl
«BKIMKOYUTb» B

T
KHOMKa: BKIIIOYUTb paspellerq |

| KHOMKa: OTKNK4YUTb

BKJTIOUUTD,
no uHTepdency cesau

OTKIIOUUTb,
no nHTepdency ceA3n

5.1 KoHTponb nosnoxeHus BbIKNoYaTens

JIOrMKe aBTOMaTUK

KoOMaHAaa:
BKITHOYNTb

3anpetieHo

|
|
paspeLlieHo :

3anpeteHo

YnpaBneHve ot
caTy

T
paspeLieHo |

3anpeueHo |
|

pa3peLueHQ :

3anpeLieHo

YnpaeneHue ot
A1.[16 KIto4a
J11...18 T
Koy paspelleHo :
BNC1.. BKITIOYUTD
BJ1C8 KOHTpOnb | OR
(Tonbko Ansa |
MP700) :
| _—
01..a16 |
J11...18 :
KIToY paspelueHo !
BIICT... OTKITIOYUTD ' OR
Bncs KOHTpOJ1b
(Tonbko Ans &
MP700)
Ynpasnenue
1. a16
J11...18 BHeUIJHee
|
BHeLLHee pa3peLueHQ
BMC1... BKITIOYUTD I
BJ1C8 KOHTpOmnb | ( T
(Tonbko Ans ]
MP700) !
! ] OR
01..a16 |
J11...18 :
BHELLHee paspelueHo !
BNC1.. OTKITIOYNUTD '
BNnCs KOHTpOJb
(Tonbko Ans
MP700)
Ynpaenexue ot OR
KHOMOK A

KOMaHAaa:
OTKJTIO4YUTDb

KOHTpOﬂb KOMaHbl
«OTKJTOYNTb» B
JIOrMKe aBTOMaTUKI

PucyHok 5.16 — Jloruka Bblgaum komaHg ynpasnenus ¢ sepcum 10 2.03

CurHanbl ¢ GNOK-KOHTAKTOB BbIKMOYaTENS («COCT. BKIMHOYEHO» M «COCT. OTKMHOYEHO»)
pacrno3HalTCsa COrfacHoO anropuTMy, NOKasaHHOMY Ha pucyHke 5.2. Ecnu GroK-KOHTaKT «BKItO-
YEHO» Pa3OMKHYT, a BNOK-KOHTAKT «OTKMOYEHO» 3aMKHYT, TO BblpabaTbiBaeTCsi CUrHam «nono-
XeHune: OTKNYEH». B cnyvae, koroa OGNOK-KOHTAKT «BKIIHOMEHO» 3aMKHYT, @ «OTKITHOYEHO» -
Pa3oOMKHYT, BblpabaTbiBaeTCa CUrHan «noroXeHue: BkNoYEH». Ecnu oba curHana mmerot ogu-
HaKoBOe 3HadeHue Gornblle BpeMeHn Tumn, TO BbipabaTbiBaeTCa CUrHan «HeMcnpaBHOCTb Bbl-

Krn4yartena».

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

18

www.bemn.by
upr@bemn.by


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

01..016
m..ns

COCT.

EH%; BKITHOYEHO
(Tonbko ana & noJyioXXeHune:

MP700) \ BKJTHOYEH

& Tumn
HENCMNpPaBHOCTb
B ATS - HES]

n..ns *

COCT. [ nonoxenme:
BNC1.. [otknioueno — | OTKIOYEH
BI1C8

(Tonbko ans
MP700)

PucyHok 5.2 — Jlorvka onpeaeneHusi NonoXXeHust BelKMnoyaTens

5.2 OnpepeneHne MOMeHTa BKIKOYEHUA/OTKITIOYEHUA BbIKoYaTens

OnpepeneHve MOMEHTa BKIHOYEHUS/OTKIIOYEHNST BbIKMOYaTeNa (CUrHanbl «BbIKOYa-
Tenb BKOYEHY, «BbIKMOYaTENb OTKIMIOYEHY ) OCYLLIECTBIISIETCHA MO N3MEHEHUIO NOSTOXEHNSA BI10K-
KOHTaKTOB COrfacHO anropuTMmy, nokasaHHOMYy Ha pucyHke 5.3. 1o BKNIOYEHUIO BbIKIOYaTeENs
OCYLLECTBNAETCS YCKOpeHMe TOKOBbIX 3awmT 1 6nokuposka AllB.

B cxemy AlNB
NONOXeHne: T puc. 6.18
| e s )
OTKIIOYEH BblKNto4aTenb
BKITO4EH Ycko,

peHue
R
I_ BBeEeHO :
| MONOXEHWE! ) N Sl T curHan:
BKITHOYEH BblBEAEHO yckopeHue

Tan.yck.

T &
s HESS
R
BLIKMIOYaTenb
) OTKIIOYEH

PlllcyHOK 5.3 — Jloruka onpepeneHnd BKINKOYEHNA/OTKITIOUYEHNS BbIKITOYaTENS

5.3 Boigaya KomaHa ynpaBrieHUA BbIKo4yaTenem

CurHan OTKMYNTb BbIKMOYaTeNb BblAAETCS HEMOCPEACTBEHHO NPW NOABNEHUN KOMaHab!
Ha OTKMNYeHne Ha BpeMs Tumn (pucyHok 5.4). CurHan BKMHOYUTL BbIKMOYaTeNb CO30aéTCH Ha
BpeMs TuMn nocne Bbldayn KOMaHAbl Ha BKIIOYEHME MPU BbINOMIHEHMM Criedylowmnx yCnoBum
(pucyHok 5.4):

- COCTOSIHUE BbIKMNoYaTenst — OTKMIOYEH;

- HET KOMaHAbl OTKMYNUTL BbIKMNOYaTENb;

- OTCYTCTBYIOT BGIOKMPOBKA BKITHOYEHUS BLIKIOYATENS U CUrHanbl O HEUCNPaBHOCTSX Bbl-
KnovaTens.

CuvrHanbl BKIHOYUTL/OTKIIOYUTL BbIKNIOYaTENA ynpaBnsaoT paboTon ECTKO Ha3HaYeHHbIX
pene, a Takke MOryT ObITb 3aBefeHbl Ha Nobble NporpaMmMmmnpyemMble pene.
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n1.016
m..ns

BNC1 ..
BNC8
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PVIOyHOK 5.4 — Jlornka Bblga4u CUrHanoB Ha BKNKOYEHME/OTKMIOYEHWE BbikoYaTens

5.4 ABapunHoe OTKIIIOYEHUEe BbIKIlOYaTens

CuvrHan aBapunHoe oTKIoYeHne hopmMmpyeTcs npu cpabaTbiBaHUN 3alLMT BBEAEHHbIX B
pexxnume «OTKITIOYEHUMEY» unn « OCUUITNIONPA®». MNpu nosiBneHun curHana «aBapuimiHoe oT-

KINno4yeHune»:

1.
2.

3.

OTKJIIOYEHUE
(aBapuiitoe)

TTOJIOJKCHHE:
BKIIIOUEH

Bbigaétca komaHga «OTKNoYMTbY (PUCYHOK 5.5).
Mpy Hannuuu Toka Bbllwe yCcTaBku lypos B Te4eHne BpeMeHn Typos BblpabaTbiBa-
€TCH CUrHan «OoTKa3 BblknovaTens» u npu paspewéHHom YPOB no cpaboTaBLuen CTyneHu Bbl-
pabaTbiBaeTcs curHan «YPOB».
Mpwu paspelwwéHHom AlB no cpaboTtaBLuen cTyneHn no pakTy OTKIOYEHUSA BbIKIHO-

yaTensa gopmupyetcsa curHan «nyck AlB». B cnyyae noaBneHusa curHana «oTkKa3 BblkrodaTe-
na» npouncxoaut 3anpet AllB.

KOMaH 1a:
OTKJIIOYHTE

YcraBka
CTYIICHH
samuTel. AIIB

(B

BBE/ICHO :
BBIBEICHO —| &

1>lypoB

CHUTHAJI. OTKa3
BBIKJTIOYATECIIA

VYcraBka cTyneHu
samutel. YPOB

BBCJICHO :

TOJIOXKCHHU !
OTKJIFOYCH

OR

—

TypoB

BBIBCJICHO

T
CHTHAJ
pabora YPOB

CHTHAIL IyCK
AlIIB

PucyHok 5.5 — Jloruka pa6otsl MP700 n MP730 npyn aBapMinHOM OTKIHOYEHUN
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6 ONMUCAHUE ®YHKLUN 3ALLNT U ABTOMATUKN

YCTPONCTBO UMeEET ABe UAEHTUYHbIE FPYNMbl YCTABOK: OCHOBHYIO U pe3epBHYo (4n4
YHKLUNIA 3aLUT TOKOBbIX, HANPSXKEHUS U YacToTbl). [lencTeytowasa rpynna 3agaércs B ycTaBkax
KOH(purypaumu. lNepekniodeHne mexay rpynnaMmm MOXeT OCYLLECTBIISATLCS MO BHELIHEMY CUrHa-
ny, a Takxke Mo KaHany cBa3u.

6.1 OnpepeneHue HanpaBreHUs

YUET KOH(pUrypaumm cetn ansa HanpasfeHHbIX 3almT NpoM3BOaUTCA NYTEM 3aaHna yrna
MaKCMMarnbHOW YyBCTBUTENBHOCTU (CM. PUCYHKM 6.1, 6.6, 6.8), oTOEnbHO ANS 3aluunT:

- 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 NO HYNEeBOMY 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 [ QMcKpeTHOCTb YCTaBOK MO Yrny MakCUMarbHOW YyBCTBUTENbHOCTH: 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 HanpshXXeHun Huxe 5 B.

llpu cHUXXeHuU nonsIPU3YOWEe20 HanpsiXeHuUs1 HUXe 5 B cmyneHu HanpaesieHHbIX
3awum e meyeHue mpéx ceKyHO pabomarom no namsimul.

6.2 TokoBble 3aLnThbI

6.2.1 HanpaBneHHas 3awmTa OT NOBbLILWIEHUA TOKa

3awmTa OT NOoBbIWEHNSA TOKa MOXET uMeTb 4 ctyneHun (1>, 1>>, I>>>, |>>>>) ¢ He3aBucK-
MOW UIN 3aBUCMMOWN BPEMSTOKOBOW XapaKTEPUCTMKOW. YCNoBMeM cpabaTbiBaHUSA 3alUMTbl MO-
XeT 3afaBaTbCs PEXUM NPEBbILLEHNSA YCTaBKM MO TOKY OQHOMW U BCeX Tpex das.

Kaxxgasa ctyneHb MoxeT BbiTb CKOH(OUIypupoBaHa Kak HanpaBfieHHas Unu HeHanpaBreH-
Has, B Crny4ae HanpaBfieHHOro pexuma 3a4aéTcs HanpasneHne cpabaTbiBaHMSA «OT LUMH» UMn
«K LUMHaM.

OnpegeneHve HanpaBneHnss MOLWHOCTK Npon3soauTcsa no 90°-rpagycHon cxeme, T.e. Ans
NOCTPOEHUS U3MEPUTESNIBHOIO OpraHa CTyneHW UCNOoNb3YTCA Creaylume coveTaHuss TOKOB U
HanpskeHun: la n Ubc, Ib n Uca, Ic n Uab. 3oHa cpabaTbiBaHWA 3almThl NOKa3aHa Ha pUCyHKe
6.1. Npu HeaocToBepHOM onpeaeneHMn HanpasneHus (n. 6.1) ctyneHb moxeT pabotaTb
KaK HeHanpaBfieHHasa unm 6N1o0KMpoBaTbLCA, YTO BbiOMpaeTcsl B HACTPOMKax.

Kaxxgasa cTyneHb MOXeET UMeTb (PYHKLUIO Mycka MO MUHMMAarbHOMY HanpsbkeHuto. B kave-
CTBE MyCKalOLLEro HanpsKeHust UCnosib3yeTcsa NMHenHoe HanpsbkeHue: gns la - Uab, ana 1b —
Ubc, ana Ic — Uca. lNpu HepgocToBepHOM onpeaeneHun HanpsbkeHust (cm. pasgen 4) cTy-
neHb Gr10KupyeTCcA.

3awmTta moxeT pabotatb B pexumax «OgHa ¢asa» n «Bce dasbi». B pexume «OaHa
haza» ansa cpabaTtbiBaHWsi CTYyNeHn Heobxoanmo npeebiweHuUe moka xomsi 6l 8 0OHOU ha-
3e, Npu BBEOEHHOM MyCKe MO HaMpsKEHWIO - 8bIMOJIHEHUE ycsioeusi rnycka no amou ¢ase,
npy BBEAEHHOM HanpaBfeHHOM peXume — ebIMoJIHeHUe ycrioeusi HanpaesieHHocmu o
amou ¢pase. B pexume «Bce dasbl» anga cpabatbiBaHUSA CTyneHn Heobxoanmo npeebiweHue
moka 80 ecex mpéx ¢hasax, nNpu BBEAEHHOM MycKe No HaNPsHKEHUIO — 8bIMOJIHEeHUS ycrioeulu
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nycka no ecemM mpém ¢hasam, npu BBEJEHHOM HarnpaBfeHHOM peXUMe — 8bIrNosIHeHUe Y CJ1o-
euu HanpaeJsieHHocmu rno eceM mpém ¢pasam.

Kaxxgas cTtyneHb nmeeT BO3MOXHOCTb OMOKMPOBKM OT BHELLUHEro OUCKPETHOro curHana
(Nyck OT MHBEpCHOro curHana). Hannume wvnn oTtcytcTBuMe ONOKMPOBKU 3afaeTcsi B yCTaBKax
KOHoUrypaumm.

Ona ctyneHewn >, I>> yctpouctBa MP730 u ctyneHen [>, 1>>, |>>>) [>>>> ycTpon-
ctBa MP700 npegycMoTpeHa BO3MOXHOCTb YCKOpeHUs. [epekrodeHne B YCKOPEHHbIN peXxnm
NPOMCXOAMT MO BKIKOYEHUIO BbiKtoyaTensa. B yckopeHHOM pexume cpabaTbiBaHMe CTyneHu
6e3ycnosHo nponcxoauTt no yctaBke «YCKOPEHWE» (yctaBka Tyck., pucyHok 6.4a).

CtyneHum I>>>, [>>>> yetponctBa MP730 moryT paboTtaTb B OAHOM U3 ABYX PEXMMOB:
«MYCK» (3awuTa paboTaeT TONbKO B pexume nycka gsuratens, cm. n. 6.6.3) n «PABOTA»
(3awmTa paboTaeT BO BCEX pEXMMAX KpOME NMYCKOBOro, CM. n. 6.6.3). Ha aTnx CTyneHsix MOXHO
peann3oBaTb 3alUMTbl OT 3aTAHYTOro nycka n 6NoKMpPoBKK poTopa.

_——130HAQ
 HeWIBpCTBnNTEe/IbHOCTU

-

K WHHAGM

PucyHok 6.1 — 3oHa cpabaTbiBaHUA HanpaBneHHOW 3aLmThbl

KonuyecTtBo cTyneHen HanpaBneHHOW 3alinTbl OT MOBbILEHWS TOKa 3a4aeTcs B yCTaBKax
KOH(purypaummn. OcobeHHOCTN pacyeTa yrna MakCuManbHOW YyBCTBUTENbHOCTU NpuBeLeHbl B
pekomMeHaauusax no pacyeTty yctaBok (n. 11.1.4).

Pexumbl paboTbl 3amnThI:

«BbIBEAEHA» - 3awuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awmTa BBegeHa B paboTy C KOHTPOMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNIOYEHNS BbIKNOYATENS M AEACTBUS HA CUrHaNM3aLumio He NPOUCXOANT.

«CUTHAJTTMSALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy curHanusaumm u
3anucblo B XXypHan aBapun,

«OTKITKOYEHUWEY» - T0 e, uto u npu pexmnme «CUTHAITN3ALUNA», nnoc gencreme Ha
OTKITOYEHMeE BbIKMoYaTens;

«OCUMNIOINPA®» (gns MP730) - To xe, 4yto n npu pexumme «OTKITKOYEHWEY, nntoc
KOMaH4a 3anucu ocuunmnorpaMmmbl.

Hanuune dyHkumn «OCUUITTIOMPA®y (ons MP700), «AlNB», «YPOB», «YCKOPEHUE»,
«ABP» no kaxgow cTyneHu 3agaéTcs B yCTaBKax KOHUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHo AllB u ABP.

MpumeyaHue 1. Npu ncnonb3oBaHMM CTYNEHU 3aWMUTbl C NYCKOM MO HanpsiKeHUro
cnepyeT yuuTbiBaTb TO, YTO NMPU CHUXKEHUM HanpsiKeHUs nycka Huxe 5 B cTtyneHb 3awum-
Tbl ONOKMpyeTcs, T.e. BONM3M MecTa YCTaHOBKM 3alimTa uMeeT «MEPTBYHO» 30HY. JTYy 30-
HY peKoMeHAyeTCA 3awmuaTb TOKOBOM OTCEYKOMN 6€e3 nycKa No HanpsKeHUHo.
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MpumeyvaHue 2. Ina npaBUNbLHOro onpeaeneHuUsa HanpasrieHUst Heobxoammo 3aga-
BaTb YCTaBKy no BpemeHu He meHee 10 mc.

Bce cTyneHn ¢ He3aBUCUMOW BPEMSITOKOBOM XapaKTePUCTMKOM (DYHKLMOHANbHO MAEH-
TUYHbI U UMEIOT XapaKTePUCTUKM, yKa3aHHble B Tabnuue 6.2.

Tabnuuya 6.2
HanmeHoBaHue napameTpa 3Ha4yeHue
1 |dnanasoH yCTaBOK MO TOKY: 0—40IH
2 |dnana3oH ycTaBOK MO HaNpsXeHWo: 0-256 B
3 | [AnanasoH yCTaBOK MO BPEMEHMU: 0-3000 c*
4 | [IMCKpeTHOCTb YCTaBOK:
no TOKY 0,01IH
Nno Hanps>XeHWo 0,01B
no BpeMeHu 0,01 ¢ (0,1 c)**
5 | OcHoBHas norpeLlHoCcTb cpabaTbiBaHUSA MO TOKY:
B AnanasoHe 0,2 — 2 IH, npuBegeHHas K 2IH +1,5 %
B aManasoHe 2,1 — 40 IH oTHocuTenbHas 2,5 %
6 |OTHOCKTENbHAast MOrpeLLHOCTb cpabaTbhiBaHUS NO HANPSKEHMIO: +2 %
7 | OcHoBHas norpelHocTb cpabaTbiBaHNA MO BPEMEHMU: +10 mc

*MpumeyaHue — 3gecb U aanee no TeKCTy, KpoOMe cneuunanbHO OrOBOPEHHbIX Chy-
YyaeB, AMana3oH YCTaBOK NO BpeMeHU faetcs 6e3 yyeta cO6CTBEHHOro BpeMeHu paboTbl
nameputenbHoro opraHa (30 - 50 mc). Bbiaep)xka BpeMeHu 3aliuT onpeaensaeTca Kak
CyMMa napamMeTpoB «ycTaBKa NO BpeMeHU» U «CoO6CTBEHHOE BpeMsi paboTbl usmepm-
TerbHOro opraHay.

**NMpuMeyaHue — 3aecb M aanee No TeKCTY AUCKPETHOCTb YCTaBOK NO BpPeMeHMU
B Agnana3oHe go 300c — 0,01c, Bbiwe 300c — 0,1c.

Mpwn BbIGOPE 3aLLNTLI C 3aBUCMMON OT TOKA YCTaBKOW NO BPEMEHMU, BpeMs cpabaTbiBaHUSA
tce, MC, onpegenseTca opmyrnom
tep = k. 10, *** (6.1)
cP T Bt )
2BX 06
ICP
roe k — koadpuumeHT, xapakTepusyowmin Bu 3aBUCMMON XapaKTEPUCTUKM;
| 5 - BXOOHOW dpa3HbIN TOK YCTPONCTBA;
lcp - BENINMYMHA TOKa YCTaBKM 3aBMCMMOWM OT TOKa CTYNEeHN MakcMaribHOW TOKOBOW 3aLLMUTbI
(MT3).

*** MpumeyaHne — ®opmyna (6.1) gencTBUTENbHA TONBLKO NpU IBx > Icp.
Ivnana3oH yctaBok koaddmumneHTa k ot 0 go 4000, AUCKpEeTHOCTb YCTaHOBKM 1.

Ha pucyHke 6.2 npeacTtaBneHbl rpadoukn 3aBUCUMbIX XapakTepPUCTUK C pasnnyHbIMN 3Ha-
YyeHuaMn koadpdpuumeHTta k . [1ns seibopa yctasku koadpdpumumneHTa k pekomengyertcs:

1) ecnu 3awmTa yctaHaBnMBaeTCa BMECTO pene unm nnaBkon BCTaBKU C U3BECTHOW Xa-
PaKTEPUCTMKON, TO 3Ha4YeHne k mMoxeT OblTb onpeaeneHo nyTemM COBMELLEHUS AaHHOW Xapak-
TEePUCTUKU C NpeacTaBreHHbIMU Ha rpadvike;

2) ecnu 3awmTa ycTaHaBnMBaeTCs Ha nocnegoBatenbHbIX ydactkax J19IM (pucyHok 6.3),
TO BbIOOP XapakKTEPUCTMKN OCYLLECTBNAETCA MO NPUHLMMY CENEKTUBHON paboTbl 3alUUT CMEX-
HbIX Y4aCTKOB C y4ETOM HarnpasreHus.
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PucyHok 6.2 — N'padomkn 3aBUCMMON XapaKTEPUCTUKN
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PucyHok 6.3 — K BbIOOpYy 3aBUCMMOW XapaKTEPUCTUKM CMEXHbBIX Y4aCTKOB

3aBvcumaga xapaktepuctuka sawmtel MP1 BbibupaeTcs Takum obpasom, 4ToObl BpeMsi
ee cpabaTbiBaHus ObINO Ha CTyNeHb CENeKTUBHOCTM Bornblue BpemMeHn cpabaTbiBaHWsS 3allnThbl
MP3. Taknm obpasom, COrnacHoO PUCYHKY 6.3 CTyneHb 3aBMCUMOW XapaKTepUCTUKa 3aluUThbl
yvyactka MP1 pormkHa pacnonaratbCsl Bbille CTYMeHW 3aBUCUMOMW XapakKTepUCTUKU 3allnTbl
yyactka MP3.

dyHKUMOHaNbHAsA cxema CTyneHw HanpasneHHon MT3 npuBeaeHa Ha pucyHkax 6.4a
(ansa crynenen >, I>> MP730 u ctyneHen 1>, I>>, 1>>> [>>>> MP700), 6.46 (ons ctyneHen
[>>> 1>>>> MP730), 6.5. Jlornka paboTbl HanpasneHHon MT3, npomnnocTpupoBaHHas Ha pu-
CyHKax 6.4a, 6.40, 6.5. peanusoBaHa nNporpamMmmMHo.
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PucyHok 6.4a — Jlornyeckasa cxema HanpasfeHHOW 3alUnTbl OT NOBbIWEHUS ToKa (4ns CTyneHen
[>, 1>> MP730 n ctyneHen 1>, 1>>, 1>>> 1>>>> MP700)
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PucyHok 6.46 — Jlornyeckas cxema ctyneHen [>>>, [>>>> MP730
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PucyHok 6.5 — Jlornyeckas cxema HanpaBfieHHOM 3alUnTbl OT NOBbIEHUS ToKa (6510KK)
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6.2.2 HanpaBneHHas 3awuTa OT NOBbLILWEHUA TOKa HyNneBOMU nocneno-
BaTesIbHOCTHU

3awmta MoXeT umMeTb YyeTblpe cTyneHn, ase (10>, 10>>) - ncnonb3yowme pacyETHbIN TOK
HyneBown nocnegosartensHocTn, ase (In>, IN>>) - n3MepeHHbI TOK MO HyfNeBoOMYy (YETBEPTOMY)
kaHany Toka. Kaxgas u3 ctyneHen moxeT cpabaTbiBaTb NO NPEBbLILLEHNIO YCTaBKM TOKOM Hyne-
BOW nocrnenoBaTefibHOCTU UKW aKTUBHOW MOLLHOCTBIO HYNEBOW NOCneaoBaTeflbHOCTH.

Kaxxgas ctyneHb MoxeT ObiTb CKOHUIrypMpoBaHa Kak HanpasfeHHas UM HeHanpaeneH-
Has, B Crlydae HanpaBfieHHOro pexuma 3afaéTcda HanpasfieHue cpabaTbiBaHUS «OT LUMH» UK
«K WKnHam». 30Ha cpabaTbiBaHMA HanpaBfeHHOMW 3aluTbl NOKa3aHa Ha pucyHke 6.6. Mpwu He-
OOCTOBEpPHOM onpeaeneHun HanpaBneHus (n. 6.1) ctyneHb MoXeT paboTaTb Kak HeHa-
npaBfieHHas unu 6110KMPOBaTbCA, YTO BbibMpaeTcs B HacTponkax.

K WHHAGM

&z

OoT uWWNH

PucyHok 6.6 — 3oHa cpabaTbiBaHNA HanpaBnNeHHOW 3aLMThl OT MOBbLILLEHNSA TOKa
HyIeBOW NnocreaoBaTeribHOCTU

Kaxxgas ctyneHb MOXeT MMeTb OYHKUMIO NyCKa MO MakCUMaribHOMY HanpshKeHWUo Hyre-
BOW nocrnegoBaTenbHocTU. Mpu HeQOCTOBEpPHOM onpeaenieHnn HanpsbkeHust (cMm. pasgen
4) ctyneHb 6nokupyeTcs.

CTyneHn 3awwmTbl UMEKT HE3AaBUCUMYKD BPEMSATOKOBYH) XapaKTEPUCTUKY, BO3MOXHOCTb
GrOKMPOBKM OT BHELLIHErO AUCKPETHOro curHasna (Myck oT MHBEPCHOro curHana).

Ona kaxgon CTyneHu npeaycMoTpeHa BO3MOXHOCTb yckopeHusi. [lepeknioyeHne B
YCKOPEHHbBIN PEXMM NPOUCXOAMUT MO BKIKOYEHMIO BbiKNtoYaTens. B yckopeHHoM pexnme cpaba-
TbiBaHWe cTyneHn 6e3ycrnosHo npoucxoant no ycraske «YCKOPEHUE» (yctaBka Tyck, pucy-
HOK 6.7).

KonuyecTtBo cTyneHen HanpaBneHHOM 3alMThbl OT MOBbILLEHUS TOKa HyNeBOW nocrneaoBa-
TEeNbHOCTM 3afaeTcs B ycTaBKkax KOHurypaumn.

Pexumbl paboTbl 3aLmTbI:

«BbIBEAEHA» - 3awuTa BbiBEAEHA M3 paboThl;

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

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

«OTKJTKOYEHUEY - 10 xe, uTto u npu pexnme «CUTHATTMUSAUWAY, nntoc gencteme Ha
OTKNIOYEHME BbIKNOYaTENS;

MP700, MP730 pegakunsa 7.1 28 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

«OCUMNIOINPA®» (gns MP730) - To xe, uyto n npu pexumme «OTKITKOYEHUEY, nntoc
KOMaHAa 3anMcu ocLMnnorpamMmmbl.

Hannuune dyHkumn «OCUUNTIOTPA®» (ans MP700), «AlNB», «YPOB», «YCKOPEHWE,
«ABP» no kaxgow cTyneHu 3agaéTtcs B yCcTaBKkax KoHUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHO AllB u ABP.

MpumeyaHume. [N npaBUNbHOro onpeaerneHUs HanpaBneHUA Heobxoaumo 3apa-
BaTb YCTaBKy No BpeMeHu He meHee 10 mc.

Bce cTyneHn dyHKUMOHANBbHO MOEHTUYHBbI U UMEIKOT XapaKTEPUCTUKN, yKasdaHHble B Tab-
nvue 6.3.

Tabnuuya 6.3
HanmeHoBaHue napameTpa 3Ha4yeHue
1 |[dvana3soH ycTaBOK MO pacYETHOMY TOKY lo: 0 —40IH
[nanasoH yCcTaBOK MO N3MepeHHOMY TOKY In: 0—-5IH
2 | [dnanasoH ycTaBoOK OS5 paCHETHON aKTUBHOW MOLLHOCTU 0,1 — 40PH;
HyneBou nocnenoBaTenbHOCTU: PH = Up’lH
[nanasoH ycTaBoK 45151 USBMEPEHHON aKTUBHOW MOLLHOCTU 0,1-5PH
HyreBoOW nocriefoBaTesibHOCTH:
3 |[AnanasoH ycTaBOK MO HaNpSXKeHUIO: 0-256B
4 | [nanasoH yCcTaBoOK NO BPEMEHN: 0-3000c
5 | ANCKPEeTHOCTb YyCTaBOK:
Nno TOKY 0,01+
Mo MOLLHOCTH 0,01PH
No HaNpPs>KeHWo 0,01B
no BpeMeHu 0,01 c(0,1¢)
6 | OTHocMTENbHAsA NOrpeLLUHOCTb cpabaTbiBaHuUS:

- MO N3MepPEeHHOMY TOKY In; 12,0 %;

- N0 pacyéTHOMY TOKy lo (B AMana3oHe cBblilwe 21H) +2.5 %:
lMpuBedeHHas K 2IH norpeLHoCTb cpabaTbiBaHUS NO PacyEeT- +1,5 %
Homy TOKy lo (B gnanasoHe ot 0,1 go 2,0lH)

7 | OcHOBHas norpeLwHocTb cpabaTbiBaHUS NO MOLLHOCTH: +3 %

8 | OTHocuTenbHasa NOrpeLHOCTb cpabaTbiBaHMs NO Hanpshxe- +2 %
HMIO:

9 | OcHoBHas NOrpeLHOCTb cpabaTbiBaHUS NO BPEMEHN: +10 mc

dDyHKUMOHaNbHaa cxema CTyneHu HanpaBfeHHOW 3alMTbl OT MOBbILEHUS TOKa HyNEeBOM
nocrnegoBaTenbHOCTU MpuBedeHa Ha pucyHke 6.7a. Bnok, nokasaHHbIM Ha puUCyHKax 6.7a u

6.76, peanu3oBaH NporpamMmmMHo.
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PucyHok 6.7a — bnok HanpaBneHHOW 3aLMThbl OT MOBLILEHUSA TOKa HyfeBOW
nocnegoBaTenbHOCTH
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briok norukn cpabatbiBaHus 2 (06wmin ons Bcex
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curHanm: >
PucyHok 6.76 — bnok-cxema norvku cpabaTtbiBaHUSA TOKOBbIX 3aLLMT HYNIEBON
nocneaoBaTenbHOCTH
6.2.3 HanpaBneHHas 3awuTa OT NOBbLILWEHUA TOKa obpaTHOM nocneno-
BaTeJIbHOCTHU

[lByxcTyneH4yaTasi TOKOBasi 3almMTa obpaTHoi nocnegosartenbHoctu (12>, 12>>) paboTtaeT
MO pacyeTHbIM 3Ha4YeHUsIM TOKOB oBpaTHOWN nocnenoBaTenbHOCTM 12 MM aKTUBHOM MOLLHOCTM

obpaTtHon nocnegoBaTenbHocTH P2.

Kaxxgasa ctyneHb MoxeT ObiTb CKOHOMIypupoOBaHa Kak HanpasfieHHasi UM HeEHanpasBleH-
Has, B Crlydae HanpaBfieHHOro pexuma 3afa€Tcda HanpasfieHue cpabaTbiBaHUS «OT LUMH» UMK
«K WnHam». 3oHa cpabaTtbiBaHMs HaNpaBNeHHON 3alMThl NOKa3aHa Ha pucyHke 6.8. Mpwu Hepo-
CTOBEpPHOM onpeaerieHMn HanpaBrneHus (n. 6.1) ctyneHb MoXeT paboTaTb Kak HeHanpaB-
NeHHasa Unu 6NoKMpPoBaTbLCS, YTO BbIOMPAETCA B HACTPOMKaX.

K WHMHAM

——}'SOH
~-HeUWYBCTBMNTE/IbHOCTU

—
o
°

PucyHok 6.8 — 3oHa cpabaTbiBaHWs HanpaBrneHHOW 3awuTbl 12

Kaxxgas cTyneHb MOXET MMeTb (PYHKLMIO NyCcKka MO MakCMMarnbHOMY HanpsikeHuio obpat-
How nocneposatensHocTu. NMpu HegocTOBEpPHOM onpeaerieHUM HanpskeHua (cMm. pasgen 4)

CTyneHb bnokupyetcs.
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CTyneHu 3alimTbl MMEKT HE3aBUCUMYKD BPEMSTOKOBYIO XapakTepUCTUKY, BO3MOXHOCTb
GrOKMPOBKM OT BHELLIHErO AUCKPETHOrO curHana (myck oT MHBEPCHOro curHana).

Onsa kaxgon cTyneHu npegycMoTpeHa BO3MOXHOCTb YycKopeHusd. [lepeknioyeHve B
YCKOPEHHbIN PEXMM NPOUCXOAMUT MO BKIKOYEHMIO BbiKNtoYaTens. B yckopeHHoM pexnme cpaba-
TbiBaHMEe CcTyneHn 6e3ycnoBHo npoucxogut no yctaBke «YCKOPEHWME» (yctaBka Tyck, pucy-
HOK 6.9).

KonnyecTtBo CTyneHen HanpaBfeHHOW 3almThl OT MOBbIWEHMS TOoka obpaTHON nocneno-
BaTeNbHOCTM 3aaeTcs B yCTaBKax KOHQUrypauuu.

Pexumbl paboTbl 3aLmThI:

«BbIBEAEHA» - sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBaAHMEM YCTaBKU MO BPEMEHM.
OTKIoYEHNS BbIKNOYaTENs U AEACTBUS Ha CUrHanM3aumio He NPoUCXoauT.

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

«OTKITKOYEHUE» - T0 e, yto u npu pexnme «CUMHAITN3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNoYaTens;

«OCUMNINOINPA®» (gnsa MP730) - To xe, 4to 1 npu pexume «OTKITKOYMEHWUE», nntoc
KOMaHa 3anvMcu ocumnnorpaMmmbl.

Hannuune dyHkumn «OCUUITTIONPA®» (ans MP700), «AlNB», «YPOB», «YCKOPEHWE,
«ABP» no kaxxgon ctyneHn 3agaeTca B ycTaBKax KOHuUrypaumu.

BHumaHue! He pekomeHdyemcsi eeaodumb oOHoepemeHHo AlIB u ABP.

MpumeyaHue. [INA npaBuUNbHOro onpeaerieHUs HanpaBneHUs Heobxoaumo 3apa-
BaTb yCTaBKy NO BpeMeHU He meHee 10 mc.

O6e cTyneHn (pyHKUMOHANbHO UAEHTUYHBI U UMEIKOT XapaKTepPUCTUKKM, YKa3aHHble B Tab-
nuue 6.4.

Tabnuuya 6.4
HauvmeHoBaHuMe napameTpa 3HavyeHue
1 | Anana3oH ycTaBOK NO TOKY OS5 BCEX CTYMNEHEN: 0—-40 IH
2 |[dnanasoH ycTaBoK Mo HanpshkeHuto U2 ona Bcex CTyneHen: 0-256 B
3 |[Onana3oH ycTaBOK MO aKTUBHOM MOLLHOCTU OJ151 BCEX CTYMNEHeN: 0,1-40 PH
4 | [lnanasoH yCTaBOK MO BPEMEHMU: 0-3000 ¢
5 |[OnCKpPEeTHOCTb YCTaBOK:
Nno TOKY 0,011H
No HaNPs>KeHULo 0,01B
MO MOLLHOCTHU 0,01 PH
no BpeMeHU 0,01 c (0,1 c)
6 | OcHoBHas NnorpeLlHoOCcTbL cpabaTbiBaHNSA MO TOKY:
B aman. 0,2 — 2 IH, npuBeaeHHas K 2IH +1,5 %
B anan. 2,1 — 40 |[H oTHOCKUTENbHas +2.5%
7 | OTHOCMTENbHAsA NOrpeLlHOCTb cpabaTbiBaHUA MO HANPSKEHWNIO: +2 %
8 | OcHoBHas norpelHoCcTb cpabaTbiBaHNUS MO MOLLHOCTU:
B aman. 0,2 — 2 PH, npuBeaeHHas K 2PH +3 %
B anan. 2,1 — 40 PH oTHOCUTENbHadA +5 %
9 | OcHoBHas NOrpeLHoCcTb cpabaTbiBaHMA MO BPEMEHMU: +10 mc

®yHKLUMOHaNbHas cxemMa CTyneHu HanpaBieHHOW 3alnTbl OT MOBbLILLEHUS Toka obpaTHON
nocnenoBaTernibHOCTU NpUBEAEHa Ha pucyHke 6.9. Briok, nokasaHHbIA Ha pucyHke 6.9, peanunso-
BaH NpOrpamMMHo.
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PucyHok 6.9 — Bnok HanpaBneHHoOW 3aLLMTbl OT NOBbILWEHMS TOKa 06paTHOM nocrnenosa-
TEeNbHOCTU
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6.2.4 3awmTa OT NOBbILWEHUA CYMMapPHOro Toka BbICLUMX FAPMOHUK HYy-
neBoun nocnenoBaTenbHOCTU

3awuta nmeeT oaHy cTyneHb Ir >. 3awmTta cpabaTbiBaeT No U3MepeHHOMY CyMMapHOMY
TOKy 9-n 1 11-1 rapMOHUMK TOKa HyneBoOW rnocnegosaTensHoOCcTU (4-ro kaHana Toka). CTyneHb
3aWnTbl UMeeT HEe3aBUCUMYIO BPEMSATOKOBYHO XapaKTepUCTUKY, BO3MOXHOCTb OMOKMPOBKM OT
BHELUHEro ANCKPETHOro curHana (Nnyck oT MHBEPCHOro curHarna).

3awmra MoXeT nmeTb PYHKLMIO NycKa MO MakCUMaribHOMY HanpshKeHWo Hyrnesown Mo-
cneposartensHocTu. lpu HeaocToBEepHOM onpeaeneHUU HanpsbkeHUsa (cwm. pasgen 4) cty-
neHb GrnokupyeTcs.

[na cTtyneHn npegycMoTpeHa BO3MOXHOCTb YCKOpeHus. [lepeknioyeHne B YCKOPEHHbIN
PEeXUM MPOMCXOOUT MO BKINIOYEHUIO BbIKNoYaTend. B yckopeHHOM pexume cpabaTbiBaHue CTy-
neHun 6e3ycrnosHo npouncxoauT no yctaBske «YCKOPEHWME» (yctaska Tyck, pucyHok 6.10).

Pexumbl paboTbl 3aLmThI:

«BbIBEAEHAY» - 3awuTa BbiBEAEHA M3 paboThl;

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

«CUMTHAJTUSALNA» - kak npn «BBEOEHA», HO Cc 4encTBMEM B CXEMY CUrHanu3aumm m
3anuncbio B XypHan aBapui;

«OTKITKOYEHUWEY» - T0 e, uto u npu pexnme «CUTHAINTN3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNOYaTens;

«OCUNITTTIOIPA®» (gna MP730) - To xe, 4yto u npu pexume «OTKITFOYEHWE», nntoc
KOMaHAa 3anvMcu ocumnnorpaMmmbl.

Hannuune dyHkumn «OCUUITTIONPA®» (ana MP700), «AlB», «YPOB», «YCKOPEHWEY,
«ABP» no kaxgoun cTyneHu 3agaéTcs B yCTaBKax KOHUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHO AllB u ABP.

XapaKTepucTukM 3almThbl NoKasaHbl B Tabnuvue 6.5.

Tabnuuya 6.5
HanmeHoBaHue napameTtpa 3Ha4yeHue
1 |Anana3oH ycTaBOK No TOKY AS151 UIBMEPEHHOIO CyMMapHOro To- 0-51IH
Ka Ir:
2 |[dnana3soH ycTaBOK MO BpEMEHU 0-3000 c*
3 | [AwnanasoH ycTaBok rno HanpskeHuto UO: 0-256 B
4 | ONCKPEeTHOCTb YCTaBOK:
Nno TOKY 0,01 1H
no BpeMeHu 0,01 c(0,1c¢)
Nno Hanps>KeHWo 0,01B
5 |OTHOCKTENbHas NOrpeLLHoCTb cpabaTbiBaHMs Mo TOKY Ir: 2,5 %
6 |OcHoBHasi norpeLwHoCcTbL cpabaTbiBaHNA MO BPEMEHMU: +10 mc
7 | OTHOCMTENbHAsA NOrPeLIHOCTb cpabaTbiBaHMSA MO HAMPSXKEHUIO: | +2 %

dyHKUMOHaNbHaa cxema CTyneHW 3awuTbl OT MOBbIWEHUA CYMMapHOro ToKa BbICLUUX
rapMOHUK HYNEeBOW MoOcreaoBaTeNbHOCTM npuseneHa 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-
YEeHWI0 OTHOLLEeHUSA ToKa obpaTHoW nocriegoBaTesnibHOCTU 12 K TOKY NpAMON nocrnegoBaTeribHO-
ctn I1. 3awmra nmeeT He3aBUCUMYIO BPEMSATOKOBYIO XapaKTepUCTUKY, BO3MOXHOCTb BrOKMpPOB-
KM OT BHELUHEro ANCKPEeTHOro curHana (nyck oT UHBEPCHOro curHana).

PaboTa cTyneHu paspeluaeTcsa npu ypoBHe Toka obpaTHON nocrneaoBaTenlbHOCTU Bhille
0,05IH.

Pexumbl paboTbl 3amThl:

«BbIBEAEHA» - sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBaAHMEM YCTaBKU MO BPEMEHM.
OTKMIOYEHNS BbIKNOYaTENS U AEACTBUS HA CUrHaNM3aumo He NPOUCXOANT.

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

«OTKITKOYEHUE» - T0 e, uto 1 npu pexnme « CUMHAITM3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNoYaTens;

«OCUUNNITOINPA®» (gns MP730) - To xe, 4yto n npu pexume «OTKITKOYEHWEY, nntoc
KOMaHAa 3anmcu ocumnnorpammbi.

Hannune cpyHkumn «OCUMINIOMPA®» (ans MP700), «AlB», «YPOB», «ABP» no kax-
0O0W CTyneHn 3a0aéTcs B yCcTaBkax KoHUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHospemeHHo AllB u ABP.

XapaKTepucTrKkM 3almThbl NoKasaHbl B Tabnuue 6.6.

Tabnuuya 6.6
HavmeHoBaHue napameTpa 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 NOrpeLHocTb cpabaTbiBaHMS MO BPEMEHMU: +10 mc
* [lns1t koppekmHoU pabombl 3auiumsl om obpbiea npoeoda e nepexooHbIX
npouyeccax Heob6xo0UMO ebIcmaesisimb ycmaeKky rno epemMeHuU He meHee 20 Mc

dyHKUMOHaNbHaA cxema CTyMNeHn 3awmTbl OT 06pbiBa NpoBoAa NpMBEAEHA Ha PUCYHKE
6.11. bnok, nokasaHHbIN Ha PpUCYHKe 6.11, peann3oBaH NPOrpamMMHoO.
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6.3 3aWwmnTbl NO HaNpPAXEHUIO
6.3.1 3awunTa OT NOBbLIWEHUA HaNpPAXXeHUsA

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 YCTABKM:

- nobbiM ogHUM hasHbiM HanpskeHnem («OAHO ®A3SHOEVY);

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

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

- BceMu nuHenHbiMmn («BCE NIMHEVHBIE»)

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

Bce cTtyneHn moryt umeTb (PyHKUMIO BO3BpaTa M3MEPUTENbHOro opraHa 3alimTtbl Mo
yCcTaBke, aBTOMaTM4yeckoe MOBTOPHOE BKMOYEHWE MO BO3BpaTy WU ONOKMPOBKY CTYyNeHW OT
BHelwHero curHana. C sepcun 1.17 MO MP700 B cnyyae cpabaTbiBaHUA CTyrNeHU C BO3BPaTOM
npu OTCYTCTBUM (pakTopa cpabaTbiBaHMA CTyrneHb MOXeT ObiTb cbpoweHa (onuus «CBEPOC
CTYTEHW») po nosieneHusa curHana BosspaTa Mo onepauusm cC BblkroyaTernem (OT Krwya, oT
BHELLIHEro ynpasneHusi, oT kHonok, oT CATY).

NMpn HepocTOBEpHOM onpeaeneHuUn HanpsxkeHust (cm. pasgen 4) ctyneHb G6J1I0KU-
pyeTcs.

Pexumbl paboTbl 3aLWmThI:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awmuTa BBegeHa B paboTy C KOHTPOMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKIIOYEHNS BbIKNOYaTENS U 4EACTBUS Ha CUrHaNM3aumo He NPOUCXOAMNT.

«CUTHAJTTUSALNA» - kak npn «BBEOEHA», HO ¢ gencTBMem B Cxemy curHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKITKOYEHUWEY» - T0 e, uto 1 npu pexunme «CUMTHAINTN3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNOYaTenNs;

«OCUUNNIOINPA®» (gns MP730) - To e, 4to u npu pexmme «OTKITIOYEHWEY, nntoc
KOMaHAa 3anMcu ocLmnnorpamMmmbl.

Hannuve dyHkumn «OCUUITTIIOTPA®» (gns MP700), «AlB», «YPOB», «ABP»,
«CBPOC CTYTEHW» no kaxxgow CTyneHn 3a0aéTca B ycTaBkax KOHUrypaumm.

BHumaHue! He pekomeHdyemcsi eeo0umb oOHoepemeHHo AllB u ABP.

Ycnosus cpabatbiBaHWs CTYNEHW 3aLlnThbl:

= BBeJeHa COOTBETCTBYHOLLAsA CTyNeHb 3aluUTbl OT NOBbLILWEHNSA HANPSXKEHWS,
= BblbpaH pexum «BBEOEHA» wunn Bblwe (1.e. «CUTHAJTIUSALINAY»,
«OTKNKOYEHUEY, « OCLUNITTIOTPA®Y);
" OTCYTCTBME curHana 6noKMpoBKN 3aLLUMThI.
Mpw NpeBbIlEHMM 3a4aHHBbIM HaNPsPKEHWEM YCTaBKW BblOAETCSA CUrHam Ha U3MepuTenb-
Hbih opraH (MO) n 3anyckaeTtcs yctaBka No BpemeHn Tcp. Ecnm ypoBeHb HanpsikeHust Bbille
YyCTaBKM COXpaHSAEeTCs MO UCTEYEHUN BpeMeHu Tcp, co3gaéTcs curHan cpabaTbiBaHUS 3alUmThI.

BoaBpaT 3awWwuTbl NponcxoaurT:

a) ecnu 3ajaHa ycTaBka BO3BpaTa, Mpy CHUWKEHUU HanpshKeHUA HWXKe YCTaBKM BO3BpaTa
Ha BpeMs paBHoe TB3;

0) ecnu ycTaBka Bo3BpaTa He BBeLEHA, TO MO CHWKEHUIO HanpPsKeHUs HUXKE OCHOBHOM
YyCTaBKM C Y4ETOM KO3(ppULMEHTa BO3BpaTa.

B cnyyae BBOOa (hyHKLMM BO3BpaTa MO YCTaBKe BO3MOXHA peanusaums aBToMaTU4ecKo-
ro NOBTOPHOro BKNtoYeHns no sosspary. BHUMAHUE! Al1B no eo3gpamy
(«Al1B B3») 803MOXHO MOJsIbKO rpu paspeweHHom AlB.

dyHKUMOHANbHAa cxema CTyneHu 3almTbl OT MNOBbLILWEHUSA HanpsXXeHUs rnpuvBedeHa Ha
pUCyHKe 6.12. brok, NoKkasaHHbIN Ha pUCcyHke 6.12, peann3oBaH NPoOrpaMmMHo.
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O6e cTyneHn OyHKLMOHANbHO MOEHTUYHbI U1 MMEKT XapakTepUCTUKK, YKa3aHHble B Tab-

nvue 6.7.
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Tabnuua 6.7

HanmeHoBaHuWe napameTpa 3HayeHue

1 |[OmanasoH ycTaBOK NO HarpsXXeHuto 0-256 B
2 |[vnana3oH ycTaBoK No BpeMeHu 0-3000 c
3 | AMCKPETHOCTb YCTaBOK:

No Hanps>XeHWo 0,01B

no BpeMeHu 0,01c (0,1c)
4 | KoahdumumeHT BO3BpaTa 0,95
5 | OTHOCUTENbBbHAas NOrpeLHOCTb cpabaTbiBaHUSA MO HANPSYKEHUIO 2 %
6 | OcHoBHasa NOrpeLLuHoOCTb cpabaTbiBaHMs MO BPEMEHM: +10 mc

6.3.2 3awmTa OT NOHNXKEHUA HanpPsHKeHUNA

3awmTa OT MOHMXKEHUA HanpsbkeHust nveet aBe ctyneHn (U<, U<<) c He3aBMCUMOM
yCTaBKOW No BpeMeHW. B cooTBeTCTBUM C 3agaHHOM KOHurypaumen sawmrta MoxeT cpabaTbl-
BaTb MO CHUXXEHWUIO HUXKE YCTaBK:

- noboro ogHoro dasHoro HanpskeHns («OQHO ®A3HOEY»);

- Bcex (pasHbix HanpshkeHu («BCE ®A3HDBIE»);

- mo6oro ogHoro nuHeinHoro («OAHO NMMHEMHOE»);

- BceX NuHelHbIx («BCE JIMHEMHDBIE»)

- HanpsbKeHus, U3MepPEHHbIM NO YeTBEPTOMY KaHasny HanpshkeHus («Uny).

Bce cTtyneHn moryT umeTb yHKUMIO BO3BpaTa WM3MEpPUTENBHOrO opraHa 3aliuTbl Mo
yCTaBKe, aBTOMaTM4YecKoe MOBTOPHOE BKIIOYEHME MO BO3BpaTy U ONOKMPOBKM CTyMeHW OT
BHeluHero curHana. C sepcun 1.17 MO MP700 B cnyyae cpabaTbiBaHUSA CTyNeHM C BO3BpPaTOM
npu OTCYTCTBUM (pakTopa cpabaTbiBaHUS CTyneHb MOXeT 6biTb cbpoweHa (onuma «CBPOC
CTYTMEHW») oo nosiBneHust curHana Bo3spaTa Nno onepaumsiMm ¢ BblknodaTenem (OT knw4a, oT
BHELLHEro ynpasfieHusi, OT KHornok, ot CATY).

NMpn HepocTOBEpPHOM onpeaeneHuUn HanpsxkeHust (cm. pasgen 4) ctyneHb GNoOKu-
pyetcsa (ana MP730).

Mpun HeucnpaBHoctn TH ctyneHb MP700, BBegeHHaa Ha «OQHO ®A3HOE» wmnu
«BCE ®A3HbIE», «OQAHO JINHENWHOE», unn «BCE IMHEUHBIE» 6nokupyeTcs.

Mpu HeuncnpasHocTn THHI ctyneds MP700, BBegeHHas Ha Un GnokupyeTtcs.

Ona MP700 uMmeeTcss BO3MOXHOCTb BBoaa 6rnokupoBku ctyneHen U<, U<< npwu
HanpsbkeHUn MeHbLe 5 B.

Pexumbl paboTbl 3amnThI:

«BbIBEAEHA» - 3awuTa BbiBEAEHA M3 paboThl;

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

«CUMTHAJTTMSALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy curHanuaaumm u
3anucblo B XXypHan aBapui,

«OTKITKOYEHUWEY» - T0 e, uto u npu pexmnme «CUTHAITN3ALUNA», nnoc gencreme Ha
OTKIIOYEHME BbIKNOYaTeNs;

«OCUMNINOINPA®» (gns MP730) - To xe, 4yto n npu pexumme «OTKITKOYEHUEY, nntoc
KOMaH4a 3anucu ocuunnorpaMmmbl.

Hannuve dyHkumn «OCUUITTIIOTPA®» (gns MP700), «AlB», «YPOB», «ABP»,
«CBPOC CTYINEHW» no kaxgown cTyneHn 3agaéTcsa B ycTaBKax KOHUrypaumm.

BHumaHue! He pekomeHdyemcsi eeo0umb oOHoepemeHHo AllB u ABP.

Ycnosus cpabatbiBaHWst CTYNEHW 3aLlnThbl:

* BBeeHa COOTBETCTBYHLLAsA CTyNeHb 3anTbl OT NOBbILEHUS HANPSXXeHUS;
= BblbpaH pexum «BBEOEHA» vnun Bbiwwe;
= OTCYTCTBME cuUrHana 6roKMpPOBKN 3aLUMUThI.
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[Mpy CHWXEeHUM 3a4aHHOro HaNPsHXKEHUS HUXKe yCTaBku BblgaeTcs curHan Ha MO u 3anyc-
KaeTcs ycTaBka no BpemeHu Tcp. Ecnn ypoBeHb HanpsikeHUsi MeHee YCTaBKM COXpaHAeTCs no
ncTedeHun BpeMeHmn Tcp, co3gaéTtcs curHan cpabaTbiBaHWS 3aLUUThI.

BoaBpaT 3awuTbl NponUCXoauT:

a) ecnv 3aaHa ycTtaBka Bo3Bparta, TO MO NPEBbILIEHNI0 HANpPshXeHWEM YCTaBKu Bo3BpaTta
Ha BpeMsi paBHoe TB3;

0) ecnu yctaBka BO3BpaTa He BBeAeHa, TO NO MNPEBbILEHNIO HaNpPsHXKeHUEM OCHOBHOW
yCTaBKM C y4ETOM KO3(ppununeHTa Bo3BpaTa.

B cnyyae BBOAa dyHKLMM BO3BpaTa MO yCTaBke BO3MOXHA peanusaunsa aBTomaTU4ecKo-
ro MOBTOPHOTO BKIKOYeHWs rno Bo3spaty. BHUMAHUWE! AlIB ro sosspamy
(«Al1B B3») 803MOXHO mMOsbKO rpu paspeweHHom AlB.

®yHKUMOHaNbHAA cxema CTyNeHU 3aLlMTbl OT NOHWKEHUSA HaNpshXeHUs npuseaeHa Ha pu-
CyHKe 6.13. bnok, nokasaHHbI Ha pUcyHke 6.13, peanusoBaH NPorpamMmmMHo.

BHumaHue! Mpu ckaukoobpasHom BospacTaHum HanpsbkeHns ot 0 [0 3HayeHus
HanNpPs>XeHUs Bbllle YCTaBKU BO3MOXHa HeKoppekTHasa paboTa ctyneHn U< unmn U<< c Hynesou
yCTaBkoWn no BpemeHu. Bo nsbexaHve noxHoro cpabatbiBaHUA pekoMeHOyeTCs BBOAUTb yCTaB-
Ky no spemeHun ot 10 MC v BblLLE.

O06e cTyneHn yHKLMOHANbHO MAEHTUYHBI U UMEIKOT XapakTEPUCTUKN, yKadaHHble B Tabnu-
ue 6.8.

Tabnuuya 6.8
HavmeHoBaHMe napameTpa 3Ha4yeHue

1 | Anana3oH ycTaBOK Mo HanpshKeHUHo 0-256 B
2 | [dnanasoH yCcTaBOK MO BpeEMEHMU 0-3000 c
3 | OUCKPETHOCTb YCTaBOK:

Nno Hanps>XeHUo 0,01B

Nno BpEMEHMU 0,01¢c (0,1c)
4 | KoadhdumumeHT Bo3BpaTa 1,05
5 |OTHOCUTENbHAas NOrpeLlHOCTb cpabaTbiBaHUSA NO HANPSKEHMUIO 2 %
6 | OcHOBHas NorpeLluHocTb cpabaTbliBaHUS MO BPEMEHM: +10 mc
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6.3.3 3awmTa OT NOBbIWEHUA HaMpPsXeHUA HyrNeBOW nocrefoBaTenb-
HOCTU

3awmTa OT NOBbIWEHNS HaANPSXKEHUS HYNEBOW MOcnefoBaTenbHOCTU MOXET UMeTb [Be
CTYNEeHU C HE3aBMCUMOWN YCTaBKOW Mo BpeMeHu. 3awmTa paboTaeT nyTeMm cpaBHEHUS U3MEPEH-
Horo Un (curHan, noctynaroLwmii HenocpeacTBEHHO M3 TpaHcopmaTopa HanpsXXeHusi, 0OMOTKM
KOTOPOro NpeacTaBnsatoT cCOBON «Pa3oOMKHYTbIA TPEYronbHUK») unu pacyétHoro UO (BbluUCTIEH-
HOro M3 (PasHbIX HaMNPsHKEHUN) HaNPSXKEHUS HyNeBOW NocrneoBaTenlbHOCTU C YCTaBKamu CcTyne-
Hen Uo>, Uo>>.

Bce cTtyneHn moryt mmeTb (PyHKUMIO BO3BpaTa M3MEPUTESTbHONO opraHa 3awuTtbl Mo
ycTaBke, aBTOMaTU4eCKoe MOBTOPHOE BKIOYEHME MO BO3BpaTy W BGNOKMPOBKY CTyneHu OT
BHewHero curHana. C sepcumn 1.17 MO MP700 B cnyyae cpabaTbiBaHWsi CTYNEHM C BO3BPaTOM
npu OTCYTCTBUKM (pakTopa cpabaTbiBaHUS CTyneHb MOXeT ObiTb cbpoweHa (onuma «CBPOC
CTYTEHW») oo nosiBneHust curHana Bo3spaTa no onepauusiMm C Bblkrovatenem (OT Kroya, oT
BHELLIHEro ynpasneHusi, oT kHonok, oT CATY).

NMpn HepocTOBEpPHOM onpeaeneHUn HanpskeHust (cm. pasgen 4) ctyneHb GJ5IOKU-
pyeTcs.

Pexumbl paboTbl 3aLmnThI:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awmuTa BBegeHa B paboTy C KOHTPONMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNOYEHNS BbIKNOYaTenNs U AEACTBUS Ha CUrHanNM3aLmo He NPoOUCXoauT.

«CUTHAJTTU3SALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy cuUrHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKITKOYEHUE» - T0 e, yto 1 npu pexunme «CUMHAITN3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNoYaTens;

«OCUMNINOINPA®» (gns MP730) - To xe, 4yto n npu pexumme «OTKITKOYEHWUE», nntoc
KOMaHa 3anMcu ocLumnnorpamMmmbl.

Hannuve dyHkumn «OCUUITTIIOTPA®» (gns MP700), «AlB», «YPOB», «ABP»,
«CBPOC CTYTEHW» no kaxxgow cTyneHn 3agaéTca B yCcTaBkax KOHuMrypaumm.

BHumaHue! He pekomeHdyemcsi eeo0umb o0HoepemeHHo AllB u ABP.

Ycnosus cpabatbiBaHWs CTyNEHW 3aLUThbI:

" BBeJeHa COOTBETCTBYHOLLAA CTYMNeHb 3aLlMThbl OT MOBbILUEHUS HANPSXKEHWUS;
= BblbpaH pexum «BBEOEHA» unu Bhiwe;
= OTCyTCTBME CUrHana 6s0KMPOBKU 3aLUUThI.

[Mpn NpeBbILLEHNN HanNpPsXXeHNEM HyreBOW NocnenoBaTeNbHOCTU YCTaBKM BblAaeTCa CUr-
Han Ha MO n 3anyckaeTtcsa yctaBka no BpeMeHun Tcp. Ecnn ypoBeHb HanpsiKeHUs Bbllle YCTaBKU
COXpaHseTCH No ucTeyeHnn spemenn Tcp, co3gaétcsa curHan cpabartbiBaHUS 3aWmnThI.

BoaBpaT 3awuTbl NPONCX0auT:

a) ecnu 3agaHa ycTaBka BO3BpaTta, NPU CHWKEHUN HaMNpsiKeEHUs HWXKe YyCTaBKM BO3BpaTa
Ha BpeMsi paBHoe TB3;

6) ecnn ycTaBka BO3BpaTa He BBeAEHa, TO MO CHWKEHUIO HAaMPSKEHUS! HUMXKE OCHOBHOW
yCTaBKM C Y4ETOM KO3hbbmLmneHTa Bo3BpaTa.

B cnyyae BBOOa (pyHKLUMM BO3BpaTa Mo yCTaBKe BO3MOXHA peanusauns aBToMaTU4ecKo-
ro NOBTOPHOrO BKNOYeHUst No Bo3spaTy. BHUMAHUE! Al1B no eo3zspamy («Al1B B3») 803M0OX-
HO morsbKo rpu paspeweHHom AlB.

®PyHKUMOHaNbHasa cxema CTyNeHW 3almTbl OT MOBbIWEHUS HanpshKeHUs1 HyneBon nocre-
[oBaTeribHOCTU npuBeaeHa Ha pucyHke 6.14. bnok, nokasaHHbIM Ha pUcyHke 6.14, peannsoBaH
nporpaMmmHo.

O6e cTyneHn pyHKUMOHANbHO MAEHTUYHbBI U1 UMEIOT XapaKTEPUCTUKK, YKa3aHHble B Tab-
nvue 6.9.
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Tabnuuya 6.9

HanmeHoBaHue napameTpa 3HayeHue

1 |[manasoH ycTaBOK N0 HaMpsXeHuto 0-256 B
2 |[mana3oH ycTaBoK No BpeMeHu 0-3000 c
3 | AnCKpeTHOCTb YCTaBOK:

No HanpsXXeHuto 0,01B

no BpeMeHU 0,01c (0,1c)
4 | KoabpmumeHT Bo3BpaTa 0,95
5 | OTHocUTENbHAsA NOrpeLHOCTbL cpabaTbiBaHNS MO HANPSXKEHWUIO 12 %
6 | OcHoBHasi NOrpeLLHOCTb cpabaTbiBaHUS NO BPEMEHN: +10 mc

6.3.4 3awmTa OT NOBbIWEHUA HaNpsXKeHMA o6paTHOW nocneaoBaTesb-
HOCTHU

3alwmTa OT NOBbIWEHMSA HanpskeHns obpaTHOM nocneaoBaTenbHOCTM MOXET UMETb ABe
ctynenun (U2>, U2>>) ¢ He3aBMCUMOW YCTaBKOW MO BpeMeHu. 3awuTa paboTaeT nyTem cpaBHe-
HUSA PACYETHOrO (BbIYUCIEHHOMO N3 (hasHbIX HANPSXKEHUI) HaNpsXKeHns obpaTHOM nocnegosa-
TENbHOCTM C yCTaBKaMu CTyneHen.

Bce cTtyneHn moryT umeTb yHKUMIO BO3BpaTa WM3MEpPUTENBHOrO opraHa 3aliuTbl Mo
yCTaBke, aBTOMaTM4yeckoe MNOBTOPHOE BKOYEHME MO BO3BpaTy U OGMOKMPOBKY CTymeHW OT
BHeluHero curHana. C Bepcun 1.17 MO MP700 B cnyyae cpabaTbiBaHUSA CTyrneHM C BO3BPaTOM
npu OTCYTCTBUKM (pakTopa cpabaTbiBaHUS CTyneHb MOXeT 6biTb cbpoweHa (onuma «CBPOC
CTYTEHW») oo nosiBneHust curHana Bo3spaTa No onepauusiM ¢ BblkrtovaTtenem (OT Krwo4a, oT
BHELLHEero ynpasneHusi, oT KHornok, ot CATY).

NMpn HepocTOBEpPHOM onpeaeneHuUn HanpsxkeHust (cm. pasgen 4) ctyneHb GINoKu-
pyeTcs.

Pexumbl paboTbl 3aLmThI:

«BbIBEOEHA» - 3awuTa BbiBeAeHa 13 paboThbl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNIOYEHNS BbIKNOYaTENS U 4EACTBUS HA CUrHaNM3aumo He NPOUCXOANT.

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

«OTKITKOYEHUEY» - 10 e, uto u npu pexnme «CUTHAINTN3ALUNA», nnioc gencreme Ha
OTKIOYEHME BbIKMOYaTens;

«OCUNITITIONPA®» (gnsa MP730) - To xe, 4yto 1 npu pexume «OTKITKOYEHWE», nntoc
KOMaH4a 3anucu ocumnnorpaMmmbl.

Hanuune dyHkumn «OCUUNNOIMPA®» (ans MP700), «AMNB», «YPOB», «ABP»,
«CBPOC CTYIEHW» no kaxgon cTyneHn 3agaétcsa B ycTaBKax KOHUrypaumu.

BHumaHue! He pekomeHdyemcsi eaodumb oOHoepemeHHOo AllB u ABP.

YcnoBus cpabaTtbiBaHWst CTYNEHN 3aLlUTbl:

. BBeJeHa COOTBETCTBYWOLAA CTyNeHb 3alinTbl OT MOBbILEHUA HanpsXXeHus, Bbl-
OpaH pexum «BBEAEHA» unu Bblwe;
. OTCYTCTBME CUrHana 6yI0KMPOBKM 3aLLUTHI.

Mpn npeBbIWEHUN HanpsXkeHneM obpaTHOW MoCreaoBaTeNlbHOCTM YCTaBKM BbloaeTcs
curHan Ha MO wn 3anyckaetca yctaBka No BpeMeHu Tcp. Ecnn ypoBeHb HanpsikeHus Bbllle
YyCTaBKM COXpaHSETCs Mo UCTEYEHUN BpeMeHu Tcp, co3gaéTcs curHan cpabaTbiBaHUS 3alUnThI.

BoaspaT 3aWwuTbl NnponcxoaurT:

a) ecnu 3ajaHa ycTaBka BO3BpaTa, Mpy CHUWKEHUM HanpshKeHUsa HWKe YCTaBKM BO3BpaTa
Ha BpeMsi paBHoe TB3;

0) ecnn ycTaBka BO3BpaTa He BBeAEeHa, TO MO CHWKEHUIO HaMpPSXKEHUS HUMXKE OCHOBHOW
yCTaBKM C Y4ETOM KO3(ppmLmMeHTa Bo3BpaTa.
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B cnyyae BBOAa dhyHKLMM BO3BpaTa MO yCTaBke BO3MOXHA peanusauus aBToMaTuyecko-
ro NOBTOPHOro BKto4eHnsa no Bosspaty. BHUMAHUWE! Al1B o eo3zspamy («AllB B3») 803mMOXx-
HO mMosibKO rpu paspeweHHom AlB.

dPyHKUMOHANbHAA cXxema CTyneHu 3awmTbl OT NOBbILUEHUS HANpsbkeHns obpaTHom nocne-
[0BaTeNlbHOCTU NpuBeAeHa Ha pucyHke 6.15. brok, nokasaHHbIN Ha pUCyHKe 6.15, peanusoBaH
nporpaMmmHo.

O6e cTyneHu yHKUMOHANbHO MAEHTUYHBI U MUMEIKT XapakTepUCTUKN, YKasaHHble B Tab-
nunue 6.10.

Tabnuuya 6.10

HanmeHoBaHue napameTpa 3Ha4yeHue

1 | Anana3oH ycTaBOK MO HanpsiKeHUIo 0-256 B
2 |[dnanasoH yCcTaBOK MO BPpEMEHMU 0-3000 c
3 | OUCKPEeTHOCTb YCTaBOK:

Nno Hanps>XeHo 0,01B

no BpeEMEHMU 0,01c (0,1c)
4 | KoadhdumumeHT Bo3BpaTta 0,95
5 |OTHOCUTENbHast NOrpeLlHOCTb cpabaTbiBaHUS NO HANPSHXKEHUIO 2 %
6 | OcHoBHas NorpeLHoCcTb cpabaTbiBaHMS MO BPEMEHMU: +10 mc
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6.4 3awmnTbl NO YacToTe

6.4.1 3awmTa OT NOBbILWEHUSA YacToThbl

3awwmTa OT NOBbILWEHNST YacTOTbl MOXET UMeTb ABe cTyneHn (F>, F>>) ¢ He3aBMcuMomn
yCTaBKOM NO BpeMeHn. 3awmTta paboTtaeT nyTemM CpaBHEHMS UBMEPEHHOMN YACTOThbl C YCTaBKamMm
CTyNeHen.

MpeaycMoTpeHbl BO3MOXHOCTW BO3Bpata MO YCTaBKe, aBTOMaTU4eCKOe MOBTOPHOE
BKIOYEHNE MO BO3BpaTy M GMOKMPOBKM CTyneHW OT BHewHero curHana. C sepcun 1.17 MO
MP700 B cnyyae cpabaTbiBaHWsi CTyNeHM C BO3BPATOM NpKU OTCYTCTBMM dpakTopa cpabaTbiBaHUA
CTyneHb MoxeT 6bITb copowieHa (onuma «CBPOC CTYIEHW») oo nosiBneHus curHana Bo3Bpa-
Ta Mo onepauunsiM C BbIKNo4aTeneMm (OT KrYa, OT BHELLHEro ynpasneHus:, oT kHornok, oT CATY).

Mpn HepgocTOBEpPHOM onpeaeneHun 4YactToTbl (CM. pasaen 4) cTyneHb 6nokupyeTcs.

Pexumbl paboTbl 3amThl:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awmuTa BBegeHa B paboTy C KOHTPOMMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNOYEHNS BbIKNOYaTeNs U AEACTBUS Ha CUrHanM3aumio He NPOUCXOanT.

«CUTHAJTTU3SALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy cuUrHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKITKOYEHUWEY» - T0 e, yto 1 npu pexnme «CUMHAITN3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNoYaTens;

«OCUUNNITOINPA®» (gns MP730) - To e, 4yto n npu pexumme «OTKITKOYEHWEY, nntoc
KOMaHAa 3anmcu ocLumnnorpamMmmbl.

Hannuve dyHkumn «OCUUITTIOTPA®» (gns MP700), «AlB», «YPOB», «ABP»,
«CBPOC CTYTEHW» no kaxxgow cTyneHn 3agaéTtca B ycTaBkax KOHuUrypaumn.

BHumaHue! He pekomeHdyemcsi eeodumb o0HoepemeHHo AllB u ABP.

Ycnosus cpabatbiBaHWs CTYNEHW 3aLlnThbl:

* BBe[EeHa COOTBETCTBYHLLAsA CTyNeHb 3alMTbl OT NOBbILEHWS YaCcTOThbl;
= BblbpaH pexum «BBEOEHA» unu Bbiwe;
* OTCYTCTBME cuUrHana GnoKMpOBKN 3aLLMThI.

Mpu NpeBbIWEHMM YAaCcTOTON YCTaBKM BblgaeTcs curHan Ha MO n 3anyckaeTcsa ycTaBka no
BpemeHn Tcp. Ecnn ypoBeHb 4acToThl BbIle YCTaBKN COXPAHSAETCH MO UCTEYEHUN BPeEMEHN Tcp,
co3gaéTtca curHan cpabaTbiBaHWs 3aLUThI.

BosBpart 3awuTbl nponucxoamT:

a) ecnv 3agaHa ycTaBka BO3BpaTa, NPW CHKEHUM YaCTOTbl HUXKE YCTaBKU BO3BpaTa Ha
Bpems paBHoe TB3.

0) ecnu ycTaBKka Bo3BpaTa He BBEAEHA, TO MO CHMXEHWMIO YaCTOTbl HUXE OCHOBHOW yCTaB-
K/ C y4ETOM 30HbI BO3BpaTa.

B cnyyae BBOAa hyHKLMM BO3BpaTa MO yCTaBKe BO3MOXHA peanusaunsa aBToMaTU4eCcKo-
ro NOBTOPHOrO BKNtoYeHUsa no sosspaty. BHUMAHUE! AlB o eo3gpamy
(«AlB B3») 803MOXHO mMOsbKO rnpu paspeweHHom AlB.

O6e cTtyneHn yHKUMOHANbHO MAEHTUYHBI U MMEIKOT XapaKTePUCTUKN, YKasaHHble B Tab-
nvue 6.11.

dPyHKLMOHaNbHAA cxema CTyNeHu 3aLlMTbl OT NOBbLILEHUSA YacTOThl NpMBeAeHa Ha PUCYH-
ke 6.16. briok, nokasaHHbIN Ha pUCyHKe 6.16 peanu3oBaH NPOrPaMmHO.
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Tabnuuya 6.11

HanmeHoBaHue napameTtpa 3Ha4yeHue
1 [nana3soH ycTaBoK Mo YacToTe 40-60 T'u — ana MP700;
47-52 'y — ana MP730

2 |dvnanasoH ycTaBoOK Mo BpeMeHu 0-3000 c*
3 | OUCKPETHOCTb YCTaBOK:

no 4yacrtorte 0,01l

no BpeMEHMU 0,01c (0,1c)
4 | 3oHa Bo3BpaTa 0,05Ty,
5 [lorpelHoCcTb N3MepeHnst YacToThbl BO3BpaTa +0,05 My
6 | OcHoBHas NorpeLluHoCcTb cpabaTbiBaHMS MO BPEMEHMU: +10 mc

* - AnanasoH yCTaBOK NO BpeMeHU faeTcs 6e3 yyeta COGCTBEHHOro BpeMeHMU
paboTbl U3MepUTENbLHOro opraHa. Bpems paboTbl uameputenbHOro opraHa no
yactoTe He 6onee 200 mc. Bbiaepkka BpeMeHU 3aluT onpeaenseTcs Kak
CyMMa napamMmeTpoB «ycTaBKa Mo BpeMeHU» U «CoO6CTBEHHOe BpeMsi paboThbl
M3MEpPUTENTbLHOIO opraHa».

6.4.2 3awmTa OT NOHUXEeHUA 4YacToThbl

3awmTa OoT NOHMKEHUS 4YacToTbl MOXET UMeTb ABe cTyneHn (F<, F<<) ¢ He3aBucumoun
yCTaBKoOW Mo BpeMeHu. 3awmTa pabotaeT nyTemMm CpaBHEHUS U3BMEPEHHOMN YACTOTbl C YCTaBKaMm
CTyNneHen.

MpeaycMoTpeHbl BO3MOXHOCTW BO3Bpata MO YCTaBke, aBTOMATMYecKoe MNOBTOPHOE
BKIOYEHNE MO BO3BpaTy M GMOKMPOBKM CTyneHW OT BHewHero curHana. C sepcun 1.17 MO
MP700 B cnyyae cpabaTbiBaHUS CTyNeHU ¢ BO3BPATOM Npu OTCYTCTBUM (pakTopa cpabaTtbiBaHNS
CTyneHb MoxeT 6bITb copoweHa (onuma «CBPOC CTYTEHW») oo nosiBneHus curHana Bo3Bspa-
Ta No onepauusiM ¢ BbIKoYaTeneMm (OT Kr4a, OT BHELLHEro ynpasfeHusi, OT KHoMokK, ot CATY).

Mpn HepgocTOBEPHOM onpeaeneHun 4acToThbl (CM. pasaen 4) cTyneHb 6nokupyeTcs.

Pexumbl paboTbl 3aWuThbl:

«BbIBEAEHA» - 3awuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awmuTa BBegeHa B paboTy C KOHTPOMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNIOYEHNS BbIKNOYaTENS U AEACTBUS HA CUrHaNM3aumo He NPOUCXOAMNT.

