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BBEOEHUE

Hactoawmn OokymMeHT npefHasHayeH Ans nsydeHus mukponpoLeccopHoro pene MPS50.

B coctaB gaHHOro OOKyMeHTa BKMOYEHO: OnucaHuve YCTPOWCTB U npuHUuna paboTbl
MP550, TexHM4YecKkne XapaKTEpPUCTUKM, a TakKe CBeAeHus Heobxoaumble ANs npaBUibHOM
SKcnnyaTauumn n pykoBoacTtso no npotokony ceasn «MP-CETb» (MODBUS),

«M3K 103» (IEC 870-5-103).

MpeonpuaTtve octaBnsieT 3a cobOM NpaBO BHECEHUA WU3MEHEHWUN, HE OTPaKEHHbLIX B
HaCTOSILLEM PYKOBOACTBE MO 3KCMNyaTauun, He yxyalawlwmx napamMeTpoB M3OeNUs U He
BNusOWMX Ha 6e3onacHyto paboTy ycTponcTBa (Ons MX YTOYHEHUs cnepyeTt obpalwatbes K
pa3paboTyuky).

1 HASBHAYEHUE U3OENUA
MukponpoueccopHoe pene MP550 (manee — MP550) npegHasHavyeHO ANS KOHTpONsa u
yrnpaBrieHus BblkrntoyaTenem Harpysku 6/10 kB.

MP550 sBnsetcsa coBpeMeHHbIM UWMAPOBbIM YCTPONCTBOM 3aliuUTbl, YNpaBfeHus W
npoTMBOABapPUNHOMN aBTOMaTUKN, n npeacrasnsaet cobon KOMOUHMpoBaHHOE
MHOroOyHKLUMOHANbHOE  YCTPOWCTBA, o0bbeguHsalowee pasnvyHble  QYHKUMW  3aLuUThl,
N3MepPEHNd, KOHTPONS, MECTHOIO U ANCTAHLUMOHHOIO yrnpaBfieHus.

Mcnonb3oBaHne B ycTtponctee MP550 COBPEMEHHOWN  aHanoro-umMgposon U
MUKPOMPOLIECCOPHON 3neMeHTHon ©asbl obecrneynmBaeT BbLICOKYHO TOYHOCTb W3MEPEHUn W
NMOCTOSIHCTBO XapaKTEPUCTUK, YTO MO3BONSET CYLLECTBEHHO MOBLICUTb YYBCTBUTESIbBHOCTb U
ObICTPOOENCTBME 3aLLNT, a TaKKe YMEHbLUNTb CTYNEeHU CEeNIEKTUBHOCTU.

dyHKunK, BbinonHaemble MP550 npuBeneHbl B Tabnuue 1.1.

Tabnuuya 1.1

KonnyectBo

OyHKUMN Koo ANSI CTyNEHEl

HeHanpaBneHHaqa 3awmTta OoT NOBbILLEHNA TOKa 51 4

HeHanpaBneHHaﬂ 3alnTa OT NOoBbILLEHUNA TOKa
HyJ'IeBOﬁ nocrieaoBaTesyibHOCTU

3awuTa oT NoBbILEHUS CyMMapHOro TOoKa
HyﬂeBOVI nocrnenoBaTesibHOCTU BbICLUNX S 1
rapMOHUK

51N 4

HeHanpaBneHHaﬂ 3alTa OT NOoBbILLEHUNA TOKa

y 46 2
obpaTHoW nocrnenoBaTenbHOCTH

3awmTta oT obpbiBa nposoga (12/11) 46BC 1

YeTbipéxkpaTHoe AlB BbikntoyaTens
3alwmaemoro npucoeanHeHns

79 —

KoHTponb coctosiHus BbikntoyaTens ¢ YPOB
(YPOB3)

ABP — -

50BF —

Broknpytowasn noruka — —

BHelwHne 3awuThl —_ 8

Bocemb BXOOHbIX NOrM4eCKnx curHaJjioB no
norvke «» nnu «NMN»
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MpopomkeHue Tabnuubi 1.1

KonnyecTtBo

PyHKUMN Koo ANSI CTyreHel

BoceMb BbIXOaHbIX FIOrMYECKUX CUrHaNoB Mo
norunke «AINMAN»

Onpegensiemas nonb3oBaTesieM noruka —
PYHKUNOHarbHble B10KM: BXOAbI, BbIXOAbI,
3anucu B XXypHarn, fiormyeckne anemeHTbl U, — —
I, neknmovatowee UJN, HE, Tpurrep, Tanmep,
MYNbTUNNEKCOP

MHaukaumsa 0encTByowmnx (TEKYLNX) 3HAaYEHUN
TOKOB 3aLMLLaeMOro NpUcoeanHeHns

MecTHOEe n gucTaHUMOHHOE ynpasrieHune
BbIKIto4aTenem, nepekrtoveHne pexxmma — S
ynpasreHuna

BriokmpoBaHue 0T MHOTOKPaTHbLIX BKITHOYEHUN — —

3agaHue BHYTPEHHEN KOHurypaumm (BBog
3aLNT 1 aBTOMATKKK, BbIOOP 3aLUTHbBIX
XapaKTepuUCTMK, KONMYECTBO CTYNEHEN 3aLLnThbI, — —
nporpamMmmupoBaHne fNormkn 1 T.4.)
nporpaMmmHbIM CNocobom

MecCTHbIN 1 OUCTaHUMOHHbIA BBOA, XpaHEHNE U
oTObOpaXKeHMe yCTaBOoK 3alunT U aBTOMaTUKN

Peructpauusa aBapuitHbix napaMmeTpoB
3alUMLLaemMoro NpucoeanHeHUs (AeNCTBYHOLLNX
3HaYeHUIN ToKa M TNa NOBPEXAEHMS) U
cpabaTblBaHNE M3MEePUTENbHbIX OPraHoB

Perucrpaumsa nsmeHeHns curHanos Ha
AVCKPETHbIX BXOAaXx (COCTOSIHUS BbIKItoYaTens
NpucoeavHeHns, Lenen ANCTaHLMOHHOro — —
ynpaBreHus U BHELLIHUX 3aLLUWT) U KOMaHg,
ynpaeneHusi, NoCTynatoLMX No KaHany CBSA3W

YyeT konu4decTBa OTKITIOYEHUN BbIKoYaTensd — —

lMonyyeHne ANCKPETHBLIX CUrHaNOB ynpaBeHus
1 6NOKMPOBOK, BblAaya KOMaHA yrnpasreHus,
aBapurHOM N NpeaynpeanTensHOm
curHanumsaumm

O6meH nHpopmaumen c sBepxHum yposHem (ACY
TI)

HenpepbiBHasg camoguarHocTnka annapaTtHoOm u
nNporpaMMHON YacTtu

YCTPONCTBO WMEEeT LWeCTb [Pynn YCTaBOK, KOTopble MOryT ObiTb BbliOpaHbl npwu
nporpaMMUpoOBaHUN  Yepe3 KhnaBuaTypy, MNepcoHarnbHbIA KOMMbIOTEP WNU CeTb CBA3WN.
YcTaHoBreHHas rpynna yctaBok otobpaxaetca Ha XKW gucnnee ycTponcTBa, a Takke MOXeT
ObITb MHOMUMPOBAHA Ha CBETOAMOAHBLIX WMHAMKATOpax. HesaBncumo OT caenaHHoro BbliGopa,
YCTPOMUCTBO MOXET MPUHYOMUTENbHO MCNOMb30BaTb Apyre rpynnbl YCTaBoK. OTO MOXET OblTb
BbIMOMIHEHO Yepe3 CeTb UMW OUCKPETHbIN BXO, creumnaribHO CKOH(UIypupoBaHHbLIA O51s1 9TOW
uenn. Korga curHan cbpacbiBaeTcs, TO npeaBapuTenbHO BblibpaHHaA rpynna ycTaBoOK
yCTaHaBIMBaeTCH CHOBA.
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2 TEXHUWYHECKUE XAPAKTEPUCTUKH

Tabnuua 2.1

MapameTtp

3HauyeHue

Llenn namepenus Toka:
a) KOnn4yecTBo;
6) AMana3oH BXOOHbIX TOKOB:
1) pabouun;
2) aBapunHbLIN B hasax;
3) HyneBou
nocnegoBaTenbHOCTH In;
B) TepMunyeckast yCTONYNBOCTb:
1) AnNnTEnbLHO;
2) B TeyeHue 2 c;
3) B TeyeHne 1 ¢

4

oT 0,1I1H go 2IH; *
oT 2IH go 40IH;

oT O o 5IH;
21H;

401H;
100IH

MoTpebnsemas MOLLHOCTb:
- MO UensiM ToKa;
- M0 UensM NuTaHns

npu HoMMHanNbLHOM Toke He 6onee 0,25 B-A;
He 6onee 10 B-A

,D,I/ICerTH ble BXOObl:
"  KOJIN4ecCTBO,

8 nporpammupyembIx, N30NMPOBaHbI Mexay
cobon,

UH~48B

UH — HOMMHanbHOE Hanps)XeHne ANCKPEeTHOro
BXoaa.

PenenHble BbIxoabl:
= KONWUYECTBO;
"  KOMMYTMPYEMbIE CUTHAsbI;

" KOJIn4yecTBO KOMMyTaHMVI Ha

3

~220 B, 8,0 A;

=220 B, 04 A;

=220B, 0,3A (akT.-nHg. Harpy3ka T<0,04 c);
=110B, 0,5A (akT.-nHg. Harpy3ka T<0,04 c);

KOHTAKT:  HarpyXeHHbIN; 10 000;
HEeHarpy>eHHbIN 100 000;
WHTepdenc yenoBeko-MaLLMHHbIN:
"  WHAOMKaTOpbl CBETOAMOAHbIE:
v KONUYecCTBO; 12;
v' cBOOOHO Ha3HavYaemble; 8;
=  KnaBuaTypa; 10 knaBuL;

= aucnnen

XUOKOKpUCTanInM4eckmn ¢ nogcBeTKON,
2 CTPOKM No 16 cMMBOJIOB

JlokanbHbIV NHTEpPENC:
"  CKOPOCTb Nepefayun gaHHbIX;

®  [OalibHOCTb CBA3W MO KaHarly;
" MPOTOKOJ1 CBA3N

RS-232

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

1,5 m;

“‘MP-CETb” (MODBUS), «M3K 103» (IEC 870-
5-103)
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MpopomkeHne Tabnuubi 2.1

MapameTp 3HauyeHue
YpaneHHbIn uHTepgenc: RS-485 (n3onnpoBaHHbIn)

" CKOPOCTb Nepefaydn JaHHbIX; 1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600 6uT/c;

" [arbHOCTb CBA3W MO KaHany; [o 1000 m;

"  TUN KaHana; 2-X NpoBoAHast uanyeckas nNMHUS;

" MPOTOKOJ CBA3MN; “‘MP-CETb” (MODBUS), «M3K 103» (IEC 870-
5-103);

" ranbBaHu4yeckaa wusonauma mexay | He meHee 1000 B
CUCTEMHbIMN CUTHANaMM U NIMHNEN

OcuunnorpadupoBaHue:
e yucno BbIBOPOK Ha Nepuoga; 20;
e YKCIO aHanoroBbIX KaHaoB; 4;
e [NUTENbHOCTb 3anucu obLas:; 2,73 c;
e YMCIIO AUCKPETHBIX CUrHaroB; 16;
e (bopmaT nNpeacTaBneHns daHHbIX 6e33HakoBbIV 16 p. NnpeobpasoBaHne B

dopmate COMTRADE npu nomoLuu
nporpaMmmHon 060n04kn «YHUKOH»

Pernctpauyus coobLueHnn:

e XXypHan aBapwui; 32;
e XypHan cobObITu; 128:;
Nokasatenun HageXHOCTW:
* cpeaHaa HapaboTka Ha oTka3 100000 vy;
* cpefHee BpeMsi BOCCTaHOBIIEHUS He Gonee 1 y;
" MOJSIHbLIN CPOK CAY>KObl He meHee 20 ner;

" MOTOK INOXHbIX  cpabaTbiBaHWii | He Goree 110
yCTPOWCTBA B rof

Pabouuni gnanasoH Temnepartyp Munyc 25... +40 °C
OKpyXatoLero Bo3gyxa
MpenenbHbIN pabounii AnanasoH Munyc 40... +70 °C

TemnepaTyp OKpyXaroLLero Bo3gyxa ¢
COXpaHeHneM (QYHKLMN 3aLmT

OTHocuTenbHasa BaXXHOCTb:

- B pabounx ycnoBumsix aKkcnnyataumm; 0o 95% (npu +25 °C n Huxe);**

- NPW TPAHCMOPTUPOBAHUN 0o 98% (npu +25 °C v Huxe)
ATMocdepHoe aaBrieHne 79,743 ... 106,7 klNa
HomuHanbHble paboyne 3HayYeHns no MOCT 17516.1-90 gns rpynnbl
MEXaHUYECKNX BHELLUHMX BO3AENCTBYIOWNX | MEXaHUYECKOro UCcnoniHeHns M40
drakTopoB (cooTBeTCTBYET MO CENCMOCTOMKOCTM 9

BGannam)

YCTONYNBOCTb K MEXaHNYECKUM BHELIHUM | B COOTBETCTBMM C YCNOBUAMUA
BO34ENCTBYOLWNM (hakTopam npu TpaHcnopTupoBaHus «C» no
TPaHCNOPTUPOBAHUM FOCT 23216-78
HoMunHanbHoe HanpsXxeHne NUTaHnAa =24 B
MP550 pegakums 1.00 8 www.bemn.by
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MpopomkeHne Tabnuubi 2.1

MapameTtp

3HauyeHue

"abapuTHble pasmepsbl

239x133x178,5 mm

Macca

He 6onee 3 kr

CreneHb 3awWwmTbl, 0becnevynsaemas
obonouykon (kopnycom);
CTeneHb 3alUnThbl KNEMMHbIX pa3bEMOB

IP30 no NOCT 14254-96;

IPO0 no NOCT 14254-96

*

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

** He AonyckaeTcd KoHAeHCauua Briarn npu aKkcnnyataunumn MMKpornpouecCopHbIX pere

IH — HOMMHanNbHbBIM BXOOHOW TOK (HOMUHANbHbLIA BTOPUYHBIA TOK OT dda3HbIX

TpeboBaHWs aNEeKTPOMarHNTHON COBMECTMMOCTHM NpUBEAEHLI B Tabnvue 2.2.

Tabnuuya 2.2

MapameTtp

3HauyeHue

YCTOMYMBOCTb K BO34ENCTBUIO HAHOCEKYHAHbIX
MMMYNbCHbIX MOMEX B COOTBETCTBUM C TpeboBaHUAMU
CTb MO3K 61000-4-4-2006

(M3K 61000-4-4:2004):

- NS BXOAHbIX Llenen NMTaHus;

- NS ocTanbHbIX HE3aBUCUMBbIX LiENewn;

- KpuTepuin kadectBa (PyHKLMOHMPOBAHWS

4 kB
2 kB
“A”

YCTOMYMBOCTb K NpOBaniam n KpaTkoBPEMEHHbBIM
NpepbIBAHNAM HanNpPsXKeHUS CEeTU ANEKTPONUTAHNS B
COOTBETCTBUMN C TpeboBaHNAMM

CTb MO3K 61000-4-11-2006

(M3K 61000-4-11:2004) n CTBE M3K 61439-2007:
a) ypoBeHb UCMbITaTENBHOrO HanNpPsXXeHnsa B % ot

HOMMHarbHOro HanpspkeHns anektTponuTanus (Uy nurt.):

1) anga npepbiBaHUNR;
2) Ans nposarsos;
6) 4NMTENBHOCTL NPOBAIIOB U NPepbIBaHUM

0 %;

40 %,

He meHee 500 mc (kpuTepui
KadyecTBa (pyHKUMOHMpoBaHUA “A”);

He MeHee 5 ¢ aAnsa npepbIBaHUN U He
mMeHee 1 ¢ ansa npoBanos (KpUTepui
KayecTBa (pyHKUMOHMpoBaHuA “C”)

YCTOMYMBOCTb K BO3AENCTBUIO MUKPOCEKYHOHbIX
MMMYNbCHbIX MOMEX B COTBETCTBMM C TpeboBaHMSAMHN
CTb M3K 61000-4-5-2006 (M3K 61000-4-5:2005):

- aMnNMTyga HanpshKeHUsa UcnblTaTenbHOro MMNYbCa;

- KpUTEPWUIA KayecTBa PYHKLIMOHMPOBaHNS

(4,0+0,4) kB npn nogade nomexm
MO CXeMe «MpoBOA4-3EMINAR;
(2,0+0,1) kB npu nogaye nomexu
MO CXeme «MpoBOA-NPOBOAY;

“p

YCTONYNBOCTb K BO3AENCTBUIO MOBTOPSOLLNXCSA
konebaTtenbHbIX 3aTyxatoLwmnx nomex yactoton 0,1 un
1 Ml'y B cooTBeTCTBUM C TpeboBaHMAMMK

CTBETOCT P 51317.4.12-2001.:

- amnNnUTygHoOe 3HavyeHve NepBOro UMnynbca
NCNbITAaTENbHOIO HaMNPSXXEHUS;

- KPpUTEPUIN KavecTBa (PYHKLMOHUPOBAHNSA

(2,5+0,25) kB npu nogade nomexu
No cCXxeme «npoBog — 3eMNNAY;
(1£0,1) kB npn nogaye nomexu no
CcXeme «NpoBoA — NPOBOAY;

“p
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MpopomkeHne Tabnuubl 2.2

MapameTtp

3HauyeHue

YCTOMYMBOCTb K 9SIEKTPOCTATUYECKMM pa3psam B
COOTBETCTBUMN C TpeBoBaHNAMM

CTb IEC 61000-4-2-2011 (M3K 61000-4-2:2008):
- MPY KOHTaKTHOM paspsiae;

- PV BO3OYLUHOM pa3psje;

- KpUTEPUIN KavecTBa (PYHKLMOHUPOBAHNSA

6 kB;
8 kB;
“A”

YCcTOM4YNMBOCTL K BO3OEWCTBUIO MArHUTHOrO Mons
NPOMbILLIIEHHOM YacCTOTbl B COOTBETCTBUMU C
TpeboBaHuamm CTb MGK 61000-4-8-2011

(M3K 61000-4-8:2006):

- HaNpPsPKEHHOCTb HEMPEPbLIBHOrO MarHUTHOIO NONs
NOCTOSIHHOM MHTEHCUBHOCTN;

- KpuTepuin kadectBa (PyHKLMOHMPOBAHUS

30 A/m;

“A”

YCTONYNBOCTb K BO3AENCTBUIO MMMYNbCHOMO MarHUTHOIO
nonsa B COOTBETCTBUU C TpebBoBaHNAMMN

CTBb IEC 61000-4-9-2012 (FTOCT 30336-95):

- MaKcuMarnbHas Hanps»KEHHOCTb UMMNYMbCHOIO
MarHuMTHOro nons;

- KpuTepun Kadectsa (PyHKLMOHMPOBAHWS

300 A/wm;

“A”

YCTOMYMBOCTb K BO3AENCTBUIO paano4acToOTHOrO
3NEKTPOMAarHUTHOrO NOJisi B COOTBETCTBUM C
TpeboBaHuamn CTh IEC 61000-4-3-2009

(IEC 61000-4-3:2008):

- HANPSXXEHHOCTb M3Ny4yaeMoro 04HOPOAHOIO
3NEeKTPOMarHMTHOro nons,

- AManasoH YacToT AMEKTPOMarHUTHOro Nosns;

- KpuTepun kadectBa (PyHKLMOHMPOBAHUS

10 B/wm;

o1 80 go 1000 Ml wu;
“A”

YCTOMUYMBOCTB K 3aTyxaroLemy konebaTtensHOMy
MarHMTHOMY MOS0 B COOTBETCTBUU C

IEC 61000-4-10:2001 (FOCT P 50652-94):

- CTerneHb XECTKOCTU UCMbITAHUN;

- KpUTEPUN KayecTBa (PYHKLMOHNPOBAHUS

4,
«A»

YCTOMYMBOCTb K KOHOYKTUBHBIM MOMeXaM, HaBe4eHHbIM
pagMo4acTOTHBIMUM ANIEKTPOMArHUTHLIMM MNOMASMU, MO
CTBb IEC 61000-4-6-2011 (IEC 61000-4-6:2009):

- UCNbITaTeNbHbIN YPOBEHb (UCMbITaTEeNbHOE
HanpspkeHue);

- AnanasoH YacTOT 3MEKTPOMarHUTHOro Nons;

- KpUTEPUIN KavecTBa (PYHKLMOHUPOBAHNSA

3 (10 B);

o1 150 kl'u go 80 MIw;
«A»

YCTONYMBOCTb K Nyrbcaunsam, nposanam u
NpepbIBaHNAM HaNPs>KEHUS 3NEKTPonUTaHng
noctosiHHoro Toka no CTIM 09110.47.104-08:

- YPOBEHb Nyribcauni;

- YPOBEHb UCMbITATENBHOrO HaNpPsHXXeHUs ong
npoBarnos;

- YPOBEHb UCMbITATENBbHOrO HaNpPsHXXeHUs ong
npepbIBaHUN

10 % o1 Uy nuT.;
40 % oT Uy nur. (B Tedenune 0,1 c);

0 % oT Uy nur. (B TeueHmne 0,5 c);

ConpoTtueneHue

N30MALUN  HE3aBUCUMbIX BHELUHMX 3NEeKTpUYecknx Lenen (Kpome
HU3KOBOJSbTHBIX Lienen) OTHOCUTENbHO Kopryca U Mexay cobon, U3MepeHHOe MeraoMmeTpoMm

NMOCTOSIHHOIO TOKa C BbIXOAHbIM HanpsihkeHnem 500 B, He meHee 100 MOwm.
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M3onaumusa Bcex HE3aBUCUMbIX ANIEKTPUYECKMX LIENEN YCTPOMUCTBA (KPOME HU3KOBOSbTHbIX
uenen) OTHOCUTENbHO Koprnyca M mexay cobow BbloepXuBaeT B TevyeHue 1 MUH JencTBue
ncnblTaTenNbHOro HanpshkeHus 2 KB npaktndeckn cuHycomngansHon oopmbl Yactotom 50 [u.

M3onauua Bcex He3aBUCUMbIX JNeKTpUYecKux Lenen YyCcTpoucTBa (Kpome ueneu
nHTepgenca RS-232, RS-485) oTHOCUTENbHO Kopnyca u mexay cobon BbigepxusaeT 6e3
NOBPEXAEHWUA BO3LOENCTBME MMMYNbCHOIO HanpsbkeHMst B COOTBETCTBMM C pasgenom 8
FOCT 30328-95 (makcumarnbHas amnnuTyga umnynsca 5 kB).

YCTpOMCTBO No noxapHow 6e3onacHocTn cooTBeTCcTBYET TpebosaHuam HIB 35-2001.

YCTPONCTBO He MNpegHasHayeHo AN YCTAHOBKM W 3KCniyaTauuMyM BO B3PbIBOOMACHbLIX U
noXkapoonacHbIx nomMmeLleHnax no My (“MNpasuna yctponcTea aMneKkTpoycTaHOBOK).
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3 ONMUCAHUE YCTPOUCTBA

3.1 YcTpoucrteo n pabora nsgenus

MP550 umeeT mMoayrnbHy CTPYKTYpy (CM. pUCYHOK 3.1) M COCTOAT M3 CreayroLmx
MoAaynen:
*  MOAy’fb LeHTpanbHoro npoueccopa (MLIM);
* mMoaynb (BBOAA) curHanos aHarnoroBbix TokoBbii (MCAT);
= Moaynb (BBOAA) curHanoB guckpeTHblx (MCL);
= MoAynb knaeuaTtypbl U nHankauumn (MKW);
= ©Gnok nutanunga (bI1).

Bce mogynun BBOAa-BbiIBOAA MMEKT pasbeMbl [ONs CBA3WM C MOAYMEM LEeHTParbHOro
npoueccopa n 610KOM NUTaHUsA NOCPeaCTBOM KPOCC-NnaThl.

Moaynn yctaHaBnueatoTcs BHyTpu kopnyca MP550. [Ina nogknioyeHna BHELHUX Lenen
Ha Bcex moaynsax kpome MKU nmetotcs pasbemHble knemmbl Tuna WAGO.

Tokn Ha Bxoae moaynen CUrHanoB aHanoroBbIX NpeobpasyTca gaTyMKaMn TOKOB, U
PUNbTPYTCA aHanoroBbiM1 rnbTPaMm HU3KMX YacTOT, OTCEKAKLNUMM BbICLUME FapMOHMKM BO
BXOHOM curHane, a 3atem, nepegatorca Ha MLLIT.

Modynb ueHmpanbHoO20 npouyeccopa BbINOMHAET QYHKLMM aHanoro-undgpoBoro
npeobpasoBaHus, BbluMUCHEHUA U cBA3n. [pu nomowm 12-paspsigHoro ALl aHanoroBbie
curHansl, noctynawowue ot MCAT, npeobpasytca B uudgposon kon M obpabaTtbiBaroTcA
npoueccopoM. [Nonyyaemble B UTore AaHHble onpeaensioT ycnosus cpabatbiBaHNSA 3aLLMT.

[nsa npepoTBpalleHns 3aBuCaHUSA rpoueccopa npeaycMoTpeH CTOPOXeBOW Taumep,
nepesarpyxawLwmun cuctemy B crnydae cbos. [NlapameTpbl XypHana aBapuiHbIX COObITUR,
KOHJUrypaums 3awmTt, yCTaBkM, Naposib Nonb3oBaTensd Ansd BxoAa B CUCTEMY XpaHATCA B
QIM3Y (3HeproHe3aBMCUMOE MNPOrpaMMMpyeMOE MOCTOSHHOE 3anoOMUHaloLLEe YCTPOMWCTBO).
[aHHble ocuunnorpadupoBaHus XpaHATCA B 3HeproHesasucumom O3Y (onepaTtusHOe
3anoMuHaroLee YyCTPOMCTBO).

Takke Ha moayne LUeHTparnbHOro npoueccopa HaxoAuUTCA pas3beéM Ans NOAKITHYEeHUs
MOAYNA KnaBmaTypbl U UHOMKALUN.

MoOynb cuzHanoe OucKpemHbix MNO3BONSAET YCTPOWCTBY MNoflyyaTb CUrHambl  OT
BHELUHUX YCTPOWCTB.

Modynb knaeuamypbl u uHOukayuu (NynbT) ob6pa3yeT WHTepdenc mexay
none3oBareniem u ycrpoructsoM. Ha MKW pacnonoxeHbl: knaBmaTtypa, XUAKOKpUCTanIndeckmi
aucnnen un ceetoamogHble nHaukaTopbl. HAMKaTOpbl O0TOGpaXaltT COCTOSAHWE 3alimuiaemMon
NMHUX, KOMMYTALMOHHOMO annapaTta U UCNPaBHOCTb CaMOro YCTPOMCTBA.

Bnok numaHusi NO3BONSIeT nNUTaTb YCTPOWCTBO, KakK OT MNOCTOSIHHOrO, TakK W
NepeMeHHOro onepaTMBHOIO TOKa B LUMPOKOM AnanasoHe M3MEHEHUS MUTAKOLWEro HanpsKeHus.
Ha mogyne Bl pacnonoXeHbl cUrHanbHble pene «HENCNPaBHOCTbY, «BKIOYMUTbLY, OTKITHOUNTDY.
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[

RS 232

cUrHasnoB
eHTpasbHOro (—
Rsa4gs |HSHTD <‘g\““-\\\\\\\\\§ aHarnorosbIx
npoueccopa

I

Moaynb
CUrHanos
AVNCKPETHbIX

Moayrib Moaynb

TOKOBbIX

jE RS 232

Moaynb
KnaBuaTypbl
N NHOMKaLUMn

Bnok
NMMTaHnA

$ 2s

PucyHok 3.1 — Ctpyktypa MP550

3.2 NporpammHoe ob6ecnevyeHue

MP550 pa6otaet noa ynpaeneHvem OMEPALIMOHHOW CUCTEMbI PEANBHOIO
BPEMEHW (OCPB), obecneunBatoLLen o06paboTKky nporpaMMHbIX 3a4ad B JOCTYNHOE BPEMS U B
Heobxo4MMOM NopsaKke 04epEQHOCTM.

MporpammHoe obecneveHne Bko4aeT B cebs cneayowme 3agaydn:

3agava 06paboTkM BXOAHBIX ANCKPETHBIX CUrHAMOB;

3ajada umgposon hunbTpauum n ocuunnorpagupoBaHng;

3aja4va Nnorukun 3awuT 1 aBTOMaTUKW;

3a/laya 4YacoB pearibHOro BpeEMeH!;

3agada peanu3aumm  (PyHKUMKM  YeroBEKO-MalUMHHOIO  WHTepdenca u
CamMoaNarHOCTUKM;

3ajava BBOAa-BbIBOAA MO rnocriegoBaTenbHOMY NHTepdEency;

Peanusauus yctaBok Nno BpeMeHu ANns pasHbIX 3aWuT B NporpamMmme ocyLLecTBrseTcs npu
NMOMOLUX OOHOKaHamnbLHOro Tamepa W cucTembl npepbiBaHuii. MNporpammHoe obecnedeHune
MMeeT BCTPOEHHbIN MeXaHN3M KOHTPOMs COOCTBEHHOro Koaa.

HacTosiee pykoBoAcTBO AeicTBuTensHO ¢ Bepcusimu 1.0; 1.01 nporpaMMHoro obecneyeHus

(MO).

MP550 pegakums 1.00 13 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by



4 MAPAMETPbI UBMEPEHUA

N3mepeHns B MP550 npomsBogdatca no YeTblpEM KaHanam Toka. [lepBUYHbIE TOKM
TpaHcdopmaTopoB Toka (TT) 3agatoTcs cornacHo Tabnuue 4.1.

Tabnuuya 4.1
HanmeHoBaHMe napameTpa 3Ha4yeHue
1 |dvnanasoH nepBuyHoro Toka TT 0-1500 A
2 |[Ovana3oH NepBUYHOIO TOKa TpaHcdopmMmaTopa Toka HyrneBown 0-100 A
nocnegoBatenbHocTu (TTHIT)
3 |AncKpeTHOCTb yCcTaBoK: 1A

HomuHaneHbin nepsuyHbIv TOK TTHI Iy, A,paccunTbiBaeTcsa no oopmyre
=11, Ky s
roe lu, - HOMUHarbHBIN TOK YETBEPTOro N3MepPUTENbHOIO TOKOBOro Bxoda, A (1 unun 5 A);
Krrun ~ KO3PPUUMEHT TpaHcopmauumn TpaHcgopmaTopa Toka HyrneBou
nocnegoBaTenibHOCTU.

KoadhpmumneHT BO3BpaTa ANs TOKOBLIX M3MepuTenbHblx opraHoB (MO) makcumanbHOro
aencteus NpuHAT paBHbiM 0,95, a anga TokoBbix MO MuHMManbHoro gencrems - 1,05.
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5 KOHTPOIJ1b U YMNPABJIEHUE BbIKIIOYATENEM

Ona ocywectBneHns QYHKUMA  KOHTPOSS  MNOSMIOXEHWUS,, WU3MEHEHUA  COCTOSAHUSA
BbIKNHOYaTENA MCMNOMb3YKTCSA BHELIHME CcurHanbl C OfOK-KOHTaKTOB BblkMoyaTensa. [Ans
peanusauun ynpasneHnsa BblKNoYaTenem npegycMoTpeHbl criefyolme BO3MOXHOCTU nogadu
KOMaHp (pycyHok 5.1):

OT BCTPOEHHbIX KHOMNOK «BKJT/OTKI»;

- OT BHELUHErO Krto4a yrnpaBreHus;

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

Nno MHTepdency CBA3Mu.

YnpaBneHne oT BCTPOEHHbIX KHOMOK M MO UHTEpPdENCY CBSA3M MOXET ObiTb 3anpeLueHo.

YnpaBneHne OT BHELIHEro KfAw4Ya W OT BHELHEW CXeMbl MOXeT OblTb BBEOEHO Ha

«PASPELLIEHO» nnn «KOHTPO/Jb». CurHansl ¢ Krto4ya Unm oT BHELLHEN CXeMbl AENCTBYIOT:
- B pexxume «PA3SPELLIEHO» Ha cooTtBeTcTBYOWMe pene MP550 « BKITIOHNTb» nnn
«OTKITIOYUNTbw»;
- B pexume «KOHTPOJIb» gencreme He BbinosnHaeTcs. CurHanbsl UCNOMb3YTCHA TOMNBKO B
norvike paboTbl aBTOMATUKM.

01 YnpaBeneHue ot
Krova
. T
8 KIoY paspeLueHQ :
n BKIMIOYUTb N
KOHTponb | OR
. : KoHTponb komaHgpl
J18 | «BKMIOYUTbY B
I — NOrvKe aBTOMaTHKM
|
A1 |
|
. |
a8 Koy paspelueHo | OR
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PucyHok 5.1 — Jlorvka Bblgadn KoMaH ynpasneHus.
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[Npn oOHOBpPEMEHHOW noAaye KOMaHA Ha BKIIHOYEHME U OTKMYEHWE MNPUOPUTETHOMN
ABNSAETCA KOMaHAa Ha OTKIoYeHue.

Mo dakTy BKMOYEHNS BbIKoYaTensa ocywecrtensaeTcs 6nokuposka AlNB Ha Bpems T6 (cm.
n. 6.2.1) n yckopeHne TokoBbIX 3awmT Ha Bpems «OJINT-Tb YCKOP.» (Tan. yck.). Takke B
anropuTMax ynpasneHus BbiKnovaTenem NCnonb3yTcsa crneaytolne BennimHbl:

- Tuvmn — Bpemsa Bblgaum MMNyrnbca Ha BKIOYEHME UMK OTKITHOYEHWNE BbIKNOYaTENSs;

- «BPEMA YPOB» (TypoB) — BpeMS OTKITHOMEHMS BbIKIHOYaTENS, UCNOSb3YEeTCH B NOMNKe
YPOB (YPOBS3).

- «TOKYPOB» (lypoB) — MMHMManbHbLIN TOK, NPU KOTOPOM paspeLueHo gencrtene YPOB.
Mpw Hencnonb3oBaHun pyHKUuK YPOB napameTpsl lypoB 1 TypoB NpUMEHSIOTCA Npn
opMMpOBaHUN curHana HencnpasHocTN «OTKa3 BbIKNOYATENSI» M COOTBETCTBYHOLLEN
3anucu B XXypHane cuctemol (cm. n 5.4).

BHumaHue! 3Ha4yeHue lypoe OO/KHO O6bImb MeHbWwe HauMeHbwel ycmasKku
mokoebix 3awyum u J13LL.

BHumaHue! 3Ha4yeHue |lypoe OosmkHO 6bimb ebiwe 0, uHavye Kaxxdoe aeapuliHoe
omkrn4YeHue  ebiK/IoYamenss  6ydem  npueodumb K (hOPMUPOBAHUHO
HeucnpasHocmu «Omka3 ebIKsIroYamernsi».

5.1. KoHTponb nonoxeHns BbIKOYaTens

CurHanbl C GnOK-KOHTaKTOB BblKNOYaTeNs («COCT. BKIOYEHO» U «COCT. OTKIOYEHO»)
pacrno3HalTCs COrfacHO anroputMy, MoKasaHHOMY Ha pucyHke 5.2. Ecnu Gnok-koHTakT
«BKIMOYEHO» PA30OMKHYT, @ BrOK-KOHTaKT «OTKMOYEHO» 3aMKHYT, TO BblpabaTbiBaeTCsi CUrHanm
«MONOXKEHNE: OTKIMOYEHY. B crnyyae, koraa 6roK-KOHTaKT «BKIOYEHO» 3aMKHYT, @ OTKITHOYEHO»
- pa3’oMKHYT, BblpabaTbiBaeTCA CUrHamn «MorioXeHue: BKMYEH». Ecnu oba curHana umetot
oanHaKoBoe 3HadeHue Bornblue BpemMeHu Tumn, To BbipabaTbiBAeTCsi CUrHam «HEMCnpaBHOCTb
BbIKItOYaATENSI».

a1
18 COCT.
¥ BKITHOYEHO
& MNOOXeHue:
8 \_ BKmio48H
& T
umn
HeuncnpaBHOCTb
=2
Al BbIKNtoyaTens
® &
08 COCT. [ nonoxetue:
N1 |omkmoueHo — | OTKKOHEH
ng

PI/ICyHOK 5.2 — Jloruka onpepeneHna nonoXeHma BblKn4aTens.

5.2. OnpegeneHue MOMeEHTa BKITHOYEHUA/OTKITIOYEHNSA BbIKIOYaTens

OnpepgeneHve MOMEHTa BKIMOYEHMSA/OTKNIOYEHMS BbIKMOYaTeNs (CUrHanbl «BblKMoYaTenb
BKITIOYEHY, «BbIKNOYATENb OTKMIOYEH») OCYLLECTBNSETCA MO M3MEHEHUIO MONOXEeHUa Onok-
KOHTaKTOB COrfacHO anropuTMmy, nokasaHHOMYy Ha pucyHke 5.3. 1o BKNIOYEHMIO BbIKIOYaTeNs
OCYLLIECTBNAETCHA YCKOPEHNE TOKOBbIX 3awmT 1 6nokmposka AllB.
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) OTKITIOYEH

PucyHok 5.3 — Jlorvka onpegeneHunst BKIMOYEHUS/OTKIIOYEHNS BbIKIToYaTeNs

5.3. Bbigaya komaHAa ynpaBrieHUs BbiKo4yaTernem

CwurHan oTKMNoYMTb BbIKIKOYaTENb BbIAAETCS HENOCPEACTBEHHO NPU NOSBIEHUM KOMaHAbI
Ha OTKMNoYeHne Ha BpeMs Tumn (pucyHok 5.4). CurHan BKIHOYMTL BbIKMOYaTeNb CO30aETCA Ha
Bpema Tumn nocrne BblaayM KOMaHAbl Ha BKITOYEHWE MPU BbIMNOMHEHMM CreayrLmnX YCIoBUi
(pycyHok 5.4):

- COCTOSIHME BbIKIHOYaTENs — OTKITHOYEH;

- HET KOMaHAbl OTKITHYNTb BbIKMOYaTenb;

- OTCYTCTBYKOT ONOKMpOBKa BKMIOYEHMS BbIKMOYATENA M CUrHanbl O HEUCNPABHOCTSX
BbIKMoYaTens.

CurHanbl BKMOYUTL/OTKAOUYUTDL BbIKMOYMATENA YNpaBnsaoT paboTon XECTKO Ha3HaYEHHbIX
pene, a Takke MOryT ObITb 3aBefeHbl Ha Nobble NporpaMMmnpyemMblie pene.

a1
ks 6rokupoBka &
it (BKMIOYEHNS) Brokvposka
BbIKITlOYaTens
118
BHeww.Hewncnp.
a1 BbIKNIOYaTens
,D,8 OR
1 (BbIKNKOYaTENS, BHELLHSS) ]
J18
HencnpaBHOCTb BbIKMOYATENb BKIIOYEH &
BbIKNtoYaTens (Mo COCTOSAHNIO
610K-KOHTAKTOB)

KOMaHZa: BKMOYUTb & —{&
[ curHan:
s| T
~ BKI1. BbIKI.
MONOXEHME: OTKIMIOYEH Tumn

Fraijefor | |,

|OR Hewucnp.ynpas.
BbIKMOYaTens

CurHan:
OTKN. BbIKN.

KOMaHOa: OTKNH4YNTb

p

&

BbIKIHOYaTENb OTKIMHOYEH

Pl/lcyHOK 5.4 — Jlornka Bblga4um CUrHanoB Ha BKNOYEHNE/OTKIOYEHME BbIKNoYaTEeNS
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5.4 ABapuinHoe OTKII0YeHue BbiKIo4vaTens

CwvrHan aBapuinHoe oTKno4veHne dopmupyeTca npu cpabaTtbiBaHUM 3alMT BBEAEHHbLIX B
pexume «OTKIMKOYEHUE» wnnun «OCUUNNOIMPA®». lMpn noseneHuMn curHana «aBapunHoe
OTKIIOYEHMEN:

1. BblgaéTcs koMaHga «OTKAYMTbY» (PUCYHOK 5.5).

2. MNpun Hannyumn ToKa BbiWwe yCTaBkU lypog B TeYeHMe BpeMeHn Typog BblpabaTbiBaeTcs
CUrHan «oTKas BblKnoyaTena» un npu paspewéHHom YPOB no cpaboTaBulen ctyneHu
BblpabaTbiBaeTca curHan «YPOB».

3. Mpn paspewéHHom AlNB no cpaboTaBwen CTyneHn no akTy OTKNOYEHUS
BbIKNtodaTtensa popmupyetca curHan «nyck AlMBy». B cnyyae nosBneHnsa curHana «oTkas
BbIKNoYaTensa» npoucxoaut 3anpet AllB.

KOMaHaa: CUrHan: otkas
OTKITHO4YUTL BblKNKo4aTens
YcTaBka CTyneHun

Typos 3awmTel. YPOB
OTKMNoYeHNe s| T ! N T ) T
(aBapwuiiHoe) - BBEeAeHO |

! cvrvan: paboTa
yz;al_:’;fb?xrl'_leg” R BbIBEEHO YPOB
T o5 |
BBEAEHO _ ! |I'IOJ'IO)KeHVIeZ curHan: nyck
AlNB

| .
N\ OTKIIOYEH ]
&

BbiBEOEHO

NosoXeHue: OR
BKIHOYEH LR

PucyHok 5.5 — Jlornka pabotsl MP550 npn aBapninHOM OTKAOYEHUN
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6 ONMUCAHUE ®YHKLUN 3ALLNT U ABTOMATUKN

YCTPONCTBO MMeeT [OBe WAOEHTUYHblEe TPYMMnbl YCTAaBOK: OCHOBHYIO W pe3epBHYyl0 (Ans
dYHKUMW  3aMT TOKOBbIX). [encTByowas rpynna 3afaéTcsd B ycTaBKax KOHQUrypauuu.
MepeknoyeHne mexagy rpynnamMmm MoxeT OCYLLECTBMASATLCH MO BHELIHEeMY curHarny, a Ttakke no
KaHany CBA3MW.

6.1 TokoBble 3alunThbI
6.1.1 HeHanpaBneHHas 3awuTa OT NOBbLILIEHUA TOKa

3awmTta OT NOBbIWEHUS TOKa MoOXeT umeTb 4 ctyneHun (1>, 1>>, I>>> I>>>>) ¢
HEe3aBMCMMOWN WNM 3aBUCUMOWN BPEMSTOKOBOM XapaKTepUCTUKOW. YcnoBuem cpabaTtbiBaHUS
3alWnTbl MOXET 3a4aBaTbCA PEXUM MPEBbLILLEHUS YCTaBKM NO TOKY OAHOW UMK BCeX Tpex das.

3awmTta moxeT pabortatb B pexmmax «OgHa cdasa» n «Bce dasbi». B pexume «OpaHa
dasza» ansa cpabaTbiBaHUSA CTyNneHW HeobxoauMMO npeebiweHue moka xomsi 6bl 8 OOHOU
¢haze. B pexunme «Bce dasbi» onsa cpabaTbiBaHUSA CTYNeHN HEOOXOOUMO ripeebiweHUe moka
80 ecex mpéx ¢ha3zax.

Ona ctyneHen |[>, I>>, I>>> [|>>>> ycrtpouctBa u MP550 npegycmoTtpeHa
BO3MOXHOCTb YCKOpeHusl. [lepekntoyeHne B YCKOPEHHbIN PEXUM MPOUCXOLMUT MO BKIHOYEHUIO
Bblkntoyatensa. B yckopeHHOM pexume cpabaTbiBaHue cTyneHu 6e3yCrioBHO MPOUCXOAMT Mo
yctaBke «YCKOPEHWE» (yctaBka Tyck. pucyHok 6.3).

Pexumbl paboTbl 3aunThI:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBAHWEM BbIAEPXKKN BPEMEHW.
OTKNIOYEHNS BbIKNOYaTENs U 4EACTBUS Ha CUrHaNM3aumo He NPOUCXOAMNT.

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

«OTKJTKOYEHUEY - 10 xe, uTto u npu pexnme « CUTHATTMUSAUWAY, nnoc gencteue Ha
OTKNIOYEHME BbIKNOYaTenNs;

«OCUUNITONPA®» - 10 xe, yto n npu pexmme «OTKIMKOYEHWME», nnioc komaHga
3anucu ocumnnorpammebl (Bepcus 1.0).

Hanuune dyHkumn «AlB», «YPOB», «YCKOPEHWME», «ABP» no kaxgon cTyneHu
3aJa€éTcsa B ycTaBkax KoHurypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHo AlIB u ABP.

Bce cTyneHn c He3aBUCMMOW BPEMSITOKOBOM XapaKTePUCTUKOW  (PYHKUWMOHAaNbHO
NOEHTUYHbI U UMEIOT XapaKTEPUCTUKK, YKasaHHble B Tabnuue 6.1.

Tabnuua 6.1
HanmeHoBaHue napameTtpa 3Ha4yeHue
1 |[mana3oH ycTaBOK NO TOKY: 0,1-40IH
2 |[Odvnana3oH ycTaBOK Mo BPEMEHU: 0-3000 c*
3 |OncKpeTHOCTb YCTaBOK:
no TOKY 0,01+
no BpeMeHU 0,01 c(0,1c)**
4 | OcHOBHas NOrpeLHoCcTb cpabaTbiBaHWs NO TOKY:
B AgnanasoHe 0,2 — 2 IH, npuBegeHHas K 2IH +1.5%
B AnanasoHe 2,1 — 40 |H oTHOCUTeNbHas +2,5%
5 |OcHoBHas norpeLwHocTb cpabaTbiBaHNSA MO BPEMEHMU: +10 mc
MP550 pegakums 1.00 19 www.bemn.by
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*NMpumevyaHne — 3pecb U panee Nno TeKCTYy, Kpome chneuuarbHO OroBOPEHHbIX
cny4yaeB, Auanas3oH yCTaBOK NO BpeMeHu paetcsi 6e3 yyeta COOCTBEHHOro BpeMEHU
paboTbl uameputensHoro opraHa (< 50 mc).

**NMpumeyvaHue — 3aecb U Aanee No TeKCTY AUCKPETHOCTb YCTaBOK MO BPeMeHMU
B Anana3oHe go 300c — 0,01c, Bbiwe 300c - 0,1c.

Mpwn BbIGOPE 3aLWNTBI C 3aBUCUMOM OT TOKa BbIOEPXKKON BpeMeHU, BpeMs cpabaTtbiBaHNA
tcp, MC, onpegenseTca opmysion
k *k%
tep = — 10, (6.1)
Iﬁ -06
ICP
roe k — koadpmumeHT, xapakTepusyoLLnin BUA 3aBUCUMON XapakTEPUCTUKN;
|z - BXOAHOW (pasHbI TOK YCTPONCTBA;

| .p - BENIMYMHA TOKa yCTaBKM 3aBMCMMOM OT ToKa cTyneHn MTS3.

*** MNpumevaHmne — Popmyna (6.1) gencTBUTENbHA TONLKO NpU Igx > Icp.
HnanasoH yctaBok koadpdpuumeHta k ot 800 go 4000, 4MCKPETHOCTb YCTaHOBKM 1.

Ha pucyHke 6.1 npeacrtaBneHbl rpadukv 3aBUCUMbIX XapaKTepUCTUK C pasnu4yHbIMU
3HaveHnsMn koadpcmumeHTa k . [1ns Bbibopa yctaBkm koadduumeHTa k pekomeHayeTcs:

1) ecnu 3awmTa ycTaHaBNMBaAeTCA BMECTO perfie WM MnaBKoW BCTaBKU C WU3BECTHOW
XapaKkTepuCTMKOW, TO 3HaveHne K MoxeT OblTb onpefeneHo nyteM COBMELLEHUS
AAHHOW XapaKTEPUCTUKU C NpeacTaBneHHbIMU Ha rpaduke;

2) ecnu 3awmTa ycTaHaBnvMBaeTCcs Ha nocriegoBaTerbHbIX ydacTkax J190M (pucyHok 6.2),
TO BbIOOpP XapakTepPUCTUKM OCYLLECTBASETCHA MO MPUHLUMNY CenekTUBHOW paboThbl
3aLNT CMEXHbIX Y4aCTKOB C YY4ETOM HanpasneHus.

3aBucumas BPEMATOKOBAaA XapaKTePUCTUKA

18

16

14

12

3 10 \ | | —— k=4000
-
\ I = | —_
\ 11+ | k=1333
et ||
s N 1T k=800
N —___><:: —________________-——
2 \\ N 1 T |
S~ 5: |t

0 —q:

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39

I/Iep

PucyHok 6.1 — ['pacdmkn 3aBUCUMOMN XapaKTePUCTUKN
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PucyHok 6.2 — K BbIGopy 3aBMCUMON XapakTEPUCTUKN CMEXKHBIX Y4aCTKOB

3aBucumasga xapaktepuctuka 3awmtbl MP1 BbiBupaeTcs Takmm obpasom, 4TOObl Bpems
ee cpabaTbiBaHUSA BbINO Ha CTYMNEHb CENEKTUBHOCTM Bonblue BpeMeHU cpabaTbiBaHNA 3aLMThl
MP3. Takum obpasom, cornacHo pUCYHKy 6.2. CTyneHb 3aBUCUMOM XapakTepucTuKka 3aluThbl
yyactka MP1 porkHa pacnonaraTbCA Bbille CTYNeHW 3aBUCUMMOM XapaKTEPUCTUKU 3almTbl

yyactka MP3.