«CUTHAJTTU3SALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy curHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKJTKOYEHUEY - 10 xe, uTto 1 npu pexnme « CUTHAJTIM3AUNAY, nntoc gencreme Ha
OTKNIOYEHME BbIKNOYaTenNs;

«OCUMNIOINPA®» (gna MP730)- 1o e, 4to 1 npu pexmme «OTKITKOYEHUMEY, nntoc
KOMaH4a 3anMcu ocLumnnorpamMmmbl.

Hannuve dyHkumn «OCUUITIIOTPA®» (gns MP700), «AlB», «YPOB», «ABP»,
«CBPOC CTYINEHW» no kaxgon cTyneHn 3agaéTcs B ycTaBkax KOHurypaumm.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHo AllB u ABP.

Ycnosusi cpabaTbiBaHNA 3aLLUTDI:

. BBeZEeHa COOTBETCTBYHOLWANA CTYNEHb 3alWMTbl OT NMOHMKEHUSI YaCTOTbI;

. BblOpaH pexum «BBEEHA» nnu Bbliwe;

. OTCYTCTBME CUrHana GrI0KMPOBKM 3aLLUUTHI.

Mpy CHWXEHUM YacTOTbl HUXe yCTaBkM Bbigaetcsa curHan Ha MO n 3anyckaeTcs ycTaBka
no BpemeHn Tcp. Ecnn ypoBeHb YacTOTbl MEHEE YCTaBKN COXPaHSAETCS Mo UCTEYEHUM BPEMEHU
Tcp, cospaértca curHan cpabaTbiBaHWS 3aLUUTHI.

BosBpart 3awuTbl NponMcxoauT:

a) ecnv 3ajaHa ycTaBka BO3BpaTta, TO MO MNPEBbILEHWNIO YCTaBKM BO3BpaTa Ha BpeMs
paBHoe TB3.

6) ecnn ycTaBka Bo3BpaTa He BBeAEHA, TO NO NPEBbILEHNIO OCHOBHOW YCTaBKM C Y4ETOM
30HbI BO3BparTa.
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B cnyyae BBOAa dhyHKLMM BO3BpaTa MO yCTaBke BO3MOXHA peanusaunsa aBToMmaTU4ecKo-
ro NOBTOPHOro BKtoveHnsa no Bosspaty. BHUMAHUWE! Al1B o eo3zspamy («AllB B3») 803mMOX-
HO mMosibKO rpu paspeweHHom AlB.

®DyHKUMOHaNbHaa cxemMa CTYMNeHW 3alinTbl OT NOHWXKXEHUS YacTOTbl NpUBEAEHa Ha PUCYH-
Ke 6.17. Brok, nokasaHHbIN Ha pUCYHKe 6.17 peanu3oBaH NPOrpaMmmHo.

O6Ge cTyneHn pyHKUMOHANbHO MOEHTUYHBI U UMEIOT XapakTePUCTUKKN, yKasdaHHble B Tab-
niue 6.12.
Tabnuya 6.12

HanmeHoBaHue napameTpa 3HayeHune
1 [uana3oH yCTaBoK Mo YacToTe 40-60 'y — ans MP700
47-52 'y — gpna MP730

2 | Anana3oH ycTaBOK NO BpEMEHM 0-3000 c*
3 | ANCKPEeTHOCTb YCTaBOK:

Mo yacTtoTe 0,01 Ty

no BpeMeHu 0,01c (0,1c)
4 | 3oHa Bo3BpaTa 0,05Twy
5 |lorpelwHOCTb N3MepeHns YacToTbl BO3BpaTa +0,05y
6 | OcHOBHas NorpeLHoCcTb cpabaTbiBaHWs MO BPEMEHM: +10 mc

* - AManas3oH YyCTaBOK NO BpeMeHu faaetcsa 6e3 yyeta CO6CTBEHHOro BpeMeHuU
paboTbl U3MepuUTenbLHOro opraHa. Bpems pa6oTbl uamepuTenbLHOro opraHa no
yacTtoTe He 6onee 200 mc. BbigepXka BpeMeHu 3awuT onpeaensieTcs Kak cymma
napameTpoB «yCTaBKa No BpeMeHU» U «COOCTBEHHOEe BpeMs paboTbl U3Mepu-
TeJNIbHOro opraHay.
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PucyHok 6.17 — Bnok 3awmTbl OT NOHUXEHUS YacTOTbl
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6.5 ABTOMaTuKa

6.5.1 ABToOMmaTu4yeckoe noBTopHoe BKIto4veHue (AllB)

Yctponcteo AlB npefHasHayeHO ONA aBTOMATUYECKOro MOBTOPHOMO BKITKOYEHUS MPUCOo-
e[IMHEHNS Nnocne ero CaMmornpou3BOSIbHOrO OTKIHOYEHUS NN OTKIIOYEHUST OT YCTPOUCTB 3alUnUThI.
B yctponcteax MP700 n MP730 peanusoBaHo AlB 4yeTbIpEXKpaTHOro eNCTBUA.

AlB nmeeT ycTaBkn nNo ANUTENbLHOCTU NEPBOro, BTOPOro, TPETbero N YeTBEPTOro LMKna
AlB, no gnuteneHoctn 6nokmpoBkn AlNB 1 no BpemeHu rotoBHocTH AlB.

Bpema ©GnokunpoBkn T6 — Bpems OGnokupoBku AlB nocne BKMAOYEHMSI BbIKAOYaTENS
BPY4HYyto unu yepes COTY.

Bpems rotoBHOCTU Tr — BpeMms, no ucredeHmm kotoporo AlNB Bo3BpallaeTcs B UCXogHoe
COCTOSIHME.

MpuvHuun gencrteua AlNB

daktopom nycka AlB sBnsieTcs OTKNOYEHNE BbIKoYaTeNs:

- camonpowusBosnbHoe (CO), ecnn 3TO paspeLleHo B HAaCTpPOKMKax KOHUrypaumm;

- OT 3aLmThl, MO KOTOpPOK paspeLuéHo AllB.

Heobxoanmbim ycnosuem nycka AlNB sBnseTca oTCyTCTBME HEUCNPABHOCTEN U OTKA30B
BbIKMOYaTENSA U HanM4ymMe cpaboTaBLUNX CTYNEeHeN 3allnTbl.

dyHKuMoHanbHaa cxema AlB npueBeaeHa Ha pucyHke 6.18. brok, nokasaHHbIN Ha PUCYH-
ke 6.18, peann3oBaH NporpamMmmMHo.

Mpn nosiBneHMn paspelléHHOro gakrtopa nycka (nocne mcreyeHus TypoB) 3anyckaeTtcst
Tanmep nepsoro uukna T1, KOTOPbIA OTCYMTAB YCTAHOBIIEHHOE BPEMS, AENCTBYET Ha BKNOYe-
HWe BblKItoyaTensa npucoegmHeHns. OgHOBPEMEHHO 3anyckaeTcs Tanmep Tr, KOHTPONMpPYOLLNIA
ycnewHocTb AlNB. Ecnu 3a Bpema Tr He npoucxoguT OTKAYEHUS BbikNtoyaTens, To AlNB cyu-
TaeTCs yCneLHbIM.

Ecnn B TeyeHne BpemeHu Tr NponcxoauT OTKMKOYEHUE BbIKMOYaTens, TO NepBbi KpaT
AlB cuuTaeTtcsa HeycnewHbiM 1 Tammep T1 6nokmnpyetca. Ecnu AlNB BBegeHo Ha 2 kpata, TO
npoucxoguTt nyck Tammepa BToporo umkna AlMB T2. Tanmep BToporo uukna AllB, oTcuuTas
yCTaHOBMEHHOE BpeM4, OeNCTBYET Ha BKMNtoveHMe Bbiknodatena. OQHOBPEMEHHO 3anyckaeTcs
Tanmep Tr. Ecnn 3a Bpemsa Tr He NPOUCXOAUT OTKIOYEHUS BbiktodaTend, To AlNB cuuTtaetca
yCMeLUHbIM.

Ecnn B TeyeHne BpemeHun Tr npoucxoant oTknoveHne, 1o AlNB cumMtaeTcsa HeycnelwwHbIM
n 6nokmpyetcs. Nocne ncreyeHms Bpemenn Tr nponcxoaut Bo3spat AlB B ncxogHoe cocros-
Hue.

BHumaHue! Hedonycmumo 3adasamb Typoe 6onbuwe, Yyem Te.

Mpwn 3-x kpaTHOM 1 4-x kpaTHOM AlB anropuTM OeNCTBUA YCTPOWUCTBA aHarormMyeH noru-
Ke 2-x KpaTHoro AllB.
Mpu py4yHOM BKMOYEHUN cMnoBoro BbiknodaTens AlNB 6noknpyetca Ha Bpems T6. Takke
npegycMoTpeHa BO3MOXHOCTL 3anpeTta AlB oT BHelwHero curHana.
Xapaktepuctukn AlB nokasaHbl B Tabnuue 6.13.
Tabnuua 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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W3 cxembl BKIOYEHUSI sl T n=1
BbIKntouaTens (puc. 5.3)
T610K n=n+i
R
AlB camooTkn. y per, y
nyck no CO
(nyck no CO) =
| _ -
n=3
caMornpon3BorbHoe ecTb !
OTKJIIOYEHNE OR | -
) =
[
CurHan: nyck AlB _J/,L OR
2 kpaTa T
Oi.. 016 3 kpaTta ) ) ) ’ OR
1 ..n8 4 kpata
6nokuposka AlNB
BNC1... OT BHELLHEero curHana
BICS8 L OR L & T2
(Tonbko Ans
MP700) oR il
HeuncnpaBHocTb — I
BLIKMIOYaTENA > E'_>
BnokupoBka ot YPOB OR & T3
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PucyHok 6.18 — bnok AlB
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6.5.2 dyHkumna YPOB3 (coBmecTHaa peanMsauusa ycTpoMcTBa pe3epBu-
poBaHuAa oTKa3a Bblkntoyatens YPOB v nornyeckon 3awmtol wnH JI3LL).

MpuHuun pencteus YPOB3 ocHoBbIBAaeTCs Ha COBMECTHOM OnokuMpoBke ObicTpoaemn-
CTBYIOLLEN 3alUNTbI HA NUTaKOLWEM NpUcoeanHeHnn nyckosbiMmn opraHamu YPOB u J13LW. B cny-
yae cpabartbiBaHusa ctyneHn JI3W Ha oTxogsawen nuHum dopmupyetca curHan «PABOTA
JI3LL», koTOpbLIN MOXET BbITb MCNOMb30BaH AN 6NOKMPOBKN BbICTPOAENCTBYIOLLEN CTYMNEHN HA
NUTaKOLWMX NPUCOEOANHEHUSIX.

Lng MP700 (0o eepcuu 1.17) u Lna MP700 c sepcuu 1.17
MP730

N3 moxeT paboTtaTtb B OQHOM U3
Ecnu B TedyeHne TypoB nocrne Ko- AByx pexummoB - no «CXEME 1» wnu
MaHAbl HA OTKIOYEHUe COOCTBEHHOrMO Bbl- «CXEME 2». B cny4ae pa6otbl no « CXEME
KntoyaTenss TOK He CHU3WICA OO0 YPOBHS 1» Bblgaya curHana «pabdota JI3L» Gnoku-
MeHbLUe lycT.ypoB, TO hopmupyeTcst cur- pyeTcsa npu MNOsIBNEHUM curHana «paboTta
Han YPOB (cm. puc. 5.5), koTopbii 61oKn- YPOB», T.e. peanusyetca dyHkuna YPOB

pyeT Bblgadyy curHana J13W (puc. 6.19), (pncyHok 6.19).
T.€. paspellaeTca gencreme ObicTpoaen- B cnyyae pab6otbl no «CXEME 2» Bblgada
CTBYHOLLEN CTYNEeHN Ha NUTaloLLMX NpUCo- curHana «pabota JI3LW» Gnokmpyetca npwu
eMHEeHnAX (peanunsyetcs dyHKUMA Bbldaye KOMaHAbl «OTKMNoYeHue (aBapun-
YPOB). Hoe)» (pucyHok 6.19a). Npu ncnone3oBaHun

AaHHOW cxeMbl 0ba3aTenbHO peanu3oBaTb
BblaepxKy BpemeHun YPOB (200-300 mc) Ha
ObICTPOOENCTBYIOWEN CTYNEHW Ha nuTato-
LLMX NpUCOeUHEHUSAX.

N3

1

|

} BblBegeHo
[>In3LL /~  BsepgeHo &

CwurHan: pabota
n3w
CurHan: pabota (YPOB3)

YPOB |

PucyHok 6.19 — bnok-cxema norukn YPOBS3
(ansa MP700 (mo Bepcumn 1.17) n MP730)

131 BbiIBEAeHO
&
CurHan: paboTa

I>In3w 3L (YPOB3)
Cwrnan: pabota OR
YPoB

| CXEMA2

|
CurHan: oTKnioYeHne CXEMA 1

(aBapwuiiHoe)

PucyHok 6.19a — bnok-cxema noruku YPOBS3
(ansa MP700 c Bepcun 1.17)
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Xapaktepuctunkn YPOBS3 nokasaHbl B Tabnuue 6.14.

Tabnuuya 6.14

HanmeHoBaHue napameTtpa 3HayeHue
1 |OdvnanasoH ycTaBoOK MO TOKY: 0-40 IH
2 | Qvana3oH ycTaBOK Mo BpeMeHMU: 0-3000c
3 | ANCKpeTHOCTb yCTaBOK:

Nno TOKY 0,011H

no BpeMeHu 0,01 c (0,1 c¢)
4 | OcHOBHas norpeLwHocTb cpabaTbiBaHNSA MO TOKY:

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

B anan. 2,1 — 40 |H oTHOCHUTEnNbHas +2.5 %
5 | OcHoBHas NorpeLHoCcTb cpabaTbiBaHMs MO BPEMEHMU: +10 mMc

6.5.3 YcTpoucTBO aBTOMaTU4YeCKOro Bknro4vyeHus pesepsa (ABP)

INoruka paboTtbl ABP nmeeT HEeCKOMNbKO PEXMMOB (COCTOSAAHWIM): FTOTOBHOCTbL; MYCK; BKIIO-
YeHne pesepBa; BO3BpaT; OTKIOYEHWe pe3epBa. Pexvmbl aBTOMaTMYECKU NEPEKoYaloTcs B
COOTBETCTBUM C BbINOSTHEHMEM HeobxoaMMbIX ycnosuin. llommmo aToro, napannensHo peanuay-
eTcsa nornka dopmMmpoBaHus curHana énokmposkmn ABP.

Mpwn BKINOYEHUN TepMUHaNa unn Npu nepesanncu KoHgurypaumm, ABP nepexogut B co-
CTOSIHME TOTOBHOCTU. B 9TOM pexume nponcxoauT nposepka yCnoBuin HeObXoaAMMBbIX AN nycka
ABP un nepexog B cocrtosiHMe nycka. Ha pucyHke 6.20 npeacrtaBneHa Jorvka pexmma
«TOTOBHOCTby».

T
wpr pe Her
Ecrp 3amnmce XKC:
& «ABP IIO
JI1....J140, MU TAHHIO»
JI1...J116, amyck ABP
BJICL... BJIC16 tep
CCIIL... CCII32 J_/l_\_ Komana: oTKIIO4UTH
1...140,
ﬁl. ) ﬁig, CpabarbiBanue
BJIC1... BJIC16 3ammcs JXKC:
CCIJIL... CCII32 «ABP OTKJI»
PEKUM : \ YCTaHOBHTH PesKUM:
TOTOBHOCTh  / ITYCK ABP 1O
I[IUTAHIO
| ABPBJIOK I
| ABP BBIBEJIEH
Beixouarens
Brirouén
& 7/~ YCTaHOBHTDH PeiKuM:
IIYCK ABP 1O
o N\ OTKJIIOYEHUIO
TKJIOYCHHE OT
xinroda um CAIT
__Ho OTKIIFOU CHUIO ’_I_
7 q
R ! I]—‘EICTB
— e 2 / ermomim peanv |
JR—— (| meKABPTIO
OTKJTIOHEHHE OT 3aLUT 10
cmyckom ABP ~|>
t—o |
«p» ! , Ecrp
Her
—
1 | Her & 7/~ YCTaHOBATE peAuM:
—_Ecrp ITYCK ABP 10
CAMOOTKIJIIOY.
BBIKITFOYATEIIs

PucyHok 6.20 — Pexxum ABP «TOTOBHOCTb»
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[Mepexon B cCOCTOsIHME MyCKa MOXET MPOMCXOANTb MO OQHOMY U3 cneayroLwmnx oakTopoB:

1. Mo OTKIMOYEHNO BbIKNOYATENs NO KOMaH4aM OT Kto4va, OT KHOMOK, BHELUHErO OTKITHO-
YyeHus, ot COTY. Heobxoammble ycnosusa ang nycka:

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

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

— MONOXeHue BbikNtovaTens «BknoyeHoy;

— otcytcTBue curHana «ABP BJTOK».

[Mpy BbINONHEHUU BbiLE NEepPeYnUCeHHbIX YCITOBUIA Npoucxogut nepexoq B pexum «MyCK
ABP MO OTKIMKOYEHUIO».

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

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

— ANarHoCTMpoBaHMe YyCTPOMCTBOM CaMOMPOM3BOSIbHOrO OTKITKOYEHUS BbIKoYaTens;

— otcytcTBue curHana «ABP BJITOK».

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

3. Mo oTkn4YeHnto oT 3awwmTbl ¢ nyckom ABP. Heobxoanmble ycrnoBus ansa nycka:

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

— aBapuMHoOe OTKIIYEeHMEe OT 3amTbl ¢ nyckom ABP;

— MONOXeHne BbiKNtovaTenst « BKroyeHoy;

— otcytcTBue curHana «ABP BJTOK».

[Mpn BbINONMHEHUU BbILE NEPEYNUCTIEHHBbIX YCITOBUI Nponucxoaut nepexon B pexum «MyCK
ABP MO SAWLWNTE».

4. [No noTepn NUTaHUA OT BHeLWIHero curHana. Heobxoanmble ycrnoBust Ans nycka:

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

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

— Hannume curHana «CpabaTbiBaHWe» — cueHasia Halu4yusi HarpspkeHUss Ha pe3epeHoOM
UCMOYHUKe rnumaHusi U OMKIIIYEHHO20 COCMOSIHUS pPe3ep8HO20 8bIKITOHamMeTis,

— NonoXxeHue BblknoYaTensa «BkroyeHoy;

— otcytcTBue curHana «ABP BJTOK».

Mpn HaNMYMM ykasaHHbIX CUTHANOB B TEYEHUN BPEMEHU «tCp» NPOUCXOAUT hopMUpOBa-
HUWM KOMaHAbl OTKOYEeHNA cOBCTBEHHOrO BbIKNtovaTens, reHepaums 3anncu B XKC n nepexon B
pexum «MYCK ABP MO MATAHUIO».

CurHanbl «CpabaTtbiBaHme» 1 «3anyck ABP (oT curHana)» gomkHbl OpMUpoBaTbLCS B
COOTBETCTBUM C OMMCaHMEM, NpeacTaBfeHHbIM Bbilwe. Vcnonb3oBaHMe Apyrux CUrHanos ans
dopmupoBaHus «CpabaTtbiBaHme» n «3anyck ABP (oT curHana)» kateropudeckum HegonycTu-
MO, TaK KaK 9TO MOXET NpMUBECTU K nanuwHen 6nokuposke ABP.

B cocTosiHuM nycka oxugaetcs OTKIIYEeHWe BbIKNi4YaTens U npu OTCYTCTBUWM CurHana
6rnoknpoBkn hopmupyeTcs 3anncbk XKC o daktope nycka u nepexon B pPeXxuMm BKIOYEHUS pe-
3epBa. Ha pucyHke 6.21 npeacTtaBneHa fnorvka pexmma rnycka.
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PucyHok 6.21 — Pexxum nycka ABP

Ha pucyHke 6.22 npefcrasneHa noruka pexuma «BKITFOMEHME PE3EPBAY.

PEXHUM :
BKJITOYEHUHE &
PESEPBA / Banucs XKC:
VABP BK.JI. PE3EPB »
A1...J140, CpabarsiBanue
JI1...J1186,
BJIC1... BJIC16
CCJI1... CCJI32 Samics JKC:
«ABP I'0TOBHOCTB)»
ABP BJIOK.
& YCTaHOBUTH PexuM:
T H T'OTOBHOCTDb
“1” er
J1... CCII32
& YCTaHOBH T pPexuM:
BO3BPAT
& - /|_| Cursai
Brikniouarens «ABP BKJL»
OTKJIIOUCH

PucyHok 6.22 — Pexxum ABP «BKITKOMEHWE PE3EPBA»

B naHHOM pexumme hopmumpyeTca curHan BKNKYEHNSI pe3epBa 1 BbINOSTHAETCA nepexos, B
pexum «BO3BPAT» (Npy 3agaHHOM curHane BoO3BpaTta) WU  NEepexon B  PEXUM
«TOTOBHOCTb».

Curnan BkntoveHnsa pesepsa «ABP BKIl» dopmupyeTca npu BbIMOMHEHUN CreayoLwmx
YyCroBUMN:

— Hanunuyme curHana «CpabarbiBaHUEY;

— otcytcTBue curHana «ABP BJTOKy;

— MPUW OTKHOYEHHOM MONOXEHUN BbIKITHOYaTENS.

Ha pucyHke 6.23 npefcrasneHa norunka pexuma «BO3BPAT».
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ABP BJIOK. ;

& tBo3
PESKEM :
BO3BPAT ) KOMAH/R; BKIIOTHTS )

JA1...7140,

JIL.. JI16, Losip Zamwcs XKC:
lé)cijcﬁ . EJCI%S g «ABP BKJTIOUHTh»
J1...140, YCTaHOBUTH PeKHM:
711,116, 3anyck ABP OTKJTIOUEHHE
BJIC1... BJIC16 PE3EPBA
CCIJI1... CCl132

PucyHok 6.23 — Pexxum ABP «BO3BPAT»

[ns BknoveHns cobCTBEHHOro Bbiknovatensa u nepexoaa B coctoaHne « OTKIMKOYEHNE
PE3EPBA» Heobxo4MMO BbINOSIHEHME CIeAyHLMX YCNOBUN B TEHEHUN BPEMEHUN «tBO3Y»:

— otcytcTBue curHana «ABP BJTOKy;

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

— Hanuyune HanpskeHust Ha pabodem UCTOYHMKE NUTaHNA (OTCyTCTBME « CUrHan nyckay).

Ha pucyHke 6.24 npeacrasneHa norvka pexumma « OTKITIOYEHWE PE3SEPBAY.

BriximrouaTens
Brmouén

PEXUM : toTka
OTKJIIOUYEHHE | / Curnau
2 T/
PE3EPBA & _| t /- I \ «ABP OTKJL»
/ 3anuce XKC:
«ABP OTKJIL
ABP BJIOK. \ PE3EPB»

T J140 *— & ﬁ CTAHOBUTH PEKU M.
e , TOTOBHOCTDH
JI1...J116, Bosspar R 3 N
BJIC1... BJIC16
CCJI1... CCJ132
3amuck XKC:
«ABP I'oToBHOCTBY

t .CY
2 & / 3anuck XKC:
\ «ABP OTKJI»

“—‘ KoMaHpa: OTKII04UTD

brok. 1o otk pesepsa

~

N

PucyHok 6.24 — Pexxum ABP « OTKIMFOMEHWE PE3EPBA»

Mocne nepexopga B coctosiHne «OTKITKOUMEHWME PE3EPBA» oxmnpaeTtca BKMIHOYEHHOE
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 OTKAOYEHNE BbIKIIOYaTENs] 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 OTKIYEeHUs COBCTBEHHOro BbIKMoyaTens, 3anncb coobwenna B KC «ABP
OTKJ1» n Bblgada curHana B cxemy 6nokupoku ABP.
INoruka 6nokuposkn ABP npeacTtaBneHHOM Ha pucyHke 6.25.

Heucrip.
BBIKITIOUATETIS & OR

|
Brok. 1o otk YCTAHOBUTL BJIOK.
pe3epsa ABP
PEIKIM - tnmn.CY
OTKJTIOUEHUE t =2 &
PE3EPBA
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PEXUM : \
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OTKIIIOUCH
OTKITFOICHIE
OT 3aIUT C &

BeIBeIEHHBIM ABP,
PEXHM :
ITYCK ABP I'IO\
SAIIUTE

PEXUM : \ &
FOTOBHOCTh /

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

Brokuposka ABP mMoxeT cdhopmmnpoBaTbCs No crnefyowmm akropam:

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

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

3. [Npu oTcyTCTBUM CUrHana BKITHOYEHHOIO MONOXEHUSA BbIKMOYaTENA nocne nepexoga B
COCTOsIHME OTKIIOYEHNS pe3epBa B TeHeHUn BpemeHn «tumn.CYy»;

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

5. MNpun coctosHum «MYCK ABP MO 3ALLUNTE» n paboTte 3awuTbl Ha OTKNOYEHne Ge3
nycka ABP;

6. [pu nodaye komaHObI Ha 8KIIOHYEHUE 8biK/IoYamersisi B cnyyae, ecnn ABP He HaxoguT-
ca B pexume «FOTOBHOCTb» n otcytctBumn curHan « ABP BJITOKy;

7. Mpwn Hann4nmn curHana «bnokupoBkay.

[Mpu BbINOSTHEHUKN XOTS 6Gbl OQHON M3 YCNOBUIW NPOMCXOOUT Nepeaaya curHana 6rokupos-
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 6NOKUPOBKUNY;

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

Mpn BbLINOSIHEHMM OOHOrO U3 YCNOBUW MPOUCXOAWUT nepefada curHana cbpoca ABP B
cxemy cbopmmpoBaHus curHana «ABP BITOK».

Ha pucyHke 6.27 npusegeHa cxema popmmpoBaHna 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. Cbpoc curHana «ABP
BJTOK» BbinonHaeTca ogHUM M3 ABYX yKa3aHHbIX Bbille CrocoboB.

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

HYIO flamny Ha penenHon naHenu, popmMmpoBaTb NpeaynpeauTenbHbI curHan npu 6rokMpoBke
ABP B cxemy curHanuaaumm obbekra.

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

BeAeHHbIX Bcex (paktopax nycka ABP (pucyHok 6.28).
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I Her

o OR
—/ ... CC32 ABP BBIBE/IEH

Ilo oTKmOYeHUIO
“13’ ‘ 3 I‘
_Eerp
Ot curnana

I _Her
Ecrp

wy» | Her
—’1 Ectp

PucyHok 6.28 — Jloruka BbiBoga ABP

“1»

BaxxHo! BHewHul cueHan 6510KuUposkU unu HeycrniewHasi paboma egoda usnu 8o3spama
ABP npusodsim k c¢bukcayuu 6riokuposku cxembl ABP. lNpu amom e «)KypHane cucmembi»
gopmupyemcsi 3arnuck o rnpuvyuHe u cpabamsieaem cueHan «brokuposka ABPy». Cépoc 6510Ku-
posku ABP u 8038pam cxeMbl 8 HOpMaribHbIU PEeXUM rpoucxodum rnymem rnodayu KoMaHOb! Ha
yrnpaesnieHue 8biKr4YamersnemMm uniu ro eHewHemy cueHany «Copoc briokuposku». B coomeem-
cmeuu ¢ rnpueedeHHbIMU 8bilEe CXeMaMU.

[nsa onepatmeHoro BbiBoga/sBBoga ABP MOXHO NPUMEHSITL OAMH U3 CrieayoLLmMx cnocobos:

1. [Insa BbiBOAA M3 paboTbl MCNONb30BaTh AUCKPETHbLIV BXOA, 3aBEeAEHHLIN HA NTOrMYECKUN
Bxog norvkn ABP «BnokupoBkay, npu atom yctaska ABP «Cbpoc» gomkHa ObiTb 3agaHa Kak
«Pa3pelieHo».

PekomeHayeTca BbINONHATE BBOA B paboty ABP npu OTKMOYEHHOM NONIOXEHUWN BbIKITHO-
yaTenst NOCpeacTBOM nepekntodeHnsa knwva «Beoa/BbiBog ABP» B nonoxeHne «BsepeHo».
Mocne BknNoveHMs BoiktoyaTens 6nokuposka ABP 6yaeTt cOpolueHa.

Ecnu nepekntoyeHune kntova «Beoa/suiBog ABP» B nonoxeHue «BeegeHo» ObIno BbINOS-
HEeHO NMpW BKMOYEHHOM MOSIOKEHUN BbIKNOYaTENs, TO COPOC BNOKMPOBKM OOMKEH ObITb BbINOSI-
HEeH NoCcpeacTBOM Nogayn OOMOSHUTENbHON KOMaHObl Ha BKNIOYEHNE BbIKMOYaTENS.

2. Ina BbiBOAa 13 paboTbl ABP ncnonb3oBaTb OUCKPETHBIN BXOA, KOTOPbLIN 3aBedEH Ha
nornyeckun Bxog nornkmn ABP «BnokunpoBkay. [1na BBoga B padoty ABP no nonoxeHuto knrova
«BBegeHo» He0BXOAMMO CUrHan C Kn4ya 3aBecTu Yepes «MMMYMbCHbIN Tamep no cnagy 2-ro
TMna» c yctaekon no BpemeHn 100 mc Ha Bbixog CCJl, KOTOpbIN B CBOKO ovepenb AOMKEH ObITb
3aBefeH Ha Bxog «COpoc GNOKMPOBKU» B COOTBETCTBMM C PUCYHKOM 6.29. Takmm obpasom,
npwn nonoxeHun knioya «BbiBeaeHo» ABP Gyaet 6nokupoBaH, a npu NepeKnioYeHnn Knova B
nonoxeHwne «BeegeHo» 6nokuposka ABP 6yaet cHumaTbCS.

—_———— e -
+ ) | |
| JucKkpeTHBIN BXOA Bxon |
: 6noxupoBku ABP «GnoxnposKa :
ABP);
Kmou ABP | > | |
Baeienu BbIBE',lquO + |
————

I I Py AL =40 w AL - 140 Bxon «cOpoc :
I— i Brox =100 e OJIOKMPOBKU» I
[ | <1

|

WmmynbcHblii Talimep |
IO Cliajly 2-To THIA

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

B ycTtponctBe umeeTca BO3MOXHOCTb paboTbl C BHEWHMMW 3awmtamn. Bcero ectb
BO3MOXHOCTb MOAKMOYUTL A0 BOCbMU BHewHUX 3awmt B3-1, B3-2,.... B3-8. BHewHsasa 3awwu-
Ta NyckaeTcsi Npuv MOSIBNIEHUWN CUrHana Ha 3agaHHOM AMCKPETHOM BXoAe, Mpu BbIMOMHEHUM
yCnoBus OTCYTCTBUS Gnokupytowlero curHana. lNpu cpabaTtbiBaHUM BHELWHMX 3alUT PUKCUpPY-
l0TCA BCe MapamMeTpbl aBapuUMHOroO cobbiTusA, Kak npu cpabaTbiBaHUM COOGCTBEHHbIX 3aLUuT.
MpegycMoTpeHbl BO3BpAT NO BHELWHEMY CUTHany C 3aepXXKOW BPeEMEHN U aBTOMaTuyeckoe no-
BTOpHOE BKItoudeHne no Bo3epaTty. C Bepcun 1.17 MO MP700 B cny4ae cpabaTtbiBaHWst CTyNeHn
C BO3BpaTOM Mpu OTCYTCTBUM (pakTopa cpabaTbiBaHUS CTyNeHb MOXET ObiTb cOpoLleHa (onums
«CBPOC CTYMNEHW») oo noasneHus curHana Bo3Bparta no onepauusm C BbiknoyaTtenem (ot
Kntoya, OT BHELUHEro yrnpasneHnsd, oT KHomnok, ot CATY).

BosBpat 3aLuTbl NPOUCXOANT:
a) ecnu BBeAeHa PyHKLMS Bo3BpaTa No BHELLUHEMY CUrHarY, No BbIMNOMHEHMWIO ABYX YCrO-

- NponagaHne BHELLHEro curHana cpabartbiBaHUS;

- NOsIBfIEHNe BHELLHEero curHana Bo3spara Ha Bpems TB3.

6) ecnu yHKLMA BO3BpaTa No BHELLHEMY CUrHany BbiBeAeHa:

- MO UCYE3HOBEHMIO cUrHana cpabaTbiBaHuS;

- Npu nosiBNeHnn 6NOKNPYIOLLLErO CUrHana.

Pexumbl paboTbl 3aLmThI:

«BbIBEOEHA» - 3awuTa BbiBEAeHa 13 paboThbl;

«CPABATbIBAHVE» - 3awmta BBeAeHa B paboTy C KOHTPOSIMPOBaHMEM YCTaBKM MO
BpemeHn. OTKNIOYEHMSA BbIKITOYaTENS U OENCTBUSA HA CUrHANU3auuio He NPOUCXOAMWT.

«CUTHAJITM3AUUA» - kak npu « CPABATBIBAHUME», HO C AeCTBMEM B CXEMY CUTHanu-
3auuMmM 1 3anNnCbio B XXypHan aBapuu;

«OTKITKOYEHUWEY» - T0 e, uto 1 npu pexunme «CUMTHAINTN3ALUNA», nnoc gencreme Ha
OTKNIOYEHME BbIKNOYaTenNs;

«OCUUNNITOINPA®» (gns MP730) - To xe, 4yto n npu pexumme «OTKITKOYEHWEY, nntoc
KOMaH4a 3anMcu ocLumnnorpamMmmbl.

Hannuve dyHkumn «OCUUITTIIOTPA®» (gns MP700), «AlB», «YPOB», «ABP»,
«CBPOC CTYTEHW» no kaxxgow CTyneHn 3a0aéTca B ycTaBkax KOHUrypaumm.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHO AllB u ABP.

Bce cTyneHn dyHKUMOHANbHO MOEHTUYHBbI U UMEKT XapakTePUCTUKN, yKasaHHble B Tab-
nmue 6.15.

Tabnuuya 6.15

HanmeHoBaHue napameTpa 3Ha4yeHune
1 | Anana3oH yCcTaBOK Mo BPEMEHU: 0-3000 c
2 | OnckpeTHOCTb YyCTaBOK MO BPEMEHMU: 0,01 c(0,1¢)
3 | OcHOBHas NOrpeLwHoCTb cpabaTbiBaHUA NO BPEMEHM: +10 mc

@DyHKUMOHaNbHaa CXxemMa BHELIHEN 3alinThl NpuBeaeHa Ha pucyHke 6.30. brok, nokasaHx-
HbI Ha puUcyHKe 6.30, peann3oBaH NPoOrpaMmmHo.

MP700, MP730 pegakunsa 7.1 62 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

aBapuiiHoe
—
OTKIOYeHNe

* YnpaBneHue BbiKNtoyaTenem
OT KJ1t04a UK OT BHELUHErO Unun
OT KHoMok unu ot COTY;

** Onuusi «COpoc cTyneHun» ¢
Bepcun 1.17 MO MP700

| OTKMoYeHue OR [
I
| curHanusaums
I
wq _/ _BBEdeHAa C6bpoc cTyneHu**
BbiBEAEHA &
a
BbIKIIOYaTENEM®
_& —&
R ¢ Tep |
b sl T 3anuck B
XypHan aBapum
[omr o —
—">&_ — R < curHan:
s cpabaTbiBaHue
BeepneH ! TapT
& LIoR AlB no Bo3BpaTty
I Her - |
! Her
u1n ﬂa ™ | i
& KomMaHpga:
L Oa / (\ BKITIOYUTD )
& TB3
+ 2
I—S T —[
a) Ilornyeckas cxema MP700 FR
CryneHb
OR
i o
! ocuunnorpad [
| OTKNKYeHue { OR z
, : —
| curHanusaums
| ocuunnorpada
“qn BBeJeHa
BblBEAEHA &
Ynpaenexue
BbIKNtoyaTenem® 3
R VR Tcp

CurHan 61oKMpoBKM —

Curnan nycka

BosBspat

i

I Hert

“qn Oa

OR

CwrHan Bo3Bpara

|

6) Jlormyeckasn cxema MP730

TB3

aBapuitHoe
| OTKIIIOUEHVE

3anuck B
XypHan aBapui

ArB no
BO3BpaTy
T

Het :
|

curHan:
cpabaTbiBaHue

{ KOMaHaa:
BKMIOYUTb

PucyHok 6.30 — briok BHelHen 3awunThbl
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6.6 OnpeneneHne mecta noBpexaeHus (tonbko ans MP700)

Yctponcteo MP700 umeeT BCTPOEHHbIN oOpraH onpefeneHuss mMecTta noBpexaeHust

(OMIM), npegHasHayYeHHbIN N onpeaeneHns paccTosHUS 40 MeCT ABYXdasHbIX N TPéXdasHbIX
K3.

PacuéTt paccToAaHnA A0 MeCTa noBpexaeHnd LK3’ KM, Npon3BoanTcA no cbopmyne

UM@
Im I_
(‘4
L, =——7
K3 !
Xy,
Uyo Uyo .
rge Im| == | — MHMMAas YacTb OTHOLLEHUSA BEKTOPOB =—,
IM(I) M®d

| o — MeEXOydasHbI TOK, A;

g

c
g

» — MexpaydasHoe HanpskeHue, B;

S

vz — YAENbHOE NepBUYHOE UHAOYKTMBHOE CONPOTUBIIEHNE NuHUK, OM/KM.

lvo=lor— lo

N

roe ler, le: — TOKM NoBpexXaEHHbIX das, A.

Ume =Uar—Uez,

rae Uer Uez — HanpshkeHnss NOBpeXaEHHbIX das, B.

Aunana3oHbl 3Ha4eHU napameTpos X, , 1 L, npvBedeHbl B Tabnuue 6.15a.
Tabnuua 6.15a

HanmeHoBaHue napameTpa [nanasoH 3Ha4YeHnn

YpaenbHoe nepBUYHOE WHAOYKTUBHOE COMNpO- OTt0po1

TBNeHue NuHun X, , , OM/km

PaccrtosHvne 0o mecTa nospexaeHuns L, , Km Ot 0 no 256

Opran OMIN B MP700 ocyuwecTBnsieT uaMepeHue WHAYKTUBHOIMO COMPOTUBMEHUS MO
AByM hasam ¢ HambonbluMMK TOKaMM ABa pasa 3a Nepuoa NPOMbILNIEHHOW YacToThbl. Mamepe-
HWE WHOYKTMBHOINO COMPOTUBIIEHMSI OCYLLECTBISIETCA HenpepbiBHO. B cnyyae cpabaTbiBaHUA
3awmtbl (I>, I1>>, [>>>, |>>>>) paccTtosiHMe OO0 MecTa NoBpexaeHus pukcupyeTca B XypHane
aBapui. B xXypHane otobpaxaeTcs gaTta n BpeMsi NOBpeXOeHus, paccTosHne o mecta K3, tun
K3, Tokn n HanpskeHnda. 3anuce OMIT B XypHane aBapui NpomsBoauTCcs npu cpabaTbiBaHUN
nobor CTyneHn 3amTbl OT MOBLILEHUS TOKa BBEAEHHOW B pexunme «CurHanmsauus» unm Bbl-
we. B cnyyae ogHoBpeMeHHOro cpabaTbiBaHUSA ABYX CTYNEHen OT MOBbILWEHWS TOKa B XXypHane
aBapui bopmupyeTcs ABe 3anmcu o cpabaTbiBaHUM CTyneHen n ogHa 3annce OMIT.

Ona 6onee TouHoM paboTbl OMIT pekomeHOyeTCa BBOAUTb MWHUMAIbHYIO BblAEPXKKY
BpemeHu 40 Mc 4ns cTyneHen oT NoBbILEHUSA TOKa.
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6.7 3awunTbl aBuratens (ronbko ansa MP730)

6.7.1 3awmnTbl NO NneperpeBy

3awmTta No neperpeBy MOXeT UMeTb ABe cTyneHn (Q>, Q>>). Yctpowmctso MP730
HenpepbIBHO paccyuTbiBaeT TensoBoe COCTOsiHME 3almuaemMoro obbekta. 3awmTa cpabaTbl-
BaeT Npuv NPEBbILLIEHUN TEKYLLMM TEMMOBbIM COCTOSIHUEM YCTaBKM CTYNEHMW.

TennoBoe COCTOSAHME pacCyYnTbIBaETCS:

| 2 _ At At
Q :( j 1—g Mo |4 Q,-e Tuazp ’

HOM.08

roe | — Hanbonbwnin asHbIn TOK;
I - HOMMHanbHbIV TOK ABUraTens;

T, .., - NOCTOSIHHAas BPEMEHW Harpesa,;

HOM.08

Qo - Ha4aJlibHOe 3Ha4YeHne TenoBoro COCTOAHUA;

At - Bpemsi npoTekaHus Toka | .
B ocTaHOBRNEHHOM pexunme (pexrme OXnaXkOoeHusi OBUraTens) TenrnoBoe COCTOsIHME pac-

CUHNTbIBAETCA.
At

7To><1 .
Q = QO . e ’
roe T, - NOCTOsIHHAs BPEMEHU OXNaXOEeHUsI.

Pexnmbl paboThbl CTyneHen 3awmThbi:

«BbIBEOEHA» - 3awuTa BbiBeAeHa 13 paboThbl;

«BBEOEHA» - 3awmTa BBeaeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKM MO BPEMEHM.
OTKNoYeHNa BbIKNKOYaTENs U AEUCTBUS HA CUrHanM3auuo He NPOUCXoauT.

«CUMTHAJTTUSALINA» - kak npn «BBEOEHA», HO ¢ gencTBneEM B CXeMy CUrHanu3aumm m
3anucblo B XXypHan aBapui,

«OTKITKOYEHUEY» - 10 e, uto u npu pexnme «CUTHAINTN3ALUNA», nnioc gencreme Ha
OTKITHOUEHME BbIKNKOYaTENS;

«OCUMNNIOINPA®» - 10 xe, uto 1 npu pexume «OTKITKOYEHWEY, nnoc komaHaa 3anu-
CW ocuMnIIorpaMmmbi.

Hanuune doyHkuun «AlB», «YPOB», «ABP» no kaxagon cTyneHu 3agaétcs B ycTaBKax
KOHpurypaumn.

CTyneHb

OR

OTKIN4YeHne OR

*—

T
|
|
i ocumnnorpad [
|
|
|
|

CuUrHanmsauuna

|
«qn__/BBepena

BbiBEEHA

CUrHanusaums
& & - & cTapT
& aBapuitHoe
| oTKMoYeHne | | ocumnnorpaca
3anuck B
XypHan aBapwui

curHan:
cpabaTbiBaHue

PucyHok 6.31 - Jlornyeckas cxema CTyneHu 3almTbl OT neperpesa
BHumaHue! He pekomeHdyemcsi eeo0umb oOHoepemeHHo AllB u ABP.
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dyHKUMOHaNbHAsA cxeMa 3alimTbl OT neperpesa npueegeHa Ha pucyHke 6.31. bnok, no-
Ka3aHHbIN Ha pUcyHke 6.31, peann3oBaH NPOrpamMMHO. XapakTepUCTUKN 3alumnTbl NOKasaHbl B
Tabnuue 6.16.

Tabnuuya 6.16

HanmeHoBaHue napameTpa 3Ha4yeHue
1 |dvnanasoH ycTaBoK: 0-256 %
2 | AnckpeTHOCTb yCTaBOK: 1%

6.7.2 BNOKNPOBKM NYyCKOB

6.7.2.1 BnoknpoBKa nycKoB ABuUraTtesnsi No TeNJI0BOMY COCTOSHUIO

B yctponctee MP730 npegycMoTpeHa BO3MOXHOCTb BOKMPOBKM MYyCKOB ABUratens no
TENNOBOMY COCTOSHWIO.

Mpn TennoBom coctosaHM Bbiwe Q6nk yctponctBo MP730 6nokupyet ntobble KoMaHgbl
Ha BKITOYEHWME BbIKNIOYATENS A0 CHWKEHUSA TENIOBOro0 COCTOSAHUSA HKe QOnK Ha Bpemsa 60nb-
wee To6nk (nogmeHio «BJIOK. Q»). PyHKUMOHaNbHaA cxeMa OrOKMPOBKN MYCKOB MO TEMIIOBOMY
COCTOSIHUIO NpuBeaeHa Ha pUcyHke 6.32. brok, nokasaHHbIN Ha puUcyHKe 6.32, peanusoBaH npo-
rpaMMHo.

TennoBoe cocTosiHMe MOXET ObITb COPOLLEHO (MFHOBEHHO NepeBefeHO B YCTaHOBMBLLUE-
€Csl 3HayeHne cornacHo Tekyliemy Toky) n3 meHo «3ALWLNTBI ABUTATENA» unu no BHewHemy
curHany. MNMpu cbpoce TeNNOBOro COCTOAAHUA cbpackiBaeTCa 1 curHan GroKMPYOLUIA BKITIOYEHME
BbIKIHO4aTEeNS.

Bnokuposka
no Q
|
| BblBEAeHa
L/ BrnokMpoBka
BBeOEHa
Q A Q>Q6rk —e s| T BKITIOYEHUS]

BblKNntoyarend

PucyHok 6.32 - Jlornyeckas cxema 6r10KMPOBKKU NYCKOB ABUraTens no TennoBoMy
COCTOSAHUIO

6.7.2.2 BnokupoBKa NyCKOB ABUraTesns nNo rnpeBbILLEHUI0 Y1Ccna NyCKOB

Yctponcteo MP730 HenpepbIBHO KOHTPONMPYET obuiee YUCro NyCKOB N YUCHO ropsiymnx
nyckoB 3a Bpems Tanut (nogmeHio «BJTOK. MO Nnyck»). MNpun 3adonkcMpoBaHHOM 3a 3TO BpeMs
yncne nyckoB Nnyck unu yucne ropsdmx nyckoB Nrop yctponrcteBo MP730 6nokupyet ntobbie
KOMaHAbl Ha BKNOYeHMe BbiktoyaTtens. Npn yMeHbLIEHUN CYETUMKA MYCKOB HUXKE YCTaBKM Ha
Bpema 6onbluee TONOK BKNOYEHME BbIKMNOYaTENS CHOBa paspeluaeTcs. PyHKUMOHanbHas cxe-
Ma OrOKMPOBKM MYCKOB ABUraTensi No 4Yicrny nyckoB NpuvBedeHa Ha pucyHke 6.33. bnok, noka-
3aHHbIN Ha pucyHKke 6.33, peanusoBaH NPorpamMmmMHo.

YcTtaBka onpefeneHunst ropayero coctosiHus apuratens Qrop 3agaéTcss B MNOAMEHI0
«MAPAMETPbBI OBUTATENA».

Uucno nyckoB u Onokupyrowmi curHan moryt 6biTb cbpoweHbl n3 meHw «3ALNTHI
OBUIATEJTA» unu no BHeLwwHeMy curHany.

MP700, MP730 pegakunsa 7.1 66 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

N1=N1+1

nyck » N1>Nnyck . s| T [
A
OR T6nK
Tanut N1=N1-1 T R
s T
—OR 6nokupoBka
BKITIOYEHUS
’, R | BbIKMOYaTens
& N2=N2+1 T
Q>Qrop » N2>Nrop —
+ T6
N2=N2-1 OR LS
o t =24 R
S [t 2

i

PucyHok 6.33 - Jlornyeckasi cxema GroKMpPOBKM NYCKOB ABUraTens no Ynicny nyckos

6.7.3 OnpepeneHne nycka

OnpepeneHne nycka asuratens B yctponctee MP730 ocylwiecTtensercs cnegyowmnm ob-
pa3oM (pucyHok 6.34). Ecnn 3a 100Mc Tok Bo3pacTaeT oT 3HavyeHnda meHble 0,021 oo nyckoBo-
ro Toka Inyck cdoumkecmpyeTca curHan «3anyck» asuratens. ®akTtoMm «OKOHYaHue nycka» gsurarte-
nga asnseTca cHwkeHue Toka Hwke 0,95Inyck. Ecnu 3a Bpema Tnyck oT Hayana nycka TOK He
CHU3UNCSA HUXe InycKk, To 3aduKCnpoBaH NycK asuratend u opMmupyeTcsa curHan «nyck». Pe-
XUM OT «3anycka» [0 «OKOHYaHus nycka» YCTPOMCTBO pacno3HaéT kak pexum «[TYCKy,
OCTasnbHblE PEXMMbI YCTPOWCTBO pacno3HaéeT Kak pexumbl «kPABOTA».

Myck
3anyck
! OkoH4YaHve nycka
Inyck| — — — — — C
0,95Inyck- — — — — { — — — — — — —
0,02IH
t
<100 me | Tnyck >
pexum «PABOTA» | pexum «ITYCK» P pexum «PABOTA»

PucyHok 6.34 — Npouecc nycka gsuratens
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6.8 Onpepensiemasn nonb3oBartenem rforuka (tonbko ansa MP700)

6.8.1 O6Lwme nonoxeHuns

KoHgurypmnpoBaHue onpegensieMoun nosib3oBatesieM fOormkn OCyLecTBNAeTcs ¢ NoMo-
Wb cheunanbHOro pegaktopa (BCTpPOEHHOro B nporpammy YHUKOH), KoTopbin obecrneynsaeT
NMOCTPOEHME CXEMbI PENENHON 3aLUUTbI Ha rpaddMyYecKkoM A3blke PYHKLMOHANbHbIX 6110KOB.

3apada onpegensemon norb3oBaTenem forvku peannsyeTcs B 4eCATUMUNIINCEKYHOHOM
unkne. O6bEM nporpammbl orpaHuyeH 2016 6antamwm.

B MP700 BbIxOAHblE FIOrM4Yeckne curHanbl MOryT ObiTb 3aBeeHbl Ha formyeckue Bxogbl
6rnokupoBkK, cpabaTbiBaHUA U ynpaBneHUa (YyHKUMA 3alumMT, aBTOMAaTUKU M yNpaBreHus Bbl-
KrntoyaTtenem.

MP700 nmeeT cneayowme yHKUMOHaNbHbIe GrOKN: BXOAbI, BbIXOAbI, 3anncu B XXypHar,
nornyeckune anemeHTbl «W», «UINN», «ckntovatowee UIMN», «HE», Tpurrepel, Tanmepbl, Mynb-
TUNNEKCOopbI.

Kaxxgomy 6510Ky cxembl aBTOMaTunyecku npuceamBaeTcs umsa Block<Homep no nopsaky
cosgaHusa>. [insa obnerdeHnsa YteHna cxembl 6110kM MOryT BbITb NepermMeHOBaHbI

6.8.2 Pa3bémbl
Pasbem «Bxoa»

OnemeHT «Bxog» nossonser 3arpyxkatb 1 OGUT OaHHbIX M3 BHewHen 0asbl AaHHbIX
YCTPOMCTBA BO BHYTPEHHIO 0a3y AaHHbIX CBOOOAHO MNpPOrpamMMMpPyeEMON NOTMKU. JNeMEHT
«Bxog» 3aHMMaeT 06bEM namATn 6 6anT..

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

- BXOAHbI€ ANCKPETHbIE CUrHanbl;

- BXOHbl€ fIorm4yeckne curHansi,

- curHan cpabaTbiBaHUs U3MEPUTENBHOIO opraHa nbon 3alumnThbl;

- curHan cpabatbiBaHus nNoboun 3amThl;

- CUrHanbl HENCNPaBHOCTMY;

- CMrHanbl aBapun, cUurHanuaauuu;

- CUrHanbl O COCTOSIHUW BbIKITKOYATENS, CUrHanNbl KOMaHa ynpasreHns BblkoyaTenem;

- 00 16 NOrM4Yeckmx Krnoyen ynpasneHus.

Jlormyeckne knioum ynpasieHNa No3BoNAOT ¢ NynbTa yctponctea MP700 BBOAUTE U Bbl-
BOOUTb (PYHKLMM HanMcaHHbIe Ha onpeaensieMon nosfib3oBaTesieM noruke.

Howmep 6a3b1 nan- Ha3Banwue cur-

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

\ 71a 0a3bl JaHHBIX ‘/HI)IX

BlockD[ BO1:40 = MO]

>

PucyHok 6.35 — Pasbem «Bxog»

Pasbem «Bbixoao»

OnemeHT «Bbixog» nossonseT coxpaHATb 1 OGUT OaHHbIX M3 BHYTPEHHen 6a3sbl AaHHbIX
cBO6OOHO NPOrpaMmMuMpyeMon NIOMMKM BO BHELLHIOW a3y AaHHbIX YCTPOMCTBA. OnemeHT «Bbi-
Xo4» umeet pasmep 6 6anT.
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Mpun nomowm pasvémoB «Bbixoa» MP700 no3BonseT BbIBOAUTb A0 24-X BbIXOAHbIX CUr-
Hanos cBob6oaHo nporpammupyemon norukn (CCJI11 — CCJI124) Ha pene, MHAMKATOPbLI U BbIXOA-
Hbl€ NTOrMYecKne CUrHansbl.

Howmep BeIxogHOrO
Wwms Onoka cUrHajia

Block1[ Beimog 1]

e

PucyHok 6.36 — Pasbem «Bbixog»

Pasbem «3anuncb 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
cnegywouwem Buae: «coobueHne cnn Ne XX». [laHHble anemMeHTbl NO3BONSAKT co3gaTth Ao 64
cB060OHO NporpaMmmmpyeMsblx 3anmcen B XxypHan cobbitui. [pu oopmupoBaHum 3anncen Heob-
XOOUMO Yy4uTbIBaTb, YTO PECypC SHEpProHe3aBMCUMMOW MaMsiTM orpaHuyeH. Bcneacteum atoro
cnenyet uaberatb YacTblX M MHOTOKpaTHbIX OBpaLleHui K XXypHarny CUCTEMBI.

Howmep 3amucu B
MM Onoka p

\ /mypHane

Block2[ 3anmce B ®ypHan 2]

|

PucyHok 6.37 — «3anucb B XXypHan»

6.8.3 Jlormyeckum anemeHT «»

AnemeHT «M» MmoxeT nmeTb OT 2 00 8 BXOAOB. B 3aBMCMMOCTM OT 4ucna BXOAOB are-
MEHT 3aHnmaeT oT 8 oo 20 6anT namATn NporpamMmbil.

Ha anemeHT «MN» moxeT BbITb NnogaHa nwbdas kombuHaumsa curHanoB. Ha Bbixoae ane-
MEHTa NosABNSAETCS Nnorndeckas eanHuLa ToNbKo B Crnyyae, Koraa BCce BXOAHbIE CUrHanbl UMeET

3HayeHue Norn4eckon eguHnLbI.
Nwms Onoka

Blacl 10
&

—

[TTTT1

PucyHok 6.38 — Jlornyeckum anemeHT «U»

6.8.4 Illornyeckmnu anemeHT «AJTU»

AnemeHT «JTN» moxeT nmeTb oT 2 Ao 8 BXxoaoB. B 3aBMcCMMOCTM OT Yncna BXoAoB ane-
MEeHT 3aHumaeT oT 8 oo 20 6anT namaT nporpamMmmei.

MP700, MP730 pegakunsa 7.1 69 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

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 NIOrm4Yeckon eanHULLbI.
HNms 610Ka

Black12
|

s

[TTTT

PucyHok 6.39 — Jlornyeckum anemeHT «UJTN»

6.8.5 Jlornyeckumn anemeHT «Acknrovarowee UTN»

AnemeHT «WUckntovaowee UMN» moxeT umetb ot 2 ao 8 Bxogos. B 3aBucumocTtn ot
yucna BXo4oOB 3NIEMEHT 3aHMMaeT oT 8 0o 20 6anT namsT NporpamMmmbi.

Ha Bxog anemeHTa «AJIM» moxeT ObITb NogaHa ntobas KomomnHauus curHanoB. Ha Bbl-

Xo[4e anemeHTa NnosaABndeTcs norndeckas eanHuua B criydae, Korga Ha ero Bxogax HeyeTHoe KO-

NUYECTBO eanHWL.

HNms 610Ka

Blocki1*

Ea)

—

N

PucyHok 6.40 — Jlornyeckun anemeHT «Mckntovatoee UITA»

6.8.6 Jlornueckmnun anemeHT «HE»

oOnemeHT «HE» cogepXxut oguH Bxo4 U oanH Bbixog. CurHan Ha BbIXo4e norn4eckoro
3NeMeHTa — UHBEPTUPOBAHHbIN BXOAHOW CUrHan.

Nwms Ontoka

e
Bloclks

Fo =

PucyHok 6.41 — Jlornyecknmn anemeHT «HE»

MP700, MP730 pegakunsa 7.1 70 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

6.8.7 RS- n SR-Tpurrepsl

B MP700 cywecTtBytoT ABa Tuna TpurrepoB: RS (tun 1) n SR (Tvn 2), ¢ npnoputeTom pa-
6oTbl N0 BXxOAYy R 1 S cOOTBETCTBEHHO.

onemeHT «RS-Tpurrep» («SR-Tpurep») nmeet asa Bxoaa (pUCyHok 6.42): yctaHaBnuea-
towmn S n cobpacbiBatowmi R. MNMpu nosBneHnn eguHULbl Ha Bxoge S oopMupyeTcs eguHula Ha
BbIXOZe, COCTOSIHME BbIXOAa 3arnoMWHAEeTCs U COXpaHseTcs Mpu UCYHE3HOBEHUW eAuHWUblI 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 6.42 — «RS-Tpurrep» n «SR-Tpurrep»
6.8.8 Tanmepbl

O6béM 3aHMMaeMomn anemeHToM « Tanmep» namaTtu - 12 6anT.

Tum taii- Y CTaBKa 110
P Groxa Mepa BPEMCHH
\
Blockd[ Ha cpaf.; 0,25 ¢
T
:‘-\._

PucyHok 6.43 — Tanmep

Tanmep Ha cpabaTbiBaHue (Tanmep 1)

OnemeHT «Tarmep 1» npegHasHadeH ONsi BbINONMHEHUA QYHKUUW 3a4epPXKKM BPEMEHMW.
CurHan Ha BbIxoge TanMmepa Ha cpabaTtbiBaHME MOSABNSETCA 4epe3 Bpemsi Tcp nocne
NnosiBNeHnst curHana Ha Bxoge. lNpu nponagaHum curHana Ha BXo4e CurHan nponagaeTt M Ha
BbIXxo4e (PUCYHOK 6.44).

Ecnu npogomknTenbHOCTb UMMNyrbca Ha BXOA4E MeHbLue, YyeM Bpemsa cpabatbiBaHus Tcp,
TO BbIXOZ Tanmepa OCTaETCA B COCTOSTHUW JNTOTMYECKOrO HyIs.

Mpn 3anMcm HOBOW NOMMYECKOM MpOorpaMmmbl UM CTapTe YCTPOMCTBA B Criyvyae Hanmyus
curHana cpabaTbiBaHus — Tammep oTpabaTtbiBaeT Kak npu nNpsamMoM, Tak M Mpu MHBEPCHOM

BXOe.
cTapt

By = A A
npsmon [ 1|
BbIX A BXoR
Tep T—‘Cp
Bx. % # 77
NHB. 4 A NHB. q TL
BXO[,
]
BbIX: Teop

PucyHok 6.44 — Tanmep Ha cpabaTbiBaHue (Tarimep 1)
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Tanmep Ha Bo3BpaT (Tanmep 2)

MpuHUuMn paboTbl: Npu eanHWLE Ha BXo4e TaMmepa Ha BO3BpaT Ha €ro BbIXOoAe Takke
Oynet eguHuua. Ecnu eamHyua Ha Bxode nponagaeT, TO Ha BbIXo4e eAnHULA COXPaHseTCs B
TeyeHun BpemeHn Bo3BpaTa T3 (PUCYHOK 6.45).

[Mpwn cTapTe ycTponucTBa uUnm 3anmcu HOBOW JIOrMYECKOM NporpaMmbl B Criydae UMmetoLle-
rocs curHana Ha cpabaTbiBaHMe — Tanmep oTpabaTbiBaeT npu nobom Bxoge: NPSMOM UK UH-
BEPCHOM.

crapr
ox 77 I,
npsMo T
BbIX: /7‘///1‘ Vi /f/ﬁ/‘/A‘ BX0[
TB3 Te3
BX. i P22
WHB. 7 A, AHE
BX0[
BbIX. //‘//1‘ i //z!
TB3 Te3 _/

PucyHok 6.45 — Tanmep Ha Bo3Bpart (Tanmep 2)

MMmnynbcHbIn Tanmep no ppoHTy Tuna 1 (tanmep 3)

MpuHUun paboTbl: cpabaTbiBaHMe TanmMepa 3 NPOUCXOAUT NPU NOSABNEHUU (PPOHTa UM-
nynbca Ha Bxoge. Ecnu 3a Bpema paboTbl TanmMepa Ha BXo4e NOSABMASETCH elle OAvH UMMybC,
TO nepesanycka TarMMmepa He NPOUCXoauT, T.e. UMMYIbC Ha BbIXOAe B NOOOM criyyae He npeBbl-
cut BpemMs Tuvn (pUCYHOK 6.46).

Tanmep He oTpaboTaeT Npu HanNMYMM Ha BXo4e NOrM4Yeckon eauHULbl BO BpeMsa ctapTta
YyCTPOWMCTBA UK 3anncu NOrM4YeCcKon NporpamMMbl, Kak npy NPSIMOM, Tak U Npyv MHBEPCHOM BXOAe€.

cTapt
o 222722 A AR
npsMon T
/J /J BXoa
BoX: Tumn Tumn
) vz % 2~
WHB. | 2 | 4 .
BbIX T 4
nmMn -/ WHB. & T
—0
)ox 7 przzzz Z]7  BroA
WHB. /] >
BbIX: 2
Tumn -

PucyHok 6.46 — ImnyrnbCHbIM Tanmep no opoHTy Tuna 1 (tanmep 3)
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MMmnynbcHbIN Tanmep no cnagy tuna 1 (tammep 4)

MpuHuun paboTbl: Tanmep cpabaTbiBaeT No cnagy MMmnyrnbca Ha Bxoae. [pn 3TOM Ha Bbi-
xoge hopmupyeTcsa norndeckas eanHuua Ha spems Tumn. B cnyyae nosiBneHnsa Ha Bxode HOBO-
ro MMnyrbca 1 ero cnaga 3a spems Tumn nepesanyck TaMepa He NPonUcxoanT (PUCYHOK 6.47).

Tanmep He oTpaboTaeT Npu HanNMuMM Ha BXOAE NOMMYECKOM eAnHWLbI BO BpEMS cTapTa
YCTPOWCTBA UK 3anmcu JIOrM4eckom NporpamMmbl, Kak Npu NpsiMoMm, Tak U Npu MHBEPCHOM BXOAe.

cTapt

oy I/

npsiMon T

BBIX. ] s I BXOA

Tumn  Tumn

ax P27 74 A FA N

MHB. IS, 27777777777\ we. [ @ n
BXO[,

BbIX: ] fq

Tumn  Twumn -

PucyHok 6.47 — mnynbCHbIA Tanmep no cnagy tuna 1 (tanmep 4)

MMnynbCcHbIN Tanmep No ppoHTY Tuna 2 (tanmep 5)

OTnuumne nmnynbCHOro Tarmepa no PPoHTY Tnna 2 ot Tuna 1 B TOM, 4TO Npu NOSABNEHUN
HOBbLIX MMMNYNbCOB 3a Bpems paboTbl TarMmepa, NPOUCXOAUT nepesarnyck YyCTaBKu MO BPeMEHU
TanmMepa, T.e. C KaXablM HOBbIM MMMYSIbCOM Ha BXOAE YBENUYNBAETCH ANIMTENbHOCTb MMMNynbca
Ha Bbixoae Ha BpeMs Tumvn (pUcyHoK 6.48).

Tanmep He oTpaboTaeT Npu HaNM4MM Ha BXOAE NOMMYECKOM e€AUHULLI BO BpeEMSA cTapTa
YyCTPOMCTBA UMK 3anncu SIOrM4eckom NporpamMmebl, Kak Npu NpsiMoMm, Tak U Npu MHBEPCHOM BXOAe.

crapt

o 22222 /R R
npsiMon T

BbIX. L Vs {/ /1 BXOA

Tumn Tumn

o 77 1 7 2

we— 777D TA Q7777777777777 . wee. __] & -
BXO[,

BbIX: //de

Tumn _/

PucyHok 6.48 — mnynbCHbIM Tanmep no poHTy Tuna 2 (tTanmep 5)

MMnynbCcHbIN Tanmep no cnagy tuna 2 (tammep 6)

OTnunyre nMnynbCHOro Tanmepa no cnagy Tvna 2 ot Tuna 1 B TOM, YTO NPV MOABMEHUN
HOBbIX CNagoB UMNynbca 3a BpeMs paboTbl TaiMepa, MPOUCXOAMT nepesanyck ycTaBku No Bpe-
MeHW TanmMmepa, T.e. C KaxablM HOBbIM UMMNYIIbCOM Ha BXOAE yBenuynBaeTcs AfMTENbHOCTb UM-
nynbca Ha BbIxofe Ha BpeMsi Tumn (pncyHok 6.49).
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Tanmep He oTpaboTaeT Npy HanM4YMM Ha BXOAe NOrMYeckon eanHuLbl BO BpeMs ctapTa
YyCTPOMCTBA UMK 3arnucu JIOrM4eckom NporpamMmbl, Kak npu npsiMmom, Tak 1 Npy MUHBEPCHOM BXOJE.

cTapT

- 07 v
npsiMon T

BbIX. /‘///J‘ BXOR

Tumn

o 77770 0 77z

VHB. A 7 > MHB. & T
BXO[,

BbIX. L : /ﬂ‘

Tumn Tumn —

PucyHok 6.49 — IMnynbCHbIM Tanmep no cnagy tuna 2 (tanmep 6)

6.8.9 MynbTunnekcop

MynbTunnekcop nmeet Tpu Bxoda (agpecHsinn Bxoq Y n asa Bxoaa Inl u In2). MNepeknto-
yartenb noakmnwYaeTt oauH u3 Bxogos Inl nnu In2 K Bbixogy Q, B 3aBUCUMOCTM OT CUrHana Ha
agpecHom Bxoge Y. Ecnu Ha agpecHbIn BXO4 nogaHa eanHuua, To nogkntoyaeTtcs Bxoq In2, ec-
nn Honb, To BXxoA Inl. O6bEéM 3aHMmMaeMon anemeHTom «MynbTunnekcop» namatn 10 6ant.

Nwms O1mok

Block T

b S
1 Q—

FIn2
Eo v

PucyHok 6.50 — MynbTunnekcop

6.8.10 TekcTOBbIN ONOK

[aHHbIN 3nemMeHT npeaHa3HayeH Ans co34aHUs MOACHSALWEro U MHAPOPMAaLMOHHOTO TekK-
cTa. TeKCToBbIN B6I0K HE CBA3aH NOMMYECKUMN CBA3AMM C OCTalNbHbIMU drieMeHTamu rpaduye-
CKOro pegaktopa nporpaMmmMmbl YHUKOH 1 NO3TOMY HE MMEET BXO0B U BbIXOAOB.

TexcT, HalMCaHHBIHN ITOJIb-

Wwms Onoka
— Block13 soparenem

PucyHok 6.51 — TekcToBbIN 610K
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7 PYKOBOACTBO NO 3KCIMNNYATALIUN

7.1 OpraHbl ynpaBneHUA U UHAUKaLUK

OCHOBHbIM 3NEMEHTOM OTOBpaKeHUsa SABNSETCA KUOKOKpUCTanuyecknn OyKBEeHHO-
undppoon nHamkatop XKW (gucnnen), cogepxawum ase CTPokn no 16 cMmBoros.

NHdopmaums, KOTOpY0 MOXHO BbIBECTU Ha Aucnnen, pasburta Ha kagpbl ¢ (pMKCMpoBaH-
HbIM cogepxaHueM. [MooyepeHbIn MPOCMOTP KaApOB OCYLLECTBNAETCA C MOMOLLBbI KHOMOK.
OuyepegHOCTb CMeHbI KaapoB Ha Aucnnee onpeaensaeTcs rnaBHbIM MEHIO Y MOOMEHIO.

B «aexypHom» pexume pabotbl noacseTtka YKKW noraweHa n otobpaxaeTca nepsbiit
kagp MeHto. MNpn HaxaTum Ha nbyo KHOMKY noacBeTka BKNovaeTcs. Ecnu HU ogHa KHoMKa He
HaXnumaeTcs B TedeHne 3 MUH, NMOACBETKA racHeT U YCTPOMCTBO NEPEXOAUT B «AEXYPHbINY pe-
Xnm.

[dononHntensHO Ha 12 eAMHUYHBIX MHAMKaTopax (B AanbHenwem — cBeToanoaax) MHAu-
umpyetcs (cMm. Tabnuuy 7.1):

Tabnuua 7.1
CHocka Ha | HaumeHoBaHue n
CeeToguop roput MpumeyaHue
puc. 7.1 uBeT cBeToAMOOA
6 ABAPUA (kpac- | EcTb HOBasi 3anncb B Xyp- | NMpousowno cpabaTtbiBa-
HbIN) Hane asapwv HWe 3aLuThbl
KOHTPOIb (xen- ECTb HOBas 3annCh 0 HEUC- | g i Heucnpas-
8 , NpaBHOCTU B XXypHane cu-
ThbIN) HOCTb
CTEMbI
BKNKOYEHO
2 - BbikntoyaTernb BKNIOYEH
(KpacHbIn)
OTKITKOYEHO
4 y BblkntoyaTenb oTKMo4YeH o
(3eneHbIn)
8 cBoboaHO npo-
5 rpamMmmMumpyembIx L L
CBEeTOO4MOAO0B
(3eneHbin)*

*MpumedaHne — cBobogHO nporpammMmmpyemMble CBETOAMOAbI MOryT paboTaTb B pexunme
nostoputens nNubo 6nunHkepa. MNpu paboTte B pexunme 6rMHkepa oHM MOryT ObITb COpOLLEHbI NO
CUrHany Ha OUCKpPeTHOM BXoAe, MO KoOMaHde M3 MeH, No UHTepdency cBsasu, no npocMoTpy
XypHana aBapum nnu cuctembl. CoCTosiHME CBETOLAMOO0B COXPAHSIETCA MPU BOCCTaHOBEHUN
onepaTMBHOIO NUTaHUS.
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PucyHok 7.1 — OpraHbl ynpaeneHnsa n nigukaumm MP

KHOMKM ynpaBneHus BbINOMHAKT creayrowme yHKLUN:

BKIJ1 — BkntoyeHue Boikntovatens (1);

OTKIJ1 — oTkntoveHune Boiknovatens (3);

YXYPHAI ABAPUI — npocmoTp >xypHana aBapwii (7);

XYPHAIl CUCTEMBbI — npocmoTp xXypHana cuctemsl (9);

CBPOC - cbpoc BBOAa yCTaBKM U nepexop B BbiecTosiwee noameHo (10);

BBO[] — BBOA 3Ha4YeHUs, BXOA B MOAMEHIO UMW B PEXMM U3MEHEHUSA napameTpa (11);

O - NepeMeLLeHne No OKHaM MEHIO 8gepxX NN yBenuveHue 3HadeHns yctasku (12);

- NepeMelLLeHIe No OKHam MEHIO enpaeo U rnepemMelleHme Kkypcopa srnpaso (13);

- NepemMeLleHne No OKHaM MEHI0 8HU3 UMW YMEHbLLUEHNE 3HavYeHus ycTasku (15).

O - nepemMelleHne no okHam MeHto eJsieeo NN nepemMelleHne Kypcopa BneBo (14);
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7.2 CTpyKTYypa MEHI0

MeHto 3awmTbl MMeeT apeBoBuaHY0 CTpYKTypy. C nomolubto XKW nonb3oBaTens nmeet
BO3MOXHOCTb MPoYUTaTh CreayrLyo MHPOPpMaLnio, pacrnofioKeHHYI0 B pasfnnYHbIX NOAMEHIO:
1. Tekywime 3Ha4YeHNS:

1.1. Tokos:
1.1.1. N'amepeHHbIX Mo hasHbIM KaHanam Toka;
1.1.2. N3mepeHHbIX MO YeTBEPTOMY KaHasy Toka, OCHOBHOW U BbICLLUEN rapMOHUK;

1.1.3. Pac4yé€THbIX, npsAmMon, obpaTHOWM 1 HyNeBow nocnenoBaTenbHOCTEN;
1.2. TekyLme 3HaYeHNs HaNPSXKEHUM:

1.2.1. N3amepeHHbIX basHbIX U JIMHENHBIX;

1.2.2. \amepeHHOro rno YeTBEPTOMY KaHasy HanpshkKeHus;

1.2.3. PacuyéTHbIX, npamon, obpaTHOM 1 HyneBow NocnegoBaTenbHOCTEN;
1.3. TekyLLiee 3Ha4YeHne 4acToThl;
Cbpoc nHagukauuu;
KypHansb!:
XypHan aBapun (32 coobLieHns), KOTopbIn BKNOYaeT B cebs:
AaTy, Bpemsi NoBpeXaeHns;
cpaboTaBLUyHO CTYMNEHb;
BMJ NOBPEXAEHWS;
MaKCMMarnbHbIN TOK NOBPEXAEHWS;
TOKM B MOMEHT cpabaTbiBaHNA 3alUUThI;
COCTOSIHME BXOA0B W BbIXO4OB;
XKypHan cuctembl (BkntovaeT B cebst 128 nocnegoBaTenbHbIX BO BPEMEHU COOOLLEHMS
O HEeucrnpaBHOCTAX B CUCTEME 3aluTbl JIMHMU. Tunbl cOOBLEHM NpeacTaBneHbl B
n. 8.12);
XKypHan ocuumnnorpamm;
C6poc xypHanos;
4. Pecypc BbiknoyaTens;
5. KoHcpurypaums ycTponcTaa,;
6. OwnarHocTuka.

W

lMonb3oBaTtesnib MMEET BO3MOXHOCTb npomn3sectn MaAMeHeHns B KOH(*)I/IpraLI,l/IVI CNCTEMBbI,
BBeOA npaanbeM naporsib nocrne BHeCceHnd N3MEHEHNN B COOTBETCTBYHOLLUX MOAMEHIO.

BrumaHue! lpu ebixode ¢ npouzsodcmea ycmaHossieH rnaposis AAAA.

|/|CI'IOJ'Ib3yeMbIe CMBOIJbI:

<:> - NCnoJyib3oBaHME KHOMOK Ha rlepep,He|7| naHenn Ttmna.

@ - npoaBm>XeHne BnpaBo NO MEHLIO;

- NpoABuMXeHne BreBO MO MEHIO;
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@ - NCnoJyib3oBaHME KHOMOK Ha nepe,D,HeVl naHenn Ttmna.

- NpoaBumXxeHne BBepxX Nno MEHIO,

- NPOABMXKEHME BHU3 MO MEHIO;
<:g - ucnonb3oBaHune kHonkn «BBO».

[na yoobcTBa NnpocMmoTpa napameTpoB, Nosib3oBaTeslb MOXET NPOCMOTPETb coaepKaHune
NMYHKTOB MEHI0, yaepuBasi BbiOpaHHyto um knasuwy. Npu atom Ha akpaHe YKKU umknunyecku
BbICBETATCSA UMeIoLMecs napameTpbl B BbIOpaHHOM MyHKTe.

Ecnv nonb3oBaTtenb nNpy NpocMoTpe UMM U3MEHEHUM NapaMeTPOB HE HAXMMAaET Ha KHOM-
KA B Te4yeHne 5,5 MWH, TO YCTPOMCTBO aBTOMAaTUYECKN NEPEXOOUT B «AEXYPHbLIN» PEXuM, npu
9TOM aBTOMAaTUYECKM 3anpeLLaeTcs pexmnm U3MeHeHust ycTaBok. [1na npoBegeHus naMeHeHuin
HeobXxoaUMO 3aHOBO MOBTOPUTL BCE AENCTBUSA MO BXOXKAEHUIO B MOAMEHIO U U3SMEHEHUIO 3Ha4e-
HUIA.
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7.3 MpocMOTp TEKYLMNX 3HAYEHNN U3MEPEHHbIX BEeNTUYMH

[MpocMOoTp 3Ha4YeHNn n3MepeHHbIX BENUYKNH ocyllectensaeTca B MeHo « ISMEPEHUE».
3aronoBoK JaHHOro MEHIO ABMSIETCH NEPBbIM KagpoM 1 oTobpakaeT 3HadYeHne Toka B (pase A.
[MpocMoTp ocTanbHbIX 3HA4YEHUN OCYLLIECTBISETCA NepeMeLLeHneM U3 NepBoro kazgpa cornacHo
cTpykType MeHto (MpunoxeHune 3). 3HaYEHUS TOKOB N HANPsXeHU OToBpaXkatoTcs ¢ y4ETOM KO-
apuymneHTa TpaHchopmMauumn TpaHCcopMaTopoB TOKa U TPAHCHOPMATOPOB HaMNPSKEHUN, T. €.
NoKa3sbIBalOTCA pearibHble BENIMYUHBLI U3BMEPEHHbBIX BENTUYNH.

M UBMEPEHME OCH
Ia= + XXX.xx A

Tekywee 3HayeHue Toka ¢asbl A (B, C) n TokoB lo, Ir, 11,12, 10, roe

IO — OCHOBHas rapmMoHuKa ToKa (HyneBoW MnocreaoBaTesibHOCTU), U3MEPEHHOIO MO YeT-

BEPTOMY KaHary TokKa;

Ir — BbICLWIasa rapMOHKUKa ToKa (HyfieBour nocreaoBaTesibHOCTH), UIBMEPEHHOIO MO YeTBEP-

TOMY KaHany Toka;

I1 — pacyeTHbIN TOK NPAMOW NOCeA0BaTENbHOCTMU;

|2 — pacyeTHbIN TOK 06paTHOM NOCNeAoBaTENbHOCTHU;

|0 — pacyeTHbIN TOK HYNeBOW NocrneoBaTesIbHOCTU.

3HaK «+» Unu «-» nepe YMCroBbIM 3Ha4YEHNEM TOKa NnokasbliBaeT HanpaBfeHne MOLLHO-
CTU: «+» - OT WWKNH, «-» K LUMHaM.

M UBMEPEHME OCH
Ua= XXX.xx B

Tekywee 3HadeHne HanpshkeHus dasbl A (B, C), nuHenHbix HanpsbkeHnn AB, BC, CA,
HanpsbkeHun UL, U2, UO, Un, rae

Ul — pacy€THOEe HanpshkeHne NpsaMon nocrneaoBaTenbHOCTY;

U2 — pacyé€THoe HanpshkeHne obpaTHOM NocrneaoBaTesibHOCTY;

UO — pacy€THOe HanpshkeHue HyneBou nocrnenoBaTesibHOCTY;

Un — namepeHHoe HanpshkeHune (HyneBown nocrnenoBaTesibHOCTM) MO YeTBEPTOMY KaHany
HaNPsXKeHWS.

M UBMEPEHME OCH
F= XX.xx T'u

TekyLiee 3Ha4YeHne 4yacToThl.

M UBMEPEHUME OCH
P= XXX .xx kBT

TekyLwee 3Ha4yeHne akTMBHOM TPExdasHon MoLHoCTHK (B KBT unn MBT).

Y UBMEPEHME OCH
o= XXX .xx kBap

TekyLee 3HayeHne peakTuBHOM TpéxdpasHom moLHocTH (B kBap unn Meap).

M UBMEPEHME OCH
COS= X.xx

3HayeHve napameTpa Cos®.
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7.4 Cobpoc nHamkaumm

[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 XXypHanbl

XYPHAJI y
ABAPYIT [MpocmoTp XXypHana aBapun.
XYPHAJ MpocmoTp XKypHana cuctemsl.
CUCTEMEI D
CTATUCTHUKA

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

XYPHAJIOB D

7.5.1 NMpocMmoTp XypHana aBapum

Mpn oBHapyxeHMM aBapmn Ha 3aLnLLAEMON NIMHMM YCTPOMUCTBO COXpaHsaeT nHdopmalmto
0 JaTte u BpeMeHun aBapun, cpaboTaBLuern CTyneHun, Buae noBpexaeHnsa n MakcumarsibHOM TOke
NOBpEeXAeHWs, aBTOMaTUYECKM Aenas 3anucb B XypHarne aBapun.

B xypHane MoxeT xpaHutbca go 32 aBapui. [Npu npeBbILLEHUN 3TOr0 YUcna, Kaxaas
HoBas aBapus BygeT 3anncbiBaTbCs HA MECTO CaMOWN CTapon aBapuw.

PaclumdpoBka nHaANUMPYEMbIX BUAOB MNOBPEXAEHUS 3aLlmLLaeMOn TIMHNUN:

_ABC TpéxdasHoe K3 Ha 3emntio
ABC TpéxdasHoe K3
A C AeyxdasHoe K3 mexay dpasamm Aun 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 asamm B u C
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[ns npocmoTpa napameTpoB aBapui HEOOXOAMMO 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 3awwmnTbl, paboTta 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».

A I>> /./ OCH CpaboTaBlas CcTyneHb 3awuTbl, BUA MOBPEXOEHUS,
1 I= XXXX.XXA rpynna ycTaBoK.

MakcumarnbHoe (418 MakCuMarnbHbIX 3alnT) UM Mu-

<:> HUManbHOE (4119 MUHUMAnbHbIX 3aLUT) 3HAYEHNE KOH-

TpoJIMpyemMoro napameTpa 3a BpeMA C MOMEHTa rMpe-
BbILLIEHNA YCTaBKN O0 Cpa6aTbIBaHI/IFI 3alUUTbI.

nnm
A OMII ABC OCH PaccToaHue oo mecta nospexaeHus (Tonbko Ans
1 Lxs = XX.XX KM MP700)

&
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A I>>> Tok cbasbl A B MOMEHT aBapum
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 nocnefoBaTenbHOCTU 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—\

g
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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

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

PacuyétHoe HanpshkeHue nNpaAMon 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 anuckpeTHbIx Bxoaos [19-116 B MOMEHT aBa-
pun

83 www.bemn.by
upr@bemn.by


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

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 KHOMOK NPOCMOTPETL COOBLLEHNE.

XKypHan cuctembl cogepxut 0o 128 coobuieHnin o cobbITUsAX B cUCTEME, TakuX, Kak: He-
NCNPaBHOCTN, BKIKOYEHUE M OTKNKOYEHUEe BbikNoyaTens n T.4. Npn BO3HMKHOBEHUN COBLITUSA
YCTPONCTBO COXpPaHseT B XXypHane WHdOpMaumMio 0 gate u BpeMeHn coobLieHms o cobbituu.

NocnegHee coobLeHune. Mo HaXXaTuo KHOMKK
«BMPABO» BbINOMHAETCA NEPEXOA K TEKCTY coobuie-
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 coobLieHun npuBoamTcs B n. 8.12
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7.5.3 MeHI0 cTaTUCTUKA

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

CTATUCTUKA
XA XX XC XXX O X

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 XypHan aBapun Haxxatmem knasuwm “BBO[L”.

ABZ;I;Z ¢D

CEPOC XYPHAIJA

C6pocuTb XXypHan CUMCTEMbI HaXXaTUEM KNnaBuLLN

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
BEIKJIOYATEJA D

B cyeTumk 3aHOCATCA OTKMOYEHMS, BbINOSTHEHHbIE MO KO-
MaHZaMm C MECTHOrO KIoYva yrnpasneHus, Nnbo nocTynme-
lwrm no kaHany ACY.

OIIEP. OTKJIOUEHWUA
XXX

&

ABAP. OTKJIOUEHUMA B cueTymk 3aHOCATCA OTKMNOYEHUS, BbINOMHEHHbIE Mo KO-
XXX MaHOaMm OT 3aLUUT COOCTBEHHbIX, NMOO BHELUHUX.

&

TOK OTKIINYEHWUA
Ia= XXXX.XXA

&

TOK OTKJIOUEHMS CyMmapHbI TOK OTKOYEeHU No dhase B
Ib= XXXX.XXA

&

TOK OTKJINYEHNMS CyMmapHbIin TOK OTKIMoYeHn no ase C
Ic= XXXX.XXA

&

CEPOC PECYPCA C6poc Bcero coaep>xmMmoro XypHana pecypcoB BbIKo4a-
BEIKJIIOYATEJIA D TENA

CyMmMapHbI TOK OTKMAOYEHUI MO (hase A

I[NIAPOJIb
/XXXX/ BBO,EI, napond ana noarsepXxXaeHus C6poca
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7.7 QnarHocTtuka
[ns npocMoTpa AaHHbIX AMarHOCTUKU cucteMbl ncnonbdyetcs MeHo «JUAMTHOCTUKAY.

A HOCTWKA Bxopn B MeHto.

MpocmoTp Bepcumn NporpaMMHOro obecrnevyeHuss n pe-
MP700 NXXXXX 3ynbTaTa NPOBEPKM KOHTPOIbHON CyMMbI MPOrpamMmbi.
BEPCHS  XX.XX

¢

[MpOCMOTPp COCTOSAHUSA BXOAHbLIX AUCKPETHbLIX CUrHanoB
01-08. Ecnn «OWUMBKAY», To 1 ykasbiBaeT HOMEpP OLK-
6o4Horo BxoAa.

BXOI :8 1
: XXX XXXXX

g

[MpOCMOTP COCTOSAHUSA BXOAHbLIX AUCKPETHbIX CUrHanoB
[9-016. Ecnn «OWMBKA», 10 1 ykasbiBaeT Homep
owmnboyHoro Bxoaa.

BXO[H :16 9
: XXX XXXXX

¢

MpocmoTp cocTosiHMA penenHbix Boixogos P1-P8.
Ecnn «OWWMBKA», To 1 ykasbiBaeT HoMep OLLIMBOYHOro
BbIXoAa.

BEIXON :8 1
: XXXXXXXX

g

[MpoCMOTp COCTOAHUA TOKOBbBIX aHAsIOroBbIX BXOO0B.
Ecnn « OLUMBKAY», TO 1 ykasbiBaeT HOMeEp OLMBOOYHOro
BXoAa.

AH.BXO[: 4 1
: XXXX

[MpoCMOTP COCTOSAHMSA aHanoroBbIX BXOAOB MO Hanps-
xeHuwo. Ecnn «OWMBKA», 1o 1 ykasbiBaeT Homep

AH.BXOH: 8 5 owmnbo4HOro Bxoaa.
: XXXX

@ :

@ :

KoHTponbHas cymma ycTaBok

CRC :
YCTABOK: XXXX

&

COCTOAHMUE : TX=X
I[IOPTA : RX=X

KoHTponb cocTosiHua nopTta nHtepdgenca RS-485.

: : KoHTponb kayecTBa (0WMBOK) CBA3N.

CBA3b XX%
HOPM. XX OlI. XX

&

TemnepaTtypa npoueccopa (B °C).

TEMIIEPATYPA
MOIyJisi XX .XoC
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7.8 KoHdmrypupoBaHue cuctembol

N3meHeHune n NMPOCMOTpP KOH(bI/IpraLI,I/II/I CUCTEMbI OCYLLECTBIIAETCA B MEHIO.

&

ViHdopmauwmsi B faHHOM MeHio Beceraa AOCTynHa Ans npocMoTpa. B cnyyae BHeceHus ka-
KNX-NMBO M3meHeHun npu Boixoge m3 MeHwo « KOHOUTMYPALMNA YCTPOUCTBA» 6yaeTt 3anpo-
WweH naponb. Mpy BBOAE NpaBUbHOIO Naponst UISMEHEHUSI BCTYMNAT B CUIY.

KOH®UT'Y PALINS
YCTPOVCTBA

Bce napameTpbl pasHeceHbl B pasfMyHble NOAMEHIO:

1APAMETPE anHpqirprbl ga;angs (I:/ISOMeepeHVI:IaTOKOB n H:npsmeHmm.
MBME PEHMIA ypUpOBaHUe YCKOPEHUS 3alLnT, ynpaBreHus

: I | BbIKIlOMaTENEM.

MapameTpbl NOrMYECKNX CUrHanoB, CUrHanoB ynpasne-
BXONIHHE HWA BbIKNoYaTenem, cbpoca nHAnKauum 1 nepeknoye-
CUTHAJIEL D HWNSA YCTaBOK.

: KoHdurypmpoBaHme BXO4OB onpeaensatoLmnx nonoxe-
[IAPAMETPBI Hue BblkntoyaTens, YPOB 1 yckopeHus 3aLuuT.
BHKJIIOYATEJIS D

[IAPAMETPEHI KoHurypmnpoBaHne napameTpoB yrnpaBneHns BbIKMHO-
YIIPABJIEHWS D yarenem.
KoHurypmpoBaHme 3awmT TOKOBbIX, HANpPsKeHUs 1
MAPAMETPEI 4acToTbl, BbIOOP rpynnbl YCTaBOK.
BAINTEH ¢D
BAINTA AK/;);%V(I)prVIpOBaHVIe 3awuT aBuratens (mosibko 0ns
IBUT'ATEJA ¢D )
[IAPAMETPEH KoHgurypmuposanune astomatukm AlB, J13LL, ABP,
ARTOMATHUKHU BHELWHUX 3aLUnT.
CUTHAN
« »
HEMCIIPABHOCTD KoHdpurypuposanue pene «HEMCIMNPABHOCTb
BEIXONHEIE HasHayeHme BbIXOAHbIX NOrMYeCcKuX CUrHanoB, penemn-
CUTHAJIEL D HbIX BbIXOA0B M MHAMKATOPOB.
[NIAPAMETPH YcTaHoBKa AaTbl U BpEMEHW, NapaMeTpoB obmeHa, 13-
CUCTEMEI MEeHeHne napons.
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2

[IAPAMETPHI
OCLHMILJIOT'PA®A

YcTaHoBKa pexunma paboTbl ocumnnorpada

Ana pepaktupoBaHus napameTpa HeobxoOUMO BbI3BaTb COOTBETCTBYHOLUMA Kagp WU
HaxkaTb KHonky «BBO[». Mpn aTom noa nameHsiemon umngpon (nog Bcem napameTpom) nosAs-
nsetca kypcop. Ncnone3oBaHnem kHonok «BJIEBO», «BIMNPABO», «BBEPX», «BHU3» npowus-
BOAUTCHA N3MEHEeHNe 3HayveHus. 1o OKOHYaHMM pedakTUpPOBaHUS HaxaTb KHoOMKy «BBO[O».
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7.8.1 NoameHto «MMAPAMETPblI U3BMEPEHUW»

[IAPAMETPH MapameTpbl M3MepPUTENbHOro KaHana.

V3MEPEHUN D

[IAPAME TPEH MNapameTpbl TpaHCOPMaTOPOB HaMPSKEHUS.
HATMPSIXEHNS

T &

g(};;A s NapameTpbl TpaHCopMaToOpOB TOKa.

3 &

OIPELN. MECTA Onpe,n,eneHVle MecCTa noBpexageHud
[IOBPEXINEHNSA D

7.8.1.1 NoameHo «MAPAMETPbI HAMPAXXEHUA»
NMoameHio «MapameTpbl HanpsixeHua» MP700:

Bbibop Tvna TpaHcdopmMaTopa HanpsiKeHUs.

Thin TH «Ua, Ub, Uc; Uo=UO0» - B TOKOBbIX 3aLLMTax UCMosb3y-
XXXXXXXXXXX IOLLMX HanpshKkeHne HyneBoii nocneaoBaTensHocTH by-
[eT NCronb3oBaTLCS €ro pacy&THOe 3HajeHue,

«Ua, Ub, Uc; Uo=Un» - nasmepeHHoe.

TH KO3¢-T BBoa MHOXuTEns koadddurumeHTa TpaHchopmaumm: 1

K = /..... / <:D v 1000.

TH KOB&®-T BBoa koathuumeHTa TpaHchopmauum ons asHoro
KT = XXX.XX x K TH (o1 0 po 128)

KOH(bI/IprI/IpOBaHI/Ie BHELUHEro curHana HeucrpaBHOCTU

TH  HEMCIPAB-Tb
dasHoro TpaHccopmatopa HanpskeHus. Cnmcok cur-

/.. .. . /
¢D HanoB B NpunoxeHun 3, Tabnunua 3.2.
THHII KO3&PULMEHT BBog MHOXUTENs koadpduumeHTa TpaHcdopmauum ans
K = /..... / ¢D THHTIM: 1 nnn 1000.

BBopg koadppuuymneHTta tpaHcgopmauum ana THHIT (ot 0
no 128)
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THHII HEWUCIIPAB-TB

THUIl TH

XXXXXXXXXXX D

N

TH KoggthMEHT

Kra = XXXXX D

TH HEUCIIPAB-TH

THHII KO3$%$®UIIMEHT
Kruun= XXXXX

&

THHII HEUCIIPAB-TBb

[IE PBUYHEI TOK

™" = ¥¥X¥XY A D

[IE PBUYHE TOK

TTHMT= ¥¥¥ A D

MAKC. TOK
Tm= ¥YXY ¥¥Tw

o

/ /

T TT

MP700, MP730 pegakunsa 7.1
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KoHurypnpoBaHme BHeELLIHEro curHana HemcrnpaBHOCTHU
TpaHcopMmaTopa HanpsXXeHUs, NOAKITIOYEHHOIo K YeT-
BEPTOMY KaHamny HanpsbkeHust (HyneBou nocnenosa-
TenbHocTK). CNNCOK CUrHanoB B NpunoxeHun 3, Tabnu-
ua 3.2.

NMoameHto «MapameTpbl HanpsikeHUs» MP730:

Bbibop Tvna TpaHcdhopMaTopa HanpsiKeHUs.

«Ua, Ub, Uc; Uo=UO» - B TOKOBbIX 3aL4uTax UCnosib3ay-
OLLIMX HanpsbkeHne HyneBown nocnegoBartenbHOCTH By-
AeT NCnonb3oBaTbCA €ro pac4E€THoe 3HaYvYeHune,

«Ua, Ub, Uc; Uo=Un» - nasmepeHHoe

KoadhdumumneHT TpaHchopmaumm asHoro TpaHcdopma-
Topa HanpsikeHus (Kth)

KoHgurypmpoBaHue BHELLHEro curHasna HenmcnpaBHOCTH
gasHoro TpaHcgopmartopa HanpsikeHusi. Cnmcok cur-
HanoB B npunoxeHuun 3, Tabnuua 3.2.

KoadhdmumneHT TpaHchopmaumm TpaHcdopmaTopa
HaNpsHKeHWs1, NOAKITIOYEHHOIO K YETBEPTOMY KaHany
HanpskeHust (HyneBon nocneaoBaTenibHOCTU) — KTHHM

KoHurypnpoBaHme BHELLHEro curHana HemcrnpaBHOCTU
TpaHcdopMaTopa HanpshKeHUs, NOAKMIYEHHOMo K YeT-
BEPTOMY KaHamny HanpskeHust (HyneBon nocnenoBa-
TenbHocTn). CNMCOK cUrHanos B NpunoXxeHuun 3, Tabnu-
ua 3.2.

7.8.1.2 NoameHto «MAPAMETPbI TOKA»

HoMunHanbHbIM NEPBUYHLIN TOK (ha3HOro TpaHchopmaTtopa
TOKa

HoMMHanbHbIM NEpPBUYHBLIA TOK TpaHcopMmaTopa Toka Hy-
neBoW NocrnegoBaTeNibHOCTU.

MakcnmanbHasa Harpyska. PekomeHayeTcs 3agaBaTh Kak Y
CTyNneHn MakcumarsrbHOW TOKOBOW 3aluTbl C MMHUMANbHON
yCTaBKkoOW No TOKy. BaxkHo! Ucrionb3yemcs 0ns onpederne-
HUSI mura rnospexxo0eHus.

Cxewmbl nogkntoveHns (mosibko ossi MP700):

la, Ib, Ic — cxema c Tpems TpaHchopmMmaTopamm TOKa;
la, Ic — cxema ¢ aBymMs TpaHcdopmMmaTopamMu TOKa.
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LaHHbIU napamemp ucronib3yemcs rnpu pac4éme akmueHoOU U peakmugHoU MowHOCMU.

7.8.1.3 Noamexto «OMNPEAEJNIEHUE MECTA NOBPEXAEHUSA» (Tonbko ana MP700)

ONPEJEJIEHUE MEC- Bxopn B nogmeHto
TA NOBPEXIOEHUSI

KOH®UT'YPALIMS OMII Bbibop pexuma:
BBEIEHO «BBEJEHO» — OMI BBeaeHo B paboTy;
@ «BbIBEJJEHO» — OMIT BbiBeAeHO 13 paboTbl.

3agaHune yaesrbHOro MHOYKTMBHOIO COMNMpoOTUBIIEHUA

YIOEJIBHOE X JIMHUM
A nnHun (Xya). 3HaveHue napameTpa — oT 0 oo 2 OM/Kkm.

Xym = X,XXX
IVATHOCTUKA Kagp gmarHoctukun OMI1. OTobpaxaeT TekyLlee

pac4YETHOE 3Ha4YeHNe PacCTOSAHNA COrNMacHO TEKYLLUM
napameTpam ceTu. 3Ha4yeHne napameTpa — ot 0 o
256 kM.

Lxks = XXX ,XX kM
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7.8.2 NoameHio «BXOOHbIE CUTHAIbI»

BXOIHBIE KoHdburypupoBaHme BXOAHbBIX CUrHamMoB.

CUT'HAJIBI D

JIOTUYECKHUE

CUTHAIEL KoHpurypupoBaHme BXOAHbIX NTOrMYeCKUX CUrHanos
BHEWHNE KoHurypupoBaHue curHanoB yrnpasrieHns BbiKoya-
CHUT'HAJIBI Tenem, cbpoca nHOuKaLmmn, nepekniovYeHns ycTaBok.

7.8.2.1 NoameHio «JIOTMYECKUE CUTHATbI»

Mocne Bxoaga B nogmeHio «JIOTMYECKUE CUTMHATbI» oTkpoeTcsa nogmeHto ¢ 8 normye-
ckumu curHanamm (J1C).

nc1 <> JIC moryT 6bITb 3anporpaMMUpPOBaHbl Kak CymMa BXOA-
HbIX AuckpeTHbix curHanos O1-016 v O1MHB — [016

@ <:D NHB:

- JIC1-11C4 no norunke «W»;

@ - JIC5-J1C8 no nornke «UIMN».
JIC4 <>
JICS <WIn>
JIC8 <VIn>
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7.8.2.2 NoameHro «BHEWWHWE CUIHATbI»

BHEIHNE

CHUT'HAJIBI D

KJIIo4 OTKIIIOYUTH

BHEII. OTKIIOYNUTH

BHEII. BKIJIOYUTH

IIEPEKJI. YCTABOK

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

Bxoa B nogmeHto

HasHauyeHne Bxoga OTKNIYEHUS Kntoya.
Cnuncok curHanos B lNpunoxeHunn 3, Tabnuua 3.2.

HasHayeHne Bxoaa BKITHOYEHUS Kroya.
Cnuncok curHanos B lNpunoxeHnn 3, Tabnuua 3.2.

HasHayeHne Bxoaa BHELUHENO OTKMOYEHUS.
Cnuncok curHanos B Npunoxenun 3, Tabnuua 3.2.

HasHayeHne Bxoaa BHELUHENO BKITHOYEHUS.
Cnuncok curHanos B MNpunoxeHun 3, Tabnuua 3.2.

HasHaueHne Bxoga ans cbpoca nHankaumm.
Cnuncok curHanos B lNpunoxerHnn 3, Tabnuua 3.2.

HasHaueHne Bxoaa Ans NepeknioyeHns ycTaBok.
Cnuncok curHanos B MNpunoxeHunn 3, Tabnunua 3.2.
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7.8.3 NoameHio «[MAPAMETPbI BbIKITIOYATENA»

B noomeHio «BbIKIMIOYATESIb» 3apatoTca  napameTtpbl  BblknoyaTens.  [MyHKT
«HEMCIPABHOCTb» MoOXeT ObiTb MCNONb3oBaH ANs KOHTPOMSA nNpuBoAa BblkMYaTens
(Hanpumep, ansa BblknoyaTenemn ¢ KOHTponemM ncnpaBHoCTM npusoga). MNpu nogaye curHana Ha
BblOpaHHbIN BXOL NPOM3BOANTCS 3anuCb B XXypHan CUCTEMbI, BOKMPYETCs BKITHOYEHME BbIKITHO-
yaTtens, cpabatbiBaetr pene «HEUCIMPABHOCTb». [llpu nogaye curHana Ha BXo4
«BTOKNPOBKA»  Grniokupyetcsa  BKknoYeHMe  Bblknodvatensa.  CpabatbiBaHus — pene
«HENCITPABHOCTb» He npoucxoguT.

BaxxkHo! o ucmeyeHuu 3adaHHo20 epemeHu YPOB (ycmpolicmeo pe3epsupogaHusi om-
Ka3a ebIKfiro4amersisi) nocre ebldaqyu KoMaHObl Ha OMKIIOYEHUE 8bIK/oYamerssi 3arycKkaemcs
3adaya YPOB. Bpems omknro4YeHUsi O0/mKHO bbimb 3adaHO He MeHee MaKcumarsrbHO20 rac-
MOPMHO20 3HaYEHUS 8bIKITOYameris.

I[NIAPAMET PEI

Bxoa B nogmeHto
BEIKJIIOYATEISA

G

HasHaueHne Bxoga OTKMOYEHHOIrO MNOSTIOXKEHNST BbIKMNO4a-

COCT. OTKJIOYEHO Tens. Cnucok curHanos B MNpunoxenun 3, Tabnuua 3.2.

¢
G

COCT. BKJIIOYEHO HasHaueHne Bxoda BKITHOYEHHOrO MOMOXEHNST BbIKMtoYa-
/. / Tend. Cnncok curHanos B NpunoxexHnn 3, Tabnuua 3.2.
HEUCIIPABHOCTB HasHauyeHune Bxofga BHeLUHEeW HENCMNPaBHOCTU BbIKIOYa-
/.. .. . / TenA.

HasHaueHne Bxoga 6noKMpPOBKN BKINHOYEHNS BbIKITHOYaTENS.
Cnuncok curHanos B lNpunoxeHunn 3, Tabnuua 3.2.

: : <:D Cnuncok curHanos B lNpunoxerHnn 3, Tabnuua 3.2.

3apaHue Bpemenun YPOB.

BPEMs YPOB 3HaveHne napametpa: 0-50 MUHYT.
T= XXXXXXO0Mc

¢
G

MwuHUManbHbIM TOK cpabaTbiBaHus YPOB.

TOK YPOB
3HayeHune napametpa: 0,1-40 IH.

I= XX.XX In

ey
G

YcTaHoBKa ANUTENbHOCTU KoMmaHabl «BknounTs/ OTKN0-

VMITYJIBC UMTbY» XKECTKO Ha3Ha4YeHHbIX pene. [lJaHHas ycTaBka uc-
T= XXXXXX0mc nonbayetcs B cxeme ABP. 3HaueHue napametpa: 0-50 M-
o W
IJINT-CTL YCKOP OnMTenbHOCTb YCKOPEHHOIO PeXmnMa nocne BKIHYEHNS
T= XXXXXX0MC BblkMtovatens. 3HavyeHne napametpa: 0-50 MUHYT.

G
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7.8.4 NopmeHio «NMAPAMETPbI YINPABJIEHUE»

B noameHio «YTMPABJIEHUE» BbiGupaloTca pexnmbl ynpaBneHus BbIKNOYaTenem.
YnpaBneHue BbIKnoYaTenemM MOXeT OCYLeCTBIATLCA YeTblpbMSA crnocobamm: OT BCTPOEHHbIX
kHonok «BKJ1/ OTKJI», OT BHeLWHero knioya ynpasrieHusi, OT BHELWHeN cxeMbl (Harnpumep, ABP,
TenemMmexaHuka), o MHTepgency cea3un.

IIAPAMETPH Bxoa B nogmeHto

YIIPABIIEHUA D

PaspelueHvie (6MokMpoBKa) ynpaBneHWst OT BCTPOEHHbIX
VHPRBIL.OT ICHONOK kHomok: «PA3PELLIEHO, «3AMPELLEHO».

PaspeweHune (6nokupoBka) ynpaBneHUsi OT BHELLHEro
kntova: «PASPELLEHO», «KOHTPO/1b».

PaspeleHune (6noknpoBka) ynpasreHusi OT BHELUHEN CXe-

YIPABI.  BHEIHEE Mbl ynpaBsnenuns: «PASPELLEHO», «KKOHTPO/SIb».

OPABJI.OT CIT PaspelueHune (6rokMpoBKa) ANCTaHLMOHHOIO yrpaBneHus
v - ATy no uHTepdpency caasn: «PASPELLEHO», «3ATMPELEHO».
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7.8.5 NoameHio «MMAPAMETPbI 3ALLUUT»

Mocne Bxoga B noameHto «MAPAMETPbBI 3AWLNT» Heobxoaumo BbibpaTh rpynny ycra-
BOK: OCHOBHble UNN pesepBHble. MporpammupoBaHme rpynn OCHOBHbIX U pe3epBHbIX YCTaBOK
HUYEM He OTnn4aeTcs, NO3TOMY HUXKEe PacCMOTPUM MOLMEHIO OCHOBHbLIX YCTaBOK. [MogMeHto
BbIMNAAMT cnegyowmum 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 NoameHto «OCHOBHbIE YCTABKU » («kPESEPBHbBIE YCTABKW»)

Mogmento « OCHOBHBLIE YCTABKU» n «PESEPBHbLIE YCTABKW» naeHTuyHbl n nMeroT
cnenyooLwnn Bua:

[1APAMETPEI S 3Toe|v| noc/):lgvleHro 3agaloTes yribl MakcumarbHOW YyB-
CETH TBUTENbHOCTMW.
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 NMoameHto «MAPAMETPbI 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>>. 3HavyeHne napameTpa: 0-
<:> (j:D 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 makcMmanbHOW YyBCTBUTENBHOCTU ANSA
VTON MU =  xxx’ CTyNeHen 3amnTbl OT NOBbILLEHUS TOKa HYfeBOW Mo-
¢D cnepgosatenbHocTU In>, In>>. 3Ha4yeHne napameTpa: 0-
360°.
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SAIMTH
TOKOBEIE

&
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G
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7.8.5.3 NMoameHio «3ALLINTbI TOKOBbIE»

Bxoa B nogmeHio

KoHurypmnpoBaHue cTyneHu OT NoBbILLEHUS ToKa |>.

KoHdurypupoBaHme cTyneHn OT NoBbILLIEHUS ToKa 1>>,

KoHdurypupoBaHme CTyneHn OT NOBbILLEHUS TOKa 1>>>,

KoHdurypmpoBaHme CTyneHn OT NOBbILLEHUSA TOKa
[>>>>,

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

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

KoHurypmnpoBaHme cTyneHn oT NoBbILLEHNA PaCYETHO-
ro TOKka Hynesoun nocnegoBaTtenbHocTM 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 NOBbILLEHUSA 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.

KoHdurypmpoBaHme 3awmTbl oT o6pbiBa nposoaa 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> IIYCK U
/.. . . / <:D
I> IIYCK U
U XXX . XX B<:D
I> HAIIPAB-HUE
/o . / <:D
I> HAIIPAB-HUE
/.. .. . / <:D
I> [IAPAMETP
/.. .. . /

MP700, MP730 pegakunsa 7.1
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 13 paboTbl;
«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 CUrHanu3aumm v 3anncbio B XXypHarn
aBapui,

«OTKITKOYEHUE» — kak npn « CUTHATTM3AUWA» nntoc
OEeNCTBUE Ha OTKITHOYEHME BbIKMOYaTENS;
«OCUNNTIOIPA®» (monbko dnst MP730) — kak npu
«OTKIMTKOYEHWE» nntoc komaHAaa 3annucu ocumnno-
rpaMmmbl.

Beog OGnokupytollero curHana.
Cnucok curHanos B NpunoxexHnn 3, Tabnunua 3.2.

Myck No HanpsXXeHwuto.
3HadveHne napameTtpa: «ECTb», «HET».

YcTaBka no HanpshkeHuto. AToT Kaap NosiBNAeTcs, ecnu
nyck no HanpsbxkeHuo «kECTby».
3HauyeHne napameTpa: 0-256 B.

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

Bbi6op pexnma paboTbl 3awmTbl NpY HESOCTOBEPHOM
onpegeneHun HanpasneHusi. 3TOT Kaap NosiBNAeTcs
npu Bblbope HanpasneHHoro aencrTena 3awmntbl («OT
WKWH» nnn «K WHAM»)

3Ha4veHne napametpa: « HEHATMPAB-A»,
«BJTOKMPOBKA».

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

ans 12: «TOKy», «kMOLWHOCTby;

ans 10: «TOKy», «MOLWWHOCTby;

ans In: «TOKy», «kMOLWWHOCTb».
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&

YcTaBka cpabaTtbiBaHWsi NO TOKY MIK

I> YCTABKA I2> YCTABKA MOLLIHOCTM.
¢D J 0,1-40 PH.
Tonbko ona cTyneHen sawmtol I> — [>>>>, Bug
> VCTABKA y BPEMSATOKOBOW XapaKTEPUCTUKM:
“““““ (}:D «3ABNCUMAA, «HESABNCNMAA»
<:> <:> 3apaHue koadduumenTa K (13 dop-
Mynbl AN51 3aBUCUMOW XapaKkTepuUcTu-
I> YCTABKA I> YCTABKA KI/I) Unn yctaBska no BpeMeHu ﬂ,e|7|-
= XXXX T= XXXXXXO0mc CTBUA 3aLLMTHI.
¢D ¢D IBHUMAHMUE, npum nepexoge K 3a-
BUCUMOMN XapaKTepucTuke obsa3a-
TenbHO NnpousBeauTe
penakTupoBaHue eé koadpdpurumneH-
<:> TOoB!
> YCKOPEHUE YckopeHue TokoBom 3awmTbl: «BBEOEHOY,
/o / «BbIBEOAEHO» (kpome cmyneHeu [>>>,[>>>>
o) wmerso)
: : Beop yctaBku Ha yckopeHue: 0...50 MuHyT
I> YCTABKA (kpome cmyneHeu [>>>,[>>>> MP730)
T = XXXXXXXOmc ¢D
<:> Bbi6op pexuma paboTbl ctyneHu: “MyYCK”,
I>>> F— I\SPA753%TA (monbko dna cmyneHeu 1>>>, |>>>>
IyCK )
: : Pe3epBupoBaHMe OTkasa BbIKIo4YaTens:
I> YPOB «BBEOEHO», «BbIBEOEHO».
/.. .. . / ¢D
ABTOMaTMyeckoe NOBTOPHOE BKIOYEHME Nocne
I> AllIB cpabaTtbiBaHuA 3awuThl: «BBEJEHO»,
fo o / <:D «BbIBEEHO».
: : ABTOMaTUYECKNI BBOA pe3epBa nocne cpabda-
I> ABP TbiBaHUA 3awmTthbl: «BBEOEHOY,
/. / «BbIBEOEHO».
<:> ¢D Myck ocumnnorpada (mosibko onsi MP700):
"BbIBEOEHO";
1> OCHMJLIOTPA® "MYCK MO MNO" (nyck no cpabaTbiBaHWO U3Me-
[ o o / pUTENBHOro opraHa);
<::D "MYCK MO SAWNTE" (nyck no cpabaTtbiBaHWIO

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

CTYNEHN 3aLuThbI).
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7.8.5.3.2 KoHdurypupoBaHue 3awmTbl Ir

Ir PEXMM
/o . / D
Ir BJIOKMPOBKA
/.. .. . / D
Ir IIYCK U
/o o / D
Ir IIYCK Uo>
U = XXX.XX B D
Ir YCTABKA
I = XX.XX Inm D
Ir YCTABKA
T= XXXXXX0Mc D
Ir YCKOPEHME
/o . / D
Ir YCTABKA
T = XXXXXXX0mMc D
Ir YPOB
/o . / D
Ir AlIB
/ ......... / D
Ir ABP
/. . / D
Ir OCHMIIOI'PA®
/o . / D

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

BbiGop pexuma 3awuTbl (To e, 4To 1 Ans 3awmT |, 12,
10, In)

Beog Gnokupytollero curHana.
Cnuncok curHanos B lNpunoxerHunn 3, Tabnuua 3.2.

Myck No HanpsKeHWHo.
3HaveHne napametpa: «ECTby», «HET».

YcTaBka No HanpsikeHuto. ATOT Kagp NosiBNAETCH, eCrnm
nyck no HanpshkeHuto «kECTby.
3Ha4veHne napameTpa: 0-256 B.

YcTtaBka cpabaTbiBaHMs NO TOKY U MOLLHOCTW.
3HauveHne napameTpa: 0-40 In.

YcTaBka no BpeMmenun genctema sawmtbl: 0...50 MuH.

YcKkopeHne TOKOBOM 3alUUThbI:
"BbIBEOEHO".

"BBEAEHQO",

Beopa yctaBku Ha yckopeHue: 0...50 MUHyYT.

PesepBupoBaHue oTkasa BblknoyaTens:
"BbIBEAEHO".

"BBEOEHO",

ABTOMaTMYECKOE NOBTOPHOE BKITHOYEHUE MOCHe cpa-
6aTbiBaHus 3awmTtbl: «A», « HET».

ABTOMaTUYECKUN BBO/ pe3epBa nocre cpabaTbiBaHUs
3awmThl: "BBEAEHO", "BBIBEOQEHO".

Myck ocuunnorpada (mossko onst MP700):
"BbIBEOEHO";

"TMYCK MO NO" (nyck no cpabaTbiBaHMO n3me-
puUTEenbHOro opraHa);

"MYCK MO 3AWNTE" (nyck no cpabaTbiBaHUIO
CTYMEHW 3aLnThl).
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7.8.5.3.3 KoHdurypupoBaHue sawmrbl 12/11

12/11 PEXVM BbiGop pexuma 3awmTbl (To e, 4To U Ans 3awmT |, 12,
/. / 10, In, n. 7.8.5.3.1)

ey
G

I2/I1 BIIOKMPOBKA Beog GrokupytoLlero curHana.
[ o . / Cnucok curHanos B Npunoxexuun 3, Tabnuua 3.2.

g
G

I2/I1 YCTABKA YcTaBka cpabaTtbiBaHuS.
I2I1 = XX.XX % 3HayeHune napameTpa: 0-100 %.

&

I2/11 YCTABKA
T= XXXXXX0Mc

-

I2/11 YPOB

G

YcTaBka no Bpemenun genctema sawmtbl: 0...50 MuH.

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

ABTOMaTMYECKOe NOBTOPHOE BKMOYEHME Nocrne cpaba-
TbiBaHMA 3awmTbl: "BBEAEHO", "BBIBEJEHO".

ABTOMaTMYECKMI BBOA pe3epBa nocrne cpabartbiBaHUs

[ e / sawmTbl:"BBEOEHO", "BbIBEAEHO".
<:> Myck ocuunnorpada (monbko dnsi MP700):
"BbIBEOEHO";
I2/I10CILIOTPAS MyCcK o mno (nyc.K no cpabaTtbiBaHMIO n3me-
Y / pUTENBHOrO opraHa);

"MYCK MO 3AWUTE" (nyck no cpabaTbiBaHMIO
CTYNeHu 3aLnThbl).

G
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SAIUTH
HAIIPSIXEHUA

Uo>>

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

i e e e e e A ha &

7.8.5.4 NMoameHio «3ALLINTbI HAMNPAXXEHUA»

Bxoa B nogmeHto

KoHgurypnpoBaHue CTyneHu oT MoBbILLEHUSA Hanpsixe-
HUa U>.

KoHgurypmpoBaHue CTyneHn oT NoBbILWEHNSA Hanpsxe-
Hua U>>,

KoHgurypmpoBaHue CTyneHn oT NOHWXEHNA Hanpsxe-
HUa U<.

KoHgurypmpoBaHue CTyneHn oT NOHWXEHNSA Hanpsxe-
HUa U<<,

KoHgurypmpoBaHue CTyneHn oT NOBbLILEHNSA Hanpsxe-
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 NOBbLILEHUS Hanpsxe-
HUS HyneBow nocregosaTenbHocTn U0>>,
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7.8.5.4.1 KoHdurypupoBaHue sawumt U>, U>>, U<, U<<, U2>, U2>>, Uo>, Uo>>

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

MP700, MP730 pegakunsa 7.1

OAO «benanektpomoHTaxkHanagkay, MuHck

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

Bbibop pexnma 3awmThbl

«BbIBEAEHA» — 3awwmTa BbiBegeHa 13 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 CUrHanu3auumm un 3anncbio B XXypHan
aBapui,

«OTKITKOYEHUE» — kak npn « CUTHATTM3AUWA» nntoc
OEeNCTBUE Ha OTKITHOYEHME BbIKMOYaTENS;
«OCUNNTIOIPA®» (monbko dnst MP730) — kak npu
«OTKIMTKOYEHWE» nntoc komaHAaa 3annucu ocumnno-
rpaMmmbl.

Beog Gnokupytollero curHana.
Cnuncok curHanos B npunoxeHun 3, Tabnuua 3.2.

JTornka paboTbl 1 BbIGOP KOHTPONIMPYEMOrO Hanpsixe-
Hus. 3HaYyeHne napameTpa:

A8 3aWwmT no nonHomy HanpskeHuto U:«OOQHA
®A3A», «BCE ®A3bl», «OOHO IMHEMHOE», «BCE
NMNHEWMHBIE», «Unx;

ans ctynenen U2: «U2»;

ansa ctyneHen Uo: «UO» (pacyeTHoe), «Un» (M3MepeH-
Hoe).

YcTaBka cpabaTtbiBaHuS.
3Ha4veHne napameTpa: 0-256 B.

YcTaBka N0 BpeMeHu AeCTBUS 3aunTbl Ha cpabarbl-
BaHue: 0-50 MuH.

Bosspart no ycraske: «JA», «<HET».

ABTOMaTMyeckoe NOBTOPHOE BKINOYEHME NO BO3BpaTY:
«0A», «HET». BHUMAHWE! AllB no eosspamy 803-
MOXHO MOJIbKO rpu paspeweHHoMm AlB (cMm. Huxe).
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¢

U > YCTABKA B3
Ues = XXX.XX B D
U > YCTABKA B3
TBs = XXXXXXO0mc D
U > YPOB

/.. .. . / D
U > AllB

/o . / D
U > ABP

/.. .. . /

U < BJIOK no U<5B

U

> CEPOC CTVYII

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

YcTaBka Ha Bo3Bpar.
3Ha4veHne napameTpa: 0-256 B.

YcTaBka no BpemeHu Ha Bo3spaT: 0-50 MuH.

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

PaspelueHne Ha aBToMaTnyeckoe NOBTOPHOE BKtOYe-
Hue nocne cpabaTbiBaHna 3awmnTbl: "BBEOEHO",
"BbIBEOEHQO".. BHUMAHWE! lNpu pa3speweHHom AlB
u 3HavyeHuu napamempa AlB B3 "BBE[JEHO" ons
cmyneHu 6ydem geedeHo mosibko AlB o eosspamy.
lpu paspewéHHom AlB u 3HavyeHuu napamempa AlB
B3 "BbIBELJEHO" dnisg cmyneHu 6ydem esedeHO morib-
Ko «obblyHoex» AllB, Hacmpausaemoe 8 MeH0
ABTOMATUKA.

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

Myck ocuunnorpadga (mosibko Ans1 MP700):
"BbIBEOEHO";

"MYCK MO NO" (nyck no cpabaTtbiBaHWIO N3MepuUTenb-
HOro opraHa);

"MYCK MO 3AWNTE" (nyck no cpabaTbiBaHUIO CTYMNEHN
3awmThbl).

Beopg 6noknposku ctyneHen sawmtbl U<; U<< (mosb-
ko onsi MP700) npu HeQOCTOBEPHOM OnpeaeneHnm
HanpskeHus (cMm. pasgen 4):

"BBEOEHO",

"BbIBEOEHO".

BHUMAHME! Bnokupoeka npu HedoCMmoeepHOM
onpedesieHUU HanpsiKeHUs1 03MOXKHa MOJIbLKO OJisi
cmyneHeu 3aujum U<, U<<,

PaspelwmnTb cOpoOC CTyneHn ¢ BO3BpaATOM MO onepaum-
SIM C BblKrtoyaTenem (OT Kro4a, OT BHELLHEro, OT KHO-
nok, oT CATY) Ao nosieneHus gpakropa Bo3spara:
«OA», «<HET» (gna MP700)
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7.8.5.5 NoameHro «3ALLUINTbI YHACTOTbI»

SAINTEH B
Xo[, B NOAMEHIO
YACTOTEH D A A
F > PEXVM KoHdurypmpoBaHue cTyrneHu oT NOBbILIEHNS YacTOTbl
i oo . / J F>.
F >> PEXVM KoHdurypmpoBaHue cTyneHu oT NoBbILIEHNUS YacTOTbl
/o o .. / D F>>.
F < PEXVM KoHdurypmpoBaHue cTyneHu oT NOHUKEHWUS YacTOTbl
/.. . .. / D F<.
F << PEXVMM KoHdurypupoBaHme CTyneHn OT MOHUKEHMUS! YacTOTbl
/.. . .. / D F<<.
MP700, MP730 pepakuus 7.1 108 www.bemn.by
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7.8.5.5.1 KoHthurypupoBaHue 3aut no yacrtorte

F > PEXVM
/.. .. .. / D
F > BIIOKMPOBKA
/.. .. .. / D
F > YCTABKA CP
Fcpo = XX . XX T'u D
F > YCTABKA CP
Tco = XXXXXXO0Mmc D
F > BO3BPAT
[ .. .. / D
F > AIIB B3
[ .. .. / D
F > YCTABKA B3
FBs = XX . XX T'ua
~ =),
F > YCTABKA B3
T = XXXXXX0Mmc

G

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

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. 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
OEeNCTBUE Ha OTKITHOYEHME BbIKMOYaTENS;
«OCUNNTIOIPA®» (monbko dnst MP730)—- kak npu
«OTKIMTKOYEHWE» nntoc komaHAaa 3annucu ocumnno-
rpaMmmbl.

Beog Gnokupytollero curHana.
Cnuncok curHanos B npunoxeHun 3, Tabnuua 3.2.

YcTaBka cpabaTtbiBaHUs. 3Ha4YeHWe napameTpa:
40 — 60 'y (monbko Anst MP700) 47-52 'y, (monbko
ans MP730).

YcTaBka no BpeEMEHU AENCTBUSA 3amnThbl HAa cpabaThbl-
BaHue: 0-50 muH.

Boaspat no yctaske: «JA», «HET».

ABTOMaTM4yeckoe NOBTOPHOE BKIOYEHME NO BO3BpPATY:
«0A», «HET». BHUMAHWE! AllB no eosspamy 603-
MOXHO MOJIbKO rpu paspeweHHom AlB (cM.Huxe)

YcTaBka Ha Bo3Bpart. 3HayeHue napameTpa: 40 — 60 'y
(monbko Anss MP700) 47-52 'y (monbko dnsi MP730).

YcTtaBka no BpemeHun Ha Bodspat: 0-50 MuH.
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F > YPOB

/o . / ¢D
F > AlIB

/o o / <:D
F > ABP

/.. . . /

/o o /
F > CEPOC CTVII
/o . /

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

PesepBupoBaHne oTkasa BblKNoYaTens:
"BBEOEHO", "BbIBEOAEHO".

PaspelueHne Ha aBToMaTU4eckoe NOBTOPHOE BKIHOYe-
Hue nocne cpabaTbiBaHna 3awmnTbl: "BBEOEHO",
"BbIBEOAEHQO".. BHUMAHWE! lNpu pa3speweHHom AlB
u 3HavyeHuu napamempa AlB B3 "BBE[JEHO" ons
cmyneHu 6ydem seedeHo mosibko AlB o eosspamy.
lpu paspewéHHom AlB u 3HavyeHuu napamempa AllB
B3 "BbIBELJEHO" 0na cmyneHu 6ydem ege0eHO
morsbko «0bbi4Hoe» AlB, HacmpaugsaemMoe 8 MEHH0
ABTOMATUKA.

ABTOMaTMYECKM BBOA pe3epBa nocrie cpabartbiBaHUS
s3awmTel: "BBEOEHO", "BbIBEAEHO".

Myck ocuunnorpadga (mosibko Anst MP700):
"BbIBEOEHO";

"MYCK MO NO" (nyck no cpabaTtbiBaHUIO N3MepuUTenb-
HOro opraHa);

"MYCK MO SAWUNTE" (nyck no cpabaTbiBaHUIO CTYMNEHN
3awmThbl).

PaspewmnTtb cOpoC CTyneHn ¢ BO3BpATOM MO onepaum-
SIM C BbIKMoYaTeneMm (oT Kr4ya, OT BHELUHEro, OT KHO-
nok, ot CATY) oo nosiBneHus daktopa Bo3spaTa:
«dA», «<HET» (ana MP700)
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7.8.6 NMNoameHro «3ALLUTA OABUTATENA» (Tonbko ana MP730)

BAIMTA
Bxoa B nogmeHo
IBUTATEJS D A B NOA
TEIIJIOBOE COCT. TekyLiee TennoBoe COCTOSAHNE
Q= XXX %
[IAPAMETPEHI KoHurypmnposaHue napameTpoB gBuUratesis
IBUTATEJSA D
3AIUTA IO KoHdurypmpoBaHue 3auT rno neperpesy
NEPET'PERY D
EJIOKMPOBKHM KoHdurypmpoBaHune 6roKMpoBKM nycka

I[IyCKA D

7.8.6.1 NMoameHro «TennoBoe cOCTOAAHUE»

TEIIIOBOE COCT.
Q = XXX %

‘&

OTctoga ocyulecTtenseTcsa cOpoc TENNIOBOr0 COCTOSIHMUS

CBPOC TEINIOBOT'O (NepeBoA ero B yCTaHOBMBLUEECS 3HAYeHMe COrnacHo
COCTOAHNA TeKyLLLeMy TOKy) 1 cBpoc BrOKMPOBKM MYyCKOB MO Tenso-
<:> (::D BOMY COCTOSIHMIO.

UMCJIO IIYCKOB
N = X

)

YMCJIO T'OP.IIYCKOB
Nrop = X

Yuncno nyckos npousoweawmx 3a nocnegHue
Tanut mc (TekyLlee Yncno nyckoB).

Yuncno ropsumnx nyckos NnpousoLleanx 3a nocnegHve
TOnuT McC (TekyLlee YNCrio ropsvmx nycKoB).

<:> OTtctloga ocyuiecTBnsieTcs cOpoc TeKyLWero ymucna nyc-
CEPOC UNCJIA KOB 1 cOpOC BNTOKMPOBKM MYCKOB MO YMCHY MYCKOB.

I[IYCKOB D
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7.8.6.2 NMNopmeHo «MapameTpbl ABUraTensa»

I[IOCTOSAHHAA HAI'P.
THArp = XXXXX C

ir

IIYCK OBUI' YCTABKA
Inyck = X,XX Ig

it

BXOLO Q YCTABKA
HET

Beopg noctosiHHOW HarpeBa. [lnanasoH 3HavyeHun: 0-65000 c.

BBop nyckoBoro Toka gsurartens. [inanasoH sHavyeHnn: 0-40IH.

BBopg Bxoga cbpoca Tennoson moaenu (nepeeoga ero B ycta-
HOBMBLLEECS 3HAYEHME COrnacHoO TekyLeMy ToKy) n cbpoca

CD GNOKMPOBKM NMYCKOB MO TEMMOBOMY COCTOSIHMIO.

M3 kagpa «[TOCTOAHHAA HAIP.» ocywecTBnseTca nepexo K crnegyowmm HacTponkam:

KaM:

I[IOCTOSIHHASI HATP.
THArp = XXXXX C

@

INOCTOAHHAA OXII.
Toxn = XXXXX C

5

TOK IOBUT'ATEJNA
IJIB = X,XX IH

Beopa noctossHHOM oxnaxaenusi. [lnanasoH 3Ha4YeHu:
0-65000 c.

BBog HOMWHaNbHOro Toka Asuratens (napameTp UCnonb3yeT-
CSl MpY pacyéTe TENNOBOM MOAENN) B HOMUHAMbHbLIX TOKax
3awuTbl. dnanasoH 3HadveHnin: 0-401H.

W3 kagpa «MYCK OBUTIN YCTABKA» ocywecTBnsgeTca nepexon K cnegyoLwmm HacTpomr-

IIYCK OBUI' YCTABKA
Inycxk = X,XX Ig

&

IIYCK IOBUI' BPEMS
Toyck= XXXXXXX Mc

&

T'OP COCTOSIHMUE
Qrop = X,XX %

BBoa BpemeHu nycka (napameTp ncnonb3yeTcs npu onpeae-
neHuu yucna nyckos): 0-50 MUH.

BBoA TENNOBOro ypoBHSA ropsiyero CoCTosiHUA asuratens (uc-
nosnib3yeTcd Npu onpeaeneHnn Yynucna ropsavmx nyckos). ua-
nasoH 3Ha4vyeHumn: 0-256 %.

N3 kagpa «BXOL Q YCTABKA» MOXHO BbIATM Ha CrnegyoLwwmi Kagp:

BXOl Q YCTABKA

HET

BXOO N IIYCK CEPOC
HET

MP700, MP730 pegakunsa 7.1

OAO «benanektpomoHTaxkHanagkay, MuHck

BBopg Bxoga cbpoca TekyLero ymcna nyckos u cbpoca 65o-
KMPOBKW MYCKOB MO YNCHY MYCKOB.
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7.8.6.3 NoameHo «3awmTa no neperpeBy»

BBuay TOro, 4to CTyneHu 3almT No neperpesy MOEHTUYHbI MeXay cobon, pacCMOTPUM UX
HaCTPOWKYy Ha npuMepe CTyneHn Q>.

PEXM
BBEIIEHO

Q >

=gz

&

Q > YCTABKA CP.
O = XXX,XX %
Q> YPOB
HET
Q> AIIB
HET
Q> ABP
HET

GGG

Bbibop pexunma 3awmThbl

«BbIBEAEHA» — 3awwmTta BbiBegeHa 13 paboThl;
«BBEOEHA» — 3awuTa BBeaeHa B paboTy C KOHTpPONMpoBa-
HMeM ycTaBku no BpemeHn. OTKNoYeHne BbIKIToYaTens un
AEeNCTBUS Ha CUrHann3aumio He NponcxoamT;
«CUTHATI3AUNA» — kak npn «BBEEHA», HO ¢ gencreu-
eM B CXeMy CUrHanmsaumm n 3anucblo B XXypHarn aBapui;
«OTKJTKOYEHUE» — kak npn « CUTHANTM3AUWA» nntoc aen-
CTBUE Ha OTKIOYEHUE BbIKIloYaTens;

«OCUUNNNIOINPA®» — kak npun « OTKJTKOYEHUME» nntoc ko-
MaHZa 3anucu ocumniorpamMmmel.

YcTaBka cpabartbiBaHus. [InanasoH 3HadeHun: 0-256 %.

PesepBupoBaHue oTkasa BbiknodaTena: «dA», « HET».

PaspelueHne Ha aBToMaTn4eckoe NOBTOPHOE BKIKOYEHMUE No-
cne cpabaTbiBaHna 3awmnTbl: «JA», «HET».

ABTOMaTUYECKNI BBOA pe3epBa nocne cpabarbiBaHUS 3aLUn-
Tbl: «JA», «<HET».

7.8.6.4 NoameHo «BNOKNPOBKM NycKa»

BJIOK Q PEXM
BBEIIEHO D

BJIOK TIIO Nnyck

Noyexk = X

&

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

Beopg pexuma paboTbl 6510KkMpOBKa NyCKOB ABUraTesnis no
Tennosomy coctosaHuto. MapameTtp: «BBEOEHO»,
«BbIBEOEHO».

BBopg uncna nyckoB, Npy KOTOPOM nocrneayoLwme nyckn oy-
AyT 6noknposaHbl. [JnanasoH 3HavyeHui: 0-10.
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N3 kagpa «BJTOK Q PEXNM» ocyuwiecTBnsaeTcs nepexon K Cneaytowmnm HacTporkaMm:

BJIOK Q PEXMM

BBEIEHO D

BJIOK Q YCTABKA
Q = X,XX %

@

BJIIOK Q BPEMA
TEenx = XXX C

BBopg ycTaBkun 6Gr1OKMPOBKM MYCKOB ABUraTensi no Tens0BoMy
cocTosiHuio. [Inana3oH 3HavyeHun: 0-256 %.

Bsoa BpemeHn 6rokMpoBKM MyCcKOB MO TENOBOMY COCTOSIHUIO:
0-65000 c.

N3 kagpa «BJTOK MO Nnyck» ocylecTBnsieTcs nepexo K crnegyowmm HacTponkam:

Nnyck = X

BJIOK IO Nnycx

&5 &

Nrop = X

BJIOK TII0 Nnyck

5 &

EJIOK IO N
Togmr = X C

@

BJIOK IIO Nnyck
Tenx = X C

MP700, MP730 pegakunsa 7.1

&

BBoa umcna ropaumx nyckoB, Npu KOTOPOM nocneaytowme nyc-
Kn 6yayT 6noknposaHsbl. [Juana3oH 3HaveHumi: 0-10.

BBoa anutenbHOCT neprofa KOHTPOSA Y1cna NycKoB:
0-65000 c.

Beoa BpemeHu GNIOKMPOBKM NMYCKOB MO YMCHY NMYCKOB:
0-65000 c.
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7.8.7 MNopmeHio «NMAPAMETPblI ABTOMATUKW»

[NIAPAMETPHI
ABTOMATHUKA

JI3um

ABP

G @ [

SAIUTH
BHEIHUE

TG &%

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

Bxoa B nogmeHio

KoHurypmnposaHme aBToMaTU4eCKOro NOBTOPHOIO
BKIIOYEHUS.

KoHurypmnpoBaHue form4eckomn 3awmnTbl LLUKH.

KoHurypnpoBaHme aBToMaTUYECKOro BKITHOYEHNS pe-
3epsa.

KoHurypnpoBaHme BHELLHUX 3aLUuT.
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7.8.7.1 Hactpowuka n npocmoTp napametpos AlB

AlIB

/.. .. . /

AlIB BXOQH BJIOK .
/o o / D

AlIB BPEMA BIJIOK.
T6= XXXXXXX0mMc D
AIIB T'OTOBHOCTH
Tr= XXXXXXX0mMc
AlIB 1KPAT
Tl= XXXXXXX0Mmc D
AlIB 2KPAT
T2= XXXXXXX0mMmc D
AlIB CAMOOTKII.

/o . /

&

7.8.7.2 NogmeHro «J13LL»

JI3II YCTABKA
Icp=

XX . XX In

&

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

ABTOMaTM4yeckoe NOBTOPHOE BKOYEHME.
3HauveHuns napametpa: «<HET», «1 KPAT», «2 KPATA»,

<:D «3 KPATA», «4 KPATA».

Briokmposka AlB oT BHeLLHero curHana.
Cnucok curHanos B Mpunoxenun 3, Tabnuua 3.2.

Bpemsa 6nokmposku AlB nocne BKYEHUs BbIKNoYa-
Tens.

Bpems rotoBHocTM AlB K Ha4anbHOMY NyCcKy rnocne
ycnewHoro cpabaTbiBaHUS.

Bpemsa 6ectokosou naysbl 1-ro kpata AlB.

Bpemsa 6ectokosor naysbl 2-ro kpata AlNB (aHanornyHo
3KPAT, 4KPAT — ans 6ectokoBow nayabl 3-ro un 4ro
kpata AlB).

AlB no camonpoun3BosibHOMY OTKITHOYEHUIO BbIKSTHOYa-
Tensa: «kECTb», « HET».

Jlornyeckas 3awmTa LWKWH:

— «BBEOEHO», «BbIBEOEHO» — (mosnbko onsi
MP730);

— «BbIBEOEHO», « CXEMA 1» (c6poc J13LU no cur-
Hany «YPOB»), «CXEMA 2» (c6poc JI3LU no komaHae
«OTKITHOYEHME (aBapuiiHOE)») — (mosibko Onist MP700).

YcTaBka no TOKY fIOrMY4eCcKon 3almThbl LUKH.
3HayeHne napameTpa: 0-40 IH.
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7.8.7.3 Hactpouka n npocmoTp napametpoB ABP

ABP oT CHUTHAJIA Myck ABP oT BHelLHero curHana (curHana ncyesHoBe-
/.. .. .. / HUA NuTaHus). 3HadveHue napameTpa: «SAMNPELWEHO»,
«PA3PELLUEHO».

Myck ABP no oTkmnoYeHuto BbikoyaTens. 3HadeHne

ABP no OTKIJI-HHIO
napameTpa: «3AlMNPELWEHO», «PASPELUEHO».

Myck ABP no camonpoun3BosibHOMY OTKITHOYEHUIO Bbl-
knoyatens. 3HadeHne napametpa: «SAMNMPELWEHO»,
«PA3PELUEHO».

ABP nmo CAMOOTKI

Myck ABP no cpabaTbiBaHMO 3aWmnTbl C paspeLlEHHbIM
ABP. 3HaueHune napameTpa: «SAMPELEHOY,

ABP no S3AIMUTE

¢
GGG GEG— &

o .. / «PA3PELLEHO».
ABP CTAPT HasHauyeHne Bxoga BHelwHero curHana nycka ABP (cur-
/.. .. . / Hana ncyesHoBeHua nutaHms). CNMCoK CUrHanoB B
<:> MpunoxeHun 3, Tabnuua 3.2.

ARP BJIIOKUPOBKA HasHayeHune BXO4a BHeLWHEero curHana 6J'|OK|/IPOBKV|
ABP. Cnucok curHanos B NpunoxeHun 3, Tabnuua 3.2.

Ha3HauyeHne Bxoga BHeLWHero curHana copoca 6moku-
/ / poBku ABP, cbpoca ABP B HayanbHoe coctosHue. Cnu-
: : ¢D COK curHanos B [Npunoxenun 3, Tabnuua 3.2.

HasHa4yeHne Bxo[a BHELLHEro curHana paspeLuaroiero
nyck ABP.
: | | Cnucok curHanos B NpunoxexHnn 3, Tabnunua 3.2.

ABP oT CHUTHAJIA YcTaBka no BpemeHu cpabatbiBaHna ABP: 0... 50 mu-
Tcp= XXXXXXXO0Mmc HYT.

&

G

HasHayeHne Bxoga BHELLHEro curHana BO3BpaTa Cxe-

ABP / BO:;’BPAT Mbl ABP. Cnncok curHanos B MNpunoxeHuun 3, Tabnuua
......... <:D 39
ABP YCTABKA Ycraska no spemeHu sosspaTta ABP: 0... 50 MuHyT.
Tea= A XXXXX0Mmc
v &

YcTaBka no BpemeHu oTKIoYeHus pesepsa (Hanpumep,
ABP  OTKJIOYEHUE

Tor= XXXXX0mMmc D
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C6poc 6nokmposkn ABP, Bo3spaTt cxembl ABP B
ABP CEPOC BEHIKJI-5 HayarnbHbIV War no BKIYEHUI/OTKNHYEHUIO BbIKIHO4Ya-
/... / D Tens. 3HadyeHve napameTpa: «3AMPELLEHO»,

«PA3PELLUEHO».

BaxxHo! Hanuyue cuzHana eo3spama ABP riocrie nodadyu KomaHObl Ha OMKITOYEeHUe pe-
3epB8HO20 nuUMaHus (Mocre ucmevyeHusi 8PeEMEHU UMMy bca BKIIHYHYEHUS/OMKITIHYEHUS — MEHKO
«BbIKITOYATE]Tb») sienisemcs rpu3sHakoM HeycrewHoz20 eosspama cxembl ABP. pu amom
rpoucxodum omkriroHeHUe cobcmeeHHO20 8biKtoYamers u 6riokupoeka cxembl ABP.

BaxxHo! BHewHul cuzsHan 6r10Kupos8KuU unu HeycrniewHass paboma egoda usnu eo3epama
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 PexuM rpoucxooum rnymem rnodadyu Ko-
MaHObI Ha yrpaerieHuUe 8biKfrdamenemMm (rnpu 3ad0aHHOM pa3peweHuUU 8 KoHguaypauuu ABP)
unu o eHewHemy cuzHary « CBPOC».

BaxHo! B cocmae cuzHana «CPABATBIBAHUWE» ABP OorxeH exodumb cuz2Han om-
KIIHOYEeHHO20 MOMIOXEHUS 8blKIoYameris 8oda pe3ep8Ho20 numaHus (Harnpumep, CeKyUoOHHO20
8bIKnoYamerns). B cocmae cuzHana eosgpama ABP OomxeH 8xo0umb cuz2Hal 8KITHYEHHO20
MOJIOXEHUS 8blKIoYamesisi egolda pe3epe8Ho20 numaHusi (Harnpumep, CeKUUOHHO20 B8bIKYa-
merns). [JaHHble cuaHarbl Mo2ym cobupambCsi Kak Ha 8HeWHel KOHMaKmHoU fio2uke, mak u Ha
8XO0OHOM /102UHECKOM cuzHarse rno «My.
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7.8.7.4 NMoameHio «3ALLINTbI BHELLUHUE»

B yctponctBe umeeTcsas BO3MOXHOCTb paboTbl C BHELWHMMU 3awmtamu. Bcero ectb
BO3MOXHOCTb NOAKMKOYNTE A0 BOCbMU BHewHux 3awmt B3-1, B3-2,.... B3-8. Jloruka paboThbl
C BHELLHEN 3almMTon 3anyckaeTcs Npyu NOSBMEHUM CUrHana Ha 3ajaHHOM AMCKPETHOM 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 Net:

Bxoa B nogmeHio

MP700, MP730 pegakunsa 7.1

OAO «benanektpomoHTaxkHanagkay, MuHck

SAIMTEI
BHEIIHUE
Bbibop pexuma 3awmThbl
“‘BbIBEQEHA” — 3awuTa BbiBEAEHA 13 paboThl;
Ba-1 — “CPABATbIBAHNE” — 3awmTa BBeaeHa B paboTy Ha
/ / cpabartbiBaHue. OTKMOYEHNE BbIKOYaTENA U AENCTBUSA

Ha CUrHanNU3aumo He NPOUCXOOMT;

“CUIMHATTM3SAUNA” — kak npn “CPABATBIBAHWNE”, HO
C OENCTBMEM B CXEMY CUrHanNu3awumm n 3anuncbio B Xyp-
Han aBapwvn;

“‘OTKITKOYEHWE” — kak npn “CUTHAITM3ALUUVA ” nntoc
OEeNCTBME Ha OTKIMOYEHNE BbiKOYaTENS;
“‘“OCUNNTIONPA®” (monbko onsi MP730) — kak npu
“OTKIMKOYEHWME” nntoc 3anuck Ha ocuunnorpad.

B3-1 BJIOK-KA
/o / Beog OGnokupytowlero curHana.
: : ¢D Cnucok curHanos B NpunoxexHnn 3, Tabnunuya 3.3.
B3-1 BXOI CP Homep Bxoaa cpabaTbiBaHNs BHELLHEN 3aLLmnThbl
/. / Cnucok curHanos B lNMpunoxeHun 3, Tabnuua 3.3.
YcTaBka no BpemeHu cpabaTbiBaHNSA BHELLHEN 3aALLNTDI:
B3-1 YCTABKA CP 0-50 MUHYT.
T= XXXXXXX0Mc D
B3-1 BOBBPAT Bosspar no ycraske: «[A», «HET».
Y S / D
BE-1 AE BS ABTOMaTMyeckoe NOBTOPHOE BKIOYEHME NO BO3BpPATY:
/ / «0A», «HET». BHUMAHWE! AllB no eosspamy 803-
“““““ | | MOXHO MOJIbKO rpu paspeweHHom Al1B (cMm.Huxe).
B3-1 BXOn B3 Homep Bxoaa Bo3BpaTa BHeLUHen 3alunTbl. Crncok cur-

Hanos B [Npunoxexuun 3, Tabnuua 3.3.
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B3-1 VYCTABKA B3

T= XXXXXXX0Mc D

B3-1> CBPOC CTYI

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

YcTaBka no BpeMeHu Ha BO3BpaT BHELUHEN 3alUnTbI:
0-50 MUHyT.

PesepBupoBaHuMe 0Tkasa BblKftoyaTens no cpabaTbiBa-
Huto 3awumThl: "BBEJEHO", "BLIBEAEHO".

PaspelueHne Ha aBToMaTnyeckoe NOBTOPHOE BKIOYe-
Hue nocne cpabaTbiBaHna 3awmnTsl: "BBEAEHO",
"BbIBEOAEHO". BHUMAHWE! lNpu pa3speweHHom AlB
u 3HaveHuu napamempa AlB B3 "BBE[JEHO" ons
cmyneHu 6ydem geedeHo mosibko AlB o eosspamy.
lpu paspewéHHom AlB u 3HavyeHuu napamempa AlB
B3 "BbIBELJEHO" dns cmyneHu 6ydem eeedeHO morib-
Ko «obblyHoex» AllB, Hacmpausaemoe 8 MeH0
ABTOMATUKA.

ABTOMaTMYECKOE BKMOYEHME pe3epBa BKIOYEHME MNo-
cne cpabaTbiBaHna 3awmTtol: "BBEOEHO",
"BbIBEOEHQO".

Myck ocumnnorpada no cpabaTtbiBaHWIO CTYMNEHN 3aLLK-
Tbl: "BBEAEHO", "BBIBEOEHO".

PaspewnTb cOpoOC CTyneHn ¢ BO3BPaATOM MO onepaumsim
C BbIKIto4aTenem (OT KIo4a, OT BHELUHErO, OT KHOMOK,
ot CATY) oo noseneHus caktopa Bosspata: «dAy,
«HET» (Tonbko ansa MP700)
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7.8.8 MNoameHto «CUTHAI1 HEUCINPABHOCTb»

Pene «HEMCITPABHOCTb» - 9T0 ecTko HasHayeHHoe pene. CnyXuT aAnsg KOHTposns
COCTOSAHUSI YCTPONCTBA.

HEMCIIPABHOCTBb

CUT'HAJI

T=

MMII . PEJIE HEWMCIIP.

XXXXXXX0mMc

&

HENCIIPABHOCTB
/.../

&

HENCIIPABHOCTBb
/.../

&

HENCIIPABHOCTBb
/.../

&

HEWCIIPABHOCTBb
/.../

&

HENCIIPABHOCTBb
/.../

&

HEMNCIIPABHOCTB
/.../

&

HEWCIIPABHOCTB
/.../

&

HEUCIIPABHOCTB
/.../

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

Bxopg B nogmeHto.

YcTaHoBKa ANUTENbHOCTU UMNynbca pene
«HENCINPABHOCTDb».

Bbibop ycnosusi cpabaTtbiBaHUS NO HEMCNPABHOCTK 1.
«annapaTHasa HeucnpasHocTb»: PASPELLEHO,
SAMNPELWEHO.

Peseps (monbko dnss MP730).

Bbi6op ycrnosusi cpabaTbiBaHUS NO HEMCNPABHOCTU 2, —
«oLwmbka cBoBOAHO-NPOrPaMMMUPYEMON NTOTUKMY:
PA3PELWLEHO, SAMNPELWEHO (monbko dns MP700).

Bbibop ycnosusi cpabaTtbiBaHMS NO HEMCNpaBHOCTK 3.
«HewncnpasHocTb nporpammHoro obecrneyeHus» (owno-
Ka KOHTpoSibHOM cymmbl ycTaBok): PASPELLEHO,
SAMNPELLEHO.

Peseps.

Bbi6op ycrnosusi cpabaTtbiBaHMS NO HEUCNPABHOCTU 5.
«HewncnpasHoCTb BbikntoyaTens» (doopmupyeTcsa npm
NOSIBNEHUM BHYTPEHHNX curHanos «OTKa3 Bblkno4vaTe-
na» unu «HencnpaBHOCTb BbIKNOYaTensa», unn «BHeww-
HAS1 HEMCMNPAaBHOCTb BbIKNOYaTensa», unu «Hewucnp.
ynpas. Bbikntovatensay): PASPELLEHO, 3AMNMPELEHO.

Peseps.

Bbi6op ycnosus cpabatbiBaHWsi NO HEUCNPABHOCTN 7.
«HeuncnpaBHoOCTb HanpspkeHua» (bopmunpyeTcsa npw no-
SIBITEHUN BHYTPEHHUX CUrHanoB «HanpsikeHne Ha Bcex
dazax meHblle 5 B» nnu « TH HencnpaBHOCTbY, Unn
«THHIT HencnpasHocTb): PASPELLEHO,
SAMNPELLEHO.

Bbi6op ycnosusi cpabaTtbiBaHUS NO HEUCNPABHOCTU 8.
«HeuncnpaBHOCTL YacToTbl» (hopMUpyeTcsa Npu NosAB-
NEHUN BHYTPEHHUX CUrHanNoB «HanpshkeHne Ha Bcex
dasax Hmke 10 B» unu «4actota BHe AnanasoHay, Unu
«TH HencnpaBHocTb»): PASPELWLEHO, SAMNPELWEHO.
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7.8.9 NoameHio «BbIXOAOHbLIE CUIHAIbI»

BEIXOJHEIE Bxoa B nogmeHto.

CUT'HAJIH

BBIX . IOTMYECKHNE

KoHdhurypupoBaHme BbIXOAHbIX NTIOrMYECKUX CUrHAMOB.

CUTHAJIEI

PEJIE KoHgurypmpoBaHune BbIXOLHbIX perse.

MHOVUKATOPEI KoHurypmnposaHme nporpaMmmmpyemMblX MHONKATOPOB.
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7.8.9.1 NMoameHio «BbIX. IOTMYECKUE CUTHATIbI»

YCTpONUCTBO MMEET 8 BbIXOAHLIX JIOMMYECKUX curHanoB. Kaxabl BbIXOQHOW NOrMyeckum
CUrHan nporpamMmMmpyeTcsl Kak CyMMa BHYTPEHHUX curHanoB ro noruke «MJM». Cnnucok curHa-
nos B NMpunoxeHun 3, Tabnuua 3.1.

BBIX. JIOTMYECKUE

CHUT'HAJIBI D

BJIC 1 KoHdurypupoBaHme BbIXOAHOIO FIOMMYECcKOro curHana

<:D BJIC1.