Jlornka pabotbl HeHanpaBneHHon MT3, npounmcTpypoBaHHass Ha pUCyHKax 6.3, 6.4

peanu3oBaHa nporpaMmMHo.
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PucyHok 6.3 — Jlornyeckasi cxema HanpasrneHHOM 3aLuUTbl OT MOBbLILLEHUSA TOKa
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Briok BXxoaHoOW Normku

YcTtaBka
e > ogam |
min |
|
|
[b_>-¢ T
OoHa pa3a
max |22 ®

bnok: Tanmep

OR

&
Rl

Bblaepxka
BpEMEHMN

|

| 3aBMcMMmas

|

/" He3aBuCumas

“1!!

> 17

Brnok-cxema noruku cpabatbiBaHms 1

cTapT
ocuunnorpada

OR

OTKMOYEHNE

(aBapuitHoe)
CtyneHb
I
! curHanusaums
| ocumnnorpad oR
| OTKMIOYEHMe { sanvch B
| @ .
| curHanusaums XypHan aBsapwii

)
)
)
)

I
/ BBedeHa

BblBeeHa CurHanm:
cpabatbiBaHne

)

PucyHok 6.4 — Jlornyeckas cxema HeHanpasneHHOWN 3aluTbl OT NOBbIWEHNst Toka (6110km)

MP550 pegakums 1.00 22
OAO «benanektpomoHTaxkHanagkay, MuHck

www.bemn.by
upr@bemn.by



6.1.2 HeHanpaBneHHas 3awWwmTa OT NOBbILIEHUA TOKa HYNeBOW
nocneaoBaTefibHOCTU

3awmTa MoXeT umMeTb YyeTblpe cTyneHn, ase (10>, 10>>) - ncnonb3yowme pacyETHbIN TOK
HyreBon nocneposaTensHocTn, Ase (In>, IN>>) - N3aMepeHHbIN TOK MO HYNeBOMY (4eTBEPTOMY)
kaHany Toka. Kaxpgas mn3 ctyneHen MoxeT cpabaTtbiBaTb MO MNPEBbLILEHUIO YCTaBKM TOKOM
HyrieBOW nocriefoBaTesibHOCTH.

CTyneHu 3amTbl UMEIT HE3aBMCUMYIO BPEMSTOKOBYIO XapakTEepPUCTUKY.

[Onsa kaxgon cTyneHu npeaycMoTpeHa BO3MOXHOCTb YcKopeHus. [lepeknioyeHve B
YCKOPEHHbIN PEXUM MNPOUCXOOUT MO BKNHOYEHUIO BbIKNoYaTens. B yckopeHHOM pexunme
cpabaTbiBaHWe cTyneHn 6e3ycnoBHo npouncxogut no yctaeke «YCKOPEHUE».

KonnyectBO CTyneHenm HeHanpaBfeHHOW 3aluTbl OT MOBbLIWEHUS TOKa HyNneBow
nocnefoBaTesNibHOCTU 3aaeTcs B yCTaBKax KOHGUrypaumm.

Pexumbl paboTbl 3aunThI:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBeageHa B paboTy C KOHTPONMMPOBAHWEM BbIAEPXKKN BPEMEHW.
OTKNIOYEHNS BbIKNOYaTENs U 4EACTBUS Ha CUrHaNM3aumo He NPOUCXOAMNT.

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

«OTKITKOYEHUWEY» - T0 e, uto u npu pexnme « CUTHAJTTMSALUNA», nnoc genctemne Ha
OTKNIOYEHME BbIKNoYaTens;

«OCUUNITOINPA®» - 10 xe, yto n npu pexmme «OTKIMKOHEHWME», nnioc komaHga
3anucu ocumnnorpammebl (Bepcus 1.0).

Hanuune dyHkumn «AlB», «YPOB», «YCKOPEHWE», «ABP» no kaxgow CTyneHu
3a4a€éTca B yCTaBKax KoHGUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHo AlIB u ABP.

Bce cTyneHn yHKUMOHANBHO WMOEHTUYHbI U UMEKT XapakTepUCTUKK, YKasaHHble B
Tabnuue 6.2.

Tabnuua 6.2
HanmeHoBaHue napameTpa 3Ha4yeHue

1 |[OmanasoH ycTaBOK MO pacYETHOMY TOKY lo: 0,1 — 40IH
2 |[OmanasoH ycTaBoOK No M3MepeHHOMY TOKY In: 0—-5IH
3 |[dmanasoH ycTaBoK MO BPEMEHMU: 0-3000c
4 | DNCKPEeTHOCTb YCTaBOK:

Nno TOKY 0,01IH

Nno BpEMEHMU 0,01 ¢ (0,1¢)
5 | OTHocuTENbHAA NOrpeLIHOCTb cpabaTbiBaHuUS:

- N0 U3MEPEHHOMY TOKY In; 12,0 %;

- M0 pacyéTHOMY TOKY lo (B AnanasoHe cBbile 2IH) +2.5 %:
MpuBegeHHas K 2IH norpelwHOCTb cpabaTbiBaHUA MO +1,5 %
pacyéTHoMy Toky lo (B guanasoHe o1 0,1 go 2,0IH)

6 | OcHOBHas NoOrpeLwHoOCcTb cpabaTbiBaHNSA NO MOLLHOCTM: +3 %
7 | OcHoBHas NOrpeLHoCTb cpabaTbiBaHNSA NO BPEMEHN: +10 mc

PyHKUMOHaNbHasas cxema CTyMeHW HeHanpaBfieHHOW 3alUuuTbl OT MOBbLILWEHUS TOKa HyneBown
nocrnenoBaTenbHOCTU NMpuBeAeHa Ha pucyHke 6.5. Brok, nokasaHHbIM Ha pucyHkax 6.5 n 6.6,
peann3oBaH NPorpamMmMHo.

MP550 pegakums 1.00 23 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by



YckopeHnune

| BblBEAEHO
|
u1 » BBeJEeHO &

CUrHan:
yCKopeHue

|

| ocumnnorpad
it bl e ol
| _OTKnoueHme
|

|

|

CuUrHanunsauua

“1 ”
BBeAeHa
BblBEEHA

A

,D,S 6rokMpoBKa ]
m

ns - g

)

OR Bnok nornku

& UE | cpabaTbiBaHus
il 2
[ oR

cpabaTbiBaHue

PucyHok 6.5 — briok HanpaBneHHOM 3alunTbl OT MNOBbILLEHNS TOKA HYNeBOW
nocregoBaTesnlbHOCTH

10 (In)>10ycT (InycT)

‘ﬁ

Bnok noruku cpabatbiBaHusa 2 (06Wwmn ona Bcex
TOKOBbIX 3aLUMT HYNeBOW nocnegoBaTenbHOCTN)

cTapt
ocuunnorpacda
OTKIMOYEHME
(aBapuiiHoe)
3emns )
ocumnnorpad

OR

CtyneHb

T
|
1
l ® OR
i
|

OTKIIO4eHne I
L 4 curHanmsauuma
CuUrHanmn3auua
I
| / BBeAeHa 3anncb B

BblBeleHa XypHan aBapun

curHan:
cpabatbiBaHMe

PucyHok 6.6 — bnok-cxema norvku cpabaTbiBaHUSA TOKOBbIX 3aLUUT HYF1IEBOW
nocrnegoBaTenbHOCTH

MP550 pegakums 1.00 24 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by



6.1.3 HeHanpaBneHHas 3awmTa OT NOBbILWEHUA TOKa obpaTHOM
nocrnenoBaTefibHOCTU

[iByxcTyneH4yaTasa TokoBas 3awimMta obpatHon nocnegoBaTenbHoCcTH (12>, 12>>) paboTtaeT
MO pac4eTHbIM 3Ha4YeHUsIM TOKOB 0bpaTHOM nocnegoBaTensHOCTH 12.

CTyneHun 3aWmnTbl UMEKT HE3ABUCUMYIO BPEMSITOKOBYIO XapaKTEPUCTUKY.

[Onsa kaxgon cTyneHu npefycMoTpeHa BO3MOXHOCTb YcKopeHusd. [lepekniovyeHue B
YCKOPEHHbIN PEXUM MNPOUCXOAUT MO BKIIKOYEHUIO BblKoYaTens. B yckopeHHoM pexume
cpabaTtbiBaHne cTyneHn 6esycnoBHO npoucxoguT no yctaBke «YCKOPEHUME» (yctaBka Tyck,
PUCYHOK 6.7).

KonnyectBo CTyneHen HanpaBfeHHOW 3awuTbl OT MOBLIWEHNA Toka obpaTHom
nocnefoBaTeNibHOCTU 3a4aeTcsa B yCTaBKax KOHGUrypaumm.

Pexumbl paboTbl 3aLmnThI:

«BbIBEAEHA» - 3awuTa BbiBEAEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBAHWEM BbIAEPXKKN BPEMEHW.
OTKIIOYEHNS BbIKNOYaTENS U 4ENCTBUSA HA CUrHaNM3aumo He NPOUCXOAMNT.

«CUMTHAJTTUSALINA» - kak npun «BBEOEHA», HO ¢ gencTBMeEM B CXeMy CUrHanu3aumm u
3anncbio B XXypHan aBapwui;

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

«OCUMNIIONPA®» - 10 xe, uto n npu pexmme «OTKIMKOYEHUME», nnioc komaHga
3anucu ocumnnorpammel (Bepcus 1.0).

Hannune dyHkumn «AlBy», «YPOB», «YCKOPEHWE», «ABP» no kaxgow CTyneHu
3a4a€éTca B yCTaBKax KoHUrypauuu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHo AlIB u ABP.

O6e cTyneHn QYHKUMOHANBbHO WAEHTUYHbI U UMEKT XapakTePUCTUKKU, YKa3aHHble B
Tabnuue 6.3.

Tabnuuya 6.3

HavmeHoBaHue napameTpa 3HayeHue
1 |dnana3oH ycTaBOK MO TOKY AN BCEX CTYMEHEMN: 0,1-40 IH
2 | OQvana3oH ycTaBOK Mo BpeMeHMU: 0-3000 c
3 | [ANCKpETHOCTb yCTaBOK:

no TOKY 0,01 In

Nno BpEMEHU 0,01 ¢ (0,1 c)
4 | OCcHOBHas norpeLwHocTb cpabaTbiBaHUSA MO TOKY:

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

B Anan. 2,1 — 40 IH oTHOoCKTEnbHas +2,5%
5 | OcHOBHas NOrpeLHoCcTb cpabaTbiBaHMA MO BPEMEHMU: +10 mc

®DyHKUMOHaNbHas cxema CTYMNeHW HeHanpaBfieHHOW 3alunTbl OT MOBbILWEHUS TOKa
obpaTHoON nocneaoBaTenbHOCTU NpuBeAEHa Ha pUCyHKe 6.7. bnok, nokasaHHbIM Ha pucyHke 6.7,
peanu3oBaH NporpamMmmMHo.
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6.1.4 3awmTa OT NOBbLILEHNA CYMMapPHOro ToKka BbICLUMX FAPMOHUK HYNeBOU
nocrnenoBaTefibHOCTU

3awuta nmeeT oaHy cTyneHb Ir >. 3awmTta cpabaTbiBaeT No U3MepeHHOMY CyMMapHOMY
TOKy 9-n 1 11-1 rapMOHUMK TOKa HyneBoOW rnocnegoBaTensHoOCcTU (4-ro kaHana Toka). CTyneHb
3alWnTbl UMEET HE3aBUCKMMYIO BPEMSATOKOBYHO XapaKTEepPUCTUKY.

[na cTtyneHn npegycMoTpeHa BO3MOXHOCTb YCKOpeHus. [lepeknioyeHne B YCKOPEHHbIN
PEXUM MPOUCXOAUT MO BKIIOYEHWUIO BbikroyaTensa. B yckopeHHoOM pexunme cpabaTbiBaHve
ctyneHun 6e3ycnoBHo npoucxoaut no yctaske «YCKOPEHUE» (yctaBka Tyck, pucyHok 6.8).

Pexumbl paboTbl 3aLmThI:

«BbIBEAEHAY» - 3awuTa BbiBEAEHA M3 paboThl;

«BBEOEHA» - 3awuTa BBegeHa B paboTy C KOHTPONMPOBAHWEM BbIAEPXKKN BPEMEHW.
OTKIoYeHNs BbIKNOYaTENs U AENCTBUA Ha CUrHaNM3aumio He NPOUCXOANT.

«CUTHAJTTUSALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemy curHanuasaumm u
3anuncbio B XypHan aBapui;

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

«OCUUNIONPA®» - 10 xe, uto n npu pexmme «OTKIMKOYEHWME», nnioc komaHga
3anucu ocumnnorpammsel (Bepcus 1.0).

Hanuune dyHkumn «AlBy», «YPOB», «YCKOPEHUE», «ABP» no kaxgon CTyneHu
3a[aéTcs B yCcTaBKax KOHurypaumn.

BHumaHue! He pekomeHdyemcsi eeo0umb oOHoepemeHHo AlIB u ABP.

XapakTepucTukn 3alwmTbl NokasaHbl B Tabnuue 6.4.

Tabnuuya 6.4
HavmeHoBaHuMe napameTpa 3Ha4yeHue
1 |[OmanasoH ycTaBOK Mo TOKY A4S UIBMEPEHHOIro CyMMapHOro 0,1-5IH
ToKa Ir:
2 |OQnana3oH ycTaBOK M0 BpeMeHU 0-3000 c*
3 | [ANCKpeTHOCTb YyCTaBOK:
Nno TOKY 0,01+
no BpeMeHu 0,01 c(0,1¢)
4 | OTHOCKTENBbHAA NOrpeLLHOCTb cpabaTbiBaHMs Mo TOKY Ir: +2.5%
5 | OcHOBHas NOrpeLwwHoCTb cpabaTbiBaHNA NO BPEMEHM: +10 mc

*NMpumeyvaHne — pguana3oH YCTaBOK NO BpeMeHU pfaetcss 6e3 yvyeta COOCTBEHHOro
BpeMeHn paboTbl MaMmepuTenbHOro opraHa. Bpemsa pabGoTbl nsmeputenbHOro opraHa
Ir<500 mc.

@DyHKUMOHaNbHaa cxema CTyneHW 3awuTbl OT MOBbLIWEHUS CYMMAapPHOro ToKa BbICLUMX
rapMOHUK HyreBOW nocrefoBaTenbHOCTU NpuBedeHa Ha pucyHke 6.8. Bnok, nokasaHHbIN Ha
pucyHke 6.8, peanusoBaH NporpaMmMHo.
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6.1.5 3awuTa oT o6pbLIBa NnpoBoAa

OpHocTyneHyataa 3awmrta oT obpbiBa npoBoga (12/11>) pabotaeT no pacyeTHoOMy
3Ha4YeHUI0 OTHOWeEHUss Toka obpaTHoM nocregoBaTenbHOCTM 12 K TOKY  npsiMou
nocnegosatensHoctTn 11. 3awuTta uMeeT He3aBUCMMYIO BPEMSTOKOBYI XapaKTepUCTUKY,
BO3MOXHOCTb B6TOKMPOBKMN OT BHELUHETO AUCKPETHOrO cUrHana (Myck oT MHBEPCHOro curHana).

PaboTa cTyneHu paspeluaeTcsa npu ypoBHe Toka obpaTHON nocneaoBaTenibHOCTU Bbille
0,05IH.

Pexumbl paboTbl 3almThl:

«BbIBEAEHA» - sawuTa BbiBEOEHA M3 paboThl;

«BBEOEHA» - 3awuTta BBeAeHa B paboTy C KOHTPONMPOBaAHMEM BbIAEPXKKA BPEMEHM.
OTKMIOYEHNS BbIKNOYaTENS U AEACTBUS HA CUrHaNM3aumo He NPOUCXOANT.

«CUTHAJTU3ALNA» - kak npu «BBEOEHA», HO ¢ gencTBnem B cxemMy CUrHanusaumm u
3anncblo B XXypHarn aBapum;

«OTKITKOYEHUWEY» - T0 e, yto 1 npu pexunme «CUMHAITN3ALUNA», nnoc gencreme Ha
OTKIOYEHME BbIKNOYaTENs;

«OCUUNIOINPA®» - 10 xe, yto n npu pexmme «OTKIMKOYEHWME», nnioc komaHaa
3anucu ocumnnorpammel (Bepcus 1.0).

Hanuune cyHkunn «AllB», «YPOB», «ABP» no kaxgown cTyneHu 3afgaértcsa B ycTaBKax
KOHourypaumu.

BHumaHue! He pekomeHdyemcsi eeodumb oOHoepemeHHO AlB u ABP.

XapaKTepucTrkM 3aLUmThl NOKa3aHbl B Tabnuue 6.5.

Tabnuuya 6.5

HavmeHoBaHue napameTpa 3Ha4yeHue
1 |OwnanasoH yctasok 12/11: 0-100 %
2 | OQvana3oH ycTaBOK Mo BpeMeHMU: 0-3000 c
3 | [ANCKpEeTHOCTb yCTaBOK:

12/11 1%

Nno BpEMEHMU 0,01 ¢ (0,1 c)
4 | OcHOBHas norpewHocTb cpabaTbiBaHma 12/11.: +2,5%
5 | OcHOBHas NOrpeLHoCcTb cpabaTbiBaHMSA MO BPEMEHMU: +10 mc

dyHKUMOHaNbHAA cxema CTyneHu 3awuTbl OT obpbiBa NpoBOAa NPUBEAEHA HA PUCYHKe
6.9. bnok, NnokasaHHbIM Ha pUCyHke 6.9, peann3oBaH NPOrpamMMHoO.
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6.2 ABTOMaTUKa

6.2.1 ABTOMaTn4yeckoe noBTopHoe BkrtoyeHune (AllB)

Yctponcteso AlB npegHasHadyeHO A1 aBTOMaTUMYECKOro MOBTOPHOrO  BKITKOYEHUS
NpUcCoeauUHEHNA Mnocrne ero camonpoOU3BOSIbHOrO OTKITHOYEHUA UMW OTKIMIOYEHUS OT YCTPOWCTB
3awmTbl. B yctponctee MP550 peanusoBaHo AlB YeTbIpéxKkpaTHOro AeNCTBUS.

AlB nmeeT ycTaBkn No ANUTENbLHOCTU NEPBOro, BTOPOro, TPETbero n YeTBEPTOro LMKna
AlB, no gnutenbHocTh 6nokupoBkun AlNB 1 no Bpemenn rotoBHocTn AlNB.

Bpema OGnokupoBkn T6 — Bpems GnokupoBku AlB nocne BKMAOYEHMSI BbIKAOYATENS
BPY4HYyto unu yepes COTY.

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

MpuHuun gencreua AlB.

daktopom nycka AlB aBnsieTcs OTKNOYEHNe BbIKNoYaTeNs:

- camonpousBonbHoe (CO), ecnu 3TO paspeLLeHo B HACTponKax KoHdUrypauuu;
- OT 3awWuTbl, N0 KOTOPOW paspeLuéHo AllB.

Heobxoanmbim ycnosuem nycka AlNB sBnseTca oTCcyTCTBME HEUCNPABHOCTEN U OTKA30B
BbIKMOYaTENSA U HanMymMe cpaboTaBLUMX CTYNEeHeN 3allnTbl.

dyHKuMoHanbHaa cxema AlB npuBegeHa Ha pucyHke 6.10. Bnok, nokasaHHbIA Ha
pucyHke 6.10, peannsoBaH NporpaMmmHo.

Mpun noasneHnn paspeléHHOro aktopa nycka 3sanyckaeTca Tanmep nepsoro umkna T1,
KOTOpbIN OTCYMTAB YCTaAHOBIIEHHOE BpeMsd, [OENCTBYeT Ha BKIKOYEeHWe BblKoYaTesns
npucoeanHeHus. OQHOBPEMEHHO 3anyckaeTcs Tanmep Tr, KOHTponupyowmin ycnewHocts AlNB.
Ecnu 3a Bpems Tr He NPoOMCXOANT OTKNKOYEHUS BblkntodaTens, To AlNB cuntaeTcst yCnewHbIM.

Ecnn B TeyeHne BpemeHu Tr nponcxoauT OTKNIOYEHWE BbIKMYaTens, TO nepBbin KpaT
AlB cuutaeTtcsa HeycnewHbliM 1 Tanmep T1 6nokupyetcs. Ecnu AlB BBegeHO Ha 2 kpaTa, TO
npoucxoouT nyck Tammepa BToporo uukna AlB T2. Tanmep BToporo uukna AllB, oTtcuuTtas
YyCTaHOBJIEHHOE BpeM4, AeNCTBYET Ha BKoYeHMe BbikntoyaTens. OgHOBpeMEHHO 3anyckaeTcst
Tanmep Tr. Ecnu 3a Bpems Tr He npoucxoamT OTKNKYEHUA BbiKItodatens, To AlB cuntaeTca
yCMNeLHbIM.

Ecnu B TeyeHune BpemeHn Tr npoucxogut oTknoyeHue, 1o AlNB cuntaeTca HeycnewHbIM
n onokupyetcs. [locne uctedeHna BpemeHu Tr npoucxogut Bosspat AlB B wucxogHoe
COCTOSIHME.

Mpn 3-x kpaTtHOM u 4-x kpaTHOM AlB anropytm AEencTBUMM YCTPOWCTBA aHasiormyeH
noruke 2-x kpaTtHoro AllB.

Mpn py4HOM BKNHOYEHUN cunoBoro BoikNtoyaTens AlNB 6noknpyetca Ha Bpemsa T6. Takke
npegycMoTpeHa BO3MOXHOCTb 3anpeTa AlB oT BHelLHero curHana.

XapaktepucTtukm Al'B nokasaHbl B Tabnuue 6.6.

Tabnuuya 6.6
HanmeHoBaHue napameTpa 3Ha4yeHue
1 | Avana3oH yCcTaBOK Mo BPEMEHU: 0-3000 c
2 | OnckpeTHOCTb YyCTaBOK MO BPEMEHM: 0,01 c(0,1¢)
3 | OcHOBHas NOrpeLwHoCTb cpabaTbiBaHNA NO BPEMEHM: +10 mc
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6.2.2 dyHkumua YPOB3 (coBmecTHaa peanMsauua yCTpomncTBa
pe3epBUpOBaHUA OTKa3a Bbiknrovatensa YPOB v nornyeckon 3awmTtbl LWWAH
n3u).

MpuHuun  gencteus  YPOB3  ocHOBbiBaeTCA Ha  COBMECTHOW  GrOKMpoOBKe
ObICTPOOENCTBYIOWEN 3alUUTblI HA NUTAOLWEM NPUCOEOUHEHMM NYCKOBbIMK opraHamun YPOB u
JI3W. B cnyyae cpabatbiBaHus ctynenu JI3W Ha oTxoasuwen nuHum dopmupyeTcss curHan
«PABOTA J13LL», KOTOpbIN MOXET OblTb MCNOMb30BaH AS1s 6yIOKMPOBKN BbICTPOAENCTBYIOLLEN
CTYNeHWn Ha nuTalwmux npucoeguHeHusix. Ecnn B TedeHne TypoB nocrne KomMaHabl Ha
OTKNtoYeHe COBCTBEHHOrO BbIKIKOYATENSA TOK HE CHU3WUACA OO0 YPOBHS MeHblue lycT.ypoB, TO
dopmmpyeTtca curHan YPOB (cm. puc. 5.5), kotopbin 6nokmpyeTt Bbigady curHana JI3LU (puc.
6.11), T.e. paspewaerca gencrteBMe ObICTPOLEUCTBYIOLLEN CTYNEHM Ha  NUTaKOLWMX
npucoeguHeHunsax (peanusyetca pyHkuns YPOB).

N3
|
I BbiBegeHo
|
I>In3Lw )/ BsefeHo &
Curnan: pabota
na
Curnan: paboTa (YPOB3)
YPOB |
PucyHok 6.11 — bnok-cxema noruku YPOBS3
Xapaktepuctmkm YPOB3 nokasaHbl B Tabnuue 6.7.
Tabnuuya 6.7
HanmeHoBaHue napameTpa 3HavyeHue
1 | Anana3oH ycTaBOK NO TOKY: 0,1-40 IH
2 |[dnanasoH yCTaBOK MO BPEMEHMW: 0-3000c
3 |dnCKpeTHOCTb YCTaBOK:
no TOKY 0,01 In
Nno BPEMEHU 0,01 ¢ (0,1 c)
4 | OCHOBHas norpeLwHocTb cpabaTbiBaHUSA MO TOKY:
B aman. 0,2 — 2 IH, npuBeneHHas K 2IH +1.5 %
B gman. 2,1 — 40 |H oTHOCcUTENbHAaA +2.5 %
5 | OcHOBHas NOrpeLHoCcTb cpabaTbiBaHMS MO BPEMEHMU: +10 mc

6.2.3 YcTpOUCTBO aBTOMaTU4YeCKOro BKnoyeHus pesepsa (ABP)

3anyck ABP moxeT npon3BoantbCa no cnegyowmm dakropam:

1. OTKIMOYEHNE BbIKITOYaTENSA NO KOMaHAEe OT KrYa, OT KHOMOK, BHELUHee OTKMYeHne, oT
COTY (pasgen 5);

2. camMonpon3BOJSIbHOE OTKIOYEHUE;

3. OTKNKYEHME OT 3aLlnThbl C paspeLlléHHbiM ABP;

4. no BHewHemy curHany «CTAPT ABP» (curHany MWCYE3HOBEHUA HaMpsHKeHUs1 Ha
paboyem UCTOYHUKE).

Heobxoanmbimu ycrioBuamu 3anycka ABP sisnsitoTcs:

- OTCYTCTBUE BHYTPEHHEro N BHELLUHEro curHana 6roknpoBKu;

- Hanudmne curHana «CPABATbLIBAHWE ABP» (curHana Hanuuus HanpsbkeHua Ha
pe3epBHOM UCTOYHMKE NMUTaHUA U OTKIMIOYEHHOE COCTOSIHNE PEe3epPBHOrO BbIKITOYaTENS).
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Takxe B fiornke ABP ncnonb3syloTca cnegylowme BHELLHNE CUTHarbI:

- «BITOKMPOBKAY;

- «CBPOC» (cbpoc 6510KMpOBKMN UM Npu OTCYTCTBUKN BoknpoBku copoc ABP B HavanbHoe
COCTOSIHUM).

MepBbi BapnaHT paboTbl ABP.

Mpn nosiBNneHMM oOJHOro m3 nepsBbiX TPEX (PAKTOPOB Mycka MNPOUCXOOUT MNpoBepKa
OTK/MIOYEHHOrO  COCTOSIHWUS  BbIKMtoYaTensi, OTCYTCTBUA  ONOKMPOBKKM, HanMunsa curHana
«CPABATbIBAHVE ABP». T[lpy BbINOfHEHMM 3TUX YCNOBUW opMUpyeTcss KomMaHaa
«BKJTKOUUTb ABP» (BKkntounTb peseps).

Ecnu otcytctByeT curHan « CPABATBIBAHUE ABP», To ycTponcteo byaet oxuaatb ero
nosiBNeHne n npu ero nosieneHnn 6yaet BolgaHa komaHaa «BKITKOUUNTH ABP».

BTopon BapuaHT paboTbl ABP.

Mpn nossneHmn curdana «CTAPT ABP» 1 BKMIOYEHHOM COCTOSIHUM BbIKMNOYATENS Yepes
Bpems TaBp Oygetr BbigaHa komaHaa «OTKJMKOWUUTB BbIKIMKOYATESby». Mpu nosesneHun
curHana «BbIKITIOYATENb OTKMKOYEH» npoussBoauTcsl MpoBepka Hanuuus curHana
«CPABATbIBAHVE ABP» wn otcytctBus OnoknpoBku. [Mpyn BbIMNOAHEHUM 3TUX YCIOBUN
dopmupyetca komaHga «BKIMKOUNTb ABP». Ecnu otcytctByet curHan «CPABATbBIBAHWE
ABP», TO ycTponctBo BygeT oxuaaTb ero nosiBfieHne u npu ero nosisneHun dyaeTt BblaaHa
komaHga «BKJTFOUUTb ABP» (BknounTb peseps).

MpusHakom ycnewHoro cpabatbiBaHus ABP  gaBndetca uncde3HOBEHWE curHana
«CPABATbIBAHVE ABP» yepes Bpemsi Tumn nocne Bblgadn KOMaHabl Ha BKAOYEHNE pe3epBsa.

dyHKuMoHanbHas cxema cpabartbiBaHuss ABP npuBegeHa Ha pucyHke 6.12. Bnok,
NOKa3aHHbIN Ha PUCYHKe 6.12 peann3oBaH NPOrpaMmmHo.

YcnosusiMmu Bo3Bpata siBMSOTCA:

- nosBneHne curHana «BO3BPAT» (curHana nosiBNEHUs HanpsbkeHns Ha paboyem
MCTOYHMKE M BKITHOYEHHOIO COCTOSIHUS BbIKNOYaTenNs pesepsa);

- OTKITIOYEHHOE MOSNOXEHWE BbIKNIOYaTENS;

- OTCYTCTBME BHELLUHETO U BHYTPEHHEro curHana 6y1o0kMpoBKy;

- ycnewHoe cpabatbiBaHne ABP.

Mpn nosiBNeHMn aTMX ycnoBun 4Yepe3 Bpems TB3 Bblgaétca komaHga «BKITKOYUTb
BbIKINMKOYATEJb». Ecnu BbiknoyaTenb BKIKOYUIICA, TO Yepe3 Bpems TOT BblAETCA kOMaHAaa
«OTKIMIOYUNTb ABP» (oTkniounTtb peseps). pu nponagaHmn curHana «BO3BPAT ABP»
BO3BpaT cumTtaetcd ycnewHbiM. Ecnn curHan «BO3BPAT» He nponan, To Bblgaétca komaHaa
«OTKIMKOYUTb BbIKINKOYATESb» n ABP 6nokupyetcs.

dyHKUMOHanbHas cxema Bo3BpaTta ABP npuBegeHa Ha pucyHke 6.13. Bnok, nokasaHHbIN
Ha pUCyHke 6.13 peanusoBaH NpPorpaMmmHo.
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PucyHok 6.12 — bnok-cxema noruku cpabatsiBaHnsa ABP.

“ Briokuposats ABP

KOMaHAa: OTKIIoYNTL
cBpoc curHana
«ABP ycnetwHo»

PucyHok 6.13 — bnok-cxema noruku so3spata ABP.

BaxkHo! BHewHul cueHan 6510KUpO8KU unu HeycrniewHasi paboma esoda usiu eo3gpama
ABP nipusodsim k c¢bukcayuu 6rokuposku cxembl ABP. lNpu amom 6 «)KypHane cucmembi»
gopmupyemcsi 3anucb O fpuduHe u cpabambeieaem cuzHan «brokupoeka ABP». Cb6poc
6riokuposku ABP u 8038pam cxembl 8 HOpMarsibHbIU PexXuM rpoucxooum rymem rnodadyu
KoMaHObI Ha yrpasrieHue 8biKfirodamenemM usu rno eHewHemy cueHasy « Cépoc 6710KUpO8KU».
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6.2.4 BHewHuMe 3alimnThbI

B ycTponctBe umeeTcss BO3MOXHOCTb paboTbl C BHEWHMMWM 3awmTamu. Bcero ectb
BO3MOXXHOCTb MOAKMIOYMUTL OO0 BOCbMU BHewHuX 3awmT B3-1, B3-2,.... B3-8. BHewHasa 3awmrta
nyckaeTcs Mpu MOSIBIEHMM CUrHana Ha 3agaHHOM [AWCKPETHOM BXO4E, MNpW  BbIMOSIHEHUU
ycnoBmss OTCyTCTBMA Onokupytowero curHana. [lpyu cpabaTtbiBaHUM BHELWHWUX  3aliuT
PUKCUPYIOTCS BCE MapamMeTpbl aBapUMHOrO cobbITUs, Kak Npu cpabaTbiBaHMM COBCTBEHHbIX
3awnT. [lpegycMoTpeHbl BO3BpaT MO BHELWHEMY CWUrHany C 3agepXKol BpeMeHu WU
aBTOMaTU4eCKOe NOBTOPHOE BKIKOYEHME MO BO3BpaTy.

BoaBpaT 3awuTbl NponUCXoauT:

a) ecnu BBedeHa (YHKUMS BO3BpaTa MO BHELWIHEMY CUrHany, no BbINOSHEHUIO ABYX
YCrOBUIA:

- NponagaHne BHELLHEro curHana cpabaTbiBaHUS;

- NOSABMEHNEe BHELUHEro curHana Bo3spaTa Ha Bpems TB3.

0) ecnun dyHKUMS BO3BpaTa Mo BHELLHEMY CUrHaIy BbiBeAEHA:

- MO UCYE3HOBEHUIO CUrHana cpabaTbiBaHUS;

- Npy NnosiBNeHUn BNoKNpyroLLEro curHana.

Pexxumbl paboTbl 3alWuThbl:

«BbIBEAEHA» - 3sawuTa BbiBEOEHA M3 paboThl;

«CPABATbIBAHVE» - 3awuTta BBegeHa B paboTy C KOHTPONIMPOBAHUEM BblAEPXKKN
BpemeHun. OTKNIOYEHUS BbIKNOYATENSA U AENCTBUSA HA CUTHANU3aLUMI0 HE NPOUCXOOMT.

«CUTHAJTMUSALNA» - kak npn «CPABATbIBAHWE», HO C pgenctesmem B cCxemy
CUrHanu3aumm n 3anucbio B XXypHan aBapum;

«OTKITKOYEHUEY» - T0 e, yto 1 npu pexunme «CUMHAITN3ALUNA», nnoc gencreme Ha
OTKIMOYEHME BbIKMOYaTENS;

«OCUMNIIONPA®» - 10 xe, uto n npu pexmme «OTKIMKOYEHUME», nnioc komaHga
3anucu ocumnnorpammel (Bepcus 1.0).

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

BHumaHue! He pekomeHdyemcsi eaodumb oOHoepemeHHO AllB u ABP.

Bce cTyneHn yHKUMOHANBHO WOEHTUYHbI U MMEKT XapakTepPUCTUKKU, yKas3aHHble B
Tabnuue 6.8.

Tabnuuya 6.8

HanmeHoBaHue napameTpa 3Ha4yeHune
1 | Avana3oH yCcTaBOK Mo BPEMEHU: 0-3000 c
2 |AnCcKpeTHOCTb YCTaBOK MO BPEMEHM: 0,01 ¢ (0,1 c¢)
3 | OcHOBHas NOrpeLwHoCTb cpabaTbiBaHNA NO BPEMEHM: +10 mc

@DyHKUMOHANbHas CxemMa BHeELWHeN 3awuTbl npuBegeHa Ha pucyHke 6.14. Bnok,
NMoKa3aHHbIN Ha pUCYHKe 6.14, peann3oBaH NpPorpaMmmHo.
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PucyHok 6.14 — Briok BHeLLUHeN 3aLLnThI.
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6.3 Onpeagensiemas nonb3oBaTesieM Jflormka
6.3.1 O6LwwKe nonoxeHns

KoHurypnpoBaHne onpegensiemMon nonb3oBaTenemM JfOrMKM  OCYLLECTBNAETCA C
NMOMOLLLIO creumanbHOro pegakrtopa (BCTPOEHHOro B nporpamMMmy YHUKOH), KOTOpbIv
obecneunBaeT MNOCTPOEHME CXEMbl penerHon  3alWnTbl Ha  rpaduyeckoMm  A3blke
dYHKUNOHAaNbHbIX 610KOB.

3apaya onpefgensieMon nonb3oBaTeneM forMku peannsyeTcs B AeCATUMUNIIMCEKYHOHOM
uukne. O6bEM nporpammbl orpaHnyeH 2016 6antamu.

B MP550 BbiIxoAaHbIE NOrMyYeckne curHasnbl MOryT ObiTb 3aBefeHbl Ha fnornyeckme Bxogbl
6rnokupoBku, cpabaTtbiBaHUs M ynpaBneHus (QyHKUMIA 3aluT, aBTOMATUKM W ynpaBneHus
BbIKIoHaTenem.

MP550 nmeet cnegytouwine pyHKUMOHanbHble BGOKK: BXOAbI, BbIXOAbI, 3anvMcu B XXypHarn,
nornyeckne anemeHtbl «Wx», «UIMN», «Wckmovaowee WITN», «HE», Tpurrepbl, Tanmepbl,
MYMbTUNEKCOPBbI.

Kaxxgomy 6510Ky cxembl aBTOMaTuyecku npuceamBaeTcs uma Block<Homep no nopsaky
cosgaHus>. [ina obneryeHusi 4TeHNs cxemMbl BII0KKM MOTyT BbITb NepeMMeHOBaHbI

6.3.2 Pa3bémbl
Pasbem «Bxog»

oOnemeHT «Bxog» nossonsetr 3arpyxatb 1 OGUT gaHHbIX M3 BHelwHen ©6asbl AaHHbIX
YCTPOMCTBA BO BHYTPEHHIOK 0a3y AaHHbIX CBOOOAHO MPOrpamMMMpPyEMON FNOMUKU. ONEMEHT
«Bxog» 3aHMMaeT 06bEM namaATn 6 6anT.
onemeHT «Bxog» (pucyHok 6.15) mmeeT oauMH BbIXOA4 WM MO3BONSET MNOAKMOYaATb
cnegylowme curHanbl, NpsMble N UHBEPCHbIE:!
- BXOOHbI€ ANCKPETHbLIE CUTHAnbI;
- BXOOHbl€ NIOrM4yeckne curHansi;
- curHan cpabartbiBaHusi UI3MEpPUTENBHOro opraHa nbon 3awmnTbl;
- curHan cpabaTtbiBaHMs Nobon 3alnThl;
- CMrHanbl HEUCNPaBHOCTY;
- CMrHarnbl aBapun, curHanusauum;
- CMrHarnbl O COCTOSIHUW BbIKMOYATENS, CUTHANbl KOMaHA ynpaBreHUs BbIKIToYaTENEeM;
- 0o 16 norn4eckux Krnovemn ynpasreHus.
Jlornyeckne Kroum ynpaeneHus NO3BOMAT € nynbTa yctpouctea MP550 BBoguTh 1
BbIBOAUTb (DYHKLMM HAanucaHHble Ha onpeaensieMon nonb3oBaTenem noruke.

Howmep 6a3b1 nan- Hazpanue

HBIX U1 HOMEp CUTHa- CHUTHaja 0a3bl
HNwms Onoka

\ J1a 0a3bl JAaHHBIX ‘/HaHHBIX

BlockO[ B0O1:40 I=  WO]

R

PucyHok 6.15 — Pasbem «Bxog»

Pa3sbem «Bbixoa»

OnemeHT «Bbixog» nossonseT coxpaHaTb 1 GUT JaHHbIX U3 BHyTpeHHen 6a3sbl AaHHbIX
cBO6OOHO NpOrpaMMmMpyeMOoOn FOMMKM BO BHELIHIO 6a3y [OaHHbIX YCTPOWCTBA. ONEMEHT
«Bbixog» nmeeT pasmep 6 6anT (pucyHok 6.16).
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Mpn nomowwm pasbémoB «Bbixog» MP550 nos3BonseTr BbiBOAUTbL A0 24-X BbIXOOHbIX
curHanoB cBo60OHO NporpaMMmpyemMon NIOMMKKU Ha pene, MHAMKATOPbl U BbIXOAHbIE fornyeckue
curHanbil.

Howmep BeIxogHOrO
Wwms Onoka cUrHajia

Block 1[ Bemog 1]

A

PucyHok 6.16 — Pasbem «Bbixog»

Pasbem «3anunck B XypHan»

OneMeHT 3anucu cobbITUI B XXypHan cuctemsl (pUCyHok 6.17) nmeeTt oanH Bxod. Ecnn Ha
9NeMeHT nofaHa formyeckas eguHuua, To B XypHan cuctembl ByaeT 3anMcaHo HasHavyeHHoe
cobbiTne B cnegywuwem Buge: «coobuweHne cnn Ne XX». [laHHble 3nemMeHTbl NO3BOSIST
co3gaTb 4o 64 cBO6OAHO NporpamMMmMpyeMbIX 3anucen B XXypHan cobbITUNA.

Howmep 3amucu B
HNms Onmoka p

\ /mypHane

Block2[ 3anmce & ®ypran 2]

<

PucyHok 6.17 — «3anuck B XXypHan»

6.3.3 Jllornyeckum anemeHT «U»

AnemeHT «M» MOXeT mmeTb OT 2 A0 8 BxodoB. B 3aBucMmMocTM OT 4mcna BXOAOB
anemMeHT 3aHmmaeT oT 8 po 20 6GanT namATM nporpammbl. ONEMEHT MNpeacTaBfeH Ha
pUcyHke 6.18

Ha anemeHT «M» mMoxeT ObiTb nogaHa nwbas kKomOuHaums curHanoB. Ha Bbixoge
afleMeHTa NosIBMSIeTCS Normyeckas eanHuua TONbKO B Criyvae, Korga BCe BXOAHble curHasbl
NMEKT 3HAYEHNE NOrMYeCcKon eanHULbI. Wmst 6710Ka

Block10
%

—

[TTTT1

PucyHok 6.18 — Jlornyeckuin anemeHT «»

6.3.4 NNornueckum anemeHT «UMN»

onemeHT «UNMN» (pucyHok 6.19) moxeT umeTb OoT 2 oo 8 BxogoB. B 3aBucumocTn ot
yucra BXOAOB 3neMeHT 3aHnmaeT oT 8 ao 20 6anT namaT nporpaMmmei.
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Ha Bxog anemeHta «AJIM» MoxeT ObiTb nogaHa nwbasa komOuHauma curHanoB. Ha
BbIXOA€E dreMeHTa NoSABMSETCH Nnornyeckas eavHuua B criydae, korga XxoTa Obl OAMH BXOOHOW
CUrHan uMeeT 3Ha4YeHne Normyeckon eanHuLbI.

wms Onoka

Block12
|

—

[TTTT

PucyHok 6.19 — Jlornyeckui anemeHT «ANMN»
6.3.5 Nlornyeckun anemeHT «Ucknrovarwee UITN»

AnemeHT «Wcknovaowee UIMN» moxeT umetb oT 2 o 8 Bxogos. B 3aBucumocTtn ot
yucna BXo4oB 3fiEMEHT 3aHMMaeT oT 8 fo 20 6anT namsaATV NporpamMmbi.

Ha Bxog anemeHTta «UJMN» (pucyHok 6.20) moxeT ObiTb nogaHa ntobasi kKomGuHauus
curHanoB. Ha BbiIxoge anemeHTa MnosBRsieTCs fnornyeckas eauvHvua B criyvae, Korga TONbKo
OQIMH BXOL4HOMW CUrHan nmeeT 3Ha4YeHue NIOrmM4eckon eauHuLbI.

Hwms 6110ka

Block11

e

—

N

PucyHok 6.20 — Jlornyeckumn anemeHT «Mckntovatowwee UIN»
6.3.6 lornyeckumn anemeHT «HE»

anemeHT «HE» cogepXXut oguH Bxo4 U oauH Bbixod. CurHan Ha BbIXxo4e forn4eckoro
aNemMeHTa — UHBEPTMPOBAHHbIV BXOAHOW CUrHan. OnemMeHT n3obpaxkeH Ha pucyHke 6.21.

Wwms Ommoka

~
Bloclk3

Fo B

PucyHok 6.21 — Jlornyeckun anemeHT «HE»
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6.3.7 RS- n SR-Tpurrepsbl

B MP550 cywectsytoT gsa tuna tpurrepos: RS (tun 1) n SR (Tun 2), ¢ npMoputeTom
paboTbl NO BXOAY R U S COOTBETCTBEHHO.

onemeHT «RS-Tpurrep» («SR-Tpurep») wumeeTr agBa Bxoga (puUCyHOK  6.22):
yCTaHaBnmeawowmn S n cbpacbisatom R. Mpn nosaBneHnn eamHnLbl Ha Bxoge S dhopmMmmnpyeTca
eanHNUa Ha BbIXo4e, COCTOSIHME BbIXOAa 3arNOMWHAETCHA UM COXPaHSeTCHa Mpu MCYE3HOBEHUU
eavHuubl Ha Bxode S. Bxog R cbpacbiBaeT coOCTosAHME BbIXo4a B NOrmyecknin Honb. O6BLEM
3aHMMaeMom aneMeHToM namatn 10 GanrT.

Hms Oioka
BlackE Blocks*
RET SRT
s s
#*—R *—R

PucyHok 6.22 — «RS-Tpurrep» n «SR-tpurrep»
6.3.8 Tanmepsbl

O6béM 3aHMMaeMomn anemMeHToM « Tanmep» namaTtn - 12 6anT.

Tum VYcraBka no
TaiiMepa BpEMEHU

\
BlockS[ Ha cpab.; 0,25 ¢]
T

Nwms Onoka

—

PucyHok 6.23 — Tanmep

Tanmep Ha cpabaTbiBaHue (Tanmep 1)

OnemeHT «Tarmep 1» npegHasHadeH ONsi BbINOMHEHUA (QYHKUMW 3a4epXKKM BPEMEHW.
CurHan Ha BbIxoge Talmepa Ha cpabaTbiBaHWE MOSIBNSAETCS 4epe3 BpeMsi Tcp nocne
NosiBNeHns curHana Ha Bxoge. lNpu nponagaHum curHana Ha BxOAe CurHan npornagaeTt U Ha
BbIXxo4e (PUCYHOK 6.24).

Ecnn npogomkntenbHOCTb MMMNyrbca Ha BXOA4E MeHbLUe, YeM Bpems cpabaTtbiBaHna Tcp,
TO BbIXOZ Tamepa OCTaETCA B COCTOSIHUW JTOTMYECKOrO HyIs.

Mpn 3anMcm HOBOW NOrMYECKOM MporpaMmmbl UM CTapTe YCTPOWUCTBA B Criydyae Hanmyus
curHana cpabaTbiBaHus — Tammep oTpabaTtbiBaeT Kak npu nNpsaMoM, Tak M Mpu MHBEPCHOM
BXOZ4e.

crapT
oy 27 7
npsMon T
//1 BXO4
BbIX:
-
Tep Tcp
- 7 77 7777 )
NHB. 4 L ] e VHB. & T
BXO[A,
BbIX: £ <]
Tep _/
PucyHok 6.24 — Tanmep Ha cpabaTtbiBaHue (Tarimep 1)
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Tanmep Ha Bo3BpaT (Tanmep 2)

MpuHUMn paboTbl: Npu eanHMLE Ha BXo4e Tanmepa Ha BO3BpaT Ha €ro BbIXoAe Takke
Oynet eguHuua. Ecnu eamHyua Ha Bxoge nponagaeT, TO Ha BbIXo4e eAunHULA COXPaHseTCs B
TeyeHun BpemeHu Bo3BpaTa T3z (PUCYHOK 6.25).

Mpn cTapTe ycTpoMCTBa WX 3anuUCU HOBOM JOMMYECKOW MporpamMmbl B Ccryyae
MMeroLLerocs curHana Ha cpabatbiBaHue — Taimep otpabatbiBaeT npu nNobom Bxoae: NpsiMoM
NN UHBEPCHOM.

cTapt
BX. ]
npsiMo T
BbIX. fff{”/ﬁ"]‘ I ‘,«*’;’ﬂ‘ BXOA
TB3 TB3
BX. VA 7777 1)
e, (777777777, L we _Jd [ 7
BXOZ
BbIX — A VI
TB3 Tez —

PucyHok 6.25 — Tarimep Ha Bo3BparT (Tanmep 2)

MMnynbcHbIN Tanmep no ppoHTy Tuna 1 (tanmep 3)

MpuHuun paboTtbl: cpabaTbiBaHWe TauMmepa 3 MNPOUCXOOMT MpU NOSIBNEHMUM (PpPOHTa
nmnynbca Ha Bxoge. Ecnn 3a Bpems paboTbl Tanmepa Ha Bxoge MOSBNSETCA ewe OAuH
UMMyNbC, TO Nepesanycka TanmMmepa He NPOUCXOAUT, T.e. UMMNYNbC Ha Bbixode B Nbom cny4vae
He npesbIicuT BpeMsa Tymn (PUCYHOK 6.26).

Tanmep He oTpaboTaeT Npu HaNM4MM Ha BXo4e NOrMYeckon eauHULbl BO BpeMsda cTapTa
YyCTPOWCTBA UK 3anncy NOrMYeCcKon NporpamMMbl, Kak npy NpSIMOM, Tak U Npyv MHBEPCHOM BXOJe€.

crapt
oy 7 PN R
. npsiMon T
] A BXOA
BolX: Tumn Tumn _/
3) 777 VAT S LTSS TTTTIEN
. 77 7777 !
BbIX: 7]
Tumn . VHB. & T
0, 7777 (77777777 7777777777 A Y PR
WHB. s >
BbIX: V7
Tumn o
PucyHok 6.26 — ImnynbCHbIM Tanmep no poHTy Tuna 1 (tanmep 3)
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MMmnynbcHbIN Tanmep no cnagy tuna 1 (tammep 4)

MpuHuun paboTbl: Tanmep cpabaTtbiBaeT MO cnagy umnynbca Ha Bxoge. [pu aToM Ha
BbIxoge dhopMupyeTca norudeckas egumHuua Ha spemsa Tyvn. B cnydae nosiBneHnsa Ha Bxoge
HOBOro MMMynbca MU ero cnaga 3a Bpems Tyun Nepesanyck Tanmepa He npoucxoauT (PUCYHOK
6.27).

Tanmep He oTpaboTaeT Npu HaNMYMM Ha BXOAE NOMMYECKOM eAuHULbI BO BpeMsS cTapTa
YCTPOMCTBA UMK 3anncu fIorm4eckon nporpaMmmel, Kak npy NnpsaMomMm, Tak u Npu UHBEPCHOM BXOAeE.

crapt
o 77 % v
npsiMon T
BbIX: ] ] %A BXOA
Tumn  Tumn
oy 77 777 1 FA n
HB., 7 77777777777\ we. [ @ n
BXo[q
BbIX: ] x”j‘
Tumn  Tumn -

PucyHok 6.27 — ImnynbCcHbIM Tanmep no cnagy tuna 1 (tanmep 4)

MMmnynbCcHbIN Tanmep no ppoHTYy Tuna 2 (Tanmep 5)

OTnuumne nmnynbCHOro Tarmepa no PPoHTY Tnna 2 ot Tuna 1 B TOM, 4TO Npu NOSABNEHUN
HOBbIX UMMYSIbCOB 3a Bpemsi paboTbl Tanmepa, NPOUCXOAUT nepes3anyck BblAEPXKKU BPEMEHMU
TanMepa, T.e. C KaXAblM HOBbIM MMMYNbCOM Ha BXOAE YBENUYMBAETCS ANUTENBHOCTb MMMYIbCca
Ha BbIxoge Ha BpemMs Tyvn (PUCYyHOK 6.28).