Bxon B nogmeHto.

g
&

KoHurypnpoBaHme BbIXOOHOMO JlIOMMYECKOro curHana
BJIC 8 BIICS.

PaccmoTpym KOHGUrypMpoBaHMe BbIXOAHbLIX NOrMYeCKMX
curHanos Ha npumepe BJIC 8.

BJIC 8 MocnegoBaTenbHO NUCTad, CNMCOK CUrHANOB MOXHO
OTKJI. BBKI./.../ BbIGPaTh COCTOAHMS:
¢D «HET» — gaHHbIN BHYTPEHHUI CUTHAN He UCNOoNb3yeTCs;
@ «OA» — AaHHbIN BHYTPEHHWUIA CUrHamM UCMOoMb3yeTCs.

BJIC 8
B3 8 CPAE /.../
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7.8.9.2 NMNoameHro «PEJIE»

PEJIE
)
PEJIE 1
O )
PEJIE 8
)
PEJIE 8 THUIIL
/... ./
13 =)
PEJIE 8 CUTHAI
/. /

=

PEJIE 8 MMIIYJIBC
T= XXXXXXX0mc

=

Bxoa B nogmeHto.

KoHgurypmpoBaHue BbIxogHoro pene 1.

KoHurypmposaHue BbIXogHOro pene 8.

HaxaTtunem «BBog» npoussoantcs Belibop Tuna pene:
«BITMHKEPY, «MOBTOPUTESIb».

Bbi6op BblgaBaeMoro BHyTPEHHErO CUrHana.
Cnucok curHanoB B npunoxeHun 3*, Tabnuua 3.4

YcTaHoBKa ANUTENBbHOCTN 3aMKHYTOIO COCTOSIHUSA pene
(Tonbko ansa pene ¢ tunom NMNOBTOPUTEJb): 0...50 muH.

* CurHanel Bo3Bparta gns cryneHen U>, U>> U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>,
F<, F<< (Tuna «U> BoaBpaT», «U> Bo3spaT <VIHB>» 1 T.4.) bopMUpPYIOTCA TONBKO, €CNK
no 3TUM CTyNeHsAM BBeAEHa yCTaBKa Ha BO3BpaT (CMrHanbl BO3BpaTa NpeacTaBnsaioT co-
0o NMNynbCHbIE CUrHanbl 4NUTENbHOCTLIO 10 MC).

MP700, MP730 pegakunsa 7.1
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7.8.9.3 NoameHro «MHOUKATOPbI»

VMHIVNKATOPEHI Bxoa B MeHl1o.

&

MHIVKATOP1 Bbi6op nHaukatopa (M1- 18).

o @

UHINKATOPS

&

HaxaTtunem «BBO[» nponsBoantcs BbIGOp TMNa nHau-
MRIVIKATOR, Ul katopa: «BIIMHKEP>, «TOBTOPUTE Tby.

Bbi6op BblgaBaemMoro BHyTPEHHErO curHana.
Cnuncok curHanos B NnpunoxeHun 3*, tabnuua 3.4.

YcTaHoBKa cbpoca anga nHamkaTopa npu BXOXXOAEHUM B

VHIVKATOP1 CEPOC meHto « CBPOC MHONKAUWWY: «OA», «HET».

CBPOC MHIO. /..../ <:D

MHIUKATOP1 CEPOC YcTaHoBKa C6poca EI,J'IFI MHOUKaTOpa rNMpun BXOXXAEHUN B
XYPHAI AB. /.. ./ <:D «KYPHAIT ABAPUWN»: «OA», «HET».

WHIUKATOP1 CEPOC
XYPHAN cuc. /.../ D

¢

YcTaHoBKa cOpoca ons nHaukaTopa npu BXoXaeHum B
«KYPHAIT CUCTEMbI»: «OdA», «<HET».

* CurHanel Bo3Bparta gns cryneHen U>, U>>, U<, U<<, U0>, U0>>, U2>, U2>>, F>, F>>,
F<, F<< (Tuna «U> BosBpaT», «U> Bo3Bpat <VIHB>» 1 T.4.) bopMUpyOTCA TOMBKO, €CNK
no 3TUM CTyNeHsAM BBeLEHa yCTaBKa Ha BO3BpaT (CMrHasnbl BO3BpaTa NpeacTaBnsaioT co-
0o NMNynbCHbIE CUrHanbl 4NUTENbHOCTLIO 10 MC).
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7.8.10 NopmeHto «NMAPAMETPbI CUCTEMbI»

B maHHOM noaMeH NPOM3BOAMTCS yCTaHOBKA TEKyLLMX AaTbl U BPEMEHU, NapaMeTpoB
CBSI3U 1 NapaMeTpOoB yrpaBrieHus.

[IAPAMETPH Bxoa B nogMeHto
CUCTEMEI

IOATA XX :XX: XX YcTaHOBKa aaTbl/BpemMeHun
BPEMA XX : XX : XX

T

[IAPAMETPH YcTaHoBKa napaMeTpoB CBA3N

CBA3MU

VBMEHEHUE M3meHeHne naponsa ocTyna K MISMEHEHMUIO YCTaBOK, Aa-
[IAPOJS Thl/BPEMEHN N COPOCY XKypHAnoB.

=

7.8.10.1 MpocMoTp 1 ycTaHOBKa peanbHOro BpeMeHu

JOATA  XX:XX:XX MpocmoTp 4acos.
BPEMsI ~ XX:XX:XX D Bxoa B pexxum KOppeKTUPOBKM HacoB
HAPOJIB BBoa napons Ans KOppekTUPOBKM YacoB
IOATA
XX.XX.XX D YcTaHoBKa — uMcna, Mecsiua, roaa.
BPEMSA
XX.XX.XX D YcTaHoBKa — Yacbl, MUHYTbI, CEKYHADI.
MP700, MP730 pepakuus 7.1 126 www.bemn.by

OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

I[NIAPAMET PEI
CBs3HU

&

AJTIPEC
XXX

&

&

CKOPOCTBL 6/cek

&

&

BAIEPKKA

<:>XXO MC¢D

ITPOTOKOJI
MP-CETH

7.8.10.3 U3meHeHue napons

&

USMEHEHUE
I[NIAPOJIA

&

BBEJUTE IAPOJIb
XXXX

&

&

HOBEM IIAPOJIb
XXXX

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

&

7.8.10.2 HacTpounka napamMeTpoB CBA3MU

Bxoa B MeHIo KoHuUrypaumm cBa3u.

HasHauyeHne Homepa ycTponcTBa B CETU.

YcTaHoBKa ckopocT obmeHa but/cex.:
«1200», «2400», «4800», «9600»,
«19200», «38400», «57600», «115200».

YcTaHoBKa 3aep’>XKn oTBeTa Ha 3anpocC BepxHeEro
ypoBHS: «0» — «100» mc

YcTtaHoBKka npoTtokona obmeHa MP-CETb

Bxoa B MeHt0.

Beegute cTapbin naporsib.

BeeaunTe HOBbIN Naporb.
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7.8.11 MapameTpbl ocuunnorpadca

B ycTponictBe npegycMoTpeHa BO3MOXHOCTb OcLmMnnorpacompoBaHums.
OcumnnorpadupoBaHme 3anyckaeTcs B criydae cpabaTtbiBaHUS 3aLnThI:

- ¢ BBegEHHon cpyHkumnen «OCUUITTIOMPA®» ana MP700 (a);

- ¢ BBeaeHHbIM pexxumom «OCLUMITTNIOMPA®» ana MP730 (6).
Ocuunnorpad dukcupyeT 8 aHanoroBbiX 1 16 BXOAHbLIX ANCKPETHBIX CUrHAMoB.

a) NModmeHro «lMapamempsbi ocyusnoepaga» dns MP700

[NIAPAMETPH Bxopn B nogmeHto
OCLIMJIJIOT'PASA

AnuTtensHOCTb ocuunnorpaMmmel. 3Ha4eHUs napameTpa:
a) «1 5916 mc» — ogHa HenepesanucbiBaemMasi ocuunnorpam-
Ma, ANMTenbHOCTb 3anucu: 5916 mc;
6) «1 2958 mc» — ogHa nepesanucbiBaemas ocuunorpam-
¢D Ma, AJIMTEenbHOCTb 3anncu: 2958 mc;
B) «2 1972 mc» — Be nepesanucbiBaemble oCLuInorpamMmmel,
ONUTENbHOCTbL 3anucu kaxaon: 1972 mc;
r) «3 1479 mc» — Tpu nepesanucbiBaemMble OCUUInorpaMmmeil,
OnNUTEeNbHOCTbL 3anucu Kaxgon: 1479 mc;
) «4 1183 Mc» — YeTblpe nepesanucbiBaeMble OCLMIIIO-
rpaMmmbl, 4NIUTENBHOCTbL 3anucun kaxaon: 1183 mc;
e) «5 986 mc» — NATb Nepe3anucbiBaeMbIX OCuunnorpamMmm,
ONUTENBbHOCTbL 3anucun Kaxxagoun: 986 mc;
X) «6 845 Mc» — WwecTb NnepesanucbiBaeMbiX OCUUIorpaMmm,
ONUTENBbHOCTbL 3anucu kaxgon: 845 mc;
n) «7 739 MC» — ceMb nepesanucbiBaeMbIX OCUUIorpaMmm,
ONUTENBbHOCTbL 3anucu kaxaon: 739 mc.

MJIAT . IIEPUOIA
X XXXX Mc

&

OJIAT . NPEISANNCHU

AnuTtensHOCTb 3anucK Ao aBapuu (tnPeasanucu Ha PUCYHKe
XXX % 7.2), B NpoueHTax oT obLen AnnTenbHOCTU 3anucu.
! | 3HauveHne napameTtpa: ot 0 go 99 %.

3HayeHnda napameTpa «dukcaunsa»:
SUKCALNA a) «lNo nepBon aBapun» (CM. pUCyHoK 7.26);
[ e / | | 6) «[lo nocneaHen aBapun» (CM. pUCYHOK 7.2B).
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Myckn ocumnnorpada

JW

l
a) i /

: : >t
KCMPYEMBbIA OTPE30K BPEMEHM .

: ' <:| dukcaumnsa no nepeon asapun

i

1

1

1

1

|

1

1

1

o

»
»

tnPeg3AnncH t

Yy

tsanuen  PUKcaums No nocrneaHen aBapum

A A

A 4

!
.
.
!
!
0) ; =
E >t
> taanucn | ®ukcmpyembiit
" OTPe3soK BpeMeHm

tnrep3Anucu

AA

PucyHok 7.2 — lNosicHeHna K 3Ha4yeHnaM napameTtpa «dukcaumsa»

6) MoomeHro «lMapamempsbi ocyunnozpagha» onss MP730

I[NIAPAMET PEI
OCLMILIIOT'PA®A

&

Bbibop pexuma paboTbl ocuunnorpada.
KOJI-BO OCLMI-M 3HaueHUst napameTpa:
XXXXXXXXX D «1», «1 MepesanucbiB.», «2 Nepe3anuchbIB. ».

MpenycMoTpeHo Tpu pexmnma paboTbl ocumnnorpada:

- 1 ocumnnorpamma (obwasa gnvHa 3anucu 2,73 ¢, ANUTENbHOCTb 3anucu nocre aBapum
2,048 c). B paHHOM pexume ocuunnorpaMmma XECTKO 3anoMuMHaeTcs U MOXeT ObiTb CTEpTa
TOSMBbKO U3 MEHIO YCTPOMUCTBA;

- 1 nepes3anucbiBaemas ocuunnorpamma (obwas anvHa 3anmcu 1,365 ¢, 4nnTenbHOCTb
3anucu nocrne asapun 1,024 c). B gaHHOM pexmnme HoBasi ocuunsorpamma Oygert ctupaTb
npeabiayLiyto.

- 2 nepesanucbiBaemMble ocuunnorpaMmmsl (obwas gnvHa 3anmcu OQHON OCcLMNorpaMmmbl
0,91 ¢, gnutenbHOCTb 3anucu nocrie asapuun 0,512 ¢). B gaHHOM pexume HOBasi ocuumnsiorpam-
Ma BygeT cTupaTb CaMyro PaHHIOH.

OcumnnorpamMmmy MOXHO CYMTaTb U MPOCMOTPETL C YCTPONCTBA C NMOMOLLLK MpOorpamMmmbl
KOH(purypuposaHus «YHuUKoH». ®ann ocumnnorpamMmmbl MOXHO COXpPaHATb B CTaHOAAPTHOM doop-
maTte «comtrade» n B dpopmate nporpammbl «YHUKOH».

Buumanue: npu nepezanucu ycmaeok ocyuniozpammsl cmuparomes !

MutaHne cxembl namsatu ocuunnorpadga MP700 (MP730) ocywiecTBnsieTcss OT Hakonu-
TenbHbIX KOHAeHcaTopoB. [pn oTcyTcTBUKM BHewHero nutaHna MP700 (MP730) koHaeHcaTopbl
obecneunBaloT COXpaHeHne ocuunnorpamMm Ha cpok He meHee 24 u. [Npu paspsae koHgeHcaTo-
POB JaHHble OCUMUIIIorpaMM TEePSAIOTCS, NMPU 3TOM:
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1. Yctponcteso MP700 (MP730) Bepcun 2.0 n Huxe opmupyeT owmbky «Hencnpas-
HOCTb XpaHeHUs OaHHbIX». «HencnpaBHOCTb XpaHEHUA OaHHbIX» FOBOPUT O HEAOCTOBEPHOCTU
AaHHbIX BCTPOEHHOro ocuunnorpada n He ABNAETCA NPU3HAKOM MOMIOMKM UNN HELWTaTHON pa-
6oTbl ycTponcTtBa. [na cbpoca gaHHOM ownbKnm Heobxoammo nepesanycTUTb YCTPOWCTBO
MP700 (MP730);

2. Yctponcte MP700 (MP730) Bepcumn 2.02 1 Bblle B XypHarne cucteMbl doopmupyet
3anucb «lloTeps gaHHbIX ocuunnorpadar, KoTopas He ABMseTCs NPU3HAKOM MOMTOMKU UM He-
LUTaTHOM paboTbl yCTpoNCcTBa U He TpebyeT cbpoca.

7.8.12 MNapameTpbl Norukn (mosibko 05151 MP700)

[IAPAMETPEH Bxoa B nogmeHto
JIOTYKY D
COCTOSIHME JIOTMKA CocTosiHUE NMOTUKKN: «3anyLieHay; «OCTaHOBMEeHay;
SANYIEHA «Owunbkar»

i d

IPOTPAMMH. KJIOY 1 5
«IIA» MporpammHbIn krtod 1: «[a», «HeTt»

[IPOT'PAMMH. KJIOY 16 MporpammHbIn Koy 16: «da», «HeT»

«IIA» D

7.9 KoHdurypauums yctponctBa ¢ UCNOSIb30BaHMEM NTOKaNbHOIO UH-
Tepcenca

HacTporiku koHdurypaumn yctponctea MP700 (MP730) MOXHO Takke OCYLLECTBUTL Npwn
nomoLum nporpammHoro obecnevermst «YHMKoH». PaspaboTky (yHKUMIA C MOMOLLbIO CBOBOAHO-
NpOrpaMmMmpyeMon NOTMKA MOXHO OCYLLECTBMSATb TOSIbKO C NPUMEHEHWeM nporpamMmmMbl «YHU-
KOH».

OcyuwlectBnTb coefMHeEHne yCTPONCTBa M nepcoHanbHoro komnetotepa (MK) moxHoO no-
CpPeACTBOM MOAKIOYEHUS LUHYpa coeanHnTensHoro co ctopoHbl MK k nopty RS232, pacnono-
XEHHOMY Ha 3aZHen NaHenu Kkopnyca MuUKponpoLueccopHoro pene (cm. nogpasgen 8.2 «Kommy-
HUKaUMOHHbIN NOpPT» U npunoxexHue 1 — pucyHok “Bug 3agHen naHenn MP700 (MP730).

Ana npasunbHon pabotbl MO «YHuMKoH» ¢ yctponctsom MP700 (MP730) Heobxoaumo
YyCTaHOBUTb OAMHAKOBYH) CKOPOCTb OOMEHa AaHHbIMK B MpOrpaMme M MMKPOMNPOLECCOPHOM pe-
ne (nogmetHio «MAPAMETPbI CUCTEMbI», HacTpoika napameTpoB CBA3N).
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8 PYKOBOACTBO NO NPOTOKOJ1Y CBA3U «MP-CETb»

8.1 OpraHusauus nokanbHoOM ceTn

MP700 n MP730 nmetloT BCTPOEHHblE MporpaMMHo-annapaTtHble cpeacTBa, No3BOMSA0-
LMe opraHm3oBaTb Nepefady OaHHbIX MeXay YPOBHEM 3almTbl U BEpXHUM ypoBHeM ACY Tl
nnNu cuctemon gucrnetdyepckoro teneynpasnexdus (CAOTY).

AncTtaHuMoHHO, NpM NomoLm nHTepdenca cea3un, MoryT BbiTb NPOCMOTPEHLI OnepaTmnB-
Hbl€ 3HAYEeHUS KOHTPONMPYEMbIX HAMPSPKEHWI, XKypHar aBapuUnHbIX COObITUI, TEKYLLME YCTaBKN,
COCTOSAHME OUCKPETHbIX BXOOO0B M penenHblX BbIXo4oB. BO3MOXHO Takke ANCTaHUUMOHHOE u3me-
HEeHWe yCTaBOK, pecTapT 3aLUnTbl, KOPPEKTUPOBKA BPEMEHN.

Ansa MP700 n MP730 npegycMmoTpeHa BO3MOXHOCTb CUHXPOHM3aLUMK NO BPEMEHU LLNPO-
KoBeLlaTenbHbIMK KoMaHgamu no nHtepdency RS485 ¢ TouHocTbo £10 Mc.

Mpn opraHMsauum fokanbHOW MHAPOPMALIMOHHOM CeTU MOACTaHUMM BCe UMelLLMecs B
KOHTYype 3alMTbl MOAKMYATCA K KOHUEHTpaTopy (MNU KOHTPONMPYEMOMY MYHKTY), KOTOPbIN
obecneynBaet obMeH No egMHOMY paguo Unn TenedOHHOMY KaHany CBS3M C BEPXHUM YpOB-
HeMm. B ycTponcTeBe ncnornb3yeTcs npoToKon cBsA3n ¢ BepxHeM ypoBHem «MP-CETb» (aHano-
myHbin  «Modbus»), paspaboTaHHbIN cneumanuctammn «benanekTpoMoHTaXHanagka» ans Muk-
ponpoueccopHbix pene. lNpotokon «MP-CETb» obecneunBaeT nonygynnekcHy CBS3b MO
aByxnposogHon nuHun. WHTepdenc RS485 obecneumBaeT ranbBaHUYECKYHO pas3BsA3KY MeXay
3awmTamMmmn 1 no3eonsieT 06beaUHUTL B NIOKanbHY ceTb 40 32 yCTPOUCTB. NpnmepHast CTPyKTy-
pa opraHu3auumn ceTu rnokasaHa Ha pucyHke 8.1.

P/C | PiC || KN |
| KOHLUEHTpaTop |
A
| |
| | MP Ne1 ||
APM | |
| |
¢ | —» MP Neo2 ||
| |
CcOTy | |
| _» MP Nen ||
| Kormyp noacranum Ne 1 L———]|
[~ - - - — - T
| |
| |
Kowtyp noactakumm Nen |
PucyHok 8.1 — CTpyKkTypa opraHusaumm ceTtu
P/C - pagnocTaHums
KM - KOHTPONUPYEMBIN MYHKT

APM - aBTOMaTu3npoBaHHoe pabodee MeCTo cneuumanucra
COTY - cuctema gncneTyepckoro TeneynpasneHns
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Llenn nHtepdenca obecneunsaloT ranbBaHNYECKYHO pa3Bsa3Ky Kaxkgoro ycrponcrtea. lNoa-
KnoyeHre kabens nokasaHo Ha pUcyHke 8.2.

MP Ne1 MP Ne2 MP Nen

o /X———————r\ 120 Om
S 1 —

\/ \/ TepMUHanbHbIA

I — T~~o0o— aKpaH pesncTop K

nocrieaHen 3awuTte

BUTasa napax

00
00

f

3EeMIA

PucyHok 8.2 — Cxema nogkntoyeHve kabens

8.2 KOMMYyHMKaLUOHHbIN NOPT

KOMMYHMKaLUMOHHBIA MOPT YCTPOMUCTBaA MOCTPOEH Ha OCHOBE rafibBaHU4eCcKn MU30Mnpo-
BaHHOro nHtepdgenca RS485. Pexxum nepegayum — nonygynnekc, T. €. 0OMeH gaHHbIMU Npon3s-
BOAUTCS MO OOHOW NIMHUN CBSA3KU, HO NPUEM U Nepeaaya pasgesieHbl BO BPEMEHMN.

8.2.1 YHuBepcanbHbIA BapuaHT Kabensa Ans noakrnoyYeHUA YCTPOUCTB pPaHHUX ro-
0OB BbiNyCKa N COBPEMEHHbIX YCTPOUCTB

[lnsa akTuBaumm nokanbHOro nopta cBA3n RS232 HeobxoamMmo:

- NPUMEHUTb ANA nogktodeHus K N3IBM «MUHUManbHbI» HYNb-MOAEMHbI kabenb (pu-
CyHOK 8.3).

NaBMm MP700 (730)
s E—em—
i
e hn e
se T+ ST se.

9 9] +5v

PucyHok 8.3 - MNMogkntoyenne k NOBM ¢ npumeHeHnem Hynb — MogenbHOro kabens

CkopocTb 0OMeHa nporpamMmmupyeTcst Nofnb3oBaTenemM Ha atane KoHUrypmpoBaHUs cu-
ctembl u Bblbupaetca w3 psga: 1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200 6wurt/c.

CtpykTypa 6anta coobuieHus:

| 1 cTapT 6UT | 8 BUT JaHHbIX (MN1. BUT BNepén) | 1cron-6ut |
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8.3 Mpotokon « MP-CETb »

8.3.1 O6uwee onucaHue

YCTponcTBa COEOUHAIOTCHA, UCMNOSIb3Yst TEXHOSOIMMIO «rMaBHbINY — «MNOAYUHEHHbLINY, NpU
KOTOPOM TONbKO OOHO YCTPOWCTBO (rfaBHbIA) MOXET WHUUMWPOBAaTb nepefady (caenatb 3a-
npoc). Apyrne yctponctBa (NMOAYMHEHHbIE) NepefalroT 3anpaluvBaeMble «rTaBHbIM» YCTPOW-
CTBOM [aHHble, Unv Npou3BOAAT 3anpaluvBaemMble AeNCTBUSA. TUMUYHOE «IfaBHOE» YCTPOWCTBO
BkntoyaeT B ceba Beaywmn (HOST) npoueccop 1 naHenu nporpamMmpoBaHus. TunuyHoe noa-
YMHEHHOEe YCTPOWCTBO — MNporpamMmupyemMblin KOHTposnnep. MukponpoueccopHble pene Bcerga
ABMAKTCA MOAYNHEHHBIM YCTPOMUCTBOM. «[ NaBHbIN» MOXET afgpecoBaTbCs K MHAUBUOYaANbHOMY
«MNOAYMHEHHOMY» UITM MOXET MHMUMMPOBATL LUMPOKYK nepefadvy coobLeHns Ha Bce «noguuv-
HeHHble» ycTponcTBa. «lMoa4yMHeHHoe» YCTPOMCTBO BO3BpallaeT cooblieHne B OTBET Ha 3a-
npoc, agpecyemMbli UMeHHO emMy. OTBETbl He BO3BpaLLaloTCs Npy LUMPOKOBeLLaTeNbHOM 3anpo-
Ce OT «rMaBHOroY.

[Monb3oBaTenb MOXET yCTaHaBnMBaTb NPOAOIPKUTENBHOCTL UHTEPBana TanmayTa, B Te-
YeHne KOTOpPOro «rofloBHOE» YCTPOMCTBO OyaeT oxuaaTb OTBeTa OT «MOAYMHEHHOro». Ecnu
«MNOAYMHEHHBINY 0BHapPYXUI oWnBKy nepenayn, To OH He POPMUPYET OTBET «INTABHOMY».

8.3.2 OpraHn3sauusa obmeHa
O6meH opraHuayeTcs LUuknaMmm 3anpoc — OTBET:

3anpoc OT rnaBHOro:

KoHTpornbHas cym-

Appec yctponctea | Kopa pyHKumm [aHHble Ma

16anT 1 6anT n 6ant 2 banTa

OTBEeT NOAYNHEHHOTO:

KoHTpornbHas cym-

Agpec yctpouctea |  Kop coyHKUmMM [aHHble Ma

16anT 1 6anT n 6ant 2 banTa

3anpoc: Kog coyHKUMKM B 3anpoce roBOpUT «NOAYMHEHHOMY» YCTPOWCTBY, Kakoe AencTBme
HeobxogmMmo nposecTu. banTbl JaHHbIX cogepXaTt UHopmauunio, HeobxoaMMyo A5s BbINOMAHe-
HUSA 3anpoLlleHHon dyHKumMn. Hanpumep, ko dyHkuum 03h nogpasymeBaeT 3anpoc Ha YTeHue
COOEPXNMOro pPerucTpoB «NOAYMHEHHOIOY.

OtBeT: ECcnu «nog4mMHEHHbINY OaéT HOpMasibHbIA OTBET, KOA4 (OYHKUMW B OTBETE MOBTO-
paeT koA hyHKuMM B 3anpoce. B Gantax AaHHbIX cogepxuTcs 3aTpeboBaHHasi MHopmauus.
Ecnn umeet mecto owmnbka, To Kog PyHKLMM MogmduumpyeTca, n B 6anTax gaHHbIX nepegaet-
CH NpUYMHa OLWNBKN.

8.3.3 Pexxum nepepaumn

B cetax «MP-CETb» moxeT ObiTb MCnonb3oBaH OAMH U3 ABYX CnocoboB nepeaayu:
«ASClI» nnn «RTU». B MukponpoLeccopHbIX pene ncrnonbayetcs pexmm «RTU».

B «RTU» pexume coobLieHne HauynHaeTCcsa C MHTepBana TULLWHbI, PaBHOTO BpEMEHU ne-
pefayu 3.5 cMMBOSIOB Mpy JaHHOW CKOPOCTU nepeaayu. lepBbiM nonem 3atem nepegaerca aa-
pec yctpoucTtBa. Bcnen 3a nocnegHum nepegaBaemMbiM CUMMBOJSIOM Takxke crnegyeT uUHTepBarn
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TULLNHBI NPOAOITKNTENBHOCTLID HE MeHee 3.5 cumBonoB. HoBoe coobuieHne MoXeT HaunHaTb-
CA nocre 3Toro MHTepeana.

dpenm coobuieHns nepegaeTcs HenpepbIiBHO. Ecnn nHTepBan TULLNHBLI ANUTENbHOCTLIO
6onee 1.5 cnmBona BO3HMK BO BpeMs nepenayn penma, npMHMMatoLlee yCTpoUCTBO 3aKkaHun-
BaeT npuem coobLleHus n cnegyowmn 6ant 6yaeT BOCMNPUHAT Kak Havano crnenyowero coob-
LLEeHMUA.

Takum obpasom, ecnn HOBOe COODBLLEHNE HaYHeTCs paHblle MHTepBana 3.5 cumBeona,
NpYHMMatoLLLee YCTPOMCTBO BOCNPUMET €ero Kak MpoAorKeHwe npegblgyuiero coobuwieHun. B
9TOM Criyyae ycTaHaBnmMBaeTCcs ownbka, Tak Kak byaeT HecoBnageHne KOHTPOSIbHbIX CYMM.

[nuHa coobleHns He JomkHa npesblwaTth 255 6anT.

8.3.4 CopepxaHue agpecHoro nons

Honyctmbin agpec nepefaym Haxoautca B guManasoHe 0-247. Kaxgomy nogyYnMHEHHOMY
YCTPOMUCTBY MpucBamBaeTcs agpec B npegenax 1-247. Apgpec 0 wucnonb3yetca nng
LUMpoKoBeLLaTenbHON nepeaayn, ero pacno3HaeT Kaxaoe YyCTPOMUCTBO.

8.3.5 CoaepxxaHue nons PyHKLUM

Mone dyHKkumMn cogepxut 1 6ant. OnanasoH ymcna 1-255. B MuKponpoLeccopHbIX perne
ncnonb3yTcs cneayrowme oyHKUnmn

Tabnuua 8.1
PyHKUNA BbinonHaemble aencramsa

Tn2 YUteHue n 6ut

3né YTteHue n cnos. (1 crnoso — 2 6anTa)
5 3anucb 1 buta
6 3anucb 1 cnoea
15 3anucb n out
16 3anucb n cnos

Korga «nogvvMHEeHHbIny OTBeYaeT «rMaBHOMY», OH UCMONb3yeT nore koga yHKuMmM ans
doukcaumnmn owmnbkn. B cnydae HopmManbHOro oTBeTa «NOLYUHEHHbLIN» NOBTOPHAET OpPUrMHaNbHbIN
Ko dyHkumn. Ecnu mmeeTr mecto owmbka npu BbINOMHEHMM (PYHKUMKM, BO3BpaALLAETCA Koa
dYHKUNN C YCTAHOBMEHHbIM B 1 cTapimm dutomMm.

Hanpumep, coobuieHne OT «rnaBHOro» «NO4YMHEHHOMY» MPOYMTaTb rPYnny PerncTtposB
UMeeT crieayroLwmmn Kog pyHKUnK:

03 hex
Ecnu «nogYmMHeHHbIN» BbINONHUN 3aTpeboBaHHOe aencTBmne 6e3 ondkm, OH BO3BpaLLAET Takon
Xe kog. Ecnu nveet mecto owmnbka, TO OH BO3BpPALLAET:

83 hex

B pobGaBneHve K M3MEHeHu koda YHKUUKW, «MNOOYMHEHHbIN» pasmelaeTr B none
AAHHbIX YHUKaIbHbIA KOA, KOTOPbLIA FOBOPUT «IMTABHOMY» Kakasi MMEHHO owwmbka npousowuna
NI NMPUYUHY OLLIMBKN.
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8.3.6 CopepxaHme nons AaHHbIX.

Mone gaHHbIX B COOOLLEHMM OT «TMaBHOrO» K «MOAYUHEHHOMY» COAEPXUT AONONHUTENb-
HYI0 MHOpPMaLUIO, KOTopas Heobxoauma «MNOoAYUHEHHOMY» A5s BbINONHEHUS YKa3aHHOW pyHK-
umn. OHO MOXET coepkaTb agpeca PerMcTpoB NN BbIXOAO0B, UX KONNYECTBO, CYETYMK Nepeaa-
BaeMblX 6anNTOB JaHHbIX.

Mpw BO3HMKHOBEHWUM OLLUMOKM «NOAYNHEHHBINY BO3BpALLAET crieaytoLme Koabl:

e 01h Y: HeM3BecCTHbIN UM HenpaBUINbHbIN KOO QYHKLNK;

¢ 03h: HEKOPpPEKTHbIE AJaHHbIE B NnoJie JaHHbIX.

[Mone gaHHbIX MOXET He CyLecTBOBaTb (MMETb HYNEBYIO ANNHY) B ONpeAeneHHbIX TUunax
COOOLLIEHUN.

8.3.7 CopepxaHue Nonst KOHTPOSIbHON CYMMb.

[Mone KOHTPOMbHOW CyMMbl coepXuT 16-Tn 6utoByo BenuuuHy. KoHTporibHas cymma
aBnseTca pesynbtatom BblumcrneHms Cyclical Redundancy Check (CRC) caenaHHoro Hag co-
aepxaHmem coobueHnus. MNMonuHom:

1+ x2 + x5 + x16 = 1010 0000 0000 0001 bin = AOO1 Hex

CRC pobaensietcsa kK coobLieHnto nocnegHumM nonem, mnagwmnm 6antom snepea.

8.4 CtpyKTypa AaHHbIX

[laHHble B MUKPONPOLECCOPHbLIX pene opraHn3oBaHbl Tak, 4To mnagwuin 6ant (Mnb) u
ctapwwun 6ant (CTtb) pacnonaratTcs B nopsake BO3pacTaHUsa agpecos.

Mpumep cnoBa gaHHbIX (2 6anTa): agpec n Mnb
agpec n+l C1b
Mpumep AByx crnoB gaHHbIX (4 6anTta): agpec n Mnb

agpec n+l C1b
agpec n+2 Mnb
agpec n+3 C1b

D ,h“ — npusHak wecTHaauaTMpUYHON CUCTEMbI CYUCTIEHUS YUCET
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8.5 ®yHkunn «MP-CETb»

8.5.1 dyHKuMAa 1 unn 2

dopmat YTeHusa n ourt:

3anpoc:
Am:iec 01 vnu 02 Ha4vanbHbin aa- Korn-BO BXO/0B KoHTpornbHas
yCTPONCTBa pec cymma
16anT 1 6anT 2 banta 2 banta 2 GanTa
Ctb | Mnb Ctb | MnB | MnB [ CTB

Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.

C1b - ctapwwuin 6ant 16-Tn paspssiaHOro cnoea.

OTBerT:
1-n cum- Nn-n cum-
Agpec 01 nnn | Kon-Bo cyun- . . KoHTpornbHas
. . TaHHbIN TaHHbIN
ycTponcTea 02 TaHHbIX 6anT o - cymma
oant oant
16ant 1 6ant 1 6ant n 6ant 2 GanTa
| | MnE | C1b

lMpumep ymeHusi n 6um:
C yctponctea (agpec yctponctea — 03) onpocutb 10 BXOAOB, Ha4MHas co 2-ro Bxoga no agpecy
0.

HavanbHbin agpec = 0002h.
Kon-Bo 6ut = 000Ah.

3anpoc:
Aﬂqec Koa dpyHk- Haqaan*blvl Kor-BO GuT** KoHTpornbHas

yCcTpoucTBa Lmm agpec cymMmMma

03h 01h 00h [ 02h 00h [ 0Ah |
OTser:

Kon-Bo cuu- . 2-1 cun-

e A | Frapa | 1T | KR
yerp 4 Gant bant y

03h 01h 02h 71h 40h \

* HayanbHbIW agpec AoMmMKeH ObITb KpaTeH 8. ECnu OH He KpaTeH, TO OKpyrnseTcs Ao
MeHbLUero KpaTHoro 8.
** Ecnm Konn4yecTBO OUT He KpaTHO 8, TO OKpyrnseTca Ao 6onbLiero KpaTtHoro 8.

[na onpegeneHnMs HavanbHOroO agpeca BXOAOB, HavMHas C k-ro 6uta N-ro agpeca,
NCNoJ1b3yeTCH BblpaXeHUe:

HavanbHbii agpec = N x 8 6ut + k 6ut
Hanpumep, ansa yteHusa BXo4oB, Ha4uHasa ¢ 4-ro 6uta no 2-my agpecy, NosyvnMm:

HavanbHbi agpec = 2 x 8 6ut + 4 out = 20 => 0014h.
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8.5.2 ®dyHKuMA 5

dopmat yctaHoBKM 1 buTa:

3anpoc:
An;zec 05 Anpec 6uta 3Ha4yeHune 0 KoHTponbHas
yCTPOMCTBA outa cymma
16ant 1 6ant 2 banTa 1 6ant 1 6ant 2 bauta
Ct6 | Mnb MnE | C1b

Mnb — mnagwwmin 6ant 16-Tn paspsigHOro crnoea.

C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.

OTBeT:
Am:iec 05 Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTPOWUCTBA ouTta cymma
16anT 1 6ant 2 banTa 1 6ant 1 6ant 2 banTta
Ctb | Mnb Mnb | C1b

[na dpyHKuMn 5 Kagp oTBeTa AEHTUYEH Kagpy 3anpoca.
Bant “3HaueHne buta”:
— 6uT, yctaHaBnmBaemsbin B 0 => 3Ha4yeHne 6uta = 00h;
— 6uT, ycTaHaBnmBaembln B 1 => 3HaveHne 6uta = FFh.
[na onpegeneHunsa agpeca Bbixo4a, UCNOMb3yeTCs BblpaXeHue:
Appec Bbixoga = (Agpec 6anTta) x 8 6ut + Ne buta
lMpumep ycmaHosku 1 buma:

Ha yctpownctee (agpec yctponctea — 04) yctaHoBuTb 61T 1 no agpecy 0.
Apgpec Bbixoga =0 x 8 6ut + 1 6ut =1 =>0001h
Bbixoa yctaHaBnuBaeTcs B 1 => 3HayeHue b6anta = FFh.

3anpoc:
A/J.Qec Kon Anpec 6uta 3HaveHune 0 KoHTponbHas
yCTpOMCTBA | PYHKUMUU ouTta cymma
04h 05h 00h | o01h FFh 00h Mnb | C1b
OTBeT:
A/J.pvec Kon Anpec 6uta 3HaveHune 0 KoHTponbHas
yCTpONCcTBa | PYHKUMUK outa cymma
04h 05h 00h | o01h FFh 00h | Mnb | CTb
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8.5.3 ®yHKkuMa 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
Ctb | Mnb 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 S 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:
— C71b = HOMep 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- HavanbHbi 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 dyHKUMA 6

dopmart 3anucu 1 cnoea:

3anpoc:
A,u,pzec 06 Agpec crnosa 3Ha4yeHue crnosa KoHTponbHas
yCTpOWNCTBA cymma
16anT 1 6ant 2 bavta 2 bavTta 2 bavTta
Ctb | Mnb Ctb | Mnb MnE | C1b
Mnb — mnagwwmin 6ant 16-Tn paspsigHOro crnoea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OtBer:
A,u,pzec 06 Afpec crnosa 3HauyeHne crnosa KoHTponbHas
yCTpOWNCTBa cymma
16anT 1 6ant 2 bavTta 2 bavta 2 bavta
Ctb | Mnb Ctb | Mnb Mnb | C1b
Agpec cnosa onpegensieTcs cnegyowmmMm 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-Bo cnoe = 01h.
Agpec crnoBa = 023Ch.
3HaueHune cnosa = 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 crosa.
C1b — ctapwwmin 6ant 16-Tn paspsaHOro crnoea.
OrtBerT:
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 dyHKUMA 15

dopmart 3anmcu n 6ut:

3anpoc:
A.D,Qec OEh H?‘-Iaj'lb- Kon-Bo 6uT KOJ‘I:BO 3HaveHus KoHTponb-
yCTpOMCTBA HbI agpec Gant out Hasg cymma
16ant 16anT 2 bavnta 2 banTta 1 6ant 2 bavta 2 banta
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 bavta 2 banta 2 bavta
Ctb | Mnb Ctb | Mnb Mnb | C1b

lNpumep 3anucu n 6um:

Ha yctpowncTteo (agpec yctponctsa — 04) 3anucatb 2 6anta: CD 01 Hex (1100 1101 0000 0001
ABOVYHOE).

Kon-Bo 6ant = 01h.

HavanbHbin agpec = 0013h.

3anpoc:
Kon-
Apopec Koa Havanb- 3HaveHne | KoHTporbHas
9 o Kon-Bo 6ut BO
YyCTpOWCTBA | (PYHKUMW | Hbl agpec 6aiiT ouT cymma
04h OFh 00h | 13h | 00h | OAh | 02h [ CDh| 01h | MnB | C1B
OrBer:
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 PyHKLUMA 16

dopmar 3anmcu n crnos.:

3anpoc:
Appec 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
yCTpPOMCTBA CaHHOro crnosa 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;
— HavanbHbIM 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_ Hauvanb- Kon-Bo ng' 3HauveHne | 3HadveHue 2- | KoHTponb-
yCT-Ba y HbI agpec cnos - 1-ro cnoea ro cnosa Hasa 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 cTpaHMU NaMATU AaHHbIX

Onuncaxune CTpaHuny naMAaTn JaHHbIX.

Ne cTpaHuL HanmeHoBaHue cTpaHuyy Hoctyn DyHKLUMM
00h CucremHas nHgopmaums 3anncb 1 YTeHne 5*
02h Hata n Bpems (Word) 3anvcb 1 YTeHne 6, 16, 3, 4
03h Hata n Bpemsa (ASCII) 3anncb n YTeHne 6, 16, 3, 4
04h 'pynna yctaBokK 3anncb N YTeHne 6, 16, 3,4
05h Bepcusa YteHne 3,4
08h XKypHan ocumnnorpada YteHne 3,4
09h Ocuwnnnorpad YTeHune 6, 3,4
10h YcTaBku 3anucb 1 YTeHne 6, 16, 3,4
18h basa gaHHbIX AUCKPETHbIX CUrHanoB | YteHune n 3anuncb 1,2,5,3,4
19h Basa gaHHbIX aHanoroBbiX curHanos | YUteHne 3,4
1Ah Basa faHHbIX pecypca BblknoyaTens | YteHve 3,4

Basa gaHHbIX pacwupeHHoro (bonee
1Bh 256 B) gnanasoHa nuHenHbIX Hanpsa- | YteHve 3,4
»eHun, Uab, Ubc, Uca
20h XypHan cucremsl UrteHune 3,4
28h XKypHan aBapum YteHne 3,4

* TTo ampecy 00h akTUBH3UPYIOTCS YCTAaBKH, 3alMCaHHbIe 110 nHTepdeiicy (aapec 10h).

8.7 N'pynna yctaBOK U Bepcus

UTtobbl NnepekntounTb rpynny yCTaBoOK, pacrnonoXeHHy Ha cTpaHuue 04h, Hy>KHO no
aToMy agpecy 3anucaTb 1 cnoo co 3HayeHnem 00 — ong oCHOBHOM rpynnbl ycTtaBok u 01 — ans
pe3epBHON rpynnbl YCTaBOK.

Mpymep Ansa nepeksitoyeHns Ha OCHOBHYHO rPynny YCTaBOK:

yC'I"A[\Z).D'OFI)Zi?I'Ba KOMagﬁgsaanl/ICVI A,u,pec CJioBa 3Ha4veHue crosa KOH;ES;:HaH
1 6ant 1 6ant 2 banTa 2 banTa 2 banTta
06 04 | 00 00 | 00 MnE | C1b

[aHHble Bepcumn, pacnonoxeHHble Ha cTpanuue 05h, xpaHaTtes B opmate ASCII,
3aHuMatoT 16 cnos. BknoyatloT B cebs nHpopmauuio o Bepcun 1 3aBOACKOM HOMeEpP YCTPOMCTBA.

8.8 [laTta n Bpems

[aHHble fgata n Bpems, pacrnonoxeHHble Ha cTpaHuue 02h, xpaHatca B popmate Word,

3aHMMaloT OaMH Mnagwmn 6anT cnosa.

[aHHble Agpec 1-ro | Kon-Bo
crioea CrnoB

lNop * 0 1
Mecsu, 1 1
Ynucno 2 1
Yacsbl 3 1
MWHYTBI 4 1
CeKyHapbl 5 1
[ecarkm MunnucekyHa 6 1
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[aHHble gaTa n Bpemsi, pacrnonoxeHHble Ha cTpaHuue 03h, xpaHatca B dopmare B

dopmate ASCII.
[aHHble Agpec 1-ro | Kon-Bo
crioBa CrnosB
lNop * 0 1
Mecsauy 1 1
Yucno 2 1
Yacsl 3 1
MWHYTBI 4 1
CeKyHapbl 5 1
[ecarkm MunnucekyHa 6 1

* 2 nocrnegHue umdpbl roga.

8.9 basa gaHHbIX AUCKPETHbIX CUrHanoB

Basa gaHHbIX AMCKPETHbIX CUrHaNoB pacrnosioxeHa Ha cTpaHuue namaty 18h
3anuck (goctynHa yHKuumn 5):

Anpec CurHan
1800h OTkntounTh Bblknodatens (COTY)
1801h Bkntountb Boikntovatenes (COTY)
1802h YctaHoBka 6nokuposku ABP (COTY)
1803h C6poc 6nokvnposkn ABP (COTY)
1804h C6pocutb nHgukaumo (CATY)
1805h C6pocutb 3anncek HeucnpasHoctn (COTY)
1806h CbpocunTtb 3anuck XxxypHana cuctemnol (COTY)
1807h C6pocutb 3anuce xxypHana asapui (COTY)
UTeHune:
pec
¢YHK$ﬂ Dy Curnan
L2 ] 34 MP700 MP730
1800h | 1800h* | BbikntouaTenb OTKIHOYEH Bblkntoyatenb OTKIOYEH
1801h BbikntoyaTenb BKAOYEH BblkntoyaTenb BKIKOYEH
1802h HeuncnpaBHOCTb HeuncnpaBHOCTb
1803h "pynna yctaBok (0 — ocHoBHas, 1- pe3eps- 'pynna yctaeok (0 — ocHoBHas, 1- peseps-
Has) Has)
1804h ABapuiHasa pesepBHas rpyrnna ycTaBoK ABapuiiHag pesepBHas rpynna yctaBok
1805h Hannune HencnpasHoctn (COTY) Hanwnune HencnpasHoctn (COTY)
1806h HoBas 3anwvcek xxypHana cuctemsl (COTY) HoBas 3anuck xypHana cuctemsl (COTY)
1807h HoBas 3anuvchb xxypHana asapuvn (COTY) HoBas 3anuck XypHana asapun (COTY)
1808h ABP 6Grok1poBku ABP 6n0KknpoBku
1809h CoctosiHue 3agaun norukm (0- =
eseps
3anpeLleHa, 1-paspeLueHa)
180Ah- Peseps Peseps
181Fh
1820h | 1802h |He ncnonbayetcs He ncnonbayetcs
1821h He ucnonbayetcs He ncnonb3yetca
1822h He ucnonbayetcs He ncnonb3yetcsa
1823h He ucnonbayetcs He ucnonb3yetcsa
1824h MHOukaTop OTKNOYEH MHOmkaTop OTKMNYEH
1825h MHaukaTop BKOYEH MHaukaTop BKNKOYEH
1826h WHankaums xxypHan aBapumn MHaukaumna xxypHan aBsapum
1827h MHamKaums xxypHan cuctemsl MHaukaumsa xypHan cucTembl
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Adpec CvrHan

1828h lMporpammupyembin HAMKaTop 1 [Mporpammupyemblin nHgukatop 1

1829h Mporpammupyembiin nHamukaTop 2 [MporpammMupyembIin MHAMKaTOp 2

182Ah [Mporpammupyembln nHavkaTop 3 [Mporpammmpyemblin nHgMKaTop 3

182Bh Mporpammupyemsbin nHamkatop 4 [MporpammupyemMbln nHOMKaTop 4

182Ch [porpammupyembin MHANKaTop 5 [MporpammMupyemblin uHAMKaTop 5

182Dh IMporpammupyembii MHANKaTop 6 [MporpammMupyembliin uHAMKaTOp 6

182Eh [Mporpammupyembln ntHavkatop 7 [MporpammumpyemMbln HOMKaTop 7

182Fh [Mporpammupyembiin ntHamkatop 8 [Mporpammmpyembiin nHgmMKaTop 8

1830h | 1803h |CocTosiHMe pene 1 CoctosiHue pene 1

1831h CoctosiHue pene 2 CocTosiHue pene 2

1832h CocTtosiHue pene 3 CocTtosHue pene 3

1833h CoctosiHue pene 4 CocrosiHne pene 4

1834h CoctosiHue pene 5 CoctosiHue pene 5

1835h CoctosiHue pene 6 CocTosiHue pene 6

1836h CocTtosiHue pene 7 CocTosiHue pene 7

1837h CoctosiHue perne 8 CocTtosiHue pene 8

1838h Peseps Peseps

1839h Peseps Peseps

183Ah Pe3seps Peseps

183Bh Peseps Peseps

183Ch Peseps Peseps

183Dh Peseps Peseps

183Eh Peseps Peseps

183Fh Peseps Peseps

1840h | 1804h |HeuncnpaBHOCTb YCTPOWCTBA (annapaTHasi) HewncnpaBHOCTb yCTpoOMCTBa (annapaTHas)

1841h HeuncnpaBHOCTb oLwmnbKa 3a4a4m NOrnkm Peseps

1842h HeuncnpaBHOCTb yCTpoOnCcTBa (OaHHbIX) HeuncnpaBHOCTb ycTponcTBa (4aHHbIX)

1843h Peseps Peseps

1844h HewncnpaBHOCTb BbiKItoyarens HewncnpaBHOCTb BhIKNKYaTENS

1845h HewncnpaBHOCTbL n3amepeHus (Toka) HewncnpaBHOCTb n3mepeHns (Toka)

1846h HeuncnpaBHOCTb M3MepeHus (HanpsixxeHus) HeuncnpaBHOCTb N3MepeHUs (HanpsixxeHus)

1847h HeuncnpaBHOCTb M3MepeHus (4acToThl) HeuncnpaBHOCTb U3MepeHus (4acToTbl)

lfg'f;]h Peseps Peseps

1850h | 1805h |Owwnbka O3Y Owwnbka O3Y

1851h Owwmbka WuHbl 12¢ OwwnbkKa WnHbl 12¢

1852h Owwnbka Temnepatypsbl Owwnbka TemnepaTtypsbl

1853h Owwnbka MCA U Owwnbka MCA U

1854h Owwnbka MCA | Owwnbka MCA |

1855h Ownbka MPB Owwnbka MPB

1856h Owwnbka MC[] 1 Owmnbka MC[ 1

1857h Owwnbka MC[] 2 Owmnbka MC[, 2

1858h Owwnbka ycTaBoK Owunbka ycTaBok

1859h Owwnbka koadpuumerToB ALIMM Owunbka koadhdpuumeHTos AL

185Ah Owwnbka pasmepa M3y Peseps

185Bh Owwnbka xxypHana cuctembl Owwnbka XypHana cucTembl

185Ch Owwnbka xxypHana aBapui Owwnbka xXypHana aBapum

185Dh Owwnbka yacos Owunbka yacos

185Eh Ownbka ocumnnorpada Owwnbka ocunnnorpada

185Fh Owwnbka 3agaym norvku PesepB

1860h | 1806h |HeucnpaBHOCTb BbikntoYaTens (BHELUHWIA HeuncnpaBHOCTb BbiKNOYaTENS (BHELIHWNA
cuvrHan) curHan)

1861h HeucnpaBHoCTb BbIkntovaTens (6rok KoHTak- | HenmcnpaBHOCTL BbikrtovaTens (650K KOH-
Thbl) TaKTbl)

1862h HewncnpaBHocTb BbikntovaTens (ynpasnenve) | HemcnpaBHOCTb BbiKNoYaTensa (ynpasneHume)

1863h OTka3 (YPOB) Bbikntovatens (Hannyme 1o- | OTKa3s (YPOB) Bbikntovatens (Hanu4me To-
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Agpec CurHan

KOB) KOB)

1864h Peseps Peseps

1865h Peseps Peseps

1866h Peseps Peseps

1867h Peseps Peseps

1868h KoHTponb BHeLWHen HencnpaBHocTh labc KoHTponb BHeLUHeN HencnpaBHOCTH labc

1869h Heb6anaHc kogo ALIIM labc He6anaHc kogos ALLIM labc

186Ah HecummeTpus labe HecummeTtpus labce

186Bh labc < 1,5% labc < 1,5%

186Ch KOHTponb BHeLLHen HemcnpaBHOCTU In KoHTpornb BHELLHEN HeMcnpaBHOCTH In

186Dh Peseps PesepB

186Eh Peseps Peseps

186Fh In <1,5% In<1,5%

1870h | 1807h |KoHTponb BHelwHen HeucnpasHocTn Uabc KoHTponb BHeLHen HencnpaBHocTn Uabc

1871h Heb6anaHc kogos ALIM Uabc Heb6anaHc kogos AL Uabc

1872h HecummeTtpus Uabc HecummeTtpua Uabc

1873h Uabc < 5V Uabc <5V

1874h KoHTpornb BHeLLHewn HencnpasHocTn Un KoHTponb BHeWHen HencnpaBHocTn Un

1875h Pe3seps Peseps

1876h Peseps Peseps

1877h Un <5V Un <5V

1878h KoHTponb BHeLLHeWn HencnpaBHocTn F KoHTponb BHeLWHeN HencnpaBHOCTU F

1879h YacTtoTa Hmke 40 YacToTa Huxe 47

187Ah YacrtoTa Bbiwwe 60 YacToTa Bbiwe 52

187Bh Umax < 10V Umax < 10V

187Ch Peseps Peseps

187Dh Peseps Peseps

187Eh Peseps Peseps

187Fh Peseps Peseps

1880h | 1808h | OTkNHOYMTL BbIKITHOYATESb OTKNYMTL BbIKAOYaTENb

1881h BkntounTb BbIKNOYaTEND BknounTb BhIKOYaTENb

1882h HeuncnpaBHOCTb HeuncnpaBHOCTb

1883h "pynna yctaBok (0 — ocHoBHas,1 — pe3eps- | 'pynna yctaBok (0 — ocHoBHasd,1 — peseps.-
Has) Has)

1884h Peseps Peseps

1885h CvrHanusaums (3anucb B )XypHan aBapuvi) CurHanusauus (3anvcb B XXypHan aBapumn)

1886h ABapus (aBapuAHOE OTKIHOYEHNE) ABapus (aBapurHOE OTKITOYEHNME)

1887h 3emns (3anucb B XXypHan aBapui) 3emns (3anncb B XXypHan aBapun)

1888h ABP Bknio4MTb pesepB ABP BKkNHO4NTb peseps

1889h ABP oTkntounTb peseps ABP oTknouuTb peseps

188Ah ABP 6rokmpoBka ABP 6nokupoBka

188Bh PesepB Peseps

188Ch Pa6ota J13LU Pa6ota J13LU

188Dh Pa6ota YPOB Pa6ota YPOB

188Eh BkntoyeHue Boikntoyatens no AlB BkntoyeHne BbikntovaTens no AlB

188Fh YCcKopeHue No BKIOYEHWUIO BbIKIToYaTens YcKopeHue No BKNKYEHUIO BbIKITOYaTens

1890h | 1809h |[dnckpeTHbli curHan 1 IOuckpeTHbIn curian 1

1891h OuckpeTHbli curHan 12 OuckpeTHbIn curian 2

1892h OunckpeTHbli curHan 13 OuckpeTHbIn curHan A3

1893h OuckpeTHbli curHan 14 OuckpeTHbIn curHan 14

1894h OuckpeTHbli curHan 15 OuckpeTHbIn curHan A5

1895h OuckpeTHbI curHan [16 IOunckpeTHbIn curHan 16

1896h OunckpeTHbli curHan 17 IOunckpeTHbIn curban 47

1897h [unckpeTHbl curHan 18 [OunckpeTHbIN curHan [18

1898h OunckpeTHbl curHan 19 JOunckpeTHbIN curHan 9

1899h OuckpeTHblli curHan 410 OunckpeTtHbii curHan 410
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Anpec CurHan

189Ah OuckpeTHbI curHan 11 IOunckpeTHbIn curHan 411
189Bh OunckpeTHbI curHan 412 IOunckpeTHbIn curHan 12
189Ch OuckpeTHbli curHan 013 OuckpeTtHbii curHan 413
189Dh OunckpeTHbIi curHan 14 IOuckpeTHbin curHan 414
189Eh OuckpeTHbli curdan 015 OuckpeTHbIn curHan 415
189Fh [unckpeTHbl curHan 116 IOunckpeTHbIn curHan 16
18A0h | 180Ah |Norunyeckuin curdan J1 Jlornyeckmn curnan J11
18Alh Jlornyeckun curHan J12 Jlornyeckum curnan J12
18A2h Jlornyeckun curHan J13 Jlornyeckmn curban J13
18A3h Jlornyeckuint curnan 14 Jlornyeckum curHan J14
18A4h Jlornyeckuni curhan J15 Jlornyeckum curHan J15
18A5h Jlornyeckun curHan J16 Jlornyeckmn curnan J16
18A6h Jlornyeckun curHan J17 Jlornyeckmun curHan J17
18A7h Jlornyeckuit curqan J18 Jlornyeckum curHan J18
18A8h Bbix. norndeckun curHan BJIC1 no 1>
18A%h Bbix. norndeckun curHan BJ1C2 CPAB I>
18AAh Bbix. nornyeckmin curHan BJ1C3 no I>>
18ABh Bbix. nornyeckmn curHan BJ1C4 CPAB I>>
18ACh Bbix. norndeckum curHan BJ1C5 NO I>>>
18ADh Bbix. norndeckuin curHan BI1C6 CPAB [>>>
18AEh Bbix. nornyeckmn curian BI1IC7 NO I>>>>
18AFh Bbix. nornyeckmn curHan BJ1C8 CPAB [>>>>
18B0Oh |180Bh | MO I> no 12>
18B1h CPAB I> CPAB 12>
18B2h no I>> nNo 12>>
18B3h CPAB I>> CPAB [2>>
18B4h NO I>>> Mo 10>
18B5h CPAB |>>> CPAB 10>
18B6h NO I>>>> nO 10>>
18B7h CPAB |>>>> CPAB 10>>
18B8h no 12> Mo In>
18B%h CPAGB 12> CPAB In>
18Bah no 12>> NO In>>
18BBh CPAB 12>> CPAB In>>
18BCh no 10> no Ir>
18BDh CPAB 10> CPAB I—>
18Beh MO 10>> no 12/ 11
18BFh CPAB 10>> CPAB 12/ 11
18COh [{180Ch |NO In> Mo F>
18C1h CPAB In> CPAB F>
18C2h NO In>> nNo F>>
18C3h CPAB In>> CPAB F>>
18C4h Mo Ir> MO F<
18C5h CPAB I> CPAB F<
18C6h no 12/ 11 NO F<<
18C7h CPAB 12/ 11 CPAB F<<
18C8h no F> no uU>
18C9h CPAB F> CPAB U>
18CAh nO F>> nNo U>>
18CBh CPAB F>> CPAB U>>
18CCh O F< NO U<
18CDh CPAB F< CPAB U<
18CEh NO F<< N0 U<
18CFh CPAB F<< CPAB U<<
18DOh |{180Dh |MO U> no u2>
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Anpec CurHan
18D1h CPAB U> CPAB U2>
18D2h no U>> nNo U2>>
18D3h CPAB U>> CPAB U2>>
18D4h MO U< no Uo>
18D5h CPAB U< CPAB U0>
18D6h MO U<< O U0>>
18D7h CPAB U<< CPAB U0>>
18D8h no uz> Q > CPAB
18D%h CPAB U2> Q >> CPAB
18Dah no u2>> BJTIK Q MNMYCK
18DBh CPAB U2>> BITIK N IMYCK
18DCh O Uo> MYCK OBWUT.
18DDh CPAB UO> Peseps
18Deh nO Uo>> PesepB
18DFh CPAB U0>> Peseps
18EO0h |180Eh |CPAB B3-1 CPAB B3-1
18E1h CPAB B3-2 CPAB B3-2
18E2h CPAB B3-3 CPAB B3-3
18E3h CPAB B3-4 CPAB B3-4
18E4h CPAB B3-5 CPAB B3-5
18E5h CPAB B3-6 CPAB B3-6
18E6h CPAB B3-7 CPAB B3-7
18E7h CPAB B3-8 CPAB B3-8
18E8h Curnan cso6ogHou noruku (CCJ1) 1 Bbix. nornyeckui curHan BJ1C1
18E9h CChn?2 Bbix. nornyeckun curHan BJIIC2
18EAh ccna3 Bbix. nornyeckmn curdan BJ1C3
18EBh CCh4 Bbix. nornyeckumm curian BJ1C4
18ECh CChns Bbix. nornyeckun curHan BJIC5
18EDh CCJll6 Bbix. nornyeckun curHan BJ1C6
18EEh ccni Bbix. nornyeckun curHan BJIC7
18EFh ccns Bbix. nornyeckmin curian BJ1C8
18FOh | 180Fh |CCJ1 9 Peseps
18F1h CCn10 Peseps
18F2h ccnn Peseps
18F3h CCl12 Peseps
18F4h CcCn13 Peseps
18F5h cCcn14 Peseps
18F6h CCIn 15 Peseps
18F7h CCIl 16 Peseps
18F8h ccn 17 Peseps
18F9h CCI 18 Peseps
18FAh CCI1 19 Peseps
18FBh CCIl 20 Peseps
18FCh CCl 21 Peseps
18FDh CCl 22 Peseps
18FEh CCn23 Pe3seps
18FFh CChn 24 Peseps
1900h | 1810h |Pe3epB CurHan oTKno4YeHns oT 3awuTbl 1>
1901h Peseps CurHan oTKno4YeHns oT 3awuTbl 1>>
1902h PesepB CurHan oTKio4YeHUs oT 3aLnTbl [>>>
1903h PesepB CurHan oTkioYeHus oT 3aLnTbl [>>>>
1904h Peseps CurHan oTkno4YeHnsa oT 3aluTbl 12>
1905h Peseps CurHan oTkno4YeHnsa oT 3aLnTbl [2>>
1906h PesepB CurHan oTkno4YeHusa oT 3aLuTbl 10>
1907h PesepB CurHan oTko4YeHusa oT 3aLuTbl [0>>

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

147 www.bemn.by
upr@bemn.by



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

Anpec CurHan

1908h PesepB CurHan oTKNoYeHus oT 3awmThl In>

1909h PesepB CurHan oTKoYeHus oT 3awuThl In>>

190Ah Peseps CurHan oTKMYeHnsa oT 3almnThbl Ir

190Bh Peseps CurHan oTknYeHns ot 3awuThl 12/ 11

190Ch Peseps CuvrHan oTknioYeHus oT 3awmTbl F>

190Dh Peseps CuvrHan oTknioYeHus ot 3awmTbl F>>

190Eh Peseps CurHan oTKnYeHns oT 3awnTbl F<

190Fh Peseps CurHan oTkoYeHns OT 3almThl F<<

1910h | 1811h | HanpaBneHne MOLWHOCTK NO KaHany In** | CurHan oTKNYeHus oT 3awntbl U>

1911h Owmnbka HanpaBneHUst MOLLHOCTM MO Ka- CwvrHan oTknoYeHus oT 3awmTbl U>>
Hany In***

1912h HanpasneHve MOLWHOCTM Mo KaHany la** | CurHan oTKNYeHns oT 3awmTbl U<

1913h Owwnbka HanpaBneHNs MOLLHOCTYM MO Ka- CwurHan oTkno4YeHns oT 3awmTbl U<<
Hany la***

1914h HanpasneHve MowHoCTW no KaHany Ib** | CurHan oTKNiYeHns oT 3awmtbl U2>

1915h Owmnbka HanpaBneHns MOLLHOCTY MO Ka- CurHan oTkno4YeHus oT 3awmTbl U2>>
Hany |b***

1916h HanpasneHne MOLHOCTY Mo KaHany Ic** CuvrHan oTknYeHns ot 3awmTbl U0>

1917h Owmnbka HanpaBneHUst MOLLLHOCTM MO Ka- CwurHan oTknoYeHus oT 3awwmTbl U0O>>
Hany lc***

1918h HanpasneHne moLlHoCTK no KaHany 10** CurHan oTko4YeHus oT 3alnTbl Q >

1919h E)au;llstilgifanpasnemn MOLLHOCTN O K& | )1 rian oTkntouenns ot 3aWmnThl Q >>

191Ah HanpasneHne mMoLlHOCTK No KaHany 11** CurHan oTkno4YeHnsa oT 3awwuTbl BJIK Q

MyCK

1918h Sa”;ﬁ'ﬁ*t'a”pame””" MOLWHOCTU MO K& | ) ryan oTkmtoueHns oT sawwmTsl BAK N MYCK

191Ch HanpasneHne MoLHOCTM no KaHany 12** | Peseps

191Dh Owwnbka HanpaBneHns MOLHOCTM Mo ka- | Pe3eps
Hany 12***

191Eh 3HaK akTUBHOW MOLLHOCTHK ** PesepB

191Fh 3HaK peakTMBHOW MOLLHOCTK ** PesepB

1920h | 1812h | CurHan OTKITOYEeHUs OT 3aLuThl 1> CwurHan oTknio4yeHnsa ot 3awmTtbl B3-1

1921h CwurHan oTKITIO4EHUA OT 3aluThl |>> CwurHan oTKIoYeHns oT 3aluTtbl B3-2

1922h CwurHan oTkIo4eHns oT 3aWuThbl |>>> CurHan oTkno4YeHns ot 3awuTtbl B3-3

1923h CurHan oTKnYeHns oT 3alluuTbl [>>>> CwurHan oTknoYeHus oT 3awmnTbl B3-4

1924h CurHan oTKnYeHnsa oT 3aluuTbl 12> CwurHan oTknoYeHus oT 3awmTtbl B3-5

1925h CurHan oTKntoYeHuUs oT 3aluTbl 12>> CurHan oTkno4YeHnsa ot 3awuTtbl B3-6

1926h CurHan oTkntoYeHus ot 3awuTbl 10> CurHan oTkInoYeHns ot 3awuTtbl B3-7

1927h CurHan oTknoYeHns oT 3awuTbl 10>> CurHan oTknto4YeHus ot 3awmTtbl B3-8

1928h CurHan oTKIYeHus oT 3awunTbl In> Peseps

1929h CurHan OTKNIYeHUs OT 3awWmnTbl In>> Peseps

192Ah CuvrHan oTKNioYeHns oT 3awmThl Ir Peseps

192Bh CwvrHan oTkniYeHus ot 3awmnTbl 12/11 Peseps

192Ch CurHan oTKNYeHns oT 3aWwmTbl F> Peseps

192Dh CurHan oTKIYeHus oT 3awnTtbl F>> Peseps

192Eh CuvrHan oTknoYeHus ot 3awmnTbl F< Peseps

192Fh CuvrHan oTknoYeHus ot 3awmTbl F<< Peseps

1930h | 1813h | CurHan oTKn4YeHns oT 3awmTbl U> Peseps

1931h CurHan oTkYeHnsa oT 3awmTtbl U>> Peseps

1932h CurHan oTknoYeHms ot 3awwmnTbl U< Peseps

1933h CwurHan oTKIYeHns oT 3awmThbl U<< PesepB

1934h CurHan oTknYeHns ot 3awmTbl U2> PesepB

1935h CurHan oTKIYeHns oT sawmtbl U2>> Peseps

1936h CurHan oTknoyeHns ot 3awmtel U0> Peseps

1937h CurHan oTknto4deHms ot 3awmutel U0>> Peseps
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Anpec CurHan
1938h CwurHan oTkno4eHns oT 3awmTtbl B3-1 PesepB
1939h CurHan oTknoYeHna ot 3aluTtbl B3-2 PesepB
193Ah CwurHan oTkno4eHns oT 3awmTtbl B3-3 Peseps
193Bh CwurHan oTknodeHnsa ot 3awuTtbl B3-4 Peseps
193Ch Curnan oTkntoYeHua ot 3alutbl B3-5 PesepB
193Dh CurHan oTknoYeHna ot 3aluTtbl B3-6 PesepB
193Eh CwurHan oTkno4eHns oT 3awmTtbl B3-7 Peseps
193Fh CwurHan oTkno4eHns oT 3awmTtbl B3-8 Peseps
1940h | 1814h | Peseps CurHanusauus oTKnoYeHnsa oT 3awuTbl 1>
1941h PesepB CurHanmsauus oTKNoYeHnsa oT 3aLluThl [>>
1942h PesepB CuvrHanmnsaums oTKNKYEHNA OT 3aLuUTbl
I>>>
1943h Peseps CurHanmsauus oTKNoYeHnsa oT 3aLluThl
|>>>>
1944h Peseps CurHanmsauus oTKNYeHns oT 3alluTbl 12>
1945h Peseps CurHanunsaums oTKNIYEHNS OT 3aLUTbl
12>>
1946h Peseps CurHanmsauus oTKno4YeHns ot 3awuTbl 10>
1947h Peseps CurHanmusauus oTKNo4YeHns oT 3awuTbl 10>>
1948h Peseps CurHanusaums OTKNYeHNs oT 3aWuThl In>
1949h Peseps CurHanmsauus oTKN4YeHus oT 3awwmTbl In>>
194Ah Peseps CurHanusaums OTKNIYEHNS OT 3aLuThi Ir
194Bh Peseps CurHanusauus oTKno4YeHus ot 3awmTsl 12/11
194Ch Peseps CurHanmnsaums oTKNIYEeHNs oT 3aWmTbl F>
194Dh Peseps CurHanmsauus oTKNYeHnsa oT 3aluTbl F>>
194Eh Peseps CurHanmsauus oTKNoYeHns oT 3awuThbl F<
194Fh Peseps CurHanmnsaums oTKNi4YeHns oT 3awmTbl F<<
1950h | 1815h | Peseps CurHanunsaums oTknoYeHnsa ot 3awmtsl U>
1951h Peseps CurHanmsauus oTKnoYeHnsa oT 3awuTtbl U>>
1952h Peseps CurHanmsauus oTkno4YeHns ot 3awmnTbl U<
1953h Peseps CurHanmsauus oTKNoYeHns oT 3awmTtbl U<<
1954h Peseps CurHanunsaums oTkniYeHnsa ot 3awmtel U2>
1955h Peseps CurHanmnsaums oTKNIYEHNS OT 3aLuUTbl
u2a>>
1956h Peseps CurHanmsauus oTkno4YeHnsa ot 3awutbl U0>
1957h Peseps CurHanmnsaums oTKNIYEHNS OT 3aLuUTbl
Uuo>>
1958h Peseps CurHanmsauus oTKNoYeHnsa oT 3awuThl Q >
1959h Peseps CurHanmsauus oTKNo4YeHns oT 3aLnTbl Q
>>
195Ah Peseps CurHanusaumsa oTKNIYeHus oT 3aLlnTbl BIK
Q NycK
195Bh Peseps CurHanusaumsa oTKNIYeHus oT 3aLlnTbl BIK
N MYCK
195Ch PesepB Peseps
195Dh PesepB Peseps
195Eh Peseps Peseps
195Fh Peseps Peseps
1960h | 1816h | CurHanusauma oTKIYeHUsa oT 3awwuTbl |> | CurHanusaumsa oTknYeHnsa ot 3awmuTtbl B3-1
1961h CurHanusaumsi OTKINOYEHUS OT 3awuTsl [>> CurHanusauma oTKNIYeHus oT 3awmTsl B3-2
1962h CurHanmsaumns oTKNIoYeHNs oT 3alnTbl [>>> CurHanusaums oTKnioYeHns ot 3awmTtbl B3-3
1963h CurHanusaumsa oTKMYeHns ot 3awuTel |>>>> | CurHanusauus oTKNioYeHns ot 3awuTel B3-4
1964h CurHanmnsaums oTKNoYeHUs ot 3awuTsl 12> CurHanunsaums oTknioYeHns ot 3awmTtbl B3-5
1965h CurHanmsaumns oTKNIYeHNs oT 3alnTbl 12>> CurHanusauus oTknoveHms ot 3awwnTtbl B3-6
1966h CurHanmsaums oTKn4YeHns ot 3awmnTbl 0> CurHanusauus oTknoYeHnsa ot 3awmuTsl B3-7
1967h CurHanmnsaums oTKnYeHus ot 3awuTsl 10>> CurHanusauma oTKNIYeHus oT 3aluTsl B3-8
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Agpec CurHan

1968h CurHanunsaums OTKIMIYEHUs OT 3almThl In> Peseps

1969h CurHanmsaumns oTKNioYeHns oT 3aluuTsl In>> Peseps

196Ah CurHanusaumst OTKIIIoMeHns oT 3awunThl Ir | Peseps

196Bh CurHanmsaums oTknoYeHns ot 3awmTbl 12/11 Peseps

196Ch CurHanumsaumst OTKIIIoMeHns oT 3awmnTbl F> | Peseps

196Dh CurHanusauus oTknioyeHms ot 3awmtbl F>> Peseps

196Eh CurHanumsaums OTKITOMeHUs oT 3almnThbl F< | Peseps

196Fh CurHanunsaums OTKINYEHUS OT 3almThl F<< Peseps

1970h | 1817h |CurHanusaums oTKNYeHnsa ot 3awmtel U> | Peseps

1971h CurHanusauma oTKNIYeHns OT 3aLUnTbI Peseps

U>>

1972h CurHanusauyusa oTknodeHms ot 3awuTtbl U< | Peseps

1973h CurHanusauus oTKnoYeHus oT 3awmTtbl U<< Peseps

1974h CurHanusauusi oTKNoYeHnst ot 3awmtbl U2> Peseps

1975h CurHanmsaums oTkNoYeHns oT 3awmTel U2>> | PesepB

1976h CurHanusaums oTkno4YeHus ot 3awmTtbl U0> Peseps

1977h CurHanmsaums oTknodeHus ot 3awmTel UO>> | PesepB

1978h CurHanusaums oTKn4YeHns oT 3awmTbl B3-1 Peseps

1979h CurHanusaums oTKn4YeHns oT 3awmTbl B3-2 Peseps

197Ah CurHanmsaums oTknNoYeHns ot 3awmnTel B3-3 Peseps

197Bh CurHanusauus oTknoyeHns ot 3awmtol B3-4 Peseps

197Ch CurHanmsaums oTknodeHus ot sawmTel B3-5 Peseps

197Dh Curhanusaums oTKn4YeHus oT 3aWwmTbl B3-6 Peseps

197Eh CurHanusaums oTKn4YeHus oT 3awmTbl B3-7 Peseps

197Fh CurHanmsaums oTknNoYeHns oT 3awmnTel B3-8 Peseps

1980h- | 1818h | Peseps Peseps

19AFh

19BOh | 181Bh |Pe3eps Peseps (HanpaBneHne MOLLHOCTU MO KaHany
In** — ¢ gepcuu 10 1.2)

19B1h Peseps Peseps (Owwunbka HanpasrneHns MOLLHOCTH
no kaHany In***— ¢ eepcuu 10 1.2)

19B2h Peseps Peseps (HanpaBneHne MOLHOCTM MO KaHany
la**— ¢ gepcuu 10 1.2)

19B3h PesepB Peseps (Owmnbka HanpaBneHs MOLLHOCTH
no kaHany la***— ¢ eepcuu 10 1.2)

19B4h Peseps Peseps (HanpaBneHne MOLHOCTM MO KaHany
Ib**— ¢ eepcuu 10 1.2)

19B5h PesepB Peseps (Owmnbka HanpaBneHns MOLLHOCTH
no kaHany Ib***— ¢ eepcuu 0 1.2)

19B6h Peseps Peseps (HanpaBneHne MOLHOCTM MO KaHany
Ic**— ¢ eepcuu 10 1.2)

19B7h Peseps Peseps (Owunbka HanpasrneHnss MOLLHOCTH
no kaHany Ic***— c eepcuu 10 1.2)

19B8h Peseps Peseps (HanpasneHne MOLHOCTM NO KaHany
10**— ¢ gepcuu 10 1.2)

19B%h PesepB Peseps (Owmnbka HanpaBneHms MOLLHOCTH
no kaHany 10***— ¢ sepcuu 10 1.2)

19BAh Peseps Peseps (HanpasneHne MOLLHOCTM NO KaHany
11**— ¢ gepcuu 10 1.2)

19BBh PesepB Pe3eps (Owmnbka HanpaBneHMs MOLLHOCTH
no kaHany 11***— ¢ eepcuu 10 1.2)

19BCh Peseps Peseps (HanpasneHne MOLHOCTM NO KaHany
12**— ¢ gepcuu 10 1.2)

19BDh Peseps Peseps (Owmnbka HanpaBneHms MOLLHOCTHU
no kaHany 12***— ¢ eepcuu 10 1.2)

19BEh Peseps Peseps

19BFh PesepB Peseps
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Anpec | CwrHan

* Bo BTOpOM ctonbue (pyHkumm 3, 4) nepeumcnexHme ngét B opmate Word,;
** () — «nNC», 1 — «KMUHYC»; CUTHarbl «3HaK aKTUBHOW MOLLLHOCTU» N «3HAK PEaKTUBHOW MOLLHOCTM»
BBOAATcA ¢ Bepcum 10 2.04; *** 1 — «owmnbKay, 0 — «HeT oLMOKN»

8.10 ba3a AaHHbIX aHaNoroBbIX CUrHanNnoB

HaHHble Tenenamepenun (TU), pacnonoxeHHble Ha cTpaHuue namsaTtu 19h:

M3mepeHus Anpec 1-10 | o £6 crios
cnosa
Tok In 0 1
Tok gasbl la 1 1
Tok dasbl Ib 2 1
Tok ¢pasbl Ic 3 1
Tok HyneBou nocnegosartensHocty 10 4 1
Tok npamou nocnegoBatensHoCcTH 11 5 1
Tok obpaTHoOM nocnegoBaTenbHOCTY |2 6 1
TOK BbICLLEN FAPMOHWUKM HYNEeBOW Mo- 7 1
crnepgoBaTernbHOCTU Ir
HanpsibkeHne Un 8 1
HanpsihkeHne Ua 9 1
Hanpsibkenne Ub 10 1
HanpsihkeHne Uc 11 1
JInnenHoe HanpshkeHne Uab 12 1
JInnenHoe HanpsxeHne Ubc 13 1
JInnenHoe HanpsaxeHne Uca 14 1
HanpsikeHne HyneBow nocnegosaTenb- 15 1
HocTn UO
HanpsixkeHne npsimon nocnegosarternb- 16 1
Hoctn Ul
HanpsikeHne obpaTtHom nocnenosa- 17 1
TensHocTn U2
YactoTa F 18 1
Coso (Tonbko ana MP700) Peseps (ana 19 1
MP730)
AkTnBHas mowHocTb P B kBT unn MBT 20 1
(Tonbko ana MP700) Peseps (ans
MP730)
PeaktnBHasa mowHocTb Q B KB-A unu 21 1
MB-A (tonbko ans MP700) Peseps
(ana MP730)
OMI Lks (ana MP700) 22 1
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[ns paclwmpeHHOro ananasoHa NMHenHbIX HanpsxkeHun (bonee 256 B), pacnonoXXeHHbIX
Ha cTpaHuue namatn 1Bh nmeem (c sepcum MO 2.03):

NamepeHus ARpec 1-10 | 0 66 crios
cnosa
JInHenHoe HanpshxkeHne Uab 0 2
JInHenHoe HanpshkeHne Ubc 2 2
JInnenHoe HanpshkeHne Uca 4 2

[ns nonyyeHus 3HayeHus Toka | B BUAE NEPBMYHLIX 3HAYEHUA U3 OTHOCUTESbHLIX eaun-
HuL X Hado:

b-X
|l =——-1 nsa la, Ib, Ic, 10, 11, 12);
65536 (a )
b-X
| :m' ITTHH (,D,J'IFI In, |r),
rae b =40 ansa la, Ib, Ic, 10, 11, 12;

b=5panaln,Ir;
ITT — HOMUHanNbHLINM NepBUYHbIN TOK TT ans la, b, Ic, 10, 11, 12;
ITTHRN — HOMWHaNbHbIM NepBUYHLIM TOK TTHI ans In, Ir.