Tanmep He oTpaboTaeT Npu HanNM4MM Ha BXOAE NOMMYECKOM €OuHULBI BO BpeEMS cTapTta
YyCTPOMCTBA UMK 3anmcu SIOrM4eckom NporpamMmebl, Kak npu nNpsiMoMm, Tak U Npu MHBEPCHOM BXoAe.

cTapT
BX.[::::::::J [ [ FA
npsSMON T
BbIX. 7] f’f’ff{f BXOA
Tumn Tumn
BX. [ ¥ [ )
we— V74 PN QZZ7Z77777777777) . we. [ ] [ 1
BXO[
S 7T
Tumn _J

PucyHok 6.28 — IMnynbCHbIM Tanmep no opoHTy Tuna 2 (Tanmep 5)

MMnynbCcHbIN Tanmep no cnagy tuna 2 (tammep 6)

OTnuymne nmnynbCHOro Tanmepa no cnagy Tmna 2 ot tTmna 1 B TOM, YTO NpU NOSABNEHUN
HOBbIX CMagoB MMNynbca 3a BpeMs paboTbl Tanmepa, NPOUCXOAUT nepes3anyck BblAEpPXKKN
BpeMEHU TarumMmepa, T.e. C KaXablM HOBbIM MMMNYNbCOM Ha BXoAe YBeNnuunBaeTcs ONUTESNbHOCTb
UMMynbCca Ha BbIXOAe Ha BpeMsa Tumn (PUCYHOK 6.29).
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Tanmep He oTpaboTaeT Npu HanM4YMM Ha BXOAE NOrMYEecKon eanHuLbl BO BPeMs cTapTa
YyCTPOMCTBA UMK 3arucy JIorM4eckom NporpamMmbl, Kak npu npsiMom, Tak U Npu MHBEPCHOM BXoJe.

cTapT
BX. [~ 5
npSIMOM T
BbIX. /f('/“! BXoR
Tumn
. 777 D 7777 )
VHB. e [ L T
BXOA
BbIX. L] "ff’f ,{!
Tumn Tumn -

PucyHok 6.29 — IMnynbCHbIM Tanmep no cnagy tuna 2 (tanmep 6)

6.3.9 MynbTUnnekcop

MynbTunnekcop (pucyHok 6.30) umeeT Tpu Bxoga (agpecHbin Bxod Y 1 ABa Bxoda Inl u
In2). MNepekntovaTens NoaknyaeT oanH u3 Bxogos Inl unu In2 k Bbixogy Q, B 3aBUCUMOCTHK OT
curHana Ha agpecHom Bxoge Y. Ecnun Ha agpecHbii BXxog nogaHa eguHuua, To NoaKmyaeTes

Bxop In2, ecnun Honb, TO BXoA Inl. O6bEM 3aHMMaemon aneMeHToM «MynbTuUnNIekcop» NamsaTu
10 GanT.

wms Onoka

/

Block?

Pl
1 O

InZ

111

PucyHok 6.30 — MynbTunnekcop

6.3.10 TekcTOBbIN ONOK

[laHHbIN aneMeHT npegHasHaveH ansa co3gaHns NosICHAKLWEro U MHopMaLMOHHOIO
TekcTa. TekcToBbIN 610K HE CBSI3aH JIOrMYECKUMN CBA3SIMU C OCTalNbHbIMU 3fIEMEHTaMM
rpadomyeckoro pegakropa nporpaMmmbl YHUKOH 1 NOSTOMY HE MMEET BXOA0B U BbIXOL4OB
(pucyHok 6.31).

TekcT, HanIMCaHHBIN

WM Ommoka
— Block13 - nonssosarenem

PucyHok 6.31 — TekcToBbIN 610K
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7 PYKOBOACTBO NO 3KCIMNNYATALIUN

7.1 OpraHbl ynpaBneHusi U UHAUKauun

OCHOBHbIM 3MEMEHTOM OTOBpaXeHUss SABNAETCA XUOKOKPUCTaNM4eckun OyKBEHHO-
undposon nHamnkatop XKW (gucnnen), cogepxawmm ABe CTPoku no 16 cMMBOIOB.

MHopmaumsa, KOTOpyHd MOXHO BbIBECTM Ha Aucnnen, pasdbuta Ha kKagpbl C
do1KCMpoBaHHbIM coaepxaHueMm. [ooyepeaHbI MPOCMOTP KaapoB OCYLLECTBIISETCHA C NOMOLLbIO
kHonok. O4epeaHOCTb CMEHbI KaApOB Ha Auchnee onpeaensaeTcs rnaBHbIM MEHIO Y MOAMEHHO.

B "mexypHom" pexume pabotbl noacseTtka XKW noraweHa un oTobpakaeTcs nepBbin
kagp MeHto. NMpu HaxaTnn Ha Nby KHOMKY noAcBeTKa BkNtovaeTcs. Ecnv HM ofHa KHonka He
Ha)XMmaeTcsl B TedeHne 3 MUWH, NOACBEeTKa racHeT U YCTPOWUCTBO rnepexoauTt B "OeXypHbin"

PEXUM.
[ononHuTensHO Ha BOCbMU €AMHUYHBIX MHOMKaTopax (B AanbHenwem - cBeToguoaax)
nHanuupyeTcs:
Tabnuua 7.1
CHocka Ha | HaumeHoBaHue n
CeeTtoavog roput MpumeyaHue
puc. 7.1 LuBeT cBeToaAMOOA
6 ABAPUA Ectb HoBas 3anucb B | [Npounsowuno
(KpacHbIn) XypHane aBapun cpabaTbiBaHWe 3amThbl
Ectb HoBaa 3anucb o
KOHTPOIb Bo3amoxHa
8 . HencrnpaBHOCTU B >XypHarne
(xenTbin) HencrnpaBHOCTb
CUCTEMBDI
BKINMKOYEHO —
2 . BblkntoyaTenb BKOYEH
(kpacHbIN)
OTKJTKOYEHO
4 y BbikntoyaTernb oTKIoYeH e
(3eneHbIn)
8 cBoboAHO
5 nporpaMmmmpyemMbix
CcBeTO4MOL0B
(3eneHbIn)*

*NpumeyaHne — cBobogHO NporpaMmmupyemMble cBeToauonbl MoOryT pabotatb B pexume
nostoputensa nnudo 6nunHkepa. Npu paboTte B pexunme GnnHkepa oHM MOryT 6biTb COPOLLEHBbI MO
cuUrHany Ha OUCKPEeTHOM BXOoAe, MO KOMaHge M3 MEHH0, Mo MHTepdency CBA3W, No MNPOCMOTPY
XypHana aBapum unm cuctembl. COCTOsIHME CBETOOUOO0B COXPAHSETCS MPU BOCCTaHOBMEHMM
onepaTMBHOIO NUTaHUS.
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PucyHok 7.1 — OpraHbl ynpasneHus u niavkauum MP

KHOMKM ynpasneHus BbIMOMHAKT cnegyrowmne yHKLUUN:

BKI1 - BkntoyeHue Boikntovatens (1);

OTKI1 — oTkntoveHue Bolknovatens (3);

XXYPHAN ABAPUM - npocmoTp xypHana asapui (7);

XYPHAIl CUCTEMBbI - npocmoTp xypHana cuctemsl (9);

CBPOC - cbpoc BBOAA yCTaBKU UM Nepexos B BolwecToswee nogmeHto (10);

BBO/[ - BBOA 3Ha4YeHUs, BXO, B NOAMEHIO UMW B PEXUM n3MeHeHns napameTpa (11);

O - NepeMeLLieHne Mo OKHaM MEHIO 8eepx UM yBeENUYeHne 3HauyeHust yctasku (12);

- nepemMelleHmne no okHam MeHKo ernpaeso Ui nepemMelleHne Kypcopa BrpaBo (13);

- NepemeLLeHne No oKHaM MeHI0 8HU3 UMK YMeHbLLIEHNE 3HavyeHus1 yctasku (15).

O - NepeMeLLeHne No OKHaM MEHIO eJ1eeo un nepemMeLleHne Kkypcopa eneso (14);
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7.2 CTpyKTYypa MEHI0

MeHto 3awmTbl nmeeT apeBoBuaHy0 CTpykTypy. C nomouwbio KK nonb3oBatens nmeet
BO3MOXHOCTb NpOYnUTaTh CRneayoLyo NHpopMaLnio, pacCnoNoXeHHYI0 B PasfiMyHbIX MOAMEHIO:
1. TeKkyLwime 3HaYeHNs TOKOB:

1.1. A3mepeHHbIX o hasHbIM KaHanam Toka;
1.2. lamepeHHbIX N0 YeTBEPTOMY KaHasny Toka, OCHOBHOM W BbICLLEN FAPMOHMUK,;
1.3. Pac4éTtHbix, npsamon, obpaTHOM U HYNeBOW NocrneaoBaTenbHOCTEN;
2. Cbpoc nHgmkaumm;
3. XKypHansl:
XKypHan aBapui (32 coobuieHunst), KOTOpPbIN BKtOYaeT B cebsi:
Aarty, BpeMs NoBpexaeHus;
cpaboTaBLUytO CTYMEHb;
BN, NOBPEXOEHUS;
MaKCUMarnbHbIA TOK MOBPEXAEeHUs;
TOKM B MOMEHT cpabaTbiBaHNA 3alUUThI;
COCTOSIHME BXOAOB U BbIXOO0B;
XKypHan cuctemsl (BknovaeT B cebst 128 nocnegoBaTersibHbIX BO BpEMEHU COOBLLEeHUs
O HencnpaBHOCTAX B CUCTEME 3aluTbl JIMHUKU. Tunbl COOOLEHU npencTaBneHbl B
Mpunoxenun 3);
>KypHan ocumnnorpamm;
C6poc xypHanos;
4. Pecypc BbIKItovaTens;
5. KoHdurypaums ycTponcTea;
6. [mnarHocTuka.

Nonb3oBatenb UMeeT BO3MOXHOCTb npon3BecTn N3MEHEHNA B KOH('bVIpraLl,I/IVI CUCTEMBbI,
BBeOA I'IpaBI/IJ'IbeIIZ naporsib Nnocrie BHeCeHUA N3MEHEHUI B COOTBETCTBYHOLLUNX NMOAMEHIO.

BxumaHue! [pu ebixode ¢ npouzsodcmea ycmaHosrseH naposis AAAA.

PassepHyToe |/|306pa>|<eH|/|e CTPYKTYPbl MEHKO U MOCNiefoBaTElIbHOCTb Ha)XaTudA KHOMOK
ynpasneHuna an4d Bbi3oBa TOro Ui MHOro nogmMeHo npmBeaeHbl B I'Ipmno>|<eva| B.
|/|CI'IOJ'Ib3yeMbIe CMMBOIJbI:

<:> - NCNnoJyib3oBaHME KHOMOK Ha nepe,D,He|7| naHenn tmna:

- npoaBm>XeHmne BnpaBo NO MEHLIO;

- NpoABuMXeHne BneBO MO MEHIO;

o]®

@ - NCMONb30BaHME KHOMOK Ha nepenHeVl naHenn Tmna:

- NPOABWXEHME BBEPX MO MEHIO;

- NpoaBmXeHne BHN3 NO MEHIO;

© A

<:D - ucrnonb3oBaHue KHomkn «BBO».

MP550 pegakums 1.00 46 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by



Anga ynobcrBa npocMoTpa napaMeTpoB, Nofb3oBaTerlb MOXET NPOCMOTPETL CoOAeEpKaHue
MYHKTOB MEHI0, yaepxumBas BblbpaHHyo um knasuwy. [Npu atom Ha akpaHe XKW uuknunyeckn
BbICBETATCA UMEIOLLMECH napamMeTpbl B BbIGPAHHOM MyHKTE.

Ecnv nonb3oBatens npyv NpocMoTpe UM U3MEHEeHUW napamMeTpoB He HaXuMaeT Ha
KHOMKW B TeYyeHne TPEX MUHYT, TO YCTPOMCTBO aBTOMaTUYECKU nepexoaut B "aexypHbin"
PEeXuM, NpU 3TOM aBTOMAaTUYECKN 3anpeLlaeTcs pexuMm U3MeHeHus ycTaBoK. [1na nposeaeHus
N3MEeHeHnn HeobxooMMO 3aHOBO MOBTOPUTbL BCE OENCTBUA MO BXOXAEHUO B MOLAMEHIO U
N3MEHEHUNIO 3HaYEHUN.
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7.3 MpocMOTp TEKYLMNX 3HAYEHNN U3MEPEHHbIX BENTIMYMH

MpocMOTp 3HAYEeHUI U3MEPEHHbBIX BENUYUH ocyllecTBnseTca B meHio «M3MEPEHUEY.
3aronoBoOK AaHHOrO MEHIO SIBMSieTCA NepBbiM Kagpom M oTobpakaeT 3HayeHne Toka B ¢hase A.
lMpocMOTp OCTanbHbIX 3HAYEHUIN OCYLLECTBNAETCSA NepemMeLleHnemM 13 nepBoro Kagpa corrnacHo
cTpyktype MeHto (MpunoxeHne B). 3HayeHnsa TokoB oTobpaxkatoTcs ¢ y4€TOM KoadhpumumneHTa
TpaHcopmaumm TpaHcopmaTopoB ToKa, T. €. [MOKa3blBalOTCHA pearibHble BerMYUHbI
N3MEpPEHHbIX BESTUYUH.

U UBMEPEHUE OCH
Ja= XXX.xx A

TekyLlee 3HayeHne Toka pasbl A (B, C) n tokos lo, Ir, 11, 12, 10, roe

lo — OocHOBHasi rapMoOHMKa Toka (HyNneBOW MOCNeAoBaTENbHOCTM), M3MEPEHHOro Mo
4eTBEPTOMY KaHasny TOKa;

Ir — BbIClIAA rapMoHMKa ToKa (HyneBOM nocnenoBaTeNlbHOCTWN), M3MEPEHHOro Mo
4YeTBEPTOMY KaHasy TOKa;

|1 — pacyeTHbIM TOK NPSAMON NocriegoBaTeNIbHOCTY;

|2 — pacyeTHbIN TOK 0OpaTHOM NocnenoBaTeNIbHOCTY;

I0 — pacyeTHbIN TOK HYNeBOW NocnenoBaTesIbHOCTH.

7.4 COpocC nHagnkaumm

[nsa cobpoca nHamkauum HeobxoamMMo BOMTU B MEHIO: @

CEPOC

VHINKAIIAN D

Mocne cbGpoca wHAouKaumm, T.e. Haxatua «BBO[L», BbiBOOMTCA cooOLleHne o
BbINONHEHUN cbpoca.
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7.5 XXypHanbl

XY PHAJI
ABAPUMN

3

XYPHAJ [MpocmoTp XypHana cucTemsl.

CUCTEMEI D

CTATUCTUKA
KA XX KC XXX O X npOCMOTp MEeHIO CTaTUCTUKN.

£

CBPOC C6poc xxypHanoB
XYPHAJIOB D

7.5.1 NMpocmMoTp XypHana aBapum

[MpocmoTp XypHana aBapun.

Mpn oBHapyxeHMM aBapum Ha 3alimULLLaeMON SIMHUK YCTPOMUCTBO COXpaHseT nHdopmaumto
0 JaTte un BpeMeHun aBapun, cpaboTaBLueln CTyneHn, Buae NoBpeXAeHNsa 1 MakCMMaribHOM TOKe
NnoBpeXaeHWs, aBToMaTU4eCKN Aenas 3anuchb B XXypHarne aBapumn.

B xypHane moxeT xpaHuTtbcs 0o 32 aBapun. [pu npeBbilLEHUN 3TOro Yncna, Kaxaas
HoBada aBapua bygeT 3anncbiBaTbCS HA MECTO CaMOW CTapoun aBapuu.

PacwundpoBka nugmunpyemMblx BUAOB NOBPEX4EHNSA 3aLLMLLLaEMON NINHUMK:

Tok BO BCcex Tpex (hasax NpeBbICUT MakCUMaribHbIA TOK Harpysku

ABC
- 1 3apermctpupoBaHo K3 Ha 3emnio
ABC TpéxdasHoe K3
A C AByxdasHoe K3 mexay phazamm An C
A C [BonHoe K3 Ha 3emnio mexay pasamm Aun C
AB [ByxdasHoe K3 mexay dbaszamum A n B
_AB [BonHoe K3 Ha 3emnio mexay dasamm A n B
BC [ByxdasHoe K3 mexay dbazamm Bu C
BC [BonHoe K3 Ha 3emnio mexay asamm B u C
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[1ns npocmoTpa napameTpoB aBapuii HEOOXOAMMO BONTU B MEHIO:

XYPHAIJI

ABAPUM D

Ha gucnnee otobpasnTcsa 3aronoBOK aBapuu C 4aTon, BpeMeHeM U HOMEPOM aBapum
(oTcyeT BegeTcs OT NocneaHen aBapumn).
CopepxaHue xypHarna no BbibpaHHOM aBapun:

A BPEMA XX:XX:XX
1 XX:XX:XX.XX

A BPEMA XX:XX:XX
32 XX : XX : XX . XX

&

COOEIEHUE

&

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

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

A I>>>

1 Ta= XXXX.XXA
A I>>>

1 Ib= XXXX.XXA

&
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MocneaoHasa asapus.

Camas «cTtapas» aBapusi.

Tunbl coobLLeHWI XypHana aBapui:
«KYPHAITMYCT» - HeT coobLieHni B XXypHarne;
«CUTHAJTTM3SALNA» - paboTa 3awwmTbl B cXemy
cuUrHanusaumu;

«OTKITHOYEHUEY - paboTa 3awwmTbl Ha OTKMOYEHWE
BbIKIlO4aTens;

«PABOTA» - cpaboTtana cTyneHb 3awwmnTbl, paboTa Ha
OTKNtoYeHMe BnokMpoBaHa ApYyron CTyneHbo
(cpaboTtaBlien paHee);

«HEYCIELWHOE AlNB» - Npon3oLwno oTKIYeHne
3awmTtamu nocne AllB;

«BO3BPAT» - nponsowno AlB no Boasparty;
«BKITKOYEHWE» - BkntoyeHme.

CpaboTaBlwas CTyneHb 3awuTbl, BUA MOBPEXOEHUs,
rpynna yCTaBoOK.

MakcumarnbHoe (ana MakcMMarbHbIX — 3aluT)  unm
MUHUManbHOEe (ANA MWHUMAarbHbIX 3aWMT) 3Ha4YeHue
KOHTpPONMpyeMOro napameTpa 3a BpeMsi C MOMEHTa
NPeBbILLEHNS YCTaBKN 4O cpabaTtbiBaHUS 3aWUThI.

Tok dpasbl A B MOMEHT aBapuu

Tok dpasbl B B MOMEHT aBapum
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A I>>>
1 Ic= XXXX.XXA
A I>>>
1 I0= XXXX.XXA
A I>>>
1 Il= XXXX.XXA
A I>>>
1 I2= XXXX.XXA
A I>>>
1 In= XXXX.XXA
A I>>>
1 Ir= XXXX,XXA
A BX.C: 8 1
1 XXXXXXXX

MP550 pegakuna 1.00
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Tok dpasbl C B MOMEHT aBapumn

PacuétHbin  TOK
MOMEHT aBapuu

HyJ'IeBOIZ nocrsiegoBaTtesibHOCTn B

Pac4yeTHbIM TOK NpAMON nocrneaoBaTefibHOCTU B
MOMEHT aBapum.

PacuyeTHbin TOK o6paTHOM nocrnegoBaTeNbHOCTU B
MOMEHT aBapum.

M3mepeHHbIN TOK (HyneBor nocneaoBaTenbHOCTU) MO
4YeTBEPTOMY KaHany Toka B MOMEHT aBapuu.

Tok BbICLLIEN FAPMOHUKM (HYNEeBON
nocrefoBaTesNibHOCTU), UBMEPEHHbIN N0 YETBEPTOMY
KaHany Toka B MOMEHT aBapuu

CocTosiHMs OuckpeTHbIX BxogoB [1-[8 B MOMeEHT
aBapum.
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7.5.2 NMpocMoTp XypHarna cMcTeMbl

[lns npocMoTpa XypHana BOWTU B MEHIO:

XYPHAII

CHUCTEMHI D

Ha pawucnnee oTobpasntcsi 3aronoBok cOObITUS C OaTol, BpeMEHEM W MOpsiAKOBbIM
HOMepoM. HaxxaTmem CoOTBETCTBYHOLLMX KHOMOK NPOCMOTPETL COOOLLEHME.

XKypHan cuctembl cogepxuT 0o 128 coobLueHun o cobbiTUsX B CUCTEME, TakuX, Kak:
HEMCNPaBHOCTK, BKIOYEHWE M OTKIIOYEHMEe BbiknoyaTens u 1.4. Npu BO3HMKHOBEHMU COObITUSA
YCTPOMCTBO COXPaHSIET B XXypHarne MHdopmMaumio 0 Aate U BPEMEHWN aBapuu.

NocnegHee coobuerune. Mo HaxXaTuo KHOMKU

C BPEMA XX:XX:XX
«BMPABO» BbINONHAETCA NEpeEXO K COOOLLEHMIO.

1 XX : XX : XX .XX

1..128
C BPEMSI XX:XX:XX <t$> COOBIEHUE
128 XX:XX:XX.XX

lMepeyeHb coobLyeHuni npuBoanTca B nogpasaene 8.12.
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7.5.3 MeHI0 cTaTUCTUKA

B meHio “CTATUCTUKA” ykazaHHO KONM4YecTBO COObITUI B XXypHane aBapun (XKA),
XypHane cuctembl (PKC) n konuvectso ocuunnorpamm (O).

CTATUCTUKA
XA XX XC XXX O X

7.5.4 Copoc XypHanoB

CEPOC
XYPHAJIOB

[NAPOJIb
/XXXX/

CBPOC XYPHAJIA
ABAPUMA

&

CEPOC XYPHAIJA
CHUCTEMHI

&

CBEPOC XYPHAIJIA
OCLMILIIOT' PAMM

E- G- GGG &
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Bxoa B nogmeHto

BBecTtu naponb Ans paspeLueHnst Ha copoc XKypHanos
n HaxxaTb «BBO».

C6pocuTtb XXypHan aBapun Haxxatmem knasuwm “BBOO”.

C6pocuTb XXypHan CUMCTEMbI HaXXaTUEM KNnaBuLLN
“BBOH”_

C6pocuTb XXypHan ocUMNIorpamMm HaxkaTuem KnasuLim
«BBO[».
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7.6 NMpocMoTp XypHana pecypca BblKrntovaTens

[lns npocMoTpa XypHana BOWTU B MEHIO:

PECYPC

OIIEP. OTKJIOYEHUA

XXX

&

ABAP. OTKIJIOYEHUA

XXX

&

TOK OTKIIOYEHMA
Ta= XXXX.XXA

&

TOK OTKIINYEHWUA
Ib= XXXX.XXA

&

TOK OTKIIOYEHWUA

&

ITc= XXXX.XXA
CEPOC PECYPCA
BEIKJIIOYATEJIA
I[IAPOJIb
/XXXX/

MP550 pegakuna 1.00
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BBIKJIOUATEJIA D

B cyeTumk 3aHOCATCA OTKMOYEHUS, BbINOSTHEHHbIE MO
KOMaHOaM C MeCTHOrO Knto4va ynpasneHus, nmbo
noctynueLLMM No KaHany ACY.

B cuyeTumk 3aHOCATCA OTKMNIOYEHUS, BbINOMHEHHbIE MO
KoMaHaaMm oT 3aWmT cOOCTBEHHbIX, IMOO BHELLHUX.

CyMmapHbI TOK OTKMAOYEHMI MO hase A

CyMmMapHbI TOK OTKMAOYEHMI No hase B

CyMmapHbI TOK OTKMOYEHM No ¢ase C

C6poc Bcero coaep>xMmoro XypHarna pecypcos
BbIKItO4MaTens

Beoa napons Ana noaTeepxaeHus copoca
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7.7 QnarHocTtuka

[ns npocMoTpa AaHHbIX AMarHOCTUKK cnucteMbl ncnonbdyetcs MeHo «JUAMTHOCTUKAY.

IVATHOCTUKA
Bxopa B meH1o0.
MpocmoTp Bepcun nporpaMMHOro obecnedeHns wu
MP550 NXXXXX pesynbTaTta NpoBepKU KOHTPOJSIbHON CyMMbI
BEPCHUA XX.XX nporpaMmmbl.

¢

[MpOCMOTP COCTOSAHUSA BXOAHbLIX AUCKPETHbIX CUrHaroB
01-08. Ecnn «OWMBKA», T0 1 yKasbiBaeT Homep
owmnboyHoro Bxoaa.

BXOI :8 1
: XXXXXXXX

g

. [MpOCMOTP COCTOSIHUSA TOKOBbIX aHANOroBbIX BXOAOB.
AH.BXO[L: 4 1
KXXX Ecnn « OLUMBKAY, To 1 ykasbiBaeT HoMep owmbo4HOro
:' : BX0Aa.
CRC : KoHTponbHas cymma ycTaBok
YCTABOK: XXXX
COCTOSIHUE : TX=X KoHTponbk cocTosHuaA nopTa nHtepderica RS-485.
[IOPTA : RX=X
CBA3b XX% KoHTporb kavecTsa (OLMBOK) CBA3MN.
HOPM. XX Oll. XX
TEMIIEPATYPA TemnepaTtypa npoueccopa (B °C).
MonyJs XX .XoC
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7.8 KoHdmrypupoBaHue cuctembol

M3meHeHune n NMPOCMOTP KOH(bI/IpraLI,I/II/I CUCTEMbI OCYLLLECTBIIAETCA B MEHIO.

&

MHdopmaums B JaHHOM MEHK Bcerga AoCTynHa Ans npocmoTtpa. B cnydae BHeceHus
Kakux-nmbo M3MeHeHun npu Bbixode U3 MeHio "KOHOUIYPALMA YCTPOWCTBA" 6ypet
3anpoLueH naposb. NMpy BBOAE NpaBUbHOIO Napons U3MEHEHUSI BCTYNAT B CUNY.

Bce napameTpbl pa3HeceHbl B pa3finyHble MOAMEHHO:

MapameTpbl KaHaANOB N3MEPEHNSA TOKOB.

KOH®UT'Y PALINS
YCTPOVCTBA

[IAPAMETPHI
SME PERVA KOHMDUTYpUPOBaHNE YCKOPEHWUS 3aLLUT, YNpaBneHus

: : || BbIKMHOYaTENEM.

MapameTpbl NOrMYECKUX CUrHanoB, CUrHanos

BXONIHHE ynpaBreHus Bbiknovatenem, copoca nHAUKaLmm 1
CHUTHAJEL D NepeknoyeHns YCTaBoKk.

e KoHUryprpoBaHme BXo0B onpeaensioLmx
[IAPAMETPEHI nonoxexue Boiknoyatens, YPOB 1 yckopeHus 3aLumT.

BHIKJIIOYATEJIA D

g

[IAPAMETPEHI KoHurypmnposaHme napameTpoB ynpasneHus
YIIPABJIEHUA BbIKIO4aTENEM.
KoHdurypmpoBaHue TOKOBbIX 3aLUuUT, BbIOOP rpynnbi
IAPAMETPH curypup Ly p rpy
yCTaBOK.
SAINTEH <:D
[IAPAMETPEI KoHdpurypuposaHue astomaTtukm AlB, J13LW, ABP,
ABTOMATUKU BHELWHUX 3alLUnT.
CUT'HAJI
« »
HEMCIPABHOCTE KoHdgurypuposanue pene « HEMCINMPABHOCTb
BHXOZHHE HasHauyeHne BbIXOOHbIX NOrMYECKUX CUTHAMOB,
CMPHZ:UIH D penenHbIX BbIXO4OB U MHANKATOPOB.
[IAPAMETPH YcTaHoBKa AaTtbl U BpeMeHU, napameTpoB 0OMeHa,
CUCTEMBI D “3MeHeHue naponsi.
APAMETPHI YcTaHoBKa pexunma paboTbl ocumnnorpada
OCLIMJIJIOT'PASA D
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7.8.1 NoameHto «MMAPAMETPblI U3BMEPEHUW»

AP TPI?,I I'Iapalvleprl N3MepuTesibHoOro KaHaria.
U3MEPEHUN D
ggiA T MNapameTpbl TpaHCOPMaTOPOB TOKA.

&

7.8.1.1 NogmeHto «MAPAMETPbI TOKA»

" HoMnHanbHbIN NEPBUYHLIN TOK (pa3HOro
[1E PBIAYHBNA TOK TpaHcopmaTopa Toka
TT = XXXX A D
[IE PBUYHED TOK HoMunHanbHbIN NepBMYHbIA TOK TpaHcopmaTopa Toka
TTHII= HyneBown NocnegoBaTenbHOCTU.

<:>XXX A <:D

MAKC . TOK MakcnmanbHas Harpyska. PekomeHayeTca 3agjaBaTb
T KXXX . XX 5t KaK y CTYNeHW MakCUMasbHOWA TOKOBOM 3alunThl C
! | MWHUMabHOMN yCTaBKOM no TOKY. BaxxHo!

Ucnonb3yemcs 0ns onpedeneHuss muna rnogpexoeHus.

7.8.2 NMoameHto «BXOOHDbIE CUTHATJIbI»

BXOJHBIE KoHurypmpoBaHue BXOAHbIX CUrHanNoB.
CUT'HAJIEI D
JIOTUYECKHUNE K
CUTHATE OHUrypupoBaHue BXOAHbIX JTOTMYECKNX CUrHANOB
BHEUHUE KoHurypmnpoBaHue curHanos ynpasreHus
CUT'HAJIEI BblKMto4aTenem, cbpoca nHANKaUnmn, nepexsioyeHmns
<:D YCTaBOK.
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7.8.2.1 NMoameHio «JIOTUYECKUE CUTHANDBI»

Mocne Bxoga B nogmeHw «JIOTUMECKUME CUIHATIbl» oTkpoeTcsa nogmeHio ¢ 8
nornvyeckumu curdanamm (J1C).

JIC wmoryt ObiTb 3anporpaMMMpOBaHbl Kak CymMma

JIC1 <>
BXOAHbIX AUCKPeTHbIX curHanos A1-08 v O1MHB -
: ¢D N8NHB:
cee - J1IC1-1C4 no noruke «Wy;
@ - JIC5-NIC8 no noruke «UINA».
JIC4 <>
JICS <Unmn>
JIC8 <Unmn>
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7.8.2.2 NMoameHto «BHELUHUE CUTHAJIbI»

BHEIHVE Bxopg B nogmeHto
CUTHAJIEI D
KJIIOU OTKJIIOUNTH HasHaueHne Bxoda OTKIMIOYEHUS KoYa.
Cnuncok curHanos B MpunoxeHun B.

KJIod BKJIOUMTE HasHaueHve Bxoaa BKITIOYEHNS KITova.
foo o / D Cnuncok curHanos B MpunoxeHun B.

BHEII. OTKJIOYUTH HasHayeHne Bxofa BHELLHEro OTKIIOYEHNS.
/.. . . / Cnucok curHanos B NMpunoxeHun B.

HasHauyeHne Bxoga BHELLUHErO BKITOYEHUS.

BHEIl.  BKJIOYATB Cnuncok curHanos B Npunoxenun B.

CEPOC MHIOMKALIM HasHauyeHwne Bxoaa ans cbpoca nHankaumn.
Cnuncok curHanos B NMpunoxeHun B.

[IEPEKJI. YCTABOK HasHaueHne Bxoga Ans nepeknovyeHnst yCTaBok.
/o / Cnucok curHanos B NpunoxeHun B.
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7.8.3 NoameHio «MMAPAMETPbI BbIKITIOYATENA»

B noameHio «BbIKIMKOYATESIb» 3apatotca  napameTpbl  Bblkntodatens.  [yHKT
«HEMCIPABHOCTb» MoOXeT ObiTb MCNonb3oBaH ANs KOHTPOMSA nNpuBoAa BblkMYaTens
(Hanpumep, ansa BbiknoyaTenen ¢ KOHTponem ncnpaBHoCcTM npmeoga). Npu nogade curHana Ha
BblOpaHHbIA BXOL MPOM3BOOUTCHA 3annCb B XKypHan CUCTeMbl, ONOKMpyeTCcs BKIHOYEHUE
Bblkntovatens, cpabatwiBaeTr pene «HEWCIMPABHOCTb». lNpn nogaye curHana Ha BXxoa
«BITIOKNPOBKA»  GrnokupyeTcss  BKknoveHMe  Bblkntodatens.  CpabartbiBaHuss  pene
«HENCITPABHOCTb» He npoucxoguT.

BaxxHo! [lo ucmeueHuu 3adaHHoz20 epemeHu YPOB (ycmpoticmeo pesepguposaHusi
omkKasa 8bIK/Iro4amerisi) nocre 8bida4dyu KoMaHObl Ha OMKITYEHUE 8bIKoYamerisi 3arycKkaemcs
3adadya YPOB. Bpems omknw4yeHusi OO/MKHO Obimb 3adaHO He MeHee MakcuMasibHO20
racriopmHo20 3Ha4yeHus 8bIKoYameris.

I[NIAPAMET PEI

Bxon B nogmeHto
BEIKJIIOYATEISA

G

HasHaueHne Bxoga OTKITIOYEHHOIO MOJSIOXKEHUS

COCT. OTKIIOYEHO Bblkntoyatens. Cnucok curHanos B [NpunoxeHun B.

¢
G

COCT. BKJIIOYEHO HasHayeHne Bxoga BKITHOYEHHOIO MOMOXKeHUs
Bblkntovatens. Cnucok curHanos B MNMpunoxeHunn B.

HasHayeHne Bxoga BHELUHEWN HEUCNPABHOCTU
BblKNtoYaTens.

/.. .. . /
: : <:D Cnuncok curHanos B Mpunoxernun B.

HasHauyeHne Bxoga 6n0OKMPOBKN BKIOYEHNS BbIKITOYaTENS.
Cnuncok curHanos B Npunoxenun B.

3apaHue Bpemenun YPOB.

BPEMA YPOB 3HaveHue napameTpa: 0-50 MUHYT.
T= XXXXXX0MC

¢
G

TOK YPOR MwuHMManNbHbBIN TOK cp?GaTblsaHm YPOB.
I= XX XX Tn 3HauveHne napameTpa: 0,1-40 IH.

ey
G

YCTaHoBKa ANMTENbHOCTU KOMaHAb! «BkrounTs/
MMITYJIBC OTKIIOUMTBY KECTKO HasHauYeHHbIX pene. [laHHas ycTaeka
T= XXXXXX0mc ncrnonbayeTcsa B cxeme ABP. 3HauyeHune napametpa: 0-50
o 2
IJINT-CTL YCKOP [nUTenbLHOCTb YCKOPEHHOTO PeXnMa Nocne BKIYeHUs
T= XXXXXX0MC BblkMtovatens. 3HavyeHne napametpa: 0-50 MUHYT.

G
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7.8.4 Nogmenio «NMAPAMETPbI YNPABJIEHUA»

B noameHio «IMAPAMETPbI YIMPABJIEHME» BbiGupatoTcsa pexumbl ynpaBneHus
BblknovaTteneM. YnpasrieHue BblKloMaTeNEM MOXET OCYLLEeCTBNATLCA YEeTbipbMsi cnocobamu:
OT BCTpPOeHHbIX kHornok «BKJ1/ OTKIl», oT BHelHero knwo4ya ynpasfneHusi, OT BHELLUHEN CXeMbl
(Hanpumep, ABP, TenemexaHuka), o MHTEpPENCY CBA3N.

IIAPAMETPH Bxoa B nogmeHto

YIIPABIIEHUA D

PaspelueHvie (6MokMpoBKa) ynpaBneHWs OT BCTPOEHHbIX
VHPRBIL.OT ICHONOK kHomnok: «PA3PELLIEHO, «3AMPELEHO>.

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

PaspeweHne (6nokupoBka) ynpaBneHUsi OT BHELUHEN

YIPABI.  BHEIHEE cxembl ynpasnenus: «PA3PELLEHO», «kKOHTPO/I1b».

PaspeleHune (6r10kMpoBKa) AUCTAHUMOHHOIO ynpaBeHus
no nHtepgency ceasn: «PASPELLEHOy, «3AIMNMPELLEHO».
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7.8.5 NoameHio «NMAPAMETPbI SALLUUT»

Mocne Bxopa B noameHwo «[MAPAMETPbI 3AWWT» Heobxogumo BbiGpaTtb rpynny
YCTaBOK: OCHOBHble WM pe3epBHble. [lporpamMmuMpoBaHMe rpynn OCHOBHbIX W pPe3epBHbIX
YCTaBOK HUYEM He OTNMYaeTCHd, NO3TOMY HUXEe PacCMOTPUM MOAMEHK0 OCHOBHbLIX YCTaBOK.
MoamMeHto BbIrNAaUT cnegyowmnm obpasom:

IAPAMETPH Bxoa B nogmeHto.
BAINT D
TPYIIA Bbi6op TekyLlen rpynnbl ycTaBoK: «1», «2», «3», «4»,
VCTAROK /. ./ «5», «6».
[IEPBASI T'PYIIIA MporpammmpoBaHMe NepBo rpynbl YCTaBOK.
YCTABOK

T

LECTAS TPYIIA MporpaMmmMupoBaHmue LECTOoW rpymnmbl YCTaBoK.

YCTABOK D

7.8.5.1 NMoameHio «NMEPBAA 'PYIIMNA YCTABOKD» ... «<LULECTASA M'PYIIMNA YCTABOK»

MoameHio «MEPBAA M'PYIMA YCTABOK»; «BTOPAA MPYTIMA YCTABOK»; «TPETbA
FPYMMA YCTABOK»; «METBEPTASA MPYMMA YCTABOK»; «MATAA MPYMMNA YCTABOK» u
«WECTAA NPYTNA YCTABOK» naeHTU4YHbI 1 UMEKOT Ccneayowunmn BUA;:

BAIMTEH KoHdurypupoBaHme TOKOBbIX 3aLLKT.

TOKOBEIE D
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7.8.5.2 NoameHto «3ALLINTbI TOKOBbIE»

SAIMTH
TOKOBEIE

&

TG GGG GGG &

G

MP550 pegakuna 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck

Bxoa B nogmeHio

KoHurypmnpoBaHue cTyneHu OT NoBbILLEHUS ToKa |>.

KoHdurypupoBaHme cTyneHn OT NoBbILLEHUS TOKa 1>>,

KoHdurypupoBaHme cTyneHn OT NOBbILLEHUS TOKa 1>>>,

KoHdurypmpoBaHme cTyneHn OT NOBbILLEHUSA TOKa
[>>>>,

KoHdurypmpoBaHme cTyneHn OT NOBbILLEHUSA TOKa
obpaTHon nocnegoBaTenbHOCTY 12>,

KoHurypmnpoBaHme cTyneHu OT NoBbILLEHUS TOKa
obpaTHOM nocnegoBaTenbHOCTHU 12>>,

KoHdurypmnpoBaHme cTyneHu oT NoBbILLEHNS
pacyéTHOro Toka HyrneBon nocriegosaTensHoCTH 10>.

KoHurypmnpoBaHme cTyneHu oT NoBbILLEHNS
pacyéTHOro Toka HyrneBon nocriegosaTeribHOCTH 10>>.

KoHurypmnpoBaHme cTyneHu OT NoBbILLEHUS TOKa
(Hynesou nocnegoBaTenbHOCTU), UBMEPEHHOIO MO
YeTBEPTOMY KaHany Toka In>.

KoHgurypmnpoBaHue cTyneHn oT NoBbILWEHNSA TOKa
(Hynesou nocnegoBaTenbHOCTU), UBMEPEHHOIO MO
4YEeTBEPTOMY KaHany Toka In>>.

KoHgurypmnpoBaHue CcTyneHun oT NoBbILWEHNSA TOKa
BbICLLEN rapMOHUWKN (HYNeBoOW nocnegoBaTenbHOCTH),
N3MEepPEeHHOro no YeTBEPTOMY KaHany Toka Ir.

KoHdurypmpoBaHume 3awmTbl oT o6pbiBa nposoaa 12/11.
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7.8.5.2.1 KoHcurypupoBaHue 3awumr |, 12, 10, In

Beuay TOro, 4to ctyneHu TokosbIx 3awmr |, 12, 10, In
NMOEHTUYHBLI MeXay cobon, pacCMOTPUM HaCTPOMNKY
CTYMEHU OT NOBbIWEHNS ToKa [>.

Bbibop pexuma 3awmThbl
«BbIBEAEHA» — 3awwmTa BbiBegeHa 13 paboThl;

«BBEOEHA» — 3awuTa BBegeHa B paboTty ¢
I> PEXMM
/ / KOHTPONIMPOBaHNEM BbIOEPXKM BpeMeHU. OTKNoYeHne
“““““ | | BbIKNtoYaTENs M AENCTBUS HA CUTHaNM3aumto He
<:> NPOUCXOOMT;
«CUTHATTM3ALUUA» — kak npn « BBEOEHA», HO C

AENCTBMEM B CXEMY CUrHanNM3aumm 1 3anuchio B
XXypHarn aBsapuu;

«OTKIMKOYEHWNE» — kak npu « CUTHATTM3ALIMA» nntoc
AEeNCTBME Ha OTKITOYEHME BbIKNOYaTENS;
«OCUUNNITOINPA®» — kak npn « OTKITKOYEHWE» nntoc
KomaHga 3anucu ocumnnorpaMmmsl (Bepcusi 1.0).

I> BJIOKMPOBKA BBopg 6nokupytouiero curHana.
/.. .. . / D Cnuncok curHanos B NpuiioXxeHun B.

Jlornka paboTbl 1 BbIGOP KOHTPONIMPYEMOrO TOKa:
I> [IAPAMETP ana l: «OQHA ®A3A», «BCE ®A3bl»;

ana 12: « TOKy;
(::D ana 10: « TOK»;

ana In: « TOK».

YcTaBka cpabaTtbiBaHUs MO TOKY.

> TABKA
ye 3HauveHne napameTpa: 0,1-40 IH.

I = XX .XX TIn D

Tonbko onga ctyneHen sawmTbl I> — [>>>>, Bug
> ycsABKA / BpemsiTokoBown xapaktepuctuku: "SABUCUMAA,
""""" <:D "HESABNCUMAA"

: : : : 3apaHue koadpdpuumeHta K (13

1> YCTABKA > YCTABKA (hopMyIbl ANA 3aBUCUMON
— XXXX = XXXXXX0OMC XapaKTepI/ICTI/IKVI) UM Bblaep>XKa
<:D <:D BpeMeHH ﬂ,eVICTBMﬂ 3alunThbl.

'BHUMAHME, npu nepexone k
3aBHCHMON XapaKTePUCTHKeE
00513aTeJIbHO NPOU3BEANTE
penakrTupoBanue eé ko3GpuureHToB!
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I> YCKOPEHHUE

I> YPOB
/o . /
I> AlIB
/o . /
I> ABP
/o o /

MP550 pegakuna 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck

YckopeHue TokoBown 3awmTbl: "BBEOEHO",
"BbIBEOJEHO.

Beopg yctasku Ha yckopeHue: 0...50 MuHyT

PesepBupoBaHune oTkasa BblKMo4aTens:
"BBEAEHO", "BbIBEOEHO".

ABTOMaTMYECKOE NMOBTOPHOE BKITHOYEHME NOCne
cpabaTbiBaHna 3awmnTthl: "BBEAEHO",
"BbIBEOEHQO".

ABTOMaTUYECKNI BBOL pe3epBa nocre
cpabaTtbiBaHus 3awmnThl: "BBEOAEHO",
"BbIBEOEHO".
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7.8.5.2.2 KoHthurypupoBaHue 3awimuTbl Ir

In PEXVM BbiGop pexuma 3aLmThl (To Xe, 4To 1 ANns 3awmT |, 12,
[ / D 10, In)

Ir BJIOKMPOBKA Beon 6rnokupyioLLero curHana.
foo e o / CnMCOK CUrHamnoB B NpUNoxeHun B.

g
G

Ir VCTABKA YcTtaBka cpabaTbiBaHMs MO TOKY.
3HayeHne napametpa: 0,1-40In.

g
&

Ir YCTABKA B - - 0..50
- XXXXXXO0MC blAep>XKa BpeMeHn OeENCTBUA 3allUThbl: V... MWH.

¢
G

Ir y VCKOP}EHME YckopeHue TokoBoW 3awwmThl: "OA", "HET".
Ir YCTABKA BBopg yctaBku Ha yckopeHue: 0...50 MUHYT.
T = XXXXXXXO0mc

g
G

I YPOB
i / / Pes3epBupoBaHue oTtkasa Bblkntodatens: "OA", "HET".

ABTOMaTMYECKOE NMOBTOPHOE BKMAOYEHME NOcHe
cpabaTbiBaHus 3awmTsl: "OA", "HET".

Ir ABP

ABTOMaTMYeCKM BBOA pesepBa nocrie cpabartbiBaHNsS
3awmTbl: "OA", "HET".

U
T G 5
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7.8.5.2.3 KoHcurypupoBaHue 3awmtbl 12/11

I2/I1 PEXUM BbiGop pexuma 3awuTbl (To e, 4To 1 ans 3awmT |, 12,
/. / 10, In, n. 7.8.5.2.3)

I2/I1 BJOKMPOBKA Beog 6GriokupytoLLero curHana.
[ / CnVCOK CUrHanoBs B NpuUnoxeHum B.

I2I1 = XX.XX % 3HayeHune napameTpa: 0-100 %.

&

I2/11 YCTABKA
T= XXXXXX0Mc

-

I2/11 YPOB

J
o
J
J

I2/I1 YCTABKA YcTaBka cpabaTtbiBaHuS.

Bblaepxka BpemeHn genctema sawmtbl: 0...50 MuH.

PesepBupoBaHue oTkasa Bblkntoyatens: "OA", "HET".

ABTOMaTMYeCKOE NOBTOPHOE BKOYEHME MNOCHe
cpabartbiBaHus 3awmTbl: "OA", "HET".

ABTOMaTMYECKUIN BBOA pe3epBa nocne cpabatbiBaHUs
3awmTbl: "OA", "HET".
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7.8.6 NMNoameHto «NMAPAMETPblI ABTOMATUKW»

[IAPAMETPHI Bxopg B nogmeHto
ABTOMATUKA
AR KoHurypmnposaHme aBToMaTU4eCKOro NOBTOPHOIO

BKITHOYEHUA.

JI31I KoHurypmnpoBaHue norm4eckomn 3awmnTbl LLUKH.

ABP KoHurypmnpoBaHme aBToMaTUYECKOrO BKITHOYEHUSA

pesepBa.

Q W [

TG &%

SAIYITH KoHUryprpoBaHve BHELLHMX 3aLLuT.
BHEIHNE
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7.8.6.1 Hactpouka n npocmoTtp napameTtpoB AllB

AIIB BXOI BJIOK.

AIlIB BPEMA BIJIOK.
T6= XXXXXXX0Mmc

o

AIIB T'OTOBHOCTB
Tr= XXXXXXX0mMmc D

&

AIIB 1KPAT
Tl= XXXXXXX0Mc D

&

AIIB 2KPAT
T2= XXXXXXX0mc D

&

AIIB CAMOOTKIJI.

ABTOMaTMyeckoe NOBTOPHOE BKIOYEHME.
3HauveHus napameTpa: «HET», «1 KPAT», «2 KPATAY,
«3 KPATA», «4 KPATA».

Briokuposka AlB OT BHeLLHero curHana.
Cnuncok curHanos B NpunoxeHum B.

Bpems 6nokuposkm AlNB nocne BKNOYEHUs
BbIKIto4aTens.

Bpemsa rotosHocTn AlNB Kk Ha4anbHOMY NycKy nocne
ycnewHoro cpabaTbiBaHUA.

Bpemsa 6ectokoBon nay3bl 1-ro kpata AlB.

Bpemsa 6ectokoBor nay3sbl 2-ro kpaTta AlB (aHanormyHo
3KPAT, 4KPAT — pana 6ectokoBon naysbl 3-ro n 4ro
kpaTa AlB).

AlB no camonpon3BoribHOMY OTKHOYEHUHO
BbikntovaTens: «kECTby», «HET».

7.8.6.2 NMogmeHro «J13LL»

JI3I YCTABKA

Icp= XX.XX In D

MP550 pegakuna 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck

Jlornyeckas 3awmTa wuH: «BBEJEHOY,
«BbIBEOEHO».

YcTaBka no TOKY fIOrM4eCckon 3alumThbl LUNH.
3HaveHne napameTpa: 0,1-40 IH.
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7.8.6.3 Hactpouka n npocmoTtp napametpoB ABP

ABP oT CHUTHAJIA Myck ABP oT BHeluHero curHana (curHana
/.. . . / NCYE3HOBEHUS NUTaHKs). 3HaYyeHe napameTpa:
: : <:D «3AMNPELWEHO», «PASPELLEHO».
ABP mo OTKJI-HMIO Myck ABP no oTkrnoYeHuto BeikntoyaTena. 3HayeHne
/. / napameTpa: «3AlMNPELWEHO», «PASPELUEHO».