[na nonyyeHns 3HayvyeHuss HanpskeHns U B BUAe NepBUYHbIX 3HAYEHUA U3 OTHOCUTESb-
HbIX egunHuL, X Hado:

roe K = KtH ansa Bcex sHa4eHun HanpskeHus, kpome Un;
K = Krunn gnga un.
MpumevaHue — pacyet Krx; Kthnn cMm. B nogpasgene 8.14 «dopmat ycTaBOK».

[na nonyyeHus 3HayeHWs 4acToTbl F B BUOE NEPBUYHbBIX 3HAYEHUN U3 OTHOCUTEMbHbIX
eanHuu X Hago:
X
F=—"
256
[ns nony4eHnsa 3Ha4YeHnsa paccTosHusa 0o mecta nospexaeHus (LK3) B kM n3 oTHocu-
TenbHbIX e4MHUL, HAgo:
X
Ly =
256
[na nonyyeHnss 3Ha4eHNs CosQ B BUAE NEPBUYHBLIX 3HAYEHUA N3 OTHOCUTENbHbLIX €AMHUL Haao:

CoSp = L
256 (tomsko w1t MP700)

8.11 ba3a gaHHbIX pecypca BbIKioYaTens
basa faHHbIX pecypca BbIKYaTens pacnonoxeHa Ha ctpaHuue namatn 1Ah:

ec 1-ro
[1aHHbIE Anp Kon-Bo cnos
crnosa

Yncno oTknoyeHnn * 0 2

CyMMmapHbI TOK OTKMYeHns dasbl A 2 2

CyMmapHbI TOK OTKMoYeHus ¢asbl B 4 2

CyMmapHbIv TOK OTKMoYeHus ¢asbl C 6 2
* - Yncno oTKNoYeHNN:
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2 Gaiita (C10BO)

2 Oaiita (CJI0BO)

—~—

Yucno aBapunHbIX OT-
KnioveHun

—~—

Yuncno onepaTuBHbIX
OTKINIOYEHUN

8.12 Popmart XKypHana cuctembl

XKypHan cuctembl MOXeT cogepkaTtb 128 coobLueHun o cobbiTuax B cucteme. Coobuye-
HWA XpaHaTca B 2-xX popmatax: B cnosax (Word), B ASCII-koge.

Onsa kaxgoro coobueHuns: 8 cnos — B hopmat Word, 8 cnos — B ASCII.
Hwxe npuBeaeHbl agpeca BCex COOOLLEHUNA.

Ne co- Agpeca Ne co- Apnpeca Ne co- Appeca
00- |Popmar 06- |dopmat 06- |®opmat
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
IASCII 2018 | 8216 ASCII | 22C8 | 8904 ASCII 2578 | 9592
3 'Word 2020 | 8224 16 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 91 Word 25A0 9632
ASCII 2048 | 8264 ASCII 22F8 | 8952 ASCII 25A8 9640
5 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 52 Word 2330 | 9008 95 Word 25E0 9696
ASCII 2088 | 8328 ASCII 2338 | 9016 ASCII 25E8 | 9704
10 Word 2090 | 8336 53 Word 2340 | 9024 96 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 20B0O | 8368 55 Word 2360 | 9056 98 Word 2610 9744
ASCII 20B8 | 8376 ASCII 2368 | 9064 ASCII 2618 9752
13 'Word 20C0 | 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
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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
21 Word 2140 | 8512 64 Word 23F0 | 9200 107 Word 26A0 9888
ASCII 2148 | 8520 ASCII 23F8 | 9208 ASCII 26A8 9896
99 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 72 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
30 '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 ASCII 24D8 | 9432 ASCII 2788 | 10120
36 'Word 2230 | 8752 79 Word 24E0 | 9440 129 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 195 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
41 'Word 2280 | 8832 84 Word 2530 | 9520 197 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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KoHdurypaumnsa coobLueHnn xxypHana CUcTemsbl.

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 -

[ecaTkn MunnncekyHa 7 1 -

* [laTa 1 BpeMs xpaHuTcH B hopmaTte ABOUYHbLIX YMCEN.
** 2 nocnegHue undpsbl roga.

CoobuweHue:
Kon CoobueHune
0 XypHan nyct
1 Ownbka xpaHeHnsa aaHHbIX ([oTeps gaHHbIX ocuunnorpadga c sepcuu MO 2.0 MP700)
2 Peseps
3 HencnpaBHOCTb BH. LUNHbI
4 BH. lWnHa ncnpaBHa
5 TemnepaTtypa BbllLe HOPMbI
6 Temnepartypa B HoOpMme
7 MCA 2 HeucnpaseH (MCA HanpsxeH4YecKnin)
8 MCA 2 ncnpaseH (MCA HanpskeH4YeCcKnin)
9 MCA 1 HencnpaseH (MCA TokoBbIN)
10 | MCA 1 wncnpaseH (MCA TOKOBbIN)
11 | MPB HeucnpaseH
12 | MPB wucnpaBeH
13 | MC[1 HewucnpaBeH
14 | MCO1 wncnpaseH
15 | MC[2 HeuncnpaseH
16 | MC[O2 ncnpaBeH
17 | Owmnbka KOHTPONBbHOW CYyMMbl YCTaBOK
18 | Owmnbka KOHTPONBHOW CYMMbl AAHHbIX
19 | OwmnbKa KOHTPONBHOW CYMMbl AAHHbIX
20 | OwwnbkKa xxypHana cuctemsl
21 | Ownbka xXypHana aBapum
22 | OcTtaHOBKa YacoB
23 | Peseps
24 | Peseps
25 | MeH — yCTaBK/Y N3MEHEHDI
26 | Naponb nsameHeH
27 | CBpoc xypHana cuctemsbl
28 | Cbpoc xypHana aBapum
29 | Cbpoc pecypca BblknoyaTens
30 | Cbpoc nHankauum
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31 | 'ameHeHa rpynna yctaBok
32 | COTY — ycTaBKN U3MEHEHbI
33 | Ownbka 3agatouiero reHeparopa
34 | PectapTt yctpouncTBa
35 | YCTpOUCTBO BLIKITHOYEHO
36 | YCTpPOUCTBO BKITHOYEHO
37 | Peseps
38 | MeHto cbpoc ocuunnorpada (énss MP700)
39 | COATY — cbpoc ocumnnorpada (615 MP700)
40-45 | Pe3eps
46 | HebanaHc AL labc
47 | banaHc AU labc
48 | Hecummetpusa labc
49 | CummeTtpusa labc
50 | TH BHeLl. HEUCNPaBHOCTb
51 | TH ncnpaseH
52 | Hebananc AL Uabc
53 | banaHc ALlIT Uabc
54 | HecummeTtpusa Uabc
55 | Cummetpusa Uabc
56 | UaBc <5B
57 | Uasc > 5B
58 | THHIT BHeLw. HencnpaBHOCTb
59 | THHIT ncnpaseH
60 YacTtoTa BHe Anana3oHa
61 |YacrtoTta B HOpme
62 | Bblkno4vaTenb OTKNOYEH
63 | BolknovaTenb BKNKOYEH
64 | bnoknpoBka BbiKMYaTENS
65 | OTkas BblknYarTens
66 | HencnpaBHOCTbL BbIKIOYATENS
67 | BHelw.Heucnp. BbIKoYaTens
68 | Heucnp.ynpas. BbIKoyaTens
69 | Pabota YPOB
70 | Myck N3
71 | 3awuTa OTKNIOYUTb
72 | AlB 6noknpoBaHO
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 BKnoYnTb
79-84 | Pe3epB
85 | ABP bnoknpoBaH
86 | ABP BHeLl. 6rioknpoBka
87 | ABP rotoBHOCTb
88 | ABP otkniouuntb
89 | ABP BknounTb
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90 | ABP Bkn. peseps

91 | ABP otkn. peseps

92 | ABP 3anyck ot 3awuTbl

93 | ABP 3anyck komaHga oTKI.

94 | ABP 3anyck no nutaHuio

95 | ABP 3anyck camooTtkn.

96 KHonmnka oTKnoYnTb

97 KHonka BKNOYNTL

98 Knod oTKNiounTb

99 Knoy BKNHOYUTL

100 | BHewHee oTKNoYnTb

101 | BHelwHee BKMIHOYUTb

102 | COTY oTknounTb

103 | COTY BknounTb

104 | OCHOBHbIE yCTaBK/

105 | PesepBHble ycTaBku

106 | BHeli.peseps. ycTaBku

107 | Peseps

108 | MeH0-0CHOBHbIE YCTaBKU

109 | MeHi-pesepBHbIe yCTaBKM

110 | COATY-0oCHOBHbIE yCTaBKu

111 | COTY-pe3epBHbIE yCTaBKM

112 | AlB BosspaTt

113 | AlB Bosspat F>

114 | AllB Bosspart F>>

115 | AlB BosBpart F<

116 | AlB BosBpar F<<

117 | AlB Bosspat U>

118 | AlB Bosspat U>>

119 | AlB BosBpat U<

120 | AlB BosBpaT U<<

121 | AlB Bosspat U2>

122 | AlB Bospat U2>>

123 | AlB BosspaT Uo>

124 | AlB Bosspat Uo>>

125 | AlB BosBpart B3-1

126 | AlB BosBpart B3-2

127 | AlB BosspaT B3-3

128 | AlB BosspaT B3-4

129 | AlB BosBpart B3-5

130 | AlB BosBpaTt B3-6

131 | AlB Bosspat B3-7

132 | AlB BosspaT B3-8

133 | U<10B Yactota HegocTtoBepHa

134 | U>10B YacrtoTa goctoBepHa

135 | ABP MeHto BnokmpoBka

136 | ABP COTY 6nokmpoBka

137 |COTY: norvka nameHeHa*

brnoknposka no neperpesy**

138 |MeHto: 3anycK Norukmn*

BrnokvpoBka no 4mcny nyckos**

MP700, MP730 pegakunsa 7.1
OAO «benanektpomoHTaxkHanagkay, MuHck

157

www.bemn.by
upr@bemn.by



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

139 |CAOTY: 3anyck nornkn* BH. — cGpoc TENNoBOro COCTOAHUA**
140 |[MeHt0: ocTaHOBKA JIOTUKN* BH. — cbpoc uncna nyckop**
141 |CAOTY: octaHOBKa NOrMKN* MeHto — cOpoC TENNOBOrO COCTOAHNS**
142 |Owwunbka Norukm no ctapTy* MeHto — cbpoc yncna nyckos**
143 |Owwnbka Norvkm Tamm ayt* COTY — cbpoc TENIOBOIO COCTOSAHUSA*
144 |Owwnbka Nornkm pasmep* COTY — cbpoc yncna nyckop**
145 |Owmnbka norukm kKomaHga*

146 |Owwnbka Norukn aprymeHT*

147 |Owwnbka pasmepa IMrN3y*

148 |Peseps*

149 |CIJI1***

150 |CIJ12***

151 |CIJI3***

152 |ClJ14***

153 |CIJ15***

154 |CI1J16***

155 |CIJT7***

156 |Cl1J18***

157 |CIJ19***

158 |CIJ110***

159 |CIJI11***

160 |ClJ112***

161 |ClJ113***

162 |CI1J114***

163 |CIJ115***

164 |ClJ116***

165 |CMJI17***

166 |CI1J118***

167 |CIJ119***

168 |CIJ120***

169 |ClJ121***

170 |CIJ122***

171 |CIJ123***

172 |ClJ124***

173 |ClJ125***

174 |CIJ126***

175 |CIJ127***

176 |Cl1J128***

177 |CIJ129***

178 |CIJ130***

179 |CIJ131***

180 |ClJ132***

181 |CIJ133***

182 |CI1J134***

183 |CIJ135***

184 |CIJ136***

185 |CII37***

186 |Cl1J138***

187 |ClJ139***
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188 |CI1J140***
189 |CIrij141***
190 |[Crl1J142***
191 |CIr1J143***
192 |CIr1J144***
193 |CI1J145***
194 |CIr1J146***
195 |[Cl1J147***
196 |CI1J148***
197 |CI1J149***
198 |CI1J150***
199 |CriJ151***
200 |Cl1152***
201 |CIJ153***
202 |Cl1J154***
203 |Cl1J155***
204 |ClrN56***
205 |ClJ57***
206 |CI1J158***
207 |ClN59***
208 |Creo***
209 |ClJie1***
210 |ClJie2***
211 |CrNe3***
212 |Cl64***
* Tonbko ans MP700:;

** tonbko ans MP730.
*** CMJ11...CIJ1 64 — coobLieHns cBoGOAHO-NPOrpaMmmMmMpyemMomn Nornukm (mosbKo onsi
MP700);
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8.13 dopmart XypHana aBapuu

B XypHane asapun MOXeT xpaHuUTbCA 00 32 aBapuu. [Npu npeBbIlWEHUM 3TOro 4ucna,
Kaxkgas HoBasi aBapusa OGyaeT 3anucbiBaTbCsl HA MECTO camoln cTapol aBapuu. Kaxpgas aBapus

CUMTbIBaETCA LenvkoM (pasbuBatb aBaputo Ha HECKOSbKO YacTen He JonycKaeTcs).

ABapun xpaHaTca B 2-x popmatax: B cnosax (Word), B ASCII-koge.
Ha kaxagyro aBapuio BbigeneHo: 28 cnos — ans oopmata Word n 48 cnos — ans ASCII.
B Tabnuue 8.13.1 npuBeaeHbl agpeca onsi BCEX aBapui.

Tabnuua 8.13.1 — Agpeca aBapum

Ne dopwar Aapeca Kon-Bo | Ne aBa- dopuar Appeca Kon-Bo
aBapuu HEX DEC cnos pun HEX DEC cnos
1 Word 2800 10240 28 17 Word 2C00 11264 28
ASCII 2818 10264 48 ASCII 2C18 11288 48
5 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 o 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 27 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 32 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 aBapum

Word ASCII
3anucek XXypHana aBapum Anpec 1-ro Kon-so | Aapec 1-ro Kon-Bo
crosa cros crnosa cros
1 laTta v Bpems™* 0 8 0 8
2 Kog noBpexgeHnsa™™ 8 1 8 2
3 Tun noBpexaeHna™™ ™ 9 1 10 2
4 3Ha4veHne NoBpeXOEeHNs 10 1 12 2
5 3Ha4veHue la 11 1 14 2
6 3HadveHue Ib 12 1 16 2
7 3Ha4veHue Ic 13 1 18 2
8 3HayeHue 10 14 1 24 2
9 3HaueHue 11 15 1 26 2
10 3Ha4eHue 12 16 1 28 2
11 3Ha4eHue In 17 1 30 2
12 3HadveHue Ir 18 1 32 2
13 3HayeHue F 19 1 34 2
14 3Ha4yeHune Uab 20 1 36 2
15 3Hauenue Ubc 21 1 38 2
16 3Ha4yeHue Uca 22 1 40 2
17 3Havenmne UO 23 1 42 2
18 3HayeHune Ul 24 1 44 2
19 3Ha4yeHune U2 25 1 46 2
20 3HavyeHune Un 26 1 48 2
21 3HavyeHne BXoO40B 27 1 50 2

* [laTa n Bpems xpaHuTcs B oopmaTe ABOMYHO-OECATUYHBIX Yncen (cMm. Tabnuuy 8.13.3).

Tabnuuya 8.13.3 — [lata u Bpemsa (koHdurypaums)

Aapec Kon-Bo
[aTa n Bpems 1-ro MpnmeyaHus
cros
croBa
CoobuieHuve 0 1 1
o4 (oBe nocnegHve umMdpsbl) 1 1 -
Mecsu, 2 1 -
Yucrno 3 1 -
Yachl 4 1 -
MuHyYTBI 5 1 -
CekyHabl 6 1 -
Jdecartku MunnucekyHa 7 1 -
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Tabnuuya 8.13.4

1. CoobuieHune (coobLieHuns 1 nx kogbl cMm. B Tabnmue 8.13.4).

Kog

CoobueHune

XKypHan nyct

CurHanusauus

OTkntodeHue

PaboTa

HeycnewHoe AlB

Bosspar

BkntoyeHue

~NoOOAIWINIFLIO

OMIT (ana MP700 ¢ Bepcuun 1.12)

**Kog nospexaeHus (B popmate Word):
15 14 13 12 11109 8 7 6 5 4 3 2 1 0

X[ X[ XXX XXX X

0-ocHOBHEIE

1-pe3epBHbIe

Tabnuuya 8.13.5

/)

Y
Kon nmoBpexnenus

Koa lMoBpexaeHns
MP700 MP730
0
1 Mo nosbIWeHMo Toka 1> Mo noBbIWEHUIO TOKa 1>
2 Mo noBbIWeHWIO ToKa 1>> Mo noBbIWEHNIO TOKA I>>
3 Mo noBblIWeHWIo Toka 1>>> Mo noBbILWEHNIO TOKA I>>>
4 Mo noBbIWEHWIO TOKa I>>>> Mo noBbILWEHUIO TOKA I>>>>
5 Mo noBbILLEHMIO TOKA 0OpaTHOWM NocrenoBa- Mo noBbLILWEHMIO TOKA 0OpaTHOW Nocrnenoea-
TenbHOCTH 12> TenbHOCTH 12>
6 Mo noBbILLEHNIO TOKA OOpaTHOW NocneaoBa- Mo noBbILLEHNIO TOKA OBpaTHOM nNocrneaoBa-
TeJIbHOCTU 12>> TeNbHOCTN 12>>
7 Mo NoBbILLEHWNIO TOKA HYSIEBOW NOCHenoBa- Mo NoBbILLEHNIO TOKA HYNEBOW NOCnenoBa-
TenbHocTn 10> TenbHocTn 10>
8 Mo NoBbILLEHWNIO TOKA HYSIEBOW NOCHenoBa- Mo NoBbILLEHNIO TOKA HYNEBOW NOCnenoBa-
TenbHocTn 10>> TenbHocTH 10>>
9 MO NOBLILEHMIO TOKA UBMEPEHHOIO MO Hyne- M0 NOBLILEHNIO TOKA UBMEPEHHOIO MO Hyne-
BOMY KaHany In> BOMY KaHany In>
10 Mo NOBbLILWEHWIO TOKA UBMEPEHHOIO MO Hyne- Mo NOBLILWEHNIO TOKA U3MEPEHHOIO MO Hyne-
BOMY KaHany In>> BOMY KaHany In>>
11 Mo NOBLILEHMIO TOKa BbICLLEN FAPMOHUKN HY- | 10 NOBLILLIEHWIO TOKA BbICLLEN FAPMOHUKN HY-
nesow nocnegosaTenbHocTH Ir > nesow nocnegoBaTenbHOCTH Ir >
12 | O6pbiB npoBoga 12/11 O6pbiB npoBoga 12/11
13 | Mo noBbIWEHNIO YacTOThbl F> Mo NoBbILLEHWUIO YaCTOThI F>
14 | o NoBbIWEHNIO YaCcTOThbl F>> Mo NOBbLILLEHUIO YaCTOTbI F>>
15 | Mo noHWXeHMo YacToTbl F< Mo NOHWXEHMO YacToThl F<
16 | Mo noHWXeHMo YacToThl F<< Mo NOHWXEHMID YacToThl F<<
17 | Mo noBblWeHW0 Hanpsxexnnsa U> Mo NoBbILWEHWIO HanpskeHma U>
18 | No noBblWeHno HanpsxeHms U>> Mo noBbIWeHMIO HanpskeHns U>>
19 | No NoHWKeHUo HanpsxxeHnms U< Mo NoHWXeHWo HanpsbkeHnsa U<
20 | Mo noHwxeHUo HanpsaXxeHna U<< Mo NOHWXEHMID HanpsbkeHns U<<
21 Mo noBbILWEHMIO HANPsKeHNS 0BpaTHOW no- Mo noBbILWEHMIO HANPsPKeHNA obpaTHOW No-
cnepoBartenbHocTn U2> cnepoBartenbHocTn U2>
29 Mo NOBbLILWEHMIO HaNpsPkeHUst obpaTHOM no- Mo NOBbLILEHMIO HaNpPsPKEHWUsT 0BpaTHOM no-

cnepoBartenbHocTn U2>>

cnepoBarenbHocTn U2>>
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M0 NOBbLILLEHWNIO HAMNPSXKEHUA HYNEeBOW nocrne-

Mo NOBbLILLEHNIO HANPSHXKEHUA HYNeBOKW nocre-

23 gosaTtenbHocTn UO> gosaTtenbHocTn UO>

24 Mo NOBbLILLEHWNIO HANPSXKEHUA HYNeBoKn nocre- | o NOBbLIWEHUIO HAaNPsHKEeHUA HYNeBoKn nocre-
goBatenbHocTtn U0>> goBatenbHocTtn U0>>

25 | BHewHen 3awmnTbl B3-1 Mo nosblileHno Q >

26 | BHewHen 3awmnTel B3-2 Mo nosblleHNO Q >>

27 | BHewHen 3awmnTel B3-3 Q 6nokmpoBKa No neperpesy

28 | BHewHen 3awmntel B3-4 Q 6110KMpPOBKa MO YNCY NYyCKOB

29 | BHewHen 3awuntbl B3-5 Peseps

30 | BHewHen 3awuntbl B3-6 PesepB

31 | BHewHen 3awmnTel B3-7 PesepB

32 | BHewHen 3awnTtbl B3-8 Peseps

33 | OMI1 BHewHen 3awmntbl B3-1

34 | Peseps BHewHen 3awntbl B3-2

35 | Peseps BHelwHen 3awmtbl B3-3

36 | Peseps BHewHen 3awmTtbl B3-4

37 | PesepB BHelwwHen 3awmtbl B3-5

38 | PesepB BHelwwHen 3awmtel B3-6

39 | Peseps BHewHen 3awmntsl B3-7

40 | Peseps BHelHen 3awmTtel B3-8

**Tun noBpexaeHus (B popmate Word):

15 14 13 12 1110 9 8 7 6
X
—~ —
3HaueHue napameTpa mno-
BpEXKJIECHUS

K73 na 3emutro

Tabnuuya 8.13.6

| 0-Her ¢azer A
1-Ectb daza A

0-Her ¢a3br B
1-Ectb aza B

0-Her ¢a3zp1 C
1-Ectb daza C

Kog 3HayeHne napameTpa NoBpeXaeHus

0

1 Tok Ir

2 Tok In

3 Tok la

4 Tok Ib

5 Tok Ic

6 Tok 10

7 Tok 11

8 Tok 12

9 MouHocTb Pn
10 Peseps

11 Peseps

12 Peseps

13 MowHocTb PO
14 Peseps

15 MowuHocTb P2
16 Yacrtota F

17 Hanps»keHne Un
18 Hanps»xeHne Ua
19 HanpspkeHune Ub
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20 HanpsbkeHne Uc
21 Hanps»xkeHne UO
22 Hanpsi»keHne Ul
23 HanpspkeHune U2

24 HanpspkeHue Uab

25 HanpspkeHue Ubc

26 Hanps»keHne Uca

27 O6pbIB NpoBoga

28 Tennosoe coctosiHne Q (ana MP730);

OMI, Lks (ans MP700)

[nsa pac4yéta 3HayeHuns nospexaeHus (n. 4 Tabnuubl 8.13.2), 3Hayenun la; Ib; Ic; 10; 11;
12; In; Ir; F; Uab; Ubc; Uca; UO; U1; U2; Un (n.n. 5-20 tabnuupl 8.13.2); a Takke Ansa pacyérta
HanpsixeHnun Ua; Ub; Uc (Tabnuua 8.13.6, kogbl 18-20) u Lks (Tabnuua 8.13.6, kog 28) ucnonb-
30BaTb popMynbl, NpuBeaeHHble B noapasnene 8.10 («basa aaHHbIX aHanNoroBbIX CUrHaNnoBy ).
PacuéTt Tennosoro coctosaHua Q (tTabnuua 8.13.6, koa 28) n obpeia nposoaa 12/11 (Tab-
nnua 8.13.6, koa 27) npounssoguTca no opmynam, npuBedeHHsbIM B nogpasgene 8.14 («dop-
MaT YCTaBOK»).
[ns nony4YeHnsa 3Ha4eHNn MOLLIHOCTHU, BblpaxXeHHbIX B PH (Tabnuua 8.13.6, kogbl 9, 13 n
15), npumeHsitoTca popMyIbl:
Pr — X5 ,  X-40 ,  X-40
65536 65536 65536
roe Pn’ — namepeHHas akTMBHaa MOLLHOCTb HyreBOoW nocrnenoBaTesibHOCTU, PH;
PO" — pacyéTHasa akTMBHas MOLLHOCTb HyneBOW nocreaoBaTesibHOCTH, PH;
P2" — pacuyéTHas akTuBHas MOLLHOCTb 0bpaTHOM nocnenoBaTenbHOCTH, PH.

MpumeyaHue — B xypHane aBapui oTobpaxkatoTca 3Ha4EHNA MOLLHOCTHU, BblpaXKEHHbIE B
PH.

,D,J'IFI nonyyvyeHuA 3HaYE€HUN MOLLHOCTMH, Bblpa>XeHHbIX B BaTTax, NPUMEHAIOTCA CbOpMyJ'IbIZ

Pn=Pn’-256- ITTHIY ’ KTHHU
PO=P0"-256-1,, - K,,
P2= P2"256 : ITT ' KTH

roe Pn — namepeHHas akTMBHasi MOLHOCTb HYfeBOW nocrnenoBaTenbHOCTH, BT;
PO — pacyéTHas akTMBHasa MOLLHOCTb HyNeBOW nocriegoBaTenbHOCTH, BT;
P2 — pacyéTHas akTMBHasa MOLLHOCTb 0bpaTHOW nocrneaoBaTenbHOCTH, BT.
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8.14 dopmaTt ycTaBOK

Anga nonyyeHus JOCTOBEPHbIX AAHHbLIX YCTaBOK HEO6X0AMMO:
1. Copocutb 6UT (3anucatb 0) dyHKkumen 5 no agpecy 0x0000:

3anpoc:

An;zec Kog Anpec 6uta 3Ha4yeHwne 0 KoHTponbHas
ycTponctea | cpyHKuum buta cyMmma

01h 05h ooh | o0oh 00h 00h MnE | C1b

2. OyHKunamMm 3 unu 4 npoymtath gaHHble no agpecy 0x1000.

Ana coxpaHeHns n3MeHeHUN JaHHbIX YCTaBOK He06X0aAMMO:
1. 3anucatb yctaBku dpyHkumen 16 no agpecy 0x1000;
2. YctaHoBuTb 61T doyHKumen 5 no agpecy 0x0000:

3anpoc:

Anpiec Kon Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTpOWUCTBA | QDYHKLUK buta cymma

01h 05h 00h | 00h FFh 00h Mnb | C1b

OnucaHue yHkyul npusedeHo 8 pasdesne 8.5.

B naHHon Tabnvue npuBegeHo onvcanne gopmarta ycrasok MP700:

Apapec Kon-Bo| Mpume-
Mpynna HaumenoBanwe HEX i DEC | cnoB '-IF;HVIe

KoHdurypauua TT 1000 | 4096 1 1

MepBnYHbIM TOK TT 1001 | 4097 1 15

MepBnYHbIM TOK TTHI 1002 | 4098 1 15

MakcumarbHbIA TOK Harpysku 1003 | 4099 1 15
NamepuTenbHbinHe ncnonbdyertca 1004 | 4100 4 -
KaHan KoHdurypaums TH 1008 | 4104 1 2
KoadhdumumneHt TH 1009 | 4105 1 2.1

BHewHasa HencnpasHocTb TH 100A | 4106 1 3
) Koadpcpmumnent THHI 100B | 4107 1 2.1
E BHelwHsa HencnpaBHocTb THHIT 100C | 4108 | 1 3
= OoMIN KoHdourypauus OMIT 100D | 4109 2 25
g"é napa“::;ﬁb' % MporpammHbie knioun 100F | 4111 | 1 27
; Homep Bxoaa kntova OTKAYNTb 1010 | 4112 1 4
cE Homep Bxoga krtova BKAYUTb 1011 | 4113 1 4
S Homep Bxoaa BHeLL. OTKMIOYUTb 1012 | 4114 1 4
; Homep Bxoga BHeLU. BKITHOYNTb 1013 | 4115 1 4
§ BHelwuHme cur- BHewwHun curHan cbpoca curHanum- 1014 | 4116 1 4
Q Hanbl 3auunun

0 BHewWHnn curHan rpynrbl yCTaBoOK 1015 | 4117 1 4
He ncnonbayeTtcs 1016 | 4118 1 -

He ncnonbsyetcs 1017 | 4119 1 -

He ncnonbayeTtcs 1018 | 4120 5 -

HeucnpaBHocTb |[HencnpaBHOCTb 101D | 4125 5 5
koHGurypaums L1(M) 1022 | 4130 2 6

BxogHble noru-|KoHdurypauma L2(A) 1024 | 4132 2 6
yeckue curHansbl| koHdpurypaumsa L3(M) 1026 | 4134 2 6
kKoHurypaums L4(M) 1028 | 4136 2 6
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koHdurypaums L5(UJTN) 102A | 4138 2 6

BxoaHble noru- | KoHurypaums L6(UJTN) 102C | 4140 2 6
Yeckue curHansl| koHurypauusa L7 (UJTN) 102E | 4142 2 6
koHurypaums L8(UJTN) 1030 | 4144 2 6

:/?;':Aep BXOAA COCTOSHMA OTKIOYE- | 1 0as | 4946 1 4

:|V<I3;||V|ep BXOAA COCTOAHWA BKIOYE- | 1 as | 4147 1 4

MapameTpbi Bbi- BHELHUI CUTHAN HEMCNPABHOCTb 1034 | 4148 1 4
kntoyatens [BNOKMPOBKA BKIIHOYEHUS 1035 | 4149 1 4
Bpemsa YPOB 1036 | 4150 1 3*

Tok YPOB 1037 | 4151 1 15

Mmnynbc curHana ynpasneHus 1038 | 4152 1 3*

[1nMTenbHOCTb BKITHOYEHUS 1039 | 4153 1 3*

He ncnonbayetcs 103A | 4154 1 -

CwurHanbl ynpaBneHus 103B | 4155 1 7

KOoH(purypaums AlNB 103C | 4156 8 8

KoHdourypauusa ABP 1044 | 4164 9 9

ABTOMATMKA He ﬁno)ﬁwyemﬂ 104D | 4173 1 -
KoHurypaums J13LU 104E | 4174 2 10

KoHurypauma B3-1 1050 | 4176 6 11

KOHurypaumna B3-2 1056 | 4182 6 11

KoHpurypaums B3-3 105C | 4188 6 11

BHewHune  [KOHGuUrypaums B3-4 1062 | 4194 6 11
3amThbl KoHpurypaums B3-5 1068 | 4200 6 11
KOHurypaumna B3-6 106E | 4206 6 11

KoHurypauma B3-7 1074 | 4212 6 11

KoHpurypaunsa B3-8 107A | 4218 6 11
KoHdourypauus cetu 1080 | 4224 4 12.1

S KoHdourypaums 1> 1084 | 4228 | 6 12
© KoHurypauus 1>> 108A | 4234 6 12
> KoHdurypaumst 1>>> 1090 | 4240| 6 12
S |t oronmie aay. KoHdrypauys [>>>> 1096 | 4246 | 6 12
§ ol W KoHdourypauyus 12> 109C | 4252 6 12
= KoHdurypauus 12>> 10A2 | 4258 6 12
g KoHdourypauyus 10> 10A8 | 4264 6 12
Q KoHdurypauyus 10>> 10AE | 4270 6 12
3 KoHdurypauums In> 10B4 [ 4276| 6 12
KoHdurypauyus In>> 10BA | 4282 6 12
g KoHdurypauus cetu 10CO | 4288 4 12.1
Q KoHdpurypauyus 1> 10C4 | 4292 6 12
e KoHdurypauus 1>> 10CA | 4298 | 6 12
Q KoHdpurypauyus [>>> 10D0 | 4304 6 12
E KoHdurypauus 1>>>> 10D6 | 4310 6 12
& TOKOB?’Z Al K ondonrypaums 12> 10DC | 4316 | 6 12
x KoHdurypauus 12>> 10E2 | 4322 6 12
& KoHdourypauus 10> 10E8 | 4328 6 12
§ KoHdurypauums 10>> 10EE |4334| 6 12
kY KoHdourypauus In> 10F4 | 4340 6 12
KoHdurypauyus In>> 10FA | 4346 6 12
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5 KoHdurypauus Ir> 1100 | 4352 6 12
%2 He ncnonb3yeTcs 1106 | 4358 | 2 -
23 KoHdurypauums 12/ 11 1108 | 4360 | 4 12.2
°© JononHutens- [He ncnonesyerca 110C | 4364 | 20 -
x | Hble 3awmTbl |KoHdurypaums Ir> 1120 [4384| 6 12
5 S He ncnonbayeTcs 1126 (4390 | 2 -
2 8l KoHdpurypaums 12/ 11 1128 | 4392 | 4 12.2
o He ncnonbsyetcs 112C [ 4396 | 20 -
5 KoHdpurypaums F> 1140 | 4416 8 14
ZE KoHdurypauusa F>> 1148 | 4424 8 14
% § 3alwuThl Mo ya- KOHC*)VlrypaLWlﬂ F< 1150 | 4432 8 14
° cToTe KoHgurypauusa F<< 1158 | 4440 8 14
x KoHurypauusa F> 1160 | 4448 8 14
5 S Kondurypauusa F>> 1168 | 4456 | 8 14
2 8 KoHdurypaumsa F< 1170 | 4464 | 8 14
o KoHdurypauusa F<< 1178 | 4472 8 14
© KoHdpurypauna U> 1180 | 4480 8 13
= KoHpurypauua U>> 1188 | 4488 8 13
) KoHdurypauusa U< 1190 | 4496 | 8 13
| 3awnTel Hanps- KoHdurypaums U<< 1198 | 4504 8 13
= KeHus KoHdourypauunsa U2> 11A0 | 4512 8 13
% KoHdurypauusa U2>> 11A8 | 4520 | 8 13
@) KoHdourypaumnsa U0> 11B0 | 4528 8 13
KoHdurypauuna U0>> 11B8 | 4536 8 13
© KoHdourypauyusa U> 11C0 | 4544 8 13
= KoHdourypauusa U>> 11C8 | 4552 8 13
3 Kondurypaumsa U< 11D0 | 4560 | 8 13
x| 3awuTbl Hanpsi- KoHurypauyusa U<< 11D8 | 4568 8 13
z XeHus KoHdurypauusa U2> 11E0 | 4576 8 13
§ KoHdurypauma U2>> 11E8 | 4584 | 8 13
O KoHdurypaums U0> 11F0 | 4592 8 13
KoHdourypaumnsa U0>> 11F8 | 4600 8 13
KOH(purypaums Bbix. nior. BJIC1 1200 | 4608 8 18
KOH(purypaumsa Bbix. nor. BJIC2 1208 | 4616 8 18
KOH(purypaums Bbix. nor. BJIC3 1210 | 4624 8 18
?:L’;%i::'ecﬂ?_' KoHurypaums Bbix. fior. BJ1C4 1218 | 4632 8 18
HAmbI KOH(purypaums Bbix. nor. BJIC5 1220 | 4640 8 18
2 KoHurypaums Bbix. fior. BJ1C6 1228 | 4648 8 18
¢ KoHurypaums Bbix. fior. BI1IC7 1230 | 4656 8 18
'§ KOH(purypaums Bbix. nor. BJIC8 1238 | 4664 8 18
e KoHurypauna PEJIE1 1240 | 4672 2 17
= KOoH(purypaums PEJIE2 1242 | 4674 2 17
g BoixogHble  [KOH®Urypaums PEJIE3 1244 | 4676 | 2 17
a perne koHdpurypaums PEJIE4 1246 | 4678 2 17
KoHurypaumsa PEJIES 1248 | 4680 2 17
KoHurypaumsa PEJIEG 124A | 4682 2 17
KoHQurypauna PEJIE7 124C | 4684 2 17
KOoH(purypaums PEJIES 124E | 4686 2 17
He ncnonbayeTtcs 1250 | 4688 2 -
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He ncnonbayeTcs 1252 | 4690 2 -
He ncnonbayeTtcs 1254 | 4692 2 -
He ncnonbayeTtcs 1256 | 4694 2 -
He ncnonbayeTtcs 1258 | 4696 2 -
He ncnonbayeTtcs 125A | 4698 2 -
He ncnonbsyetcs 125C | 4700 2 -
He ncnonbsyetcs 125E | 4702 2 -
KoHurypaumna MHOVUKATOP1 1260 | 4704 2 16
KoHurypaums MHOWUKATOP2 1262 | 4706 2 16
KoHurypaums MHOWUKATOP3 1264 | 4708 2 16
Nupgukatopsl  [KOHUrypaums MHONKATOP4 1266 | 4710 2 16
KoHurypauma MHOWUKATOPS 1268 | 4712 2 16
kKoHurypaums MHOWKATOPG6 126A | 4714 2 16
KoHurypaums MHOWUKATOP7 126C | 4716 2 16
KoHurypaums MHOWKATOPS 126E | 4718 2 16
. § KodpurypaLws HOMep YCTPONCTBA 1270 | 4720 1 19
§§ yCTpOl‘/)'I/CTBa CKOPOCTb NopTa 1271 | 4721 1 20
z g He 1cronb3yeTcs 1272 | 4722 2 -
~ dOcumunnorpad  [KoHdurypaums ocuunnorpacda 1274 | 4724 1 26
B paHHon Tabnuue npuBefeHo onncaHue gopmata yctaBok MP730.
Appec Kon-Bo| Mpume-
Mpynna HaumeHoBaHue HEX | DEC | cnoe ngMe
KoHdourypauusa TT 1000 | 4096 1 1
MepBnYHbIM TOK TT 1001 | 4097 1 15
MepBnYHbIM TOK TTHI 1002 | 4098 1 15
MakcumManbHbIA TOK Harpy3km 1003 | 4099 1 15
MsmepMTeanbnhHe ncnonb3yeTcs 1004 | 4100 4 -
KaHan KoHdourypauusa TH 1008 | 4104 1 2
KoadbdmumneHt TH 1009 | 4105 1 2.1
BHewHasa HencnpasHocTb TH 100A | 4106 1 3
KoadhdmumneHt THHI 100B | 4107 1 2.1
g BHewHasa HencnpasHocTb THHI 100C | 4108 1 3
= He ucnonbsyertcs 100D | 4109 6 4
3 Homep BxoAa Kroya OTKI4YUTb 1010 | 4112 1 -
'é Homep Bxoaa Kntova BKIKYUTb 1011 | 4113 1 4
< Homep BXx04a BHELL. OTKIIOUMUTh 1012 |4114| 1 4
E 5 Homep Bxoga BHeLU. BKNOYNUTL 1013 | 4115 1 4
] H - 1 -
E elﬁ:;lz cur E:L?I:II_IAHVIVI curHan cbpoca curHanm 1014 | 4116 1 4
; BHewwHn curHan rpynnbl yCTaBokK 1015 | 4117 1 4
2 BHewHnn curHan nycka ocumnro-
% rpacha 1016 | 4118 1 4
8 He ucnonb3ayetcs 1017 | 4119| 6 -
HeucnpasHocTb [HencnpaBHOCTb 101D | 4125 5 5
koHGurypaums L1(M) 1022 | 4130 2 6
BxoaHble noru- | KOHpurypaumsa L2(N) 1024 | 4132 2 6
4eckune curHansl| koHdpurypaums L3(M) 1026 | 4134 2 6
koHGurypaums L4(U) 1028 | 4136 2 6
KoHdurypauma L5(UJTIN) 102A | 4138 2 6
BxoaHble noru- | KOHurypaums L6(UJ1N) 102C | 4140 2 6
Yeckue curHansl | koHdurypaumsa L7(UJTN) 102E | 4142 2 6
KoHdurypauma L8(UNITN) 1030 | 4144 2 6
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Ev?;':nep BXO[l@ COCTOSHMS OTKIOYe- | 1435 | 4146 1 4
II_-||V<I3;||v|ep BXOf}a COCTOSIHNS BKIKOYE- | 1933 | 4147 1 4
BHewWHnn cnrHan HemcnpaBHOCTb 1034 | 4148 1 4
MapameTpbl Bbl- PIIOKMPOBKA BKITHOYEHUS 1035 | 4149 1 4
kntovatens Bpemsa YPOB 1036 | 4150 1 3*
Tok YPOB 1037 | 4151 1 15
Mimnynbc curHana ynpasieHust 1038 | 4152 1 3*
JNMTenbHOCTb BKIMOYEHUS 1039 | 4153 1 3*
He ncnonbayetcs 103A | 4154 1 -
CwurHanbl ynpaBneHus 103B | 4155 1 7
KoHQourypaumsa AlB 103C | 4156 8 8
KoHQurypauna ABP 1044 | 4164 9 9
ABTOMATVKA He ncnonb3yeTcs 104D | 4173 1 -
KoHdpurypaumsa J13LU 104E | 4174 2 10
KOoHurypauma B3-1 1050 | 4176 6 11
KOHurypauma B3-2 1056 | 4182 6 11
KOHurypauma B3-3 105C | 4188 6 11
BuewHne  [KOHUrypaumsa B3-4 1062 | 4194 6 11
3aWwmThl KOHurypauma B3-5 1068 | 4200 6 11
KOHurypauma B3-6 106E | 4206 6 11
KOHurypauma B3-7 1074 | 4212 6 11
KOHurypauma B3-8 107A | 4218 6 11
o KoHdourypauus cetu 1080 | 4224 4 12.1
2 Kondurypauums 1> 1084 | 4228 6 12
£ KoHdourypaums 1>> 108A [4234| 6 12
- KoHdpurypaumsa [>>> 1090 | 4240 6 12
E | TokoBLie saw- KoHdpurypauus 1>>>> 1096 | 4246 6 12
§ Thi KoHdpurypauus 12> 109C | 4252 6 12
- KoHdpurypauus 12>> 10A2 | 4258 6 12
¢ KoHdourypaums 10> 10A8 | 4264 | 6 12
§ KoHdpurypauus 10>> 10AE | 4270 6 12
8 KoHdurypaums In> 10B4 | 4276 6 12
KoHdpurypauus In>> 10BA | 4282 6 12
x KoHdurypauus cetu 10CO | 4288 4 12.1
2 KoHdpurypauus 1> 10C4 | 4292 6 12
5 KoHdpurypaums 1>> 10CA | 4298 6 12
- KoHdurypauus 1>>> 10D0 | 4304 | 6 12
E T KoHdurypauus 1>>>> 10D6 | 4310 6 12
) OKOB';'SI 3l lKondpurypaumst 12> 10DC | 4316 | 6 12
x KoHdpurypauus 12>> 10E2 | 4322 6 12
z KoHdpurypaums 10> 10E8 | 4328 6 12
o3 KoHdpurypauus 10>> 10EE | 4334 6 12
3 Kondurypaums In> 10F4 [ 4340 6 12
o KoHdpurypauyus In>> 10FA | 4346 6 12
% KoHdurypauyus Ir> 1100 | 4352 6 12
% C He ncnonbayetcs 1106 [ 4358 | 2 -
2 3 KoHdourypaums 12/ 11 1108 | 4360 4 12.2
© | Oononnutens- He ucnonbayetcs 110C [ 4364 | 4 -
= Hble 3awnTbl  [KoHurypaums Ir> 1110 | 4368 6 12
5 S He ncnonbayeTtcs 1116 [4374| 2 -
2 8l KoHdpurypaums 12/ 11 1118 | 4376 4 12.2
o He ncnonbayeTtcs 111C | 4380 4 -
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[MapameTpbl gBuraTens 1120 | 4384 8 21
3awmTa no neperpeny Q> 1128 | 4392 2 22
3alumTa no neperpesy Q>> 112A | 4394 2 22
3awmTbl ABMra- [BrIOKMPOBKA Nycka no TeNI0BOM
Ton o R o R MY Y | 112C |4396| 3 23
BnokunpoBka nycka no 4ymcny nyckos
ﬂBwanem y yny 112F 4399 | 4 24
He ncnonbsyetcs 1133 | 4403 | 13 -
% KoHdpurypaumus F> 1140 | 4416 8 14
ZE KoHdurypauusa F>> 1148 [ 4424 8 14
2 3l KoHdurypaums F< 1150 | 4432 8 14
o 33”4”;;';0 43~ Kondmrypaums F<< 1158 | 4440 | 8 14
e KoHdourypauusa F> 1160 | 4448 8 14
2 2 KoHdurypauusa F>> 1168 | 4456 8 14
s KoHdwurypaums F< 1170 | 4464 8 14
- KoHdourypaums F<< 1178 | 4472 8 14
© KoHdurypaums U> 1180 | 4480 8 13
= KoHdurypauns U>> 1188 | 4488 8 13
) KoHdurypaums U< 1190 | 4496 | 8 13
= 3awuTbl Hanps- KoHdgurypaumsa U<< 1198 | 4504 8 13
z KEeHNA KoHdpurypauusa U2> 11A0 | 4512 8 13
Q KoHdourypauma U2>> 11A8 | 4520 8 13
S KoHdpurypaums UO> 11B0 | 4528 8 13
KoHdourypauyma U0>> 11B8 | 4536 8 13
© KoHdourypauus U> 11C0 | 4544 8 13
= KoHdourypaums U>> 11C8 | 4552 8 13
) KoHdurypaums U< 11D0 | 4560 | 8 13
= | 3awmThl Hanps- KoHpUrypaums U<< 11D8 | 4568 8 13
z KeHuA KoHdpurypaums U2> 11E0 | 4576 8 13
) KoHdpurypauuna U2>> 11E8 | 4584 8 13
3 KoHdourypauma UO> 11F0 | 4592 | 8 13
o KoHdwurypaums U0>> 11F8 | 4600 8 13
KOH(purypaums Bbix. fior. BJIC1 1200 | 4608 8 18
KOH(purypaums Bbix. fior. BJIC2 1208 | 4616 8 18
KOH(purypaums Bbix. nor. BJIC3 1210 | 4624 8 18
?:L’;%ﬁ:;'ecﬂ?_' koHdUrypaums Bbix. nor. BIIC4 1218 [ 4632 8 18
Hanb KOH(urypaums Bbix. nor. BJIC5 1220 | 4640 8 18
KOH(purypaums Bbix. nor. BJIC6 1228 | 4648 8 18
_ KOH(purypaums Bbix. nor. BJIC7 1230 | 4656 8 18
= KOHpurypaums Bblix. sior. BJ1C8 1238 | 4664 8 18
E koHdurypaumsa PEJIE1 1240 | 4672 2 17
3 KoHpurypaums PEJIE2 1242 | 4674 2 17
2 KoH(urypaums PEJIE3 1244 | 4676 2 17
= KoHurypaums PEJIE4 1246 | 4678 2 17
) KoHurypaumsa PEJIES 1248 | 4680 2 17
3 BuixogHble  [KOHGUrypauus PEJIE6 124A | 4682 2 17
pene KoH(urypaums PEJIE7 124C | 4684 2 17
KoHurypaums PEJIES 124E | 4686 2 17
He ncnonbayeTtcs 1250 | 4688 2 -
He ncnonbayeTtcs 1252 | 4690 2 -
He ncnonbsyetcs 1254 | 4692 2 -
He ncnonbsyetcs 1256 | 4694 2 -
He ncnonbsyetcs 1258 | 4696 2 -
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He ncnonbayeTcs 125A | 4698 2 -

He ncnonbayeTtcs 125C | 4700 2 -

He ncnonbayeTtcs 125E | 4702 2 -

KoHpurypauna MHOWUKATOP1 1260 | 4704 2 16

KoHpurypaums MHOWUKATOP2 1262 | 4706 2 16

KoHurypauma MHOWKATOP3 1264 | 4708 2 16

NHugukatopsl  [KOHUrypaums MHOWUKATOP4 1266 | 4710 2 16

KoHurypauma MHOWUKATOPS 1268 | 4712 2 16

KoHurypaums MHOWUKATOPG6 126A | 4714 2 16

KoHurypaums MHOWUKATOP7 126C | 4716 2 16

KoHurypaums MHOWUKATOPS 126E | 4718 2 16

< HOMep YCTPOUCTBA 1270 | 4720 1 19

< &| Kondpurypaumst [, o octi, nopra 1271 [4721] 1 20
83| ycTpoucTea

3 He ncnonb3yeTcs 1272 | 4722 2 -

=~ | Ocuunnorpag [KoHturypauus ocumnnorpada 1274 | 4724 1 26

1. KoHcurypaumsa TT
15 14 13 12 11 10 9 8 7

6 5 4 3
XX XXX XXX XX X[ X|X|X|X

Tun

0 -latlb+lc

1 -latlc
2. KoHpurypaumsa TH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
XX XXX XXX X|X[X[|X|X[X]|X

Twun

0 -Ua+Ub+Uc+Uo;
Uo=U0

1 - Ua+Ub+Uc;
Uo=Un

2.1. KoacppmumeHT TH (KtH) 1 koadbduumeHT THHI (Krhun).

BHyTpu MukponpoueccopHbix pene Kty n Kriin npegcraBnstoT cobomn 2-x 6anTHoe uenoe yuc-
no X.

Ons MP730:
X =K, -256; Kiy= 2L56 ana TH;
] X
X =K - 256; Ko = ﬁ ans THHI.
Ona MP700:
X = KTH(THHH) -256 KTH(THH]Y)= ZLSG , ecnu ctapwum ouTt X paBeH Hyno;
K -256 (X —32768-1000 .
_ ( ) ) _
X = T 7T 1”(’)’80 +32768; Koo = >Ee , ecnv cTapLmin 6ut X paseH
eavHuue.
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3. HencnpaBHOCTb

Homep BXxoga HeWCnpaBHOCTU COOTBETCTBYET 3HAYEHUSIM, MPUBEAEHHbIM B MPUIOXeHUU 3,
Tabnuua 3.2.

4. Bxoa kntova
Homep Bxoda knto4ya M curHana BbIKNKoYaTenst COOTBETCTBYIOT 3HAYEHMSAM, NPUBEAEHHBIM B NPUIIO-
»eHum 3, Tabnuua 3.2.

5. KoHdurypauma pene « HEMCIMNPABHOCTb».

Kon-Bo
HanmeHoBaHue Mpum.
Appec 1-ro crnosa CnoB

KOH(purypaums pene 0 1 1
«HeuncnpaBHOCTb»

nMnNynbC pene *

1 1 3

«HeuncnpaBHOCTbY.

6. KoHgurypauusi normyeckmx BXoAHbIX CUrHanNoB.

Jlornyeckune curHansl «M» dopmupytotca, kak cymma no «M» OUCKPETHLIX CUrHanoB U
WHBEPCHbIX ANCKPETHbIX curHanos. Jlorndeckue curHansl «JT» popmMupyroTca, kKak cymma no
«UJIN» guckpeTHbIX CUrHaroB U UHBEPCHbIX OUCKPETHbIX curHanoB. KoHdurypaumss BXOOQHOro
Norm4yeckoro curHana 3aHmmaeT 2 cnosa (32 6uTta).

1 cnoBo 2 cnoBo
curHan curHan Ko (HEX) Kon (DEC)

11 [19 1 1
mHB.1 nHB.[19 101=100+1 257=256+1
[12 110 2 2
nHB.[2 mHB.[]10 202=200+2 514=512+2
13 111 4 4
nHB.[13 muB. 411 404=400+4 1028=1024+4
14 112 8 3
mHB.[4 nHB.[]12 808=800+8 2056=2048+8
15 113 10 16
MHB.[5 mHB.[013 1010=1000+10 4112=4096+16
[16 114 20 32
MHB.[16 mHB.[014 2020=2000+20 8224=8192+32
17 115 40 64
nuB. 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, onsa 1 (octanbHble aHanorn4Ho):
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

1 - unBepcus curnama /{1 1 - saymume cur"ama J{1
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MNpumep:
Nornyeckun curHan npeacraenset cobon cymmy [14 n nHe. [12, Torga ero 3aHadeHue Bbl-
yncnsaetcs Kak 514+8=522
15 14 13 12 11 10 9
0j0j0|{0j0|0]12

8 7 6 4 3 2 1 0
0100 0|1,0]1]0

5
0

7. KoHgourypaumsa curHana ynpasfieHus.

KoHdgourypauusa 3agaetcsa B nepsbix 4-x butax:
0 — KOHTPOb (paspeLLeH TONbKO KOHTPOSIb 1 3anMcb COObITUI B XKypHan CUCTEMBI),
1 — paspelueHo (pa3peLleHo yrnpaBreHne BblKovaTenem).

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

XXX XX XXX [ X[X|X|X

YIPABJIEHUE OT KHOIIOK

yIpaBJIEHUE OT KJIH0Ya
BHEILIHEE yIpaBJIeHUE

ynpasnenue or CATY

8. KoHpurypaums AlB

HanmeHoBaHue Anpec 1-ro |Kon-Bo Mpum.
cnosa CnoB

KoHpurypauna AlB 0 1 1a*
Homep Bxoga 6nokuposkn AlB 1 1 2*
Bpemsi 6noknposku AlNB 2 1 3*
Bpemsi rotoBHocTu AlB 3 1 3*
Bpemsa 1 kpata AlB 4 1 3*
Bpems 2 kpata AlB 5 1 3*
Bpemsa 3 kpata AlB 6 1 3*
Bpems 4 kpata AlB 7 1 3*
9. KoHdpurypauna ABP

HaumeHoBaHue Anpec 1-ro |Kon-8o Mpum.

cnosa CNnoB

[Kondourypauua ABP 0 1 16*
Homep Bxoga ABP GnoknpoBka 1 1 2*
Homep Bxoga ABP cbpoc 6r10KMPOBKK 2 1 2*
HoMep Bxofga curHana «3anyck ABP» 3 1 2*
Homep Bxoga ABP cpab 4 1 2*
ycTaBka no sBpemeHn ABP cpab 5 1 3*
Homep Bxoga ABP BosBpaTta 6 1 2*
ycTaBka no spemeHu ABP BosBpaTta I 1 3*
3agepxxka oTkn. Pesepsa 8 1 3*
|[Peseps 9 1 -
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10. KoHdpurypauwma J13LU

HaumeHoBaHwue Anpec 1-ro |Kon-8o Mpum.
cnosa CnoB
[KoHdourypaumsa J3LU 0 1 18"
Ycraska JISLU 1 1 8.2*
11. KoHpurypauus BHELWHNX 3alunT
HaumeHoBaHue Aapec 1-ro |Kon-8o Mpum.
cnosa CNnoB
KOHurypauma B3 0 1 6*
Homep BxoAa 6rnokmpoBkm B3 1 1 2*
HoMep Bxofa cpabaTbiBaHus B3 2 1 2*
ycTaBka no BpemeHun cpabartbiBaHust B3 3 1 3*
HoMep Bxoda Bo3BpaTta B3 4 1 2*
ycTaBka no BpemMeHu Bossparta B3 5 1 3*

12. KoHpurypaumsa ToKoBbIX 3awmT (1>, I1>>, 1>>> 1>>>> 10>, 10>>, In>, In>>, 12> 125> It >)

HavmeHoBaHue Anpec 1-ro Konmuectso Mpum.
cnoea CnoB

KOH(purypaums 0 1 4a*; 46*; 4B*
HoMep Bxofa 6110KMPOBKK 1 1 2*
ycTaBka cpabaTbiBaHNSA 2 1 8.1*; 8.2*
yCTaBKka no BpeMeHn cpabaTtbiBaHus 3 1 3*
ycTaBka nycka no U 4 1 8.4*
yCTaBKa N0 BPEMEHU YCKOPEHUS 5 1 3*
12.1. KoHdurypaumsa napameTpoB CeTH

HanmeHoBaHune Anpec 1-ro Kon-Bo cnos ,Ell/lanasoy N3mepeHune

cnosa 3HaYeHUN

Yron makc 4yBCTBUTENbHOCTY | 0 1 0 =360 rpag
Yron makc vyyBcTBUTENbHOCTH 10 1 1 0 =360 rpag
Yron makc 4yBCTBUTENBLHOCTH INn 2 1 0 +-360 rpag
Yron makc 4yBCTBUTESTbHOCTU 12 3 1 0 =360 rpag
12.2. KoHdurypaums 3awmt ot obpbiea nposoga (12/11)

HavmeHoBaHue Appec 1o | Korn-8o Mpum.

cnosa CnoB

[KoHdourypauus 0 1 ar*
[Homep Bxona 6nokuposku 1 1 2%
YcTtaBka cpabartbiBaHus 2 1 8.3*
YcTaBka no BpeMeHu cpabaTtbiBaHUs 3 1 3*
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13. KoHhurypaumsa sawmnT Hanps>keHns

HanmeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CNnoB

KOH(purypaums 0 1 5*

HomMep Bxoga 6noKnpoBKu 1 1 2*
ycTaBka cpabaTtbiBaHNS 2 1 8.4*
yCTaBKa no BpeMeHn cpabartbiBaHus 3 1 3*
yCTaBKa BOo3BpaTa 4 1 8.4*
yCcTaBKa No BpeMeHU Bo3Bpara 5 1 3*

pes3eps 6 2 -
14. KoHurypaumsa sawmT no Yyactorte
HanmeHoBaHue Anpec 1-ro |Kon-Bo Mpum.
cnosa CNnoB

KOH(purypaums 0 1 6*

HoMep Bxoga 6noKnMpoBKu 1 1 2*
YcTaBka cpabaTbiBaHUs 2 1 8.4*
yCTaBka no BpeMeHn cpabartbiBaHus 3 1 3*
YcTaBka Bo3Bpara 4 1 8.4*
yCTaBKa No BpeMeHU Bo3Bpara 5 1 3*

pe3epB 6 2 -

15. IameputenbHbi kaHan n Tok YPOB

3Ha4yeHne g_‘f::'::ﬁ; N3mepeHune

HoMMHanbHbIN NEPBUYHBIN TOK das3HOro TpaHcdop- 0+1500* A
ImaTopa Toka 0-5000**
HomuHanbHbIN NepBUYHbBIA TOK TpaHcdopmaTopa To- 0-+100%; A
Ka HyneBown nocrneaoBaTefibHOCTH 0+1000**
HomuHanbHbIN TOK Harpysku 0+40 IH
MakcrManbHbIA TOK Harpysku 0-+40 IH
Tok YPOB 0+40 IH
* nna MP730;

** nna MP700
16. KoHourypaumnsa nHOMKaTopoB

HaumeHoBaHue Anpec 1-ro cno-| - Kon-8o Mpum.
Ba CNnoB
TUN curHana 0 1 o*
curHan cbpoca nHagnkaTopa 1 1 10*
17. KoH(purypaums BbIXOOHbIX perie
HanmeHoBaHue Appec 1-ro crnosa ngfc;zo Mpum.

TUN curHana 0 1 o*

MMNynbLC pene 1 1 3*
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18. KoHpurypaums nornyeckmnx BbIXogHbIX CUrHanoB

KoHurypauus BbIXOOAHOrO NOrMYeckoro curHana saHumaet 8 cnos. BbixogHowm noruye-
CKu curHan dopmmpyetca kak cymma rno «J» n3 ncnonbsyembiX BXOAHbIX CUrHanoB (ons
kaxgoro 6uta 0-HeT curHana, 1-ecTb). 3HayeHMe NorMyeckoro curHana paBHO CyMMe KOA4OB UC-

NnoJib3ye€MbIX CUTHasoB.

6N9 Kon 1 cnoBo 2 3cnoBo | 4cnoeo | 5cnoso | 6 cnoso |7 crnogo |8 crnoBo
nTa CIOBO
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>> | MO 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 | Curnamuzamus | 6 JI6 CPAB 10>| CPAB F< |CPAB U0>| Peseps | Peseps
6 64 ABapus a7 a7 Ho 10>> MO F<< | MO U0>> | Peseps | Peseps
7 | 128 Bemirst 18 JI8 CPAB 10>>| CPAB F<< |CPAB U0>>| Peseps | Peseps
8 | 256 ABP BKJL. 719 o 1> 1O In> MO U> |CPAB B3-1| Peseps | Peseps
9 | 512 ABP otk 10 | CPABI> | CPAB In>| CPAB U> |CPAFB B3-2| Peseps | Peseps
10 | 1024 | ABP 60k 11 o I1>> MO In>> | MO U>> |CPAB B3-3| Peseps | Peseps
11 | 2048 Peseps JI12 | CPAB I>> |CPAB In>>| CPAB U>> |CPAB B3-4| Peseps | Peseps
12 | 4096 | PaGora JI3II | 113 | HO I>>> 1o Ir> MO U< |CPAB B3-5| Peseps | Peseps
13 | 8192 | PaGora YPOB | J114 | CPAB I>>> | CPAB Ir>| CPAB U< |CPAE B3-6| Peseps | Peseps
14 |16384| Bkm.mo ATIB | JI15 | HO I>>>> | MO 12/11 | MO U<< |CPAB B3-7| Peseps | Peseps
15 |32768| VYckopenue 16 |CPAB I>>>>|CPAB 12/11| CPAB U<< |CPAF B3-8 Peseps | Peseps
19. Homep ycTponcraa:
[nana3oH 3HavyeHun: 1+247.
20. CkopocTb nopTa (6ut/c):
0-1200 2 — 4800 4 —19200 6 — 57600
1-2400 3 - 9600 5 -38400 7 —115200
21. NapameTpbl aouratens (0ast MP730)
HanMeHoBaHMe Anpec 1-ro| Kon-Bo ,El,manasoﬁ Name- Mpwm.
cnosa CInoB 3HAYEHUN | peHune
[[TocTosgHHasg BpeMeHn Harpesa 0 1 0 =+ 65000 C -
||_|OCTO$IHHa$I BPEMEHWN OXNaXOeHNs 1 1 0 = 65000 c -
[HomuHanbHbIN ToK 2 1 0-+40 In 8.2*
YcTtaBka cpabaTbiBaHUS nycka gBuratens 3 1 0-+40 In 8.2*
Bpemsa nycka gsurarens 4 1 0 +3000000| wmc 3*
YcTaBka ropsiyero nycka 5 1 0 + 256 % 8.4*
Bxop cbpoca Tennoson mogenmu 6 1 - - 2*
Bxopa cbpoca Tennoson mogenu 7 1 - - 2%
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22. 3awmTbl No neperpey (Q>; Q>>) (Gns MP730)

HaNMEHOBAHME Anpec 1-ro| Kon-Bo ﬂmanasolj N3ame- Mpwm.
cnosa CnoBs 3HaYeHU | peHune
[KoHdourypauus 0 1 - - 4r*
YcTtaBka cpabartbiBaHus 1 1 0 + 256 % 8.4*
23. bnoknpoka no neperpesy (G151 MP730)
HanMEHOBAHME Agpec 1-ro| Kon-Bo ,D,I/IGI‘I83OI:I N3ame- Mpwm.
cnosa CnoBs 3Ha4YeHU | peHune
[KoHpurypaums 0 1 0 1 1B*
YcTtaBka cpabartbiBaHus 1 1 0 + 256 % 8.4*
Bpems cpabatbiBaHus 2 1 0 +~ 65000 C -
24. bnoknpoBka no ymcny nyckos (@ns1 MP730)
HanMeHoBaHMe Anpec 1-ro| Kon-Bo ,ﬂmanasoﬁ Name- Mpum
crnosa CrnoB 3Ha4YeHUN | peHune
Hcno ropsumx nyckos gpuratens 0 1 0-+10 - -
O6Lee Yncno Nyckos Asuratens 1 1 0-+10 - -
Bpemsa nogcyéta nyckos 2 1 0 + 65000 c -
[INUTEenNbLHOCTL Neproaa KOHTPOSSA Ymcna 3 1 0 = 65000 c i
NyCcKOB
25. KoHpurypaums OMI (Tonsbko ang MP700)
HaumeHoBaHue Anpec 1-ro |Kon-Bo Mpum.
crosa CJ10B
[KoHdourypaums OMI 0 1 1B*
YaenbHoe MHOYKTUBHOE COMNpOTMBIE- 1 1 10*
HWe NUHUN
26. KoHdurypauma ocuunnorpada:
0 — ogHa HenepesanucbiBaemas oCLMnNorpamMmma;
1 — ogHa nepesanucbiBaemasi ocumnnorpaMmma;
2 — OBe nepesanucbiBaemMble OCUMIIorpaMmbl
3 — Tpu nepesanucbiBaemMble OCUUINIOrpaMmbl;
4 — YyeTblpe nepesanncbiBaeMble OCLMNOrpamMmmbl;
5 — NaTb Nepes3anucbiBaeMbIX OCLUNIOrpamMm;
6 — WeCTb NnepesanncbiBaeMbiX OCLUNIIOrpamMm;
7 — ceMb nNepesanucbiBaeMbiX OCLUIIOrpaMm
27. MNMporpammHble kntoun (Tonbko ans MP700):
15 14 13 12 11109 8 7 6 5 4 3 2 1 0

MporpamMmHbIn kntoy 16

MP700, MP730 pegakunsa 7.1
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1a* - koHGurypaumsa AlB:

15 14 13 12 11109 8 7 6 5 4 3 2 1 0
XX |X|IX|X[X]|X[X[X]|X|X|X|[X
|
3anyck AIIB no camo- 0 - HET
OTKJIFOYEHHIO 1 - OIHOKPATHOE
0 — ner 2 - 2-x KPATHOE
3 - 3-x KPATHOE
1-com 4 - 4-x KPATHOE

16* — koHurypaums ABP:

0 — 3anpeLueHo
1 — paspeLueHo

15 14 13 12 11 10 9 8 7 6 5

4 3 2 1 0

X

X

X

X

X | X

X

X

X

X

PaspeleHune cbpoca 6rokmposku ABP

Nno BKITHOYEHWIO BbIKITO4aTen4d

ABP o1 curnana

ABP no camMooTkno4eHuo
ABP no oTkntoyeHuo
ABP no 3awurte

18* koHurypaumna OMI, JI3LU n 6noknposkm no neperpesy ana MP730:

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
XXX X X[ X|IX[X]IX|X|X[|X|X|X|X
0 - BBEIBEIOEHO
1 - BBEOEHO
kKoHdpurypaums J13LL ana MP700:
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
XXX X X[ XX X]IX|X|X[|X]|X|X
0 - BBEIBEIOEHO
1 - cxema 1
2 — cxema 2
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12* koHdurypaums pene «HEUNCIMPABHOCTb»:

0 — 3anpelueHo
1 — paspeLueHo

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

X XXX XXX X

1 — HencnpaBHOCTb YCTPOMCTBA
(annapatHas)
1-Cnn
1 — HencnpaBHOCTb YCTPONCTBA
(BaHHbIX)
1 — peseps
1 — HencnpaBHOCTL BbIKIOYaTENS
1 — peseps
1-HencnpaBHOCTb N3MEPEHNS
(HanpspkeHns)
1 — HencnpaBHOCTb U3MEpPEHUs
(4yactoTbl)

2* - Homep Bxoga 610KMPOBKK
Homep Bxoga 65I0KMPOBKM COOTBETCTBYET 3HAYEHUAM, NPUBEOEHHbIM B NpunoxeHuun 3, Tab-
niua 3.2.
3* - ycTaBka no BpemeHu
BHYTpM MMKpPONpPOLIECCOPHBIX pene ycTaBka No BpeMeHU npeacTtasnseT cobon uncno X:
X=T /10, rge T — ycTaBka no BpeMeHu, MC.

Ecnn T>300000 mc, To X= (T/100) + 32768.

O6paTtHoe npeobpasoBaHue:
Ecnn X =0 =+ 32767, TO:
T=X-10 mc,

ecnn X = 32768 + 65535, 10
T=(X-32768 )-100 mc
Mpumep:
YcTaBka no Bpemenn T=4500 mc 6yaeTt npegcrasneHa vYmncnom 450,
YctaBka no Bpemenn T=450000 mc 6yaeTt npencraeneHa uncnom 37268.

T.e.:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
—
3HAYECHNE BPEMEHU
0 - x10mMc
1 - x100mc
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4a* — KOH(pUrypaums HanpaBneHHON 3aLmnTbl OT NOBbLILWEHNSA ToKa (1>, [>>) [>>> [>>>3>):
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

OCLVIJIJIOTPA®
llyck o U (mns MP700)
0 -ner 0- BHIBEIOEHO
1 -ecTs 1- nyck 1o 0 - BbHIBemeHa
1o 1 - BBemeHa
XapaxkTepncTrKa 2 — myck 1o 3a- 2 — cuUTHanImMsaums
0 - HeszaBucuMasa - 3 — OTKJIUEHUE
1 - =saemcumasa Nl 4 - ocrmiorpad
2 — saBucumas N2 (Tosrexo gy MP730)
3 - BaBucumas N3 ABP
0 —-BEIBEIEHO
YckopeHue HanpabieHue 1 -BBEHEHO
(KpO¥e cryne- 0 - pert
Hen I>>>, 1~ or mum
I>>>> MP730)
2 — K WIMHaM ATIB
0 — BEIBEIEHO
1 — BEEIEHO 0 —-BHIBEIEHO
0- HeHanpas- 1 -BBegeHO
PexuM paboTel JIeHHAA
. 1- 6JoxupoBKa
(ToNBKO OIS CTyNEeHeMn
I>>>, I>>>> MP730) YPOB
0 - pabora 0 - omua dasa 0 - BHIBEIEHO
1 - nyck 1 - BCce basb 1 -BBEmeHO

46* — KOHMrypaumsi HanpaeneHHOW 3aLMTbl OT NOBbILLIEHWSI TOKA HYyNeBow
nocriegosaTternsHocTh (10>, 10>>, In>, In>>) n HanpaBreHHOM 3aLnTbl OT NOBbLILLEHUA TOKa
obpaTtHon nocnegoBaTtenbHOCTH (12>, [2>>):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

X | X
| —— ——
y OCLMIJIJIOT'PA®
CKOpeHN1e (gns MP700)
0 — BEIBEOEHO 0
— BEIBEJEHO
1 — BBeIeHO
1- nyck no 0 - BHIBeIeHa
10 1 - BBemeHa
Myck no U 2 - nyck mo | |2 — CUTHalmMs3auund
0 -HeT sammuTe 3 — OTKJINUEHMtE
1 -ecTh 4 - ocomimorpad
(Tonsxo nmiusg MP730)
HanpaBieHue ABP
0 - HeT 0 —-BBEIBEIEHO
1 -BBEmeHO
1 - orT mmH
2 — K WIKXHaM
AIIB
0 —-BHIBEIEHO
0- HeHallpaBJIEHHAaA 1 —-BBeImeHO
1- BJoxMpoOBKa
YPOB
I[IAPAMETP : 0 - BEBEzmeHo
0 - Tox 1 -BBEmeHO
1 - MOIHOCTBL
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15 14 13 12 1110 9 8

7 6 5 43 2 10

48* — KoHurypaumsa sawmTtbl OT MOBbILLIEHUSA TOKa BbICLLUEN FAPMOHUKW HYNeBOW nocrenosa-
TenbHocTu (Ir>):

X

X

X

X

X

X

YCckopeHue
0 — BEIBEIEHO
1 - BBeneHO
I[lyck nno U
0 —-HeT
1 -ecThb

—

DN whor—d

BEIBEICcHAa
BBeIEHAa
CUT'HaJIM3alumn4da
OTKJIIIOUEHNME

ocmIorpag

(Tosnsxo nmiug MP730)

OCUMIJIJIOT'PA®
(gmass MP700)
0 -BHIBEIOEHO

1 —-nyck no MO

2 — IyCK II0
3ammuTe
ABP

0 —-BHIBEOEHO
1 -BBEIeHO

ATIB
0 —-BRIBEIOEHO
1 -BBEIeHO

YPOB
0 - BHIBEIOEHO
1 -BBEemeHO

42* — KoHdurypaumsa sawmTsl oT o6pbiBa nposoga (12/11) v 3awmTthl N0 neperpesy

asuratens(Q>; Q>>):

15 14 13 121110 9 8 7 6 5 4 3 2 1 O

X

X

X

X

X

X

X

X

MP700, MP730 pegakunsa 7.1
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OCUMJIJIOT'PA® é
(ojgs MP700)

0— BBHIBEIOEHO 1
1- nyck mo ||2
%10 3
2 - nyck nol||4
3ammTe (

— BEHEIBEIOEHAa

— BBeIEHa

— CHUTHaJIM3aluda

— OTKJIOYEHME
ocumIIIorpad

TOJIBKO nysg MP730)

ABP
0 —-BHIBEIOEHO
1 -BBemeHO

AIIB

0 —-BHIBEIOEHO
1 -BBemeHO

YPOB
0 - BHIBEIEHO
1 -BBemeHO

181

www.bemn.by

upr@bemn.by


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

5* - KOH(pUrypaums s3almnT no HanNPsXKEHUKO

15 14 13 12 1110 9 8 7 6

5 4 3 2

1 0

L Ix 1] NN I
|
AIIB B(.)3BpaTa: OCLINJIJIOT'P 0_ BBIBC/ICHA
(1) - EZT’ AD (a1 1 — BBezeHa,;
MP700): 2 — CUTHAIIM3ALMS;
CoKupoBKa I O-Bemencho: | 3 o ryrouere
Bo3sspar: U<5B Hos 1 — myck o O
0— Her ’ 0 — BBIBEZIEHO U<,U<< 2~ TIycK o 4 — OCI_II/IJ'IJIOFpa(I)
1 HaT’ 1 - BBeeHO (TONBKO AJIst
i MP730)
C6poc cryr: ABP:
0 — ner; 0 —BBIBEJICHO;
1-na 1 — BBeneHO
[Tapamerp: -
0—-oxHa da3a Toabko 1js AlIB: )
1-Bce da3m cTyneHeit 0 — BbIBEnICHO;
2- OHO JTUHEWHOE U>; U>>; 1 — BBENICHO
3— BCe JIMHEHHEBIE U<; U<
4 - U,
[Tapamerp: BIPOB: )
0-U, ToJbKo 1151 cTynmeHei ~ BBIBEICHO,
1-U0 Uo>: Ug>> 1 — BBenmeHo
Jus 3amquter Uz>, Up>>:
- mapameTtp U
6* - KOHpUrypauUms BHELLHNX 3aLUUT
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
L Ixxgxgx x| ] [ ] |
| \ J
OCLIWJLJIOTP
AD (nns .
MP700): 2 - BI)IBe)Z[eH.a,
0— BBIBEJICHO; — BBC/ICHA, )
) 1- tyck 1o IO 2 — CUTHaIIM3alus,
AIIB Bo3Bpara: Copoc crym.: 2 _ TIyeK 1o 3 — OTKITIOUEHHE
0 — mer; (1) — Her, 4 — ocummorpad
1-rna . ABP: (tonbko mst MP730)
0 — BBIBEZIEHO;
1 — BBezeHO
ATIIB:
0 — BEIBEZIEHO;
1 — BBezeHO
Bosspar: VPORB:
0 — mer; 0 — BBIBEZICHO;
1-na 1 — BBezeHO
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7™ - KOH(UTYypalKs 3aLIUT [0 YaCTOTE

15 14 13 12 1110 9 8 7 6 5 4 3 2

1 0

L L I gxx | ] ]

OCIIMJIJIOTPA
@ (nms MP700):
0— BBIBEZIEHO;

1- myck mo 1O

2 — IIyCK TI0

ATIB Bo3Bpara: Cobpoc crym.:

3ammTe
0 — Her; 0 — mer; -

1-na 1-ma

0 — BeIBEEHA;

1 — BBeneHa;

2 — CUTHAIIA3ALIUA,

3 — OTKIIIOUEHUE

4 — ocummtorpad (TOIBKO
g MP730)

ABP:
0 — BEIBEZIEHO;
1 — BBeneHO

AIIB:
0 — BBIBEZIEHO;
1 — BBeneHO

Bosspar: VYPORB:
0 — Her;

0 — BBIBEEHO;
1—-na

1 — BBeneHO

8* - BHYTp1 MMKPOMpPOLIECCOPHbLIX pere ycTaBka npeacrasnseT cobomn 2-x bantHoe Lenoe Ync-

o X.

8.1* YctaBku no Tokam In, Ir:

65536-Y
X = — raoe Y — 3HayeHue ycTaBku, IH.

O6paTtHoe npeobpasoBaHue:
X-5

Y =
65536
8.2* YcraBku no ocTarnbHbIM TOKaM U MOLLIHOCTH:

65536-Y

X =————,raoe Y — 3Ha4yeHue ycTaBku, |x (Pr).

40
O6paTHoe npeobpa3oBaHue:
X -40

Y =
65536

8.3* YcTaBku no oTHoweHuto 12/11;

X = % roe Y — 3HadeHue yctasku, %.
O6paTtHoe npeobpasoBaHue:
_ X -100
65536
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8.4* YcTaBK/ NO HanpsXKeHWo, YacToTe U TENSIOBOMY COCTOSAHUIO ABUraTens:

X =Yx256,
roe Y — 3HayeHue yCTaBKA (B BOJNbTaxX — AJ1d YCTaBOK MO HanpAaXeHuto, B repuax — Aand
yCTaBOK MO 4acCToTe, B NpoueHTax — AyfAd yCtaBoOK No TenyioBOMY COCTOAHUIO ,D,BVII'aTeJ'IFl).

O6paTHoe npeobpa3oBaHue:
Y = X/256

9*- TN curHana MHOMKaTopoOB U BbIXOOHbLIX perne

a) na MP700:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

N— I
—

Koz curnana

0 —mmoBTOPUTEIH
1 — 6nunken

6) Ona MP730:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

XIX| X[ X X|X]|X

—~—

KOJ CUI'HaJla

0 —moBTOpHTEND
1 - GuHKep

Koa curHana cooTBETCTBYET 3HAYEHUAM, NpuBeaeHHbIM B [punoxenun 3, Tabnuua 3.4.

10*- curHan cbpoca nHaunkaTopa
15 14 13 12 11 10 9 8 7

6 5
XXX X[ XXX X|X]|X]|X

1- curnan «cOpoc MHIUKALIUN»

1- npocMoTp «wKypHaia aBapuii»

1- mpocMoOTp «wKypHaJIa CUCTEMBD»

1- kHOmKa «cOpoCc»

1- kHONKaA «BBOA»

11* BHyTpM MUKPOMPOLECCOPHbIX pene yaenbHoe MHOYKTMBHOE COMPOTMBIIEHME NNUHUKN Npea-
cTaBnsieT cobow Ymicno X:

X =Xyg 1000,
roe Xva — yaenbHoe MHAYKTUBHOE conpoTuBnenne nuHnmn, OM/km (guanasoH 3Ha4YeHun ot
0po1).
O6paTtHoe npeobpasoBaHue:
Xvo = X/1000
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8.15 ®dopmart ocuunnorpamMmmol

8.15.1 ®opmaTt ocuunnorpammbl MP700

KonuyectBo ocuunnorpamm B MP700 (B 3aBMCMMOCTU OT KOH(pUrypaumm, ykasaHou B
YCTPOMWCTBE), a TakKe ANMTENbHOCTb MX 3anucu npuseneHsl B Tabnuue 8.15.1:

Tabnuya 8.15.1

MopsagkoBbIn
OnutenbHOCTbL 3anucu
HOMep ocuuMnIio- KonuyectBo ocuunnorpamm
ocuumnnorpaMmmbl, MC
rpamMmmbl
0 OpHa HenepesanucbiBaemas ocumniorpammMa 5916
1 OpHa nepesanucbiBaemas ocumnnorpamma (LEN 2958
ONE OSC)

2 [1Be nepesanuncbiBaeMble OCLMNNOrpaMmmbl 1972*

3 Tpu nepesanncbiBaeMble OCLUINOrPaMmmbl 1479*

4 YeTblpe nepesanncbiBaeMble OCUMIIorpaMmmbl 1183*

5 [MaTb nepesanucbiBaeMbIX OCLMANOrpaMmm 986*

6 LlecTb nepesanncbiBaemMbiX OCLMUIINIOrpamMm 845*

7 CeMb nepesanucbiBaeMbiX ocuunnorpaMmm 739*

* [1na Kaxxgon ocumnnorpaMmmbl

[ns yTeHus ocuunnorpamm Heobxoanmo:

A) MNMpountaTb KOHUrypaumto ocumnnorpada no agpecy 1274h pasamepom 1 cnoso
(dyHKUMKM 3 1 4):

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
X[ XX | X
~ —~— —
JIINTEeIbHOCTD npea3amnucu Duxcanusa oc- Kon peKumMa pa60TBI
ocHuIorpaMMmel, % MUJIIOTPaMMEL. ocrmutorpada
(ot 0 mo 100 %) 0 — mo nmepBoit
aBapuu,

1 — mo mocnen-
Heul aBapun

B) MNpounTaTh XypHan ocumnnorpacda:

1) YcTtaHoBUTbL MHAEKC CTpaHMLUbI XXypHana ocuunnorpada B 0;

2) 3anucatb no agpecy 800h 1 cnoBo co 3HayYeHWeM nHAeKca CTpaHuLbl XXypHana
ocumnnorpada (pyHKumns 6);

3) MpounTtaTte no agpecy 800h ogHy cTpaHuLUy XypHana ocuunnorpadga pasmepom
20 (14h) cnos (cyHKumKM 3 1 4);

4) YBenuuuTb MHOEKC CTpaHuLbl XXypHana ocuunnorpacda Ha 1;

5) BeInonHATb NyHKTbI 2; 3; 4 noka He ByaeT npoynTaHa CTpaHuua, NOMHOCTLIO 3a-
nofiHeHHas 3HadveHuamu [0], unm noka npusHak rotoBHoCTU ocuunnorpammel (READY) He cTa-
HeT paBHbIM 0. B 3TOM criydae MOXHO cuuTaTh XypHan ocuunnorpadga npoyYnTaHHbIM.

8.15.2 - CTpyKkTypa ogHON 3anuncu xxypHana ocuunnorpada (32 6avita)

HanmeHoBa- | Apgpec | KonuyectBo 3Ha4veHwne
Hue 1-ro cnosa CIiOB
DATATIME 0 8 Bpems aBapuun (cm. Tabn. 8.13.3)
READY 8 2 [Mpn3HaK roTOBHOCTM ocumnnorpammbl (GOMmKeH ObiTb
paBeH 0, ecnv oH He paBeH 0, TO ocuunnorpamMmma He
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rotToBa)

POINT 10 2 Apgpec Havyana 6noka TekyLlen ocumnnorpaMmmMbl B
MaccuBe AaHHbIX (B CrioBax)
BEGIN 12 2 Apgpec aBapun B MaccuBe AaHHbIX (B CroBax)
LEN 14 2 Paamep ocuunnorpammsl (B oTcHETaxX)*
AFTER 16 2 Paamep nocne aBapumn (B oTCYETAX)
ALM 18 1 Homep (nocneaHewn) cpaboTtaBLuen 3amTbl (CM. Tabn.
8.13.5)
REZ 19 1 Pasmep ogHoro otc4éTa (B cnosax)

* 1 oTcYéT paBeH 9 cnosam (18 6ainT)

Tabnuua 8.15.3 — CTpyKTypa AaHHbIX OQHOro oTcyeTa ocuunnorpadga

CmelleHue

MapameTtp

la

Ib

Ic

In

Ua

Ub

Uc

un

O NO|OTBAIWIN|FL|O

D*

roe D* umeeT crnegyownin Bua;

15 14 13

12

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 npusegeHus an4 la, b, Ic:
X —32768) .

Ia,b,c =4O\/§ KTT(

dopmyna npueeaeHus ans In:

I, :5'\/§'KTTHT(

roe

32768 j !

X —32768j

32768

K1 —nepBuYyHbIA TOK TT (CM. KOHUrypauuo yCTponcTea — ycTaBKkm);
K, — NepBrYHbIn Tok TTHI (cM. KoHdUrypauuio yCcTponcTea — yCTaBKkm).

dopmyna npusegeHus ana Ua, Ub, Uc:

U,pe = 256-/2- KTH[

dopmyna npuseneHus ans un:

u, =256-\/§-KTHHH[

roe

X —32768

32768 j

X —32768

32768 )

K;y — koadpduumeHT TH (cm. KoHdUrypaumio yCTponcTea — yCTaBku);

K — K0addpuumeHT THHI (cMm. KoHdUrypaumio ycTponcTea — yCTaBku).

B) MNpouunTaTh ocuunnorpammy:

MP700, MP730 pegakunsa 7.1
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1) PaccunTtaTb MHOEKC CTpaHWLbI, C KOTOPOW HauYMHaeTcs ocumunnorpaMmma
[STRINDEX]:
STRINDEX = POINT / OSCLEN

2) 3anucaTb no agpecy 900h ogHO CNOBO CO 3HAaYEHMEM UHOEKCA CTPaHWLbl HaYa-
na ocumnnorpammsl (yHKUMS 6);
3) MpouunTtatb no agpecy 900h ocumnnorpammy pasmepom, ykasaHHbIM B KOHGUTY-
pauunn ocumnnorpada B none «Kog pexvmma pabotbl ocumnnorpada» (pyHkumnmn 3 n 4):
- onpefenuTb agpec Havyana u oOKOHYaHUs ocumMorpaMmel B Maccmee AaH-
HbIX OCLMIIorpamMm (CM. pUCYHOK 8.4).

Havano

ocuunno- KoHew,
Ctparunua | Crpanuual| Crpasuual CrpaHuua rpammbl ocyumnno-
(1024 14 (1024 (1024 POINT) Paamep ocumnnorpamMmvbl rpamMmbl
<cu'loaa) ple cnmaa)=< cl'lcua.a)=< cnoaa)t < (LEN) >
0 1 2 3 k k+1 m-1 m n-2 n-1 n
Peseps*
Howmep cTpaHuubl P
- Pasmep xpaHunuiua gaHHbIX B Maccvee AaHHbIX ocumnnorpamm (OSCSIZE) o
[ Lad
» [NonHbIn pasmep MaccuBa AaHHbIX ocumnnorpamm (OSCSIZE all) >

PucyHok 8.4

* PesepB 3ape3epBupoBaHHon obnactn gaHHbix (REZERV_OSC) paccuntbiBaeTcs:
REZERV_OSC= OSCSIZE_all - OSCSIZE
OSCSIZE =LENONE OSC - REZ - 2

lNpumeyaHue - Pasmep odHou nepe3sarnucbieaemoli ocyusinozpammel (LEN ONE OSC)
cMm. mabnuyy 8.15.1; REZ — pa3mep ogHoro otcyeTa (B cnosax) cMm. Tabnuuy 8.15.2.

lMpomokon ces3u «MP-CETb» obecrnieyusaem cHumbigaHue ocyusiioepaMm U3 Maccuea OaHHbIX 8
UUKITUYECKOM pexxume (CM. pucyHoOK 8.5), npu smom 8 3agucumMocmu om moz2o, 8 Kakol CeKmop Korbue-
8020 yukna (“BapuaHm I» unu «BapuaHm lI») nonana uckomasi ocyusnnogpamma adpec asapuu (BEGIN)
Moxem 6bimb 6onbwe unu MeHbwe adpeca Havana brioka mekywel ocyunnozpammel (POINT). lNpu
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BEGIN

KoHnel,
POINT ocLMnnorpaMmmsl
| \ POINT
~ BEGIN
f BaDVIaHT I KoHeL, xpaHunuwia naH-
HbIX OCLMI0rpamMm
...... Peae B
=25 |Havano xpanunuuia
| 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 8.5

- BbIAENUTb UCKOMYIO OCLIMNINOrpaMmy U3 XpaHunuiia AaHHbIX ocuunnorpamm (PUCyHoK
8.6) 1 npoyecTb e€ coaepkMmoe (Npu YTeHUM OCUUNIIOrpamMMbl BbINOMHAETCS €€ NepeBopoT —

CM. PUCYHOK 8.7).

lMpumeyaHue — Ecnu npu ymeHuu ocyunnozgpammsl bbir1 docmuzHym KoHey, pas-
Mepa xpaHunuuwa u ocyusnnoegpamma ewé He dodumana («BapuaHm lll» Ha pucyHke
8.5), mo doyumsieamp €€ criedyem ¢ Hyneeoul cmpaHuUbl.

Anpec asapuyn (BEGIN)
Apnpec Havana 6noka <

Pa3mep ocumnnorpammsl
(LEN)

KoHey,

ocumunnorpammbl (POINT)

Pa3mep nocne aBapuu (AFTER)

ocuunnorpamMmmbl

Pasmep
\ «_Peasanvcu
[t

Crp. kK

Crp. k+1

Crtp. m-1

MP700, MP730 pegakunsa 7.1
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4) Ina YTeHnsa apyron ocumnnorpaMmmbl BHOBb BbINOMHUTL NYHKTbI 1; 2; 3.

Paamep ogHoun cTpaHuubl ocuunnorpammel —1024 cnos [OSCLEN].

MonHbIN pasmep MaccuBa AaHHbIX OCUMNIOrpamMmMm:
- ans Bepcenn MO 1.15-1.17 — 53248 cnos (52 cTpaHuupbl);
- ana sepcuin MO 2.00, 2.01 — 1032192 cnosa (1008 cTpaHuu).

Pasmep xpaHunuuia gaHHbIX B MaccuBe AaHHbIX ocuunsiorpamm — 53244 cnosa
[OSCSIZE] ans sepcun MO 1.15 - 1.17 n 1032192 cnosa ans sepcun MO ¢ 2.00.

Pacuyét 6ainTta, C KOTOPOro Ha4YMHaeTCcs ocumnorpaMmmMa, B CTpaHuue:
STARTBYTE = POINT / OSCLEN

TNEPEBOPOT OCLNITIIOr PAMMBbI:
b=LEN - AFTER

Ecrnin BEGIN meHblue POINT, T0:
c = BEGIN + OSCSIZE - POINT

Ecnn BEGIN 6onblie POINT, T0:
c = BEGIN — POINT

START=c-b
Ecnn START meHble O, TO:
START = START + LEN*REZ

Ocumnnorpamma Ao nepesopora Ocuunnorpamma rnocrne nepesopoTa
\
|START (POINT) SIARLLEOJNIl/
PucyHok 8.7

8.15.2 ®opmart ocuunnorpammbl MP730

B ycTponicTBe MOXeT cogepaTbCsa 0gHa ocuuniorpammMa, ogHa nepesanncbiBaemas nunm
OBe nepesanunucbiBaeMble OCUMNIIOrpaMmbl, B 3aBUCUMOCTW OT KOHpUIypaumm, ykasaHou B
YCTPOUCTBE.
[nsa yTeHusa ocumunnorpamm Heob6xoanmo:
a) npounTaTb KOHGUrypauuio ocuunnorpada no agpecy 1274h pasmepom 1 cnoBo (pyHK-
unm 3 n 4),
roe 0 — ogHa ocumnnorpamma;
1 — ogHa nepesanucbiBaemas ocuunnorpaMmma;
2 — OBe nepes3anucbiBaeMble OCLUIIOorpaMmbl
6) npounTath Yncno ocumnnorpamm no agpecy 3F00h pasamepom 1 cnoso (pyHkuMn 3 n 4):
1) ansa ogHom ocumnnorpaMmmbl:
O- Her;
1- ecTb ogHa ocumnnorpammMa

2) Ansa ogHOWM nepesanucbiBaeMOn OCLMUNIOrpamMMbl:
O- HeT;
1- ecTb 0gHa ocuunnorpaMmma,;
2- eCTb 0gHa ocuunnorpamma

3) ons AByx nepesanncbiBaeMblX OCLUNIIOrpamMm:
0- Her;
1- ecTb 0gHa ocuunnorpamma;
2- eCTb [Be OCUMSorpaMmmbl;
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3- ecTb BE ocuMnIiorpaMmmeil

B) 3anucatb HOMep YnTaemomn ocumnrorpammel no agpecy 3F02h (pyHkums 6);
r) npoynTaTh KOHUrypaumo ocumnnorpammel no agpecy 3C00h pasmepom 14 cnoB (pyHK-
unm 3 n 4)

cmelleHne 3HayeHue

B 6GanTax

0-15 [ata-Bpems

16-17 YacTtoTta guckpeTtmnsaumm

18-19 KonnyecTtBo aHanoroBbIX CUrHaNIoOB

20-21 KonnyecTtBo ONCKPETHbBIX CUrHaNoB

22-23 Pasmep ocumnnorpammel (p°), B cnosax

24-25 lMonoxeHne aBapum OTHOCUTENBHO Havyana (a’), B cnoBax
26-27 KonnyecTtBo oTcyeToB nocne asapum (k)

OpawvH oTtcyeT 3aHuMaeT 9 cnos (18 6anT).

CTpykTypa oTcyeTa:

cMmelleHue 3HayeHune (X)
B BanTax

0 kaHan 1 (Tok dasbl A)
2 KaHan 2 (Tok da3sbiB)
4 kaHan 3 (Tok ¢asbl C)
6 kaHan 4 (Tok asbl 0)
8 kaHan 5 (dpasHoe HanpsbkeHne dasbl A)
10 kaHan 6 (dpasHoe HanpsbkeHne dasbl B)
12 KaHan 7 (dpasHoe HanpsbkeHne dasbl C)
14 KaHan 8 (HanpshkeHust Hynesown nocnegoBatensHOCTU Un)
16 kaHan 9 (amckpeTHble Bxoabl [1-116). Kaxagbin 6UT — 3170 COCTOSIHME BXOAA

dopmyna npuseaeHus Ans kaHana 1-3:

e =40-4/2 - K, X —32768 :
” 32768

dopMyna npvBeaeHus Ans kaHana 4:

X —32768
I =5-4/2-K L2207
n TTHT[ 32768 J

roe K., —nepBuyHbIn TOK TT (CM. KOHUIypauuio yCTponcTea — ycTaBkm);
K, — NepBudHbIn Tok TTHI (cM. KoHdUrypauuio ycTponcTaa — yCTaBKm).

dopmyna npueseaeHus Ans kaHana 5-7:

X —32768)

U,,.=256-/2 Ky,
b 32768

dopmyna npuBeaeHus aAns kaHana 8:

X —32768)

U =256-4/2-K
n THHH( 32768

roe K, — koadpduumeHT TH (CM. KOHUrypaLmnio yCTPONCTBa — YCTaBKu);
K — K03 dpumumeHT THHI (cM. KoHdurypaumio ycTponcTsa — yCTaBKu).
A) npountatb ocumnnorpammy no agpecy 4000h pasmepHocTblo p (pyHKUMK 3 1 4)
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L] a - Hayano aBapun (cmelleHne B banTax) = a’x2
b - Hayano ocuunnorpammel = a+(kx18+p%18),
p=p'x2< k 3 / roe k =k’ + 1 (ans ogHoN ocuMnnorpaMmbl 1 A OfHOM
Gant orcuetos |/ / nepesanucbiBaeMon ocuuniorpaMmbl);
b k =Kk" + 2 (ana oByx nepesanucbiBaeMblX OCLMMNNIOrpamMm).

p%18 6ant o~

Mpu atom: ecnn b>=p, 1o b=b-p.

>
1 MpumeyaHne — B gaHHoMm crniydae «%» — ocTaToK OT AeneHuns
P y
P4
\ rotoeas ocuunnorpamMmma:
N
—p 1
ao
p > aBapuu
2
Y
> < aBapus
3 nocne
L aBapuu

8.15.3 Cbpoc ocuyunnorpadca
C6poc ocumnnorpada ocyuectensaetca 3anucebio 0000 no agpecy 901h (pyHKumMA 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 TexHukn 6e30macHOCTU Npu aKcnnyaTaumm anekTpoobopynosa-
Hna” (MT3) n “MNMpaBun ycTponcTBa anekTpoycTtaHoBoK “ (MY J);

YCTPOMNCTBO 3aKpennaeTcsa Ha BepTUKanbHOW NaHenu, asepn penenHoro otceka KPY unn
Ha NOBOPOTHOW pamMe C NOMOLLbIO YEThIPEX BUHTOB.

lMpucoeanHeHne Lenen ocyLecTBsSeTCs C MOMOLLBK KNEMMHbIX KONOOOK MPY>XUHHOMO U
BMHTOBOrO (AN TOKOBbIX BXOAOB) Tuna — AMaMeTpom 4 MM And NpoBOOOB CeYeHMeM A0
2,5 mm2. [lonyckaeTcs UCMONb30BaHMe Kak OfHO-, Tak U MHOTOXMIbHbIX NPOBOAHMKOB. Heobxo-
ANMO NPOU3BOANTL 3a4YUCTKY U30NAUUKM NPoBOAHMKA Ha AnuHy (6..10) mm. MNpoBoaHWKK B npy-
XWHHbIX (pnc.9.1 1 purc.9.2) n BUHTOBbLIX (pK1C.9.3) KNEMMHbIX KOfogKax NoAcoeanHSTCsA ¢ no-
MOLLIbIO OTBEPTKM.

PucyHok 9.1 PucyHok 9.2 PucyHok 9.3

OneKkTpnyeckoe ConpoTUBIIEHME MEXAY NPUCNOCODMNEeHneM ANs 3a3eMMeHns U KaxKaomn
AOCTYNHOWN NMPUKOCHOBEHMNIO METanNM4YeCcKon HETOKOBEAYLLIEN YaCTbO YCTPONCTBA AOJTHKHO ObITb
He 6onee 0,1 Om. NMpucnocobrneHne ans 3asemneHnst yCTPOMUCTBa He OOMMKHO UMETb NnakoKpa-
COYHOrO MOKPbITUSA.

Mpn BHeWHeM OCMOTpe YyCTpoWcTBa Heobxoammo ybeamTbCa B LENOCTHOCTU NSIOMO U
Kopryca, OTCYTCTBMM BUOUMbIX MOBPEXAEHUN U OedEKTOB, HAaNMYUN MapKMpOBKU.

Mpun nogayve nutaHua Ha MP700 (MP730) ybeantbca B Hanuunm noacBETKN XXNOKOKPU-
crannuyeckoro nHaukatopa (XKKW) n noseneHum nepeoro kagpa meHto. [Npu oTCyTCTBMM Haxa-
TUM Ha KnaBuaTtypy B TedeHne 3 MuH, nogceeTtka XKW racHeT. [pu nepBoM HaxaTtum Ha nodyto
KHOMKY ynpaBreHus Bkntodvaetcs noacsetka XKW, npu nocneayowmx, OOMKHA NPOUCXO4UTb
cMmeHa kagpoB Ha KK B COOTBETCTBUM C KAPTOW MEHIO.

MP700 (MP730) npoBoauT HeNpepbiBHYIO CaMOAMarHOCTUKY. B cnydae obHapyxeHus
HeucnpaBHOCTU ByaeT copMupoBaHa 3anncb B XXypHane cobbITuin U 3aropuTtcs UHgukatop 8
KOHTPOI1b (cm. pucyHok 7.1). CocTosiHME YCTPOWCTBA, Hanu4me unm oTCyTCTBME HEUCTNPABHO-
cTen onpegensieTcs NyTéM NpocMoTpa MeHK «[MarHoctmkay.

B cny4yae BbinonHeHusa cuctembl P3A Ha NOCTOSHHOM onepaTMBHOM TOKe AN NpaBuib-
HOM paboTbl ycTponcTBa koHTponsa usonsumm (YKN) Heobxoammo mcnonb3oBaTb Pe3NCTOPbI,
nogkritoyaemMble napannenbHO AUCKPeTHbIM BxodaM. PekomeHayeTtcsa npu HacTponke YKW Ha:

- 20 kKOM ucnonb3oBaTtb pe3nctopbl 15 kKOm;

- 40 kOm ncnonb3oBaTb pe3ncTtopbl 30 KOM.
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10 TEXHUYECKOE OBCIJ1YXUBAHUE

10.1 B paHHOM pasgene onpeaerneHbl BUAbl, NEPUOANYHOCTL U 0O BEMBI TEXHUYECKOTO
obcnyxusaHusa mukponpoueccopHbix pene (MP). lNnaHoBoe TexHnyeckoe obenyxmsaHme MP
cnegyeT No BO3MOXHOCTU COBMELLATb C NPOBEAEHNEM PEMOHTa OCHOBHOro o6opyaosaxus. MNpu
NpoBeOEHMN TEXHNUYECKOrO 0BCnyXnBaHUsA OOMKHbI cobntogatbca TpeboBanusa MY n MTH, a
TakKkKe UHCTPYKLMI No TeXHUKe 6e3onacHOCTN NpeanpusaTus, akcnnyatupyowero MP.

10.2 C nepmnoguyHocTbio 1 pa3 B 3 Mec Ha NoACTaHUMAX C OEXYPHBIM NEPCOHANOM U He
pexe OfHOro pasa B rof a Ha nogctaHuusax 6e3 AexxypHoro nepcoHana crieqyeT Nnpov3BoanTb
BHELLIHMA OCMOTP YCTPONCTB (TEXHUYECKUA OCMOTP), KOTOPbIV BKOYaET B cebs:

- BbiNoNHeHne TpeboBaHmm NMY3I n apyrnx pykoBoaALLMX JOKYMEHTOB, OTHOCSALLMXCS K
MUKPOMPOLIECCOPHbIM perie, a Takke COOTBETCTBME YCTPOMCTBA MPOEKTY U pearibHbIM YCNOBUSM
paboThl;

- NPOBEPKY OTCYTCTBUSA MexaHU4ecknx nospexageHnn MP 1 noBpexaeHun nsonauum ero
BbIBOOB;

- yoaneHue nbinn ¢ NOBEPXHOCTU U BHYTPU YCTPOWCTB;

- NMPOBEPKY OTCYTCTBUSA NOTEKOB BOAbI (B TOM YMCHE BbICOXLINX), HANETa OKUCMOB Ha Me-
Tanfmyeckmx NoBEpPXHOCTHX;

- OCMOTP BCEX MEXAHUYECKMX U INEKTPUYECKUX COEOUHEHUN N 3aTSKEK KPENEXHbIX CO-
€JNHEHUN;

- NPOBEPKY KayecTBa JTaKOKPaCOYHbIX NOKPbLITUA U MapkupoBku MP;

- NPOBEPKY BCEX MPOBOAOB U Kabenen Ha NnpegMeT UCTUPaHUS, N3nomMa, N3Hoca u apyrmux
noBpexaeHnin, NPOBEPKY KadecTBa NasiHbIX COEOUHEHWUN;

- OCMOTpP COCTOSIHUA N NPaBUSTIbHOCTU BbINONTHEHUS 3a3emneHna MP.

[MpumMeyaHne— BHYTPEHHU OCMOTP YCTPOMCTB BbINOSHAETCHA NOCe UCTeYeHUs ra-
PaHTUMHOIO CpoOKa 3KcryaTaumn.

10.3 NMpoBepka nNpmM HOBOM BKNOYEHUN (Hanagka) npon3soauTtca npu eeoge B paboty MP
NI MPU PEKOHCTPYKLMM YCTPOMUCTB penenHon 3awmTbl n asTomatukm (P3A) Ha gencTseytowem
obbekTe 1 BKoYaeT B cebsa cnegyowime Buabl pador:

a) TpeHupoBka, — npon3soguTca npu nogade Ha MP (B TedeHne 3 — 4 cyT) HanpsXKeHUs
onepaTMBHOIO TOKa, a Takke pabounx BXOOHbIX TOKOB U HanpsikeHnn. MP JOfmKHO ObiTb BKIHO-
YEeHO C JeNCTBMEM Ha CUrHanNU3aumio;

0) BHewHu ocmoTp B cooTBeTcTBUM € N. 10.2;

B) IaMepeHune anekTpn4eckoro conpoTUBEHUS U30NSALNN U UCMbITAHNE 3NEKTPUYECKON
NPOYHOCTU M30NALUMUKN (B COOTBETCTBUM C pasgenom 2);
r) MpoBepka 1 HacTponka KOHUrypaumm yCTponcTea B COOTBETCTBUMN C MPOEKTOM (OCy-
LLLeCTBNAETCA C KnaBmaTypbl MW MO NMHUK CBA3N);
A) NpoBepka 3Ha4YeHMI TOKOB M HanpsXXeHWn, NOAAHHbIX OT MOCTOPOHHErO UCTOYHMKA,
ABMIAIOLLErOCA KOHTPOSIbHBIM CPEACTBOM U3MEPEHUN;
e) MNMpoBepka cpabaTbiBaHMSA NO KaXX40OMy ANCKPETHOMY BXOAY MPU HaNPsKEHUN NUTaHUS
onepaTuBHOro Toka, pasHom 0,7 UHowm;
X) MNMpoBepka AnanasoHOB perynmpoBaHns yCTaBoK,;
n) MNMpoBepka cpabaTbiBaHUSA 3aLUT, NPU ITOM:
1) Tok n HanpsxeHue, COOTBETCTBYIOLLIME aBapuUMHOMY peXxnMy criegyeTt nogasaTtb Ha
BCE CTyneHn un gasbl;
2) Ansa 3awmT MakcumarnbHOro AenCTBUS:

- nofaBaTb TOK (HanpsbkeHue), cooTBeTCTBYOWME 3HadeHnam 0,9 n 1,1 yctasku
cpabaTtbiBaHua (4Ns NpoBEPKM HecpabaTbiBaHWS 3aLuUTbl B NEPBOM U cpabaTtbiBaHNS — BO BTO-
poOM criyyasix);

- AN KOHTPONs YCTaBOK NO BpeEMEHW cpabaTbiBaHMA NogaBaTh TOK UKW HaNpsKe-
HWe, paBHble 1,3 3Ha4YeHUs ycTaBku cpabaTtbiBaHUS;
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- ANd 3aWuT C 3aBMCMMOK XapakTepuUcTnkon Heobxoammo npoeepsaTtb 4 nnu 5 To-
YeK XapaKTepPUCTUK;

- IPY NPOBEpPKE TOKOBbIX HanpaBneHHbIX 3almT cnegyeT nogasaTb HOMUHaNbHoOE
HanpskeHne ¢ dason, obecneumBatoLLen cpabaTbiBaHMe pene HanpaeieHHOW MOLHOCTY;

3) [lns 3aWmT MMHMMarbHOro AENCTBUS:

- NogaBaTb TOK (HanpsbkeHue), cooTBeTCcTBYylOWME 3HavyeHnsam 1,1 1 0,9 yctasku
cpabaTbiBaHUSA (A58 NpoBepKN HecpabaTbiBaHUA 3alLMTbl B NEPBOM U cpabaTbiBaHNSA — BO BTO-
pOM crny4asix);

- AN KOHTPONs YCTaBOK NO BpeMeHW cpabaTbiBaHWs NogaBaTb TOK MW HaNpshxe-
Hue, paBHble 0,8 3Ha4YeHns ycTaBkm cpabaTtbiBaHUS;

4) KoHTponupoBaTb COCTOSHME CBETOAMOAOB Npu cpabaTtbiBaHWK;
K) MNpoBepka OTCYyTCTBUSA NOXHbIX AencTBui MP npn nogade n CHATUM HanpshKeHus one-
paTUBHOIO TOKa;
n) MNpoBepka NpaBUNbHOCTM 4ENCTBUS CUrHANM3aLmm;

M) MNMposepka genctens MP Ha koMMyTauWoHHYI0 annapartypy (no mecty yctaHosku MP u
ANCTaHLUNOHHO);

H) MpoBepka NpaBUIbHOCTU OENCTBUN YCTPONCTBA MPU MMUTaALMN BCEX BO3MOXHbIX BU-
JoB K3 B 30He 1 BHE 30Hbl ero AencTBUs;

n) Mpoeepka dyHkumn aTomatumkn, — AlNB, YPOB3, ABP;

p) MpoBepka B3anMoaenCcTBMS KOHTPONMPYEMOTrO YCTPOMCTBA C APYTMMU BKMOYEHHLIMU B
paboTy BHELLHUMW 3aUTaMu;

c) NpoBepka dyHKLMM pernctpaumm BxogHbix napametpos MP;
T) MNMpoBepka PyHKLMM CaMOLMArHOCTUKN NPWU NOAKMIOYEHNUN NMUTAHNS;

y) MNpoBepka ycTponcTea paboynm TOKOM N HANpsXKeHNEM:
1) NpoBepka ncnpaBHOCTU N NPaBUNBHOCTM MNOAKMIOYEHNSA Lenen HanpsbkeHnsa NyTém
N3MepPEHNA NUHENHbIX N (Pa3HbIX HANPSPKEHUA U HANPS>XeHUs! HyNeBOW NocneaoBaTenbHOCTY;
2) lNpoBepka NCNPaBHOCTM TOKOBLIX LiENENn NyTEM N3MEPEHNSA BTOPUYHBIX BXOLHbIX TO-
KOB B (pasax 1 no HyneBomy (Y4eTBEPTOMY) KaHany TOKa;
3) MNpoBepka Toka 1 HanpsHKeHUsa Npssmor, obpaTHOM KU HYNeBon NocnegoBaTENbHOCTH.

10.4 TecTOBbIN KOHTPONb (ONpPob6oBaHNE) YCTPOMUCTB PpEKOMEHAYETCS NMPOBOANTL EXEHe-
AeNbHO Ha NOACTaHUMSAX C OEXYPHBIM NepCoHanoM, a Ha noactaHumax 6e3 aexypHoro nepco-
Hana He pexe ogHoro pasa B 12 mec. Bo BpeMs TeCTOBOro KOHTPOMsi MPOBOANTCS NpoBepkKa
paboTOCNOCOOHOCTN YCTPOMCTBA NYTEM €ro onpoboBaHus 4ENCTBMEM 3aLUMTbI HA KOMMYTaL M-
OHHyt0 annapaTtypy. lNpasunbHoe gencrtene MP B TeyeHne 6 mec o cpoka onpoboBaHna nNpu-
paBHMBaeTCcs K onpoboBaHunto. Heob6xoaMMocTb 1 NEPUOSUYHOCTb NPOBEAEHNA TECTOBOIO KOH-
Tpons onpefensarTcss MECTHLIMWU YCNOBUSIMU U YTBEPXKAAKOTCS rMaBHbIM UHXEHEPOM npeanpus-
TVs, akcnnyaTupyowero MP.

10.5 lMepBbIn npodunakTnyecknin KOHTposris MP nposoanTtcs Yepes 12 — 15 mec nocne
BKITIOYEHUSA YCTPOMCTBA B paboTy B LIENSAX BbISIBIEHUSA N YCTpaHEHMS NpupaboToOYHbIX OTKa30B.,
BO3HMKAIOLMX B HA4YanbHbIA Nepuoa akcnnyataumu. Npun nepeBoM npodunakTU4eckoM KOHTpore
npoBoasTcs nposepku B cootBeTctBum ¢ n. 10.3 (6, B, 1, 4, K, U, 1, M, p, T, Y).

10.6 lNpodunakTnyeckoe BOCCTAaHOBIIEHME NPON3BOAUTCS HE pexe O4HOro pasa B 3 roga
C Ueribio NPOBEPKU UCNPaBHOCTU YCTPOMCTBA U ero uenemn noaknioYeHns, CoOOTBETCTBUS YCTaBOK
n xapaktepuctmk MP 3agaHHbIM 1 npoBepkn MP B uenom. Npu npodunakrmyeckom BOCCTaHOB-
neHunn npoBogATca nposepkun B cootetctBum ¢ n. 10.3 (6, B, T, A, X, n, N, M, N, p, ¢, T, y). Ucnbl-
TaHne nsonaumm nposoantcs HanpsbkeHnem 1000 B nepeMeHHOro Toka B TeveHue 5 ¢ unm me-
raoMMeTpPOM MOCTOSAHHOIO TOKa C BbIXOAHbLIM HarnpsbkeHnem 2500 B.

10.7 BHeouepenHasa npoBepka NPOBOAUTCA MPU YAaCTUYHBIX UIBMEHEHUSIX CXEM UMW pe-
KOHCTPYKLMWN YCTPONCTB penenHon 3awmTbl u aBToMmatnkmn (P3A), npu HeobxoammocTn nameHe-
HWS YCTaBOK UK xapaktepuctuk MP, a Takke ansa yctpaHeHus HeJocTaTkoB, OOHapYKEHHbIX
npu npoBefeHnn onpoboBaHms.
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10.8 lNocneaBapunHasn npoBepka BbINOMHAETCS AN BbISCHEHUS NPUYNH OTKA30B PYHK-
LWMOHMPOBaHUS UNN HEACHbIX AencTBun yctponcts P3A.

10.9 BHeouepeaHasa n nocrneaBapunHas npoBepkn NpoBogATCS Mo nporpammMmam, CoctaB-
NeHHbIM cnyxbon P3A, yTBEPKAEHHBIM IMABHbIM MHXEHEPOM NPeanpuaTus, akcnyaTupyoLle-
ro MP.
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11 PEKOMEHOALIMU MO PACYETY YCTABOK U MO OPFAHU3ALIUN
ABTOMATWUKWU PEJIE MUKPOINPOLIECCOPHbIX CEPUN 700

11.1 PekomMeHAauum no pacyeTy yCTaBOK MakCMMaribHOW TOKOBOM 3a-
WKUTbI NTMHUNA

11.1.1 Pac4éT ToKkoB cpabaTbiBaHMA HeHanpaBfieHHOW MaKCUMManbLHOMN
ToKkoBoM 3awmTtbl (MT3)

PacueT ycTaBok CTyneH4yaTbiX TOKOBbIX 3aLUUT pekoMeHOyeTCs HauymMHaTb ¢ Hanbonee
YyBCTBUTENBLHOM CTyneHn, T.e. MT3.

Tok cpabaTtbiBaHusa MT3 BbiGrpaeTca N0 TPEM YCrOBUAM:

- HecpabaTbiBaHUA 3awmTbl 2P3 npu cBEpXTOKax nocrneaBapuiiHbiX NEperpysok, T.e. no-
cne OTKIYEHNA KOPOTKOro 3aMblkaHUs Ha npegblayliem anemeHTte (pucyHok 11.1);

2p3 g2 1P3 m /
¥

e
nocAenyw WHH *1 npeaALAYIWHH

PucyHok 11.1 — PacuéTHasa cxema ans Bblbopa ycTaBok penenHomn 3awmtbl (P3)

- COornacoBaHus YyBCTBMTENbHOCTM 3allMT Mocredylollero 1 npegblayliero afeMeHToB
(J12 n J11 Ha pucyHke 11.1);

- obecneyeHnss 4OCTAaTOYHOM YyBCTBUTENBHOCTM Npy K3 B KOHUE 3awuwaemoro ane-
MeHTa (OCHOBHas 30HA) N B KOHLIE KaXaoro n3 npeablayLwmx anemMeHToB (30Hbl JanbHEro pesep-
BMpPOBaHUS).

Mo nepBoMy n3 3TnX ycnosuin Tok cpabartbiBaHna MT3 Ha J12 BbiOMpaeTcsa No Bbipaxe-
HUIO:

— kH 'kc317 I
== 1)

I Cc.3 k pab.makc
B

rae kn — KoahpnumneHT HagexxHOCTM HecpabaTbiBaHWS 3alLmThbl (pekomeHOyemcsi
npuHumams ky =1,1);

ks — KO3(hbMUMeHT Bo3BpaTa MakcumarbHbix pene Toka (ks=0,95);

kcsn — k0adhuUMeHT camo3anycka Harpysku, oTpaxarowmin ysenmyeHme pabodero To-
Ka lpa6.makc 3@ CHET OQHOBPEMEHHOIO NyCcKa BCEX TeX 3NeKTpoABuraTenen, KotTopble 3aTopMo-
3UNNCb NPU CHKEHUN HaNPsKeHUst BO BPEMsS KOPOTKOro 3amblkaHus. Npu oTcyTCTBUK B CO-
cTaBe Harpysku anektpoasuratenen HanpsbkeHvem 6 kB n 10 kB n npu Bpemenun cpabartbiBa-
Hus MT3 6onee 0,3 ¢ MOXHO NpuHMMaTbL 3Ha4vyeHuns kcan 21,1+1,3.

MakcumarbHble 3HayeHuUs KoadpduUMeHTa camo3arnycka MNpu 3Ha4YUTernbHOW [Oone afiek-
TpoABUraTenbHON Harpysku OnpenenstTcs pacvyeToM Ansi KOHKPETHbIX YCnoBuK, HO obsa3a-
TenbHO Npu Hanbornee TAXENOM YCNOBUWU NyCcKa MNOSTHOCTbIO 3aTOPMOXEHHbIX 3NeKTpoaBura-
Tenen.

Mo ycnoBuio cornacoBaHnsa YyBCTBUTESNbHOCTM 3aLLMT MOCNeayoLwero (3almaemoro) n
npeabiayLLmMx 3rIEMEHTOB TOK cpabaTtbiBaHMs nocneayrowen 3awmnTbl le.a.nocn. BoIOMpaeTcs no Bbi-
PaXXEHNIO:

k n N-n
H.C.
Ic.3.n0a7. 2 k Z IC.B.I’!])(,’().M(IKC(H) + Z Ipaﬁ..wakc(N—n) ' (2)
P 1

1

rae kn.c — KoadMUUMEHT HaZEeXHOCTU COornacoBaHnsi, 3Ha4eHUS KOTOPOro 3aBUCAT OT Tuna
TOKOBbIX pene un rpuHumaromces 8 rpeodenax om 1,1 npu coenacosaHuu 3awyum € MUKPOMPO-
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ueccopHbiMu perne, pene muna PT-40, PCT u m.n. 0o 1,3+1,4 npu coenacoeaHuu 3awum c pe-
nie npsamoezo delicmeusi muna PTB;

kp — kKO3hMUMEHT TOKOpacnpeaeneHusi, KOTOPbIN YYUTbIBAETCA TOSbKO NPU Hannyum
HECKONbKNX NCTOYHMKOB NMUTaHNSA, @ NPU OAHOM UCTOYHUKE NUTAHUSA paBeH 1;

| speomancny — HaMBOMbLIAA M3  rEOMETPUYECKMX CyMM TOKOB  cpabaTbiBaHWS

MaKcUMarnbHbIX TOKOBbIX 3aLUT napannenbHo paboTawmx npeabiayLimx aneMeHToB N (CMm.
PUCYHOK 2); Npy pasHuue Mexay yrnamu basoBoro capura HanpsbkeHus n Toka ans Bcex npepbl-
Aywmnx anemeHToB n He 6onee 50 rpagycoB AONyCTUMO apudMeTUYECKOE CrOXEeHMNe BMECTO
reoMeTPUYECKOrO;

N-—n
Z | pssaren-ny — TEOMETPUYECKAS CyMMa MaKCHMasibHbIX 3HAa4YEHWUN PaboYMx TOKOB BCEX
1

npeablaywnx anemeHToB (N), 3a UCKIIOYEHMEM TeX, C 3aliMTaMu KOTOPbIX NMPOU3BOAUTCS CO-
rmacoBaHue (n); Npy NPMMEPHO OOHOPOAHOW Harpyske AONYCTUMO apudMETMYECKOE CrIOXKEHMe
BMECTO reOMeTPUYECKOT0, YTO CO34aeT HEKOTOPhLIN pacyeTHbIN 3anac.

n=1

v v

n=2 n=3

PucyHok 11.2 — Cxema 3aneKkTpn4eckomn CeTu ¢ napannenbHo paboTarowmmm npeapiayLwmmm
anemeHTamu 3, 4 1 5-7, nosicHALLWAasa ycnosme (2) cornacoBaHvs YyBCTBUTENBLHOCTU Makcumarb-
HbIX TOKOBbIX 3aLMUT NOCNeayoLWmMX U NpeablayLwmx 9NeMeHToB.

Hanpumep, ansa kaxgon us npegplaywmx nnmHum 2-7 (pucyHok 11.2) 3HadeHust paboyero T1o-
Ka lpas.make=100 A; TOk cpabaTbiBaHWNA y 3aUT NNHUIA 2-7 TakkKe OAUHAKOB:
lc.3.= 300 A.

Torpa anl MaKkcumManbHO Ang NUHWUNM 5-7:
1

c.3.npeo.(n)
n

3
z Ic‘.s.npe().vualcc(n) = Z Ic.s.nped..makc(3) = 3 ’ 300 = 900A’
1

1

N-n
COOTBETCTBEHHO Z | 6. maxe(n—ny PACCUMTBIBAETCA ANS NUHUN 2-4:
1

N-n 6-3
Zl: Ipaﬁ..wakc(N—n) = 21: Ipaﬁ.,¢1axc(6—3) = 3 100 = 300A

Tok cpabaTbiBaHNA MakCMManbHOW TOKOBOW 3aluMTbl nocrneyowen 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-
paeTcsa Hanbonbluee, a 3aTeM onpegensieTcs Tok cpabaTtbiBaHus pene Icp. ( cTaBka Mo 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 BTOpPU4YHOM 0B6MOTKE TpaHcopmaTtopa Toka npv HopMasribHOM CUMMETPUYHOM pexunme pabo-
Thbl 3aLUMLLAEMOrO 3fIeMEHTa, NPU CXeMax BKINIYEHNA U3MEPUTESbHbLIX perie Ha dpasHble TOKU
(monHasa n HenonHasa «3Be3fa»), 3Ha4YeHue 3Toro KoapduumneHTa paBHo 1, a Ansa cxem,
roe uaMepuTeribHble perne BKMIOYEHbl Ha Pa3HOCTb (PasHbIX TOKOB (HAanpUMep «TpeyroribHUK»)
paBHo 1,73;

YcTaBkuM 3amUT OT NOBbILEHUS TOKa lycr BBOASATCH B YCTPOWCTBO B OTHOCUTESbHBLIX €ANHU-

Lax no OTHOLLEHUIO K HOMUHANbHOMY NepPBUYHOMY TOKY TpaHcdopmMaTopa Toka IHowm:

ICP
HOM
OueHka 3dEKTMBHOCTA 3aLUMUTbI MPOM3BOAUTCHA C MOMOLLLI0 KO3 ULUMEHTA YYBCTBU-
TEeNbHOCTU Kuys:

K, =42 5)
c.p
roe lp.wus — MUHUMAarnbHOE 3Ha4YeHne Toka B pene nNpu HaumMmeHee BnaronpUATHBIX
ycnosusax, A.

Mpn onpeaeneHnn 3Ha4YeHNss ATOro Toka HeoBXxoaMMo yunTbiBaTb BUMA M MecTo K3, cxemy
BKITIOYEHUS N3MEPUTESNbHBIX OPraHoOB 3alluTbl, @ TakKe peanbHO BO3MOXHbl€ MWHMMasbHbIE
pPeXnMbl paboTbl NUTAOLLEN SHEPrOCUCTEMbI, NPU KOTOPbLIX TOKNM K3 MMelT HanmeHbLuee 3Hade-
HUS.

MuHUManbHble 3HaYeHNA KO3IPUUMEHTA YYBCTBUTENBbHOCTM 3alUMT AOSDKHbI OblTb 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 (HUKECTOALLNX) AfIEMEHTaX.

11.1.2 Pac4yéT ToKOB cpabaTbiBaHUA HanpaBrneHHon MT3

Tok cpabaTbiBaHMs HanpaBneHHo MT3 BbiOMpaeTca NpakTUYeCcKM TOYHO TakKkKe Kak u
Ans HeHanpaeneHHon, HO B dopmyne (1) npyu onpeneneHnn MakcumanbHOro paboyero Toka
| i ace MOXHO YYMTbIBaTb TOMbKO MakCMMasibHbIi PEXWM, COOTBETCTBYIOLMIA HanpasneHuo

MOLLUHOCTU OT LWNH B JIMHUIO.

11.1.3 Bbibop BpemeHu cpabaTbiBaHUA U BPEMATOKOBOW XapaKTepu-
ctuku MT3

Boligepkka BpeMeHu 3awmTbl nocnegyowen nuHmmn J12 (pucyHok 11.1) BbibupaeTcs
BonbLuen, Yem y 3almT NpPeaplayLLMX ANIeMEHTOB, Hanpumep, NuHum J11:

tc.a.nocn= tc.a.npea.t At (6)

roe At — cTyneHb CenekTMBHOCTU UINN CTYMNEeHb BPEMEHMW.

3HaueHve At onpegensietcst no popmyne:

At = to.m.+tp.nocn. Hp.npea. Htsan | (7)
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rae tom. — NOMNHOE BpeMs OTKNoYeHns K3 BoiknoyaTenemM oT nogayu
onepaTMBHOIO TOKa Ha ANEKTPOMArHUT OTKIMOYEHUSA 40 OKOHYaHUA
raweHus gyrm ¢ y4étom pasbpoca no spemern 10 %;
tp.nocn. U tp.npen. — BpEMEHA pa3bpoca 3amT, nocneayoLen n npeablayLen
(Bpems pasbpoca ans yctponcts 700-1 cepum t,=50 mc);
tsan — BpeMs 3anaca.

HepoctaTkom MakcMMarbHbIX TOKOBbIX 3aLUMT SIBMSIETCS «HAKOMMEHME» BblAEPXKEK BPEMEHN,
OCOBEHHO CYyLLIECTBEHHOE NS FONIOBHbIX 3fIEMEHTOB B MHOIOCTYMNEHYaTbIX SNEKTPUYECKUX CeTaX.
MpumeHeHne 6Gonee TOYHbIX UMAPOBLIX pene Mo3BONSEeT CHU3UTb CTYNEeHU CENEeKTUBHOCTMW.
Ana 3awum Ha yctponctBax 700-m cepunm MOXHO MpPUHUMamb CMyrneHuU cesleKmueHocmu
At=0,15+0,2 ¢ (npu ycrnosuu, 4YmMo Ha 8CE€X CMEXHbIX JTUHUSIX UConb3yromcs nodobHbie pe-
Jle ¢ He3asUCUMbIMU 8PEMSIMOKOBbLIMU XapakmepucmuKkamu U 0OHOMUIHbIE 8bIKIoYamernu).

[Npu coanacosaHuu MUKPOMPOUeCccopHoU 3awumsl ¢ 3awumamu, UCrosb3yrwumu pere
PB u 3B-110 u 120 (npedernbi usmepeHut 1,3 u 3,5 ¢) unu ¢ 3awumamu, UMerowumu rosiyrnpoeoo-
HUKOBbIEe OpaaHbl 8bIOEPXKKU 8pEMEHU, NMpuHUMaemcsi 3Ha4yeHue At = (0,3+0,4) c.

[pu coanacosaHuu 8peMsIMoKosbIX Xxapakmepucmuk ycmpoucme MP 700-u cepuu ¢ xapak-
mepucmukamu rpedoxpaHumernel pekomeHOyemcs rnpuHuMams cmyrneHb cenekmusHocmu 0,4 c.
s 3awum ¢ anekmpoMexaHu4ecKuMu persie, UMEeWUMU 3a8UCUMYI0 Xapakmepucmuky epeMeHuU
cpabameigaHus, At=0,5 ¢ (PT-80, PT-90) u

At=0,7 ¢ (PTB).

B page cnyyaeB cywecTBEHHOE CHMXEHWEe BpeMeHun oTknodveHns K3 gocturaeTcs ny-
TEM MCMOMb30BaHMS TOKOBbIX 3alUT ¢ 06paTHO3aBUCUMBIMU OT TOKa BPEMSATOKOBBLIMWU XapakTe-
puctukamu. MNMpu ogHOM 1 TOM e 3HaveHun Toka K3, npoxoasiiero yepes ABe CMeXHble 3allm-
Tbl C pa3HbIMM TOKamMKn cpabaTbliBaHWs, 3TU 3aLWNTbl UMEIOT pasnuyHoe Bpems cpabaTtbiBaHMs No
NPUYMHE pa3HOW KpaTHOCTM TOKa B UX M3MEPUTESNbHbIX opraHax. lcnonb3oBaHne obpaTHo-
3aBMCMMbIX BPEMATOKOBBIX XapaKTepUCTUK perie NMo3BOMSEeT Nydlle cornacoBaTb BpemMs en-
CTBUS nocreayrwen penevHon 3awmTbl ¢ NpeablaywmnM 3amMTHLBIM YCTPONCTBOM C 3aBUCUMOM
BPEMSITOKOBOMW XapaKTepPUCTUKON.

"padmkn 3aBUCMMON BPEMSATOKOBOW XapakTepucTuka npuseneHbl Ha pucyHke 11.3a.

Mpwn BLIGOPE 3aLWMTbI C 3aBUCUMOM OT TOKA BbIAEPXKKON BPEMEHU, BPEMSI cpabaTbiBaHUA
tep, MC, onpegensaeTca opMyion:

10k
t, = T (7a)
- 0,6
l,
roe k — KoadUUMEHT, XapakTepum3yoLnn BUI 3aBMCUMON XapakTePUCTUKN
(npuHMMmaeT 3HayveHus ot 0 go 4000);
lex - BXOOHOW (pa3HbI TOK YCTPOUCTBA;

lcp — BENMYMHA TOKaA YCTaBKM 3aBMCMMON OT Toka cTtyneHn MT3.
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3aBucumast BpPpEeMATOKOBas XapaKTepucCcTUuKa
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PucyHok 11.3a — ['pacumkm 3aBMCUMON XapakTepUCTUKK

A MP1 MP2| g MP3 MP4 B
N\ N4 = Ay
—> <«— | —» <+

PucyHok 11.36 — K BbIbopy ycTaBok No BpeMeHu HanpaBneHHbix MT3.

lMpu pacyéme spemeHu cpabameigaHus HarpasneHHol MT3 pykOoBOACTBYHTCHA BCTpeY-
HO-CTyneH4yaTbIM npuHUMnoM. Bce 3awuTbl pasbusatotca Ha ase rpynnel (MP3, MP1 n MP2,
MP4, cm. pucyHok 11.36), He cBsidaHHble Mexay cobow Bblaep)xkamu BpemeHu. B npegenax
KaXxgow rpynnbl BbIOEPXKM BPEMEHW BblOMpPaloTCa Kak y HeHanpasneHHon MT3 no ctyneH4arto-
MY NpuHUMNY: ta = t2+At 1 t1 = ta+AL.

BaxHo! [na npaBunbHOro onpeaeneHuss HanpasrfieHUs Heob6xoaumo 3apaBaThb
yCcTaBKy Nno BpemMeHu He meHee 10 mc.

11.1.4 PacuéTt yrna makcumarnibHOW YyBCTBUTESIbHOCTU

B mukponpoueccopHbix pene cepum MP7XX onpegeneHve HanpaBneHUs MOLLHOCTU
npounssogutca no 90°-rpagycHoOM cxeme, T.e. A5l NOCTPOEHUS U3MEPUTENBHOrO opraHa CTyrneHu
MCMonb3ylTCs criegyoLlne 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 3aa€Tca C NOMOLLbIKO yria MakcumarnbHOW YyBcTBuTEnbHOCTM (MY), oT-
KnagblBaeMoro B HarnpasfeHuM NpOTMB YaCOBOW CTPENKM OT HanpshKeHnsa nonspusauum (Ha pu-
CyHKe 11.4 aT0 HanpshkeHue Ubc, B CUMMETPUYHOM peXUMe OHO coBMnadaeT No HanpaBfeHUIo C
Ua).
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OoT WKMH

HeuyBCTBNTE/IbHOCTU

~
K LKNMHAM

PucyHok 11.4 — K onpefeneHuto yrna MmakcumasnbHOW YyBCTBUTENbHOCTH.

YcTaBka yrina MaKkcumMalbHoMn YyBCTBUTEJIbHOCTU OO0JDKHA ObITb TaKOM, YyTOObI TOK KOpOT-
KOro 3aMblKaHUS Ha JIMHUK Nexan Ha NMUHUU MakcuMalbHOM YYBCTBUTEJIbHOCTU OA, T.e OANnd ak-
TI/IBHO-I/IH/:lyKTI/IBHOVI uenu:
Oyy =360—@,

X
roe ¢, = arcth—ﬂ — Yron NYHUN.
JI

11.1.5 MT3 ¢ nyckom no HanpsKeHuto

MpuHuun gencteua MT3 ¢ NyCKOM MO HANPSXXEHUIO OCHOBLIBAETCS Ha TOM, UYTO B peXMMe
K3 npoucxoauTt cHMXeHue HanpsbkeHus. [1oaTomy, Mcnonb3ys NyCKOBOW OpraH Nno HanpsXXeHuo,
MOXHO OTiM4aTb PEXMMbI MEPErpy3kn U camosanycka oT pexunma KS.

Ncnonbays dyHKUMO BNOKMPOBKM CTYMEHM OT CUrHana Ha OUCKPETHOM BXOAe B YCTPOM-
ctBax MP moxHo peanusoBatb MT3 ¢ nyckoMm Mo HanpsbkeHuto. TokoBas CTaBKa Takou 3aluu-
Tbl BbIOMpPaeTca ncxoas uU3 ycrnoBusi OTCTPOWKN OT MaKCMManbHOro TOKa HOPMaribHOro pexuma

oes y‘-IéTa neperpy3kn n camoaarnycka ,D,Bl/lraTeJ'leVI:
_ kH *Kex Ipaﬁ.MaKc
G Loy ®)
B T HOM
Ha ﬂ,MCerTHb“;] BXO[4 I'IO,D,aéTCFI CurHan nycka ot pejfie MMHUMaribHOro HanpAa>XeHu. 3a-

WMTa He AOIMKHA OEeWCTBOBATb MPUM MUHUMArbHOM YPOBHE paboyero HanpsbkeHust U noaen-
CcTBOBaB Npu BHelwlHeM K3 pene OomkHO pasoMKHYTb CBOM KOHTaKTbl MOCME OTKMOYEHUs Mo-

BPEeXOEHHOroO yyacTka:

U
—_un.paG.yun_ ()

Kk, kg en,,
rae Unuw.pa6.mm — MUHMUMaNbHOE NMHENHOE paboyee HanpshkeHue;
kn — k0oabpuumeHT HagexHocTn (ki npuHuMaeTca pasHbiM 1,1+1,2);
ks — K0OadhuumeHT Bo3BpaTa pene (ans yctponcts MP 700-1 cepun ks=1,02).
lpumeyaHue. Npu ucnonb3oeaHuUU cmyrneHu 3awumbl C 1yCKOM 110 HanpsKeHur credy-
em y4yumbi8ame MO, YMO MpuU CHUXEHUU HanpsKeHus nycka Huxe 5 B cmyneHb 3awjumsl br10-

U
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Kupyemcsi, m.e. 8bsiusu Mecma ycmaHo8KU 3awjuma umeem «MEpmeyto» 30HYy. Omy 30Hy pe-
KoMeHOyemcs 3awjuwams mokogoUu omceykol 6e3 rnycka rno HarpsikKeHuro.

11.1.6 YcKopeHMe MakcumaribHOM 3aluThbl NPU BKITKOYEHUU BbIKIOYa-
Tens

B yctponcteax MP 700-n cepun npegycmaTpuBaeTcs YCKOPEHWe MakCuMarnbHOW 3aLunThbl
NpY BKITKOYEHUN BbIKNOYaTENS.

CornacHo Y3 3awuty uenecoobpasHo YCKOpPATb, €Cnv BblAepXKa BpPEeMEHM MaKCu-
MarnbHOW 3awmnTbl npesblwaeT 1 ¢. Kaknx-nmbo OononHUTENbHbIX pacyeToB A5 000CHOBaHUS
BO3MOXHOCTU BBOLA ycKopeHusi He Tpebyetca. Boidepxka 0,5 ¢ obecriedusaem omcmpouky
yckopsiemMol cmyrieHu om 8cex rnepexodHbixX fpoueccos. [JocmamoyHbIM 8peMeHeM UCrosb30-
g8aHuUsi OaHHoU byHKyuuU O orpedesieHUsT 8KITIYEHUS Ha KOPOMKOe 3aMblKaHUe MOXHO CYUu-
mameb 1 c.

11.2 PekoMmeHaauum no pacyeTy yCTaBOK TOKOBbIX OTCeYeK

11.2.1 Pac4eT TOKa cpabaTbiBaHUs CeNIeKTUBHOU TOKOBOW OTCE4YKU Oe3
BblAEPXXKU BPpEMEHMU

CenekTMBHOCTb TOKOBOW OTCEYKM MIHOBEHHOIO AencTBuA obecnevnsaeTcs Boibopom eé
Toka cpabaTtbiBaHUA lc.o 6onbNM, YeM MakcumarnbHoe 3HaydyeHue Toka K3 lkmakc NpU nospe-
XOEHMM B KOHLE 3alumiaemMon nuHumn anektponepegaymn (Toukn K3 n K5 Ha pucyHke 11.5) nnu
Ha cTopoHe HH 3awmwaemoro noHwkatowero TpaHcgopmaTopa:
I, >k, -1 (20)
KoagppuyueHm HadéxHocmu Kn 0519 mokoebix omcedek 6e3 8bI0epXKU 8peMeHU, ycma-
HOBIEeHHbIX Ha JIUHUSIX ariekmpornepedayu U roHWXarwux mpaHcgopmamopax, rnpu Ucrosib30-
gaHuu ycmpoucme MP 700-u cepuu, moxem rnpuHumamscs 6 ripedesiax om 1,1 0o 1,15.

K.makc

VA D
C;J)j’-f/:é’s ) f’

orceum JI1
70%

Zn1=100% Zn2=100%

PucyHok 11.5 — NMpumep rpaduyeckoro onpeneneHuns 30H
OENCTBUS OTCEYEK Ha NUHUAX AneKkTpornepeaayn.

Mpn onpegeneHMn MakcumarnbHOro 3HadeHusi Toka K3 npu noBpexaeHuu B KOHUE Iu-
HUM anekTponepedadn HanpskeHnem 35 kKB 1 Hmxke paccmaTtpuBaeTcsa TpéxdasHoe K3 npwm
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paboTe NMTaloLen SHEProcMCTEMbl B MaKCMMaribHOM peXumMe, Npu KOTOPOM 3NEKTPUYECKoe Co-
NPOTUBIIEHNE SHEPTrOCUCTEMbI ABNAETCA MUHUManbHbIM. OnpegeneHne MakcMManbHOro Toka
TpéxdasHoro K3 3a TpaHcopmMaTopoM C perynupoBaHMeEM HanpsXeHus HeobxogmMmo npous-
BOAWTb NPV TaKOM MOSOXEHUN perynatopa HanpsKeHusi, KOTOpoe COOTBETCTBYET HAUMEHbLLEMY

COMPOTUBIEHUIO TpaHCdopmaTopa.
i f Kl
J1
K2
T
k3
T
PucyHok 11.6 — XapaktepHble Toukm K3 ,u,nﬂ-pacquos TOKOBbIX OTCEYEK Ha NMOHMKAOLLMX
TpaHcopmaTopax u 6rokax nNMHUS-TpaHcopMaTop

Kpome OTCTpPOMKM TOKOBOM OTCEYKM OT MakcuMmarnbHOro 3HadeHusi Toka K3 no ycno-
Buto (10), Heobxoanmo obecneunTb €€ HecpabaTbiBaHMe Npu Gpockax Toka HaMarHMYMBaHUS
(BTH) cunoBbix TpaHchopmaTopoB. TN BPOCKM TOKa BO3HMKAKOT B MOMEHT BKITHOMEHUSA Nofg,
HanpshKeHWe HeHarpyXeHHoro TpaHcgopmatopa U MOryT B MepBble HECKONbKO NepuoaoB npe-
BblLUaTb HOMUHarbHbIA TOK TpaHcdopMaTopa B 5-7 pas. OgHako BbIGop Toka cpabaTtbiBaHus OT-
ceykun TpaHcdopmaTtopa no ycnosuto (10) kak npaBuno, obecneymBaeT N OTCTPOMKY OT BPOCKOB
TOKa HaMarHM4MBaHus.

Mpu pacyeTe TOKOBOM OTCEYKWU JIMHUM IneKkTpornepegadun, rno KOTOPOU NUTaeTcs He-
CKONbKO TpaHccopMaTopoB, HEOH6X0AMMO B COOTBETCTBUM C ycroBmnem (10) obecneunTb Hecpa-
B6aTbiBaHMe oTceykn npu K3 3a kaxabiM 13 TpaHCOpMaToOpOB Ha OTBETBNEHUAX OT NUHUK (ec-
N OHU MMEKTCHA) U AOMONMHUTENBbHO MPOBEPUTH HAAEXHOCTb HecpabaTbiBaHWst OTCEYKM Npwm
CYMMapHOM 3Ha4yeHun BpOCKOB TOKa HaMarHUYMBaHUA BCEX TPaHCHOPMATOPOB, NOAKMHOYEHHbIX
KaK K 3aluLiaemMon NMHUK, TaK 1 K NpeablayLwmnm nNMHUSM, ecriv OHUM O4HOBPEMEHHO BKITHOYaloT-
Csl NOA4 HanpshkeHue. YCnoBme OTCTPOMKM OTCEYKM OT OPOCKOB TOKA HaMarHU4MBaHWs TPaHC-
dopmMmaTopoB MMEET BUA:

IC.O 2 kH z IH()M.mp’ (11)
roe Z | oy — CYMM@ HOMUHAITbHBIX TOKOB BCEX TPAHCHOPMAaTOPOB, KOTOPbIE MOTYT OfHO-

BPEMEHHO BKIMoYaTbCSA NOA HaMNpshKeHWe No 3aLuLLaeMon NIMHNK;
kH - KO9(PPULMEHT HAOEXKHOCTN, 3HAYEHME KOTOPOro 3aBUCUT OT BPEMEHU
cpabaTbiBaHUA TOKOBOM OTCEeYKU (KH=5).

B ycmpoticmeax MP 700-0 cepuu HecpabambigaHue M2HO8eHHOU cmyrneHu npu BTH
mpaHcghopmamopos Moxem obecrneqyusamsCsi:

- nubo esedeHuem Hebosnbwoul 3adepxku (0,1 ¢), moeda kn 6 ebipaxeHuu (11) mo-
XXem rnpuHUMamaCcsi pagHbiM 3+4,

- nubo nymém ucrionib3o8aHuUsi crieyuasnibHo20 rnepeknndamerns, ¢ MOMOWbK KO-
mopo20 MOXHO obecreqyums Mpu 8KAKYEHUU FIUHUU agmomMamu4yeckoe yO08oeHUe ycmasku om-
CeyYKU o mokKy; rnpu 3mom 8 gbipaxkeHuu (11) criedyem y4umsigampe NuUWb MOSI08UHY CYyMMbI

HOMUHaIIbHbIX MOKO8 8CEX MPaHCcghopmMamopos.
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Mpn HEOBXOANMMOCTN MOXHO MCMONb3oBaTb 0ba MmeponpuaTus, T1.e. HebonbLioe 3amen-
neHve n aBToMaTuyeckoe yaBOEeHUe YCTaBKU MO TOKY.

Ha nuHmax 10 n 6 kB ¢ TpaHcopmaTtopamm Ha OTBETBMNEHUSIX, KOTOpbIE 3aLULLATCA
nnaskumun npegoxpaHntenamu (Hanpumep, Tuna MNKT-10), B ycnosuun (10) 3HayeHUe lkwmakc
AOIMKHO COOTBETCTBOBaTb TOKY TpéxdpasHoro K3 3a Hambornee 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) 1 (11). Onsa y4éTta gonyckaemoro ctaH4apToM pas3bpoca BPeMSATOKOBbIX XapaKTepucTuk
nnaeskux npegoxpaHutenen MNKT cnegyeT 3HayeHwe 3Toro Toka yMeHblwnTb Ha 20%: lpac ~
lc.o/1,2.

Ecnn Bpemsa nnaeneHunsa tan < 0,1 ¢, TO OTCEYKa C TakMM TOKOM cpabaTbiBaHUS MOXET ObiTb
MCNonb3oBaHa, HO NPW YCNOBMMK, YTO 3aluMLiaemMas JIMHUA UMeeT YCTPOMCTBO 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 3alumiiaemon nuHum (T.e. He 6onee 0,1 c), nMbo
yBENUYUTL BpeMs cpabaTbiBaHUS OTCEYKU.

YcTaBku 3aWmT OT NOBbILEHUA TOKa BBOOATCA B YCTPOMCTBO B BUAE 3HAYEHUW, paccyu-
TaHHbIX No popmynam (3) u (4).

UyBCTBUTESIBHOCTb TOKOBbIX OTCEYeK OueHMBaeTcs KOI(PPULMEHTOM YyBCTBU-
TeNbHOCTU, TpebyeMble 3HaYeHUA KOTOPbIX yKa3aHbl B [1YD, a Takke NPOTSHKEHHOCTbIO 3a-
LWMLLIAEMON 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), YyBCTBUTENBHOCTb OnpeaensieTcs no Toky Hambornee Hebna-
ronpusTHOro BuMAa MOBPEXAEHUs — Kak npaBuno, aByxdgasHoro K3 Ha BbiBogax BH TpaHc-
dopmaTopa (Toyka K2 Ha pucyHke 11.6) B MUHUMANbHOM, HO peanbHO BO3MOXHOM pexunme pa-
60Tbl 3HeprocncTemMbl. 3HadeHne KoadPuLMEHTa YyBCTBUTENBHOCTM OOMKHO ObITb okono 2,0.
Takue e TpeboBaHNA CyLLEeCTBYIOT 4SS TOKOBbIX OTCeYeK Ha Briokax NMMHUsS-TpaHcdopmaTop.

[na TOKOBbIX OTCeyek 6e3 BblOEPXKKN BPEMEHW, YCTAaHABNNBAEMbIX HA JIMHUAX NEKTPO-
nepegadn 1 BbINOMHAKLWMX PYHKLUUM SONOSTHUTENBHbBIX 3aWnT (pUcyHok 11.5), koadhduuneHT
YYBCTBUTENBHOCTM A0IMKEH ObiTb 0KoNMo 1,2 npn K3 B MecTe yCTaHOBKM OTCeYKM B Hambonee
BGrnaronpusiTHOM MO YCrOBUIO YYBCTBUTENBHOCTU PEXMME.

[Ona oueHkn 3a(pPHEeKTUBHOCTN TOKOBOW OTCEYKM, YCTAHOBMEHHOMW Ha JIMHUWU QSIEKTPO-
nepegayu, Nones3Ho onpeaennuTb 30HY ENCTBUS OTCEYKM B NPOLEHTaxX OT BCEeW ASIMHbI JIMHUM.
[MPOTSKEHHOCTb 30HbI AENCTBUSI OTCEYKM 3aBUCUT OT XapakTepa U3MEHEHUS pacHeTHbIX 3Ha4e-
HUW TOKa Npu nepemelleHnn Todkn K3 Boonb 3awmwaemMon AmHUn. 1o HECKONBbKUM 3HaYeHNAM
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 yunTbiBaTb, YTO MOrPELUHOCTb TpaHcdopmartopa Toka He
pomkHa npesblwaTte 10%, ¢ yBenMyYeHMeM norpewHoCTn TpaHCcopMaTopoB TOKa 30HaA Aewn-
CTBUSI OTCEYKN YMEHbLLAETCS.