& J

Myck ABP no camonpoun3BosibHOMY OTKITHOYEHUIO
Bblkntoyatens. 3HadeHue napametpa: «SAMNMPELWEHOY,

<:D «PASPELLUEHO».
: : Myck ABP no cpabaTbiBaHWO 3aWmTbl C paspeLllEHHbIM
ABP no 3AIUTE ABP. 3HaueHune napameTpa: «SAMPELEHOY,
o .. / <}:D «PA3PELLEHO».
ABP CTAPT HasHauyeHne Bxoaa BHelLHero curHana nycka ABP
/.. .. . / (curHana ncyesHoBeHna nuTaHus). CnMcok curHanos B
<:> ¢D npunoxeHuun B.
ABP  EJIOKMPOBKA HasHadeHve Bxoaa BHELWHEro curHana 6yoknMpoBku

ABP. Cnncok curHanoB B npunoxeHuu B.

Ha3HauyeHne Bxoga BHELWWHero curHana cobpoca
/ / onokuposkn ABP, cbpoca ABP B Ha4anbHoe
: : <:D cocTtosiHue. Cn1coK curHanoB B NpunoxeHum B.

HasHaueHne Bxoda BHELLHEro curHana paspeLuaroLero
nyck ABP.
: | | Cnmcok curHarnos B npunoxexum B.

ABP oT CHUTHAJIA Bbioepkka BpemeHu cpabatbiBaHna ABP: 0... 50
Tcp= XXXXXXXO0Mmc MUHYT.

&

ABP BO3BPAT

=

HasHa4yeHne Bxofa BHeELIHero curHana Bo3spaTa
cxembl ABP. Cnncok curHanoB B npunoxeHuun B.

g
G

ABP YCTABKA
Tes= XXXXX0mMmc

&

ABP OTKJIOYEHNE
Tor= XXXXX0mMmc

Bbigepxxka BpemeHu BodspaTta ABP: 0... 50 MuHyT.

G

Bbioepkka BpemeHu oTkroyeHus pesepsa (Hanpumep,

OTKNtoYeHne pe3epBHOro nutaHus): 0... 50 MUHYT.

&
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C6poc 6nokmposkn ABP, Bo3spaTt cxembl ABP B
ABP CEPOC BEHIKJI-5 HayvyanbHbIW LLAr Mo BKITHOYEHUIO/OTKMIOYEHUIO
/... / D BbIKMoYaTens. 3HadeHne napametpa: «3AMPELLIEHOy,

«PA3PELLUEHO».

BaxHo! Hanu4ue cuzHana eo3spama ABP nocne nodadyu KomMaHObl Ha OMKIIOYEHUEe
pPEe3epPB8HO20 numaHus (Mocse UucmeYeHuUs1 8PeMEHU UMMy Ibca 8KITYEHUS/OMKITYEHUS — MEHKO
«BbIKITOYATE]Tb») sienisemcs rpu3sHakoM HeycrewHoz20 eosspama cxembl ABP. Npu amom
rpoucxodum omkrirodeHuUe cobcmeeHHo20 8biKtoYamersi U 6riokupoeka cxemb! ABP.

BaxkHo! BHewHul cueHan 6510KUpo8KU unu HeycrnewHasi paboma egsoda usnu eo3gpama
ABP npusodsim k ¢ukcayuu brokuposku cxembl ABP. lpu amom e «KYPHAJIE CUCTEMbI»
opmupyemcsi 3anucb O rpudyuHe u cpabambsieaem cuzHan «BbJ/IOKMPOBKA ABP». Cépoc
6riokuposku ABP u e038pam cxembl 8 HOpMarsbHbIU pPexXum rpoucxooum rymem rnodadyu
KoMaHObI Ha yrnpasrieHue ebiKnodyamernem (npu 3ad0aHHOM pa3peweHuu 8 KoHgueaypauuu ABP)
unu ro eHewHemy cuzHary « CBPOC».

BaxHo! B cocmae cuzHana «CPABATBIBAHUWE» ABP OdomkeH exodumb cuzaHar
OMKI/TIOYEHHO20  [10/I0XKEHUSI  BbIK/IloYamesii  8800a pe3ep8HO20 rnumaHusi (Hanpumep,
CEKUUOHHO20 8bIKYamerns). B cocmae cueHana eo3gpama ABP domxeH exodumb cuzHar
BK/TIOYEHHO20  rOJIOXKEHUS  8bIK/MoYamernis 8800a pPe3epeHo20 numaHus  (Hanpumep,
CEKUUOHHO20 ebIKkmovYamerns). [aHHble cueHanbl Mo2ym cobupambcsi Kak Ha 6HewHel
KOHmMaKkmHoU fio2uke, mak u Ha 8X00HOM JI02U4ECKOM cu2Harse o «My.
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7.8.6.4 NMoameHio «3ALLINTbI BHELUHUE»

B yctponctee mMmeeTcss BO3MOXHOCTb paboTbl C BHeEWHMMUM 3awmTtamun. Bcero ectb
BO3MOXXHOCTb MOAKITHOYMTL OO0 BOCbMM BHELWHUX 3awmt B3-1, B3-2,.... B3-8. Jlornka paboTbl
BHELLIHEN 3aLLUMTON 3anycKaeTcs npu NOsiIBIEHUN cUrHana Ha 3agaHHOM AUCKpeTHOM Bxoae. [Mpu
cpabaTtbiBaHUN BHELLUHUX 3aWMT (DUKCUMPYIOTCA BCE NapamMeTpbl aBapuMHOrO COObITUA, Kak npu
cpabaTbiBaHNUM COBCTBEHHbIX 3aLLUMT.

[MporpammunpoBaHne BCeX BHELUHWX 3aluT OAMHAKOBO, MO3TOMY Jariee pacCMOTPEHbI
HaCTPOMKM MO BHelWHen 3awmnTe Ne1:

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

Ha CUrHanu3auuio He NPOUCXOAMNT;
“‘“CUT'HAJTM3ALNA” — kak npn “CPABATBLIBAHUE”, HO
C AENCTBMEM B CXEMY CUTHaNM3aLmm 1 3anuchbio B
XypHan aBapuu;

“‘OTKIMKOYEHWE” — kak npu “CUTHAJTTM3ALUUVA ” nntoc
AEeNCTBME Ha OTKINIOYEHNE BbIKNtoYaTens;
“‘OCUNITIONPA®” — kak npu “OTKITFOYEHWME” nntoc
3anucb Ha ocuunnorpad (Bepcus 1.0).

B3-1 BJIOK-KA
/ / Beog OGnokupytowlero curHana.
"" :: : | | Cnuncok curHanos B NpunoxeHun B.
B3-1 BXOI CP Homep Bxoaa cpabaTbiBaHNA BHELLHEN 3aLLUUThbI
/. / Cnuncok curHanos B NpunoxeHun B.

Bblaepkka BpemeHu cpabaTbiBaHWsA BHELLHEN 3almThbl:

B3-1 VYCTABKA CP 0-50 MUHYT.

T= XXXXXXX0mc D

B3-1 BOBBPAT BosBpart no ycraske: «[A», «HET».
/.. .. . /

MP550 pegakuna 1.00

OAO «benanektpomoHTaxkHanagkay, MuHck

ABTOMaTMyeckoe NOBTOPHOE BKIOYEHME NO BO3BpaTY:
B3-1 ATIB B3
«0A», «<HET».
/.. . . / D
B3-1 BXO& B3 Homep Bxoaa Bo3BpaTa BHelHen 3awwmTbl. Cnncok
/.. . . / CUrHanoB B NpUNoxeHuun B.
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B3-1 VYCTABKA B3
T= XXXXXXX0Mc D

MP550 pegakuna 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck

Bbioepkka BpeMeHn Ha BO3BpaT BHELLUHEN 3alLNTbI:
0-50 MUHyT.

PesepBupoBaHue oTkasa Bblkrto4aTensa no
cpabaTtbiBaHuio 3awmTbl: "OA", "HET"

PaspelleHne Ha aBTomaTndeckoe NOBTOPHOE
BKNtoYeHne nocne cpabartbiBaHus 3awmTol: "OA",
"HET". BHUMAHMWE! Npu paspeweHHom AlIB u
3HayeHuu napamempa AlB B3 «[JA» 0ns cmyneHu
bydem ssedeHo mornbko AlB o eosspamy. lNpu
paspewéHHom AlB u 3HadyeHuu napamempa AlB B3
«HET» 0na cmyneHu 6ydem 88e0eHO MOJIbKO
«0bbiyHoe» AllB, Hacmpausaemoe 8 MEeHI0
ABTOMATUKA.

ABTOMaTMYECKOE BKITIOYEHNE pe3epBa BKAOYEHNE
nocne cpabartbiBaHua 3awmtol: "OA", "HET".
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7.8.7 NoameHto «CUTHAJNTI HEUCTIPABHOCTb»

CUT'HAIJI
HEMCIIPABHOCTB

VMMII1. PEJIE HEWUCIIP.
T= XXXXXXX0mMmc

&

HENCIIPABHOCTB
/.../

<?>

HENCIIPABHOCTB
/.../

&

HENCIIPABHOCTB
/.../

&

HEWCIIPABHOCTB
/.../

&

HEWCIIPABHOCTBb
/.../

&

HEUCIIPABHOCTBb
/.../

&

HEUCIIPABHOCTBb
/.../

&

HEWCIIPABHOCTBb
/.../

MP550 pegakuna 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck

&

Pene «HEMCITPABHOCTb» - aT0 ecCTkO HasHayeHHoe pene. CrnyXuT aAnsa KOHTposs
COCTOSIHUSI YCTPOWUCTBA.

Bxopg B nogmeHto.

YcTaHoBKa ANUTENbHOCTU UMNynbca pene
«HENCMNPABHOCTb».

Bbi6op ycnosusa cpabatbiBaHust N0 HeumcnpaBHOCTH 1.
«annapaTHasa HencnpasHocTby»: PA3SPELLUEHO,
SAMNPELLEHO.

Bbibop ycnosusa cpabatbiBaHWsi NO HEMCNPABHOCTYU 2, -
«oLwmbka cBoBOAHO-NPOrpaMMMUPYEMON NOTUKNY:
PA3PELLIEHO, 3AMPELLEHO.

Bbibop ycrnosusa cpabatbiBaHWs NO HEUMCNPABHOCTU 3.
«HewucnpaBHoOCTb NporpaMMHoro obecneyeHus»
(owmbka KoHTporbHOW cyMmbl ycTasok): PASPELLEHO,
SATMPELLEHO.

Peseps.

Bbibop ycnosusi cpabaTtbiBaHMSA NO HEMCNPABHOCTK 5.
«HewncnpasHOCTb BbIkNtoyaTens» (dopmupyeTtca npm
NOSIBMEHMM BHYTPEHHNX curHanos «OTka3
BbIKIto4aTeNnsa» nnu «HemcnpaBHOCTL BbIKMOYaTENNAY,
nnn «BHeLWHss HencnpaBHOCTb BbIKNOYaTENS» UNn
«Hewucnp. ynpas. BblknoyaTensa»): PASPELLEHO,
SAMNPELWEHO.

Peseps.

Peseps.

Peseps.
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7.8.8 NMNoameHio «BbIXOOHbLIE CUIHATbI»

BEIXOHEIE Bxopa B nogmeHto.

CHUT'HAJIBI

BEIX . IOTYMUECKME KoHgurypmnpoBaHue BbIXOLHbIX NTOrMYECKMUX CUrHarnoB.
CUTHAJIH
VHIVKATOPEH KoHurypmnposaHme nporpaMmmmpyemMblX MHONKATOPOB.

&
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7.8.8.1 NMoameHio «BbIX. IOTUYECKUE CUTHATIbI»

YCcTponcTBO MMeeT 8 BbIXOOHbLIX NOrMYECKNX curHanoB. Kaxabih BbIXOQHOW NOrMYeCcKui
CUrHan nporpamMmmMupyeTcsl Kak cymma BHYTpPeHHUX curHanos no soruke «UJMA». Cnucok
CUrHanoB B NPUITOXeHNN 3.

BEX. JIOTUMUYECKUE
CUTHAJIE D Bxon B nogmeHto.
BJIC 1 KoHurypmpoBaHme BbIXOQHOMO FOrMYECcKoro curHana
D BIC1.

g
&

KoHurypnpoBaHme BbIXOOHOrO JlIOMMYECKOro curHana
BJIC 8 BIICS.

&

PaccmoTpym KOHGUrypMpoBaHME BbIXOAHbLIX FOrMYecKnX
curHanos Ha npumepe BJIC 8.

BJIC 8 MocnenoBaTenbHO NUCTas!, CIUCOK CUFHANOB MOXHO
OTKJI. BBKI./.../ BbIGPaTh COCTOAHMS:
¢D «HET» — gaHHbIN BHYTPEHHUI CUTHAN He UCMNOoNb3YyeTCH;
@ «[A» — 0aHHbIN BHYTPEHHWUIA CUrHaM UCMONMb3yeTCs.

BJIC 8

B3 8 CPAE /.../

)
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7.8.8.2 NogmeHo «MHOUKATOPbI»

VMHIVNKATOPEHI Bxoa B meHlio.

&

MHIVKATOP1 Bbi6op nHaukatopa (M1- 18).

g @

UHINKATOPS

&

HaxaTtuem «BBO[» nponssoantcs Bbibop Tmna
MHHI;IKATOP:} R nHamnkaTopa: «BJIMHKEP», « MTOBTOPUTESIb».

Bbibop BblgaBaemMoro BHyTPEHHEro curHana.
/.. .. . / D Cnuncok curHanos B NpunoxexHum B.

YcTaHoBKa cbpoca anga nHamkaTopa npu BXOXXOAEHUM B

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

CEPOC MHIO. /.../ D

MHOUKATOP1 CBPOC YcTaHoBKa 06poca gﬂﬂ MHOUKaTOopa MNnpun BXOXXAEHUN B
XYPHAN AR. /. ./ <:D OKYPHAIT ABAPUW»: « 0A», «<HET».

WHIUKATOP1 CEPOC
XYPHAN cuc. /.../ D

g

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

B AaHHOM noaMeH0 NPOM3BOAMTCS YCTaHOBKA TEKYLMX AaTbl M BPEMEHW, NapameTpoB
CBS131 1 NApaMeTpPOB yrnpaBrieHus.

IAPAMETPEI Bxoa B nogmeHio

CUCTEMEI

&

IATA  XX:XX:XX YcTaHoBKa AaTtbl/BpemMeHu
BPEMS xx:xx:xxD

g

[IAPAMETPBI YcTaHoBKa NapamMeTpoB CBA3M

CBsI3HU D
3 N3meHeHMe napons goctyna K UsMeHeHuto yCTaBok,
UBMEHEHUE AaTbl/BpEMEHN U COPOCY XKypHAIOB.

I[NIAPOJIA D

7.8.9.1 MpocmoTp 1 ycTaHOBKa pearibHOro BpeMeHu

OATA  XX:XX:XX MpocmoTp 4acos.
BPEMSI  XX:XX:XX Bxoa B pexum KOppeKTUPOBKM YacoB

¢

INAPOIJIb

BBog naponsa ons KOppeKkTUPOBKM YaCoB.
/XXXX/ P PP P

ks
G

AT YcTaHoBKa - yncna, mecsaua, roga.

XX . XX . XX

ey
G

BPEMA

XX . XX . XX YcTaHoBKa - 4achl, MWHYTbI, CEKYHObI.

G
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7.8.9.2 HacTtpouka napameTpoB CBA3MN

I[NIAPAMET PEI
CBs3HU

&

CETEBOM HOMEP

XXX

CKOPOCTBL 6/cexk

&

E— %

SAEPXKA

XX0 Mmc

&

G

ITPOTOKOJ
MP-CETBb

G

USMEHEHUE
I[NAPOJIA

XXXX

BBEJIUTE IIAPOJIb

&

XXXX

HOBBM [IAPOJIb

* OnucaHne pyHKUMM B NpunoxeHum

MP550 pegakuna 1.00

OAO «benanektpomoHTaxkHanagkay, MuHck

G- %

Bxoa B MeHIo koHduUrypaumm cBasu.

HasHayeHne HoMepa ycTponucTBa B CETWU.

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

YcTaHoBKa 3alep’>XKn oTBeTa Ha 3anpocC BepxHeEro

ypoBHS: «0» — «100» mc

YcTtaHoBKka npoTtokona obmeHa MP-CETb, MOK 103*

7.8.9.3 N3ameHeHue napons

Bxoa B MeHt0.

Beegute cTapbin naporsib.

BeeaunTe HOBbIN Naporb.
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7.8.10 NMNapameTpbl ocuunnorpada

B yCTpOWCTBE npeaycMoTpeHa BO3MOXHOCTb ocuunnorpadunpoBaHms.
OcuunnorpadgupoBaHMe 3anyckaeTcss B crnyyae cpabaTbiBaHUA 3alimMTbl BBEOEHHOW Ha
«OCUUNINTTONPA®». Ocuunnorpad ¢ukcupyeT 4YeTblpe TOKOBbIX KaHana, YeTblpe KaHana
HanpshKeHWsa N BXOAHbIE ANCKPETHbLIE CUrHanbI.

KOJI-BO OCHMII-M Bbi6op pexuma paboTbl ocuunnorpada.
XXXXXXXXX

D MapameTp: «1», «1 Nnepe3anucbIiB.», «2 nepesarucoIB.»

[NIAPAMET PEI
OCHMILIIOT'PA®A

MpenoycmoTpeHo Tpu pexuma paboTbl ocuunnorpada:

- 1 ocuymnnorpamma (obwasa gnuvHa 3anucu 2,73 ¢, ANUTENbHOCTL 3anucn nocne asapum
2,048 c). B paHHOM pexunme ocuunnorpamMmma KECTKO 3anoMMHAEeTCss U MOXeT ObiTb CTépTa
TOSMBbKO U3 MEHIO YCTPOMUCTBA;

- 1 nepesanuceiBaemasi ocuunnorpamma (obwas gnvHa 3anucu 1,365 ¢, 4nNUTenbHOCTb
3anucu nocrne asapum 1,024 c¢). B gaHHOM pexunme HoBas ocuunnorpamma OygeTt ctupaTtb
npeablayLuLyo.

- 2 nepesanncbiBaemMble ocuunnorpaMmmbl (obwas anvMHa 3anucm ogHoOM ocumusiorpamMmbl
0,91 ¢, pnutenbHocTb 3anucu nocne asapum 0,512 c¢). B pgaHHOM pexunme HoBas
ocuunnorpamma dygeT cTupaTb CaMyro PaHHIOK.

OcuunnorpaMmmy MOXHO cyYMTaTb M NPOCMOTPETb C YCTPOMCTBA C MOMOLLBIO MPOrpaMmbl
KOHurypupoBaHusa «YHuKoH». ®ann ocumnnorpammbl MOXHO COXPaHATb B CTaH4APTHOM
dopmaTe «comtrade» n B popmate nporpammbl «YHUKOHY.

BHuMmaHue: npu nepe3sanucu ycmasokK ocyusisioepaMmbl cmuparomcs !
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7.8.11 MNapameTpbl TOrUKU

Bxon B nogmeHo
[IAPAMETPEI JIOTUKU

&

COCTOAHHUE JIOTMKHU

BAHYIILEHiAE <:D

[IPOT' . KJTI0Y1 MporpammHbIn kntod 1: «Oa», «Het»

«da»

¢

IIPOT . KJIOY1 6

«Oa» <:D

CocTosiHne noruku: «3anyweHar, «OctaHoBneHay,
«Owmndbka»

MporpammHbIn krtod 16: «da», «HeT»
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8 PYKOBOACTBO MO NPOTOKOJ1Y CBA3UN "MP-CETb"

8.1 OpraHusauuns nokanbLHOU ceTu

MP550 wmeeT BCTpOeHHble nporpaMMHo-annapaTHble CcpeacTBa, No3Bonsowme
opraHuM3oBaTb nepefady AaHHbIX Mexay YPOBHEM 3alunTbl U BEPXHUM ypoBHeM ACY TI1 wunu
cuctemom gucnetyepckoro teneynpasnerdus (COTY).

ONCTaHUMOHHO, npu nomowm uHTepdenca cCBsA3W, MOryT OblTb MNPOCMOTPEHDI
onepaTMBHbIE 3HAYEHMA KOHTPONMPYEMbBIX HANPs>KEHUN, XXypHan aBapuiHbiX COObITUIA, TeKyLLne
yCTaBKW, COCTOSIHUE [OUCKPETHbIX BXOAOB W penenHbiX BbIXO4OB. BO3MOXHO Takke
OUCTaHUNOHHOE U3MEHEHNE YCTaBOK, pecTapT 3aLUnThbl, KOPPEKTUPOBKA BPEMEHN.

Mpwn opraHMsauum fokanbHOW MHAPOPMALIMOHHOM CeTU MOACTaHUMKM BCe UMelLMecs B
KOHTYype 3alMTbl MOAKMHYATCA K KOHUEHTpaTopy (MNU KOHTPONMPYEMOMY MYHKTY), KOTOPbIN
obecneynBaetr obMeH MO edMHOMY paguo unuv TenedOHHOMY KaHamny CBSi3UM C BEPXHUM
ypoBHeM. B ycTponcTBe uncnornb3yetcs MpoOTOKON CBA3N C BepxHem ypoBHem “"MP-CETb"
(aHanormyHbin  "Modbus"), paspaboTaHHbIi cheumanuctamu «benanekTpoMoHTaXKHanagka»
Ans MukponpoueccopHbix pesne. MNpoTtokon "MP-CETb" obecneunBaeT nonyaynsekcHy CBA3b
no AasyxnposogHon nuHun. WHTepdenc RS485 obecneuymBaeT ranbBaHUYECKYHD pPa3BA3KY
Mexay salmrtamMu 1 no3sonseT o0beAnHUTb B NoKanbHy ceTb A0 32 yCTponcTs. [pumepHas
CTPYKTypa opraHuMsaumm ceTn nokasaHa Ha pucyHke 8.1.

-« L — i/
/—t - 1
P/C | PIC |e| KN |
| KOHUEHTpaTop |
A
| |
| —» MP Ne1 ||
APM | |
| |
¢ | — MP Ne2 ||
|
caTy : |
| >/ MP Nen |/
| Konryp noacramumn Ne 1 L——|
(—— - - - - - 1
| |
| I
_Kontyp nogctanum Nen |
PucyHok 8.1 — CTpykTypa opraHusaumm cetu
P/C - pagmocTaHums
KT - KOHTPONUPYEMbIN MYHKT

APM - aBTOMaTu3npoBaHHoe pabodee MeCTO cneumanucra
COTY - cuctema gncneTyepckoro TeneynpasneHns

Llenn wuHTepdgenca obecneumBaloT ranbBaHUYECKYID pPasBs3KYy KaXOoro YCTPOWCTBA.

MoaknioveHne kabens nokasaHo Ha pUCYHKe 8.2.
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PucyHok 8.2 — Cxema nogkntoyveHve kabens

8.2 KoMMyHMKaLUOHHbIN NOPT

KOMMYHVMKaUMOHHBIN  NOPT  YCTPOMUCTBA MOCTPOEH Ha OCHOBE rasfibBaHU4YeCKN
N30NMpoBaHHOIo MHTepdenca RS485. Pexnm nepegayn — nonyaynneke, T. €. 0OMeH gaHHbIMK
Npon3BOAMTCA NO OQHOM NIMHUKN CBSA3U, HO MPUEM U Nepeaada pasgerneHbl BO BpEMEHW.

[ns aktmBauum nokanbHOro nopta cea3nm RS232 HeobxooMmo nepeBecTn 1-M KOHTaKT
pasbema RS232 (DCD) B cocTtosHMe nor. “17. 3To MOXHO caenaTb ABYyMsi cnocobamu:

1. MpumeHnTb Onga nogkntoyeHus Kk NOBM «MUHMManbHbINY HYNb-MOLEMHbIN  Kabenb
(pucyHok 8.3). B MP550 curHan DTR Bcerga Haxogutcst B coctosiHum nor. “17. Mpwn gaHHon
pacnavike kabena DCD 6yget 3amkHyT ¢ DTR 1 nepeBefeH B coctosaHue “17.

RxD

RxD
TxD
RTS
CTS
DCD
DTR
DSR
SG

TxD
RTS
CTS
DCD
DTR
DSR
SG

gajo ||l NTWIN
gaajolbdllPrlo|lN]JW]IN

PucyHok 8.3
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2. Ecnn gnga nogknovyeHnsa NpUMEHSOTCA HyNb-MOAEMHbIE Kabenu ¢ pacnamkon Kak Ha
pucyHke 8.4. n pucyHke 8.5, To Ha [NTOBM Heobxogumo nepeBoanTb B COCTOsSIHME for. “1”
curHansl DTR n RTS cooTtBeTcTBEHHO. B AaHHOM cnyyvae MNM3BM aktnBmpyeT nokanbHbIA nopT
RS232 y MP550.

RxD 2 2 RxD
TXD 3 >< 3| TxD
RTS 7 8| CTS
CTS 8 7| RTS
DCD N ¢ 4 DTR
DTR 4 —I l_ 1 DCD
DSR 6 ¢— 6| DSR
1 PucyHok 8.4 51 °
RxD 2 2 RxD
TxD 3 >< 3] TxD
DTR 4 6 DSR
DSR 6 4 DTR
RTS 7 1 DCD
CTS 8 —I l_ 7 RTS
DCD 1 ® 8 CTS
SG 5 5 SG

PucyHok 8.5

DTR n RTS gomxHbl 6biTb NepeBeaeHbl B “1” Ha BECb CeaHC CBA3M C floKarnbHbIM MOPTOM
cBa3n RS232 MP550, a 3atem cHATbI, Toraa 6yaeT BHOBb akTuBmpoBaH RS485.

CkopocTb 0BbMeHa nporpammMmumpyeTcsa nofib3oBaTesieM Ha 3Tane KoHUrypupoBaHUs
cuctembl 1 BolbnpaeTcsa 13 psiga: 1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200 6wuT/c.

CtpykTypa 6anta coobuieHus:

| 1 cTapT 6uT | 8 61T gaHHbIX (M. 6UT BNepén) | 1cTon-6ut |
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8.3 Npotokon " MP-CETb "

8.3.1 O6Lee onncaHue

YcTponcTtBa COeAUHATCS, UCMOMb3yd TEeXHONOruw “rnaBHbIn” - "MOAYMHEHHBLIN", Npu
KOTOPOM TOMbKO OOHO YCTPOMCTBO (rfaBHbIA) MOXeET WHUUMMPOBaTb nepefady (caoenatb
3anpoc). [pyrme ycTpouctBa (MOAYMHEHHbIE) MepefalT 3anpawmBaemble  "rnaBHbIM"
YCTPOWUCTBOM [aHHble, WX NPOU3BOAAT 3anpawunBaemble OeNcTBUA. TunudHoe "rnasHoe"
yCTPONCTBO BKMtovaeT B cebs Begywmn (HOST) npoueccop v naHenu nporpammupoBaHus.
TunnyHoe NogYMHEHHOE YCTPOWCTBO - NporpamMmupyemMbln KOHTponnep. MukponpoueccopHble
perne Bcerga SABNANOTCA MOAYMHEHHBIM YCTPOMUCTBOM. "[MaBHbLIN" MOXeT agpecoBaTbCs K
NHOMBUAYaNbHOMY "NOAYMHEHHOMY" NN MOXET MHULMMPOBATL LUMPOKYHO nepedady coobLieHus
Ha Bce "MoAyYMHeHHble" ycTponcTBa. "lMogyYnmHeHHoOe" yCTpOMCTBO BO3BpallaeT cooblieHune B
OTBET Ha 3anpoc, agpecyembli MMeHHO emy. OTBeTbl He BO3BpalLalTCA MNpU  LUMPOKO-
BellaTenbHOM 3anpoce OT "rnaBHoro".

lMonb3oBaTenb MOXET YyCTaHaBNMBaTb NPOOOIIKUTENBbHOCTL MHTEepBana TanmayTta, B
TeyeHne KOToporo "rosiloBHoe" ycTponcTBo OyaeT oxuaatb oTBeTa OT "noavvHEéHHoro". Ecnu
"NOOYNHEHHBIN" 0OHapyXun owmnbKy nepegayun, To OH He hopmuMpyeT OTBET "rnaBHOMY".

8.3.2 OpraHusauusa obmeHa
O6meH opraHuayeTcs LUuknaMmm 3anpoc — OTBET:

3anpoc OT rnaBHOro:

Appec yctponctea | Ko dyHKkumm [aHHble KowTponbHas
cymma
16ant 1 6ant n 6ant 2 bavta
OTBET NOAYNHEHHOTO:
Apnpec yctponctea | Kog doyHKUmm [aHHble KowTponbHas
cymma
16ant 1 6ant n 6ant 2 bavta

3anpoc: Koa cdoyHKumMn B 3anpoce roBopuT "nogynHeHHoMy" yCTPOMCTBY, Kakoe OeNCTBue
HeobxogmMmo npoBecTu. bBanTbl [OaHHbIX cogepxaT WHdopmauuio, Heobxoaumyro ans
BbIMOSHEHUS 3anpoLueHHon dyHKumMn. Hanpumep, kog dyHkummn 03h nogpasymeBaeT 3anpoc Ha
YTEeHUe CoOepPXMMOro perucTpoB "NogYNHEHHOro".

OteeT: Ecnn "moguvHeHHbIN" [a€T HopMasnbHbI OTBET, KOO YHKUMM B OTBETE
nostopseT koa yHKuuMm B 3anpoce. B GanTtax p[gaHHbIX cogepXutca 3aTpeboBaHHas
nHpopmauusa. Ecnn nmeet mecto owmbka, To Ko (PyHKUuM moamdpuumpyetcsa, n B Bantax

OaHHbIX nNepeaaeTcAd npuy4nHa oLnoKu.
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8.3.3 Pexxum nepepnaumn

B cetax "MP-CETb" moxeT 6bITb ucnonb3oBaH OAWH M3 OBYX CnocoboB nepegauyu:
"ASCII" unn "RTU". B MukponpoLeccopHbIX pene ucnosnbdyetca pexum "RTU".

B "RTU" pexume cooblueHMe HauyMHaeTcsa C MHTepBana TULLMHBLI, PABHOIO BPEMEHMU
nepegayn 3.5 cMMBOSOB NpW LaHHOW CKOPOCTM nepegadn. NepsBbiM nonem 3atem nepenaetcs
agpec yctponctea. Becnep 3a nocnegHum nepegaBaemMbiM CUMBOSIOM Takxke crieqyeT uHTepsan
TULWMHBI  NPOOOSMKUTENBHOCTBID He MeHee 3.5 cumBonoB. HoBoe coobueHne MoxeT
Ha4YMHAaTbLCA NOCe 3TOro NHTepBana.

®perim coobLueHns nepegaeTcsa HenpepbiBHO. Ecnu nHTepBan TULWIMHBI ANUTENBHOCTLIO
Gonee 1.5 cumBONa BO3HMK BO BpemMs nepedavv dpenma, npuHMMarolee YCTPOMCTBO
3akaHuYMBaeT npuem coobuieHns n crneayrowmn 6anTt dygeT BOCNPUHAT Kak Havano creytoLlero
coobLeHus.

Takum obpasom, ecnm HOBOe coobuleHne HavyHeTCsa paHblue UHTepBana 3.5 cumBona,
NpUHUMaloLLLee YCTPOMCTBO BOCMPUMET €ro Kak npoforbkeHue npeabiaywiero coobuweHun. B
9TOM Criyyae ycTaHaBnmBaeTcs ownbka, Tak Kak byaet HecoBnageHMe KOHTPOSIbHbIX CYMM.

[nnHa coobLlieHns He aormKHa NpeBblwaTb 255 6anT.

8.3.4 CopepxxaHue agpecHoro nons
[onyctnmbin agpec nepefaym Haxoautca B guManasoHe 0-247. Kaxgomy nogyYnMHEHHOMY

YCTPOMUCTBY MpucBauBaeTcss agpec B npegenax 1-247. Apgpec 0 wucnonb3yetca nng
LUMpoKoBeLLaTeNbHON nepeaadn, ero pacno3HaeT Kaxaoe YyCTPOUCTBO.

8.3.5 CopepxxaHue nons pyHKLUUN

Mone dyHkumm cogepxut 1 6ant. JuanasoH yncna 1-255. B MukponpoueccopHbIx pene
ncnonb3yTcs cneayrowme OyHKUnn

Tabnuua 8.1
QyHKUMSA BbinonHsaemble gencrteus

1Tn2 YTteHue n 6ut

3n4 YrteHne n cnos (1 cnoso — 2 6anTa)
5 3anucb 1 buta
6 3anucb 1 cnoea
15 3anucb n out
16 3anucb n cnos

Korga "nogyvMHeHHbIN" oTBeYaeT "rmaBHOMY", OH MUCMONb3yeT none koda (PyHKuMn Ans
dukcaummn owmnbkn. B crnyyae HopmanbHOro oTBeTa "NnogyYMHEHHbIN" NOBTOPSIET OPUrMHANbHbIN
Kog dyHkumn. Ecnu mmeeTr mecto owmbka npu BbINOSIHEHMM (PYHKUMKM, BO3BpaLlaeTCa Kog
PYHKUUKN C YCTAHOBMEHHBIM B 1 cTapwuimm 6utom.

Hanpumep, coobuieHne oT "rmasBHoro" "nogyvMHeHHoOMYy" npouyuTaTth rpynny perncTpos
nMeeT crieayroLwmmn Koa PyHKUMK:

03 hex
Ecnu "nogumHeHHbIN" BbINONHUN 3aTpeboBaHHOe gencTene 6e3 ownbku, OH BO3BpaALLLAET TaKoM
Xe kog. Ecnu nmeet mecTo owmnbka, TO OH BO3BpaLLaeT:
83 hex
B pnobasneHne Kk nameHeHuo koga yHKUMKM, "NOgYMHEHHBLIN" pa3mellaeT B Mnofe OaHHbIX
YHUKaIbHbIA KO, KOTOpbIM rOBOPUT "rnaBHOMY" Kakas WMMEHHO owubka npowusowsna wunu
NPUYNHY OLINBKN.
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8.3.6 CopepxaHue nonsi AaHHbIX

Mone paHHbIX B coobuweHun OoT "rnaBHOro" K  "MOAYUHEHHOMY"  COOEpPXUT
OOMNOSTHUTENbHYID WHGOPMaUMo, KoTopasi Heobxoguma "MOAYMHEHHOMY" ANs BbINOSIHEHMUS
yKaszaHHoON pyHKumn. OHO MOXeT cofepXaTb agpeca perucTpoB UMM BbIXOOOB, UX KONUYECTBO,
CYETYMK NepefaBaeMblix 6aNTOB AaHHbIX.

Mpy BO3HUKHOBEHUWN OLWIMOKM "NOSYNHEHHBIN" BO3BpaLLAeT crieqytowme Koabl:

e 01h Y: HemsBecTHbI unw HenpaBWNbHbIN KOA PYHKLNNK;

¢ 03h: HEKOPpPEKTHbIE AJaHHbIE B NnoJsie JaHHbIX.

[Mone gaHHbIX MOXET He CyLecTBOBaTb (MMETb HYNEBYIO ANNHY) B ONpeAeneHHbIX TUunax
COOOLLIEHUN.

8.3.7 CopepxaHue Nonst KOHTPOSIbHON CYyMMbI

[Mone KOHTPOMbHOW CyMMbl cogepXxuT 16-Tn GutoBylo BennumHy. KoHTponbHas cymma
aBnseTca pesynbtatom BblumcrieHnss Cyclical Redundancy Check (CRC) caenaHHoro Hag
cogepxaHnem coobuieHus. MNonmHom:

1+ %%+ x¥ + x'%=1010 0000 0000 0001 bin = A001 Hex

CRC pobaenseTcs k coobLeHno nocnegHum nonem, mnagwmm 6antom snepes.

8.4 CTpyKTypa AaHHbIX

[laHHble B MWKPOMPOLECCOPHLIX perie opraHM3oBaHbl Tak, 4yTo Mnagwwun Gant (Mnb) wn
ctapwwuinn 6aunt (CTtb) pacnonaratTcsa B nopsigke Bo3pacTaHUa agpecos.

Mpumep cnosa gaHHbIX (2 6anTa): agpecn Mnb
agpec n+l C1b
Mpumep OByx cnoB AaHHbIX (4 GanTa): agpecn Mnb

agpec n+l C1b
agpec n+2 Mnb
agpec n+3 Ctb

1) ,h“ — Npn3HaK WwecTHagUaTUPUYHON CUCTEMbI CHUCIIEHUS YUCEN
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8.5 ®yHkuun "MP-CETb"

8.5.1 ®dyHKkuma 1 nnm 2

dopmat YTeHusa n ourt:

3anpoc:
Am:iec 01 vnu 02 HavanbHbin Korn-BO BXO/0B KoHTpornbHas
yCTPONCTBa agpec cymma
16anT 1 6anT 2 banta 2 banta 2 banTa
Ctb | Mnb Ctb | MnB | MnB [ CTB

Mnb — mnagwwmin 6ant 16-Tn paspsiaHOro croea.

C1b - ctapwwuin 6ant 16-Tn paspssiaHOro cnoea.

OtBer:
Kon-Bo 1-n n-n
Appec 01 nnn . | KoHTposnbHas
9 CYMTAHHBIX | CYUTaHHbI CYUTaHHbIV
ycTponcTea 02 - NS - cymma
Gant n 6aunt Gant
16anT 1 6ant 1 6ant n 6ant 2 banta
| | 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:
Agpec Kon HavyanbHbi Kon-Bo 6uT KoHTponbHas
ycTponcTea | yHKUUK agpec cymMma
03h 01h 00h [ 02h 00h [ 0Ah |
OtBer:
Anpec Kon Kon-80 lw n KoHTponbHas
9 CUYATaHHBIX | CYUTAHHBIA | CYUTAHHbLIV
yCcTponcTBa | QYHKLMM 6T 6T 6T cymma
03h 01h 02h 71h 40h \

[na onpegeneHnMs HavanbHOrO agpeca BXOAOB, HavMHas C k-ro 6uta N-ro agpeca,
NCNoJ1b3yeTCH BblpaXeHUe:

HavanbHbii agpec = N x 8 6ut + k 6ut
Hanpumep, 4ns 4teHnsa BXo4oB, HaymHas ¢ 4-ro 6uta no 2-my agpecy, nomnyyYnMm:

HavanbHbii agpec = 2 x 8 6ut + 4 6ut = 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 banTta 1 6ant 1 6ant 2 bauta
Ct6 | Mnb MnE | C1b
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OtBer:
Am:iec 05 Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTPOWUCTBA ouTta cymma
16ant 1 6ant 2 banTta 1 6ant 1 6ant 2 6anTta
Ctb | Mnb Mnb | C1b

[na dpyHKuMn 5 Kagp oTBeTa AEHTUYEH Kagpy 3anpoca.

Bant “3HaueHne buta”:
— 6uT, yctaHaBnmBaembin B 0 => 3Ha4eHne 6uta = 00h;
— 6uT, ycTaHaBnmBaembln B 1 => 3HaveHne 6uta = FFh.

,D,J'IFI onpepeneHna agpeca Bbixoga, UCMOJb3yeTCA Bblpa*KeHUe:

Appec Bbixoga = (Agpec 6anTta) x 8 6ut + Ne buta

lMpumep ycmaHosku 1 buma:

Ha yctpownctee (agpec yctponctea — 04) yctaHoBuTb 6MT 1 no agpecy 0.

Apgpec Bbixoga =0 x 8 6ut + 1 6ut =1 =>0001h
Bbixoa yctaHaBnuBaeTcs B 1 => 3HadeHue banita = FFh.

www.bemn.by

3anpoc:
Anpvec Kon Anpec 6uta 3Ha4vyeHune 0 KoHTponbHas
yCTpOWUCTBa | QYHKLMUK buta cymma
04h 05h 00h | o01h FFh 00h Mnb | C1b
OrBer:
A/J.pvec Kon Anpec 6uta 3HaveHune 0 KoHTponbHas
yCTPONCTBa | QOYHKUUK buTa cymMmma
04h 05h 00h | o01h FFh 00h | Mnb | CTb
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dopmaT YTeHMS N CNoB:

8.5.3 ®dyHKuma 3 nnu 4

3anpoc:
Am:iec 03 unu 04 HavanbHbin KOM-BO CIIOB KoHTpornbHas
yCTPONCTBaA agpec cymma
16ant 1 6anT 2 banta 2 banta 2 banTa
Ctb | Mnb Ctb | MnB | MnB [ CTB
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwuin 6ant 16-Tn paspssiaHOro cnoea.
OTBeT:
Anpec 03 vnn Kon-8o l-e n-e KoHTponbHas
. CYUTaAHHBIX | CYMTaHHOE CYUTaHHOE
yCTponcTea 04 6ai cymMmma
anT CNoBO 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 cTtpaHunupbl = 10h;
— appec banrta = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 02h.
HavanbHbii agpec = 1002h.
3anpoc:
Anpvec Kon HavanbHbin KOM-BO CIIOB KoHTpornbHas
yCTpOWNCTBa dyHKUMM agpec 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 CIioBO CIioBO cymma

04h 03h 04h 05h | 24h | o0h | ooh |MnB| CT1B
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dopmart 3anucu 1 cnoea:

8.5.4 dyHKUuA 6

3anpoc:
A,u,pzec 06 Agpec crnosa 3Ha4veHue crnosa KoHTponbHas
yCTpOMCTBa cymma
16ant 1 6ant 2 banta 2 banta 2 banta
Ctb | Mnb Ctb | Mnb MnE | C1b
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OTBeT:
A,u,pzec 06 Afpec crnosa 3Ha4eHue cnosa KoHTponkHas
yCTpPOWCTBA cymma
16anT 1 6ant 2 banTa 2 banTa 2 banTa
Ctb | Mnb Ctb | Mnb Mnb | C1b
Appec cnoBa onpegensieTca cnegyowmm odpasom:
— C71b = HOMmep cTpaHuLbl;
— Mnb = agpec 6ariTta ycTaBku Ha CTpaHULE.
lNpumep 3anucu 1 crosa:
Ha yctpowncTteo (agpec yctponctea — 04) 3anucaTtb 2 6anTta:
— Ne cTtpaHuubl = 02h;
— appec banTta = 60 = 3Ch;
— Kon-Bo 6anTt = 02h.
Kon-Bo cnoB = 01h.
Agpec crnoBa = 023Ch.
3HayeHune cnosa = 1A02h.
3anpoc:
A,quc Kon Agpec crnosa 3Ha4eHue cnosa KoHTponbHas
YyCTPONCTBA | OYHKLMM cymma
04h 06h 02h | 3Ch 1Ah | 02h Mnb | C1b
Mnb — mnagwwun 6ant 16-Tn paspsigHoOro crosa.
C1b - ctapwwui 6ant 16-Tn paspsiaHOro crnoea.
OTBerT:
Auqec Ko Appec cnosa 3HauyeHne crnosa KowTponbHas
YyCTPONCTBA | QYHKLMM cymma
04h 06h 02h | 3cCh 1Ah | 02h Mns | Cib
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dopmart 3anmcu n 6ut:

8.5.5 ®dyHKuMua 15

3anpoc:
A,D,Qec OEh H:al-laanbl Korn-Bo 6uT KOJ‘I:BO 3HayeHnss | KoHTponbHa
yCTpOMCTBA n agpec Gant out s cymMma
16anT 16anT 2 GanTa 2 banTa 1 6ant 2 GanTa 2 GanTa
C16 | Mnb | CT16 | Mnb Ct6 | MnB | Mnb | C1B
OrBer:
Agpec OEh Agpec 1-ro Kon-Bo KoHTpornbHas
yCTpOWCTBA 3anncaHHoro 6urta | 3anucaHHbIX ouT cymma
16anT 1 Gant 2 GanTa 2 GanTa 2 GanTa
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-
Anpec Kon Havanb- 3HayeHne | KoHTposnbHas
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:
Appec Koa HavyanbHbIN Kon—so KoHTponbHas
9 dyHKLUMM 3annCcaHHbIX
yCTponcTBa agpec CrOB cymma
04h OFh 00h | 13h 00h | 0Ah | Mnb | CTb
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8.5.6 ®dyHKuMA 16

dopmar 3anmcu n crnos:

3anpoc:
Appec Havanb- Kon-Bo Kon- KoHTponb-
P 10h ", BO 3HayeHuns crios P
yCcT-Ba HbI agpec cros 6aiT Has cymma
10anTt | 10anT 2 banTa 2 banTa 16anT n crios 2 banTta
1-e cnoBo n-e CrnoBo
Ct6 | Mnb | CT6 | Mnb Ct6 [MnE| | CtB | Mnb | Mnb | CTB
OTBeT:
Agpec 1-ro
A.D,Qec 10h 3aMNCAHHOO Kon-Bo KoHTponbHas
yCTpoKncTBa 3anmcaHHbIX CroB cymma
crosa
16anT 1 6anT 2 banTa 2 banTa 2 banTa
Ctb | Mnb Ctb | Mnb MnE | Cib

Appec cnosa onpegensieTcs cnegyowmmMm obpasom:
— C71Bb = HOMep cTpaHuubl;
— Mnb = agpec 6arita ycTaBku Ha CTpaHULE.

lNpumep 3anucu n cros:

Ha yctpowncTteo (agpec yctponctea — 04) 3anucaTb 2 crnoBa:
— Ne cTtpaHuubl = 02h;

— HavanbHbIn agpec = 28 = 1Ch;

— Kon-Bo cnos = 02h;

— Kon-Bo 6anTt = 04h.

Kon-Bo cnoe = 01h.

HavanbHbii agpec = 021Ch.

3HayeHune 1-ro cnosa = 01A0h.

3HayeHune 2-ro cnosa = 057Ah.

3anpoc:

Appec q|)<o|-ﬁ<- HavanbHbI Kon-Bo ng' 3Ha4veHne | 3HadveHue 2- | KoHTponb-

yCcT-Ba y n agpec CnoB g 1-ro cnosa ro crnoea Hasi cymma
ummn oant

04h 10h | 02h | 1Ch | 00h | 02h | 04h | 01h | AOh | 05h | 7Ah | MnB | CTB

OTBeT:

Anpec Kog HavanbHbin Kon-Bo KoHTposnbHaga
YCTPONCTBA | (PYHKLMNK agpec 3anncaHHbIX CroB cymma
04h 10h 02h | 1Ch 00h | 02h MnE | Cib
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8.6 OnucaHue cTpaHMU NaMATU AaHHbIX

Onuncanwue CTpaHuny naMATn AaHHbIX.

Ne
CTpaHmL HanmeHoBaHue cTpaHuL HocTtyn OyHKUUK

00h CuctemHas nHgopmaums 3anncb N YTeHne 5*
02h Hata n Bpems (Word) 3anncb n YTeHne 6, 16, 3, 4
03h Hata v Bpems (ASCII) 3anvcb 1 YTeHne 6, 16, 3, 4
04h 'pynna yctaBokK 3anncb 1 YTeHne 6, 16, 3, 4
05h Bepcus YTeHune 3,4
10h YcTaBku 3anncb 1 YTeHne 6, 16, 3, 4
18h basa gaHHbIX AUCKPETHbIX CUrHanoB | YteHue n 3anucob 1,2,5,3,4
19h basa gaHHbIX aHanoroBbIx curHanoe | YrteHune 3,4
1Ah basa gaHHbIX pecypca BbiknovaTtensa | YteHue 3,4
20h XypHan cucremsl UrteHune 3,4
28h YKypHan aBapum YreHne 3,4
38h Ocuwnnnorpad UTeHune 6, 3,4

* 1o adpecy 00h akmueu3upyromcs ycmaeku, 3anucaHHble no uHmepgbedcy (adpec 10h).

8.7 N'pynna yctaBOK U Bepcua

UTtobbl NnepekntounTb rpynny YyCTaBoOK, PacnonoXeHHY Ha cTpaHuue 04h, Hy>XHO No aTomMy
agpecy 3anucaTb 1 CNoOBO CO 3HAYEHUAMU

00 — rpynna ycTtaBok 1 02 — rpynna ycTtaBok 3 04 — rpynna ycTtaBokK 5

01 — rpynna ycTtaBokK 2 03 — rpynna yctaBokK 4 05 — rpynna ycTtaBok 6

anMep OnA nepeKkniovyeHna Ha 1-y|-0 rpynny yCctaBOK:

yc%?hecisa KomazﬁgBa:nmcm Agpec crnosa 3HayeHune crnosa KOHCTESEZH%
1 6anT 1 cant 2 banTa 2 banTa 2 banTa
06 04 | 00 00 | 00 MnE | C1b

C aToro xe agpeca MOXHO U npoYvnTaTbh rpynny yCtaBoK C NMOMOLLbHO KOMaHObl YHTEHUA CJllOBa

(dpyHKUMS 3 n4)

anMep OnaA YTeHUA rpynnbl YCTaBOK:

ycéfcfhiisa Komagﬁs;:nmcm Appec crnosa 3Ha4vyeHue crosa KOH;;S;:H%
1 6anT 1 6anT 2 banTa 2 baunTa 2 banTa
03 nunn 04 04 | 00 00 | o Mns | C1B

[aHHble Bepcuun, pacnonoxeHHble Ha cTpanuue 05h, xpaHatcs B opmate ASCII,
3aHumatoT 17 cnos. BknovatoT B cebsi MHopmaLmio 0 BEpCumn 1 3aBOACKON HOMEP

yCTPOMUCTBA.
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8.8 laTta n Bpems

[aHHble faTta n BpeMmsi, pacnonoxeHHble Ha cTpaHuue 02h, xpaHaTtesa B oopmate Word,
3aHMMatloT oAMH Mnagwuni 6anTt cnosa.

[aHHble Agpec 1-ro | Kon-Bo
crioBa CrnosB

Moo * 0 1
Mecsauy 1 1
Yncno 2 1
Yacbl 3 1
MWHYTBI 4 1
CekyHapbl 5 1
[ecarkm MunnmcekyHa 6 1

[aHHble faTta n Bpemsi, pacnonoxeHHble Ha cTpaHuue 03h, xpaHaTtca B oopmaTte B
dopmate ASCII.

TaHHble Agpec 1-ro | Kon-Bo
cnosa cnos
lop * 0 1
Mecsu, 1 1
Yuncno 2 1
Yachl 3 1
MWHYTBI 4 1
CekyHapbl 5 1
[ecartknm MunnmcekyHa 6 1
* 2 nocnedHue yugpbl 200a

8.9 basa gaHHbIX ANCKPEeTHbIX CUrHanoB

basa gaHHbIX AUCKPETHbBIX CUTHANoOB pacnosioXeHa Ha cTpaHuue namaty 18h
3anuck (goctynHa yHKumnn 5):

Appec CurnHan

1800h OTkntounTb Bolkntodatens (CATY)

1801h Bkntountb Beikntovatens (COTY)

1802h Peseps

1803h Peseps

1804h C6pocutb nugukauuo (COATY)

1805h C6pocuTb 3anucb HeucnpasHoctn (CATY)
1806h C6pocunTtb 3anuck xxypHana cucremol (COTY)
1807h CbpocuTtb 3anuck xypHana asapun (COTY)
YTeHue:

Anpec
pyHKUMK | ddyHKLMM CurHan
1,2 3,4

1800h | 1800h* | BblkntovaTtenb OTKIHYEH

1801h BbikntovaTenb BKIKOYEH

1802h HewncnpaBHOCTb

1803h PesepB

1804h Peseps

1805h Hanwune HencnpasHocT (COATY)
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Apnpec CvrHan
1806h HoBas 3anucbk xypHana cuctembl (COTY)
1807h HoBas 3anucb xypHana asapun (COTY)
1808h ABP 6noknpoBku
1809h CoctosiHue normkun (0- 3anpelleHa, 1- paspelleHa)
180Ah- Peseps
181Fh
1820h | 1802h | MHgukaTtop 4
1821h Mugukatop 3
1822h MHgukaTtop 2
1823h WHgukaTtop 1
1824h MHaukauusa copolueHa
1825h MHguKkaumnsa ycTtaHoBREHa
1826h MHOuKaumns xxypHan aBapun
1827h MHaukaumns xxypHan cuctembl
1828h IMporpammupyemblin nHguKaTop 1
1829h [porpammmnpyemblin UHONKATOP 2
182Ah [porpammmnpyemblin tHanKaTop 3
182Bh [porpammmnpyemblin tHANKaTop 4
182Ch [MporpammMmupyemblin HOMKaTOp 5
182Dh [MporpammMmupyemblin HOMKaTOp 6
182Eh [Nporpammmnpyemblin tHaQNKaTop 7
182Fh [porpammmnpyemblin tHANKaTop 8
1830h- | 1803h Peseps
183Fh
1840h | 1804h | HencnpaBHOCTb yCTPOWCTBA (annapaTHas)
1841h HewncnpaBHOCTb oLIMOKa 3a4ady NOrvku
1842h HeuncnpaBHOCTb YCTPOMCTBA (4aHHbIX)
1843h Peseps
1844h HewncnpaBHOCTb BbIKIHOYaTENS
1845h HeuncnpaBHOCTb n3mepeHus (Toka)
1846h- Peseps
184Fh
1850h | 1805h | Owwmbka O3Y
1851h Ownbka WuHbl 12¢
1852h Ownbka Temnepatypbl
1853h Peseps
1854h Owwnbka MCA |
1855h Peseps
1856h Owwnbka MC[]
1857h Peseps
1858h Ownbka ycTaBok
1859h Ownbka koadpduumeHTos AL
185Ah Owwnbka pasmepa MMN3y
185Bh Owwnbka xXypHana cuctemsl
185Ch Ownbka xxypHana aBapum
185Dh Owwnbka yacos
185Eh Owwmbka ocumnnorpada
185Fh Ownbka 3agaym norukm
1860h | 1806h | HencnpaBHOCTb BblKNoYaTens (BHELUHWMW curHan)
1861h HeucnpaBHOCTb BblkntovaTens (6rok KOHTaKToB)
1862h HewncnpaBHOCTb BbikNtoyaTens (ynpasneHune)
1863h Otkas (YPOB) BblkntoyaTens (Hanudmne ToKoB)
1864h- Peseps
1867h
1868h KoHTponb BHeLLHeN HencnpaBHoCTH labc
1869h HebanaHc kogos AL labc

MP550 pegakuna 1.00

96

OAO «benanektpomoHTaxkHanagkay, MuHck

www.bemn.by
upr@bemn.by



Adpec CurHan
186Ah HecnmmeTtpus labe
186Bh labc < 1,5%
186Ch KOHTpOSib BHELLHEN HencnpasHoOCTH In
186Dh Peseps
186Eh Peseps
186Fh In<1,5%
1870h- | 1807h Peseps
187Fh
1880h 1808h | OTKNOYMTL BbIKNKOYaTENb
1881h BknounTtb BbiKNYaTeNb
1882h HewncnpaBHOCTb
1883h Peseps
1884h Peseps
1885h CvrHanusaums (3anvck B XXypHan aBsapun)
1886h ABapus (aBapunHOe OTKMOYEHME)
1887h 3emns (3annch B XXypHan aBapui)
1888h ABP Bkntountb peseps
1889h ABP oTtkntounTb peseps
188Ah ABP 6noknpoBka
188Bh Peseps
188Ch Pabota J13LU
188Dh Pabota YPOB
188Eh BknitoueHue BbikntoyaTens no AlB
188Fh YcKkopeHue No BKNKYEHUIO BblKovaTens
1890h 1809h | AuckpeTtHbin curHan 01
1891h IOunckpeTHbI curHan A2
1892h OunckpeTHbi curHan O3
1893h [OuvckpeTHbin curHan 14
1894h OunckpeTHbin curHan 5
1895h IOunckpeTHbIn curHan 16
1896h OunckpeTHbI curHan 47
1897h OunckpeTHbI curHan 18
1898h Peseps
1899h Peseps
189Ah Peseps
189Bh Peseps
189Ch Peseps
189Dh Peseps
189Eh Peseps
189Fh Peseps
18A0h | 180Ah | Jlorndeckui curHan J11
18A1lh Jlormyeckmin curHan J12
18A2h Jlormyeckmi curdan J13
18A3h Jlormyeckui curdan J14
18A4h Jlornyeckmin curHan J15
18A5h Jlornyeckui curHan J16
18A6h Jlormyeckmin curHan J17
18A7h Jlormyeckmi curHan J18
18A8h Bbix. nornyeckumii curHan BJIC1
18A9h Bbix. nornyeckuii curHan BJ1C2
18AAh Bbix. nornyeckuii curHan BJ1C3
18ABh Bbix. nornyeckun curHan BJ1C4
18ACh Bbix. nornyeckun curHan BJICS
18ADh Bbix. nornyeckuii curHan BJ1C6
18AEh Bobix. nornyeckuii curHan BIIC7
18AFh Bbix. nornyeckunn curHan BJ1C8
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Agpec CurHan
18BOh | 180Bh | NO I>
18B1h CPAGB 1>
18B2h no I>>
18B3h CPAB I>>
18B4h nNo I>>>
18B5h CPAB I>>>
18B6h NO I>>>>
18B7h CPAB I>>>>
18B8h Mo 12>
18B9%9h CPAGB 12>
18BAh no 12>>
18BBh CPAB 12>>
18BCh Mo 10>
18BDh CPAGB 10>
18BEh Mo 10>>
18BFh CPAB 10>>
18C0Oh |180Ch | MO In>
18C1h CPAB In>
18C2h NO In>>
18C3h CPAB In>>
18C4h Mo Ir>
18C5h CPAB I>
18C6h nNo 11/ 12
18C7h CPAB 11/ 12
18C8h- Peseps
18DFh
18EOh | 180Eh | CPAB B3-1
18E1h CPAB B3-2
18E2h CPAB B3-3
18E3h CPAB B3-4
18E4h CPAB B3-5
18E5h CPAB B3-6
18E6h CPAB B3-7
18E7h CPAB B3-8
18E8h ccni
18E9h ccnz2
18EAh ccns
18EBh ccna
18ECh ccns
18EDh CChne
18EEh ccniv
18EFh cCcns
18FOh | 180Fh | CCN 9
18F1h cCcn1o
18F2h ccnii
18F3h ccniz
18F4h ccnis
18F5h cCnia
18F6h cCcnis
18F7h cCcnie
18F8h ccn1v
18F9h CcCn1s8
18FAh cCcnie
18FBh ccn 20
18FCh ccnzi

MP550 pegakuna 1.00

OAO «benanektpomoHTaxkHanagkay, MuHck

98

www.bemn.by
upr@bemn.by



Adpec Curnan

18FDh ccn 22

18FEh CCJl123

18FFh CCn 24

1900h- Peseps

191Fh

1920h | 1812h | CurHan OTKNK4YeHUs OT 3aWmnThl 1>

1921h CurHan oTkno4YeHnsa oT 3awuTsl 1>>

1922h CurHan oTkno4YeHns oT 3aLluTbl 1>>>

1923h CurHan oTKno4YeHns oT 3aLluTbl [>>>>
1924h CurHan oTkno4YeHns oT 3alluTbl 12>

1925h CurHan oTkno4YeHna oT 3aLluTbl [2>>

1926h CurHan oTknto4YeHns ot 3awwuTbl 10>

1927h CurHan oTkno4YeHns oT 3awuTbl 10>>

1928h Peseps

1929h CurHan oTknoYeHna ot 3awuTbl 11/ 12

192A- Peseps

1937h

1938h CurHan oTknoYeHns oT 3awmTbl B3-1
1939h CurHan oTknoYeHns oT 3almuTtbl B3-2
193Ah CurHan oTknto4eHms ot 3awmuTtbl B3-3
193Bh CurHan oTknoYeHns oT 3awuTtbl B3-4
193Ch CurHan oTknoYeHns oT 3awmnTtbl B3-5
193Dh CurHan oTknto4YeHms ot 3awmnTtbl B3-6
193Eh CurHan oTknoYeHns oT 3amuTtbl B3-7
193Fh CurHan oTknoYeHns oT 3awmnTtbl B3-8
1940h- | 1814h | Peseps

195Fh

1960h | 1816h | CurHanmsaumsa OTKNYEeHUd OT 3alUuTbl |>
1961h CurHannsaumnst OTKNIYEHNs OT 3aWunThbl 1>>
1962h CurHannsaumns OTKN4YeHns oT 3awmTbl 1>>>
1963h CurHannsaumnst OTKNI4YeHns oT 3awuThl 1>>>>
1964h CurHanmnsaumnst OTKNKYEHNSA OT 3aWuThbl 12>
1965h CurHannsaumnst OTKNKYEHNS OT 3aWuThl 12>>
1966h CurHanmnsaumst oTKNoYeHnsa ot 3awmTbl 10>
1967h CurHanmnsaumnst oTKNYeHns ot 3awmTbl 10>>
1968h Peseps
1969h CurHannsaumnst OTKNYeHns ot 3awmThl 11/12
196Ah- Peseps

1977h

1978h CurHanusaums OTKNYeHus oT 3aliuTsl B3-1
1979h CurHannsaumnst oTknYeHns ot 3awmTtbl B3-2
197Ah CurHanusayusa oTknodeHms ot 3awuTtbl B3-3
197Bh CurHanusaums oTKNYeHus ot 3alnTsl B3-4
197Ch CurHanusaums oTKNYeHus ot 3aluuTsl B3-5
197Dh CurHanusaums OTKNYeHus oT 3alluuTsl B3-6
197Eh CurHanusauyus oTknodeHms ot 3awuTtbl B3-7
197Fh CurHanusayusa oTknodeHms ot 3awuTtbl B3-8
1980h- | 1818h | Peseps

199Fh

19A0h | 181Ah | Macka curHanoB Tuna 6nvHkep

19A1h Macka curHanoB Tvna 6nvHkep

19A2h Macka curHanoB Tuna 6nmHkep

19A3h Macka curHanoB Tvna 6nvHkep

19A4h Macka curHanoB Tvna 6nMHkep

19A5h Macka curHanoB Tvna 6nvHkep

19A6h Macka curHanoB Tuna 6nvHkep
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Apnpec CvrHan
19A7h Macka curHanoB Tvna 6rnmHkep
19A8h Macka curHanoB Tvna 6nmHkep
19A9h Macka curHanoB Tvuna 6nvHkep
19AAhN Macka curHanoB Tvuna 6nvHkep
19ABh Macka curHanoB Tuna 6nmHkep
19ACh Macka curHanoB Tvna G6rMHKep
19ADhO Macka curHanoB Tvuna 6nvHkep
19AEh Macka curHanoB Tvuna GnvHkep
19AFh Macka curHanoB Tvna 6nvHkep
19BOh- | 181Bh | Pe3sepB
19BFh
19COh | 181Ch | OTtkntoumnTb BhikntodaTtens (COTY)
19C1h Bkntountb Boikntovatens(COTY)
19C2h Peseps
19C3h Peseps
19C4h C6pocuTtb nHgmkaumto (COTY)
19C5h 3anucb HencnpasHocTu (COTY)
19C6h 3anucb xypHana cuctembl (COTY)
19C7h 3anuce xypHana asapun (COTY)
19C8h 3anyctutb 3agady noruku (COTY)
19C9h OcTtaHoBuTb 3agavy norvku (COTY)
19CAh- Peseps
19CFh
19D0h | 181Dh | OTKknoYUTb BbIKNKOYaTeNb (BHeELHee)
19D1h BkntounTb BbIKNOYATEND (BHELLHEE)
19D2h- Peseps
19D7h
19D8h OTkNioYMTL BbIKMNOYaTENb (OT KITto4a)
19D9%h BknoumnTb BbIKMOYaTenbs (0T KNo4a)
19DAh Peseps
19DBh Peseps
19DCh C6pocuTb HAMKaumMIo (0T Knto4va)
19DDh Peseps
19DEh Peseps
19DFh Peseps
19EOh | 181Eh | OTkntoumnTb BbIKAYaTenb (MynbT)
19E1h BknoymnTb BbIKMYaTens(nynsT)
19E2h Peseps
19E3h Peseps
19E4h C6pocuTb nHaunkaumio (nynbT)
19E5h Peseps
19E6h 3anucb XypHana cuctemsl (NynbT)
19E7h 3anucb XypHana asapun (nynbT)
19E8h 3anyctutb 3agadvy noruku (nynbT)
19E9h OcTaHoBWUTb 3aga4vy NOruKKM (NynbT)
19EAh Peseps
* Bo emopom cmonbue (pyHkuuu 3, 4) nepeyucneHue udém e gpopmame Word4
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8.10 ba3a AaHHbIX aHarNoroBbIX CUTHANoOB

HaHHble Tenenamepenun (TU), pacnonoxeHble Ha cTpaHuue namaTtu 19h:

N3mepeHus Anpec 1-ro Kon-Bo cnos
cnosa
Tok In 0 1
Tok dasbl la 1 1
Tok pasbl Ib 2 1
Tok ¢asbl Ic 3 1
Tok Hynesown nocnegosaTensHocTn 10 4 1
Tok npamMou nocnegoBatensHoCcTH 11 5 1
Tok ob6paTHOM nocnegoBaTenbHOCTY |2 6 1
TOK BbICLLEN rAPMOHUKN HYINEeBOW v 1
rnocneagoBaTtenbHOCTU Ir
Peseps 8-22

[na nony4yeHna 3Ha4YeHnsa Toka | B BUAe NepBUYHbIX 3HAYEHUN U3 OTHOCUTENBbHbLIX €AUHULY
X Hapo:

I :%- K, (ansala, Ib, Ic);
I :%- Ky (@naIn, Ir),
rae b =40 ansa la, b, Ic, 10, 11, 12;

b=5panaln, Ir;
K1t — HOMUHanbHbIN NepBuYHbIA TOK TT gns la, Ib, Ic, 10, 1, 12;
KttHn — HOMUHanNbHbIN nepBuYHbIn Tok TTHI gna In, Ir.
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8.11 ba3a gaHHbIX pecypca BbIKIoYaTens

basa gaHHbIX pecypca BbiknovaTensa pacnornoxeHa Ha ctpaHuue namaTtn 1Ah:

ec 1-ro
[laHHble Anp Kon-Bo cnos
cnosa
Yucno oTknoyeHun * 0 2
CyMMmapHbI TOK OTKNMoYeHUs dhasbl A 2 2
CyMMmapHbIv TOK OTKMoYeHUs ¢asbl B 4 2
CyMmapHbI TOK OTKMoYeHus asbl C 6 2
* - Ynueno oTKYeHnI:
2 OaiiTa (c10BO) 2 OaiiTa (C10BO)
7 ——

—~—

Yncno aBapumrHbIX
OTKIIOYEHUN
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8.12 ®opmart XypHana cucteMmMbl

XKypHan cuctembl MOXeT cogepxaTtb 128 coobuieHnn o cobbiTusx B cucteme. CoobuieHuns
XpaHaTcsa B 2-x popmaTtax: B cnosax (Word), B ASCII-koge.

Ana kaxgoro coobuieHnsa: 8 cnos — B hopmat Word, 8 crnos — B ASCII.

B Tabnuue 8.12.1 npuBeaeHbl agpeca Bcex coobLLEeHNN.
Tabmuma 8.12.1

Ne Agnpeca Ne Agpeca Ne Anpeca
co006- |Popmat €co00- [dopmaTt co06- |Popmart
o PMaT\ HEx | DEC o PMaT| HEx | DEC o P HEX | DEC
1 'Word 2000 | 8192 44 \Word 22B0 | 8880 87 \Word 2560 | 9568
ASCII 2008 | 8200 ASCII | 22B8 | 8888 ASCII 2568 | 9576
5 Word 2010 | 8208 45 \Word 22C0 | 8896 88 \Word 2570 | 9584
ASCII 2018 | 8216 IASCII | 22C8 | 8904 ASCII 2578 | 9592
3 'Word 2020 | 8224 46 \Word 22D0 | 8912 89 \Word 2580 | 9600
ASCII 2028 | 8232 ASCII | 22D8 | 8920 ASCII 2588 | 9608
4 Word 2030 | 8240 47 \Word 22E0 | 8928 90 \Word 2590 | 9616
ASCII 2038 | 8248 ASCII | 22E8 | 8936 ASCII 2598 | 9624
5 Word 2040 | 8256 48 \Word 22F0 | 8944 01 \Word 25A0 | 9632
ASCII 2048 | 8264 ASCII 22F8 | 8952 ASCII 25A8 | 9640
6 'Word 2050 | 8272 49 \Word 2300 | 8960 92 \Word 25B0 | 9648
ASCII 2058 | 8280 ASCII 2308 | 8968 ASCII 25B8 | 9656
7 Word 2060 | 8288 50 \Word 2310 | 8976 03 \Word 25C0 | 9664
ASCII 2068 | 8296 ASCII 2318 | 8984 ASCII 25C8 | 9672
8 Word 2070 | 8304 51 \Word 2320 | 8992 94 \Word 25D0 | 9680
ASCII 2078 | 8312 ASCII 2328 | 9000 ASCII 25D8 | 9688
9 'Word 2080 | 8320 59 \Word 2330 | 9008 95 \Word 25E0 | 9696
ASCII 2088 | 8328 ASCII 2338 | 9016 ASCII 25E8 | 9704
10 Word 2090 | 8336 53 \Word 2340 | 9024 9% \Word 25F0 | 9712
ASCII 2098 | 8344 ASCII 2348 | 9032 ASCII 25F8 | 9720
1 'Word 20A0 | 8352 54 \Word 2350 | 9040 97 \Word 2600 | 9728
ASCII 20A8 | 8360 ASCII 2358 | 9048 ASCII 2608 | 9736
12 'Word 20B0O | 8368 55 \Word 2360 | 9056 08 \Word 2610 | 9744
ASCII 20B8 | 8376 ASCII 2368 | 9064 ASCII 2618 | 9752
13 'Word 20C0O | 8384 56 \Word 2370 | 9072 99 \Word 2620 | 9760
ASCII 20C8 | 8392 ASCII 2378 | 9080 ASCII 2628 | 9768
14 Word 20D0 | 8400 57 \Word 2380 | 9088 100 \Word 2630 | 9776
ASCII 20D8 | 8408 ASCII 2388 | 9096 ASCII 2638 | 9784
15 Word 20E0 | 8416 58 \Word 2390 | 9104 101 \Word 2640 | 9792
ASCII 20E8 | 8424 ASCII 2398 | 9112 ASCII 2648 | 9800
16 'Word 20F0 | 8432 59 \Word 23A0 | 9120 102 \Word 2650 | 9808
ASCII 20F8 | 8440 ASCII | 23A8 | 9128 ASCII 2658 | 9816
17 'Word 2100 | 8448 50 Word 23B0 | 9136 103 \Word 2660 | 9824
ASCII 2108 | 8456 ASCII | 23B8 | 9144 ASCII 2668 | 9832
18 'Word 2110 | 8464 61 Word 23C0 | 9152 104 Word 2670 9840
ASCII 2118 | 8472 ASCII | 23C8 | 9160 ASCII 2678 | 9848
19 'Word 2120 | 8480 62 Word 23D0 | 9168 105 \Word 2680 | 9856
ASCII 2128 | 8488 ASCII | 23D8 | 9176 ASCII 2688 | 9864
20 Word 2130 | 8496 63 \Word 23E0 | 9184 106 \Word 2690 | 9872
ASCII 2138 | 8504 ASCIl | 23E8 | 9192 ASCII 2698 | 9880
1 Word 2140 | 8512 64 \Word 23F0 | 9200 107 \Word 26A0 | 9888
ASCII 2148 | 8520 ASCII 23F8 | 9208 ASCII 26A8 | 9896
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29 Word 2150 | 8528 65 Word 2400 | 9216 108 Word 26B0 | 9904
ASCII 2158 | 8536 ASCII 2408 | 9224 ASCII 26B8 | 9912
23 'Word 2160 | 8544 66 Word 2410 | 9232 109 Word 26C0 | 9920
ASCII 2168 | 8552 ASCII 2418 | 9240 ASCII 26C8 | 9928
24 'Word 2170 | 8560 67 Word 2420 | 9248 110 Word 26D0 | 9936
ASCII 2178 | 8568 ASCII 2428 | 9256 ASCII 26D8 | 9944
o5 'Word 2180 | 8576 68 Word 2430 | 9264 111 Word 26E0 9952
ASCII 2188 | 8584 ASCII 2438 | 9272 ASCII 26E8 | 9960
26 Word 2190 | 8592 69 Word 2440 | 9280 112 Word 26F0 9968
ASCII 2198 | 8600 ASCII 2448 | 9288 ASCII 26F8 9976
97 Word 21A0 | 8608 70 Word 2450 | 9296 113 Word 2700 9984
ASCII 21A8 | 8616 ASCII 2458 | 9304 ASCII 2708 9992
28 Word 21B0 | 8624 71 Word 2460 | 9312 114 'Word 2710 | 10000
ASCII 21B8 | 8632 ASCII 2468 | 9320 ASCII 2718 | 10008
29 'Word 21C0 | 8640 7 Word 2470 | 9328 115 Word 2720 | 10016
ASCII 21C8 | 8648 ASCII 2478 | 9336 ASCII 2728 | 10024
30 'Word 21D0 | 8656 73 Word 2480 | 9344 116 Word 2730 | 10032
ASCII 21D8 | 8664 ASCII 2488 | 9352 ASCII 2738 | 10040
31 'Word 21E0 | 8672 74 Word 2490 | 9360 117 Word 2740 | 10048
ASCII 21E8 | 8680 ASCII 2498 | 9368 ASCII 2748 | 10056
32 'Word 21F0 | 8688 75 Word 24A0 | 9376 118 Word 2750 | 10064
ASCII 21F8 | 8696 ASCII 24A8 | 9384 ASCII 2758 | 10072
33 'Word 2200 | 8704 76 Word 24B0 | 9392 119 Word 2760 | 10080
ASCII 2208 | 8712 ASCII 24B8 | 9400 ASCII 2768 | 10088
34 'Word 2210 | 8720 77 Word 24C0 | 9408 120 Word 2770 | 10096
ASCII 2218 | 8728 ASCII 24C8 | 9416 ASCII 2778 | 10104
35 'Word 2220 | 8736 78 Word 24D0 | 9424 121 Word 2780 | 10112
ASCII 2228 | 8744 ASCII 24D8 | 9432 ASCII 2788 | 10120
36 'Word 2230 | 8752 79 Word 24E0 | 9440 122 Word 2790 | 10128
ASCII 2238 | 8760 ASCII 24E8 | 9448 ASCII 2798 | 10136
37 'Word 2240 | 8768 80 Word 24F0 | 9456 123 Word 27A0 | 10144
ASCII 2248 | 8776 ASCII 24F8 | 9464 ASCII 27A8 | 10152
38 'Word 2250 | 8784 81 Word 2500 | 9472 124 Word 27B0 | 10160
ASCII 2258 | 8792 ASCII 2508 | 9480 ASCII 27B8 | 10168
39 'Word 2260 | 8800 82 Word 2510 | 9488 125 Word 27C0 | 10176
ASCII 2268 | 8808 ASCII 2518 | 9496 ASCII 27C8 | 10184
40 'Word 2270 | 8816 83 Word 2520 | 9504 126 Word 27D0 | 10192
ASCII 2278 | 8824 ASCII 2528 | 9512 ASCII 27D8 | 10200
a1 'Word 2280 | 8832 84 Word 2530 | 9520 127 Word 27E0 | 10208
ASCII 2288 | 8840 ASCII 2538 | 9528 ASCII 27E8 | 10216
42 'Word 2290 | 8848 85 Word 2540 | 9536 128 Word 27F0 | 10224
ASCII 2298 | 8856 ASCII 2548 | 9544 ASCII 27F8 | 10232
43 'Word 22A0 | 8864 86 Word 2550 | 9552
ASCII 22A8 | 8872 ASCII 2558 | 9560
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KoHdurypauusa coobLueHnn xxypHana cuctemsl npuesegeHa B Tabnuue 8.12.2.
Tabnuua 8.12.2

3anunck xypHana Appec 1-ro

CUCTEMBbI CJ10Ba

Kon-Bo
cnos

MpumevaHus

Kon coobLieHus 0

1

Tabn. 8.12.3

[ata n Bpema *

Fo,u, **

Mecsy,

Uucno

Yacsbl

MWHYTBI

CekyHapbl

Hecatkn munnuce KyHO

N OO~ WINEF

RIRRR R Rk

*

*%*

LHama u epems xpaHumcs e chopmame O80UYHbIX YUCETT,;

2 nocnedHue yughpbl 200a

CoobueHuns xXypHana cuctembl npueeaeHsl B Tabnuue 8.12.3
Tabnuuya 8.12.3

Kon Coo0bLeHune
0 XypHan nyct
1 Owunbka xpaHeHUs AaHHbIX
2 Ownbka xpaHeHust AaHHbIX
3 HencnpaBHOCTb BH. LUWHBbI
4 BH. WnHa ncnpaeHa
5 TemnepaTtypa Bbille HOPMbI
6 Temnepartypa B Hopme
7 Pe3seps
8 Peseps
9 MCA HeucnpaBeH
10 MCA wucnpaBeH
11 Peseps
12 Peseps
13 MC/[] HeucnpaBeH
14 MC/[] wcnpaBeH
15 Peseps
16 Peseps
17 OwmnbKa KOHTPONBbHON CYMMbl YCTaBOK
18 OwnbKa KOHTPONbHON CYMMbI AAHHbIX
19 OwnbKa KOHTPONbHON CYMMbI AAHHbIX
20 Owunbka xypHana cuctembl
21 Owmnbka xypHana aBapum
22 OcTaHoBKa 4YacoB
23 COTY — rpynna ycTtaBok 2
24 COTY — rpynna yctaBok 3
25 MeHI0 — yCTaBKM N3MEHEHDI
26 [Maposib n3MeHeH
27 C6poc xypHana cucTembl
28 C6poc xypHana aBapum
29 C6poc pecypca BblknoyaTens
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30 C6poc nHankauum

31 M3meHeHa rpynna ycTaBokK

32 COTY — ycTaBKM N3MEHEHDI

33 Owwnbka 3agarowero reHeparopa

34 PectapTt ycTpoucTsa

35 YCTPOMCTBO BbIKMHOYEHO

36 YCTPOMNCTBO BKHOYEHO

37 COTY — rpynna yctaBok 4

38 MeHto cbpoc ocumnnorpadga

39 COTY — cbpoc ocuunnorpada

40 MeHto — rpynna ycraBok 1

41 MeHto — rpynna yctaBoK 2

42 MeHto — rpynna yctaBokK 3

43 MeHto — rpynna ycTaBokK 4

44 MeHto — rpynna ycTtaBok 5

45 MeHto — rpynna yctaBoK 6

46 He6anaxc AL labc

47 banaHc ALl labc

48 Hecummetpua labc

49 CummeTpus labc

50 COTY — rpynna yctaBok 5

51 COTY — rpynna ycTaBok 6

52 Kputnyeckasi oumbka yctponcTea
53-61 Pe3seps

62 BbiknovaTenb OTKNOYEH

63 BbikntovaTenb BKOYEH

64 BroknpoBka BbIKno4aTens

65 OTKa3s BbiKnyaTens

66 HeuncnpaBHOCTb BbIKIHOYaTENS

67 BHeLu.Heuncnp. BbIkNYaTens

68 Hewucnp.ynpas. BbIKIKoMaTens

69 Pabota YPOB

70 Myck JISLU

71 3awmTa OTKMIYUTb

72 AlB 6noknpoBaHo

73 AlB BH.6n0OKMpoBKa

74 3anyck AlB 1 kpat

75 3anyck AlB 2 kpat

76 3anyck AlNB 3 kpat

77 3anyck AlB 4 kpat

78 AlB BKNHOYUTL
79-84 Pe3seps

85 ABP 6nokupoBaH

86 ABP BHew. 6noknpoBka

87 ABP rotoBHOCTb

88 ABP oTkno4untb

89 ABP BKntounTtb

90 ABP BknounTth peseps

91 ABP oTknountb peseps
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92 ABP 3anyck ot 3awuThl
93 ABP 3anyck komaHga oTkn.
94 ABP 3anyck no nuraxuio
95 ABP 3anyck camooTKI1.
96 KHonka oTKIo4YnTb
97 KHOMKa BKNIOYNUTb
98 Krioy oTKM4YnTh
99 KoYy BKNHOYUTb
100 BHellHee oTKNIOYUTL
101 BHelHee BKNHOYUTL
102 COTY oTknio4untb
103 COTY BkNOYUTb
104 ['pynna ycrtasok 1
105 [‘pynna ycTaBok 2
106 [‘pynna yctaBok 3
107 ['pynna ycrtaBok 4
108 ['pynna yctaBok 5
109 [‘pynna ycTaBok 6
110 BHew.rpynna yctaBok 6
111 COTY-rpynna ycrtaBok 1
112 AlB BosBpaTt

113 -124 | Pe3eps
125 AlB BospaTt B3-1
126 AlB Bospart B3-2
127 AlB Bospart B3-3
128 AlB Bo3BpaTt B3-4
129 AlB BosBpart B3-5
130 AlB Bo3Bpart B3-6
131 AlB Bosspat B3-7
132 AlB Bo3BpaT B3-8
133 Pe3seps
134 Pe3seps
135 ABP MeHto 6rokmpoBka
136 ABP COTY 6nokupoBka
137 COTY: nornka nameHeHa
138 MeH0: 3anyck JIormku
139 COTY: 3anyck nornku
140 MeHto: ocTaHOBKa NOMMKK
141 COTY: ocTtaHOBKa NTOMMKN
142 Owmnbka Norukmn No cTapty
143 Owwnbka Nornkn Tanm ayT
144 Owwnbka nornku pasmep
145 Owunbka Nornkn komaHga
146 Ownbka NOrMkn aprymeHT
147 Owwnbka pasmepa M3y
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8.13 ®opmart XypHana aBapum

B XypHane aBapui MOXeT XpaHuTbCA A0 32 aBapui. [pu nNpeBblleHUM 3TOro yucna,
Kaxkgasa HoBasi aBapusi OyaeT 3anmMcbiBaTbCA HA MECTO CaMOW CTapoin aBapuw.

ABapuun xpaHsaTca B 2-x popmatax: B cnosax (Word), B ASCII-koge.
Ha kaxgyo aBaputo BblgeneHo: 28 cnos — ans ¢opmata Word n 48 cnos — ansa ASCII.
B Tabnuue 8.13.1 npuBeaeHbl agpeca Ans BCeX aBapui.

Tabnuua 8.13.1 — Agpeca aBapum

Ne ABpeca  |yxon-eol  Ne Anpeca Kon-80

aBapuu ®opmar HEX | DEC | cnoB |aBapwuu ®opmar HEX DEC crnos

1 Word 2800 10240 28 17 Word 2C00 11264 28

ASCII 2818 10264 48 ASCII 2C18 11288 48

9 Word 2840 10304 28 18 Word 2C40 11328 28

ASCII 2858 10328 48 ASCII 2C58 11352 48

3 Word 2880 10368 28 19 \Word 2C80 11392 28

ASCII 2898 10392 48 ASCII 2C98 11416 48

4 Word 28C0 | 10432 28 20 Word 2CCO0 11456 28

ASCII 28D8 | 10456 48 ASCII 2CD8 11480 48

5 Word 2900 10496 28 21 Word 2D00 11520 28

ASCII 2918 10520 48 ASCII 2D18 11544 48

6 Word 2940 10560 28 99 \Word 2D40 11584 28

ASCII 2958 10584 48 ASCII 2D58 11608 48

7 Word 2980 10624 28 23 Word 2D80 11648 28

ASCII 2998 10648 48 ASCII 2D98 11672 48

8 Word 29C0 | 10688 28 24 \Word 2DCO0 11712 28

ASCII 29D8 | 10712 48 ASCII 2DD8 11736 48

9 Word 2A00 | 10752 28 o5 Word 2E00 11776 28

ASCII 2A18 | 10776 48 ASCII 2E18 11800 48

10 Word 2A40 | 10816 28 26 Word 2E40 11840 28

ASCII 2A58 | 10840 48 ASCII 2E58 11864 48

Word 2A80 | 10880 28 Word 2E80 11904 28

1 ASCII 2A98 | 10904 48 21 ASCII 2E98 11928 48

12 Word 2AC0 | 10944 28 08 Word 2ECO 11968 28

ASCII 2AD8 | 10968 48 ASCII 2EDS8 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 30 Word 2FCO 12224 28

ASCII 2BD8 | 11224 48 ASCII 2FD8 12248 48
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KoHdourypauusa aBapum B XXypHarne aBapui npusegeHa B Tabnuue 8.13.2.

Tabnuua 8.13.2 — KoHdury

auus aBapum

Word ASCII
3anucek XXypHana aBapum Anpec 1-ro Kon-so | Aapec 1-ro Kon-Bo
crnosa CIoB cnosa CIoB
1 JaTa n Bpemsa* 0 8 0 8
2 Kog noBpexgeHnsa™™ 8 1 8 2
3 Tun noBpexaeHna™™ ™ 9 1 10 2
4 3Ha4veHne NoBpeXOeHNs 10 1 12 2
5 BHaveHue la 11 1 14 2
6 3HaueHue Ib 12 1 16 2
7 3HaveHue Ic 13 1 18 2
8 3HauveHue 10 14 1 24 2
9 3HaveHue I1 15 1 26 2
10 3HaueHue 12 16 1 28 2
11 3HaueHue In 17 1 30 2
12 3HayeHue I 18 1 32 2
13 Peseps 19 1 34 2
14 Peseps 20 1 36 2
15 Peseps 21 1 38 2
16 Peseps 22 1 40 2
17 Peseps 23 1 42 2
18 Peseps 24 1 44 2
19 Peseps 25 1 46 2
20 Pe3seps 26 1 48 2
21 3HayeHne BXoao0B 27 1 50 2

* laTa 1 Bpema xpaHuTcA B (popmaTte ABONYHO-AECATUYHBbIX Yncen (cMm. Tabnuuy 8.13.3).

Tabnuuya 8.13.3 — [1ata u Bpems (koHdurypaums)

Aapec Kon-Bo
[aTa n Bpems 1-ro MpnmeyaHus
cros
crioBa
CoobuieHuve 0 1 Tabn. 8.13.4
o4 (oBe nocnegHve umMdpsbl) 1 1 -
Mecsu, 2 1 -
Yucrno 3 1 -
Yachl 4 1 -
MuHyTBI 5 1 -
CekyHabl 6 1 -
Jdecartku MunnucekyHa 7 1 -
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CoobuweHne (coobLieHns n nx kogbl cMm. B Tabnuue 8.13.4).
Tabnuuya 8.13.4

Kon CoobueHune

XKypHan nyct

CurHanmsauyus

OTKnoyeHue

PaboTa

HeycnewHoe AlB

Bosspar

BknroyeHue

N OO A~WNIFLIO

Pe3seps

**Koga nospexaeHus (B bopmate Word):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1

0

X[ XXX X[ X|X]|X X

| —

)

Y
0-ocHOBHEIE

1-pe3epBHbIC

lMepeyeHb noBpexaeHnn B cooTBeTCTBUN C Tabnuuen 8.13.5
Tabnuya 8.13.5

Koa noBpexnenus

Kon INoBpexgeHus

0
1 Mo noBblIlLEHUIO TOKa 1>

2 Mo noBbllLIeHUIO TOKa 1>>

3 Mo noBblleHUto ToKa 1>>>

4 Mo noBblLIEHUIO TOKa 1>>>>

5 o noBbllLEHUIO TOKA 0bpaTHOM nocregoBaTensHOCTH 12>
6 o noBbIlLEHUIO TOKa 0b6paTHOM NocneaoBaTeNbHOCTL 12>>
7 Mo NoBLILEHMIO TOKA HYNeBOW nocregoBsartensHocTy 10>

8 Mo NOBLILEHMIO TOKA HYNEBOW NocnegoBaTtenbHocTn 10>>
9 M0 NOBLILEHNIO TOKA MBMEPEHHOIO MO HYNEBOMY KaHany In>
10 M0 NOBLILEHNIO TOKA U3MEPEHHOTO MO HYNEeBOMY KaHany In>>
11 Mo NOBbLILWEHNIO TOKA BbICLUEN FAPMOHUKN HYNEBOK

nocrnegoBaTtenbHOCTH I >
12 O6pbiB npoBoga 12/11
13-24 | Peseps

25 BHewHen 3awuTsl B3-1

26 BHelwwHen 3awmtbl B3-2

27 BHewHen 3awmtbl B3-3

28 BHewHen 3awmnTtel B3-4

29 BHelwHen 3awuTsl B3-5

30 BHewHen 3aluTsl B3-6

31 BHewwHen 3awutbl B3-7

32 BHelwHen 3awmtbl B3-8

33-40 | Pesepe
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**Tun noBpexaeHus (B popmate Word):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
X[ X|X|X
' — |
3HaveHue nmapaMmerpa 0-Her dazer A
ITOBPCKACHHSA 1-Ectp aza A
K3 na 3emmio 0-Her ¢a3b1 B
1-Ectb daza B

0-Her ¢da3zer C
1-Ectb aza C

3HayeHusi napameTpa NoBpeXaeHUs B COOTBETCTBMM ¢ Tabnuuen 8.13.5
Tabnuuya 8.13.6

Koa 3Ha4yeHne napameTpa NoBpexaeHns
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
9-26 Pe3seps
27 O6pbIB NpoBoga
28 Pe3seps

[na pacyéTta 3HayeHus nopexaeHus (n. 4 Tabnuubl 8.13.2), 3HaveHun la; 1b; Ic; 10; 11;
12; In; Ir (n.n. 5-12 Tabnuubl 8.13.2 ncnonb3oBaTb hopMynbl, NpusegeHHbIe B nogpasgerne 8.10
(«basa gaHHbIX aHanoroBbIX CUrHANOBY ).

PacuéTt obpbiBa nposoaa 12/11 (tabnuua 8.13.6, kog 27) nponsBoguTcsa no popmMynam,
npvBeaeHHbIM B nogpasaene 8.14 («dopmat yCTaBoK» ).
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8.14 ®dopmaTt ycTtaBOK

B Tabnuue 8.14.1 npuBeaeHo onucaHune popmarta ycrasok MP550:
Tabnuua 8.14.1

Appec Kon-Bo |Mpumeua-
Mpynna HanmeHoBanve HEX | DEC | cnoB Hue

He ncnonesyetcs 1000 | 4096 1
HoMuHanbHbI NepPBUYHbLIN TOK
dpasHoro TpaHcgopmartopa Toka (Tok| 1001 | 4097 1 0-1500 A
1T)

HOMWHanNbHbLIN NEPBUYHBLIN TOK

N3ameputesnbHbIN

Kararn TpaHcopmaTtopa Toka Hynesow 1002 | 4098 1 0-100 A
nocnegoBaTenbHOCTN (TOK TTHIT)
MakcumarnbHbI TOK Harpy3ku 1003 | 4099 1 0 —40IH
He ncnonbayetcs 1004 | 4100 4 -
Bxoa umnynbca ansa nepeknoveHns 1008 | 4104 1 Ta6bn.B.1
Ha 1-yto rpynny yctaBoK
Bxoa umnynbca ans nepeknovyeHns 1009 | 4105 1 Ta6n.B.1
Ha 2-yilo rpynny yctaBoK
o e |100A 4108 1| o

MepekntoveHne Y10 TRy ¥

Bxoa umnynbca ansa nepeknoveHns
Ha 4-yto rpynny yctaBoK
Bxoa umnynbca ansa nepeknovyeHns

rpynnbl ycTaBOK 100B | 4107 1 Tabn.B.1

2 Ha 5-yI0 IDYNITY YCTaBOK 100C | 4108 1 Ta6n.B.1
T Bxog umnynbca ans nepeknovyeHns
2 ynbea AnA nep 100D|4109| 1 | Ta6n.B.1
E Ha 6-yto rpynny yctaBokK
° He ncnonbayetcs 100E | 4110 2
5 Homep Bxoaa Kntoya BKIOYUTb 1010 | 4112 1 Tabn.B.1
3 Homep Bxoa Kntoya OTKIYNTb 1011 | 4113 1 Tabn.B.1
= BrewHne |[Homep BXoAa BHELL. BKIOYUTH 1012 | 4114 1 Tabn.B.1
3 curHansi Homep Bxoga BHELU. OTKITIOYNTb 1013|4115 1 Tabn.B.1
3 BHelwwHun curian cbpoca nHamnkaumm | 1014 | 4116 1 Tabn.B.1
5 He ucnonbayetcs 1015 | 4117 4 -
m Peseps Pe3eps 1019 4121 4 -
HewncnpasHocTb [HencnpaBHOCTb 101D | 4125 5 1
KoHdpurypaums L1(A) 1022 | 4130 2 2
KOHpurypaums L2(U) 1024 | 4132 2 2
BxoaHble KoHurypaums L3(U) 1026 | 4134 2 2
nornyeckne |KoHurypaumsa L4(N) 1028 | 4136 2 2
curHanbl KoHurypaums L5(UJTN) 102A| 4138 2 2
KoHpurypaums L6(UJTN) 102C| 4140 2 2
KoHpurypaums L7(UJTN) 102E | 4142 2 2
KoHurypaums L8(UJTN) 1030 | 4144 2 2
Homep Bxoaa cocToAHMs 1032 4146| 1 | Tabn.B.1
OTKIMOYEHNS
Homep Bxoga cocTtoaHus BKItoueHus| 1033 | 4147 1 Tabn.B.1
BHewWwHUN cnrHan HemcnpaBHOCTb 1034|4148 1 Tabn.B.1
MapameTpbl [BNOKMPOBKA BKIHOYEHNS 1035|4149 1 Tabn.B.1
BblkntovaTens Bpewmsa YPOB 1036 | 4150 1 1*
Tok YPOB 1037 | 4151 1 0 — 40IH
Mmnynbc curHana ynpasneHus 1038 | 4152 1 1*
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[1NNTENbHOCTb BKINOYEHUS 1039 | 4153 1 1*
© MapameTpbl  He ncnonbayetcs 103A | 4154 1 -
¥ | BbIKNKHATENA Cyryanel ynpasneHus 103B | 4155 1 3
§ koHdurypaums AMNB 103C | 4156 8 4
o ABTOMATHKA KOH(purypaums ABP 1044 | 4164 9 5
o He 1cnonb3yeTcs 104D | 4173 1 -
s KOH(purypaums J13LU 104E | 4174 2 6
5 KoHdurypaums B3-1 1050 | 4176| 6 7
z KOH(purypaums B3-2 1056 | 4182 6 7
3 koHdurypaums B3-3 105C| 4188 6 7
g BuewHne  KOHurypauma B3-4 1062 | 4194 6 7
5 3aWwnTbl  KoHdUrypaums B3-5 1068 |4200| 6 7
S koHurypaums B3-6 106E | 4206 6 7
KOH(purypaums B3-7 1074 | 4212 6 7
koHGurypaums B3-8 107A| 4218 6 7
He ncnonbsyetcs 1080 | 4224 4 -
KoHdpurypauus 1> 1084 | 4228 6 8
§ KoHdurypauyus 1>> 108A | 4234 6 8
© KoHdurypauus 1>>> 1090 | 4240 6 8
> T KoHdpurypaumst 1>>>> 1096 | 4246 | 6 8
E 32'5:)::: KoHdurypaums 12> 109C | 4252 6 8
2 KoHdurypauus 12>> 10A2 | 4258 6 8
% KoHdurypaums 10> 10A8 | 4264 6 8
& KoHdurypauus 10>> 10AE| 4270 6 8
KoHpurypaums In> 10B4 | 4276 6 8
KoHdurypaums In>> 10BA| 4282 6 8
He ncnonbayetcs 10C0 | 4288 4 -
KoHdurypauyus 1> 10C4 | 4292 6 8
S KoHdburypauws 1>> 10CA[4298| 6 8
g KoHdurypauus 1>>> 10D0 | 4304 6 8
; TokORLE KoHdurypauus 1>>>> 10D6| 4310 6 8
= 3AWWTD! KoHdurypauus 12> 10DC| 4316 6 8
2 KoHdurypauyus 12>> 10E2 | 4322 6 8
% KoHdburypaums 10> 10E8|4328| 6 8
Y KoHdurypauyus 10>> 10EE| 4334 6 8
KoHpurypaums In> 10F4 | 4340 6 8
KoHdurypaums In>> 10FA | 4346 6 8
He ncnonbayetcs 1100 | 4352 4 -
KoHdourypauus 1> 1104 | 4356 6 8
§ KoHpurypauus [>> 110A | 4362 6 8
© KoHdourypauus 1>>> 1110 | 4368 6 8
= KoHpurypaumus [>>>> 1116|4374 6 8
2 Zgﬁ:i? KoHdburypauns 12> 111C|4380| 6 8
2 KoHdpurypauyus 12>> 1122 | 4386 6 8
% KoHpurypaums 10> 1128 | 4392 6 8
o KoHdurypauus 10>> 112E | 4398 6 8
KoHdurypaums In> 1134 | 4404 6 8
KoHdurypaums In>> 113A 4410 6 8
o He ncnonb3yetcs 1140 | 4416 4 -
S g TokoBble  [KOHdurypaums 1> 1144 | 4420 6 )
5 & saumTel  KoHdurypauus 1>> 114A|4426| 6 8

KoHpurypaums 1>>> 1150 | 4432 6 8
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KoHdourypauus 1>>>> 1156 | 4438 6 8
KoHdurypauus 12> 115C | 4444 6 8
KoHdurypauus 12>> 1162 | 4450 6 8
TokoBble
g 33T KoHdurypaums 10> 1168 | 4456 6 8
& . KoHcpurypaums 10>> 116E [4462| 6 8
8 KoHdurypauums In> 1174 | 4468 6 8
KoHdurypaums In>> 117A 4474 6 8
He ncnonbayetcs 1180 | 4480 4 -
o KoHdurypauus 1> 1184 | 4484 6 8
9 KoHdourypauyus 1>> 118A| 4490 6 8
© KoHdurypauus 1>>> 1190 | 4496 6 8
> T KoHdpurypaumst 1>>>> 1196 |4502| 6 8
£ 32';1’;:;? KoHdurypaumst 12> 119C|4508| 6 8
§ KoHdurypauus 12>> 11A2| 4514 6 8
x KoHdpurypaums 10> 11A8| 4520 6 8
b KoHdurypauus 10>> 11AE | 4526 6 8
KoHdpurypaums In> 11B4 | 4532 6 8
KoHdurypaums In>> 11BA| 4538 6 8
He ncnonb3yetcs 11CO0 | 4544 4 -
KoHdpurypaums 1> 11C4| 4548 6 8
§ KoHdwurypauus 1>> 11CA| 4554 6 8
© KoHdurypauus 1>>> 11D0 | 4560 6 8
> T KoHdurypauus 1>>>> 11D6 | 4566 6 8
£ 32';?;:;‘? KoHdurypaumst 12> 11DC|4572| 6 8
§ KoHdurypauus 12>> 11E2| 4578 6 8
= KoHdurypaums 10> 11E8| 4584 6 8
& KoHdpurypaums 10>> 11EE[4590| 6 8
KoHdurypaums In> 11F4 | 4596 6 8
KoHdurypaums In>> 11FA| 4602 6 8
g Kowgpurypaums Ir> 1200 | 4608 | 8 8
3 s [ononHutens-
§ S Hble 3awmnTbl  [KoHpurypaums 11/12 1208 | 4616 8 9
£ « Kokdpurypauums Ir> 1210 |4624| 8 8
2 [ononHutens-
i‘é o | Hble 3awmThl  [KoHdurypauus 11/12 1218 | 4632 8 9
£ « Kowdpurypauums Ir> 1220 |4640| 8 8
ga HononHutens-
i‘é o | Hble 3awmThl  [KoHurypauus 11/12 1228 | 4648 8 9
£ « Kowgpurypaums Ir> 1230|4656 8 8
ga HononHutens-
i‘é o | Hble 3awmThl  [KoHurypauus 11/12 1238 | 4664 8 9
£ « Kowgpurypaums Ir> 1240 |4672| 8 8
g2 HononHutens-
E o | HblesawmTel  [KoHdwurypaums 11/12 1248 | 4680 8 9
@ Kogpurypaums Ir> 1250 | 4688 | 8 8
E: E HononHuTens-
§ Hble 3awmnTbl  KoHurypaums 11/12 1258 | 4696 8 9
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He ncnonb3yetcs 1260 | 4704 32 -
KOH(purypaums Bbix. nor. BJIC1 1280 | 4736 8 10
KOHdurypaums Bbix. sior. BJ1IC2 1288 | 4744 8 10
KOH(purypaums Bbix. nor. BJIC3 1290 | 4752 8 10
J_?;r';ggg:;z KOH(purypaums Bbix. nor. BJIC4 1298 | 4760 8 10
_ CUTHANbI KOHpurypaums Bbix. nor. BJIC5 12A0 | 4768 8 10
= KOH(purypaums Bbix. nor. BJIC6 12A8 | 4776 8 10
g KOH(purypaums Bbix. nor. BJIC7 12B0 | 4784 8 10
S KOH(purypaums Bbix. nor. BJIC8 12B8 | 4792 8 10
2 He ncnonbayetcs 12C0| 4800 | 2*16 -
o koHpurypauma MHOWKATOP1 12E0| 4832 2 11
2 koHdurypaums MHOUKATOP2 12E2 | 4834 2 11
@ koHdurypaums MHONKATOP3 12E4 | 4836 2 11
NHaoukaTopsl  KoOHGUrypauna MHOWKATOP4 12E6| 4838 2 11
koHdpurypaums MHOVNKATOPS 12E8| 4840 2 11
koHpurypaums MHOWUKATOP6 12EA| 4842 2 11
koHdpurypaums MHOWUKATOP7 12EC| 4844 2 11
koHpurypaums MHOVUKATOPS 12EE | 4846 2 11
D ® HOMep yCTpOMnCTBa 12F0 | 4848 1 12
33 Kongwlor%g?;am CKOpOCTb NopTa 12F1[4849] 1 13
:o;§ yerp He UCMONb3yeTcs 12F2 | 4850 2 -
=~ |[Ocuunnorpad |[KoHdurypauus ocumnnorpada 12F4 | 4852 1 14
1. HencnpaBHOCTb
Kon-Bo
HanmeHoBaHue MpumeyaHue
Agpec 1-ro cnosa crnoB
CurHan 0 1 la
(Umnynbe 1 1 1*
«HeuncnpaBHOCTbY. IwvanasoH: 0 - 3000000 mc

1a. koHdurypauus pene « HEMCIMPABHOCTb»:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

XX XX XXX X

1 — HencnpaBHOCTb YCTPOMUCTBA
(annapaTHas)
1 — HemcnpaBHOCTb NOMUKK
1 — HencnpaBHOCTb YCTPONCTBA
(BaHHbIX)

1 — peseps
1 — HencnpaBHOCTL BbIKMOYaTENS

1 — HencnpaBHOCTb N3MEpPEHUS TOKa
1-peseps
1- pe3epB

MP550 pegakums 1.00 115 www.bemn.by
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by



2. KoHdurypaums norm4eckmx BXogHbIX CUrHanoB.

Jlornyeckne curHanbl «W» dopmupyroTcs, kak cymma no «M» OUCKPEeTHbIX CUrHasnoB n
WHBEPCHbIX ANCKPETHbIX curHanos. Jlormdeckue curHanbsl «AJTN» dpopmMnpyroTcd, Kak cymma rno
«UIMN» ONCKPETHLIX CUrHanoB WU MHBEPCHbLIX OUCKPETHbIX curHanoB. KoHdurypaumna BxogHoOro
NIOrMYecKoro curHana 3aHumMaet 2 cnosa (32 6uta).