11.2.2 OTceuyKa € BblAEPXKKOWU BpeMeHU Ha NINHUSIX 3feKTponepeaaym

Hebonblas Bbiaepkka BpeEMEHM NO3BONSET 3agepaTb cpabaTbiBaHWe OTCEYKM nocneay-
towten nuHmm (J11 Ha pucyHke 11.5) npu K3 Ha npeabigywen nuHum J12 ansa Toro, 4tobbl ycnena
cpaboTaTb MrHOBEHHasi OTCeYKa NOBPEXAEHHOM NUHWUK J12. [1na oTCceYkM ¢ HeBONbLLON BblAEPX-
KOW BPEMEHU MOXHO BblOpaTb 3HAYMTENbHO MEHbLUEEe 3HayeHue Toka cpabaTbiBaHWA MO
CpaBHEHMIO C TOKOM cpabaTbiBaHMS MIHOBEHHOW OTCEYKM NO HECKOSTbKMM NPUYMHaM.

Bblaepxka BpeMeHN 0TCEYKM paccumTbiBaeTCs crnegyowmnm obpasom:

tC3(TOB) :tC3(T0) +At, (12)
roe tesqo) - BPEMSA cpabaTbiBaHWs OTCeUKM 6e3 BblAepXKi BPEMEHY;
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At - CTyneHb CENEKTUBHOCTMW.

Tok cpabaTtbiBaHns no BbipaxkeHuto (10) BbibupaeTcs N3 ycnoBmust OTCTPOMKN OT TOKOB Npu
K3 B 6onee yganéHHbix Toukax, Hanpumep npu K3 B KOHUE 30HbI 4ENCTBMS MTHOBEHHON OTCEYKM
npegblaywen nuHum J12 (pucyHok 5), npy K3 3a TpaHcdhopmMaTopomM NPUEMHON MOACTAHLMN UK
TpaHCcOpPMaTOPOM Ha OTBETBIIEHUW 3aLLMLLAEMON NIMHUW, UMESI B BUAY, YTO TpaHcopmMaTopsbl
obopynoBaHbl ObiCTpoAeNCTBYOWMMM 3alumTamMn. MoXXHO BblIbupaTb TOK cpabaTbiBaHUS OTCEYKM
C BblEPXXKOWN BPEMEHU Ha NocreayoLen MMHUN No BbipaXeHuto (2), T.e. No YCNoBuK corfaco-
BaHNSA YyBCTBUTENbHOCTU C MTHOBEHHOW OTCEYKOM Ha npeablaywen nuHun. Npumep KapTbl ce-
NEKTUBHOCTW NpuBeaEH Ha pucyHke 11.7.

A 1> B 1> B I>
3> : I>=> I [=>
i |
I>
4 SN -
r H oA
| ! I
I I> ,
I35 I 015 ¢ ,
0c¢ 1At , ] |
— -
A Iy B In B bys

PucyHok 11.7 — PacyeTHasa cxema v KapTa CEeNEKTUBHOCTU CTYMNeHYaTbIX TOKOBbIX 3aLluUT fn-
HUK

Kak BuaHoO 13 pucyHka 11.7, UMEHHO CpeHsis CTyNeHb TPEXCTYNeH4YaTon TOKOBOW 3aLumThl
(I>>) MOXeT 3HaUUTENBHO YCKOPUTb OTKNYeHne K3 Ha nuHum.

B gononHeHue K 3TOMy HYXXHO OTMETUTb, YTO ANA OTCEeYEK C 3aMerieHnemM He Tpeby-
eTCHa BbINOMHEeHUs ycrnosus (11) OTCTPONKM OTCeYKM OT OPOCKOB TOKA HaMarHM4MBaHWUSA
TpaHCOpPMaTopoB, NOCKOSbKY 3TU TOKM BLICTPO 3aTyxatoT. Ha nuHuax ¢ TpaHcopmaTopamun Ha
OTBETBJIEHMSAX NPU BbINOMHEHUN 3aLUTbl TPAHCHOPMATOPOB C MOMOLLBIO MMaBKMX Npenoxpa-
Hutenen (Hanpumep, Tmna MNKT-10 unu MNMCH-35) n npu K3 B TpaHcdhopmaTope CENEKTUBHOCTb
MeXay NnaBKMMU NpefoXPaHUTENSMU U TOKOBOW OTCEYKOM NUTatOLLEN JIMHUN MOXHO oBecneynTb
bnarogaps 3amenneHuio JeNCTBUS OTCEYKN.

11.3 Mpumep pacyeTa yctaBoK Ans HanpasneHHon MT3 ¢ 3aBucumon
BPEeMSTOKOBOM XapaKTepPUCTUKOMN

TpebyeTcs paccuntatb yCTaBKU AN HanpaBfieHHOW 3alimTbl, YCTAHOBMEHHOW Ha Mnog-
ctaHuuun B (pucyHok 11.7), umetollen ABYXCTOpPOHHeE nuTaHue. MakcumanbHbIin paboyunin TOK
noactaHuum | =100 A. CBA3b MeXQy UCTOYHMKAMWM NUTaAHMS N NOACTAHUMEN OCYLeCTBMSA-

pab.makc

€TCs BO3A4YLUHbIMU NIMHUSIMW 3nekTponepeaay, UCNosHeHHbIMK npoBogamn mapku AC-70/11 co
cnegylowmMn napameTpamu:
-yOenbHoe akTMBHOE conpoTuBneHne nposoga r,; =0,468 Om/km;

-yOernbHoe NHOYKTUBHOE conpoTuBrieHne nposoga X, =0,378 OM/km.
PaccunTbiBaeTcs Tok cpabatbiBaHus Anga HanpasneHHon MT3:

MP700, MP730 pegakunsa 7.1 205 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by


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

k, -k 11-1,2
IC.3 = HTfGH Ipaﬁ.fwakc = W 100 = 139A
BbibupaeTtca Bpems cpabatbiBaHus 3awmTbl ansg MT3 ¢ 3aBUCMMON BPEMSITOKOBOW Xa-
PaKTEPUCTUKON:
10-k
tep = T
“BX _ 06
ICP
roe k — koahpmumneHT, xapakTepumayowmnin BUa 3aBUMCUMOM XapaKTEPUCTUKN (MPUHMMAET 3Ha4ve-
Hus ot 0 go 4000);
|, — BXOAHOW pa3HbIN TOK YCTPONCTBA;

|, — BENMYMHA TOKa YCTaBKN 3aBUCMMOWN OT TOoKa cTyneHn MT3.

roe K., — KoadhmMULMEHT CXEMbI;

NT — KO3 PULUMEHT TpaHchopMauum TpaHchopmaTopa Toka.
3a pacyeTHbIN TOK Yepes 3aWwuTy NPUHMMaeTCca MakcumanbHoe 3HadveHune Toka npu K3
B Havane npegbigywen nuHum Ab (230 A). Taknm obpasom:

I ..=230A

pacu

Bpems cpabatbiBaHus 3awmutbl AB npu K3 B Havane sawmwaemont nmHun (lkmakc=230A)
onpegensaeTcs nNo TMNoBon xapaktepuctuke pene PT-80 paBHbIM tc.3.1=0,65 C.

MpuHnmasn At=0,5 ¢, nonyyaem, 4yto ansa ycrponcresa MP4 tc:2 =0,65 + 0,5= 1,15 ¢ npu

|pa<:q =230 A.

B cooTtBeTcTBUM C (7a) paccumTbiBaeTcs k0adpuumeHT K ans xapakTepucTukn 3aLum-
Tbl BB:

230

I aAcy
tmz-(l" -06) 115.10°-(°--0,6)
k: c.32 — 1 9 =121
10 10

N CTOUTCSA BPEMSTOKOBaAs XxapakrepucTtuka yctporctea 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,qenﬂeTc;l yron MakCUManbHom YyBCTBUTEITIbHOCTW.

Ors =360-0,,

X l-x 0,378
roe =arctg—L =arct L arctg —— =39° - yron nNuHuN.
A = A Ty, Y 0,468 Y

Opy =360— @, =360—39=321°
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11.4 lNMpumepbl pacyeTta pabouymx yctaBOK CTyneHYaTbiX TOKOBbIX 3a-
WAT NIMHUM OT MexaydasHbix K3

Cnyyan 1. Ha npegpiaylien (Hwkectoswen) nuHmm J11 ycTaHoBMEHa 3alumta ¢ MHOYKUMOH-
HbiM pene PT-80 ¢ obpaTHO3aBNCMMON BPEMSATOKOBOW XapakTepucTukon (pucyHok 11.8) ¢ mnasecT-
HbIMW YCTaBKaMW, a Ha NOCneayoLLEn (BbILLECTOSLLEN) NMMHUKN 2 HAJo BbibpaTb 06paTHO3aBUCHMMYIO
xapaktepuctuky MT3. Npeanonoxmm, 4To ToK cpabaTtbiBaHMA 3alLmMTbl 2 yKe BblOpaH no ycrnosu-
am (1), (2) v (5) n paBeH, Hanpumep, 120 A (NepBUYHbIX).

2 e
[ 1>,120A
220A | N2
10 xB
PT-80
1
I>,80A
I,=20A
I J1
Ix_uam=200 A
2000‘“’ e
NS —
1800 \\ k=160, Ic.5=120 A
N
\\\
1600
t14un ___E_ T
.32 \ T
1200 PT-80 =
e E \‘h“"‘--.
-~ At 1 \""\-\_
1000 — t
~ !
fait ——— o F———p——— —— - —— -‘:-‘.—:‘:*1------ :
e
£00 } i —S——T
| In=20A | ™
400 i :
1 1
' i
200 T T
. i L

PucyHok 11.8 — lNpumep cornacoBaHust xapaktepuctuk yctponcts MP 700-1 cepun n gucko-
BOro MHAyKuUmnoHHoro pene PT-80

3a pacyeTHbIN TOK Yepes 3aWuTy 2 NpUHMMaeTCca CyMMa TOKOB: MakCuMMasrbHoe 3Ha-
YyeHue Toka npu K3 B Havane npegbigywen nuHnum 1 (200 A) nNntoc TOK Harpy3ku HenoBpeXaeH-
HbIX Npeablaywmnx nuHum (20 A). Takum obpasom:
| .. =200+20=220 A
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Bpemsa cpabatbiBaHusa 3awmtbl 1 npu K3 B Havane sawmwaeMon NUHUN (lkvaxe= 200A)
onpegensaeTcsa no TMNoBon xapakrtepuctuke pene PT-80 paBHbIM tc.5.1=0,8 ¢ (pucyHok 11.8). Mpu-
Humas At = 0,5 ¢, nonyyaem, yto anga ycrponctea MP tcs2 = 0,8 + 0,5= 1,3 ¢ npwt lpacy = 220 A.

BbibnpaeTca koadbdumuneHT k ans xapakTepucTuku 3alimTbl 2 B COOTBETCTBUM C
dopmynon (7a):

220

I acy
t,a( I" —-06) 13-10°-(5£2-0,6)
k: C.32 — 1 :160
10 10

Mo 3aBncumMocTu (7a) CTPOMM BPEMSITOKOBYIO Xapaktepuctuky MP.

Cny4am 2 otnnyaeTcs oT npeablayuiero cnydas 1 tem, 4to B pene PT-80 sawuTel 1 BBE-
AeHa B gencTtBue "oTceyka" - ANIEeKTPOMAarHUTHbIA 3f1EMEHT MrFHOBEHHOro gencrteusa (I>>) c
TOKOM cpabaTbiBaHua, B 2 pa3a 60onblwnm, YeM TOK cpabaTbiBaHNA MHOYKLUMOHHOIO afieMeHTa
(|c.o=160 A)

I>
I>>
I>>>
220A | N12
10 xB
PT-80
| 1

I,=20A J >
I

I>>
k J1
Ixnaxc=200 A

ki, 2o

4
2000
N

‘\
1800 \ - L
1500 \ 2 b ,|>

0y -
120 \|< N

1000 <~ ~—] = —~f

200 —

600 —

400

1>>

200

I>> I>>> .
D1 40 160 180 200 220 240 280 280 300
Ie.o

PucyHok 11.9 — lNpumep cornacosanus xapakrepuctuk MP 1 pene PT-80 ¢ ncnons3oBaHnem
"oTceukn"”.
XapaktepucTtuka 3awmTbl 1 nokaszaHa Ha pucyHke 11.9.
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Onpepensiem Bpemsa cpabatbiBaHms MT3 3awpmTbl 2 No YCroBuIo:
tca2 = tca1+At=0,9+0,5=1,4 c,

roe tcs1 - Bpemsa cpabatbiBaHnA 3awmtel 1 npu Toke K3, paBHOM TOKy
cpabaTtbiBaHusA otceyku B pere PT-80, T.e. 160 A (pucyHok 11.9).
KoadhdpumumeHT k onpegensetca no cpopmyne (7a):

160+ 20

I acd
tc.32 .( Ip _076) 1,4’103 ° (7_0,6)
k — c.32 — 120 =126
10 10

[ns cpaBHEHMsI NoKa3aHa xapakTepucTuka 3alumTbl 2 U3 npegblayLiero criydyas 1, kotopas
NOET HECKONbKO Bbile (LUTPUXNYHKTUPHAA kpuas 2'). CHUxXeHne BpemeHu cpabaTbiBaHust nocne-
AyoLen 3amTbl 2 4OCTUMHYTO B JaHHOM cryqae briarogapst Hanmuumnio oTtceydku ¢ teo = 0 ¢ y npeapbl-
aywen sawmtbl 1. Ho ewé bonee 3HauMTenbHOE CHKEHUE BpeMeHn cpabaTbiBaHWs 3alUmTbl 2 JO-
CTUraeTcs NOCTPOEHNEM ABYX UMK TPEXCTYNEHYATON TOKOBOW 3aLUUThI.
Beibupaem Tok cpabaTbiBaHUA AN OTCEYKM |1>> 3awmnThl 2 No ycnosuio (2) cornacoBaHus
C OTCEeYKOM 3aLmThl 1;
l.,,=x,. (., +1,)=13-(160+20) =234 A
Mpu BbIGpAHHOM TOKe cpabaTbiBaHWsl OTCeYKa 2 OKasblBAeTCH HeAOCTaTOMHO HAaAEXHO OT-
cTpoeHHon oT K3 B Hayane npegpiayLien nuHmim J11:
Ic.oZ _ 234 —
"1, 200 el
O6blMHO cumTaeTca goctatodHbIM  ky>1,2. [Moatomy cnegyet BBecTM Hebonbluoe 3a-
MearneHne OeCTBUA 3TON OTCEYKM, BbIOpaB Mo BbipaxeHuto (8):
fc.o2 = tco + At =0+(0,2+ 0,3) = (0,2 +0,3) (o]
B yctponctese MP umeeTcs ewé ogHa oTcedka [>>>, ana koTtopoun criegyeT BblOpaTb TOK
cpabaTbiBaHMs MO YCIOBUKO OTCTPOMKM OT MakcumarbHoro Toka K3 Ha J11:
lc.032 Ku *lkmae = 1,3 - 200 = 260 A
XapaKkTepuCcTUKN 3aLmT nokasaHbl Ha pucyHke 11.9.

Cnyyan 3: Ha nuTaroLem anemenTe 2 (pucyHok 11.10) yctaHoBnNeHa MakcMMarnbHas TOKOBast
3awmTa ¢ He3aBUCMMOWN XapaKTepUCTUKOM C 3adaHHbIMK ycTaskamu: 600 A (nepBuyHbIX), 1 C.

Heobxogumo BbiOpaTb obGpaTHo3aBucuMyko xapaktepuctuky MT3 yctporctBa MP Ha
npegblaywen (Hwkectosawen) nuHnm J11, kotTopas obecneunsana 66l HEOOXOAMMYKO CENEKTUB-
HOCTb C 3aLLMTON NUTaloLLEro (BbILLECTOSALLEro) anemeHTa 2.

CTyneHb cenekTUBHOCTU At Mexay xapakTepuctvkamu 3awmt 2 n 1 gomkHa obecneyn-
BaTbCs Npu Toke K3, paBHOM TOKy cpabaTbiBaHWS BbILLECTOSLEN 3aWUTbl 2 MUHYC TOK Harpy3ku
HenoBpexaeHHbIX arnemeHToB (puc. 10): Ik = 600 - 200 = 400 A.

Bpems cpabaTbiBaHusa 3awmtbl 1 npu atom Toke K3 BbibMpaeTcss No ycnoBuio cenek-
TMBHOCTMU:

t,,=t_ ,—At=1-03=07 c

c31l —
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PucyHok 11.10 — MNpumep cornacoBaHnsi 06paTHO3aBUCMMON XapakTepUCTMKK ycTponctea MP 1
He3aBUCUMOW XapakTepuctukm MT3 nocneayroLero anemMeHTa

Mpeanonoxumm, 4To ToK cpabaTbiBaHuA 3awnTbl 1 He 6onee 125 A. [Insa Hee onpeae-
nsetcs no popmyne (7a) koappumumeHT k:

Iactt
t.,, (-*=-06) o,7-103-(@—0,6)
l _ 125

C.32
10 10
Kpuasi 1 noctpoeHa Ha pucyHke 11.10.
Y4yeT BNUSIHUA Harpy3kn O4YeHb BadkeH And obecrneveHus cenektuBHon paboTbl 3awuT C
06paTHO3aBNCUMbIMU BPEMSATOKOBBIMU XapakTepUCTMKaMK, Tak Kak Bpemsi cpabaTbiBaHMS 3TUX
3aWnT 3aBUCUT OT 3HAYEHUS NPOXOAaLero Toka. Ecnv 6bl Mbl HE y4nn BRMSIHWE TOKa Harpysku

=182
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HenoBpeXxaeHHbIX NuHun (200 A B aToM npumepe), TOo Mornn 6bl OWMBGOYHO BbIOpaTh KOH-
TPONbHYK TOYKy ¢ napameTpamu 0,7 ¢ n 600 A n nocTponTb xapakrepuctuky 1' (LTpuxosas
nnHua Ha pucyHke 11.10). OgHako npu Toke K3, paBHom 600 A, korga npuxoaut B AeWCTBUE
3awmTta 2 n cpabaTbiBaeT Yepes3 1 c, yepes 3awmty 1 npoxoaut He 600 A, a (600 - 200) A,
T.€. 400 A. lMpun atom Toke Bpemsi cpabaTtbiBaHUsA 3awmThl 1 ¢ OLIMOOYHO BbIOpaHHON XapakTe-
puctmnkon 1' 6yget 6onee 1,1 ¢, n 3ammTa NONPOCTYy He ycneeT cpaboTaTb paHbLUe, YEM 3a-
wmnTa 2 (BbllecToALwas).

11.5 PekomMeHAaumMm no pacyéeTy ycTaBoOK 3aliUThbl OT 3aMblKaHUWN Ha
3eMIno

B anektpuyecknx cetax 6-35 kB, paboTalowmx ¢ M30NMpoBaHHOMW HENTPanbi, 3Ha-
YeHust TOKOB ogHOMa3HOro 3amblikaHus Ha 3emnto (O33) Hesenukn. OgHako O33 npeacTaBnsalOT
BGonbLUyt0 OnacHOCTb Ansi 060pyaoBaHUSA ANEKTPUYECKNX CeTEN N ONA Haxoaawmxca B6nmn3n
mecta O33 nogen n XmMBOTHbIX. B cBA3M ¢ atum [lpaBuna TexHU4eckom akcnnyaTtauuu
SNEKTPUYECKMX CTaAHUUK N ceTen TpebylT B O4HMUX crydasax ObICTPO aBTOMaTUYECKM OTKIHO-
yatb O33, a B gpyrux - HemMeaneHHo NpucTynaTtb K onpegeneHuo npucoemHeHus ¢ O33 un
3aTtemM OTKIo4aThb €ero.

11.5.1 Tpe6GoBaHMA K 3awuTaM OT 3aMblKaHMMA Ha 3eMJII0 B CeTAX
6-35 kB

B niobbix pexunmax pabotbl HenTpanu gonyckaetcs aencrsme 3awmt oT O33 Tonbko Ha
CurHarn, 3a UCKINYEHNEM TeX 3MEKTPOYCTaHOBOK, KOTOpbIE NUTatoT TopdopaspaboTkm, Kapbepsl,
LIaxTbl, CTPOUTENbHbIE MEXaHU3MbI U T.N. Ha Takmx obbektax O33 conpoBOXAakTCA BbICOKU-
MU HanpsKeHUsIMU NMPUKOCHOBEHUS N LLIATOBLIMU HAMNPSHKEHUSIMKU, KOTOpble MOryT ObiTb Npu-
UYMHOWM HecvacTHbIX cnyyaeB. Mo3TOMy [OMmKHA BbINOMHATLCA cenekTuBHas 3awmTta ot O33 ¢
OEeNCTBMEM Ha OTKMOYEHME MOBPEXAEHHOINO NpucoeaMHeHns 6e3 BbIAEPXKKU BPEMEHU U elle
OONONHUTENbHAA pe3epBHas 3aliMTa, OTKMA4YarLwasi BCE UCTOYHUKU nUTaHus (BBOAbl) Noa-
CcTaHumm ¢ HebonbLion 3agepxkon (okoso 0,5 c).

Mpn gencTeum 3awwmMTbl HA cUrHan nepcoHan obs3aH HemMeaneHHoO NPUCTYNUTL K onpeae-
nexnto npucoeauHenuns ¢ O33. MNMpn HaNUYMM CeneKkTUBHOM 3aLLUMTbl HA NIMHUSAX 3TO BbINOJTHAETCS
MO NOKa3aHUsM CUrHasnbHbIX 3NIEMEHTOB, @ NPU OTCYTCTBUN CENEKTUBHOW 3aluuTbl - NyTEM MNO-
o4YepenHOro KpaTtkoOBPEMEHHOIO OTKITHOYEHUST U BKIOYEHUS NIMHUA U dOUKCaUUK Npyu 3TOM Hanps-
XXEHUs1 HYNEeBOW NocrnenoBaTeNbHOCTMW.

Takum obpasom, 3awmtbl oT O33 JOMKHbI YAOBNETBOPSATL OCHOBHLIM TpeboBaHUAM, KO-
TOpble NPeabABMSTCA KO BCEM YCTPONCTBaAM pernenHon 3aLuThl:

- CENeKTUBHOCTb,

- BbicTpogencTane (0cobeHHOo Npy HeobxoanmocTu oTknoydeHns 033),

- YyBCTBUTENbHOCTb,

- HaOEXHOCTb.

Hapsigy ¢ aTMM npeabaBnsatTcst TpeboBaHMSA, XapakTepHble OS11 COBPEMEHHbIX MUKPO-
MPOLIECCOPHbIX 3aluT (CamoamarHocTvka, 3anomMmHaHne cobbiTU, OUCTAHUMOHHOE MoslydeHue
nHpopmauun n ap.).

B yctponcteax MP 700-1 cepun peanv3oBaHbl YeTbIpe CTYMNEeHU 3almTbl OT 3aMblKaHUW Ha
3eMIl0, KOTopble MOryT cpabaTtbiBaTb MO M3MEPEHHOMY UITN pacCYUTaHHOMY TOKY HyneBoOWn nocrie-
A0BaTENbHOCTN OCHOBHOW YacToTbl. Bce CTyneHn nmeroT He3aBUCMMYO BPEMSATOKOBYHKO XapakTe-
PUCTUKY, BO3MOXXHOCTb MyCKa MO HAMNPSKEHUIO U BO3MOXHOCTb BITOKMPOBKN OT BHELLIHErO OUCKPET-
HOro curHana.

TokoBas 3awWwuTa, pearvpylollas Ha AenUCTByoLWee 3HaYeHne NofnHOro Toka Hyrnesowu no-
cnepoBaTeNbHOCTU NPOMBbILLIIEHHOW YacToThl (3lo), NpuMeHsaeTca B ceTsax 6-35 kB, paboTtarowumx
B pexxume "3onupoBaHHasn HenTpane" n B pexxume "Hentpans, 3a3emneHHast Yyepes pes3nctop”.
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Bbi6op ycTaBKku 3aLLmMThbl OT 3aMbIKaHW Ha 3eMIT0 NPOM3BOAUTCS MO CrieayoLmM coobpaXkeHu-
AM:
a) no ycrnosuto HecpabaTtbiBaHWA npu BHewwHem O33:

IC.3 2 kH IC.qbuO.MaKc’ (13)

r0€ 1 yuo.ae — EMKOCTHOM TOK 3aMbIKaHUSA Ha 3EMITI0 KOHKPETHOro duaepa;

Kn — KO3 PULUMEHT HaAEeXHOCTU (NpUHMMaeTcs paBHbIM 1,5 Anga 3aWnTbl MMetoLen
BblAep>XKy BpemeHu nopsigka 0,3 cek n 6onee).

Ecnu TpebyeTca HyneBas Bblaep>kka BpEMEHN, TO kKn AomKeH ObiTb yBenuyeH o 3-4 ons
OTCTPOMKKN OT BPOCKa EMKOCTHOIO TOKa B NEPEXOJHOM peXnMe 3amblkaHus Ha 3eMnto. Mockonb-
Ky B BOMbLUMHCTBE CnyyaeB 3aliMTa AEWCTBYET Ha CUrHarn, LenecoobpasHo BBECTU BblAEPXKKY
BPEMEHWN, YTOObI HE MOHMXaTb YYBCTBUTENBbHOCTb 3aLUMUThI.

6) no ycnosuio cpabaTbiBaHUSA (HyBCTBUTENBbHOCTH):

I
Ky === (14)
C.3
KoadhdpuumeHT yyBcTBUTENBHOCTU Ky AOSMKEH BbITh Bonblie nnbo paseH 1,25 ons kabenb-
HbIX ceTen, 1,5 anga Bo3aywHblx 1 2,0 ana sawmt ot O33 asuraTenen ¢ AENCTBUEM HA OTKNOYE-
HMe.

YcTaBka BBOAMMAs B YCTPOMCTBO pacCYNTbIBAETCS:
- ANS 3BMEePEHHOro TOKa Mo HyneBoMy KaHany:

| _ IC.3.
ycr — I 1
Hy *Krrpm
rae lx, - HOMUMHanNbHbLIN TOK YeTBEPTOro U3MepUTeNbHOro TOKoBOro Bxoaa (1 nunu 5 A);
K = KOQMPUUMEHT TpaHcdhopmaunm TpaHcdopmartopa Toka Hynesou

nocnenoBaTenibHOCTN.
- ANA pac4YETHOro ToKa HyneBown NocnenoBaTesibHOCTHU:

IC.3.

lyer =
ycr
3' HOM.TT

rae |,y 71 - HOMUHANbHLIA NEPBUYHBLIN TOK da3HOro TpaHcopmaTopa Toka.

HecmoTps Ha MeHbllee BnnsiHue Bpocka eMKOCTHOro Toka Ha paboTy umdpoBbIX pene
npn BHewHnx O33, He Bceraa BO3MOXHO 0GecneynmTb CeENeKTUBHOCTb (M3bupaTtenb-
HOCTb) HeHanpaBfIEHHOM 3alnTbl B CETU C M30NMPOBaHHOM HeEWTpanbk, OCOBEHHO B CETSAX C
HecTabunbHOM MEPBMYHON CXEMOW CETU W, CnefoBaTenbHO, NEPUOOUNYECKM U3MEHSAIOLNMUCS
3Ha4YeHNsIMN COBCTBEHHbIX EMKOCTHbIX TOKOB OTAENbHbIX (hnaepoB N CYMMaPHOrO eMKOCTHOrO
TOKa, a Takke B CETU C MarnbiM KonnmyectBsoM cuaepos. Npu pe3oHaHCHOW HacTpownke gyrora-
CALLEeN KaTyLKN OaHHbIN NpUHUMN BbinonHeHus 3awmtbl oT O33 Boobwe He MOXeT 6bITb uUC-
nonb3oBaH. HeBO3MOXHO obecneuntb cenekTuBHyo (M3brpaTtenbHyo) paboTy aToro Tvna 3aium-
Tbl B CETSIX C napannenbHo paboTtatowmmm domaepamm 6(10) kKB n B ceTax ¢ ewe 6onee crnox-
HOW KOHJUrypaumen.

[nsa ceTen ¢ KOMNEHCUPOBAHHOM HENTPANbIO BbllLEYKa3aHHbIN NPUHLMN HE roanTCs, Tak
KaK BefimdmHa ToKa Ha NOBPEXOEHHOWN JIMHUN MOXET BbiTb MEHbLLE, YEM Ha HENOBPEXOEHHOWN, a
HanpaBfieHne 3TOro Toka MOXeT ObITb KakuM yrogHo. [ns Hux ncnonb3yeTtcsa ToT ¢akT, YTo pe-
aKToOp B HeWTpanuM KOMMEHCUpPYeT TONbKO OCHOBHYH) FApMOHWKY TOKa, @ BbICLUME FapMOHUKM
ocTatTca. BenvunHa Toka BbICLUMX rapMOHMK HE MOCTOSAAHHA, a 3aBUCUT OT CXEMbl CEeTU, TOKa
Harpysku, YPOBHSI HaMpPshKEHUsT Ha LWMHaX, NO3TOMY BeNMyMHa TOKa B 3almTe Konebnercs u, B
obLem cnyyae, oueHKa YyBCTBUTESNIbHOCTM 3aLUMTbl N0 abCONTHOMY 3aMepy TOKa HEBO3MOX-
Ha. YacTo eQUHCTBEHHBIM METOAOM HAaCTPOMKM TakoMW 3aLlMTbl SBNSAETCA OMNbIT 3aMblKaHWUS Ha
3eMIIto, NPy KOTOPOM ONpeaenstoTCs BENMNYMHbBI TOKOB BbICLUMX FAPMOHMK Ha MOBPEXOEHHOM U
HenoBpexaeHHbIX hmnaepax. Hambonbwmnin acpdekT npu NpMMEHeHUM MeToA4a BbICLUMX rapMo-
HWK, 4aeT NPMHUMN CPaBHEHNSA BENMYMHbI TOKa Ha dungepax. Ero MoxHo opraHmsoBaTb Ha noa-
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CTaHUMOHHOM YpOBHe ynpasneHus. B niobom cnydae BenuumHa Toka BbICLUMX FAPMOHUK Ha Mo-
BpexaeHHoMm dugepe 6onblue, 4em Ha HENOBPEXAEHHOM.
BenuunHa yctaeku 3awmnTbl OT NOBbILEHUSA TOKa BbICLLUENA FAPMOHUKM MOXET ObITb pac-
cuMTaHa crneayloLmm obpasom:
I
chm. = kH % ! (15)
HOM
roe kv — koadppmumeHT HagéxHoctn (kn=3-3,5);
Irmsm — TOK BbICLUEN T[ApPMOHUKWA, W3MEPEHHbIM B MeCTe YCTaHOBKM 3aliuTbl, B
HOpMaribHOM peXxume.

11.5.2 Pac4yéT yctaBOK HanpaBneHHOM 3alMUTbl OT 3aMblKaHUNA Ha 3eM-
nro B cetax 6-35 kB

11.5.2.1 Bblbop yrna makcumasnibHOM YyBCTBUTESIbHOCTHU

[nsa 3awmTt HyneBow nocrefoBaTeNbHOCTU, pearnpyoLwnx Kak Ha akTUBHYIO, Tak U Ha eM-
KOCTHYIO COCTaBNAOLWMNE TOKOB 3aMblkaHWUS Ha 3eMJI0, Yrofyl MakCMMarsibHOW YyBCTBUTENBHOCTU
Pmy = 45° (pycyHok 11.11).

[na 3awuTt HyneBon nocnefoBaTeslbHOCTU, pearnpyowmx Ha akTUBHYK COCTaBMSAOLLYHO
TOKOB 3aMbIKaHUS Ha 3eMJ1H0, Yron MakCuMarnbHOW YyBCTBUTENBbHOCTU Puy = 0°.
&roq

Ly

K LWHAGM

—T 30HQa
- HeUMYBCTBUTE/IbHOCTMU
0 s
-U0 (-Und

PucyHok 11.11 — 3oHa cpabaTbiBaHUSI HANpaBreHHOMN 3aLUMThbl OT 3aMblKaHWUiA Ha 3eMII.

11.5.2.2 Bblbop ycTaBKM NO TOKY cpabaTbiBaHUSA

MuHUManbHbIM TOK cpabaTbiBaHWs HanpaBfeHHbIX TOKOBbIX 3awuT He TpebyeTtcs OT-
CTpamBaTb OT €MKOCTHOro TOKa 3aluLiaemMoro npucoeanHeHus npu BHELWHEeM 3aMblkaHun Ha
3emnto. Ero Hago oTcTtpanBaTb OT CyMMapHOro MakcuMaribHOro Toka HebanaHca |, KOTOpbIv

MOXET npoTeKkaTb N0 paccMaTpuBaeMoMy YCTPOUCTBY 3awmTbl Npy BHewHeM O33 1 BEKTOP KO-
TOpPOro MOXeT pacnonaratbCcs B Npeaenax 30Hbl cpabaTbiBaHMS 3aLUTbI:

Icgmin = ku ' IH6 ) (16)
rae ke — KoabMUMEHT 3anaca, 3HayYeHue KOTOPOro MOXHO TMPUHATb  paBHbIM
1,1-1,15.

OTCcTpOnTbCA OT AKCTpPEeManbHbIX HeGanaHCoOB, BO3HMKAKOLWNX, HANpUMep, Npu SBNEHNAX
deppopesoHaHca, Kak NpaBuo, He yaaeTcs, HO OT «pPsAA0BbIX» HebanaHCOB OTCTPOUTLCA HEOO-
xoanmo. CnoXHOCTb B TOM, YTO B MpoLEecce NPOEKTUPOBaHUA 3almTbl OObIMHO HET JOCTaTou-
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HOM WHdOPMaUUN ANs BbIYMUCIIEHUSI HEKOTOPbIX COCTaBMSIOWMX CyMMapHoro HebanaHca wu
onpenensitb Tok HebanaHca valle NpMxoamuTCsl yxe B NpoLecce 3Kcnnyatauun, koraa Heobxo-
Avmasi MHopmMaums OoCTynHa.

B npouecce NnpoekTupoBaHns 3alUmTbl MOXHO UCXOOUTb U3 0BpaTHOro: obecneyvyeHns He-
06Xx0QMMOI YyBCTBUTENBHOCTH:

!
Ic;»min = Iw ’ (17)
q
rae ky — HopmMupyembl K0adPULMEHT YyBCTBUTENBHOCTU (ky = 1,5-2);
|/, — CyMMapHbIi MUHMMAaIbHbIN €MKOCTHBIA TOK CETU 33 BbIYETOM
€MKOCTHOrO TOKa 3aL4MLaemMoro NpucoeanHeHns B pearnbHOM
«MUHUManbHOM» PEXMME CETHU.
B npouecce akcnnyaTtauum npugetcs yéeantecs B TOM, 4TO BbiGpaHHOe no ycnosuto (17)
3HayeHue | . COOTBETCTBYET Takke ycrioBuio (16), T.e. 3awwmnta He cpaboTaeT usnuiuHe npu

BHELLHMX 3aMbIKaHUAX Ha 3eMr0 OT pearnbHO CYLLECTBYIOLLUX B ceTU HebanaHcoB.

[Mpn pacyeTe ycTaBOK 3almTbl BO3AYLIHOM NUHUK, Kpome cobrogeHus ycrosun (16),
(17), HeobGXxoaMMO paccumTaTb MakCMManbHOE NepexogHoe conpoTmeneHne Rnep, NpyM KOTOPOM
3awmTa byget cnocobHa OTKMOYMTL 3aMblkaHMe Ha 3eMIT0 U MPOBEPUTb, COOTBETCTBYIOT I
OHWM ycnoBuAM 3kcnnyataumu. XKenatenbHo, 4Tobbl 3awmTa Bbina cnocobHa «4yBCTBOBATbLY
3aMblKaHWe Ha 3eMIio Yepes nepexoaHoe conpoTusneHune nopsaka 3—5 KOm.

11.5.2.3 Bblbop ycTaBKM NO HanpskeHUto cpabaTbiBaHUA 3alUTbI

OnbIT NokasbIBaeT, YTO HeBanaHC NO HaMpPsPKEHUIO HyneBoWn nocnenoBaTeNbHOCTU Ypes-
Bbl4aMHO peako (npu oTCcyTCTBUM dheppopesoHaHca) npeBbiwaeT 3HadveHue 2,5 B. B cBssu ¢
3TUM MOXHO NpUHATE Ucsmin = (5...7,5) B. lNpn aToM cnegyet umeTtb B BUAY, YTO ycTponctso MP
OyaneTt yyBCTBUTENbHEE CTAHOAPTHLIX YCTPOMCTB curHanmsaumm no 3Uo, MeoLWwmx ycTaBKy no-
psgka 20 B. T.e., Hanpumep, npu cpabaTtbiBaHum yctponctesa MP Ha curHan, yCTponcTBO curHa-
nmnsauum MoXeT 1 He cpaboTaThb.
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11.6 PekomMeHAaumMm no pacy€eTy yCcTaBOK 3aliuUTbl OT MNOBbILWEHUS1 TOKa
oGpaTHOM nocreaoBaTeNIbHOCTH

Yctponctea MP 700-n cepun uMeroT Be CTyNneHW C He3aBUCUMbIMU BblOep)KKaMn Bpe-
mMeHn. Kaxxgas cTyneHb MMeeT BO3MOXHOCTb GNOKMPOBKM OT BHELLHEro AUCKPETHOro curHana
(NMycka OoT MHBEPCHOrO curHana), nycka no HanpsbkeHuto obpaTHOM NocrneaoBaTesibHOCTU.

[MOBbILWEHHbIE YPOBHN HECMMMETPUN NUTAIOLErO HANPSHKEHMUST OnacHbl AN ABuraTenen
yBeNM4YeHneM ypoBHs BMOpauum 1 Harpesa. 3aBOA4-U3rotToBuTenb Asuratenst obblMHO yCTaHaB-
nMBaeT JonycTMMble 3HA4YeHMs1 TOKOB obpaTHOM nocrnegoBaTenbHOCTU. B aToM cnyyae pacyéT-
Hble BblpaXKeHUsi ANs yCTaBOK 3awuTbl 0BpaTHOW nocnenoBaTerlbHOCTU CTPOATCA Ha OCHOBE
NacnopTHbIX AaHHbIX ABUraTens.

Mpumep. PaccuntaTb yCTaBkM 3alumMTbl OT MOBbLILWEHNA TOKa oOpaTHOM nocrnegoBaTerb-
HOCTM Aons gsuratend ¢ lHom=545 A, ¢ AnuTenbHO AONYCTUMbIM TOKOM OBpaTHOW nocregoBa-
TenbHocTu Ignponz = 0,11:lHom 1 Tokom obpaTHOM NocnegoBaTENbHOCTU, AONYCTUMbBIM Ha Bpe-
Ms 1 ¢ Isp.gonz =0,55- Ihom. TpaHcdopmaTtop Toka ¢ krr =600/5.

BenununHa yctaBkn, 4ENCTBYOLLEN HA CUrHan:

| :IHH.HOHZ.LZO,11'545. 5 _o1.

yem> s Kor 5 600
BenununHa yctaBku 3awmThl C BbIAEPXKKON BPEMEHUN, AENCTBYIOLLIEN HA OTKITOYEHUE:!

~ spome 1 0,55-545.i_05
e K 5 600
H.MT3 T

Ecnu cTyneHb OT NoBbILWEHNS TOKa 0GpaTHOM MocnegoBaTenbHOCTM UCMONb3yeTcs Ans
ObICTPOAENCTBYIOLLETO OTKIMIOYEHUSA NPU CUNBHOW HECMMMETPUN, TO ee ycTaBka cpabaTbiBaHUSA
AoImkHa b6bITb ycTaHoBreHa paBHon 60% OT BeNUYMHBI HOMUHANBLHOIO ha3HOro Toka. ATO No3-
BoNuT obecneunTb cpabaTbiBaHWE CTYNEHW Npu NosHOM obpbiBe ogHon dasbl. C apyrom cTopo-
Hbl, 06pbIB dha3bl MOr Bbl ObITb BOCMPUHAT Kak MexaydasHoe K3, noaToMy BennymMHa BblOEePXKKU
BPEMEHN 3TOWN CTyNeHn AOMKHa OblTb cornacoBaHa € 3aluTamMu OT KOPOTKUX 3aMblkaHUN. 3Ha-
YyeHne Toka obpaTHOM NocrneaoBaTeNIbHOCTU OTHOCUTENBHO (bas3HOro Toka npu obpbiBe OL4HOM

¢rasbl paBHO:

I2 = % IH(ZZ]J = 0’58IHl18p ’

rae lharp — HOMUHAITbHBIN TOK HArpy3Kku.

Ecnn 3awmiaemMbiM 00bEKTOM SBMSETCA NMHUA, TO TOKOBadA 3awmrta obpaTHOM nocne-
[0BaTEeNbHOCTN MOXET CNYXWUTb AN ornpederieHnss HECUMMETPUYHbBIX MOBPEXAEHUN C ManbiMu
BENUYMHAMUN, HUXKE YCTaBOK cpabaTbiBaHUS HanpaBfieHHOW U HeHanpaBfeHHOW CTyneHen Mak-
CUMarnbHbIX TOKOBbIX 3aLLNT.

BennunHa Toka obpaTHOM nocnegoBaTenbHOCTN Npu AByxdasHoM K3:

1
l, 7 . =058l
rae lk — NonHbIN ToK AByxdasHoro K3.

Ansa Toro, 4tobbl NPegoTBpaTUTL NOXHOE cpabaTbiBaHME MpU NOBPEXAEHUSAX B OPYrux
30Hax 3awWuThbl, YCTaBKa BblAEPXKU BPEMEHN OMMKHA OblTb cornacoBaHa C napameTpamu gpy-
MX 3aLlMTHbIX perie OT KOPOTKMUX 3aMblKaHUW, YCTAHOBIIEHHbIX B CETMU.

PacueT yrna makcumanbHOW 4yBCTBUTEITbHOCTU Pmy, AN HaAMNpaBfieHHbIX CTyneHewn 3a-
LWMThbI OT NOBbILLEHNS TOKa 06paTHOM NocnefoBaTenbHOCTM OCYLLECTBNSETCA No hopmyne

Ovy = 180° - @5 = 180° - arctg(Xn/R)
roe Xn — yaenbHoe MHAYKTUBHOE conpoTuBnenune nuHumn, OM/Kw;
Rn — yaensHoe MHAYKTUBHOE conpoTusneHne NuHumn, OM/km
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11.7 PekomeHAaumMmn no pacyéeTy ycTaBoK 3aliuThbl OT 0O6pbiBa npoBoAa

UTo6bl 06HapyxMTb 06pbIB NPOBOAA, MOXHO MPUMEHUTH TOKOBYIO 3alimMTy obpaTHOM no-
cneposatenbHocTU. OgHako, Ha cnabo Harpy>XeHHOW NMHMK, TOK 0BpaTHOM NocreaoBaTeNbHO-
CTV npu obpbiBe NpoBoaa, MoXeT BObiTb 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 obpaTHOM nocnepoBaTenb-
HOCTU U npAMon nocnegosatensHocTy (l2/11). MNpwn obpbiBe NpoBoga 3TO COOTHOLLEHUE MEHSAET-
CSs1 B 3HAUMTENbHON Mepe, YTO NO3BoNSEeT 06ecnevnTb XOPOoLLYH YyBCTBUTENBHOCTb.

CooTHOLlEHNE TOKOB OBpaTHOM M NPSAMOKM MOCNeAoBaTeNbHOCTM NMpu o0pbiBE NpoBoAa
onpenensieTcsi No BblpaXXeHMHO:

I Z,

-2 ___ =0
I, Z,+7Z,
roe ZOVI 22 conpotueneHuns HyﬂeBOIZ 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
nocnepoBaTensHocTM. OHa MOXeT ObITb onpeaeneHa pacYEToM CeTU UNN U3MEPEHUSIMU B CTa-
AUV Hanagku. MamepeHus 1 pacyéTbl, BaXXHO MPOU3BOAUTL C YYETOM PEXMMOB MaKCUMarbHON
Harpysku 1 pexxuma HanbonbLuen HECUMMETPUN Harpy3Ku:

L2/ 1=K, 12,0,/ 11,0, (18)
roe ke — k03dbnumeHT 3anaca, 3Ha4eHne KOTOPOro MOXHO NPUHATbL paBHbiM 1,15-1,2;
l2, [l — Haubonbllee COOTHOLIEHME TOKOB 0BpaTHON U NPAMON NocrefoBaTeNlbHOCTH

HOpM HOPM

B pexnmax MaKcuMMarnbHOWM Harpy3ku u HanbonbLien HECUMMETPUN HArpy3Ku.

[ns o6ecneyeHns cornacoBaHms ¢ ApYrMmMmn 3amnTHbIMU YCTPOUCTBaAMU U YCTPOUCTBaMU
aBTOMaTKKN HEOBXOAMMO OTCTPOUTLCS OT UX BbIAEPKEK BPEMEHMW:
t,1 =t T AL,
roe t,,, — Bpemsi cpabaTtbiBaHWs CTYMEHUN 3alUUTbl UM aBTOMATUKN C HanbonbLUEN BbIAEPXKKON
BPEMEHM.

B GonblMHCTBE criy4yaeB 4OCTAaTOMHOW YCTaBKOWM AN 3almThl OT 06pbiBa NnpoBoda sBNs-
eTcq oTHoweHue I2/11, paBHoe (10-15) %, 1 3agepxka Ha cpabaTbiBaHWe, paBHas 60 c.
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11.8 PekomeHgauuu no opraHM3auum aBTOMATU4YECKOro MNOBTOPHOro
BKJTHOMEeHUSA

B yctponcteax MP 700-n cepun npeaycMoTpeHa BO3MOXHOCTb OCYLLECTBMEHUSA YeTbl-
PEXKPATHOrO aBTOMAaTMYECKOro MOBTOPHOro BKrtodeHus (AlB) BbiknovaTensa 3awumuiaemoro
npucoeguHeHus.

AlB umeeT ycTaBku No ONUTESNTbHOCTU NEpPBOro, BTOPOro, TPeTbero U YeTBEPTOro LuMKna
AlB, no gnutensHocTh 6nokupoBku AlNB 1 no BpemeHun rotosHocTn AlB.

Mocne cpabaTbiBaHma MT3 npoucxoaut nyck AlB. MNpu aToM 3anyckaeTca Tanmep nep-
BoOro uukna (T1), KOTOpbIA OTCYMTAB YCTAHOBNEHHOE BPEMS, AENCTBYET Ha BKITHOYEHUE BbIKIO-
yaTens npucoeanHeHus. OQHOBPEMEHHO C NoJaden KOMaHObl Ha BKIOYEHWEe 3anyckaeTcs Tan-
mep TroTos, KOTOPbIN BNOKMPYeT TaMep NepBOoro LMKIa U NoAroTaBnuBaeT Lenb nycka BTOPOro
uukna AlB. Ecnn B TeyeHne BpeMeHn Trotos HE NMPOU3OLUIIO OTKITHOYEHUS BbIKNOYaTens, To
AlB cunTaetca ycnelwwHbim 1 nponssoanTca Bo3spaT AlNB B cOCTOAHME rOTOBHOCTY.

Ecnn nepBoe BkrtoyeHue BbINO Ha KOPOTKOE 3aMblkaHue, cHoBa cpabaTbiBaeT MT3 un
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 3anyckaeTcs Tavmep, KOTopbli BrokvpyeT Ha BpeMsi Trotos
TarMepbl NEPBOro 1 BTOPOro LNKIOB.

Ecnn n BTOpoe BKkNtoYeHne Obifo Ha KOPOTKOe 3amblkaHue, cpabaTtbiBaeT MT3 u npous-
BOOUT OTKNIoYeHne. PaboTta no tpeTbemy 1 4YeTBEpTOMY KpaTy AlB npoucxoanT aHanornyHo
BTOPOMY.

Ecnun yeTBEpThIN KpaT Obln HeycneLwwHbIM, nycka AlB 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 BKNHOYEHMM CUIOBOIO BbIKNOYaTENs 3anyckaeTcsa Tanvep,
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, >t +t,,, =T ypos, (29)

rae tr.n — Bpemsi FOTOBHOCTM NpvBOAA, KOTOPOE B 3aBMCMMOCTU OT Tuna nNpuBoaa

HaxoauTtca B npegenax ot 0,1 go 0,2 ¢

TypoB — BpeMsi OTKITKOYEHMS BbIKMo4aTens, napameTp yctporictea MP (cMm. nogpasgen
11. 12).

OTC4YET BpeMeHn KpaTa 3anyckaeTcsi M0 UCTEYEHNIO BpeMeHn TOTK nocne Bbigaym KOMaHapl
Ha OTKIMOYEHME BbIKIHYaTensl.

0) T, >t ,—t,,+t,, —Torka, (20)

rae trs — BpeMsi rOTOBHOCTU BbIKMKOYATENS, KOTOPOE B 3aBMCMMOCTM OT Tuna
BbIKNto4aTensi oobl4MHO HaxoauTcs B npegenax ot 0,2 oo 2 ¢, Ho Ans
HEKOTOpPbIX TUNOB MOXET ObITb GOMbLLE;
tB.8 — BPEMSI BKIMHOYEHMS BbIKIHOYaTENS.
B) T, >t +t,,,, —Torxx, (21)

roe tp — Bpems gemoHmsaumm cpepl B mecte K3 Ha BJ1, 3HayeHue KoToporo
3aBUCUT OT METEOPOSIOMMYECKNX YCIIOBUIN, 3HAYEHNS U ANUTESNBHOCTU
npoTekaHnst Toka K3, ot pabo4yero HanpskeHus.
OpreHTMPOBOYHOE CcpedHee 3HadeHne tn ansa ceten HanpshkeHnem o 35 kB BKNOYMTENBHO
pasHo 0,1 c.
Bpems 3anaca tsan y4MTbIBAET HEMNOCTOAHCTBO BPEMEHWN rOTOBHOCTU NPUBOLA M MOrPELLHOCTb
Tanmepa 3awmTbl, tzan=(0,3+0,5) c.
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HaHHble ansa pacdeta no ycnosusam (19) n (20) HaxoaaTca B TEXHUYECKMX NacrnopTax npuBo-
00B 1 Bblkntoyatenen. OgHako, Kak NpaBumo, 3T AaHHble He BOCTpPebOoBaHbl, MOCKOMbKY NS OAn-
HOYHbIX BO3AYLUHbIX NMHUIA 6-35 KB ¢ OOHOCTOPOHHMM NUTAHWMEM Ha MpakTuUKe Bpemsi cpabaTbl-
BaHuA T1 npuHMMaeTcs B npeaenax (3+5) ¢, 4To 3HaunTenbHO 6onbLue, YeM MOXET MOMYYUTLCS NO
ycnosusam (19) — (21). Mpu Takon Bbiaepxke BpeMeHn 4o MoMeHTa AlB nuHumn Hanbonee BEPOSTHO
CaMOyCTpaHeHne NpUYKnH, Bbi3BaBLUMX HeycTonumBoe K3 (nmageHve gepeBbeB, HABPOChI BETOK U
ApYyrvx npeameToBs, NpubnmxeHne K NpoBoAam nepeaBuXHbIX MEXaHU3MOB), a Takke ycrnesaeT npo-
N30T OenoHudaums cpedbl B Mmecte K3, Y3 ponyckaeT yBenuyeHve BbIOEPKKA BpeMeHu
yctpouncts AlB o4HOKpaTHOro AEUCTBUA UMEHHO C LEeSbl MNOBbIWEHUs 3MEKTUBHOCTU Oen-
CTBUSA 3TUX YCTPOWUCTB.

Ecnn ana notpebutenen gnuTenbHbIN NepepbiB ANEKTPOCHAOXEHNS SBRSieTCa Heaony-
CTMMbIM, TO BpeMs tans CrieyeT BblbpaTb no ycrnosuam (19) — (21).

Bpewmsi cpabatbiBaHuUst 8mopozo, mpemebe20 U 4emeépmozo yukria AlB:

T>(10+15)c (22)

OT0 0b6bACHAETCA HEOOXOOUMOCTLIO NMOArOTOBKM BbIKMOYATENSA K BO3MOXHOMY TpeTbeMy
oTKNto4YeHno K3 npu ycTonumBom nospexgeHnn nuHun. Hapsay ¢ aTum ysenmdeHune T nosbila-
€T BepOATHOCTb ycrelHoro aenctemst AlNB Bo BTopoM uukne. [ng BbiknoyaTenen ¢ Npy>XMHHbIMU
npuBogamMn T He OOSMKHO ObITb MeHbLUE BpeMeHM BO3BpaTa NpvBoga B COCTOSIHME FOTOBHOCTU K
AllB, T. €. BpEMEHM HaTSXKEHUS NPYXUH, pekoMeHayemMoe 3HayeHne T He meHee 15+20 c.

Bpemsa rotoBHOCTU onpeaenseTcsi BblpaXXeHUeM:

Troros = +t3au4 +t +1

(23)
rae tskn — HanbosnbLLee BpeMs BKIOYEHUS BbIKIOYaTeNs;
tsaw, — HAMOOMbLLIASA BblOEPXKKA BPEMEHWN CTYMNEHN 3amThl (B T.Y. U BHELUHEN),
KOoTopasi MoXeT npoussecTty nyck AlB;
torkn — BPEMS OTKINIOYEHUS BbIKNOYATENS.

Bpems 6nokuposkn AlNB Tenok 06b14HO NpuHMMaeTcs pasHbiM (10+15) c.

11.9 PekomMeHpauum no opraHM3aumMm aBTOMaTU4eCKOro BKIKOYeHUs pe-
3epBa (ABP)

B yctponcteax MP 700-1 cepun npegycMoTpeHa BO3MOXHOCTb OCYLLECTBIEHUS aBTOMa-
TMYECKOro BKoYeHNs pesepea. 3anyck ABP MoXeT Nnpon3BoguTbCs Mo creayrowmm dakropam:

a) OTKNIYEHWe BbIKNYaTens No KoMaHge OT KM4a, OT KHOMOK, BHELWHee OTKITYeHue,
ot COTY;

6) camonpon3BONbHOE OTKITHOYEHUE;

B) OTKMOYEHUE OT 3alUmThl C pa3pelléHHbiM ABP;

r) no BHewHeMmy curHany «CTAPT ABP» (curHany ncyesHoBeHUsi HanpsixeHust Ha pabo-
4YeM UCTOYHUKE).

Heobxoanmbimn ycnosuamu 3anycka ABP senstoTca:

- OTCYTCTBUE BHYTPEHHErO M BHELUHEro curHana 6nokMpoBKu;

- Hanunuyme curHana «CPABATBIBAHUE ABP» — curHana Hanuumsa HanpshKeHus Ha pe-
3€pPBHOM WCTOYHUKE MUTAHUSA U OTKIKOYEHHOE COCTOSIHME pe3epBHOro BbikMNtoyaTens. [daHHble
cUrHasnbl MOryT ObITb COBpaHbI Kak BHELLHAS Lenoyka UM Ha BXOOHbIX FIOMTMYECKUX CUrHanax.

Takke B nornke ABP ncnonb3ylotca cnegyowme BHELWHNE CUrHarnbl:

- «BINTOKMPOBKAY;

- «CBPOC» (cbpoc 6rnokmpoBkM unu npu otcyTcTBumn 6nokmposku copoc ABP B Havanb-
HOE COCTOSIHUMN).

MepBbIN BapuaHT pabotbl ABP.
Mpn nosiBneHnn ogHOro 13 nepsbiX TPEX (PAKTOPOB NyCKa MPOUCXOOUT NpoBepKa OTKIHO-
YEHHOr0  COCTOSIHMA  BbIKNOYaTensd,  OTCYTCTBMA  OMOKMPOBKM,  HanmuMyusa  curHana
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«CPABATbIBAHVE ABP». TIlpn BbINOSIHEHMM 3TUX YCNoBUK opMUpyeTcs KomMaHaa
«BKJTKOUUTb ABP» (BkNntounTb peseps).

Ecnu otcytctByeT curHan «CPABATBIBAHUE ABP», To ycTponcTBo byaet oxugaTb ero
nosiBNieHne u nNpu ero nosiBneHnn 6yaet sbigaHa komanaa «BKIMIOYNTE ABP».

Btopou BapmaHT pabotbl ABP.

Mpn nosiBneHumn curHana « CTAPT ABP» 1 BKIMHOYEHHOM COCTOSIHMM BbIKIoYaTens Yepes
Bpemsa Tasp OyaeT BblgaHa komaHga «OTKIMKOUNTB BbIKITFOYATESIb». NMpu nosBneHun curHa-
na «BbIKNMOYATENL OTKMKOYEH» npoussBoauTcs  npoBepka  Hanuums  curHana
«CPABATbIBAHVE ABP» 1 otcytcTBust 6GnoKnpoBku. NMpu BbINOSHEHUN 3TUX YCOBUA hopmun-
pyeTca komaHaa «BKIMKOYUTb ABP». Ecnn otcytctByeT curHan « CPABATBIBAHUE ABP», 10
yCTpoucTBO OyaeT oxmaaTb ero nosiBNeHne v npu ero nosierneHun 6yaeTt BbldaHa KoOMaHaa
«BKJTKOUUNTb ABP» (BkntounTb peseps).

MpusHakom ycnewHoro cpabatbiBaHus ABP saBnsetca ucyesHoBeHMe curHana
«CPABATbIBAHVE ABP» yepes Bpemsi Tumn nocne Bblgadn KOMaHAbl Ha BKIOYEHME pe3epBaa.

Ycnosusimu Bo3BpaTa SBMSKOTCA:

- nosieneHne curHana «BO3BPAT» (curHana nosiBNeHns HanpshkeHus Ha pabodem uc-
TOYHMKE U BKITHOYEHHOIO COCTOSIHUS BbIKNOYaTens pesepsa);

- OTKMIOYEHHOE MOSOXEHNE BbIKNIOYaTENS;

- OTCYTCTBUWE BHELUHEro U BHYTPEHHEro curHana 6r1o0kMpoBKy;

- ycnewHoe cpabartbiBaHme ABP.

Mpn nosiBNeHUn aTUX ycnoBun 4depe3d Bpems Tes Bblgaétca komanga «BKIMHOYATb
BbIKIMKOYATEJIb». Ecnu BbiknovaTenb BKIYMICA, TO Yyepe3 BpeMda Tor Bbl4aETCA KOMaHOa
«OTKITIOUNTb ABP» (oTkntounTb peseps). MNpu nponagaHuun curHana «BO3BPAT ABP» Bo3-
BpaT cuuTtaetca ycnewHbiM. Ecnn curHan «BO3BPAT» He nponan, TO BblaaéTcs komMaHga
«OTKITIOYNTb BbIKITKOYATESIb» n ABP 6nokupyeTcs.

®yHKUMoHanbHble cxembl ABP npuBegeHbl Ha pucyHkax 6.20 — 6.28. NpencrasneHHble
6roku peanusoBaHbl NPOrPamMMHO.

Mepepn ncnonb3oBaHnem ABP pekomeHayeTca n3ydnTb normdeckme cxembl pabotsl ABP
(cMm. pucyHkm 6.20 — 6.28).

BaxkHo! BHewHul cuzsHan 6510Kkupo8ku unu HeycrnewHass paboma egoda usu eosgpama
ABP npusodsim k ¢bukcayuu 6riokuposku cxembl ABP. lNpu amom 6 «)KypHane cucmembi»
opmupyemcs 3arnuck o rnpuvuHe u cpabamsieaem cueHan «brokuposka ABPy». Cépoc 6510Ku-
posku ABP u 8038pam cxemMbl 8 HOpMaribHbIU PEXUM rpoucxooum rymem rnodadqyu KomaHObl Ha
yrnpaessneHue 8biK/oYamesnieM unu no eHewHemy cuzHany «Cépoc briokuposku». Jloauyeckue
cxembl 6r1okuposku / cbpoca 6riokuposku ABP npedcmasrneHbl Ha pucyHkax 6.25 — 6.27.

[ns onepatmBHoro soiBoga/sBoga ABP MOXHO NpUMEHsTb OAWH U3 CreayroLwmx crnoco-
6oB:

1. [lnsa BbiBOAA M3 paboTbl MCNONb30BaTh AUCKPETHBLIN BXOA, 3aBEeAEHHLINA HA NOrMYECKUN
Bxopg norvkn ABP «BnokupoBkay, npu atom yctaska ABP «Cbpoc» gomkHa ObiTb 3agaHa Kak
«PaspeweHo».

PekomeHayeTcs BbINOMHATL BBOA B paboTy ABP npu OTKMOYEHHOM MOSIOXKEHUU BbIKIO-
yaTens nNocpeacTBOM MepekntodeHns knda «Besoa/BbiBog ABP» B nonoxeHue «BBegeHo».
Mocne BknoYveHns BoiktoyaTens 6nokuposka ABP 6yaeTt cOpolueHa.

Ecnu nepekntoyeHune kntova «Beoa/sbiBog ABP» B nonoxeHue «BeegeHo» ObINo BbINOS-
HEHO MpPW BKITHOYEHHOM MONOXEHUN BbIKITOMATENSA, TO COPOC BNOKMPOBKM OOMKEH ObITb BbLINOJI-
HEeH NocpeacTBOM Nogayun AONONHUTENBHOW KOMaHAbl Ha BKITIOYEHWE BbIKMOYaTeNs.
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2. [ins BbiBOAa n3 pabotbl ABP ncnonb3oBaTb ANCKPETHbLIN BXOA, KOTOPbLIA 3aBeAéH Ha
nornyeckun sxop norukm ABP «BnokupoBkay. [1na BBoga B paboty ABP no nonoxeHuto knroya
«BBegeHo» HeobxoanMO curHan c Krntova 3aBeCcTu Yepes «MMMYNbCHbIA Tanmep no cnagy 2-ro
Tvna» ¢ yctaskomn no BpemeHn 100 mc Ha Bbixoa CCJ1, KOTOpbIM B CBOKO oYepenb OOMMKEH ObITb
3aBefieH Ha Bxog «COpoc 651IOKMPOBKU» B COOTBETCTBUM C pUCyHKOM 11.12. Takum obpasom,
npwv nonoxeHun kniova «BbiBeaeHo» ABP GyaeT 6nokupoBaH, a npy NepeksiioyeHumn Knoda B
nonoxeHue «BeegeHo» 6nokuposka ABP 6yaeTt cHMmaTbCs.

__________________________ -
. _ | |
: JuCKpeTHBII BXOX Bxoxn |
| omoxuposku ABP «6H0AK§IIJ°OBK3 :
Koy ABP | » |
BaeieHo Bblaalqeno + |
———
I I ¢ JiL =140 \ JiL -0 Bxomx «copoc :
I— i Brox t=100 mc OJIOKMPOBKI |
| |
| - — |
| MITYJILCHBIN TaiimMep |

110 crialy 2-ro THNa

PucyHok 11.12 — Cxema ans onepatueHoro Beoga/sbieoga ABP 13 paboTbl

Myck ABP MoXeT ocyLLecTBNATbCA OT COOCTBEHHbIX U3MEPUTENbHbLIX OPraHoB Hamnp -
XeHna unu yactoTbl ycTponctesa MP.

Mpn Mcnonb3oBaHUKU CTYMEHU MO YacToTe Kak MyCKOBOro opraHa, OHa [OSkHa ObiTb BBe-
aeHa B pexume «OTknoveHne» unmn «Ocuunnorpad» n no eé cpabatbiBaHUIO OOMKHO ObITh
paspeLwieHo ABP. B HacTponkax ABP gomkeH 6bITb paspeLleH nyck no cpabatbiBaHUIO 3aMThI.

YactoTta cpabaTtbiBaHMs 4YacTOTHOro nyckoBoro opraHa ABP npuHumaeTtca B npegenax
(46+48) 'y. 3amepnneHne 4YacTOTHOrO NYCKOBOrO OpraHa He BbINOJTHAETCA.

HanpsxeHue cpabambigaHusi pene, pearvpylowmx Ha CHWKEHNE HanpsiKeHus, cneno-
Bano 6bl BbibMpaTb Takum 0bpa3om, 4ToObl MyCKOBOW opraH cpabaTbiBan TOMbKO MPW MOSHOM
ncye3HoBeHUN HanpskeHnsa. OgHako, BbIGOp 04eHb HWU3KOro HanpshkeHus cpabaTbiBaHWUSA Bbl-
30BeT 3amegnenue genctena ABP, nockonbKy asuratenn Harpysku, Bpawasicb no MHepumm no-
cne OTKMIOYEHUS NMUTaHUSA, MOTyT NP onpeaeneHHbIX YCNOBUAX NOAAEPKMBaTb Ha LWWMHAX AoCTa-
TOYHO MEASIeHHO CHuXawuweeca HanpskeHue. [loaToMy pekomeHOyeTca npuHUMaTb
HanpsixeHne cpabaTtbiBaHUS MUHUMATbHbBIX perie HanpsXKeHNsa Uc.p. paBHbIM:

U., =(0,25+0,4)U (24)

Mpn ncnonb3oBaHUKM B Ka4YeCTBE MYyCKOBOrO opraHa COBCTBEHHOW CTYMEHW NO Hanpsxe-
HWIO crefyeT yYuTbiBaTb TY OCOBEHHOCTb YCTPOMUCTB MP, YTO NMpU CHUXKEHUU HaNPSXKEHUST BCEX
a3 Hmxe 5 B, cTyneHn no HanpshkeHuto Grokupytotces. MNMoaTomy pekomeHayeTcs NpUMeEHATb
cnegytowmmn cnocob peanusaumm ABP ¢ nycKom no HanpspKeHuto oT CO6CTBEHHOM CTYNEHMU:

- KOHbUrypmpyeTcsa CTyneHb OT MOBbIWEHMSA HanpsKeHnsa (pexunm «BeeneHo») ¢ ycTas-
kon nycka ABP, Tam e peanuayeTcsa Bblaepkka BpeMeHn Ha cpabaTtbiBaHne ABP;

- VMHBEPCHbIN curHan cpabaTbiBaHWs OAHHOW CTyneHu 3aBoauTCcA Ha cpabaTbiBaHue
BHELWHeN 3awmnTbl, BBeaeHHON B pexunme «OTknoveHne» mnn «Ocumnnorpad». Mo gaHHoM
CTYNEeHW BHELIHeN 3awwmnTbl Heobxoanumo paspewntb paboty ABP. B HacTtponkax ABP gomxeH
ObITb pa3peLLeH Nyck No cpabaTbiBaHWUIO 3aLUNTHI.

[Myck cxembl ABP npun CHUXeHUM HanpsXXeHUs Ha WUHaxX HUXe MPUHATOro no oopmy-
ne (24) pomkeH NPoU3BOANTLCA C 8bIOEPXKKOU 8peMeHU ANa NpefoTBpalleHns NU3NULHUX Oen-
cteui ABP npu K3 B nuTatowen cetn unm Ha oTxogdwmx aneMeHTax, a Takxe Ana cosga-
HUS NpM HeobXxoAMMOCTM onpedesieHHOW nocneaoBaTeNbHOCTU AEWCTBUMA YCTPOMWCTB

HOM *
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NpoTMBOaBapUHON aBTOMATUKN B paccMaTpuBaeMoM y3ne. ITa BblAepKKa BPEMEHU MO-
XeT 6bITb peanusoBaHa NMbo HenocpencTBEHHO B cxeme nycka ABP, nubo B cxeme camo-

ro ABP (Tcp).
f fﬂ 110 kB

x5
"

PucyHok 11.13 — Cxema HopmarbHO pa3oMKHYTOW pacnpeaenuTenbHON CeTu

JIS

Bpemsa cpabaTtbiBaHusa Tce ABP gomkHo BblGupatbes:
a) No ycrnoBuo OTCTPONKN OT BpeMeHn cpabaTbiBaHUS TeX 3alimT, B 30HE AENCTBUSA KO-
TopbIX K3 MOryT BbI3blBaTb CHUXXEHUS HAMNPSBKEHUST HUXKE MPUHATOro no goopmyne (24):
Tep2t1 + At (25)

Ter2t2 + At (26)
roe t1 — Hanbonblwee Bpems cpabaTbiBaHUA 3aLUTbl NPUCOEOUHEHUI LUINH
BbICLUEro HaNpsXXeHUs noactaHumm (Hanpumep, 3awmnTbl NUHKMK J13 nnn
J14 npu Bbib6ope yctaBok ABP2 B cxeme Ha pucyHke 11.13);
t2 — TO XXe Ansa npucoeguMHeHUN WWH, rae yctaHosneH ABP (ons ABP2 —
nnHni J15, J16 unu TpaHcgopmaTtopos, pucyHok 11.13);
CTyNeHb CENEKTUBHOCTU, NPUHUMaemMas B 3aBUCMMOCTU OT TUMOB 3aLLnT
YCTaHOBJIEHHbIX HA JAaHHbIX MPUCOEANHEHUAX C YYETOM MNOrPELLHOCTU NO
BPEMEHU U3MEPUTENBHOro OpraHa Hanps>KeHus.
©) no ycrnosBuwo cornacoeaHuss gencteun  ABP ¢ gpyrMmu  yCTpoWCTBamu
npoTuBoaBapuiiHon asTomaTtuku yana (AlB, ABP, genvtensHon aBTomaTukon). Hanpumep, ons

yctponctea ABP1 (pucyHok 11.14) c uenbtlo oxugaHma cpabaTtbiBaHma aByx uuknos AlB
mMn2):

At -

Tcr@aBp1) 2(tc.s H1anB+HcsH2 AnB)n1(n2)+tsan, (27)
roe tcs - BpeMs 4eNCTBUA TOW CTyneHn 3awmnTbl nuHum J11(J12), kotopas
HaZleXXHO 3aluuLLIaeT BCHO JIMHUIO;
t'cs - Bpems gencreusa 3awmTsbl J11(J12), yckopsiemon nocne AllB;
t1anB, t2ANB - YCTaBKW MO BPEMEHW NepBOro 1 BTOPOro LIMKIOB ABYKPATHOMO
AlB nuHnm 111(12);

tsan = (2,5+3,5) C B 3aBUCMMOCTM OT TUMOB BbIKIIOYATENEN, pene BPEMEHM
B cxemax 3awumT, AlB, ABP.
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Ons yctponctea ABP2 (pucyHok 11.14) ¢ uenbto oxungaHma cpabatbiBaHmusa ABP1, pac-
MOMNOXEHHOro 6nmxe K UCTOYHMKaAM NUTaHuS, BpeMsi cpabaTtbiBaHUS BblIOuMpaeTcs ncxoas m3
yCrnoBusi:

Tcrpsr2)= Tcp@aBP1)t taan, (28)

roe tsan = (2+3) ¢ B 3aBUCMMOCTM OT TUMOB BbIKMOYaTENEN N pene BPpEMEHN B
cxemax ABP1 n ABP2.

ABP, peanusosaHHoe B yctpouctBax MP, npegycmartpuBaeT (PyHKUMIO aBTOMaTU4ECKOro
BO3BpaTa K NepBUYHON cxeMe oaBapunHoro pexuma. Ons yctponcts ABP ¢ Takon cyHkumen
B Llensix yckopeHust aencteus NYO paspellaeT He xaaTb ycnewHoro cpabatbiBaHnsa AlB nutato-
wewn (paboyen) MMHUK, T.e. OCYLLECTBATb BbIBop Tcp TONbKO No ycrnosusam (25), (26).

[OnMTenbHOCTb UMMYIbCa XECTKO Ha3HaAYeHHbIX pene BKIYUTL/OTKIYUTL BblbnpaeTca
Bonble, Yem Hambonbllee BpeMsi BKITHOYEHUSA/OTKIIOYEHUS BbIKNOYaTENS, T.K. NO OKOHYaHWUIO
MMMynbca YCTPOMUCTBO NPOBEPSAET COCTOAHNE BIIOK-KOHTAKTOB BbIKMOYATESS U NPU HECOOTBET-
CTBMM UX NOJIOXEHUS NpefnonaraemMomy BblOAET CUrHam O HeucrnpaBHOCTM Bblkntoyatens. C
OPYron CTOPOHbI ASIUTENBHOCTb UMNYSbCa He AOSMKHA OblTb CAIMLLKOM BESIMKa, T.K. OHa ABNseT-
CHA COCTaBnALLEN BpemeHn nepepbiBa nutaHua npu ABP. PekomeHngyeTtca npuHuMaTtb Onu-
TenbHOCTb UMMyrnsca He 6onee 0,5 c.

BkntoyeHne paboyero BblknoYaTeNsa Mnocrie BOCCTAHOBMEHUS HanpshKeHns Ha paboyem
NCTOYHMKE B TUNoBOM cxeme ABP nponsBoanTca C BblOEPXKKOW BpeMeHu, paBHou Tes= (14+15) ¢
(ons Toro YTobbl Y6eanTbCa B NOMHOM UcnpaBHOCTM paboyero nctoyHuka). Ewe yepes Tor =
(4+5) c oTknOYaeTCH pe3epBHbIv BblkYaTenb. Takum obpasom, npumepHo Yepes 20 ¢ BoccTa-
HaBnMBaeTCsa HopMarnbHas cxema NOACTaHLUN.

A B
1
I - II 110 xB

JI

o én
Qg'ém

-

ar
6 xB

PucyHok 11.14 — Cxema HopmaribHO pa3oMKHYTOW pacnpeaenuTensHOn cetu
C Heckorbkumu ¢ yctponcteamu ABP n AlNB nuHnia
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11.10 PekomeHaaunm no opraHusauymm 3alimTbl LWLUH

KopoTkne 3amMblkaHUA Ha LMHaX KOMMSEKTHbIX pacnpedyCcTPOMCTB 4acTo NPUBOAAT K
ObICTPOMY paspyLLUEHNIO NOBPEXAEHHOM M CMEXHbIX A4YeeK, €CriM OHW OTKMYalTCs MaKkcu-
MarnbHOM 3awuTon BBoga. [1oaToMy, Kak npaBumo, S4YENKN cHabxarTcs cneumanbHbIMU YCTPOR-
CTBaMu 3aLUThl LUNH.

11.10.1 OpraHu3auusa AyroBow 3alimUThbl LUKH

MpuHUMN OencTBUSA OAyroBOM 3alinTbl OCHOBLIBAETCH HA OMTMYECKOM UNU ANHAMUYECKOM
aencteun gyrn. CooTBETCTBEHHO BbIAENAOT CBETOBbLIE M KNanaHHble 4aTyMKu pearnpyrowme Ha
ayrosble 3amblkaHuA. LLnpoko pacnpocTpaHeHbl yCTPoOMUCTBa OYroBOW 3awuTbl HA (POTOTMPU-
cTopax.

[lyroBas 3awimTta WnH MOXeT ObITb peanunisoBaHa B ycTponcTBax MP Ha BHeLWHen unm To-
koBon 3awmTe. [lyck OyroBon 3awmTbl MOXET OCYLLUECTBIIATLCS MO MOBbILEHUIO TOKa, B 3TOM
cnyvae npefoTBpallaeTcs OTKMAYEHUe BblKMovaTens 3alMTon Mnpu NOXHOM cpabaTbiBaHum
OTOTUPUCTOPHLIX AaTynkoB. B ycTponctBax MP gyroBas 3awumrta C NycKOM MO TOKY MOXET
ObITb peanu3oBaHa M Ha BHeLLHEN 3awmTe (napameTp «Bxoa» aormkeH 6biTb 3agaH kak name-
pUTENbHBLIN OpraH TOKOBOW cTyneHwn, Hanpumep «I> NO»; napameTtp «bnokupoBka» - 3anpo-
rpammumpoBaH kak «DN UHB.», rae DN — OANCKPETHLIWM BXOA, Ha KOTOPbIA NodaeTca curHan ¢ go-
TOTUpUCTOPA).