1 cnoBo 2 cnoBo
curHan curHan Koa (HEX) Koa (DEC)

11 Peseps 1 1
nHB. 1 Peseps 101=100+1 257=256+1
12 Peseps 2 2
nHB.[02 Peseps 202=200+2 514=512+2
13 Peseps 4 4
nHB. 43 Peseps 404=400+4 1028=1024+4
14 Peseps 8 3
nHB.[4 Peseps 808=800+8 2056=2048+8
15 Peseps 10 16
nHB.005 Peseps 1010=1000+10 4112=4096+16
16 Peseps 20 32
nHB.[16 Peseps 2020=2000+20 8224=8192+32
[17 Peseps 40 64
nHe. 07 Peseps 4040=4000+40 16448=16384+64
/18 Peseps 80 128
nHB.[18 Peseps 8080=8000+80 32896=32768+128

T.e., Hanpumep, onsa [1(ocTanbHble aHanornm4Ho):
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

1 - unBepcus curnana /{1 1 - Hanuuue curnana /{1

Mpumep:
Jlornuecknin curHan npeacrtaesnsiet cobonm cymmy [04 v uHB. [12, TOrga ero 3HadeHue
BbluMcnsieTca kak 514+8=522
15 14 13 12 11 10 9
0O|j0j0j0|0|0]1

8 7 6 5 4 3 2 1 0
0jo(oj{o0j0j1{01010

3. KoHourypauumsa curHana ynpasreHus.

KoHdurypauus 3agaetcs B nepsbix 4-x butax:

0 — KOHTPONb (pa3peLleH TONbKO KOHTPOSb M 3annCb COBbITUI B XXypHan CUCTEMbI),
1 — paspelueHo (pa3peLleHo ynpaBreHue BbiKovaTenem).

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

XXX XXX XXX X[|X]|X

YIIpaBJICHHUEC OT KHOIIOK

YIpaBJICHUE OT KJFOUYa
BHEIIHEE YIPaBICHUE

ynpasienue ot CUATY
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4. KoHpurypaums AlB

HanmeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnoea CNnoB
KOoH(purypaums AlB 0 2 4a
Homep Bxoga 6nokmposku AlNB 2 1 |Tabn.B.1
Bpemsi 6noknposku AlNB 3 1 1*
Bpemsi rotoBHocTH AlB 4 1 1*
Bpema 1 kpata AlB 5 1 1*
Bpems 2 kpata AlB 6 1 1*
Bpemsa 3 kpata AlB 7 1 1*
Bpemsa 4 kparta AlB 8 1 1*
4a. - koHurypaums AllB:
15 14 13 12 11109 8 7 6 5 4 3 2 1 0
X|IX|X|X[|X]|X]|X X | X | X|X|X
sanyex HO| 2 : gEEOKPATHOE
CaMOOTKJIIIOUEHUIO
0 - Her 2 — 2-x KPATHOE
1 - Eere 3 - 3-x KPATHOE
4 - 4-x KPATHOE
5. KoHgourypauna ABP
HanmeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CNnoB
[KoHdpurypaums ABP 0 2 ba
Homep Bxoga ABP 6noknpoBka 2 1 [Ta6n.B.1
Homep Bxoga ABP cbpoc 6110kmpoBku 3 1 [Tabn.B.1
HoMep Bxofa curHana «3anyck ABP» 4 1 ([Tabn.B.1
Homep Bxoga ABP cpab 5 1 [Tabn.B.1
Bblaep>xka BpemeHn ABP cpab 6 1 1*
Homep Bxoga ABP BosBparta 7 1 |Tabn.B.1
Bblaep>xka BpemeHn ABP Bo3BpaTta 8 1 1*
3aepKKka OTKI1. pe3epBa 9 1 1*
[PesepB 10 1 -
5a. — koHurypaunsa ABP:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
XX X[ X | X|X|X|X X | XX

PaspelueHune cbpoca 6noknposkn ABP
Nno BKITHOYEHUIO BbIKMtoYaTend
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6. KoHdurypaumsa J13LU

HanmeHoBaHue Anpec 1-ro |Kon-Bo Mpum.
cnosa CnoB
[KoHdourypauymsa J13LU 0 1 6a
Ycraska JISLU 1 1 2.2*
6a. — kKoHurypaumsa JI3LL:
15 14 13 12 11109 8 7 6 5 4 3 2 1 0
XXX X[ X[ X|X[X[IX|X]|X[|X|X]|X
0 - BEIBEOEHO
1 - BBeIEHO
7. KoHdurypauus BHELWHNX 3awmT
HaumeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CnoBs
KOHurypauma B3 0 1 7a
HomMmep Bxoga 6roknposkn B3 1 1 Tabn.B.3
HomMep Bxofa cpabaTbiBaHusa B3 2 1 |[Tabn.B.3
BblAep>Xka BpeMeHn cpabaTtbiBaHng B3 3 1 1*
HoMep Bxoda Bo3BpaTta B3 4 1 Tabn.B.3
BblAepxka BpeMeHn Bo3Bparta B3 5 1 1*
7a. - KOHUrypauma BHELLHUX 3aLUMIT:
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
X[ X[ X[ X[X[|X|X
| ) )
YCKopeHme 0 - BHBeIeHa
0 - HerT 1 -
BBelIeHa
1 - ecTn
2 — curHaIusaumsa
3 — OTKJIOUEeHUE
Ocumnnorpad
0 - BEIBEIEHO
1 - nyck no MO
2 - IOVCK IO 3ammre
ABP
0 -BEIBEIEHO
1 -BBEmeHO
YPOB ATIB
0 - BHIBEIEHO 0 -BEIBEIOEHO
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8. KoHurypaumsa TokoBbIX 3awumT (1>, 1>>, [>>>) 1>>>> 10>, 10>>, In>, In>>, 12>, 12>> | >)

HanmeHoBaHune Anpec 1-ro Konwuectso Mpum.
cnosa CNnoB

KoHUrypaums 0 1 8a; 86
Homep BXxoAa BroKMPOBKU 1 1 Tabn.B.1
ycTaBka cpabaTtbiBaHNS 2 1 2.1% 2.2*
BblepXKka BpeMeHn cpabaTtbiBaHus 3 1 1*
He ucnonb3yeTcsa 4 1 -
BblAEpPXXKa BpeMEeHU yCKOpeHns S 1 1*

8a. — koHUrypauusa HeHanpasneHHOW 3aluTbl OT NOBbIWEHUS TOKa (1>, [>>, [>>>) [>>>3>):

15 14 13 12 1110 9 8 7

6 5 4 3 2 1 0

X X | X |X
—
0 - BHIBeIeHa
1 - BBemeHa
2 — CcUTHaJIM3aludgd
XapakTepnucTmKa 3 — oTKINUEHUE
0 - HezaBuCHUMAadA
1 - saBucuUMada
Ocummnuorpad
0 - BEBeEIEHO
1 - nyck no MO
2 - mvCck no 3ammre
YckopeHue ABP
0 - Her 0 -BHIBEOEHO
1l - ecTnb 1 -BBemeHO
AIIB
0 -BEIBEIEHO
1 -BBEemeHO
0 - omua odama YPOB
1 - Bce basm 0 - BHIBEIEHO
1 -BBEmeHO
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86. — KOHUrypaumnsa HeHanpaBeHHON 3alnTbl OT NOBLILLEHNS] TOKa HYyNEBON
nocnegosaTtenbHocTn (10>, 10>>, In>, In>>),HeHanpaBreHHOW 3alnTbl OT NOBbILLEHUS

Toka obpatHon nocnegoaTenbHocTh (12>, 12>>) 1 HeHanpaBneHHOW 3alUnTbl OT MOBbILEHUS

TOKa BbICLLUEN rapMOHWKWN HyneBow nocnegosatensHocTu (Ir>):
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

X

X

X

X

X | XX

YcropeHue
0 - HerT
1l - ecTn

—

— BEIBEIEHAa

— BBeJIe€eHa
CUT'HaJiM3alumd
— OTKJIIIOYEHUE

w N~ O
|

0
1
2

Ocumnuorpad

- BHEIBEIEHO
- nyck no JoO
- IIVCK IO 3ammrTe

ABP
0 —-BEHIBEIOEHO
1 -BBEemeHO

YPOB
0 - BEIBEIEHO
1 -BBEIeHO

AIIB
0 -BHIBEOEHO
1 -BBeIeHO

9. KoHdpurypaums 3awmt ot obpbiBa nposoaa (12/11)

HaumeHoBaHue Anpec 1-ro | Kon-8o Mpum.
cnosa CNnoBs
[KoHdourypauus 0 1 9a
[Homep Bxopa 6rnokuposky 1 1 Tabn.B.1
YcTaBka cpabartbiBaHus 2 1 2.3*
Bbloepkka BpemeHu cpabaTbiBaHNA 3 1 1*

9a. — KoHdurypaums 3awmtbl oT obpbiBa nposoaa (12/11):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1

X | X

X

X

X

X |X X

MP550 pegakuna 1.00
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|

BEIBEIOECHA
BBeIEHAa
CUT'HaJIM3aum4da
OTKJIIIOUEHNME

Ocumsniorpad

1
2

0 - BHIBEIEHO

- nyck no MO
- IIVCK IIO 3ammTe

ABP
0 —-BHIBEIOEHO
1 -BBEIeHO

YPOB
0 - BHIBEOEHO
1 -BBEemeHO

AlTIB
0 —-BEIBEIOEHO
1 -BBEmeHO
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10. KoHdpurypaums nornyeckmnx BbIXogHbIX CUrHanoB

KoHurypaumss BbIXOQHOrO NOrMYecKoro curHana 3aHumaetr 8 cnos. BbIxogHow
normyeckmin curHan gopmupyeTtcs kak cymma no «UJM» n3 ncnonbayemblix BXOAHbLIX CUTHANoOB
(ansa kaxgoro 6uta O-HeT curHana, 1-ecTb). 3HayeHMe NOMMYECKOro CUrHamna paBHO CyMMe

KOAOB UCMOJIb3yEeMbIX CUTHaIoOB.

6N9 Kog 1 cnoso 2 3crnoBo | 4crnoBo | 5cnoBo | 6 cnoso |7 cnoBo |8 cnoso
uTa CNOBO
0 1 OTKJI. BBIKJL. a1 JI1 110 12> Pe3epn Pesepn CCJI1 |CCI17
1 2 BKJ1. BBIKIL. N2 2 CPAB 12> [Pesepn Peseps CCJI2 |CCIT18
2 4 | Heucnpasuocts | JI3 JI3 110 12>>  |Pe3eps Peseps CCII3 |CCIT19
3 8 Peseps 4 14 CPADB 12>>|Pe3epB Peseps CCJlI4 |CCI120
4 16 Peseps 5 JI5 110 10> Pesepn Pezepr CCJ5 |CCII21
5 32 | Curnammsamus | J16 J16 CPAB 10> [|Pe3eps Pesepn CCJI6 |CCHI22
6 64 OTKITIOUCHUE 7 J17 110 10>>  |Pe3eps Pesepn CCJI7 |CCl123
7 128 3eMiIs 18 7I8 CPADB 10>>|Pe3eps Peseps CCII8 |CCII24
8 | 256 ABP Bkn.  [Peseps| MO I> MO In> [Peseps CPAB B3-1| CCJI9 | Peseps
9 | 512 ABP otkn.  |Peseps| CPAB I> | CPAB In>[Peseps CPAB B3-2| CCJI 10 | Peseps
10 | 1024 | ABP6nok |Peseps| MO I>> | MO In>> [Pe3eps CPAB B3-3| CCJI 11 | Peseps
11 | 2048 Peseps Peseps| CPAB I>> |CPAB In>>[Pe3eps CPAB B3-4| CCJI 12 | Peseps
12 | 4096 | PaGora JI3III [Peszeps| MO I>>> HO I> |Peseps CPAB B3-5| CCJI 13 | Peseps
13 | 8192 | PaGora YPOB [Peseps| CPAB I>>> | CPAB I> [Pe3eps CPAB B3-6| CCJI 14 | Peseps
14 |16384| Bkn. mo ATIB [Peseps| MO I>>>> | 1O I1/12 |Peseps CPAB B3-7| CCJI 15 | Peseps
15 |32768| Vckopenne |Peseps|CPAB I>>>>|CPAB I1/12|Pe3eps CPAB B3-8| CCJI 16 | Peseps
11. KoHurypauma nHgmkatopos
HanmeHoBaHue Anpec 1-ro Kor-80 Mpum.
cnosa CNnoB
Tun curHana 0 1 lla
Cwurhan cbpoca 116
nHaukartopa 1 1
11a.- TMN curHana nHaMKaTopos
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
X|X|X|X]|X]|X
— ——

0 —moBTOpHTEND
1 - 6muHKEp

KOa CUraajia

Koa curHana cooTBeTCcTBYET 3HaYeHnsM Tabnuubl B.4 npvBeaeHHbIM B NpuroxeHnn B.
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116.- curHan cbpoca nHagmkaTopa

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
XX X[ X[ X[ X|X|X|X|X[|X|X]|X
|
1- curnan «cOpoc MHAMKAITAN
1- npocMmoTp «wKypHaa aBapuii»
1- mpocMOTp «KypHajia CUCTEMBI
12. Homep ycTponcrtsa:
[nanasoH 3HadeHunn: 1+247.
13. CkopocTb nopTa (6ut/c):
0-1200 2 —4800 4 —19200 6 — 57600
1 - 2400 3 —-9600 5 —-38400 7 —115200
14. KoHurypaums ocumnnorpada:
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
X | X | X |X
T
IIMTeJIbHOCTb Pasmep
npensamicu B OCLMJIIJIO TP aMMEL
omanasoHe or 0 mo 100 COTJIACHO TabJI.
dukcal. 1o
0 — IlepreO¥ aBapum
1 - IocryenHey aBapuu
MopsakoBbIn
JnutenbHOCTb 3anucu
HOMeEp KonuyectBo ocuunnorpamm
ocuunnorpaMmmsl, Mc
ocumniorpaMmmbl
0 OpgHa HenepesanucbiBaemMasa ocuunnorpamma 10649
1 OpHa nepesanucbiBaemas ocuunnorpamma 5324
2 [1Be nepesanuncbiBaeMble OCLMNNOrpaMmmbl 3549*
3 Tpu nepesanncbiBaemble oCuMNIorpamMvbl 2662*
4 UeTblpe nepesannucbiBaeMble oCcUMANorpamMmebl 2129*
5 [NaTb nepesanncbiBaeMbIxX ocuunnorpamMmm 1774*
6 LecTb nepesanucbiBaeMbIX OCUUIIIIOrpamMm 1521*
7 CeMb nepesanncbiBaeMbiX OCLUIINOrpPamMmm 1331*

* [1ns Kaxxgon ocumniorpamMmbl

Pacyem epemMeHHOU ebIOepP)XKU U yCMasoK Mo MOKY:

1* - BblOEepXKKa BpeMeHH

BHYTpM MMKpONpPOLIECCOPHBIX pene Bblaepkka BpeMeHn npeacraBngaeT cobom umcro X:
X=T /10, roe T - BblAEp>KKa BPEMEHWN, MC.

Ecnun T>300000 mc, To X= (T/100) + 32768.

Ob6paTtHoe npeobpasoBaHue:
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Ecnn X =0 + 32767, TO:
T=X-10 mc,
ecnu X = 32768 + 65535, 10
T=(X-32768 )-100 mc
Mpumep:
Bbigepkka Bpemenun T=4500 mc 6yaeTt npeacrasneHa vncrnom 450,
Boiaepxka Bpemenn T=450000 mc 6ygeT npeacrasneHa Ymcrnom 37268.

T.e.:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

———
3HA4YCHUE BPEMECHU

0 - x10mMmc
1 - x100mc

2* - BHYTpu MUKPOMpPOLIECCOPHBLIX perne ycTaBka npeacrasnseT cobomn 2-x bantHoe uenoe
4yucno X.

2.1* YcTtaBku no Tokam In, Ir:

65536 -Y
X = — roe Y — 3HavyeHue yCcTaBkM, |y.
O6paTtHoe npeobpasoBaHue:
X5
Yy=2">
65536

2.2* YcTaBKM NO OCTalbHbIM TOKaM:

65536-Y
X = a0 roe Y — 3HadeHue yctaBku, ly.

Ob6paTtHoe npeobpasoBaHue:
X -40

Y =
65536

2.3* YcTaBKkuy No oTHoLweHuo 12/11;

X = % roe Y — 3HaveHue yctaBku, %.
O6paTHoe npeobpa3oBaHue:
_ X -100
65536
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8.15 ®dopmaTt ocuunnorpamMmmbl

8.15.1 ®opmart ocuunnorpammbl MP550

KonunyectBo ocumnnorpamm B MP550 (B 3aBMCUMMOCTW OT KOH(pUrypaumm, ykasaHoun B
YCTPOWNCTBE), a TaKkke ANUTENbHOCTb UX 3annucu npueedeHsl B Tabnuue 8.15.1:

Tabnuuya 8.15.1

MopsagkoBbIn
AnutenbHOCTbL 3anucu
HoMep KonunyectBo ocumnnorpamm
ocuunnorpaMmmbl, MC
ocumniorpaMmmbl

0 OpHa HenepesanucbiBaemas ocumunnorpamma 10649

1 OpHa nepesanucbiBaemas ocuunniorpamma 5324

2 [1Be nepesanuncbiBaeMble OCLMNNOrpaMmmbl 3549*

3 Tpu nepesanncbiBaeMble OCLMNIIOrpaMmmbl 2662*

4 YeTblpe nepesanucbiBaeMble OCUMnorpaMmmbl 2129*

5 MaTtb nepesanncbiBaeMbIX ocUUnnorpamMm 1774*

6 LWecTb nepesanucbiBaeMbIX ocUUIIorpaMm 1521*

7 CeMb nepesanncbiBaeMbIX OCLUMMANOrpaMmm 1331*

* [1na kaxxgown ocumnnorpaMmmbl

[ns 4yTeHus ocumnnorpaMm HeobGX0AMMO:

A) MpounTtaTtb KOHGUrypauuto ocumnnorpada no agpecy 1274h pasmepom 1 cnoso
(dyHKUMM 3 1 4):

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
XX [X X
— —~— —
JlnurensHoCTh pe3anuc  Dukcanus Kon pexnma paboTsI
OCIMIIIIOrpaMMBl, %0 OCIHJIIOT PAMMBI. ocriuiorpada
(ot 0 10 100 %) 0 — mo nmepBoit
aBapyH;

1 — mo mocnen-
Heul aBapun

B) MNpounTaTh XypHan ocumnnorpada:

1) YCTaHOBUTb MHOEKC CTpaHULbI XXypHana ocuunnorpada B 0;

2) 3anncaTtb no agpecy 800h 1 cnoBO CO 3HAaYEHUEM NHOEKCa CTpPaHULbl XXypHana
ocumnnorpada (pyHKumns 6);

3) MpouunTtate no agpecy 800h ogHy cTpaHuLUy XypHana ocuunsiorpadga pasmepom
20 (14h) cnos (pyHkumn 3 n 4);

4) YBenuuuTb MHOEKC CTpaHuLbl XXypHana ocuunnorpada Ha 1;

5) BbeInonHATb NyHKTbI 2; 3; 4 noka He ByaeT npoynTtaHa CTpaHuua, NOMHOCTbIO
3anonHeHHasa 3HadveHnsmu [0], nnu noka npusHak rotoBHocTn ocumnnorpammel (READY) He
cTtaHeT paBHbIM 0. B 3TOM crniydae MOXHO cunTaTb XXypHan ocuunnorpada npoYnTaHHbIM.
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Cmpykmypa o0HOU 3anucu xypHasa ocyussiozpagha (32 6atima)

HanmeHoBa- | Agpec | KonuyectBo 3Ha4yeHwne
HWe 1-ro cnoBsa CIoB
DATATIME 0 8 Bpemsa aBapun (cm. Tabn. 8.13.3)

READY 8 2 [Mpn3HaK roTOBHOCTM ocumnnorpaMmmbl (OMmKeH ObiTb
paBeH 0, ecnu OoH He paBeH 0, TO ocuunnorpamMmma He
rotToBa)

POINT 10 2 Appec Ha4ana 6roka TekyLlen ocuunnorpaMmmel B
MaccuBe AaHHbIX (B crioBax)

BEGIN 12 2 Afgpec aBapun B MaccuBe AaHHbIX (B CrioBax)

LEN 14 2 Paamep ocumnnorpammsl (B oTcHETaX)*

AFTER 16 2 Paamep nocne aBapum (B oTCHETaX)

ALM 18 1 Homep (nocnepnHewn) cpaboTtasLien 3aLmTbl (CM. Tabn.
8.13.5)
REZ 19 1 Paamep ogHoro otc4yéra (B cnosax)

* 1 oTcYéT paBeH 5 cnosam (10 6anT)

Tabnuua 8.15.2 — CTpyKTypa AaHHbIX O4HOro oTcyeTa ocuunnorpacda

CwmeweHue MapameTtp
0 la
1 Ib
2 Ic
3 In
4 D*

roe D* umeeT cneayowmin BUA:

15 14 13 12 11

10

9

8 7 6 5 4 3 2 1 0

| D16 | D15 | D14 | D13 | D12 [ D11 [ D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 |

dopmyna npuseneHus ang la, b, Ic:

Ia,b,c :40\/5 KTT[

dopmyna npueeaeHus ans In:

In :5'\/§'KTTHT(

roe

X —32768
32768

X —32768 ) .
32768 ’

)

K,;; — nepBuYHbIN TOK TT (CM. KOHUrypaumio yCTpOMUCTBA — YCTaBKu);
Ky — NepBUYHBIN Tok TTHI (CM. KoHdUrypauuio yCTponcTea — yCTaBKm).
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B) NpountaTth ocumnnorpammy:

1) PaccuuTtaTb MHOEKC CTpaHuLbl, C KOTOPOW HaYMHaeTCs ocuunnorpamMmmMa
[STRINDEX]:

STRINDEX = POINT / OSCLEN

2) 3anncaTtb no agpecy 900h ogHO CNoBO CO 3HaYEeHMEM UHAEKCA CTPaHULbI
Ha4ana ocuunnorpamMmmsl (yHKUNA 6);
3) MpouunTtate no agpecy 900h ocuunnorpammy pasmepom, ykasaHHbIM B
KOHpurypaumm ocumnnorpacda B none «Koa pexmma pabotsl ocuunnorpada» (pyHkuum 3 n 4):
- onpefennuTb agpec Havyana u OKOHYaHUsA OCLMIorpaMmbl B MaccmBe
AaHHbIX ocumnnorpaMmm (CM. pucyHok 8.3).

Havano
ocumnno- Koweu

CtpaHuua | Crpanuua| CTpanuua| CTpaHuua rpammbl ocuunno-
(1024 (1024 (1024 (1024 (POINT) Pasmep ocuunnorpamMmmbl rpaMmbl

cnoea) cno.a) cnosa) cnosa) ( LEN)
. L) L) L) Ll ) Ll

0 1 2 3 k k+1 m-1 m n2 n-1 n

Peseps*
RHOMep CTpaHuLbl >«

Pa3smep xpaHunuiia gaHHbix B MaccuBe AaHHbIx ocumnnorpamm (OSCSIZE)

P MonHbI pasmep MaccmBa AaHHbIX OCLUIIIIOrpaMm

* Pe3eps 3 crnoBa

PucyHok 8.3

lNpomokon ces3u «MP-CETb» obecriequsaem cHumsbigeaHue ocuyusiriogpamm U3 maccuea
OaHHbIX 8 UYUKITUYECKOM pexXume (CM. pucyHOK 8.4), npu amom 8 3agucumMocmu om moao, 8
KakoU cekmop Kosnbuyegozo yukna (“BapuaHm I» unu «BapuaHm Il») nonana uckomas
ocyurnnoepamma adpec asapuu (BEGIN) moxem 6bimpb 6onbwe unu MeHbuwe adpeca Havana
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BEGIN

KoHel,
POINT OCLMINOrpaMmbl
— \ POINT
~ BEGIN
f BapwuaHT | KoHeL, xpaHunuwa gaH-
HbIX OCLMIOrpamMm
...... Pe3e B
sl |Havano xpanunuwa
| BapI/IaHT 11 ; aHHbIX OCLUNIIOrpamMm
| BapuaHT lI :
| |\ KoHe
3 | \ocumnnorpaMmmel
. Koreu POINT |
ocLMNIorpamMmbl :
BEGIN i
I Peseps
01 2 3 k k+1 m-1 m n-2 n-1 n
PucyHok 8.4

- BblAENUTb UCKOMYHO OCLMNOrpaMmy 13 XpaHunuiia gaHHbIX OCLMnnorpamMmm
(pucyHok 8.5) n npoyecTb €€ coaepXUMoe (Mpu YTEHUU OCLMMNNOrpaMmbl BbINOSTHAETCH eé

lNpumeyaHue — Ecnu npu ymeHuu ocyusnnoegpammsl 611 docmuaHym KoHey,
pasmMmepa xpaHunuuwa u ocyusnnoespamma ewé He dodumana («BapuaHm lll» Ha pucyHke
8.4), mo do4yumsieamp eé criedyem ¢ Hyrieeol cmpaHuUpbl.

ec aBapuu (BEGIN
Pa3mep ocunnnorpammsl
Agnpec Havana 6noka < (LEN) N Kowel

ocuunnorpammsl (POINT) o ocuuniiorpammel
a3me

\ nge,qaapnvlcm > Pa3wmep nocne asapun (AFTER) - /

Cmp. kK J Cmp. k+1 < Cp.m-1 [ . Cmp.m

PucyHok 8.5
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4) nsa YTeHnsa apyron ocumniorpaMmmMbl BHOBb BbIMOMHUTL NYHKTHI 1; 2; 3.

Pasmep ogHoun cTpaHuubl ocuunnorpammel —1024 cnos [OSCLEN].

MonHbIM pasmep MaccuBa AaHHbIX ocuunnorpamm: 53248 cnos (52 ctpaHuubl);
Paamep xpaHunuiia gaHHbIX B MaccuBe gaHHbIX ocumnnorpamm — 53244 cnosa [OSCSIZE].

Pacuyét 6ainTta, C KOTOPOro Ha4YMHaeTCcsl ocumnorpaMmma, B CTpaHuue:
STARTBYTE = POINT / OSCLEN

TNEPEBOPOT OCLNITIIOr PAMMBbI:
b=LEN - AFTER

Ecrnin BEGIN meHblue POINT, T0:
¢ = BEGIN + OSCSIZE - POINT

Ecnn BEGIN 6onble POINT, TO:
c = BEGIN — POINT

START =c-b
Ecnn START meHbLue 0O, TO:
START = START + LEN*REZ

Ocuunnorpamma 1o NnepesopoTa Ocuunnorpamma nocre nepesopoTa
\
| START (POINT) SIARL(EOiNIl/
PucyHok 8.6

8.15.2 Cbpoc ocumnnorpaca
C6poc ocumnnorpada ocyuwectensaetcs 3anucebio 0000 no agpecy 3800h (cbyHKUMA 6).
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9 NOAroToBKA 1 BBOA B 3KCIJTYATALIUIO

MoHTax, Hanagka MW 9KcnnyaTauus yCTpPOWCTBa [AOMXKHbl OTBevaTb TpeboBaHMAM
roCT 12.2.007.0-75, “Mpasun TEXHUKN BGesonacHocTu npu aKcnnyartauum
anektpoobopynosanus” (MT3I) n “MNpaBun yctponcTea anekTpoyctaHoBok “ (MY J);

YCTPOMNCTBO 3aKpennaeTcsa Ha BepTUKanbHOW NaHenu, asepn penenHoro otceka KPY unn
Ha MOBOPOTHOW pame C NOMOLLbIO YeTbIpeX BUHTOB.

lMpucoeanHeHne Lenen ocyLecTBNSAeTCA C MOMOLLBI KNEMMHbIX KOMOLOK BUHTOBOMO U
MPY>XWUHHOTO (ONA TOKOBbIX BXOAOB) TMnNa — AMaMeTpoMm 4 MM AN NpOBOAOB CEeYeHueM [0
2,5 MM?. [lonyckaeTcs WCMOMb30OBaHWe KaK OAHO-, TaK W MHOTOXWIbHBIX MPOBOJHUKOB.
Heobxo4MMO Npov3BOANTb 3a4UCTKY M30NAUMM NpoBoAHUKa Ha AnvHy (6..10) mm. MpoBoaHuKK
NOACOEaNHSATCA C NOMOLLIbIO OTBEPTKM (CM. PUCYHKM 9.1 1 9.2).

PucyHok 9.1 PucyHok 9.2

OneKTpruYeckoe CoNpoTUBIIEHME MEXAY NPUCNOCOBNeHneM ANs 3a3eMMeHns U KaxKaomn
AOCTYMNHOWN NMPUKOCHOBEHMNIO METanNM4YeCckon HETOKOBEAYLLEN YAaCTblO YCTPONCTBA AOMKHO ObIThb
He 6onee 0,1 Owm. [MpucnocobneHve AnNa 3as3emMneHust yCTpoOMCTBa He [JOMMKHO WMETb
NaKOKPaCOYHOro NOKPbITUSA.

Mpn BHeWHeM OCMOTpe YyCTponcTBa Heobxoammo ybeamTbCa B LENOCTHOCTU NSIOMO U
Kopryca, OTCYTCTBUN BUOMMBbIX NOBPEXAEHUN U Ae(EKTOB, HANUYNN MAPKUPOBKM.

Mpn nogaye nutaHma Ha  MP550 ybeamTtbcs B Hanmuumm  NOLCBETKU
Xngkokpuctannuyeckoro wuHgukatopa (KKW) mn nossneHunm nepsBoro kagpa MeHw. [lpu
OTCYTCTBMM HaXaTu Ha KnasumaTypy B TedeHue 3 MuH, noacsetka XKW racHeT. NMpn nepsom
Ha)kaTMM Ha nobylo KHOMKY ynpaBneHus BkniodaeTcs noacsetka XKW, npu nocneayrowmx,
OOIKHaA NnponcxoguTb cMeHa kagpoB Ha YKKW B cOOTBETCTBMM C KAPTOW MEHHO.

Bo Bpemsa pabotsl MP550 npoBoguT camogmarHOCTUKY, eCnu npy 3TOM OOHapyXeHbl
HencrnpaBHOCTU MOAYyMen, TO NporpaMmmMa nepenaeT B COOTBETCTBYIOLLEE OKHO ANArHOCTUKM (CM.
Tabnuuy 9.1).

B cnyyae BbinonHeHuss cuctembl P3A Ha MOCTOSSHHOM oOnepaTtMBHOM TOKe [Ans
npaBunbHON paboTbl ycTponcTBa KoHTponsa wusonsumm (YKW) Heobxogmmo wmcnonb3oBaTb
pes3ncTopbl, MNOAKMYaeMble napannenbHO AUCKPeTHbIM BXxodam. PekomeHgyetca npwu
HacTpounke YKWU Ha:

- 20 kOm ncnonb3oBaTb pe3nctopbl 15 KOwMm;
- 40 kOm ncnonb3oBaTtb pe3unctopbl 30 KOMm.
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Tabnuuya 9.1

Mpn3Hakn HemcnpaBHOCTH CoobuleHne B
HanmeHoBaHue
MOIYNS (no curHanusauum XypHane MpumeyaHne
YCTPOWCTBA) CUCTEMBI
Coo0LeHuns Ha aKkpaHe: Mpn YTEHUM JaHHbIX
Curnanos HewncnpaBHoCTb
«HewucnpaBHoCTb MoAynsi OGHapy>XeHo
aHanoroBbIx MCA
MCA» HECOOTBETCTBME.
. [Npwn 4TeHMM perncTpos
Coo06LeHus Ha aKkpaHe:
[ANCKpeTHbIX HeuncnpaBHoCTb COCTOSIHUA MOoAy”ns
«HewucnpaBHoOCTb
BXOJ0B MC» MCO oBHapy>xeHo
HecooTBeTCTBME

10 TEXHUWHECKOE OBCINYXUBAHUE

TexHnyeckoe obenyxmnsaHne MP550 gomkHO NpoBOAUTLCS B COOTBETCTBUM C
TpeboBaHuaMM aencteyowmnx otpacneBbix THIA, pernaMmeHTUpyroLWwmMX npasuna TeXHUYECKOoro
obcnyXuBaHus yCTPOMCTB PENEnHOM 3aLUnThl.
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11 PEKOMEHOALIMU MO PACYETY YCTABOK U MO OPFAHU3ALUN
ABTOMATUKWU PEJIE MUKPOTNPOLIECCOPHbIX MP550

11.1 PekomMeHpaumm no pacyety yCTaBOK MaKCUManibHOM TOKOBOM 3allUTbl
NNHWN

11.1.1 Pac4yéT TokoB cpabaTbiBaHUsS HeHanpaBlieHHOM MaKCMMarbHOW TOKOBOM 3alUUTbI
(MT3)

PacyeT ycTaBOK CTyneH4aTbliX TOKOBbIX 3alUT pPEeKOMEeHAyeTCsa HadMHaTb C Hambornee
YyBCTBUTENBLHOM CTyneHn, T.e. MT3.

Tok cpabatbiBaHus MT3 BbiOGmpaeTcsa No TPEM YCNOBUAM:

- HecpabaTtbiBaHMs 3awmTbl 2P3 npu cBepxTokax nocrneaBapuiHbIX Neperpysok, T.e. nocne
OTKITHOMEHUS KOPOTKOro 3aMblkaHus Ha npeablaywem anemMeHTe (pucyHok 11.1);

2p3 g2 (1P3 m
®|D - 7

e
NoOCAEAYW UHHA *1 npeab AYIWHA

PucyHok 11.1 — PacyéTtHasa cxema ans Bblbopa ycTaBok penenHomn 3awmtbl (P3)

- COrnacoBaHusi YyBCTBUTENbHOCTU 3aLUMT Nocneayowero n npeabiaywiero anemenTos (J12
n J11 Ha pucyHke 11.1);

- obecneyeHnss OOCTaTOYMHOM YyBCTBUTENbHOCTM nNpu K3 B KOHUE 3awuwaemoro
anemMeHTa (OCHOBHAs 30HA) M B KOHLE KaXXOOro w3 npeablaylimx 3reMeHTOB (30Hbl JanbHero
pe3epBMpOBaHUS).

Mo nepBomMy mn3 3TMX ycnoBunh TOK cpabartbiBaHnsa MT3 Ha J12 BbiGupaetcsa no
BblPaXEHWIO:

K, -K
IC.3 = Hk—cgn Ipaﬁ..mmc ’ (1)
B

raoe ky - koathduuMeHT HageXXHOCTN HecpabaTbiBaHNA 3aWwmTbl (pekomMeHOyemcsi
npuHumams ky =1,1);
Ks - KOadhuUMEHT Bo3BpaTa MakcumarbHbix pene Toka (kg=0,95);
Kcan - k03hmumMeHT camo3anycka Harpysku, oTpaxawwun yBenuvyeHne pabodero
TOKA lpasmarc 3@ CHET OOHOBPEMEHHOrO Mnycka BCEX Tex 9NnekTpoaBuratenen, KoTopble
3aTOPMO3USIUCL  MPU  CHWKEHUU HamnpsbkeHUst BO BPeMsA KOPOTKOro 3amblkaHus. [pwu
OTCYTCTBUM B COCTaBe Harpysku anekTpoasuratenen HanpsokeHnem 6 kB u 10 kB u npu
BpemeHn cpabatbiBaHna MT3 6onee 0,3 ¢ MOXHO NpUHMMaTbL 3Ha4veHns Kean 21,1+1,3.
MakcumarnbHble 3HadeHus KoadpdpuuMeHTa camosanycka npu  3HaYuTeNbHOW Jone
anekTpoaBUraTenlbHOM Harpysku OnpedensiTcs pacdeToM ANs KOHKPETHbIX YCMOBUW, HO
obasatenbHO npu Hanbonee TAXKENOM YCNOBUM MycKka MOJSIHOCTbK 3aTOPMOXEHHbIX
anekTpoaBuraTenemn.
Mo ycnosuto cornacoBaHWsa YyBCTBUTENBHOCTU 3alUT nocnegyrowiero (3awuwaemMmoro) u
npeablaywmx 3feMeHTOB TOK cpabaTbiBaHUA nocneayrowen 3awmTbl lgsnocn. BblOMpaeTcs no
BbIPaXXEHWIO:

k n N-n
H.C.
Ic.a.noam = k Z Ic.3.npe().,wxc(n) + Z Ipaﬁ.,wal(c(an) ! (2)
P 1 1

rae kyc — KoadhnUMEHT HaaEXHOCTM COrnacoBaHUs, 3Ha4eHNs1 KOTOPOro 3aBUCAT OT TUNa
TOKOBbIX pene W rpuHumaromcsi 8 rnpedenax om 1,1 npu coenacosaHuu 3awum ¢
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MUKpOrpoyeccopHbiMu perne, perne muna PT-40, PCT u m.n. 0o 1,3+1,4 npu coenacosaHuu
3awum c pene npsimo20 Oetcmeusi muna PTB;

kp — kO3(bPUUMEHT TOKOpacnpeaeneHnsi, KOTOPbIA yYUTLIBAETCS TOMbKO NPWU HanMyumm
HECKONIbKNX NCTOYHUKOB NUTaHNA, @ NPU OAHOM UCTOYHUKE NMUTAHUSA paBeH 1;

| speosarcny — HAMBOMbLIAA M3 FEOMETPUYECKMX CYMM TOKOB  cpabaTbiBaHus

MaKcuMMarbHbIX TOKOBbIX 3aLLMT napannenbHo paboTalwmux npeablayLwmnx afnemMeHToB n (CMm.
PUCYHOK 2); Mpwu pasHuue mexagy yrnamum has3oBOro capura HanpshkeHus M Toka Ans Beex
npegbliaywmx anemeHToB n He 6onee 50 rpagycoB [OMyCTMMO apudMETUYECKOE CIOXEHMe
BMECTO reOMEeTPUYECKOro;

N-n
D1 esmac(nny — FEOMETPUYECKAs CyMMa MaKCUMarbHbIX 3Ha4eHMI pabounx TOKOB BCeX
1

npeablgywnx anemeHToB (N), 3a UCKMOYEHMEM Tex, C 3aliMTamMn KOTOPbIX NPOU3BOAUTCS
cornacoBaHue (n); Npu NPUMEPHO OAHOPOAHOM Harpy3ke A0NyCTUMO apudMETUYECKOE CrOXKEHNE
BMECTO reOMeTPUYECKOro, YTO CO34aeT HEKOTOPbIN pacyeTHbI 3arnac.

n=1

v v

n=2 n=3

PucyHok 11.2 — Cxema aneKkTpnyeckomn cetu ¢ napannesnibHo paboTarLlwmmmn npeabiaywmmm
anemeHTamm 3, 4 n 5-7, nosicHsitowasn ycnosume (2) cornacoBaHns YyBCTBUTENBHOCTM
MaKcMMasbHbIX TOKOBbIX 3alLMT NOCNeayLWnxX N NnpeaplayLmx a5IEMEHTOB.

Hanpumep, anga kaxaon 13 npeabiaywmx MMHun 2-7 (pucyHok 11.2) 3HauyeHnsa paboyero Toka
lpag.mac=100 A; TOK cpabaTbiBaHUS Y 3aLWLNT NUHUN 2-7 TaKke OANHAKOB:
IC.3.: 300 A.

Torga < | MaKcumManbHO Ang NUHWUKM 5-7:
Z c.3.npeo.(n)
1

n 3
Z Ic.s.npedﬂmkc(n) = Z IC.3.I’IpL’().JlWKC(3) = 3 300 = 900A’
1 1

N-n
COOTBETCTBEHHO M 1 .. .\ - PacCUNTLIBAETCS AMNS NUHUIA 2-4:
1

N-n 6-3
Z Ipaﬁ.,wazcc(N—n) = z Ipaﬁ./wal(c(6—3) = 3 : 100 = 300 A
1 1

Tok cpabaTbiBaHMs MakcMmManbHOW TOKOBOW 3awuTbl nocriegylowend nvHum 1 no
ycnosuto (2) npu kKyc = 1,1 gormkeH 6bITb

lc.3 21,1 (900 + 300) = 1320 A.
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M3 nonyyeHHbIXx MO BblpaxeHusamMm (1) u (2) 3HavyeHUn TOKOB cpabaTtbiBaHMs 3aLUMThbl
BblbpaeTca Haubonbllee, a 3aTtem onpegenseTca Tok cpabaTbiBaHusa pene lcp. (ycTaBka Mo
TOKY):

., = lcs " Kex (3)

nT
roe lcp— Tok cpabaTbiBaHUA 3awmThl, A (NEPBUYHbIN);

Kcx — kK09(hPMUMEHT CxeMbl, MOKa3bIBaKOLMNIN BO CKOMbKO pa3 TOK B pene 6onblue, YemM TOK
BO BTOpPU4YHOM OOMOTKE TpaHcdopmaTopa TOKa MpU HOPMarbHOM CUMMETPUYHOM peXunMe
paboThbl 3aMLLAEMOrO 3NIEMEHTa, NPU CXeMax BKIHYEHUA U3MEPUTESNbHbIX perne Ha ¢dasHble
TOKM (NONHasi M HenosnHasa «3Be3ga»), 3HayYeHue 3Toro koadduumeHta pasHo 1, a ans
CXeM, rae u3MepuTeribHble pene BKYeHbl Ha pPasHOCTb asHbIX TOKOB (Hanpumep
«TPeyronbHuK») paBHo 1,73;

Nt — KOAPPUUMEHT TpaHcopmMaL MM TpaHCOPMaTOpPOB ToKa.

YcTaBkM 3aWwmMT OT MOBbIWEHUSs Toka |,; BBOAATCS B YCTPOWCTBO B OTHOCUTESbHbIX
eavHULax Nno OTHOLLEHMIO K HOMUHANBHOMY NEPBUYHOMY TOKY TpaHcdopmaTopa Toka lpowm:

ICP
| = 755 @
HOM
OueHka 3PPEKTUBHOCTM  3aluMTbl  MNPOU3BOAMTCA C MNOMOLWbLI  KO3dhdumumneHTa
YYBCTBUTENbHOCTU Kuys:

K o b 5)
c.p
rae lp.mm — MMHUMarnbHOE 3Ha4YeHne ToKa B pene npu HamMmeHee 6naronpuaTHbIX
ycnosusx, A.

Mpn onpegeneHnn 3HadYeHnss 3TOro Toka HeobxoaumMo yunTbiBaTb BUAO M Mecto K3, cxemy
BKITIOYEHUS N3MEPUTESNbHbIX OPraHOB 3alMTbl, @ TakKe peanilbHO BO3MOXHbl€ MWHMMasbHbIE
peXumMbl paboTbl NUTaKOLWEN SHEProCUCTEMbI, MPU KOTOPbIX TOKM K3 uMET HauMmeHbluee
3HaYeHwus.

MuHUManbHble 3HaAYeHUA KO3IPUUMEHTaA YYBCTBUTENBbHOCTM 3aLUT LOSMKHbI ObITb He
MeHee Yyem TpebyeTcsa Y. Hanpumep, 4ng makcumMmanbHOM TOKOBOW 3aLUTbl OHU JOKHbI ObITb
He meHee 1,5 npu K3 B OCHOBHOM 30He 3awwmTbl U okono 1,2 npu K3 B 30Hax ganbHero
pe3epBMPOBaHUS, T.€. Ha NPeabIayLUMX (HWKECTOALLMX) dNeMeHTax.

11.1.2 BbiOOp BpeMeHu cpabaTbiBaHUA U BPEMATOKOBOMW xapakTtepuctukm MT3

Bblgepxka BpeMeHu 3awuTbl nocneaytowen nuHum J12 (pucyHok 11.1) BbibupaeTtca
BonbLlien, Yem y 3amT NpeablayLwmx aremMeHToB, Hanpumep, nnHum J11:

tc.a.nocn= tesnpent At (6)
roe At — cTyneHb CenekTUBHOCTU UM CTYNEHb BPEMEHN.
3HaueHnve At onpegensaeTcs no opmyne:

At = to.M."'tp.nocrl.""[p.npe;:l."'tsan ) (7)

roe tou. — NONHoe BpemMsi oTknoveHnsa K3 BbikntovaTenem ot nogaym
onepaTMBHOIO TOKa Ha 3NIEKTPOMArHUT OTKITHOYEHUS 40 OKOHYaHMS
raleHunsa ayrm ¢ y4étom pasbpoca no spemenHn +10 %;
tp.nocn. U tp.npen. — BPEMEHA pasbpoca 3awmT, nocneayoLen n npeablayLlen
(Bpems pasbpoca ans yctponcts 540-11 cepum t,=50 mc);
tsan — BPEMS 3anaca.
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HepoctaTkoMm MakcMMarbHbIX TOKOBbIX 3alLMT SBISETCA «HaKOMNSEHNe» BblAepXXeK BpeMEHH,
OCOBEHHO CyLLIECTBEHHOE AMS FONMOBHbLIX 3fIEMEHTOB B MHOIOCTYNEHYaTbIX 3NEKTPUYECKMX CETAX.
lMpumeHeHne 6ornee TOYHbIX UMAPOBLIX perne Mo3BONSEeT CHU3UTb CTYNeHU CEeNeKTUBHOCTMW.
Lns 3awum Ha yctponcteax MPS550 moxHO npuHumames cmyrneHu cenekmusHocmu At=0,15+0,2
Cc (nMpu ycnosuu, 4mMO Ha 8CeX CMEeXHbIX JIUHUSX Ucrnonb3yomcs nodobHble perne c
He3asUCUMbIMU 8PEMSIMOKO8bIMU Xapakmepucmukamu U 0OHOMUIHbIE 8bIKTtoYamernu).

lpu coanacosaHuu MUKPONpoOUeccopHoU 3awumsl ¢ 3auumamu, UCrosb3yruumu persne
PB u 9B-110 u 120 (npedenbi usmepeHud 1,3 u 3,5 c) unu ¢ 3awumamu, UMEUWUMU
r1os1yrpoB80OHUKO8bIE Op2aHbl 8bICEPXKKU 8peMeHU, rpuHumMaemcsi 3HadeHue At = (0,3+0,4) c.

lpu  coanacosaHuUU  6PEMSIMOKOBLIX  Xapakmepucmuk  ycmpoucme  MP550 ¢
Xapakmepucmukamu ripedoxpaHumeriell peKoMeHOyemcsl rnpuHUMamb CmyreHb CcerleKmueHoCmu
0,4 c. Ona 3awum c ariekmpoMexaHudeckumu pesie, UMeroUwUMU 3a8UcUMYI0 Xapakmepucmuky
gpemeHu cpabameigaHusi, At=0,5 ¢ (PT-80, PT-90) u At=0,7 c (PTB).

B page cnyyaeB cywecTBEHHOE CHUXEeHWe BpeMeHU oTKNoYeHna K3 gocturaetcsa nytem
MCNONb30BaHNS  TOKOBbIX 3aWMUT C OOpaTHO3aBUCMMbIMM  OT TOKa BPEMSTOKOBLIMMU
xapaktepuctnkamu. Npn ogHOM M TOM Xe 3HadyeHun Toka K3, npoxopsdulero 4yepes aBe
CMEXHble 3aliuTbl C pa3HbIMW TOKaMu cpabaTbiBaHUSA, 3TU 3alUMTbl UMEHOT pasfnnyHoe BpeMs
cpabaTbiBaHUA NO MpUYMHE pa3HOW KPaTHOCTM TOKa B WX W3MEepUTENbHbIX OpraHax.
Mcnonb3oBaHne o6paTHO3aBUCUMbIX BPEMSATOKOBbBIX XapaKTepUCTUK perne NO3BOMSET nyylle
cornacoeaTb BpeMmsi OEWCTBMS MNOcreaylowen pernervHon 3awuTbl ¢ npeabiaywMm 3alimMTHbIM
YCTPOMCTBOM C 3aBUCMMOWN BPEMATOKOBOW XapaKTEPUCTUKOWN.

"pachmkn 3aBMCUMON BPEMATOKOBOW XapakTepucTuka npusegeHbl Ha pucyHke 11.3.
Mpwn BbIOOPE 3aLMTbI C 3aBUCMMON OT TOKa BbIAEPXKKOW BPEMEHW, Bpems cpabaTbiBaHUS
tep, MC, onpepenaeTca OpPMyron:

. 10k ’ (8)

& I(fx
— —0,6
I,
roe k — KoadUUMEHT, XapakTepM3yOLNIN BUL 3aBUCUMON XapaKTEPUCTUKN
(npuHMMmaeT 3HayveHus ot 0 go 4000);
lsx - BXOOHOW (ha3HbI TOK YCTPOUCTBA;

lcp — BENWYMHA TOKaA YCTaBKM 3aBMCMMON OT TOKa cTyrneHn MT3.

JapuAcCHM ad BEPEMATORKOBAA XAPAKTEPDHCTHRKA
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PucyHok 11.3 — ['pacdmkn 3aBMCUMOKN XapaKTePUCTUKN
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11.1.3 YckopeHMe MmakcMMmanbHOM 3almMThbl NPU BKNOYEHUU BbIKIOYaTens

B yctponcteax MP550 npegycmatpuBaeTcs yCKOpeHWe MakCuMaribHOM 3aluuTbl npu
BKITHOYEHUN BbIKIOYaTENS.

CornacHo TY3Q 3awuty uenecoobpasHO YCKOPATb, €CnM  BblAep)XKa BpeEMEHU
MakcMManbHon 3awuTbl npesBbiwaetr 1 c¢. Kaknmx-nnbo [ONOMHUTENbHBLIX pacyeToB Ans
0060CHOBaHMSA BO3MOXHOCTM BBOAA YCKOpeHus He Tpebyetca. Boidepxka 0,5 ¢ obecrniequsaem
omcmpoUKy yckopsiemoU cmyreHU om 8cex Mnepexo0dHbIX rpoueccos. [ocmamoyHbiM
gpeMeHeM UCrofib3ogaHusi 0aHHOU yHKyuu Orisi oripedesieHUsi BKITIHYEeHUsT Ha KOopomkKoe
3aMblKaHUe MOXHO cdumame 1 cC.
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11.2 PekomMeHaaumMm no pacyeTy yCTaBOK TOKOBbIX OTCeYekK

11.2.1 PacueT ToKa cpabaTbiBaHUA CeNIeKTUBHOW TOKOBOM OTCEYKU 6€e3 BbiAepPKKU
BpeMeHU

CenekTMBHOCTb TOKOBOW OTCEYKM MIHOBEHHOro AenctBus obecrneymBaeTcsa Bbibopom eé

Toka cpabaTtbiBaHUA Ic, GonbwnM, 4eM MakcummanbHoe 3HaveHune Toka K3 lxmac MpU

NOBPEXAEHNN B KOHLE 3awmLLiaeMon NnHum anektponepenaym (Toukm K3 n K5 Ha pucyHke 11.4)
nnn Ha ctopoHe HH 3awuuiaemoro noHmwxarLero TpaHcgopmaropa:

9)

Ic.o = I(H g

KoagppuuyueHm HadéxHocmu Ky Onsi mokosbix omcedek b6e3 8bIOepXKU 6peMeHU,

YCMaHOBIEHHbIX Ha JIUHUSIX 3nekmponepedayu U rOHWXarWux mpaHcghopmamopax, npu
ucnonb3oeaHuu ycmpotcme MP550, moxem npuHumamscs 6 npedesiax om 1,1 0o 1,15.

K. Makc
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PucyHok 11.4 — Mpumep rpaduyeckoro onpeneneHns 30H
OENCTBUSA OTCEYEK Ha NUHUAX dNeKTponepeaayn.

Mpn onpegeneHnn makcMmarnbHOro 3HavyeHusi Toka K3 npu noBpexgeHum B KOHLUE NUHUK
anektTponepedadn HanpsbkeHnem 35 kKB u Hwxe paccmaTtpuBaeTca TpéxdasHoe K3 npu
paboTe nuTaloLlen 9HEeprocucTeMbl B MakCUManbHOM pexume, Npu KOTOPOM 3neKTpuyeckoe
CONPOTUBIIEHNE 3JHEProCUCTEMbl ABMSETCA MWHMManbHbIM. OnpefeneHne MakcumarsibHOro
Toka TpéxdasHoro K3 3a TpaHchopmaTtopoM C perynmpoBaHMEM HanpshiKeHUs Heobxoommo
Npou3BOANTL NPU  TaKOM MOMOXEHUU perynaropa HanpsbkeHusl, KOTopoe COOTBETCTBYET
HanMeHbLLUEeMY CONPOTUBNEHUIO TpaHcopmaTopa.
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PucyHok 11.5 — XapaktepHble Toukm K3 ans -pacquOB TOKOBbIX OTCEYEK Ha NMOHMKAOLLIMX
TpaHcopmaTopax u 6rokax nNMHUS-TpaHcopMaTop

KpomMe OTCTpONKM TOKOBOW OTCEYKM OT MakCUMarnbHOro 3HavyeHus Toka K3 no ycnosuto
(9), Heobxoammo obecneunTb €€ HecpabaTbiBaHME Npu Bpockax Toka HamarHnymeaHusa (BTH)
CUNOBLIX TpaHcdhopMaTopoB. 3TM OPOCKM TOKA BO3HMKAKT B MOMEHT BK/OYEHUSA MOA
HanpsKeHWe HeHarpyXeHHoro TpaHcdopmaTopa M MOryT B MepBble HECKOMbKO MNepuoaoB
npeBbIlaTb HOMUHANbHLIN TOK TpaHcdopmaTopa B 5-7 pa3. OgHako Bbibop Toka cpabaTbiBaHus
OTCeYKM TpaHcopmaTopa no ycrnosuio (9) kak npaesuno, obecneynBaeT N OTCTPOKMKY OT BpockoB
TOKa HaMarHM4MBaHus.

Mpyn pacyeTe TOKOBOM OTCEYKU JUMHUK JnekTpornepegayn, Mo KOTOPOW nuTaeTcsd
HECKONMbKO TpaHcopmaTopoB, HeobGxoguMMo B CoOTBeTCTBMM C ycroBneMm (9) obecneuntb
HecpabaTbiBaHne oTcedkn npu K3 3a kaxgblM M3 TpaHCopmaTopoB Ha OTBETBIEHMAX OT
NMHUKA (ECNN OHM WNMEKTCS) U AOMNOSHUTENBbHO MNPOBEPUTb HAOEXHOCTb HecpabaTbiBaHWs
OTCEYKM MpPU CYMMAPHOM 3HayYeHMM OPOCKOB TOKa HamarHuyMBaHWSA BCeX TpaHCopMaTopos,
NOAKMIOYEHHbIX KaK K 3alulaemMon 5fuvHUWM, Tak U K npeabiaywmMm JMHUSIM, €CIM  OHU
OLHOBPEMEHHO BKIOYAKTCH NoA4 HanpshKeHue. YCnoBme OTCTPOMKU OTCEYKM OT BpOCKOB ToKa
HamarHM4MBaHust TpaHCOPMaTOPOB UMEET BUA;:

IC.O 2 kH z IHo.w.mp’ (10)
roe Zlm»z.mp_ CyMMa HOMMUHallbHbIX TOKOB BCEX TpaHC(bOpMaTOpOB, KOTOpble MOrIyT

O[JHOBPEMEHHO BKIOYaTLCSA NOA HaMNpsKeHE No 3aLmLaeMon NMHWK;
Ky - KO9(PPULMEHT HAOEXHOCTN, 3HAYEHME KOTOPOro 3aBUCUT OT BPEMEHU
cpabaTbiBaHUA TOKOBOM OTCeYKU (ky=5).

B ycmpotucmeax MP550 HecpabambieaHue MeHOB8eHHoU cmyrneHu npu bTH
mpaHcgopmamopos Moxem obecrieyugambCsi:

- nubo esedeHuem Hebonbwoul 3adepxku (0,1 c), mozada ky e ebipaxeHuu (10) moxem
MPUHUMambCsi PpasHbIM 3+4,

- ubo nymém ucrnonb308aHuUsi crieyuanbHO20 repekrdyamess, ¢ MoMOWbio KOmopo2o
MOXHO obecriequms Mpu BKIOYEHUU TUHUU asmomMamuyeckoe yO8oeHUe ycmasKu OmceyKku o
moky; npu amoMm 8 ebipaxeHuu (10) crnedyem y4yumbsigamb NUWbL MOSI0BUHY CYMMbI
HOMUHaJIbHbIX MOKO08 8CEX MpaHCcghopmMamopos.

Mpn HeobXoOMMOCTM MOXHO Mcnonb3oBaTb 06a MeponpuaTus, T.e. Hebonblioe
3amefieHne n aBTomaTuyeckoe yaABOEHNE YCTaBKU MO TOKY.

Ha nuHuax 10 n 6 kB ¢ TpaHcdopmaTtopamMn Ha OTBETBMEHUSIX, KOTOpble 3alluLaroTCs
nnaBkuMu npegoxpaHutenamu (Hanpumep, tvna MKT-10), B ycnoBumn (9) 3HaYeHUE |y yaxc
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OOIMKHO COOTBETCTBOBaTb TOKY TpéxdasHoro K3 3a Hanboriee MOLHbIM 13 TpaHCHOPMaTOpPOB.
[anee cnegyet onpegenutb BpemMs MMaBfieHWss BCTaBOK  NpeaoxpaHuTenem  3Toro
TpaHcopmaTopa npu pacveTHoM Toke K3, paBHOM TOKy cpabaTbiBaHUS OTCEYKM,
BbiGpaHHOMy u3 ycnosui (9) wm (10). Ons yy4éTta ponyckaemMoro cranHgapToM pasbpoca
BPEMSATOKOBbIX XapaKTepuUCTUK nnaskux npegoxpanutenen MNKT cneagyet 3HadeHMe 3TOro Toka
yMeHbLWNTb Ha 20%: lpac ~ lco/1,2.

Ecnu Bpema nnaenenuns t,; < 0,1 ¢, TO OTCeYKa C TakMM TOKOM cpabaTbiBaHUsi MOXET ObITb
MCMNonb3oBaHa, HO NPV YCNOBMKM, YTO 3aluuiaemMas JIMHUA UMEET YCTPOMCTBO aBTOMATUYECKOro
noBTopHoro BkrntodeHnss (AlMB). Ecom t,; =2 0,1 ¢, TO cnegyetr nubo yBeNNYUTb TOK
cpabaTbiBaHMS OTCEYKM A0 TaKOro 3Ha4yeHus, Npu KoTopom obecnedymBaeTca pacnnasneHune
BCTABOK MpefoXpaHUTENen A0 MOMEHTa OTK/MOYEeHUs 3alumwaemon nuHum (T.e. He Gonee
0,1 c), nnbo yBennunTb BpeMsi cpabaTtbiBaHWsi OTCEYKN.

YcTaBkM 3aWwmuT OT MOBbLILWEHUA TOKa BBOAATCA B YCTPOMCTBO B BMAE 3HAYEHWMN,
paccuynTaHHbIX no oopmynam (3) n (4).

UyBCTBUTESNIBHOCTb TOKOBbIX oTceyek oueHuBaeTcs Koo puruneHTOM
YYBCTBUTENbHOCTU, Tpebyemble 3HayeHus KOTopbiXx YKasaHbl B [1Y3J, a Takke
NPOTSHKEHHOCTLIO 3awmuaemMmon yacTtu NNHUK anekTponepenayun. KoadhbpuumeHT

YYBCTBUTENbHOCTU ONpeaensieTcs no BoipaxeHuto (5).

[na TOKOBbLIX OTCeYeK, YCTaHaBfMBaeMblX Ha MOHMWXaKLWMX TpaHchopmaTopax U
BbINONHAKWMNX (PYHKLMM OCHOBHOW ObICTPOOEWCTBYIOLLEN TOKOBOW 3awwuTtbl (Npw
OTCYTCTBMM AnddepeHumanbHon  3alnTbl), YyBCTBUTENBHOCTb OnpeaenseTcs no TOKy
Hanbonee HebnaronpusaTHOroO BMAa MNOBPEXAEHUA — Kak npasuno, asyxdasHoro K3 Ha
BblBOog4ax BH TpaHcdopmaTopa (Touka K2 Ha pucyHke 11.5) B MMHMManNbHOM, HO pearnbHO
BO3MOXHOM pexuMe paboTbl 3HeprocucteMbl. 3HadeHue KoaduumMeHTa 4YyBCTBUTENbHOCTH
OOIMKHO BbITb okono 2,0. Takue e TpeboBaHUSA CyLLECTBYIOT A1 TOKOBbIX OTCeYek Ha Bnokax
NUHKUA-TpaHcdopmaTop.

[nsa TokoBbIX oOTCedyek 6e3 BblAEPXKW BpPEeMeHW, YCTaHaBNMBAEMbIX Ha JIMHUSX
anekTponepedaydn u BbINOMHAKWMX QYHKUMN OOMNOMNHUTENbHbLIX 3awuTt (pucyHok 11.4),
KO3 (PNUMEHT 4YYBCTBUTENBHOCTU AOSMKeH ObiTb okono 1,2 npu K3 B MecTe yCTaHOBKM
OTCeyYku B Hanbonee GnaronpmMaTHOM MO YCIOBUIO YYBCTBUTENBHOCTU PEXMME.

Ona oueHkn 3IPEPEeKTUBHOCTM TOKOBOWM OTCEYKM, YCTAHOBIIEHHOM Ha  JIMHUM
anekTponepenayu, nonesHo onpenenuTb 30HYy OEeWCTBUS OTCEYKM B MNPOLEHTax OT BCeu
ONMHBL NMHUK. TIPOTSXKEHHOCTL 30HbI AENCTBUS OTCEYKM 3aBUCUT OT XapakTepa W3MeHEeHUs
pacyeTHbIX 3Ha4YeHUn Toka npu nepemelweHnn Toukm K3 BOonb 3awmwaemon nuHuum. [lo
HEeCKONbKUM 3HayeHnsiM Toka K3 ctpouTcs kpuBas cnaga toka (pucyHok 11.4). MoryT 6bITb
NOCTPOEHbl ABE KpuBble: AN TpéxdasHbix K3 B MakcumanbHOM pexume paboThl
3Heprocuctembl U ana AByxdasHbiXx K3 B MUHUManbHOM pexume. CriegyeT yunTbiBaTb, YTO
NOrpewwHoCcTb TpaHcpopmaTopa Toka He pJorkHa npesbiwate 10%, € yBenuyeHuem
NOrpeLwwHoOCTN TpaHChopMaTOpPOB TOKA 30HA AENCTBUS OTCEYKN YMEHbLIAETCS.

11.2.2 OTceuyKka c BblAepP>XKOW BpEMEHU Ha NIMHUAX 3feKTponepeaaym

Hebonbwasa Bbligepkka BpemMeHW MO3BONSAET 3agepkaTtb cpabaTbiBaHWE OTCEeYKU
nocneaywowen nuHum (J11 Ha pucyHke 11.4) npu K3 Ha npegbigywien nuHum J12 ana Toro,
4yTOObI ycnena cpaboTaTb MrHOBEHHasi OTceyka NoBpexaEHHoM nuHum J12. [nsa oTceykm c
HebOnNbLUON BbIAEPXKKON BPEMEHM MOXHO BbibpaTb 3HAYUTENbHO MeEHblUee 3HayYeHue TOoKa
cpabaTtbiBaHUS MO CPaBHEHUIO C TOKOM cpabaTbiBaHWs MMHOBEHHOW OTCEYKM MO HECKONbKUM
NpUYnHaM.

Bblaepikka BpeMeHN 0TCEYKM paccuMTbiBaeTCs crneaylowmnm obpasom:

tC3(TOB) :tc3(ro) +At, (103)
rae te;qo) - BpeMs cpabaTtbiBaHus 0Tceykn 6e3 BblAepXKU BPEMEHN;
At - cTyneHb CenekTUBHOCTM.
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Tok cpabatbiBaHWs No BbipaxeHuto (9) BblIbnpaeTcs M3 yCrioBUsS OTCTPOMKK OT TOKOB npu K3
B Gonee yganéHHbix Touvkax, Hanpumep npu K3 B KOHUE 30HbI OENCTBUS MIHOBEHHOW OTCEYKM
npegbigywen nuHmm J12 (pucyHok 11.4), npu K3 3a TpaHcdopmaTopoM NpUEMHOM NOACTAHUMU
Unn  TpaHCcOPMATOPOM Ha OTBETBMEHUM 3aLUULLAEMOW JIMHUKW, UMes B Buay, uTO
TpaHcdopmaTopbl 06opyaAoBaHbl ObiCTpoAenCcTBYOWMMKN 3awmTamu. MoXHO BbIGMpaTb TOK
cpabaTbIBaHNSA OTCEYKM C BbIAEPXKKOM BPEMEHWN HA NOCMeAyoLEn NMHUM NO BbipaXkeHuto (2), T.e.
MO YCMOBWIO COrNacoBaHUS YyBCTBUTENIbHOCTM C MFHOBEHHOW OTCEYKOW Ha npeablayLien
nHUK. MNpumep KapTbl CENEKTUBHOCTU NpUBEAEH Ha pucyHke 11.6.
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PucyHok 11.6 — PacyeTHasi cxema 1 kapTa CenekTMBHOCTM CTYMeHYaTbIX TOKOBbIX 3aLmT
NMHWK

Kak BuaHO 13 pucyHka 11.6, UMEHHO cpefHAst CTyrneHb TPEXCTYNeHYaToOn TOKOBOW 3alumTbl
(I>>) MOXeT 3HaUUTENBHO YCKOPUTb OTKNoYeHne K3 Ha nuHum.

B pOononHeHne K 3TOMYy HYXHO OTMeTUTb, YTO [ONA OTCEYEeK C 3aMedNneHMEeM He
Tpebyetca BbinonHeHus ycnosuss (10) oOTCTponkMm oOTCeYkn OT OpOCKOB ToKa
HamMarHu4vMBaHua TpaHCOPMAaTOPOB, MOCKOSbLKY 3TWU TOKM ObICTPO 3aTtyxalwT. Ha nuHmsx c
TpaHcopMaTtopamMn Ha OTBETBIIEHUSX MPU  BbINOMHEHUN 3alMTbl TpaHCcOpPMaToOpoB C
NMOMOLLBIO NNaBknx npepoxpanutenen (Hanpumep, Tmna MKT-10 wnu MCH-35) n npu K3 B
TpaHcopMaTope CEeneKkTUBHOCTb MeXay MMaBkUMU NpeaoxXpaHuTeNsaMn M TOKOBOW OTCEYKOWN
nuTalroLLen NMMHUN MOXHO obecneunTb Brarogaps 3aMmeaneHnio 4ENCTBUS OTCEYKN.
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11.3 NMpumepbl pacyeTa paboumx yctaBoK CTyneH4YaTbIiX TOKOBbIX 3aluT
NHUK oT MexaydasHbIx K3

Cny4au 1. Ha npegpigyuien (Hwkectoswen) nuHum J11 yctaHoBreHa 3awmta ¢ UHAYKUMOHHBLIM
pene PT-80 ¢ obpaTHO3aBUCMMON BPEMATOKOBOM XapaKTepUCTUKON (pUCYHOK 11.7) C U3BECTHbIMMK
yCTaBkamy, a Ha nocriegyrollen (BbILeCTosWen) NMHMM 2 Hago BblibpaTb 06paTHO3aBUCHMMYIO
xapaktepuctnky MT3. lNpegnonoxumm, 4TOo TOK cpabaTbiBaHus 3awmTbl 2 yxe BblOpaH Mo
ycnosuam (1), (2) n (4) v paseH, Hanpumep, 120 A (NepBUYHBIX).
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PucyHok 11.7 — lNpumep cornacoBaHus xapakrtepucTtuk ycrporcts MP550 n guckosoro
NHOYKUnoHHoro pene PT-80

3a pacyeTHbIN TOK 4epe3 3awuTy 2 NPUHMMaETCA CyMma TOKOB: MakcumarnbHOe

3HayeHne Toka npu K3 B Havane npegbigywen nuHum 1 (200 A) nnwc TOK Harpysku
HenoBpexXaeHHbIX npeabiaywmx nuHui (20 A). Takum obpasom:
I ..=200+20=220 A

pacu

Bpems cpabaTtbiBaHna 3awmTbl 1 npu K3 B Havane 3awmuaemon NmHnum
(Ikmae= 200A) onpegenseTca no TMNnoBon xapakrepuctuke pene PT-80 paBHbIM
tc.5.1=0,8 ¢ (pucyHok 11.7). MpuHnmas At = 0,5 ¢, nonydaem, yto ang ycrponcrea MP
tca2=0,8+0,5=1,3 ¢ Npnt lpaeq = 220 A.
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BbibupaeTtca koadphdpuumeHT Kk ana  xapakTepucTukM 3awmTbl 2 B COOTBETCTBUM C
dopmynomn (8):

I acy
t,, (-*-06) 13.10° -(@—0,6)
— Ic.32 — 120 — 160
10 10

Mo 3aBncMMocCTH (8) CTpOMM BPEMSTOKOBYLHO XapakTepuctuky MP.

Cny4yan_2 otnmyaetcs oT npegpigywero cnydas 1 tem, yto B pene PT-80 sawutbl 1
BBeJeHa B gencTBue "oTceyka" - afeKTpoOMarHuTHbIA 9NeMeHT MIHOBEHHOro aenctema (1>>) ¢
TOKOM cpabaTbiBaHus, B 2 pasa 6onblnM, YeM ToK cpabaTbiBaHUSA MHAOYKLUMOHHOIO drieMeHTa
(lco=160 A)

2
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PucyHok 11.8 — lNpumep cornacosanus xapakrepuctuk MP u pene PT-80 ¢ ncnonssoBaHnem
"oTceukn"
XapaktepucTtuka 3awmTbl 1 nokaszaHa Ha pucyHke 11.8.
Onpegensiem Bpemsi cpabatbiBaHms MT3 3awwmTbl 2 N0 YCroBUIO:

tC.3.2 = tC31+At=019 + 015: 1 14 C,
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roe tcs1 - Bpems cpabatbiBaHMs 3awnTbl 1 npu Toke K3, paBHOM TOKyY
cpabaTtbiBaHMa oTcedku B pene PT-80, T.e. 160 A (pucyHok 11.8).
KoadhpmumeHT k onpegensetcs no dpopmyne (8):

| 160+20 o

k — c.32 — 1 0 :126
10 10

I acd
t.-(G5=-086) 14.10°(

[ns cpaBHeHWA NoKasaHa xapakTepucTuka 3awuTbl 2 13 npeblgyliero criydas 1, kotopas
MOeT HeCKONbKo Bblle (WTpUxnyHKTUpHas kpueas 2'). CHwkeHve BpemeHu cpabaTbiBaHus
nocnegyLwen 3awmTbl 2 JOCTUIHYTO B AaHHOM criydae bnarogaps Hanmuuio otcedkn ct.o =0 cy
npeablayLien 3awmTbl 1. Ho ewwé 6onee 3HaunTenbHOE CHXeHe BpeMeHn cpabaTbiBaHWS 3awmThl
2 [oCTUraeTcsi MOCTPOEHNEM ABYX UM TPEXCTYNEHYATON TOKOBOW 3aLUUThI.

Buibupaem Tok cpabartbiBaHMsa Ons OTCeYKU |1>> 3awmThl 2 NO YyCroBuio (2) cornacoBaHus
C OTCEeYKOM 3aLlmThl 1;

l.,,=x,. (., +1,)=13-(160+20) =234 A

Mpn BbIGBpaHHOM TOKe cpabaTblBaHUA OTCeYKa 2 OKa3blBaeTCA HeOoCTaTOYHO HaOEéXHO
OTCTpoeHHoM oT K3 B Havane npeabiayLen nuHnm J11:
I 234
k, =-—202=—"=117
I 200

x

OBGblMHO  cuuTaeTca pocTtatodHbiM - ky>1,2.  [loatomy cnegyeT BBeCcTM  Hebonbluoe
3amensieHne OENCTBUSA 3TON OTCEYKM, BblOpaB no BbipaxkeHuto (8):

tc.o2 = tco + At =0+(0,2+ 0,3) = (0,2 +0,3) c

B yctponctee MP nmeeTcsa ewé ogHa oTcedka I>>>, ons koTopown cnenyet BbiOpaTb TOK

cpabaTbiBaHWs MO YCIOBUKO OTCTPOMKM OT MakcumasibHoro Toka K3 Ha J11:
lc.032 Ky lemae = 1,3 - 200 = 260 A
XapaKTepucTuKM 3aLmT nokasaHbl Ha pucyHke 11.8.

Cnyyan 3: Ha nuTarowem anemeHte 2 (pucyHok 11.9) yctaHOBNeHa MakcumaribHasi TOKoBas
3aluMTa C HE3aBMCMMOWN XapaKTEPUCTUKOW C 3aaaHHbIMK ycTaBkamu: 600 A (nepBuyHbIX), 1 C.

Heobxogumo BbibpaTb obpaTHO3aBuCcUMYO Xapaktepuctuky MT3 yctponctea MP Ha
npegblaywen (Hwkectosawen) nuHm  J11, kKoTtopas obecneumBana 6bl Heobxoanmyro
CENEKTMBHOCTb C 3alUMTON NUTAOLLErO (BbILLECTOSLLEr0) afemMeHTa 2.

CTyneHb cenektTMBHOCTM At mMexay xapakrepucTukamm 3awmt 2 u 1 [JomkHa
obecneunBaTbcsa npu Toke K3, paBHOM TOKy cpabaTbiBaHWUS BbILLECTOALLEN 3aLUTbl 2 MUHYC TOK
Harpyskun HenoBpexaeHHbIX anemeHToB (puc. 10): Ix = 600 - 200 = 400 A.

Bpema cpabatbiBaHus 3awuTtbl 1 npu atom Toke K3 BbIOMpaeTtca no  ycrnosuio
CENEKTUBHOCTU:

t.,, =t

c31l

At=1-03=0,7 c

€32
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PucyHok 11.9 — Mpumep cornacoBaHnsi 06paTHO3aBMCUMOWN XapakTepucTukm yctponctea MP n
He3aBMCMMOW xapakTepucTukn MT3 nocneaytoLlero anemeHTa

Mpegnonoxmnm, 4to TOK cpabaTbiBaHMA 3awutbl 1 He Gonee 125 A. [na Hee
onpegenseTtcsa no opmyne (8) koappmumeHT k:

I acu
tc.32 ( Ip _0’6) 017103 (@_016)
K= 2 _ 125

10 10
Kpueas 1 noctpoeHa Ha pucyHke 11.9.
Y4yeT BNUAHMSA Harpy3kn o4eHb BaXXeH Anga obecneveHns cenekTMBHOM paboTbl 3aLnT C

06paTHO3aBNCUMbIMU BPEMSITOKOBBIMY XapakTePUCTUKaMM, Tak Kak BpeMsi cpabaTbiBaHMs 3TUX
3alUMT 3aBMCUT OT 3HAYEHMSI NPOXOAsLLEro Toka. Ecnv 6bl Mbl HE Y4YnN BAIMSIHUE TOKa HArpy3Kku

=182
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HenoBpexaeHHbIX nuHun (200 A B aTOM npumepe), TO Mornn 6bl OWMBOYHO BbIOpPaTb
KOHTPOJTIbHYI TOYKY ¢ napameTtpamu 0,7 ¢ n 600 A n nocTponTb Xapakrepuctuky 1' (utpmuxosas
nMHUA Ha pucyHke 11.9). OgHako npu Toke K3, paBHom 600 A, korga npuxoauT B AeWCTBUE
3awmTta 2 n cpabaTbiBaeT Yepes3 1 ¢, yepes 3awmty 1 npoxoaut He 600 A, a (600 - 200) A,
T.e. 400 A. lMNpn atom TOKE Bpemsa cpabaTbiBaHWA 3awuTbl 1 ¢ OwWMBOYHO BbLIGPAHHOM
xapaktepucTtukon 1' 6yaet 6onee 1,1 ¢, n 3awmra NONPOCTy He ycneeTt cpaboTaTb paHbLue,
yeM 3alumTa 2 (BblecTosALas).

11.4 PekomeHAaUMM No pacuyéTy yCTaBOK 3alUThbl OT 3aMblKaHUW Ha 3eMIT0

B anekTpuyecknx cetax 6-35 kB, paboTarwLwmx, Kak npaBuno, ¢ N30AMpoBaHHOWN UK
KOMMEHCMPOBAHHON HENTpanbio, 3Ha4YeHUa TOKOB OoAHOMAa3HOro 3amblikaHna Ha 3emnto (O33)
HeBenvku, oHn He npesbiwatoT 20+30 A. OgHako O33 npeacTtaBnsalT 60MbLIYID ONACHOCTb ANs
obopynoBaHNA 3nNeKkTpu4eckux ceterm M Ana Haxogdwmxcsa sBo6nuam mecta O33 nogen wm
XUBOTHbIX. B cBA3K ¢ 9TuM [NpaBuna TexHu4yeckomn akcnryaTauum afeKTPUYEeCcKUxX CTaHumMm n
ceTen TpebylT B ofoHMX crnyyaax ObICTpo aBToMaTuyveckn oTknodate O33, a B gpyrux -
HEMEASIEHHO NPUCTynaThb K onpeaeneHnto npucoeanHennsa ¢ O33 1 3aTeM OTKMKOYaTh ero.

B nobbix pexnmax paboTbl HenUTpanu gonyckaetcs genctene 3awmt ot O33 Tonbko Ha
CUrHarn, 3a UCKIMIYEHNEM TeX 3MEKTPOYCTAHOBOK, KOTOpble NUTalT TopdopaspaboTku, Kapbepsl,
LWaxTbl, CTpouUTEsflbHble MexaHu3aMbl M T.n. Ha Takmx ob6bektax O33 conposoxgatTcs
BbICOKMUMWU HaNpsXKEeHNAMU MNPUKOCHOBEHUA WU LUArOBbIMU HAMPSPKEHUAMU, KOTOPblE MOryT
ObITb NPUYMHOM HECYACTHbIX criydaeB. [103TOMy OOMMKHA BbINOMHATLCA CENEKTMBHas 3awmuta ot
OB3 c gencrTBMeM Ha OTKNIOYEHME MOBPEXAEHHOrO NPUCOEANHEHU ©e3 BblAEPXKKM BPEMEHUN U
elwle AonosnHWUTeNbHaa pe3epBHasl 3aliMTa, OTKMN4YawLwas BCe WUCTOYHMKM NUTaHusa (BBOAbI)
nogcTaHumMmn ¢ HebonbLuon 3aaepxkon (okono 0,5 c).

Mpn penctBnM 3awmTbl Ha curHan nepcoHan o6s13aH HeMeaneHHO MNpUCTYNUTb K
onpefenexHutio npucoegmHeHus ¢ O33. lpu HanuuMM CenekTUBHOW 3aluTbl Ha JIMHUAX 3TO
BbINOJSTHAETCS MO MOKa3aHWAM CUrHanbHbIX 3MIEMEHTOB, @ MpU OTCYTCTBUM CENEKTUBHOM
3aWwnTbl - MyTEM MOOYEPEOHOr0 KPaTKOBPEMEHHOIO OTKMIOYEHUA W BKIMIOYEHUS JIMHUA U
douUKcaumm Npy 3TOM HaMNPSPKEHUS HYNEeBOW NOCNeaoBaTENbHOCTH.

Taknm obpasom, 3awmtbl 0T O33 A0MKHbI YOOBETBOPSATbL OCHOBHbIM TpeboBaHMAM,
KOTOpble NpeabsBISOTCA KO BCEM YCTPOMCTBaAM peSfieMHON 3allnTbl:

- CEeNneKTUBHOCTb,

- BoicTpogencTame (0cobeHHO npu HeobxoammocTun oTkntoyeHus O33),

- YyBCTBUTENbHOCTb,

- HAOEeXHOCTb.

Hapsgy ¢ 9atum npegbsiBnsawTca  TpeboBaHUS, XapakTepHble Ansd  COBPEMEHHbIX
MUKPOMPOLECCOPHbIX  3almT  (CamoguarHOCTUKa, 3anoMuHaHue cobbiTU, AMCTaHLMOHHOE
nony4YeHne nHpopmaumm n ap.).

B yctponctesax MP550 peanu3oBaHbl NATb CTyNeHeW 3aliuTbl OT 3aMblKaHUMA Ha 3eMrto,
KOTOopble MOryT cpabaTtbiBaTb MO W3MEPEHHOMY WM  PaCCYUTAHHOMY TOKY HyNeBOM
nocneaoBaTenlbHOCTM OCHOBHOM YacTOTbl, NMMBO Mo CymMmMapHOMY TOKY 9-i U 11-1 rapMOHKK TOKa
HyneBon nocrnegoBaTenbHOCTU. Bce  CTyneHn UMEKT  He3aBUCUMYKD  BPEMSITOKOBYHO
XapaKTepUCTUKY, BO3MOXHOCTb MyCKa MO HAMNPSPKEHUIO Y BO3MOXHOCTb BOKMPOBKN OT BHELLUHErO
ANCKPETHOro curHana.

TokoBas 3awuTa, pearvpyrollas Ha OencTBylollee 3HavyeHWe MOSHOro ToKa HyreBow
nocrnenoBaTenibHOCTM  NPOMbILWeHHoONn 4YacTtoTbl  (3lg), npumeHseTca B ceTax 6-35 kB,
paboTalowmx B pexume "MsonmpoBaHHaa HeuTpanbs" n B pexume "Hentpanb, 3a3emneHHas
yepes pesnctop".

Bbibop ycTaBkM 3aWmMTbl OT 3aMblkaHWA Ha 3eMIi0  NPOM3BOAUTCA MO  CEAyHLLMM
COODpaKEeHMAM:

a) no ycnosuto HecpabaTtbiBaHus nNpu BHewHem O33:

I, >kl (11)

C.gpuo.makc !
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rae | yuomae — EMKOCTHOMN TOK 3aMblKaHWs HA 3€MIH0 KOHKpETHOro duaepa;

Ky — KO3 ULUMEHT HAZEXHOCTU (NpUHMMaeTcs paBHbIM 1,5 Anga 3awmTbl MMeoLWen
BblAepXKy BpeMmenu nopsgka 0,3 cek n 6onee).

Ecnu tpebyeTcs Hynesas Bblgepxka BpemMeHn, To ky gomkeH ObiTb yBenuyeH ao 3-4 ans
OTCTPOMKM OT Opocka EMKOCTHOrO TOKa B MEPEXOAHOM pexXuMMe 3aMblkaHUs Ha 3eMnio.
Mockonbky B GOMbLUMHCTBE Cry4YyaeB 3aliuMTa LEWUCTBYET Ha CurHan, LenecoobpasHOo BBECTU
BblAEPXXKY BPEMEHU, YTODObI HE MOHMXKaTb YYBCTBUTENbHOCTb 3aLUMThI.

6) no ycnosuto cpabaTbiBaHUs (HyBCTBUTESNTbHOCTK):

I
k, = ICZ . (12)
C.3

KoadbdpmumeHT dyBCcTBUTENBHOCTM ky OOMmMKeH ObiTb Oonbwe nmnbo paseH 1,25 gnsa
kabenbHbIx ceTen, 1,5 ana so3gywHbiXx 1 2,0 ana 3awmt ot O33 gBuratenen ¢ AencTBMEM Ha
OTKITIOYEHNE.

YcTaBka BBOAMMas B YCTPOMCTBO PacCUYUTLIBAETCS:

- ANS N3MEPEHHOro TOKa Mo HyreBOMY KaHarny:

I _ IC.3.
vcr — I
HOM .TTHIT

rae |00 7 - HOMUHANbHBLIW NEPBUYHbBIA TOK TpaHCdopmMaropa Toka Hynesow
nocneposatenbHocTu, A (pacyéT |, /unz CM. B pasgene 4 HacTosLLero pykoBoAcTea) ;
- AN9A pacYETHOro ToKa HyneBowu nocrnenoBaTesibHOCTHU:

| _ IC.S’.
YCT — 4
3IHOM.TT

rae | oy 70 - HOMUHAnNbHbLIN NEPBUYHBIA TOK da3HOro TpaHcdopmaTopa ToKa.

HecmoTpsa Ha MeHbllee BNusiHME Bpocka eMKOCTHOro Toka Ha paboTy umMdpoBbIX perne
npwu BHewHnx O33, He Bcerga BO3MOXHO obecneyntb  CEeNeKTUBHOCTb
(n3bupaTtenbHOCTb) HeHanpaBfeHHOW 3aluTbl B CEeTU C  U30NIMPOBAHHOW HenTparnbio,
0COBEHHO B CETAX C HECTAOUNBHOM NEPBUYHON CXEMOW CETU U, CriegoBaTeNbHO, NEPUOONYECKN
N3MEHSIOLWNMUCA 3HAYEHUAMU COBCTBEHHBIX EMKOCTHbIX TOKOB OTAEeMbHbIX (uaepos U
CYMMapHOro €MKOCTHOIO TOKa, a Takke B CETM C MalnbiM KONM4ecTBOM (huaepoB. ITO Xe
oTHocuTCcsa Kk ceTam 6-10 kB, paboTawwmnm ¢ nepekomneHcaunen, paspetueHHon MY3. Mpu
PE30HAHCHOW HaCTPOMKE Ayroracsilen KaTyLwKuU aHHbIN NPUHLMN BbINONHEHUS 3awwmTtbl oT O33
BOOGLLE HE MOXET BbITb UCMONb30BaH. HEBO3MOXHO obecneunTb cenekTuBHY (M3brpaTtenbHyo)
paboTy 3TOro Tuna 3awmTbl B CETSAX C napannensHo paboTtawwmmu duaepamu 6(10) kB n B
ceTax c elle b6onee CrnoXHoM KoHGUrypaumen.

[na ceTen ¢ KOMMNEHCUPOBAHHOW HENTParblo BbllleyKa3aHHbIA NPUHUMMN HEe roguTCd, Tak
Kak Benu4ymnHa Toka Ha NoBpPeXAEHHON NMNMHUN MOXET ObiTb MEHbLLE, YEM Ha HENOBPEXAEHHON, a
HanpasfeHne 3TOro Toka MOXeT ObiTb KakuM yrogHo. [nsi HUX ucnonb3yeTcs TOT hakT, YTo
peakTop B HEUTpanu KOMMEHCUMPYeT TOSNIbKO OCHOBHYK FapMOHMKY TOKa, a BbICLUME FapMOHUKM
ocTalTcd. BennumHa ToKa BbICLUMX FAPMOHUK HEe MOCTOSAHHA, a 3aBUCUT OT CXEMbl CeTu, TOKa
Harpy3ku, YPOBHSI HanpshKeHUs Ha WKMHaAX, NO3TOMY BEfIMYMHA TOKa B 3alumuTe Konebnetcsa u, B
obwemM cnyyae, OUEHKa YyBCTBUTENbHOCTU 3awwmTbl NO abCoMTHOMY 3amepy TokKa
HEBO3MOXHa. YacTo eAMHCTBEHHbIM METOLOM HACTPOMKM TakoW 3awuTbl SABNAETCS OnbIT
3aMblKaHUS Ha 3eMITlo, NpU KOTOPOM OMpefernsTCA BenMYMHbl TOKOB BbICLUMX FAPMOHUK Ha
NOBPEXAEHHOM U HEMOBPEXAEHHbIX hnaepax. Hanbonblumin acbekT npu npumeHeHn mMetToaa
BbICLUMX FAPMOHUK, [aeT MNPUHUMM CpaBHEHUS BENUYUHbI TOKa Ha duaepax. Ero MoxHo
OopraHu3oBaTb Ha MNOACTaHLUMOHHOM YpPOBHE ynpasneHus. B niobom cryyae BenuumMHa ToKa
BbICLUMX rAPMOHMK Ha NoBpexaeHHOM duaepe 6onblue, Yem Ha HENOBPEXAEHHOM.

BenuunHa ycTtaBkM 3aWuTbl OT MOBbLILEHUA TOKa BbICWIEA TFApPMOHUKU MOXET OblTb
paccyuTaHa crneayoLwmm obpasom:

|
chm. = kH IF.I/BM ’ (13)
HOM
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roe ky — koadhpmumeHT HagéxHoctn (ky=3-3,5);
lrmsm — TOK BbICLUEN T[ApPMOHUKWA, W3MEPEHHbIM B MECTe YCTAHOBKM 3aliuTbl, B
HOpMaribHOM pexume.

11.5 PekomeHaaLMm No pacyéTy yCTaBOK 3alMTbl OT NOBbIWEHUs TOKa
obGpaTtHOM nocrnenoBaTeNibHOCTU

Ycrponctesa MP550 nmetoT aBe CTyneHn ¢ HesaBUCUMbIMU BblaepXXkamun BpemeHun. Kaxaas
CTyneHb MMeeT BO3MOXHOCTb OMOKMPOBKM OT BHELLUHEro AWCKPETHOro curHana (nycka oT
MHBEPCHOro curHana.

[MoBbIWEHHbIE YPOBHU HECMMMETPUM MUTAIOLWEr0 HanpsPKeHUs onacHbl Ans ABuratenemn
yBenMyeHnem ypoBHsA Bubpaumm un Harpesa. 3aBoA-u3rotoBuTenb AsuraTtenss  06bl4HO
yCTaHaBnNMBaeT AONYyCTUMbIE 3HAa4YeHUsa TOKOB obpaTHOM nocrnegoBaTenbHOCTU. B aTom crniyyae
pacyéTHble BbIpaXeHus Ons YCTaBOK 3alimTbl 0OpaTHOW MnocrenoBaTesNIbHOCTU CTPOATCA Ha
OCHOBE NacnopTHbIX AaHHbIX ABUraTens.

Mpumep. PaccuutaTb  YyCTaBKM  3aWMTbl  OT  MNOBbIWEHMS  TOKa  obpaTrHoum
nocnegoBaTenbHOCT Ans gsuratena ¢ lyow=545 A, ¢ OnAvMTENbHO AONYCTUMbIM TOKOM
obpaTtHon nocnegoBatenbHOCTU Ignon2 = 0,11:lhom ¥ TOKOM oBpaTHOW nocrnefoBaTenbHOCTY,
ponyctumMbiM Ha BpeMs 1 ¢ lgp non2 =0,55- lhom. TpaHcdopmaTtop Toka ¢ Ky =600/5.

BenuuunHa yctaBkn, OENCTBYIOLLEN HA CUrHan.:

Vwaoms 1 011.545 5
My s Koy 5 600
BenuunHa yctaBkn 3aLlmThl C BbIAEPXKKON BPEMEHU, AENCTBYIOLLIEN HA OTKITIOYEHHME:
| :IBP.ﬂOHZ_i=0155'545_i=05.
Y s Kep 5 600

Ecnu cTyneHb OT noBbiWEHUA Toka obpaTHOW NocneaoBaTenbHOCTU MCMONb3yeTca Ans
ObICTPOAENCTBYIOLLETO OTKMIOYEHUS NPU CUNIBHOM HECUMMETPUKN, TO ee yCTaBka cpabaTbiBaHuS
JOIMKHa ObITb ycTaHoBfneHa pasBHoM 60% OT BefMYMHLI HOMMHArbHOrO (asHoOro Toka. JTO
no3sonuT obecneuntb cpabartbiBaHME CTyNeHUM Npu NOnHOM obpbiBe ogHow dhasbl. C gpyrom
CTOPOHbI, 06pbIB (pasbl MOr 6bl ObITb BOCNPUHAT Kak MmexaydasHoe K3, noatomy BenuvymHa
BblAEPXKM BpPEMEHW 3TOW CTyneHW [orpkHa OblTb cornacoBaHa C 3awuTamMu OT KOPOTKMX
3aMblkaHUn. 3HayeHue Toka obpaTHOW NocrneaoBaTeslbHOCTU OTHOCUTENBHO (Pa3HOro Toka npu
obpbiBE 0AHON ha3bl paBHO:

=0,58l

Haep !

I, = % Loy
rae luarp — HOMUHAIbHbLIN TOK HArPy3KW.

Ecnu 3awmuwiaembim OOGBLEKTOM SABRSIETCSA NUHUA, TO TOKOBas 3awuTta obpaTHoW
nocnegoBaTenlbHOCTU MOXET CIRYXUTb ANS onpefeneHus HECUMMETPUYHbIX NOBPEeXOeHUN C
ManbiMU BENUYMHAMMK, HUXE YCTABOK cpabaTbiBaHUS HanpaBfeHHOW W HeHanpaBreHHOW
CTyrneHen MakCcMMarbHbIX TOKOBbIX 3aLLUNT.

BennumHa Toka obpaTHON nocnefoBaTenbHOCTU Npu AByXda3HoM K3:

L —ogs8r,

I, 7
raoe ly — NonHbIN ToK AByxdasHoro K3.
Ana Toro, 4To6bI NPeaoTBPaTUTL NOXHOE cpabaTbiBaHWe MpU NOBPEXAEHUSX B APYTUX
30Hax 3almTbl, yCTaBKa BbIAEPXKNM BpPEMEHM AoSMkHa ObiTb corfiacoBaHa C napameTpamu
OPYrux 3aWunTHbIX pene OT KOPOTKUX 3aMblKaHUIN, YCTAHOBIIEHHbIX B CETMU.
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11.6 PekomeHAauUum rno pacyeTy ycTaBOK 3aliuTbl OT 0O6pbiBa npoBoAaa

Utobbl OGHapyxmTb 06pbIB MpoBOAA, MOXHO MNPUMEHUTH TOKOBYK 3alumTy obpaTHOM
nocnegosatenbHocT, OpgHako, Ha cnabo HarpyXeHHOMW NnuMHUMKM, TOK  obpaTHoWn
nocrnegoBaTenbHOCTU Npy 0bpbIBE NPOBOAA, MOXET ObiTb BNN30K K BENMYMHE TOKa HebanaHca
B HOpMarnbHOM pexnme (06yCnoBneHHbIM NOrpelwHocTbo TT, HeCUMMETPUEN Harpysku n T.4.)
Taknum obpasom, M3MepuTenbHbIN OpraH obpaTHOM NocnefoBaTeflbHOCTU MOXET He OTBevaTb
YCIOBUSAM YyBCTBUTESNBHOCTM.

CtyneHb oT 06pbIiBa NpoBOAa M3MePSIET OTHOLLEHME TOKOB 0BpaTHOM nocnegoBaTenbHOCTU
n npsmon nocnegosatensHocTu (lo/l;). Mpn obBpbiBE NpoBOA4a 3TO COOTHOLLUEHME MEHSIETCS B
3Ha4YUTENbHOM Mepe, YTO NO3BONSEeT obecneynTb XOPOLLYH YyBCTBUTENBHOCTb.

CooTHOLLEeHNe TOKOB 0BpaTHOM 1 NPsIMOW NocnegoBaTenbHOCTM Npu 06pbiBE NpoBoAa
onpenensieTcs No BblpaXXeHMHo:

, Z,
, Z,+Z,
raoe Z,n Z, COnpoTUBMEHUS HYNeBOW W obpaTHOW nocrefoBaTenbHOCTEN COOTBETCTBEHHO.

BennunHa oTHoweHusa 12/I1 MOXeT M3MEHATbCA B 3aBMCUMOCTM OT MecCTa MOBPEXAEHUS.
lMoaTomy xenaTenbHO NPUMEHSTb Kak MOXHO Oonee 4yBCTBUTESbHYHKO YCTaBky. [lpakTudecku,
3Ta MMHMMarbHada ycTaBka ynpaBnseTca YPOBHEM MOCTOAHHO MPUCYTCTBYIOLLEro B CETU ToKa
obpaTHOM nocnegoBaTtenbHocT. OHa MoXeT ObITb onpegeneHa pacyeéToM CceTun Unu
n3MepeHnamMm B cTaamm Hanagku. smMepeHus n pacdéTbl, BaXXHO NPOM3BOOUTb C YYETOM
PEXMMOB MaKCMMarbHOW Harpyskn n pexxmma HanbonbLuen HeCUMMETPUN Harpy3Kku:

l2/1:=Kk, - |2HopM/ |1H0pM, (24)
roe ky — koadpmumeHT 3anaca, 3Ha4eHne KOTOPOro MOXXHO NPUHATbL paBHbiM 1,15-1,2;
l2, [li, — — HanbonblLlee COOTHOLEHNEe TOKOB 0BpaTHOM 1 NPAMON NocnefoBaTenbHOCTU

HOpM HOpM

B peXXMMax MakcumaribHOM Harpy3ku n HanborsbLuen HeCMMMEeTPUM HarpysKku.