11.10.2 OpraHusauums norn4yeckomn sawmTbl wuH (JI3LL)

MpuHuun gencteus JISLU ocHoBbIBaeTca Ha ToM, 4YTO nNpu K3 Ha wwmMHax, TOK NpoTekaeT
TONbKO Yepe3 nutarowme npucoeanHenuns. MNpu K3 B Touke K1 (pucyHok 11.15) 3awmTa domaepa
GnokmpyeT GbICTPOAENCTBYHOLLYIO CTYNEHb Ha BBOAE (CEKLMOHHOM BbikMtoyaTene). MNMpu 3ambl-
KaHuM Ha wunHax (Touka K2, pucyHok 11.15) sawmtbl praepoB He HyBCTBYIOT NOBPEXOEHUSA U
GnOKMpPOBKM BbICTPOLAENCTBYHOLLEN 3aLLUMNTLI HA BBOAE HE NPOUCXOAMT.

Briokupytowme opranbl J1I3L BbiBOgATCS OT Kaxgoro maepa, cobupatoTcss BMecTe 1 no-
CTynawT Ha OUCKPETHbIE BXOAbl 3alMTbl BBOAA W CEKLUMOHHOro BbikMovatens. Npyn KOpoTKom
3aMblkaHun B Todke K1 cpabaTtbiBaeT nameputenbHbii OpraH 3awuTbl omaepa 301 U 3aMblKakoT-
ca €€ koHTakTbl 301.1 1 301.2, 6GnokMpysa GbICTPOAENCTBYIOLLYIO 3aLMTY BBOAA W CEKLMOHHOIO
Bblkntoyatens. MNMpu K3 B Touke K2, T.e. Ha wunHax, Tok K3 He npoTekaeT HM B OAHOWN 3awiuTe OT-
XoOALWen NUHMK, NO3TOMY ObICTPOAENCTBYIOWAA CTyNeHb He Bnokupyetcs n pabotaeT Ha OT-
KntoYeHne BBoaa (UM CEKLMOHHOIO BbIKNOYaTens).

Qcs

QBB K2 D

1 2 I? M/ PN | | I
Q1 Q2 Qs
K1

3q1.1 301.2
3q2.1 3q2.2
* 3q3.1 AunckpeTHbin + 3q3.2 AnckpeTHein
BXOZ 3ass BX0p, 3acs
) uenu ) uenu
6roknpoBkm 6r10KNpOBKM
N3 (Ha BBOAHOM T3 (Ha cekumoHHOM
BbIKINOYaTene) BbIKINoyaTene)

PucyHok 11.15 — lNpuHUMN encTBms NormM4eckon 3amTbl LUWH

MP700, MP730 pepakuus 7.1 224 www.bemn.by
OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.by


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

B kauyectBe ucnonHutenbHoro opraHa JI3LLU mMOXHO ucnonb3oBaTtb CTyrneHb TOKOBOMW 3a-
LLNTbI C BbIOEPXKKOWN BPEMEHW, paCCYMTaAHHOM MO crnegyouien opmyne:

tJBlH = tcpa6.HO +tcpa6.p +t06p.0.c. +t3an !
rae tcpaﬁ.l/lo_ BpeMA Cpa6aTb|BaHMﬂ N3MepPUTEribHOro opraHa 3alunThbl cbl/l,u,epa

(29)

(tcpa6.l/10 = 50 MC)’
t — Bpems cpabatbiBaHuA peneiHoro Beixoda (t,,,; ,  SMC);

t

cpab.p
— Bpemst 06paboTkm curHana ¢ AUCKPETHOro BXoAda Ha 3awuTe

~ 20Mmc);

06p.0.c.

niuTarowiero npncoeanHeHunA (to@.o_c.

t,,,— Bpems 3anaca (t,,, = 50mc).

3an 3an

Ncxonsa us (29) pekomeHnayeTcs npuHMMaTh yctaBky no Bpemeru J13LU He meHee 150 mc.
YctaBka no Toky J13L BbibupaeTca ncxoast n3 ycrnosusi OTCTPOMKM OT CBEPXTOKOB Mocre-
aBapUNHbIX NeperpysoK, T.e. Nocne OTKMIOYEHNA KOPOTKOro 3aMblKaHUSA Ha OTXOASLLEN NUHUM:
k, -k
IC.3 = % Ipaﬁ..wakc! (30)
rae lpa6. makc — MakCMMarsbHbI paboynin TOK pacnpenyCcTponcTea.
B cnyyae ucyesHoBeHunsa HanpskeHust Ha WwunHkax J13LW npu kKopoTKOM 3aMblKaHUW Ha oun-
aepe J13LU He 6ygeT 6GnoknpoBaHa u NPoOn3OMAET NOXHOE OTKOYEHME BCEN cekumn. MNMoaTtomy
peKoMeHAYeTCs BbINOSHATbL KOHTPOMb HanpshkeHna Ha wuHkax JI3LW ¢ 6nokuposkon N3LW npu

OTCYTCTBUN HA HUX HaNpAXeHnA.
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11.11 PekomeHgauuMu no opraHMsauum ycTpoOUCTBa pe3epBUPOBaHUS
oTKa3a Bbikntovatens (YPOB)

MpuHuun genctena YPOB cnegyowmi:

- npu K3 cpabatbiBaeT 3awmTa, BolpabaTbiBaeT CUrHaN Ha OTKMOYEHNE BbIKIKOYaTens;

- ecnv Yyepes BpeMs, JOCTaTOYHOE AN1S OTKIIOYEHUS BbIKNoYaTens ToK He nponagaeT, To
BblJAETCs CUrHan Ha OTKIIOYEHME BbILLECTOALLErO BbIKNoYaTens 3awmnton 6e3 Bblaep>KKN Bpe-
MEHW.

MpuHuun peanusaunn YPOB Ha yctponctBax MP nokasaH Ha pucyHke 11.16. lNyckoBble
opraHbl YPOB BbiBoasiTca OT kaxaoro cmaepa, cobmupatotcss BMeCTe M NOCTynarT Ha OUCKpeT-
Hble BXOAbl 3alUMTbl BBOAA U CEKLMOHHOIO BbiKNtoyaTens. [pu KOpOTKOM 3aMblkaHun B Touke K1
cpabaTtbiBaeT CTyneHb 3awmnTbl omaepa 3q1 U OQ4HOBPEMEHHO C NoAaYen KoMaHabl Ha OTKIIHoYe-
Hne Q1 3anyckaetca Tanmep Torkn, €CAIN MO UCTEYEHUN BPEMEHU Torkn TOK HE Mponan 3amblka-
t0oTCA KOHTaKTbl 301.3 U 3q1.4, NogaBas cUrHam Ha OTKMYeHMe BBOOHOMO M CEKLMOHHOMO Bbl-
KnoyaTens.

Qcs
QBBIj L]
L 2 [ PR | L
g o of
K1
301.3 3q1.4
302.3 302.4
+ 303.3 [nckpeTHbIN + 303.4 [ncKpeTHbIN
BX0op4 3ass Bxopf 3acs
uenu uenu
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha cekuMoHHOM
BbIKMo4aTene) BblKMo4aTene)

PucyHok 11.16 — MNpuHumn peanusaunn YPOB

Bpemsa Torn («BPEMA OTKITKOUMEHUAY 3apaétca B noameHto « BbIKITKOYATESIb» meHto
«BXOOHbIE CUIMHAIbI») onpegensieTca cnegyowmm BblpaXXeHUeM:
T =t +t +t +t,

omK oMK cpab.p 3an?

(31)

00p.0.c.
roe torkn — HaMbonbLLEee BpeMS OTKITHOYEHUS BbIKNKOYaTEeNs;
tsan — Bpems 3anaca (t,,, ~50Mmc).

Torn pEKOMEHAYETCA NpuHUMaTh paBHbIM (0,15+0,25) ¢ B 3aBMCMMOCTM OT Tuna npume-
HAEMbIX BbIKIloMaTENEN.

OtkntoveHne no curHany YPOB MoXHO peanu3oBaTb Ha BHELLHEN 3alUUTe UK Ha CTyne-
HW 3aLlMTbl OT NOBbLIWEHNA ToKa. Bo BTOpOM crnyyae nyck 3almTbl OCYLLIECTBIISIETCHA N0 CUrHany
YPOB, npu atom ucnonb3yeTcsi ycTaBKka Mo TOKy, KOTopas BblOMpaeTcs UCXO4s M3 YCrOoBUS
obecneyeHnsa YyBCTBUTENBHOCTU K K3 B KOHLE OTXOOAWNX NIMHUIA U XXenaTenbHO OOIMKHA BbITb
BblLLe HanbonbLUIEro Harpy304HOro Toka pacnpenycrponcTsa. NepBbin KpUTepuin ABNSETCS Npu-
oputeTHbiM. Peanusauuen YPOB Ha cTyneHuM TOKOBOW 3aluTbl gocturaetca 6onee BbicOKas
HagéxHocTb paboTtbl YPOB, T.K. CHMXaeTCca BEPOATHOCTb JIOXKHOIMO AENCTBUA 3TOM aBTOMATUKK
B Crly4ae caMonpoun3BosSibHOMo (Cry4YanHoro) 3amMmblkaHUs KOHTakTa B Luenu nycka YPOB.
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11.12 PekomeHpgauum no opraHunsaumm YPOB3 (coBmecTHOM peanu3a-
uumn YPOB wm J13LL)

B yctponctBax 700-n cepum peanusoBaHa normka YPOB3 (pucyHok 11.17). MpuHumn
aenctena YPOB3 ocHoBLIBaeTCA Ha COBMECTHOWN GrIOKMPOBKE ObICTPOAENCTBYIOLLEN 3aLLMTbI HA
nuTalLwemM NnpnucoeanHeHnn nyckosbiMmn opraHamm YPOB u J13LL.

B yctponctBax 700-n cepun YPOB3 BBeaeHo B paboTty, ecnm 0OHOBPEMEHHO BBEAEHbI
noruka YPOB u J13LU.

nau

| BbiBegeHo
/" BsegeHo &

N

I>In3w

CurHan: pabota
n3uw
(YPOB3)

CwurHan: pabota
YPOB

PucyHok 11.17 — Jlornyeckas cxema YPOB3

Qcs

’—D—‘

3 [

K2
QBB 7

o ol

301.1 3$f3 301.2 3$f 4
. 302.1 %3 . 302.2 %4
303.1 303.3 [unckpeTHbINn 303.2 303.4 [unckpeTHbIN
— BXx0A 3ass — BX0OA 3acs

uenu 6NoKMPOBKM

TOKOBOW OTCEYKMN
(Ha BBOOHOM
BblKMoyaTene)

Lenu 61oKMPOBKM

TOKOBOW OTCEYKM
(Ha ceKkuMoHHOM
BbIKNoyarene)

PucyHok 11.18 — Cxema uenouyku N13LLU-YPOB

Mpy BO3HUKHOBEHUM KOPOTKOro 3amblkanus K1 (pucyHok 11.18) cpabatbiBaeT namepu-
TenbHbIN TOKOBLIM OpraH 3awwmnThbl hmnaepa — 3amblkatotes pene 301.1, 301.2 1 GNOKMPYOT TOKO-
Bble OTCEYKM Ha BBOAE WIIM CEKUMOHHOM BbIKMtoyaTene. Ecnm nocne uctevyeHust BblOEpPXKKU
BpeMeHN Torkn OT MOMEHTA NOAAYM KOMaHAbl Ha OTKNOYEeHME BbikNtovatens Qi1 TOK He npona-
AaeT, TO pa3MblKaloTCa BbiXOAHblEe pene 3awnTbl 301.3, 301.4 (peanusytowme dyHkumio YPOB),
Aebrnoknpys TOKOBblE OTCEYKM Ha NuTalwmx npucoeamHeHusix. OTcevknm oTpabaTbiBaloT, OT-
Krnovaa nutatolme npucoeanHeHns. Ecnm npounsowno nospexaeHne B Touke K2, TO KOHTakTbl
301.1, 301.2 ocTalTCca pasoMkHyTbiMUK, paboTa J1I3L paspeweHa n oHa oTknovaeT Qss (Qcs).

Ncxopa m3 npuHuuna gencteus JI3W Ha GbiCTpogencTByOWEN 3aluMTe NUTAOWMX Npu-
coeguHeHn Heobxoauma ycTaBka no BpeMeHn He meHee 150 Mc. YcTaBka Nno TOKY OTCEYKU Bbl-
BupaeTca ncxoas M3 yCNoBuUs OTCTPOMKN OT CBEPXTOKOB MOCIieaBapurHbIX Neperpysok, T.e. no-
cne OTKMIOYEHNSA KOPOTKOrO 3aMblKaHUsl Ha OTXOASWEN NIMHMMK, a Takke MO YCNOBUIO YyBCTBU-
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TENbHOCTUN K KOPOTKUM 3aMblkaHMsM B KOHUE douaepoB. Oba aTux ycnoBusa JOMKHbI BbITb CTPOro
BbINOSIHEHbI ANs ob6ecneveHus npasunbHOro yHkumoHmposaHma YPOB wn J13L, yem orpaHuyn-
BaeTCs BO3MOXHOCTb NMPUMEHEHNSA OAaHHOWN JTIOMUKM.

YPOBS3 nmeeT npenmyLLecTBO B TOM, YTO NO3BONSET MCNOMb30BaTh TOMbKO OAHM obLne
wuHkn YPOB 1 N3, nckntovaet noxHoe gencrene YPOB B criydae HenpaBuiibHbIX OENCTBUN
nepcoHana npu ucnblTaHNAX BblkrtovaTenen pmuaepos. Hegoctatkom YPOBS gaBnsetcsa ysenu-
YeHne BpeMEHW OTKNYeHus npu oTpabdartbiBaHMm nornkn YPOB no CpaBHEHUIO C «YUCTbIM»
YPOB (npv npumeHeHnn «CXEMbI 1» cm. n. 6.5.2). B gaHHOM cnyyae Bpems Bbl4ayn KOMaH4bl
Ha OTKIIIOYEHME BbILIECTOSALLErO BbIKIKOYATENS BO3pacTaeT Ha BpeMsi paboTbl BbICTpoaENCTBY-
lowen crtyneHn, T.e. Ha 150+200 wmc (T.e. obwee Bpema YPOB3 cocrtasut
150+200+250+300=400+500 mc).

Mpn npumeHenunn JI3W (YPOB3 cm. n. 6.5.2) no « CXEME 2» HegocTaTKOM MO CpaBHe-
HWO C pasgensHon peanusauven JI3W n YPOB saBnseTca yBenuyeHve ycTaBkuM MO BPEMEHU
ObICTPOOENCTBYIOWEN CTYNEHM Ha nuTarowmx npucoeanHennax ¢ 150+200 mc go 250+300 mc
(BpemeHu YPOB).

12 TPAHCNOPTUPOBAHUE U XPAHEHUE

MP pormkHO gonyckaTb TPaHCNOPTUPOBaHUE BCEMU BMAaMM TpaHCNopTa B YNakoBKe Mpu
YyCNoBUW 3alumTbl OT NPSAMOro BO3gencTeus atMmocdepHbix ocagkos. Mpu TpaHcnopTupoBaHum
BO34YLUHbIM TpaHcnopToM MP B ynakoBke AOSMKHO pa3mellaTbCsl B OTaniMBaeMoM repmMeTmsn-
poBaHHOM oTceke. Pa3smelleHne n kpenneHve ynakoBaHHoro MP B TpaHCnopTHOM cpeacTse
OOJTKHO UCKMOYaTb €ro CaMornpOon3BOSIbHbIE NEPEMELLEHUS U NAAEHNS.

YcnoBusi TpaHCNOpPTUPOBaHMS M XpaHeHuss MP B 4acTn BO34eNCTBUSA KNUMaTUYECKNX
¢bakTopoB:

- Temnepartypa okpyxatowiero sodgyxa ot muHyc 40 go nntoc 70 °C;

- OTHOCUTESNbHAasA BRaXHOCTb 40 95 % npu 35 °C n 6onee HU3KMX TeMnepaTypax 6e3 KOH-
AeHcauun Bnarm.

MP MOXeT XpaHUTbCHA B CyXUX HEOTanIMBaeMbIX NMOMELLEHUSIX MPU YCITIOBUN OTCYTCTBUS
NbiNK, NApOB KUCIOT, LWENOoYen, arpeCCMBHbIX ra3oB, Bbi3biBaKOLWMX KOPPO3UKD MeTanna v pas-
pyLleHne nnacTmacc.

13 NOATBEPXAEHUE COOTBETCTBUA

Ceptucmkat cootBetctBua Ne EAC RU C-BY.A107.B.00080/19 (cepusa RU Ne0147663) o
cooTtBeTcTBUM TpeboBaHuam TP TC 004/2011 «O 6esonacHOCTM HWU3KOBOSBLTHOrO obopyaoBa-
Huay, n TP TC 020/2011 «OnekTpomMarHMTHasi COBMECTUMOCTb TEXHUYECKUX CPEOCTBY.
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MpunoxeHune 1 MNabGapuTHbIie n NpucoeguHUTENbHbIE pa3Mepbl, pa3mepbl
OKHa noA yCTaHOBKY YCTPOMUCTBA U BUA 3aAHeN naHenun
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Paamepbl 0OkHa 1 MOHTaXHbIX oTBepcTumn nog ycraHosky MP700 (MP730)
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MpunoxeHne 2 Cxema BHewHUX npucoeaunHeHnn MP700 (MP730)
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MpumeyaHue: B criydae NpMMEHeHUs AaHHOW CXeMbl NOAKMYEHNSA crnefyeT yYuTbiBaTb
BO3MOXXHOCTb HEKOPPEKTHOM paboTbl TOKOBOW 3alUMTbl MO 06paTHOM nocrnenoBaTenbHOCTU Npn
nycke apuratens. B aTom cnyyae pekoMeHayeTcs Ha Bpemsi nycka 6rokMpoBaTtb CTyneHu 12 unum
OTCTpamBaTb UX OT MYCKOBbIX PEXUMOB MO BPEMEHN.

BrumaHue! [ns npasurnbHo20 orpederieHUsi HarpasesieHusi Heobxodumo cobnodampb
OOUHAaKOo8YI0 MoJIsPHOCMb MpU MOOKIHYEHUU MOKO8 U HarnpsiKeHud, m.e. rnodKno4Yame Ha4yaso
pasbl K 3aXXKUMy C MEHbWUM HOMEPOM, KOHEeU, K 3axXuMy ¢ 6onbwum o0HospeMeHHO Ons yenel
mokKa U HanpsikeHusi, Tubo Haobopom Ha4yarsio K 3axumy ¢ 6051bWUM HOMEPOM, KOHEU K 3aXXUMy
C MEHbWUM.

Hanpumep: (cm. cxemy ¢ 3-mMs1 mpaHcgopmamopamu moka) obwjassi moyka exo008 1o
Harnps>keHur cobupaemcs Ha 3axumax X6.4, X6.8, X6.12, a exo008 Mo MoKy Ha 3axumax
X7.1.2, X7.2.2, X7.3.2.
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MpunoxeHue 3 - Tabnuubl

Tabnuuya 3.1 - Cnncok curHanos, UCNONb3yeMbIX NPU OPMUPOBAHUN BbIXOAHOMO SIOrMYeCKoro
curHana

Kopg Twun curHana Kog Twun curHana
0 HET 49 12> O
1 OTKN. BbIKJT. 50 12>
2 Bkn. BbIkI. 51 12>> NO
3 HeuncnpaBHOCTb 52 12>>
4 p. ycTaBok 53 10> NO
5 PesepB 54 10>
6 CurHanunsauyus 55 10>> NO
7 OTKkntoyeHne 56 10>>
8 3emnsa 57 In> O
9 ABP Bkn. 58 In>
10 ABP OTkn. 59 In>> NO
11 ABP Bnok. 60 In>>
12 Peseps 61 Ir> 1O
13 Pa6ota 131U 62 Ir>
14 PaboTta YPOB 63 12/11 NO
15 Bkn. no AlNB 64 12/11
16 YckopeHue 65 F> WO
17 a1 66 F>
18 02 67 F>> N0
19 03 68 F>>
20 04 69 F< MO
21 05 70 F<
22 [6 71 F<< MO
23 07z 72 F<<
24 18 73 U> Mo
25 9 74 u>
26 010 75 uU>> MO
27 011 76 u>>
28 012 77 U< Mo
29 013 78 U<
30 014 79 U<< MO
31 15 80 U<<
32 016 81 u2> Mo
33 Ik 82 u2>
34 N2 83 uz2>> 1o
35 13 84 u2>>
36 N4 85 uo> Mo
37 J15 86 uo>
38 J16 87 uo>> 1o
39 n7 88 uo>>
40 J18 89 B3-1 CPAB
41 Mo I> 90 B3-2 CPAB
42 [> 91 B3-3 CPAB
43 Mo I>> 92 B3-4 CPAB
44 [>> 93 B3-5 CPAB
45 no I>>> 94 B3-6 CPAB
46 [>>> 95 B3-7 CPAB
47 MO I>>>> 96 B3-8 CPAB
48 [>>>> 97 CCInM
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MpopomkeHne Tabnuub 3.1

Kop Twun curHana
98 cchn2
99 CChi3
100 CCli4
101 CCIJl15
102 CCIJli6
103 ccnvy
104 CCIi8
105 (0{0]] [*]
106 CcCln10
107 ccn
108 CCli12
109 CCli13
110 CCl14
111 CCl15
112 CCll16
113 ccnv
114 CCJi18
115 CCl19
116 CCI20
117 cChnz21
118 CCIli22
119 CCl23
120 CCli24
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Tabnuua 3.2 - Cnncok cnrHanos, UCnonb3yeMbix Npu opMMpPOBaHNN BXOLHOIO nornye-
CKOro curHana, curHanos 6nokvmpoBku 3awmt no |, U, F 1 napameTpoB aBTOMaTHKK

Kop Twun curHana Kop, Twun curHana
0 HET 50 BJ1C1
1 01 NHB 51 BJ1C2 <MHB>
2 A1 52 BJ1C2
3 02 NHB 53 BJ1IC3 <MHB>
4 2 54 BJ1C3
5 03 NHB 55 BINC4 <MHB>
6 03 56 BJ1C4
7 04 NHB 57 BJ1C5 <MHB>
8 n4 58 BJ1C5
9 05 NHB 59 BJ1C6 <MHB>
10 05 60 BJ1C6
11 06 NHB 61 BJ1C7 <NHB>
12 [6 62 BIIC7
13 07 NHB 63 BJ1CS8 <MHB>
14 07 64 BJ1C8
15 08 NHB
16 08
17 09 HB
18 9
19 010 NHB
20 010
21 011 NHB
22 11
23 012 NHB
24 012
25 013 NHB
26 013
27 014 NHB
28 014
29 015 NHB
30 015
31 016 NHB
32 16
33 N <MHB>
34 J1
35 N2 <HB>
36 N2
37 N3 <NHB>
38 13
39 14 <MHB>
40 4
41 J15 <NHB>
42 J15
43 J16 <MHB>
44 J16
45 n7 <MHB>
46 n7
47 J18 <MHB>
48 J18
49 BIC1 <MHB>
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Tabnuya 3.3 - CurHanbl BHELWHUX 3awmT

Kop Twn curHana Kop Twn curHana
0 HET 50 BIIC1

1 01 NHB 51 BIIC2 <HB>
2 a1 52 BJIC2
3 02 NHB 53 BJIC3 <MHB>
4 02 54 BJIC3
5 03 NHB 55 BNC4 <HB>
6 03 56 BI1C4
7 04 NHB 57 BJIC5 <HB>
8 04 58 BJIC5
9 05 NHB 59 BJ1C6 <HB>
10 05 60 BI1IC6

11 [16 NHB 61 BNC7 <MHB>
12 [16 62 BIIC7

13 07 NHB 63 BJIC8 <HB>
14 a7 64 BIiC8

15 8 NHB 65 I> NO <MNHB>

16 08 66 1> KNO

17 09 NHB 67 |> CPAB <WHB>
18 09 68 | > CPAB

19 010 NHB 69 | >> WNO <MHB>
20 010 70 | >> WO
21 011 MHB 71 | >>CPAB <WHB>
22 11 72 | >> CPAB
23 012 NHB 73 | >>> NO <NHB>
24 12 74 | >>> YO
25 013 NHB 75 | >>> CPAbB <WMHB>
26 013 76 | >>> CPAB
27 014 NHB 77 | >>>> N0 <MHB>
28 014 78 | >>>> O
29 015 HB 79 | >>>> CPAB <WHB>
30 015 80 | >>>> CPAB
31 016 NHB 81 12> WO <NHB>
32 16 82 12> WO
33 Ik <MHB> 83 12> CPAB <HB>
34 1k 84 12> CPAB
35 12 <HB> 85 12>> WNO <NHB>
36 N2 86 12>> WO
37 N3 <MHB> 87 I2>> CPAB  <WHB>
38 N3 88 12>> CPAB
39 J14 <MHB> 89 10> WO <NHB>
40 T4 90 10> WO
41 15 <MHB> 91 10> CPAB </HB>
42 J15 92 10> CPAB
43 J16 <MHB> 93 10>> NO <MHB>
44 J16 94 10>> MO
45 n7 <MHB> 95 I0>> CPAB  </HB>
46 n7 96 10>> CPAB
47 J18 <MHB> 97 In> MO <MHB>
48 118 98 In> WO
49 BJIC1 <HB> 99 In> CPAB <MHB>
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MpopomkeHue Tabnuubl 3.3

Kon Twn curHana Kon Twun curHana
100 In> CPAB 145 u2> WO <MHB>

101 In>> WNO <NHB> 146 u2> WO

102 In>> WO 147 U2> CPAB <WMHB>
103 In>> CPAB </HB> 148 u2> CPAB

104 In>> CPAB 149 uz2>> WMO <MHB>
105 I> WO <MNHB> 150 u2>> WO

106 I> WO 151 U2>>CPAB </HB>
107 Ir> CPAB <WHB> 152 u2>> CPAB

108 Ir> CPAB 153 uo> WO <MHB>

109 12/11> WO <NHB> 154 uo> WO

110 12/11> WO 155 U0> CPAB <WHB>
111 12/11>CPAB <MHB> 156 U0> CPAB

112 12/11> CPAB 157 uo>> MO <MHB>
113 F> WO <WHB> 158 uo>> KO

114 F~> WO 159 U0>>CPAB <NHB>
115 F> CPAB </HB> 160 U0>> CPAB

116 F> CPAB

117 F>> WO <NHB>

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 <WHB>

126 F<< WO

127 F<< CPAB </HB>

128 F<< CPAB

129 U> WO <VHB>

130 U> WO

131 U> CPAB <VHB>

132 U> CPAB

133 Uu>> MNO <VHB>

134 U>> MO

135 U>> CPAB <MHB>

136 U>> CPAB

137 U< WNO <UHB>

138 | U< MO

139 U< CPAB <MHB>

140 U< CPAB

141 U<< KNO <UMHB>

142 U<< WO

143 U<< CPAB </HB>

144 U<< CPAB
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Tabnuua 3.4 - BbiIxogHble cuUrHanbl pene, MHANKaTopoB

Kop HasBaHue Kop HasBaHue Kon HasBaHue
0 HET 52 | 10 104 | | >> CPAB
1 OTKIJ1. BbIKI1.<NHB> 53 | 011 <HB> 105 | | >>> NO <UMHB>
2 OTKIJ1. BbIKI1. 54 | 011 106 | I >>> NO
3 BKJ1. BbIKIT.<MHB> 55 | O12 <NHB> 107 | | >>> CPAB<VHB>
4 BKJ1. BbIKI1. 56 | 012 108 | | >>> CPAB
5 HEWCIIP. <WHB> 57 | 013 <NHB> 109 | | >>>> 10 <UHB>
6 HEWCITPABHOCTb 58 | 013 110 | I>>>> 10
7 P. YCTABOK OCH. 59 | 014 <HB> 111 |1 >>>> CPAB <MHB>
8 P. YCTABOK PE3. 60 | 014 112 | | >>>> CPAB
9 PE3EPB <WHB> 61 | O15 <HB> 113 | 12> WO <MNHB>
10 | PESEPB 62 | 15 114 | 12> WO
11 | CUTHAN. <WHB> 63 | 16 <NHB> 115 | 12> CPAB </HB>
12 | CUTHAJTIM3ALNA 64 | 016 116 | 12> CPAB
13 | OTKNKOYEHUE <UNHB> 65 |1 <MHB> 117 | 12>> WO <UHB>
14 | OTKNKOYEHWE 66 |JN1 118 | 12>> NO
15 | S3EMNA <NHB> 67 | N2 </HB> 119 | 12>>CPAB <MHB>
16 | 3EMNA 68 |12 120 | 12>> CPAB
17 | ABP BKJl. <UHB> 69 | 13 <HB> 121 | 10> WO <MNHB>
18 | ABP BKIl. 70 | N3 122 [ 10> WO
19 | ABP OTKIl. <MHB> 71 | N4 <MHB> 123 | 10> CPAB <MHB>
20 | ABP OTKII. 72 | N4 124 | 10> CPAB
21 | ABP BJIOK. </HB> 73 | N5 </HB> 125 | 10>> MO <UMHB>
22 | ABP BJ1OK. 74 | N5 126 | 10>> MO
23 | PE3EPB 75 | N6 <MHB> 127 | 10>> CPAB<VHB>
24 | PE3EPB 76 | N6 128 | 10>> CPAB
25 | PABOTA N3 <NHB> 77 | N7 </HB> 129 | In> WO <MNHB>
26 | PABOTA N3 78 | N7 130 | In> WO
27 | PABOTA YPOB<MHB> 79 | N8 <MHB> 131 | In> CPAB </HB>
28 | PABOTA YPOB 80 | N8 132 | In> CPAB
29 | BKI. MO AlNB <MHB> 81 | BJIC1 </HB> 133 | In>> MO <UHB>
30 | BKI. MO AlNB 82 | BJIC1 134 | In>> WO
31 | YCKOPEHUWE <WHB> 83 | BJIC2 </HB> 135 | In>>CPAB <MHB>
32 | YCKOPEHUE 84 | BJIC2 136 | In>> CPAB
33 | 1 <NHB> 85 | BJIC3 <MHB> 137 | Ir> WO <MNHB>
34 | A1 86 | BJIC3 138 | Ir> WO
35 | A2 <NHB> 87 | BIIC4 </HB> 139 | Ir> CPAB <WHB>
36 | O2 88 | BJIC4 140 | Ir> CPAB
37 | O3 <MHB> 89 | BJIC5 <MHB> 141 | 12/11> NO <UNHB>
38 | O3 90 | BJIC5 142 | 12/11> WO
39 | 04 <MHB> 91 | BJIC6 </HB> 143 | 12/11> CPAB </HB>
40 | D04 92 | BJIC6 144 | 12/11> CPAB
41 | O5 <MHB> 93 | BJIC7 <HB> 145 | F~> WO <WMHB>
42 | O5 94 | BIIC7 146 | F> WO
43 | 06 <MHB> 95 | BJIC8 <MHB> 147 | F> CPAB <MHB>
44 | 06 96 | BJIC8 148 | F> CPAB
45 | O7 <NHB> 97 | 1> WNO <WMHB> 149 | F=>> WO <MHB>
46 | O7 98 (1> WO 150 | F>> WO
47 | 08 <NHB> 99 | 1>CPAb <WHB> 151 | F>> CPAB <MHB>
48 | 08 100 | I > CPAB 152 | F>> CPAB
49 | A9 <HB> 101 | I>> UNO <UNHB> 153 | F< NO <UMHB>
50 | 09 102 | I>> MO 154 | F< KO
51 | 410 </HB> 103 | | >> CPAb <MHB> 155 | F< CPAb <MHB>
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MpoaomkeHue Tabnuubl 3.4

Koa Ha3BaHue Koa Ha3BaHue Kon Ha3BaHue
156 | F< CPAB 205 | B37 CPAB <MHB> 254 | CCn23
157 | F<< WO <WHB> 206 | B37 CPAB 255 | CCli24 <MHB>
158 | Fc< KO 207 | B3 8 CPAb <MHB> 256 | CCJi24
159 | F<< CPAB <MHB> 208 | B3 8 CPAB 257 | U> Bosspat <MHB>
160 | F<< CPAB 209 | CCIl1 <NHB> 258 | U> BosBpaTt
161 | U> WO <WMHB> 210 | CCli 259 | U>> BosspaT <MHB>
162 | U> WO 211 | CCn2 <VMHB> 260 | U>> BosBpaT
163 | U> CPAB <MHB> 212 | CChn2 261 | U< BosspaT <MHB>
164 | U> CPAB 213 | CCN3 <NHB> 262 | U< BosBpaTt
165 | U>> NO <NHB> 214 | CCn3 263 | U<< BosBpaT <MIHB>
166 | U>> WO 215 | CCh4 <VMHB> 264 | U<< BosBpaT
167 | U>>CPAB <MHB> 216 | CCl4 265 | U2> Bosspat <MHB>
168 | U>> CPAB 217 | CCI5 <NHB> 266 | U2> BosBpar
169 | U< WO <MHB> 218 | CCJl5 267 | U2>> posBpaTt <MIHB>
170 | U< MO 219 | CCll6 <NHB> 268 | U2>> Bo3BpaT
171 | U< CPAB <WHB> 220 | CClle 269 | U0> BosspaTt <MHB>
172 | U< CPAB 221 | ccny <VMHB> 270 | UO> BosBpart
173 | U<< WO <WUHB> 222 | ccnz 271 | U0O>> BosBpaTt <MHB>
174 | U<< WO 223 | CCN8 <NHB> 272 | U0>> Bo3BpaT
175 | U<< CPAB </HB> 224 | CCN8 273 | F> BosBpart <MIHB>
176 | U<< CPAB 225 | CCN9 <UHB> 274 | F> Bo3sBpar
177 | U2> WNO <UHB> 226 | CCN9 275 | F>> BosBpaT <MHB>
178 | U2> WO 227 | CCINM0 <MHB> 276 | F>> BosBpar
179 | U2> CPAB </HB> 228 | CCll10 277 | F< Bo3BpaT <MIHB>
180 | U2> CPAB 229 | CCJ1M11 <UHB> 278 | F< Bo3sBpart
181 | U2>> WNO <WMHB> 230 | CCl11 279 | F<< BosBpaT <MHB>
182 | U2>> WO 231 | CCl12 </HB> 280 | F<< BosBpart
183 | U2>> CPAB <VHB> 232 | CCl12
184 | U2>> CPAB 233 | CCll113 <VHB>
185 | U0> WO <WHB> 234 | CCN13
186 | U0O> WO 235 | CCl14 </HB>
187 | U0> CPAB <VMHB> 236 | CCll14
188 | U0> CPAB 237 | CCl15 <MHB>
189 | U0>> NO <UHB> 238 | CCll15
190 | U0O>> MO 239 | CCll16 </HB>
191 | U0>> CPAB <VHB> 240 | CCll116
192 | U0>> CPAB 241 | cCn17 <MHB>
193 |B31CPAB <VHB> 242 | CCn17
194 | B3 1 CPABb 243 | CCll18 </HB>
195 |B32CPAB <WMHB> 244 | CCll18
196 | B3 2 CPAB 245 | CCIM19  <MHB>
197 | B33 CPAB <WVHB> 246 | CCll19
198 | B33 CPABb 247 | CCI20  <MHB>
199 | B34 CPAB <VHB> 248 | CCl20
200 | B34 CPAbB 249 | CCli21 </HB>
201 | B35 CPAB <MHB> 250 | CCli21
202 | B35 CPAB 251 | CCl22 </HB>
203 | B3 6 CPAB <VMHB> 252 | CCl22
204 | B3 6 CPAB 253 | CCN23 <MHB>
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MpunoxeHwne k gorosopy Ne oT « » 201 .

KapTa 3aka3a Ha pene MMKpONpoLeCCOpHbIe 3aWmuTbl U aBTOMaTUKW:
MP700 BBOAa, oTXoAsLen NIMHUU, CEKLUMOHHOIO BbIKNno4YaTens co
CcBOOGOAHO NporpamMmMmpyemMon JSIOrMKoum;

MP730 pBuratens, orxogsien IMHUU, CEKUMOHHOIO BbIKNo4vaTens

3aka3umk
Tun MP:
MP7... |- | XXX
L
HomuHanbHoe HanpskeHne NUTaHUs U ANCKPETHBLIX BXOA0B:
110- Un =110 B;
230—- Un ~230B/=220B;
. — WHOEe HanpsbkeHue
Mopgenb:
700 — nuHKUA, BBOA, CEKLIMOHHbIN BbIKITHOYaTenb, cBOOOAHO
nporpaMmMmmupyemas fiorvka;
730 — pBurartenb, NMUHUS, CEKLIMOHHbIN BbIKIOYaTENNb;
Cepus:
MP — pene yHuBepcanbHble MUKPONPOLECCOPHbIE
3aLWMThbl 93HEProobopyaoBaHUS

KonunyecTBo usgenun: LUT.

PykoBoACcTBO NO 3KcnnyaTauuu: WT.

3AKA3YUK: N3rOTOBUTEIDb:

« » 20 r. « » 20 r.
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1 OCHOBHBIE TEXHUYECKHUE JAHHBIE

Pene mukponpoueccoppoe MP700 npennasHaueHo 1Jist 3aIUThI:

- KaOeJbHBIX U BO3YLIHBIX JIMHUHN 3JIEKTPOIIEPEIayy C IBYXCTOPOHHUM MUTAHUEM;
- MUATAKOIIUX U OTXOIAIINX MPUCOCTUHEHUIN PACIIPEAEIUTEIBbHBIX YCTPOUCTB;

- TpaHcGopMaTOpoB (B KaYECTBE PE3EPBHOI 3aIUTHI TPAHCPOPMATOPOB).

ITapamerp

3HaueHne

AHajaoroBnie BXOAbI:
Ilem/l N3MEPCHU TOKaA

KOJIMYECTBO;

JIMAa30H BXOHLIX TOKOB:

o pabouwii;

O aBapuiiHBIN B (azax;

O HyJeBoH nocnenosarenabHocTy 3lo;
TepPMHUYECKAs yCTOWINBOCTD!

O JINTEILHO;

o B TeueHwue 2 c;

o BTeueHue 1 ¢

noTpediisieMas MOIIHOCTh

Ienu HanpsxeHust

KOJIM4ECTBO;
BXOJIHOE HAMpPsDKCHHE:

O HOMHHAIIBHOE B (ha3ax;
o pabouee;

pabounii Tuana3oH 4acTor;
noTpeodisieMast MOIIHOCTb

4;

or 0,11y 1o 2ly; ln=5A (1 A);
ot 21lx o 4011—1;
ot 0,021y 1o STy;

2ly;

401y;

1001y

TIpY HOMUHAJIHLHOM ToKe He Oonee 0,25 B-A;

4

o 100 B;

0256 B

o1 40 10 60 I'nn

IIpY HOMUHAJIBHOM HamnpsbkeHun He 6oiiee 0,25 B-A,;

Juckper

HBIE BXOJIBI:
KOJIMYECTBO;
BXOJHOM CUTHAII

16 mporpaMMHUpyeMBIX, H30JIHPOBAHHBIX MEXIy COOOH,;
~230 B (=220 B)*, 1 MA

Penetinbie BEIXOOBI:

=  KOJIMYECTBO; 11 (8 mporpaMMupyeMBbIX);
®  HOMUHAJIBHOE HAIPSKCHUE; 250 B;
®  HOMUHAJIbHBIN TOK HAarpy3KU; 8 A;
= pa3MBIKaOIIas CIOCOOHOCTH ISl TOCTOSTHHOTO 24 B,8 A;48 B, 1 A;
TOKa; 110B, 0,4 A; 220 B, 0,3 A;
®  KOJMYECTBO KOMMYTAalMi Ha KOHTAKT:
HarpyXCeHHBIH; 10 000;
HEHArpyKEHHbBIA 100 000;
DJeKTponUTaHHE:
*  HOMHHAIIFHOE HAIpsDKEHUE TUTAHUS; ~230 B (=220 B)*, 1 MA
=  pabouuii Tuana3zoH MUTAHUS:
O  HampshDKEHUE MEePEeMEHHOT0 TOKa, ot 100 10 253 B;
O  HampsHKEHHE MOCTOSTHHOTO TOKA; (2)6 éO)O 10 300 B (momycTUMBIN YPOBEHb ITyIIBCAIHA
%);
= moTpebiseMast MOIHOCTD:
O B HOPMAaJBHOM PEKUME; He Oosiee 5 B-A;
O  mpH cpabaTbIBAaHUU 3AIIUT He 6ostee 10 B-A
3aluThL:

4-x cTyneHJaTast HalpaBJIeH-
Hasi/HeHAIIpaBJICHHAs 3allUTa OT NOBBIIICHUS
TOKa;

HaTpaBJIeHHas/HEeHANPaBJICHHAS 3aIIUTa OT I10-
BBIIIICHHS TOKa (MOIIHOCTH) HYJIEBOH MOCTIEIO0-
BaTenbHOCTH (2 cryneny 1o In, 2 crynenu 1o

lo);
2-X CTyIeH4YarTas HalpaBJieH-
Hasi/HeHAIIpaBJIeHHAasl  3alKTa OT MOBBILICHHS

TOKa (MOIITHOCTH) OOPaTHOM IOCIIeI0BATENHHO-
CTH;

OJTHOCTYIEHYATas 3al1Ta OT HOBBIIICHHS TOKA
BBICIIEH IapMOHHKHU HYJICBOH 11OCIIEI0BATENb-
HOCTH;

OJHOCTYIEHYAaTas 3aluTa OT 0OphIBa IPOBOJA;
2-X cTyIeHYaTas 3allUTa OT ITOBBIICHUS
HaIpsDKeHUS,

2-X cTyneH4artas 3amura OT HOHKECHUS
HaIpsDKEHHUS;

2-X cTyIeHYaTas 3alUTa OT ITOBBIICHUS
HalpsDKeHUs HYJIEBO# 1OCIIeI0BaTENIbHOCTH;

C BBIAEP)KKOH BPEMEHH U 3aBHCHMOM JTNO0 HE3aBHCH-
MO XapaKTepUCTUKOI, UMeET MYCK IO MOHUKEHUIO
HaIPSLKCHHUS,

C HE3aBUCUMOM BBIAEPKKOM BPEMEHHU, UMEET ITyCK 110
MOBBILLEHUIO HAPSKEHUS HYJIEBOU MIOCIEN0BATEb-
HOCTH;

C HE3aBUCUMOM BBIAEPKKOM BPEMEHHU, UMEET IIyCK 110
TIOBBIIIIEHUIO HATPSDKEHUST 00PATHOM MOCIeI0BaTEIh-
HOCTY;

C HE3aBUCUMOM BBIIEPKKOM BPEMEHHU, UMEET IIyCK 110
MOBBIIICHUIO HAIPSKEHUS HYJIEBOM TOCIIEA0BATENb-
HOCTU OCHOBHOW T'apMOHUKY;

C HE3aBUCUMOM BBIACPKKON BPEMEHU;

C HE3aBUCHUMOM BBIICP’KKOM BPEMEHH, C YCTABKOM Ha
BO3Bpart, ¢ BO3MokHOCTbI0 AIIB no Bo3Bpary;

C HE3aBUCUMOH BBIIEPKKON BPEMEHH, C YCTaBKON Ha
BO3BpAT, ¢ BO3MOXxHOCThI0 AIIB 1o Bo3Bpary;

C HE3aBUCHUMOM BBIICP)KKOM BPEMEHH, C YCTaBKOM Ha
BO3Bpar, ¢ Bo3MoxHocThi0 AIIB mo Bo3Bpary;




ITapametp

3HaueHue

= 2-X CTyICHYATAs 3alllUTa OT MOBBIIICHUS
HATPSKCHUS 00paTHOM MOCIICI0BATECIBHOCTH;

= 2-X CTyICHYATAs 3alllUTa OT MOBBIIICHUS Ya-
CTOTBHI,

= 2-X CTyICHYATAs 3alllUTa OT MOHMWKCHHS 9acTO-
TBI

C HE3aBUCUMOH BBIIECPKKON BPEMEHH, C YCTaBKON Ha
BO3Bpart, ¢ BO3MokHOCTbI0 AIIB mo Bo3Bpary;
C HE3aBUCUMOM BBIICPKKOM BPEMEHH, C YCTABKOU HA
BO3Bpart, ¢ BO3MOKHOCThI0 AIIB 1o Bo3Bpary;
C HE3aBUCUMOM BBIJICPKKOM BPEMEHH, C YCTABKOU Ha
BO3Bpart, ¢ Bo3MoxkHOCThI0 AIIB mo Bo3Bpary

ABTOMaTHKA

AIIB, ABP, YPOB (YPOB3), JI3II, umeercs
BO3MOYXHOCTB TOJKITIOUCHISI 10 8 BHEITHUX 3aIIHT

T'abapuTHBIE pa3Mepbl, MM

306x133x182

Macca ycrpoiicTBa

He Oomee 4,0 xr

Paboumii quama3oH TeMIIepaTyp OKpPYXKaromero Bo3ryxa

Munyc 25... +40 °C

[IpenenpHbIN pabounii AHATIA30H TEMIIEPATYP OKpYXKa-
IOIIETO BO3/1yXa C COXpaHEHUEM (DYHKIHH 3aluT

Mumnyc 40... +70 °C

OTHOCHUTEIbHAS BIAKHOCTB!
* B pabounX yCIOBHUSX IKCILUTyaTallnHy;
"  [pU TPaHCIIOPTHPOBAHUHU

10 95 % (pu +25 °C u Husxe);**
10 98 % (pu +25 °C u Huxe)

ATMmocdepHOe naBneHne

79,743 ... 106,7 xIla

CB0OOIHO-TIPOTpaMMHpyEMast JIOTHKA

nmeercs (QpyHKIHOHATBHBIE OJOKU: BXOMBI, BEIXOIBL,
3alMCHU B )KypHall, JJornyeckue snements U, N,
nckmoyarouiee MUJIN, HE, tpurrep, Taiimep,
MYJIbTUIIIEKCOP, TEKCTOBBIN OJIOK)

* 1o 3aKa3y BO3MOXHbI HHbIE HOMHHAJILHBIE HAMPSHKEHUS MUTAHUS (IUCKPETHBIX BXOIOB)
** He momycKaeTcsi KOHJCHCAIUS BJIATH TP SKCIUTyaTalluu

2 KOMIUVIEKTHOCTb
HaunmenoBaHnue O6o3HavyeHue Kon | Tlpumeuanue
Pene muxpomnponeccopaoe MP700 ITHIMK 147.00.00.00.005 1
Pene muxponponeccoproe MP700. 1 1y 147.00.00.00.005 P2 | 1 Tlo 3akasy

PYKOBOI[CTBO 110 OKCITyaTallun

Pene muxponpoueccoproe MP700.
ITactiopt

ITHIN2K 147.00.00.00.005 TIC 1

3 CBUAETEJBCTBO O IPUEMKE

MukpornpoueccopHoe peine MP700
3allliuThl WU aBTOMATHUKH BBOJA, OTXOI[S[HIGﬁ

JIMHUH, CEKLIMOHHOTO BBIKJIFOYATEI,
3aBOJICKOM HOMED (pucyHok 1)
COOTBETCTBYET  TEXHHUYECKHM  YCIIOBUAM

TY BY 100101011.020-2005 w mnpusHaH
TOJHBIM JJISL OKCILTyaTaI|H.

[IpeacraButens OTK

Cepuiinbrit Ne

JlaTta u3roToBJeHUSA

Pucynox 1

M.IL



4 TAPAHTUWHBIE OBSI3ATEJIBCTBA

[IpeanpusTe-u3roTOBUTENb TapaHTHUPYET COOTBETCTBHE MHUKPOIPOLIECCOPHOIO pese
MP700 3amuTsl 1 aBTOMAaTUKH BBOJIa, OTXOJIAIICH JTMHUN, CEKIIMOHHOTO BBIKJIIOUATEN (1anee —
3amuTa) TpeboBaHusAM TexHuueckux ycioBuid TY BY 100101011.020-2005 npu cobmronenun
MpaBUJI TPAHCTIOPTUPOBAHMS, XPAHEHUS U IKCILTyaTallu.

["apaHTHiiHBINA CPOK IKCILTyaTallUK — IIATH JIET C MOMEHTA BBOJIA B AKCIUIYaTaLUIO.

Cpennuii cpok ciyKOblI 3auThl He MeHee 20 J1eT.

["apanTHiinble 0053aTeIbCTBA U3TOTOBUTENS MPEKPAIIAIOTCS B CIyYae:

- BO3HUKHOBEHHUS JE(PEKTOB BCIEACTBHE HApYLICHUS IOTPEOUTENEM YCIOBHMA
TPAHCIIOPTUPOBAHUS, XPAHCHHS U DKCIUTyaTalluH;

- MCTEYEHUS TAPaHTUMHOIO CPOKa HKCILTyaTalUH;

- €CJIM BBOJ M3JENHS B HKCIUTyaTallMIO MPOU3BEJICH MEPCOHAIOM, HE MPOUISAIINM
oOydyeHHe ¥ HE UMeEIIUM cepTuduUKara, BBIJIAHHOTO MPEANPUATUEM-U3TOTOBUTEIEM
(OAO «bemaeKTpOMOHTAKHAIAKAY).

[IpeanpusiTe-U3roTOBUTEND BBINNOIHAET FAPAHTUMHBIA PEMOHT MPU HAJIUMYMM NACHOpTa
Ha pelie, PeKIaMallMOHHOTO aKTa U OTMETKU O BBOJIE B DKCIUTyaTallUIo.

[TocnerapaHTUHHBII PEMOHT OCYILIECTBISET MPEANPUATHE-U3TOTOBUTENL B TEUEHUE BCE-
ro cpoka ciy:xObl u3nenus. [lorpeOurens OCYHIECTBISCT TPAHCIOPTUPOBAHUE peiie 3a CBOU
cuyer, JUOO OIUTAYMBAET pPacXoJbl HA KOMaHAMPOBAHUE CIELUUATMCTOB MPEIIPUITUS-
M3TOTOBUTEJIS 17151 BHITIOJIHEHUS] PEMOHTA.

BocnpousBenenue (M3roToBleHUE, KOMMPOBAHME) 3alUTHl (ammapaTHOW W/WIA TPO-
IrpaMMHOM YacTel) JIFOOBIMU CIIOCO0aMHU, KaK B IIEJIOM, TaK M IO COCTABJISFOIINM, MOXET OCY-
HIECTBIATHCSA TOJABKO 1O JAuieH3un OAQO «bendeKTpOMOHTaXKHANIAAKay, BISIOMIETOCs UCKITO-
YUTEILHBIM MPABOOOIaIaTeNIeM JAHHOTO MPOIYKTa KaK 00BEKTa MHTEIUICKTYaIbHOM COOCTBEH-
HOCTH.

5 TPAHCIIOPTUPOBAHUE U XPAHEHHUE

MP700 nmomyckaercss TpaHCIIOPTHPOBATh BCEMU BHIAMH TPAHCIIOPTA B YIIAKOBKE TPHU
YCIIOBHMHM 3aIlIUTHI OT MPSIMOTo BO3JeHcTBUS aTMOc(epHbIX ocaakoB. Ilpu TpaHcmopTupoBaHUU
BO3AYIIHBIM TpaHcroproM MP700 B ymakoBke JODKHO pa3MeIaThCsi B OTAINIMBAEMOM TepMe-
TU3UPOBAaHHOM oTceke. Pa3memenue u kpemsieHue ymnakoBaHHoro MP700 B TpaHcmopTHOM
CpeICTBE JOJDKHO UCKITIOYATh CAMOIIPOU3BOJIBHBIEC IEPEMETIICHHS U TIaICHUSI.

VYcnoBus TpancnoptipoBanus U xpaHenuss MP700 B yactu Bo31eHCTBHS KIIMMaTHYECKUX
(bakTopoB:

- TeMIIEpaTypa OKpyxarouiero Bo3ayxa or Munyc 40 no maroc 70 °C;

- OTHOCHUTENbHAs BIAXHOCTH 10 95 % mpu 35 °C u Oosee HU3KUX Temreparypax 0e3
KOH/IEHCAIIUX BJIary.

MP700 xpaHUTCS B CyXUX HEOTAILTMBAEMBIX MTOMEIICHUSIX TIPH YCIOBUU OTCYTCTBUS TThI-
JIM, TIapOB KHCJIOT, IEJI0Yel, arpeCCUBHBIX I'a30B, BBI3BIBAIOLINX KOPPO3HMIO METala U pa3py-
menue miactmace. Cpok xpaHeHus — 3 roja.

6 YKAZAHUA 110 DOKCIIVIYATAIIUA

MomHTax, Hanaaka, TeXHU4Yeckoe oOcay)uBaHue u skcruyaranus MP700 qomkHsl nipo-
W3BOJIUTHCS C COOMOIEHNEM Bcex TpeboBanwmii, n3noxkeHHbIX B TKII 181 u B pykoBoacTBe 1Mo
skcruryataruu TTIIXK 147.00.00.00.005 PO.



7 CBEJEHMUS O BBOJE B OKCIIVIYATAIIMIO

Muxpomnporeccoproe pere MP700 BBeieHO B SKCILTyaTalluio
« » 202 r.

BBOII B OKCILTyaTalluiO BBIITOJHHAIL:

HanmenoBanue opranuzanuu

IMoanuce crenmranucTa /

8 CBEJEHUS O 3AMEHE COCTABHBIX YACTEM 3AIIIUTHI

CusiTast yacThb BHoBb ycTanoB- | JlOmKHOCTB, (hamumust
Yucio [TpuunHa JIEHHAsI 4acTh. U IIOJIINCH JINIA,
HanmMmenoBanue
0TpabOTaHHBIX BBIXO/IA U3 HaumeHnoBanue u OTBETCTBEHHOI'O 3a
1 0003HaUeHNE
4acoB CTpOst 0003Ha4YeHNE 3aMEHy

9 CBEAEHUSA O COAEP) KAHUU JIPATOLHEHHbBIX METAJIJIOB

JlaHHBIE O conaepkaHuU JparoineHHbix MetaiioB B MP700 cnopaBounsie. TouHoe
KOJIMYECTBO JIPArOLICHHBIX METAJUVIOB  OMNpeAeNseTcss NpH  YTUIU3alUu  U3JeIus Ha
CIIECIIMATM3UPOBAHHOM MIPEATPUATHH.

3onoro — 0,1145348 r;

Cepebpo — 1,8710823 r.

10 MOATBEPKJIAEHUE COOTBETCTBUSA
Ceprucduxkar coorBerctBust Ne EADC RU C-BY.AJ107.B.00080/19 (cepust RU Ne0147663)

o coorBercTBuM TpeboBanusM TP TC 004/2011 «O 6e30macHOCTH HU3KOBOJBTHOTO 00OpYyI0Ba-
Hus», 1 TP TC 020/2011 «DnekTpoMarHuTHasi COBMECTUMOCTh TEXHUUYECKHX CPEACTBY.



I'abapuTHble U IPHUCOEIUHUTEIbHbIE Pa3MepPbl, Pa3Mepbl OKHA MO/ YCTAHOBKY
ycTpoiicTBa v BuJ 3aHeil maneau MP700
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OAQO «beIeKTPOMOHTAKHAIAAKA
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PEJIE MUKPOITPOLIECCOPHOE

MP730

3AIIIUTHI U ABTOMATHUKHN BBOJIA,
OTXO/SIIEN JIUHUMU,
JIBUT'ATEJIS,
CEKIIMOHHOTI'O BBIKJIIOYATEJIS

[TACIIOPT

[MINXK 147.00.00.00.003 I1C

BEJIAPYCbH
220101, r.Munck, vy IlmexanoBa 105A,
T./. (017) 378-09-05, 379-86-56
www.bemn.by, upr@bemn.by



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

1 OCHOBHBIE TEXHUYECKHUE JAHHBIE

Pene mukponponeccopanoe MP730 npenHazHaueHO 1715 3a1UTHI:

- ACUHXPOHHBIX ABUI! aTeneﬁ;

- Ka0EIBbHBIX U BO3AYIIHBIX JIMHHI AJIEKTPOINIEPEadr C JIBYXCTOPOHHUM ITUTAaHUEM;
- MUTAIONINX U OTXOJSIINX MPUCOCIUHEHUIN paCIpeIeTUTEeIbHBIX YCTPONCTB;
- TpaHchOpMaTOPOB (B KAYECTBE PE3EPBHOM 3alTUTHI TPAaHC(HOPMATOPOB).

[TapameTtp

3HaueHne

AHaJIOrOBBIE BXOJIBI:
Llenu n3MepeHus Toxa
®  KOJIMYECTBO;
®  Mana3oH BXOIHBIX TOKOB:
o pabouwmii;
O aBapuiHBIHA B (a3ax;
O HyJeBoll nocneaoBatensHocTH 310;
=  TepMHYecKas yCTOMYMBOCTD!
O JJUTENBHO,
o B TeueHue 2 c;
o BTedeHue 1 c
*  poTpebnsemMas MOIIHOCTb
Lenu HanpsxeHUs
=  KOJIMYECTBO;
=  BXOJHOE Halps KCHHUE:
O HOMHHAIIBHOE B (ha3ax;
o pabouee;
=  potrpebasiemast MOLTHOCTh
UYacrota
®  HOMUHAIIbHOE 3HaYECHHE;
=  paboumii Mana3oH 9acToT

4,

or 0,1y 1o 2ly; ln=5A (1 A);
ot 2l 1o 401Iy;
ot 0,021y mo 5ly;

2ly;

401y;

1001y

IIpY HOMUHAJIBHOM TOKe He Oosee 0,25 B-A;

4

o 100 B;
J0 256 B
IpY HOMUHAJIFHOM HarpspkeHuH He Oornee 0,25 B-A;

50T
or45 no 55T’y

JucKpeTHbIE BXOBL:
- KOJINYECTBO,
"  BXOJIHOM CHUT'HAJ

16 nporpaMMHUpYEMBbIX, U30JIMPOBAHHBIX MEXAY COOOH;
~230 B (=220 B)*, 1 mA;

Penelinble BBIXObI:

®  KOJIMYECTBO; 11 (8 mporpamMmmMupyeMBIX);
"  HOMHHaJbHOE HAIPsHKCHUE; ;
®  HOMUHAJIbHBIN TOK HAarpy3KH; 8 A;
= pa3MBIKaIONIas CIOCOOHOCTH JJis ocTosiHHOTO | 24 B, 8 A; 48 B, 1 A;
TOKa; 110 B, 0,4 A; 220 B, 0,3 A;
"  KOJHMYECTBO KOMMYTAIli Ha KOHTAKT:
HarpyKeHHbIH; 10 000;
HEHarpy>KeHHBIH 100 000,
DJeKTpoNUTaHHE:
n

HOMHWHAJIBHOC HAIIPAKCHUC IMTUTAHUS,
- pa60q1/1171 JHaIia30H IIUTaHUA:

O Halps’KEHUE IEPEMEHHOI'O TOKA,

o HalpsHKEHUE MTOCTOSIHHOTO TOKA,

- HOTpC6J'I$[CMaH MOIITHOCTb:
@) B HOpMAJIbHOM PEKUME;
@) npu Cpa6aTLIBaHI/II/I 3alIuT

~230 B (=220 B)*, 1 MA;

ot 100 o 253 B;
ot 100 1o 300 B (;romycTuMBIit YpOBEHb ITyIbCAIHH
20 %);

He Ooitee 5 B-A;
He Oonee 10 B-A

3amuThl:

= 4-x cTyneH4aTas HarpasJeH-

Hasi/HeHAIIpaBJICHHAs 3al[UTa OT MOBBIIICHUS
TOKa,

" HanpaBJICHHas/HEHAIIpaBJIeHHas 3allUTa OT I10-
BBILIEHUsI TOKA (MOIIHOCTH) HYJIEBOH MOCIIEN0-
BaTeNpHOCTH (2 cTynenu 1o In, 2 crynenu mo
lo);

= 2-X CTylIeHYaTas HarpaBJeH-
Hasi/HeHAIIpaBJICHHAs 3alUTa OT NOBBIICHHS
TOKa (MOIITHOCTH) OOpaTHOI IOCIIeT0BaTEIHHO-
CTH;

"  O/HOCTYIEHYaTas 3al{Ta OT ITOBBIIICHHUS TOKA
BBICIIEH IapMOHHKHU HYJICBOH 11OCIIEI0BATENb-
HOCTH;

"  OJHOCTYIEHYaTas 3allUTa OT 0OphIBa MPOBO/IA;

= 2-X CTyIEHYaTas 3alliuTa OT ITOBBIILICHHS

HaIpsKCHUS;

®  2-X CTyIeHYaTas 3allUTa OT IIOHMKCHUS

HaIpsHKCHUS;

= 2-X CTyIEHYaTas 3allluTa OT ITOBBIILICHUS

HaIpsKSHUsI HyJIeBOM MOCIIEI0BATEILHOCTH,

C BBIIEPKKOI BpEeMEHH M 3aBUCHMOH JIO0
HE3aBUCHMOM XapaKTEepUCTHKON, UIMEET ITyCK IO
MOHMKEHUIO HATIPSDKEHHUS,

C HE3aBHCUMOH BBIJIEPKKON BPEMEHH, UMEET ITyCK
IO TIOBBIIICHHIO HAIIPSKEHUsI HYJIEBOU
MOCJIEI0BATENLHOCTH;

C HE3aBHUCHMOU BLIHCp)KKOﬁ BpPEMCHH, UMECT IIyCK
IO IMOBBIICHUIO HAITPSAKCHUS O6paTHOﬁ
TMOCJI€I0BATEIIbHOCTH,

C HE3aBHCUMOH BBIIEPKKON BPEMEHH, UMEET ITyCK
O MOBBIIIEHHUIO HATIPSKEHUS HYJIEeBOI
MIOCTIEIOBATEIEHOCTH OCHOBHOM TapPMOHHKH;

C HE3aBHCUMOM BBIJEPKKONA BPEMEHY;

C HE3aBUCUMOH BBIJEPKKON BPEMEHH, C YCTAaBKOU Ha
BO3BparT, ¢ Bo3MoxHOCThI0 AIIB o Bo3Bpary;

C HE3aBUCHUMOM BBIJIEPIKKON BPEMEHH, C YCTaBKOM Ha
BO3BpaT, ¢ BO3MOoxkHOCTbI0 AIIB mo Bo3Bpary;

C HE3aBUCUMOM BBIJEPKKON BPEMEHH, C YCTAaBKOU Ha
BO3BparT, ¢ Bo3MokHOCThi0 AIIB o Bo3Bpary;




TTapameTp

3HaueHne

» 2-X CTyIIEHYaTas 3allUTa OT HOBBILICHHUS
HarpspKeHUs! 00paTHOI MOCIIe10BaTEIbHOCTH;

* 2-X CTyNEHYaTas 3allliTa OT IOBBIMICHUS dYa-
CTOTHI;

* 2-X CTymeHuaTas 3aIl{Ta OT MOHIKEHUS 9acTo-
TBI;

= 2-X CTyNCHYATasl 3allNTa [0 IEPETPEBY;

" QJIOKMPOBKA ITyCKOB JIBUTATEJNsI IO TEINIOBOMY

C HE3aBHUCHUMOM BBIJIEPKKOM BpPEMEHH, C YCTaBKOW Ha
BO3BpaT, ¢ BO3MoxkHOCTbI0 AIIB no Bo3Bpary;

C HE3aBUCUMOM BBIAECPKKON BpEMEHH, C yCTaBKOW Ha
BO3BpaT, ¢ BO3MoXkHOCThi0 AIIB no Bo3Bpary;

C HE3aBUCUMOU BBIACPKKON BpEMEHH, C yCTaBKOW Ha
BO3BpaT, ¢ BO3MOoXkHOCThI0 AIIB no Bo3Bpary;

C TCIJIOBOM MOJICIBIO;

[0 NPEBBIIIEHUIO TEIJIOBBIM COCTOSHUEM 3aJaHHOTO

COCTOSTHHIO; 3HAYCHHS;
" OJIOKMPOBKA ITYCKOB JBHTraTeis MO YHCIY IIyC- | IO OOIIEMY YHCIY IIYCKOB M IO YUCIY TOPSIYMX ITyCKOB;
KOB;
" 3aIUTa OT 3aTSHKHOTO ITyCKa; ecTb
" 3ammra OT OJOKHPOBKH pOTOpa ecTb
ABTOMaTHKA AIIB, ABP, YPOB (YPOB3), JI3III
T"abapuTHBIE pa3Mepbl, MM 306x133x182

Macca ycrpoiicTBa

He Ooxee 4,0 xr

Pabouwmii inanazoH TeMneparyp OKpy>Karolero Bo3ayxa

Munyc 25... +40 °C

[penenbHBIN paboynii TUaNa30H TEMIIEPATyp OKPYKa-
IOIIEro BO3/1yXa C COXpaHeHUEeM (DYHKIMIA 3aluT

Mumnyc 40... +70 °C

OTHOCHTENBHAS BIaKHOCTb:
= B pabouux yCIOBUAX IKCIUTyaTaIlUH;
®  IpH TPaHCHOPTUPOBAHHH

10 95 % (mpu +25 °C u Huxe);**
10 98 % (pu +25 °C u Huxe)

ATMmocdepHOe naBieHne

79,743 ... 106,7 xIla

* ITo 3aka3y BO3MOYKHBI HHbIE HOMUHAJIbHBIE HAMPSIKEHUS MUTAHUS (IUCKPETHBIX BXOJOB)
** He momyckaeTcsi KOHICHCAINS BIIATH NP SKCIDTyaTalluu

2 KOMIIUVIEKTHOCTb

HaunmeHnoBanue O0o03HaueHNE Koin | Ilpumeuanue
Pene mukponponeccopaoe MP730 TTIHIXK 147.00.00.00.003 1
Pene mukpomnponeccopusie MP700,
MP730. PykoBoACTBO 1O TIIINXK 147.00.00.00.003 PO 1 [To 3aka3zy
DKCILTyaTaI[uu
Pene muxponpoueccoproe MP730. | 1ypypoee 147.00.00.00.003TIC | 1
ITactiopt

3 CBUAETEJIBCTBO O IPUEMKE

Pene MukpompoleccopHoe 3aluThl |
aBTOMATHKH BBOJA, OTXOMSIICH JIMHUM, JBHTa-
TeNs, CEKIIMOHHOI'O BBIKJIIOYATENs, 3aBOICKON
HOMEp (PHCYHOK |) COOTBETCTBYET TEeXHUYE-
ckuM ycaosusMm TY BY 100101011.020-2005 u

IIPpHU3HAH I'OJHBIM JJId SKCIITyaTaluu.

[IpencraButens OTK

Cepuiinbrit Ne

JlaTta u3roToBJIeHUSA

Pucynox 1

M.IL



4 TAPAHTUMWHBIE OBSI3ATEJIBCTBA

[IpennpusTHe-N3roTOBUTENb TapaHTHUPYET COOTBETCTBUE pelieé MHUKPOIPOLECCOPHOTO
3alllUThl M ABTOMATHUKU BBOJAA, OTXOJSIIEH JIMHUM, ABUTATENsl, CEKLIMOHHOIO BBIKIIOYATENS
MP730 (nanee — 3amura) TpeboBaHusIM TexHuueckux ycioBuii TY BY 100101011.020-2005
npu COOJIIOICHUH TIPAaBUII TPAHCIIOPTUPOBAHUS, XPAaHEHUS U SKCILTyaTallHH.

I"apaHTuiHBIN CPOK 3KCIUTyaTallMu — ISATh JIET C MOMEHTA BBOJIA B SKCILIyaTalHIO.

Cpennuii cpok ciyO0bl 3auThl He MeHee 20 J1eT.

I"apanTuiinble 00s13aTEIBCTBA U3TOTOBUTEINS IPEKPAILAIOTCS B CIyYae:

- BO3HUKHOBEHUSI JIe(EKTOB BCIICACTBUE HAPYUICHUS IOTPEOUTENEM YCIOBHIA
TPAHCIOPTUPOBAHUS, XPAHEHUSI U SKCILTyaTalluH;

- MCTEYEHUs TApaHTUITHOIO CPOKA IKCILITyaTaluy;

- €CJIM BBOJI U3/IENIUS B 3KCILIyaTallMIO MIPOU3BEIECH MEPCOHAIOM, HE MPOIIEAIIUM 00yyde-
HHUE U HE UMEIOLINM cepTu(durKaTa, BeianHoro npeanpusitueMm-usroropureneM (OAO «bemnek-
TPOMOHTA)KHAIIAKA).

[TpennpusaTHe-n3roTOBUTENb BBIIOIHSIET FApaHTUHHBIM PEMOHT MIPU HAJIMYUU [1aCIIOpTa Ha
peie, peKJiaMallMOHHOI0 aKTa U OTMETKH O BBOJIE B IKCILIYaTaLUIO.

[TocnerapaHTHIHBIA PEMOHT OCYIIECTBIISIET MPEANPUATHE-U3TOTOBUTEIL B TEUEHUE BCETO
cpoka ciyx0bl u3nenus. [lorpeduTesb OCyIIECTBISAET TPAHCIIOPTUPOBAHHUE pelie 3a CBOW CYET,
100 OIJIauYMBAET PACXO0/Ibl HA KOMAaHUPOBAHUE CIIELIUATIUCTOB MIPEANPUATHI-U3TOTOBUTENS ISl
BBINOJIHEHUS] PEMOHTA.

BocnpousBenenne  (M3roTOBJICHHE, KONMPOBAHWE) 3alIUTHl  (ammapaTHOW — W/WMIH
IporpaMMHOM YacTeil) Mo0bIMU crioco0amM, Kak B LI€JIOM, TaK U 10 COCTaBISIOIIMM, MOXKET
OCYIIECTBIAThCA TOJNBKO MO JinueH3un OAOQO «bendneKTpoMOHTaKHANAAKaY, SBISIOIIErocs
UCKJIIOUUTENbHBIM IIPAaBO00JIaIaTeNIeM JAHHOTO MPOAYKTa KaK OObEKTa HHTEUIEKTYaJbHOH
COOCTBEHHOCTH.

S TPAHCITIOPTUPOBAHUME U XPAHEHHUE

MP730 pomyckaeTcst TpaHCIOPTUPOBATH BCEMH BUAAMH TPAHCIOpPTa B YIIAKOBKE MPHU
YCIIOBUU 3aIMTHI OT NPSIMOT0 BO3AEHCTBUS aTMOCEpPHBIX ocankoB. Ilpu TpaHcmopTupoBaHUU
BO3QyIIHBIM TpaHcmopToM MP730 B ymakoBKke JOMKHO pa3MeniaTbcs B OTAIIMBAEMOM T'epMe-
TU3UPOBAHHOM OTCeke. PasmemieHue W KpervieHue ynakoBanHoro MP730 B TpancmopTHOM
CPEICTBE OJKHO MCKIIIOYATh CaMOIIPOU3BOJIBHBIE IEPEMEILLIEHUS U TaICHUS.

YcnoBust TpancnopTrpoBanus 1 xpaneHuss MP730 B yacTi BO3IEHCTBUS KIIMMaTHIECKUX
(bakTOpoB:

- TeMIIepaTypa OKpykaromiero Bozayxa ot munyc 40 go matoc 70 °C;

- OTHOCHUTENbHAsS BIAXHOCTB 110 95 % mpu 35 °C u O6onee HU3KHUX TeMIieparypax 0e3 KoH-
JIEHCAllUU BIIary.

MP730 xpaHuTCS B CyXHX HEOTAIIMBAEMBIX TIOMEIIECHHUSIX MPU yCIOBUU OTCYTCTBHS ITHI-
JIM, TIApOB KHCJIOT, IIEN0YEH, arpeCCUBHBIX I'a30B, BBI3BIBAIOIIMX KOPPO3UI0 METalIa U paspy-
menue miactmace. Cpok xpaHeHus — 3 roja.

6 YKAZAHUA 110 DOKCIIVIYATALIUA

MomHTax, Hajaaka, TEXHUIeCKoe o0CIyxuBanue u skcryaranus MP730 momkHbI Tpous-
BOJUTKLCS ¢ COONMIOZIEHNEM BCcex TpeboBaHui, n3nokeHHbIXx B TKII 181 u B pykoBocTBE 10 2KC-
ryataruu [TIIXK 147.00.00.00.003 PD.



Pene mukponponeccopuoe MP730 BBe1€HO B HKCIUTYaTAIUIO «

7 CBEJEHMUS O BBOJE B OKCIIVIYATAIIMIO

BBOI[ B OKCILTyaTallhuiO BBITTOJIHUII:

HanmenoBanmne OpraHu3anuunu

HOI[HI/ICB cricouaJiucra

» 202_ T

8 CBEJJEHUSI O 3AMEHE COCTABHBIX YACTEM 3AIIIUTHI

CHsTaga 4yacTh

HaumenoBaunue
U 0003HAUYEHUE

Yucno
O0TpabOTaHHBIX
4acoB

[Tpuumna
BBIXOJA U3
CTpOs

BHOBB ycTaHOB-
JICHHAs 4acTh.
HammMmenoBanue u
0003HaYeHHE

JlomkHOCTB, (haMunus
¥ TTOJIHCB JINIIA,
OTBETCTBEHHOTO 32
3aMeHy

9 CBEAEHUSA O COAEP) KAHUU JIPATOLHEHHbBIX METAJIJIOB

CyMmMapHas Macca AparolieHHbIX METaJJIOB B 3aIUTE:
3omnoto — 0,00218 r;
Cepebpo — 0,00184 r;

IMannammit — 0,00003 r.

Ceptudukar coorBerctBust Noe EADC RU C-BY.A107.B.00080/19 (cepust RU Ne0147663)
o coorBerctBuM TpeboBanusM TP TC 004/2011 «O 6e30macHOCTH HU3KOBOJIBTHOTO 000pY/10Ba-

10 HOATBEPKIAEHUE COOTBETCTBUSA

Hus», 1 TP TC 020/2011 «DnekTpoMarHuTHast COBMECTUMOCTh TEXHUYECKHX CPEACTBY.




MNPUJIIOKEHUE A
(cnpaBouHOE)

I'aGapuTHbIe U IPUCOETUHUTEIbHBIE Pa3MePbl, pa3MepPbl OKHA M0]] YCTAHOBKY
ycTpoiicTBa U Buj 3aaHeil nanean MP730
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Pucynok A.1 - I'abaputnsie pazmepst MP730
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Pucynok A.3 - Bun 3aanei manen MP730
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	МР700, МР730. РЭ Реле микропроцессорное защиты и автоматики МР700 (с в. 2.0), МР730 (с в.1.02) (от 21.09.2021)
	МР700. ПС Реле микропроцессорное защиты и автоматики МР700 (от 16.09.2021)
	МР730. ПС Реле микропроцессорное защиты и автоматики МР730 (от 16.09.2021)