D,J'lﬂ obecneyvyeHna cornacoBaHus Cc apyrummm 3alllTHbIMU yCTpOIZCTBaMM n yCTpOVICTBaMM
aBTOMATUKUN HeOGXODMMO OTCTPOUTLCA OT UX BblAEPXKXEK BPEMEHMN!
to/11 = L +At,

roe t,,, — Bpems cpabaTtbiBaHWsA CTYNEHW 3aLnThbl NN aBTOMATMKN C HaMbOormnbLLeN BblAEPXKKON
BPEMEHM.

B OonblimMHCTBE cryyYaeB [OCTAaTOMHOW YCTaBKOW AN 3awmTbl OT oOpbiBa nposoaa
aBnsaeTcsa oTHowweHue ly/l;, pasHoe (10-15) %, n 3apepxka Ha cpabaTtbiBaHue, paBHas 60 c.

11.7 PekomeHaauum no opraHusaumMm aBToMaTu4eCcKoro noBTOPHOro
BKITIOYEeHUA

B yctponctBax MP550 npeaycmoTpeHa BO3MOXHOCTb OCYLLECTBEHNSA YeTbIPEXKPATHOIO
aBTOMATU4ECKOro NoBTOpPHOro BkNtoveHus (AlNB) BbiknoyaTens 3awmiiaemMoro NnpucoeanHeHus.

AlB umeeT ycTaBku No OANTENBHOCTU NEPBOro, BTOPOro, TPETbEro N YETBEPTOro LMKMIa
AlB, no gnutenbHocTh 6nokupoBkun AlNB 1 no Bpemenn rotoBHocTn AlNB.

Mocne cpabatbiBaHna MT3 npoucxoaut nyck AlB. lNMpu aTtom 3anyckaeTcss Tanmmep
nepsoro umkna (Ti), KOTOpbIM OTCYNTAB YCTaHOBNEHHOE BpeMs, OEWCTBYEeT Ha BKITOYEHUe
BbIKNtoyatena npucoegnHeHns. OOHOBPEMEHHO C nojayen KoMaHAbl Ha  BKIIKOYEHWE
3anyckaetcs Tammep Troros, KOTOPbIN GRoOKMpyeT Tammep NepBOro Uukna u nogrotaBnuBaeT
uenb nycka sToporo uukna AlB. Ecnun B TedeHne BpemeHu Trotos HE MPOU3OLLIO OTKITHOYEHNSA
Bbikntoyatens, 1o AlNB cuntaetca ycnewHsiM n npoussoautcsa Bo3spaT AlNB B coctosHue
rOTOBHOCTM.
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Ecnu nepBoe BkniouyeHne ObINO Ha KOPOTKOE 3amblkaHue, cHoBa cpabatbiBaeT MT3 un
npoucxogut nyck Tavmepa BToporo uukna AlB (T;). Tamep nepBoro uukna B 3TO BpeMs
3abnokunpoBaH.

Taunmep BToporo uukna AllB, oTcumMTas ycTaHOBIIEHHOE BpeMS, AENCTBYET Ha BKIOYEHWE
Bblkntovatensa. OAHOBPEMEHHO 3anyckaeTcsa TanMmep, KOTopbli GriokmpyeT Ha Bpemsi Trotos
TamMepbl NepPBOro U BTOPOro LNKIOB.

Ecnn n BTOpOe BKNOYEHME ObLIIO Ha KOPOTKOE 3aMblkaHue, cpabatbiBaeT MT3 u
npou3BoauT OTKMoYeHne. Pabota no Tpetbemy u 4eTBépTomy Kpaty AlNB npoucxoant
aHarnorm4yHo BTOPOMY.

Ecnn yeTBEpThIN KpaT Obln HeycneLHbIM, nycka AlNB 6onblue He NponCcxoauT.
Mo ncteyeHuto BpemeHn Trotos NOCRE MNOCReAHero Kpata, He3aBUCMMO OT Toro 6bino
BKITHOMEHME YCreLlHbIM UKW HeycneLHbIM, nponcxoauT Bo3spat AllB B UCXOOQHOE COCTOSIHME.
Mpu py4yHom unu yepes CATY BKAOYEHUN CUNOBOMO BbIKNOYATENSA 3anyckaeTcs Tanmep,
KOTopbI Ha BpeMs Tgrox 6nokupyet AlNB. Takum ob6pasom, npu BKAKOYEHMM BbIKOYATENS Ha
KOpOTKOe 3aMblkaHue n cpabatbiBaHnn MT3 nycka AlB He npoucxoaut. AlB 6yneT rotoeo K
OENCTBUIO NO UCTEeYeHUU BpeMeHn Tgnok.
Bpemsa cpabaTtbiBaHus nepsoro kpata AlB onpegensieTca no cnegyrowmm YCrnoBUSAM:
a) T, 2t +t,,, =T ypos, (15)
rae trn — Bpemsi FOTOBHOCTM NpvBOAa, KOTOPOE B 3aBMCMMOCTU OT Tuna npuBoaa
HaxoauTca B npegenax ot 0,1 0o 0,2 ¢
TypoB — BpeMsi OTKINOYEHWS BbIKITtoYaTens, napameTp ycrponctesa MP .
OTCYET BpeMeHun KpaTa 3anyckaeTcsi MO UCTEeYEHUIO BpeMeHN TOTK nocrne Bbldayn KoMmaHabl
Ha OTKIIOYEHME BbIKIOYaTeNs.
0) T, >t ,—t,,+t,,, —Torki, (16)
rae trg — BpeMsi roTOBHOCTU BbIKIOMATESS, KOTOPOE B 3aBUCUMOCTM OT TUNa
BbIKMoyaTens obblvHO HaxoamTcsa B npegenax ot 0,2 oo 2 ¢, Ho ons
HEKOTOpPbIX TUNOB MOXET ObITb BObLLE,;
tg 5 — BPEMSI BKIHOYEHNS BbIKItoYaTens.
B) T, >t, +t,,, —Torkn, a7)

roe tp — Bpems gemoHmsaumm cpebl B mecte K3 Ha BJ1, 3HayeHue KoToporo
3aBMCUT OT METEOPOSIOMMYECKNX YCIIOBUIN, 3HAYEHNS U ANUTESNTBHOCTH
npoTekaHusi Toka K3, ot pabo4yero HanpskeHus.

OpueHTUPOBOYHOE cpefHee 3HayeHue tg Ana cetTen HanpsbkeHnem o 35 kB BKMoYUTeNbHO
pasHo 0,1 c.

Bpemsi 3anaca tzn y4MTbiBa€T HEMOCTOAHCTBO BPEMEHM FOTOBHOCTU MPUBOAA M MOrPELUHOCTb
Tanmepa 3awmThbl, t;4n=(0,3+0,5) c.

HaHHble ans pacyeTa no ycnosusam (15) n (16) HaxoasaTCcs B TEXHUYECKUX MacrnopTax NpMBOAOB
1 BbIkntoyaTenen. OgHako, Kak NpaBuIo, 3T AaHHbIE He BOCTPEOOBaHbI, MOCKOSbKY A1 OOUHOYHbIX
BO34YLUHbIX MHWUA 6-35 KB C OQHOCTOPOHHUM NUTAHMEM Ha NpakTuke BpeMsi cpabaTbiBaHusA T
npuHMMaeTca B npegenax (3+5) ¢, 4TO 3HauuTenbHO OGonblue, YeM MOXEeT MOMydYUTbCH Mo
ycnosuam (15) — (17). Mpu Takon Bbiaepxkke BpemeHn Ao momeHTa AlB nuHum Hanbonee BEpPOSTHO
CaMoyCTpaHeHMe MPUYKH, Bbi3BaBLUMX HeycTomumBoe K3 (nageHue gepeBbeB, HAbpPOChl BETOK U
ApYyrMx nNpegMeToB, NpubnuxkeHve K NpoBodaM nepeaBuKHbIX MEXaHW3MOB), a Takke ycnesaeT
Npon3onTN AevoHmsaumnsa cpeabl B Mecte K3, YO ponyckaeT yBenuMyeHWe BbIAEPXKKM BpeMeEHU
yctporctB AlB oaHOKpaTHOro OeWCTBUS MMEHHO C Uefblo NoBblWeHNA 34EKTUBHOCTU
0eNCTBUA 9TUX YCTPOUCTB.

Ecnn gna noTtpebutenen OnuTenbHbI  NepepbiB  ANeKTpoCHabXeHus  sBnaeTcs
HeJonyCTMMbIM, TO BpeMs tyns CriegyeT Bolbpath no ycnosuam (15) — (17).

Bpemsi cpabaTtbiBaHUs 8MmMopo2o, mpembe20o u 4emeépmozo yukna AllB:

T>(10+15)c (18)

OT0 0O6BbACHAETCA HEOOXOANMMOCTBLIO MOArOTOBKM BbIKIHOYATENSA K BO3MOXHOMY TpeTbemy
oTkntodeHno K3 npu ycToMumBOM noBpexaeHun nuHun. Hapsgy ¢ o9Tum  yBenudenue T
NoBbILIAET BEpPOATHOCTb YycnewHoro genctsna AllB Bo BTOpoMm uukne. OAnsa BbiKnoYatenen ¢
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NPYXMHHBbIMM NpuBoAaMn T He AOMMKHO ObiTb MEHblLUEe BpeMEHW BO3BpaTa NpuBoLa B COCTOSIHME
rotoBHOCTU K AlB, T. €. BpEMEHN HaTSXEHUA MPY>XUH, pekoMmeHayemoe 3HayeHne T He MmeHee
15+20 c.
Bpemsi roToBHOCTU onpeaensaeTcs BblpaXXeHNeM:
TFOTOB :tem +t3uu; +t +t

omKn 3an’ (19)
rae tgwn — HanbonbLLee BpemMs BKIOYEHUS BbIKIOYaTeNS;
tsau, — HaMbOMbLIAs BblAepKKa BPEMEHW CTYNEHN 3aLlUMThl (B T.4. N BHELUHEN),
KOoTopasi MoXeT npoussecTty nyck AllB;
torkn — BPEMSA OTKINIOYEHUS BbIKNOYaTENS.

Bpemsa 6nokmposku AlNB Tgnok 06bI4HO NpyHUMaeTca paBHbim (10+15) c.

11.8 PekomMeHaauumm no opraHusauum aBToMatM4eCcKoro BKIYeHUA pesepBa
(ABP)

B yctponcteax MP550 npegycmoTpeHa BO3MOXHOCTb OCYLLECTBIIEHUS aBTOMaTUYECKOro
BKMNOYeHNa pesepsa. 3anyck ABP MoxeT npon3sBoguTbCs Mo crieayrowmm aktopam:

a) oTKNYeHMe BbIKMNoYaTenNs No KOMaHae OT Kro4a, OT KHOMOK, BHELUHEE OTKMYeHne, oT
cary;

6) camMonpon3BONIbHOE OTKITHOYEHME;

B) OTKITHOMEHME OT 3alnThl C pa3peléHHbIM ABP;

r) no BHewHemy curHany «CTAPT ABP» (curHany WCYE3HOBEHWUSA HaMNpsKeHUs Ha
pabo4yem NCTOYHUKE).

Heobxoanmbimn ycnosusimu 3anycka ABP ssnstoTtcs:

- OTCYTCTBME BHYTPEHHEIO N BHELLHEro curHana 6nokMpoBKu;

- Hannune curHana «CPABATbIBAHUE ABP», — curHana HanuMuus HanpshkeHus Ha
pe3epBHOM UCTOYHUKE MUTAHUS N OTKMOYEHHOE COCTOSIHME Pe3epBHOro BblkNovaTens. [JaHHble
curHanbl MoryT 6bITb COBpaHbl Kak BHELUHSS LenoYvka UM Ha BXOLHbIX JTOrMYECKUX CUrHanax.

Takxe B norvke ABP ncnonb3yloTca crneagytolime BHeELWHWE CUrHanbl:

- «BITIOKNPOBKA¥;

- «CBPOC» (cbpoc 6510KMpOBKKN v Npu oTCyTCTBUKN BoknpoBku copoc ABP B HavanbHoe
COCTOSIHUM).

MepBbIK BapuaHT paboTbl ABP.

Mpn nosBNeHUn ogHOro u3 nepsBbiX TPEX AaKTOPOB Mycka MNPOMCXOAUT MpoOBepKa
OTKIMIOYEHHOrO  COCTOSIHWUS  BbIKMOYaTensi, OTCYTCTBUA  ONOKMPOBKKW, HanuMuna curHana
«CPABATbIBAHVME ABP». T[lpn BbINOSIHEHMM 3TUX YCNoBUK dopMUpyeTcs KoMaHaa
«BKINMIOYNTb ABP» (BkntounTb pe3eps).

Ecnu otcytctByeT curHan « CPABATBIBAHUE ABP», To ycTponcTBo ByaeT oxuaatb ero
nosiBNeHne u npu ero nosieneHun 6yanet BolgaHa komanga «BKITKOUUTE ABP».

Btopou BapmaHT pabotbl ABP.

Mpn noasnenun curHana «CTAPT ABP» 1 BKNHOYEHHOM COCTOSIHUM BbIKIOMaTENS Yepes
Bpems Tagp Oymet BbigaHa komanga «OTKJMKOUUTb BbBIKITKOYATESb». lpu nosiBneHuun
curHana «BbIKMIOYATENb OTKITKOYMEH» npou3BoauTcs npoBepka Hanuuus curHana
«CPABATbIBAHME ABP» u otcytctBust OnokMpoBku. [lpy BbIMOMHEHUMM 3TUX YCNOBUW
dopmupyetca komaHga «BKIMKOYUYUTb ABP». Ecnu otcytctByet curdHan «CPABATbIBAHUE
ABP», TOo ycTponctBo BygeT oxuaaTb ero nosiBfieHWe u npu ero nosisneHun GyaeTt BblgaHa
komaHga «BKJITFOUUTb ABP» (BknounTb peseps).

MpusHakom ycnewHoro cpabatbiBaHus ABP  gaBndetca unc4Ye3HOBEHWE curHana
«CPABATbIBAHVE ABP» yepes Bpems Tumn nocne Bblgayn KOMaHAbl Ha BKIOYEHWE pe3epBsa.
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dyHKUMOHanbHas cxema cpabaTtbiBaHnsa ABP npuBegeHa Ha pucyHke 11.10. Bnok,
nokasaHHbIN Ha pucyHke 11.10 peannsoBaH NporpaMmmHo.

YcnosrsiMn Bo3BpaTta siBMSOTCS:

- nosiBNeHne curHana «BO3BPAT» (curHana nosiBNEHUS HanpsbkeHust Ha paboyem
NCTOYHMKE N BKIMIOYEHHOIO COCTOSIHUSA BbIKIKOYaTeNs pesepsa);

- OTKINIOYEHHOE NOMOXEHNE BbIKNoYaTens;

- OTCYTCTBUE BHELLHEro N BHYTPEHHEro curHana 6nokMpoBKu;

- ycnewHoe cpabaTbiBaHne ABP.

Mpn nosiBneHun 3TUX ycrnoBun 4vepe3d Bpemsa Tgsz Bblgaétca komanga «BKJITKOUUTDb
BbIKINMKOYATEJIb». Ecnun BbikntovaTens BKAYMICSA, TO Yepe3 BpeMs Tor Bbl4AaETCA KOMaHOa
«OTKIMIOYNTb ABP» (oTkniounTb peseps). [lpu nponagaHun curHana «BO3BPAT ABP»
BO3BpaT cumTtaetcd ycnewHbiM. Ecnn curHan «BO3BPAT» He nponan, To Bblgaétca KkomaHaa
«OTKIMHOYUTDb BbIKINMKOYATENb» n ABP 6nokupyeTcs.

dyHKUMOHanbHasa cxema Bo3BpaTta ABP npusegeHa Ha pucyHke 11.11. bnok, nokasaHHbIN
Ha pucyHke 11.11 peannsoBaH NporpamMmmMHo.

Boikniovatens
OTKIIOYEH

OTKMIOYEeHMe OT KITtoyd
v COATY

OTKIloYerme o1 s| T
3aWUTEI C
paspewennem ABP. o
CaMOonpon3BoNbHOE —
OTKIYeHne R

01

Boikniouatens
BKITIO4EH

OR
Bnokuposartb
ABP

Curnan: ABP skn.

ABP
s| T ( ycnewHo

cbpoc curHana
& «ABP ycneLHo; R

ﬂs CrapT ABP _~
1

J18
Boikniouatens
BKITIOYEH

in}

s CpabarbisaHue ABP
n

118
l Bnokuposats ABP

as

Bnokuposka ABP
n

n8
in}

curian: ABP BHeww.
Bnokuposka

ﬂ8 C6poc
n BnokupoBku

118

Ynpaenexve
BbIKIlOYaTENeM OT
kntoya unu CATY,

PucyHok 11.10 — bnok noruku pabotel ABP.
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curHan: Bnokuposats ABP
ABP otkn.
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cBpoc curHana
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n
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PucyHok 11.11 — bnok norunkun sossparta ABP.

BaxxHo! BHewHul cuzHan 6r10KUposKU unu HeycrniewHas paboma eeoda usfu eosspama
ABP npueodsim k ¢bukcayuu 6riokupoeku cxembl ABP. lNpu amom e «)KypHane cucmembi»
gopmupyemcsi 3anucb O npuduHe u cpabambeieaem cuzHan «brokuposka ABP». C6poc
6riokuposku ABP u e038pam cxeMbl 8 HOPMasbHbIU pexumM rpoucxodum nymem rnodayvu
KOMaHObI Ha yrpassieHue 8bIKfiroYamenieM usu rno eHewHemy cueHary « Copoc 6110KUpPOBKU».

HanpsxxeHue cpabambigaHus pene, pearupyrowmnx Ha CHWKEHME  HanpsiKeHus,
cneposano 6bl BblibUpaTb TakuMm obpas3om, 4TOObI MYCKOBOW opraH cpabaTtbiBan TOMbKO MNpwu
MOSIHOM MCYE3HOBEHUM HanpskeHuss. OpgHako, BbIOOP O4YEeHb HU3KOTO  HaMnpshKeHus
cpabaTbiBaHNSA BbI3OBET 3amenneHne pgencrteuss ABP, nockonbky aBuratenn Harpysku,
BpallasiCb MO MHEPUMM MOCMe OTKIYEHUA NUTaHWUS, MOTYT NPW ONpeaeneHHbIX YCroBUAX
noagepXmnBaTb Ha LUMHAX AOCTAaTOMHO MEANEHHO CHuxawuweecss HanpsbkeHue. [MoaTomy
pekoMeHAyeTCcss NpUHMMAaTb HanpsikeHue cpabaTbiBaHUS MUHUMMAnbHbLIX Pene HanpsKeHus
Ucp. paBHbIM:

U., =(025+0,4)U (20)

lMyck cxembl ABP npu CHUXEHUN HanpshKeHUs Ha WUHAaX HUXe MPUHATOro no opmyrne
(20) momkeH Npon3BOANTLCS C 8bIOEPKKOU 8peMeHU ANs NPeaoTBPaLLEHNS U3MNULLHNX OENCTBUI
ABP npu K3 B nuTatoLLen cetn nnm Ha oTXoasawWmx afieMeHTax, a Takxke Ans co3gaHus npu
HeobxoanumMocTun onpeneneHHowu nocrnenoBaTernbHOCTU JEencTBumn yCTPOWUCTB
NpOTMBOABApPMNHOMW aBTOMAaTUKM B paccMaTpuBaeMom y3re. OTa BblAEep)XKa BPEMEHM
MOXeT BOblITb peanusoBaHa NnMBoO HenocpeAcTBeHHO B cxeme nycka ABP, nub6o B cxeme

camoro ABP (Tcp).
A b
JI1 JI2
ABP1
I . 11 110 xB
Tp2

313E|I:| Tpl I%m
[ABPZ

I . I B

QI:I | | IE\IJIOKB

5 JI6

PucyHok 11.12 — Cxema HopmarnbHO pa3oMKHYTOW pacnpeaenuTensHON CeTu

Hom *
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Bpemsa cpabatbiBaHusa Tcp ABP gomkHo BbiOmpaTbes:
a) no ycnoBuio OTCTPOMKM OT BpemMeHu cpabaTtbiBaHuUs Tex 3aluT, B 30HE AeNCTBUS
KOTOPbIX K3 MOryT BbI3blBaTb CHXEHUA HAMNPsHKEHU HKe NpUHATOro rno copmyne (20):
Tep2ty + At (21)

Tep2t + At (22)
roe t; — Hanbonblee Bpems cpabaTbiBaHUA 3aWUTbl NPUCOEANHEHUI LWNH
BbICLUEro HanpsXXeHusa noactaHumMm (Hanpumep, 3awmnTbl NUHKMM J13 nnn
J14 npun BbIGope ycTtaBok ABP2 B cxeme Ha pucyHke 11.12);
t, — TO Xe Ansa npucoeguHeHUN WWH, rae yctaHosneH ABP (ons ABP2 —
nnHuia J15, J16 unu TpaHcgopmaTopos, pucyHok 11.12);
At — CcTyneHb CenekTMBHOCTU, MPUHUMaeMas B 3aBUCMMOCTM OT TUMOB 3aLuT
YCTAHOBMEHHbIX HA JaHHbIX NPUCOEANHEHMAX C YY4ETOM MOrpeLLUHOCTU NO
BPEMEHU U3MEPUTENBHOrO OpraHa HanpsXKeHus.

6) no ycnosuw cornacoBaHus pgewncteum ABP ¢ gpyrumm  ycTpouncTBamu
npoTuBoasapuHon asTomaTtuku y3na (AlB, ABP, genvtensHon aBTomaTukon). Hanpumep, onsa
yctponctea ABP1 (pucyHok 11.13) c uenbio oxugaHusa cpabaTtbiBaHua AByx uuknos AlB
maz):

Teppert) 2(tes Hians+'cs 2 ane)n1(n2)Haan, (23)
roe tcs - BpeMs 4encTBUA TOW CTyneHn 3awmTbl nuHum J11(J12), kotopas
HaZleXXHO 3aluuLLaeT BCHO JIMHMIO;
t'.s - Bpems gencreusa 3awmTsl J11(J12), yckopsiemon nocne AllB;
t1anB, 12 AMB - YCTaABKM NO BPEMEHW MEPBOro M BTOPOro LIMKITOB ABYKPATHOMO
AlMB nuHum J11(112);
tsan = (2,5+3,5) ¢ B 3aBUCMMOCTM OT TUMOB BbIKNKOYaTENEN, perne BpeMeHu

B cxemax 3awut, AlB, ABP.

Ana ycrtponctea ABP2 (pucyHok 11.13) ¢ uenbto oxumpaHua cpabartbiBaHus ABP1,
pacnonoXeHHOro brnmxe K UCTOYHUKaM NuTaHus, Bpems cpabaTbiBaHus BblbpaeTca ncxonsa ns
YCINOBUS:

Ternsr2= Teraspiyt taan, (24)

roe tsan = (2+3) ¢ B 3aBUCMMOCTM OT TUMOB BbIKMOYATENEN N peENE BPEMEHMU B
cxemax ABP1 n ABP2.

ABP, peanusoBaHHoe B ycTtpowuctBax MP, npegycmatpveaeT yHKUMIO aBTOMaTU4eCKOro
BO3BpaTa K NepBUYHON cxeme AoaBapumHoro pexuma. Ona yctponcts ABP ¢ Takon doyHKUmnen
B Uendax yckopeHus pencteus YD paspewaeT He XaaTb ycnewHoro cpabatbiBaHua AllB
nuTatoLLen (paboyen) NMMHUK, T.e. OCyLLECTBIATL BbIGOp Tcp TOMLKO MO ycrnosusam (21), (22).

AnMTenbHOCTE UMMybCa KECTKO Ha3HAYEHHbIX perne BKNHYUTL/OTKIYMTL BblbUpaeTcs
Bonble, Yem Hambornbllee BpeMsi BKITHOYEHUSA/OTKMIOYEHUS BbIKNOYATENS, T.K. NO OKOHYAHWUIO
MMMynbca YCTPOMCTBO MpPOBEPHAET COCTOSIHME ONOK-KOHTaAKTOB BbIKNOYaTENns W nNpwu
HEeCOOTBETCTBUM WX TOSMIOXKEHUS npegnonaraeMoMy BblOAET CUrHam O HEeWCNpaBHOCTU
BblkntovaTens. C Apyron CTOPOHbl ASIMTENbHOCTL MMMYybCa HE A0SMKHA ObiTb CAULWKOM BENKWKA,
T.K. OHa SBMSIETCA COCTaBrsWen BpemeHu nepepbiBa nutaHusa npu ABP. PekomeHnayeTcs
NpPUHUMAaTb ANUTENbHOCTbL MMNynbca He 6onee 0,5 c.

BkntoueHne pabouero BbikAOYaTENSA MNOCHE BOCCTAHOBIEHUSA HaMpsikeHUa Ha paboyem
NCTOYHMKE B TUNOBOW cxeme ABP nponsBoanTCs C BblAEPXKKOW BpeMeHU, paBHou Tgz= (14+15)
(ansa Toro 4yTtobbl y6eanTbca B NOMHOM UcnpaBHOCTU paboyero nctoyHuka). Ewe yepes Tor =
(4+5) c oTkn4vaeTca pe3epBHbIN BblKNOYaTenb. Takum obpasom, npumepHo 4epe3d 20 ¢
BOCCTaHaBMMBaETCA HOpMaribHas cxema NoAcTaHuuu.
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PucyHok 11.13 — Cxema HopmarbHO pa3oMKHYTOW pacnpeaenuTensHOn cetu
C HecKkomnbkumm ¢ yctponctsamu ABP n AMNB nuHni

11.9 PekomMeHaaumm no opraHusauum 3almTbl LWUH

KopoTkvMe 3amblkaHMs Ha LUMHAX KOMMMEKTHbIX pacnpedyCTPoOMCTB 4acTo NpuBoOsAT K
ObICTPOMY paspyLUEeHMIO TMOBPEXAEHHOW W CMEXHbIX SYeeK, €CnvM OHM OTKM4YatTcs
MakcMMarnbHOW 3awuTolr BBoda. [1oaToMy, Kak nMpaBuno, siYerku cHaGXxatoTcst cneumnanbHbIMK
YCTPOWCTBaAMMW 3aLUMTbI LLUMH.

11.9.1 OpraHmsaumsa AyroBom 3awuTbl LWWH

MpuvHUUN gencTBus OyroBoW 3alUMTbl OCHOBbLIBAETCHA Ha OMTMYECKOM UMW OUHAMUYECKOM
aencteun gyrn. CooTBETCTBEHHO BbIENSOT CBETOBLIE M KNanaHHbIE AaTYMKM pearnpyrome Ha
ayroeble  3amblkaHus. LLUupoko pacrnpocTpaHeHbl yCTpOWMCTBaA OyroBOM  3alMTbl  Ha
doTOTMPUCTOpPAX.

[dyroBas 3awmTta WKH MOXeT ObITb peanu3oBaHa B ycTponctBax MP Ha BHewHen unu
TOKOBOM 3awmTe. [1yck AyroBon 3awmTbl MOXET OCYLLECTBIIATLCS MO NOBbLILLEHWIO TOKa, B 3TOM
cnyvyae npenoTBpallaeTcsl OTKMAYEHWE BbIKMYaTens 3alMTon npu NoXHOM cpabaTbiBaHUU
OTOTMPUCTOPHLIX AaTymnkoB. B yctponctBax MP gyroBasd 3awuTta C NyCKOM MO TOKY MOXET
ObITb peanu3oBaHa M Ha BHelwHen 3awuTte (NnapameTp «Bxog» pormkeH ObiTb 3agaH Kak
N3MEpPUTENbHBIN OpraH TOKOBOW CTyneHwn, Hanpumep «I> WO»; napametp «bnokuposka» -
3anporpammmnpoBaH kak « DN UHB.», rae DN — ANCKPETHLIWM BXOA, Ha KOTOPbIN NOAETCSA curHan
C hoToTUpUCTOpA).
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11.9.2 OpraHusaumsa norn4yeckom 3awmTbl WuH (J1I3LL)

MpuHuun genctena J13LWW ocHoBbiBaeTcs Ha ToM, 4TO npu K3 Ha WKWHaX, TOK npoTekaeT
TONbKO Yepe3 nutarwme npucoeanHenuns. MNpu K3 B Touke K1 (pucyHok 11.14) 3awmta dougepa
GrnokvpyeT ObICTPOAENCTBYIOLLYIO CTyNeHb Ha BBOAE (CEKUMOHHOM BblkntovaTene). [lpu
3aMblkaHUM Ha wuHax (Toyka K2, pucyHok 11.14) 3awmtel duaepoB He YyBCTBYHOT
noBpexaeHusi 1 BNOKMPOBKM BbICTPOAENCTBYIOLLEN 3aLLUMTLlI HA BBOAE HE NPOUCXOANT.

Brnoknpytowme opranbl JI3W BbIBOgATCA OT Kaxgoro cduaepa, cobupatoTcs BMecTe U
NOCTynatT Ha AUCKPETHbIE BXOAbl 3alUMTbl BBOAA U CEKLMOHHOMO BblKMoyaTens. [1pn KopoTKoMm
3ambikaHun B TOoyke K1 cpabatbiBaeT wu3aMepuTenbHbI opraH 3awutbl duaepa 3o1 U
3amblKaloTca €€ KOHTakTbl 301.1 M 301.2, 6nokMpysa GbICTPOAENCTBYIOLLYIO 3almuTy BBOAA U
CeKUMoHHoro Bbikntovatens. MNpu K3 B Touke K2, T.e. Ha wwnHax, Tok K3 He npoTekaeT HU B
OOHOW 3aluMTe OTXoAsLen NMHUMK, No3ToMy BbiCTpoaencTByoLWas CTyrneHb He BrnokupyeTcsa u
paboTaeT Ha OTKMoYEHNE BBOAA (NN CEKLMOHHOMO BbIKMNOYaTENs).

Qcs
ey 9 [7]
1 2 [ yZ4 o > |
Ql? Q2 HEl Qs HEl
K1
301.1 301.2
302.1 302.2
+ 303.1 AvcKpeTHbIR + 303.2 AuckpeTHbii
Bx0[ 3ass BX0p 3acs
) uenu . uenu
6110KMpoBKM 6110KMpoBKM
J13LL (Ha BBOAHOM JI3WW (Ha cekumoHHOM
BbIKMovaTerne) BbIKMovaTerne)

PucyHok 11.14 — lNpuHUMN 4eNCTBUA NTOTMYECKON 3aLmUTbl LLUMH

B kauectBe wucnonHutenoHoro opraHa J13LWW MOXHO ucnonb3oBaTb CTYNeHb TOKOBOM
3alMTbl C BbIAEPKKOWN BPEMEHW, pacCYUTaHHOW NO crneayrowen dpopmyne:
t s = tcpaﬁ.I/IO +tcpa6.p +t06p.z).c. 1 (25)
roe t,,.;..0— BPeMs cpabaTbiBaHUs M3MEPUTENBHOTO OpraHa 3almTbl puaepa
(tcpaaﬂo =30 MC);
t — BpeMs cpabaTtbiBaHUA penenHoro Bbixoga (t

t

~5MC);

cpab.p cpab.p

wopoc. — BPEMS 0B6PabOTKM CUrHaNa ¢ AMCKPETHOrO BXOAA Ha 3aluTe

nuTatoLwero npucoeanHenus (t,;,, . = 20Mc);

t,,— Bpewms 3anaca (t,,, =~50mc).

Ncxonsa us (25) pekomengyeTcs npuHMMaTh yctaBky no Bpemenun J13LU He meHee 150 mc.

YctaBka no Toky JISW BbiGBUpaeTca mcxoass u3 ycrioBus OTCTPOWKM OT CBEPXTOKOB
nocrieaBapuirHbIX NMeperpysoK, T.e. Mocre OTKIYEHUS KOPOTKOro 3aMblkaHUSI Ha OTXO4sLEen
NNHWKA:

k, -k
IC.3 = % Ipa6.MaKc1 (26)
B

rae lpas. makc — MAKCMMarbHbIN pabounii TOK pacnpeaycTponcTsa.

B cnyyae ucyesHoBeHUA HanpskeHuMst Ha wuHkax JI3W npu KOpOTKOM 3aMblKaHUW Ha
duaepe N3 He 6ymetr OGnokMpoBaHa WM NPOU3ONAET JIOXKHOE OTKIHOYEHUE BCEWN CEKLMMW.
[MoaTomy pekoMeHAayeTCsa BbINOMHATL KOHTPOSb HanpshkeHus Ha wuHkax J13LW ¢ 6nokuposkown
JISLL npun OTCYTCTBUM HA HUX HaMPSKEHWS.

MP550 pegakuna 1.00 154 www.bemn.by
OAOQO «benanektpomoHTaxHanagka», MuHck upr@bemn.by



11.10 PekomeHaauum no opraHMsaumm ycTponcTBa pesepBMpoBaHUsA OTKasa
Bbikntovatens (YPOB)

MpuHuun genctena YPOB cnegyowmi:

- npu K3 cpabatbiBaeT 3awmTa, BoipabaTbiBaeT CUrHaN Ha OTKMAOYEHWE BbIKIoYaTens;

- ecnu Yyepes BpeMs, AoCTaTovHOe AN OTKMIOYEHUs BbIKMoYaTens ToK He nponagaeT, To
BblJA€TCs CUrHam Ha OTKIYEHWE BbILIECTOALEro BblKAYaTensa 3awwmton 6e3 BblOepXKKu
BPEMEHN.

MpuHuun peanusaumm YPOB Ha yctponctBax MP nokasaH Ha pucyHke 11.15. lNyckoBble
opraHbl YPOB BbIBOAATCA OT Kaxpgoro dwugepa, cobuparoTca BMECTe M MNOCTynawT Ha
OUCKpPeTHble BXOAbl 3alinTbl BBOAA U CEKLUMOHHOIO BblknovaTens. Npu KOpoTKOM 3aMblkaHUM B
Toyke K1 cpabatbiBaeT CcTyneHb 3awmnThl puaepa 301 M OOQHOBPEMEHHO C Nogaven komaHabl Ha
oTknoyeHne Q1 3anyckaetca TauMep Torn, €CAN NO UCTEYEHUN BPEMEHN Tor TOK HE nponan
3aMblKalTCA KOHTaKThl 301.3 U 3014, NogaBas CUrHanm Ha OTKNIOYeHWe BBOAHOMO W
CEKLMOHHOrO BbIKNtoYaTens.

Qcs

QBBIj (]
| 2 [ PR | -
9 ot o
K1

301.3 3q1.4
3q2.3 3q2.4
+ 303.3 OunckpeTHbIn + 303.4 OuckpeTHbIn
BXxo 3aqes BXxo 3ace
uenwn uenu
nycka YPOB nycka YPOB
(Ha BBOGHOM (Ha CekuMoHHOM
BbIKMOYarene) BbIKMOYaTene)

PucyHok 11.15 — MpuHumn peanusaunn YPOB

Bpema Tornn («BPEMA OTKITKOUEHUAY 3agaétca B nogmeHto «BbIKITKOYATENb» meHto
«BXOOHbIE CUIMHAIbI») onpegensieTcs cnegyowmuM BblpaXKeHUeM:
T =t +t +t +1

omK1 OmKI cpab.p

(27)

06p.0.c.
roe toren — Hambonbluee BpeMs OTKITHOYEHUS BbIKNKOYaTenNs;
t.an — Bpems 3anaca (t,,, =~50mc).

Torn PEKOMEHAyeTCa npuHumaTtb pasHbiM (0,15+0,25) ¢ B 3aBucumocTn OT TuNa
NPUMEHSIEMbIX BbIKNOYaTeNen.

OTkntoyenne no curHany YPOB MOXHO peanu3oBaTtb Ha BHELIHEN 3aluTe Uv Ha CTyNeHu
3aWmMTbl OT NOBbILWEHMS Toka. Bo BTOpoM criydyae nyck 3alimTbl OCYLLECTBNSETCS NO CuUrHany
YPOB, npu aTtomM ucnonb3dyeTca ycTtaBka Mo TOKY, KOTopas BblOMpaeTcs ucxoasd n3  ycrioBusd
obecneyeHnsa YyBCTBUTENBHOCTU K K3 B KOHLE OTXOOAWNX NIMHUIA U XXenaTenbHO OoIMKHA BbITb
Bbllle HaubonblLUero HarpysoyHOro Toka pacnpegycrtpoucTBa. [lepBbi Kputepuin ABnAeTcd
npuoputeTHbiM. Peanusaumen YPOB Ha cTyneHuM TOKOBOW 3awmTbl gocturaetca 6onee
BblCOKas HagéxXHocTb paboTel YPOB, T.K. CHWXaeTcss BEPOSTHOCTb FIOXKHOrO OEeNCTBUSA 3TOWU
aBTOMaTUKM B Cly4Yae CamMONpPOU3BOSIbLHOIO (Cry4anHOro) 3aMblKaHUSA KOHTaKTa B LEenu nycka
YPOB.
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11.11 PekomeHgauum no opraimsaumm YPOB3 (coBmecTHOM peanu3auum
YPOB u J13LL)

B yctponcteax MP550 peanusosaHa nornka YPOB3 (pucyHok 11.16). MNMpuHUmMn gencrems
YPOB3 ocHoBbLIBaeTca Ha COBMECTHOW O6noknmpoBke ObICTPOAENCTBYOWEN 3alnTbl Ha
nuTalLWweM NpnucoeanHeHnn nyckosbiMmn opraHamm YPOB u J13LL.

B yctponctBax MP550 YPOB3 BBeaeHo B paboTy, ecnvm ogHOBPEMEHHO BBEAEHbI JIOrnka
YPOB u N13LL.

n3u

|

| BbiBeaeHo
I>In3Lw )/ BegeHo &

Curnan: pabota
nsuw
CurHan: paboTta (YPOB3)

YPOB ]

PucyHok 11.16 — Jlornyeckasa cxema YPOBS

QBB/ij_D_\
o "o

301.1 3013 301.2 301.4
ol 3oy %
302.1 3023 302.2 324
@l S @2 o
+ 303.1 303.3 HunckpeTHbIN + 303.2 303.4 [uckpeTHbIN
— BX0A 3ass — BXOA 3acs
uenu 611OKMPOBKM Lenu 61oKMPOBKM
TOKOBOM OTCEYKMN TOKOBOW OTCEYKM
(Ha BBOOHOM (Ha cekuMoHHOM
BblKMoyaTene) BbIKNoyarene)

PucyHok 11.17 — Cxema uenouyku N13LLU-YPOB

Mpn BO3HMKHOBEHMM KOPOTKOro 3aMblkaHma K1  (pucyHok 11.17) cpabatbiBaeT
N3MepUTEnbHBLIA TOKOBbIM OpraH 3awutbl duagepa — 3amblkatotea pene 3o1.1, 301.2 u
GrNOKMPYIOT TOKOBbLIE OTCEYKM HA BBOAE UM CEKLMOHHOM BbIKNtovaTene. Ecnn nocne ncreyeHms
BblAEPXKN BPEMEHUN Tor; OT MOMEHTa Nodadn KOMaHabl Ha OTKIKOYEeHue BbikntodaTensa Q; ToK
He nponagaeT, TO pa3MbIKaloTCA BbIXOAHbIE pere 3awnTtbl 301.3, 301.4 (peanuayoLwme QyHKUMIO
YPOB), p[ebnokvpyss TOKOBble OTCEYKM Ha nuTalwmx npucoeguHeHusax. OTcedkm
oTpabartbiBaloT, OTKNIOYAsA NuTaroLWwme npucoeamHeHnsa. Ecnm npomsoLwwno noBpexaeHne B TOUKE
K2, To KoHTakTbl 301.1, 301.2 oOcTalTCA pa3omkHyTbiMu, paborta JI3LU paspelieHa n oHa
oTkntoyaeT Qg (Qcs).

Ncxopa w3 npuHuuna pgencteus JI3W Ha ObicTpogencTBylOWEen 3awuTte nuMTaroLwmx
npucoeanHeHnn Heobxoanma Bblaepkka BpemeHn He meHee 150 mc. YcTaBka no TOKY OTCEYKM
BblGupaeTcss ucxogs M3 ycrioBusi OTCTPOMKM OT CBEPXTOKOB MOCreaBapuUrHbIX Neperpysok, T.e.
nocne OTKMIOYEHUS KOPOTKOrO 3aMblkaHWS Ha OTXOASALWEN IMHMKM, a Takke Mo YCroBUIO
YYBCTBUTEMBHOCTU K KOPOTKMM 3aMblkaHMsIM B KOHUe ¢uaepoB. Oba aTUX ycrnoBust OOSTKHbI
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OblTb CTPOro BbINOMHEHbI AN obecneyeHns npaBuIibHOrO yHKuMoHmMpoBaHua YPOB n J13LL,
4YeM OorpaHMyYMBaeTCsl BO3MOXHOCTb MPUMEHEHUS aHHOW FNOTUKN.

YPOBS3 nmeeT npemMmyLecTBo B TOM, YTO NO3BOSISIET UCMNOSb30BaTb TONIbKO OAHW 00LME LWNHKK
YPOB wn JI3LW, wucknioyaeT noxHoe fencteBue YPOB B criyyae HenpaBuiibHbIX OeWNCTBUM
nepcoHana npwu WCNbITaHMAX BbIKNoYaTenen duaepos. Hepoctatkom YPOB3 gBnsetcs

yBeJIn4eHne BpEeMEeHU OTKIIIHEeHUA Mnpu OTpa6aTblBaHV||/| norvkn YPOB no CpaBHEHNIO C
«4mncteim» YPOB.
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MpunoxeHne b Cxema BHewHuUx npucoeamHeHmnn MP550
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NMpunoxeHne B  KapTta meHio n Tabnuubl MP550
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BXOI[HBIC JJOTUYCCKHUEC CUI'HAJIbI

K JIOTMUYECKUE JIC 1 <>
B CUTHAJH @ @
JC 1 <>
BXOI IOl: HET
CM. TAB.
)

CHnucok CUTHAJIOB, UCTIOIB3YEMBbIX MPU (OPMUPOBAHUU
BXOJTHOTO JIOTUYECKOTO CUTHaJIa

Twn
Ne cuUrHana
1 N1 HET A MHB
2 02 HET nA HB
3 n3 HET A MHB
4 N4 HET A MHB
5 ns HET A MHB
6 ne HET A MHB
7 n7 HET A MHB
8 ns HET A MHB
9-16 |PesepB

MP550 pepakuma 1.00
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JIC 4 <> JIC 5 <UJIn> @
b))
JIC 4 <> JIC 5 <UJIi>
BXonOo Il: HET BXOonOo Il: HET
CM. TAB. CM. TAB.
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BBIXOI[HBIC JJOTHYCCKHUEC CUI'HAJIbI

K BHX.JIOTVMYECKINE
B CUT'HAJIH

BJIC1

J

BJIC1

OTKJI.BHKJI. HET

e

BJICS8

BJICS8

OTKJI.BHKJI. HET

e

Crnucok CUTrHajioB, UCIIOIB3YEMbIX MPU (OPMUPOBAHUU

BBIXOJHOI'O JIOTHYCCKOI'O CUI'HaJIa

Ne Tun curHana

1 OTKI. BbIKN. HET | OA
2 Bkn. BbIK. HET | OA
3 HeucnpasHocte | HET | OA
4 p. ycTaBok HET | OA
5 PesepB HET | OA
6 CurHanusauus HET | OA
7 Asapusi HET | A
8 3emns HET | OA
9 ABP Bkn. HET | OA
10 ABP Otkn. HET | OA
11 ABP Brnok. HET | OA
12 Peseps HET | A
13 Pa6oTa J13LU HET | OA
14 Pa6oTta YPOB HET | OA
15 Bkn. no AMNB HET | OA
16 YckopeHue HET | OA
17 a1 HET | OA
18 a2 HET | OA
19 a3 HET | OA
20 4 HET | OA
21 a5 HET | OA
22 6 HET | OA
23 n7z HET | OA
24 8 HET | OA
25 Peseps 1 HET | OA
26 Peseps 2 HET | OA
27 Peseps 3 HET | OA
28 Peseps 4 HET | OA
29 PesepB 5 HET | OA
30 Peseps 6 HET | OA
31 Peseps 7 HET | OA
32 Peseps 8 HET | OA
33 1k HET | OA
34 J12 HET | OA
35 N3 HET | OA
36 J14 HET | OA
37 5 HET | OA
38 J16 HET | OA
39 N7 HET | OA
40 118 HET | OA
41 Mo 1> HET | OA
42 1> HET | OA
43 Mo I1>> HET | OA
44 I>> HET | OA
45 MO 1>>> HET | OA
46 I>>> HET | OA
47 MO I>>>> HET | OA
48 1>>>> HET | OA

MP550 pegakums 1.00

49 12> 10O HET | OA 98 Cccnz2 HET | OA
50 12> HET | OA 99 CCJi3 HET | OA
51 12>> 1O HET | OA 100 Cccn4 HET | OA
52 12>> HET | OA 101 Cccns HET | OA
53 10> MO HET | OA 102 CCle HET | OA
54 10> HET | OA 103 ccnz HET | OA
55 10>> 1O HET | A 104 CCJi8 HET | OA
56 10>> HET | OA 105 ccn9 HET | OA
57 In> MO HET | A 106 CCJ110 HET | OA
58 In> HET | OA 107 ccn HET | OA
59 In>> WO HET | AA 108 CCl12 HET | OA
60 In>> HET | OA 109 CCI13 HET | OA
61 Ir> 1o HET | OA 110 CCl14 HET | OA
62 I> HET | OA 111 CCI15 HET | OA
63 12/11 NO HET | OA 112 CCI116 HET | OA
64 12/11 HET | OA 113 ccn1z HET | OA
65 Peseps 9 HET | OA 114 CCI18 HET | OA
66 Peseps 10 115 CCI19 HET | OA
67 Pe3seps 11 116 CCIn20 HET | OA
68 Peseps 12 117 ccnz21 HET | OA
69 Peseps 13 118 CCI22 HET | OA
70 Peseps 14 119 CCn23 HET | OA
71 Peseps 15 120 CCl24 HET | OA
72 Pe3sepB 16

73 Peseps 17

74 Pe3seps 18

75 Peseps 19

76 Peseps 20

77 Peseps 21

78 Peseps 22

79 Peseps 23

80 Peseps 24

81 Peseps 25

82 Peseps 26

83 Peseps 27

84 Peseps 28

85 Peseps 29

86 Peseps 30

87 Peseps 31

88 Peseps 32

89 B3-1 HET | OA

90 B3-2 HET | OA

91 B3-3 HET | OA

92 B3-4 HET | OA

93 B3-5 HET | OA

94 B3-6 HET | OA

95 B3-7 HET | OA

96 B3-8 HET | OA

97 ccn HET | OA
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Tabnuua B.1 — Criucok curHajioB, UCMOJIb3yeMbIX TIPU POPMUPOBAHUHU BHEUTHETO
CUTHAJIa, CUTHAJIOB OJIOKMPOBKH 3aIUT, COCTOSTHUM BBIKITIOYATENS,

curHasioB ABP u AIIB.
Kox | Twun curnana Kox | Twun curaaaa Kox | Twun curnana
0 HET 22 | Peseps 44 | JI6
1 A1 <UHB> 23 | Peseps 45 | J17 <UHB>
2 1 24 | Peseps 46 | JI7
3 12 <HB> 25 | Peseps 47 | JI8 <MHB>
4 12 26 | Peseps 48 | JI8
5 A3 <UHB> 27 | Peseps 49 | BJICI <UHB>
6 13 28 | Peseps 50 | BJIC1
7 J4 <HB> 29 | Peseps 51 | BJIC2 <HHB>
8 J4 30 | Pesepm 52 | BJIC2
9 5 <UHB> 31 | Peseps 53 | BJIC3 <HHB>
10 | 15 32 | Pesepn 54 | BJIC3
11 | J16 <UHB> 33 | JI1 <UHB> 55 | BJIC4 <HHB>
12 | J16 34 |1 56 | BJIC4
13 7 <HHB> 35 J12 <NHB> 57 BJIC5 <HMHB>
14 | a7 36 | JI2 58 | BJIC5
15 | 18 <UHB> 37 | JI3 <UHB> 59 | BJIC6 <HHB>
16 | /18 38 | JI3 60 | BJIC6
17 | Peseps 39 |J4 <UHB> 61 | BJIC7 <HMHB>
18 | Peseps 40 |JI4 62 | BJIC7
19 | Peseps 41 | JI5 <UHB> 63 | BJIC8 <HMHB>
20 | Pesepm 42 | JI5 64 | BJICS
21 | Pesep 43 | JI6 <MHB>
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Taomuna B.2 — BeixoaHbie curaaisl

Kox | Tum curnaaa Kox | Tunm curaajaa Kox | Tum curnajaa
0 | OTki. BBIKIL. 41 | CPAB I> 82 | Pezeps 27
1 | Bk BBIKIL 42 | UO I>> 83 | Pesepn 28
2 | HeucnpaBHOCTB 43 | CPAB I>> 84 | Peseps 29
3 | Pezepn 44 | NO I>>> 85 | Peseps 30
4 | Peseps 45 | CPAB I>>> 86 | Peseps 31
5 | Curnanuzanus 46 | MO I>>>> 87 | Peseps 32
6 | Orkmouenue 47 | CPAB I>>>> 88 | B3-1
7 | 3emus 48 | MO 12> 89 | B3-2
8 | ABP Bk 49 | CPAB 12> 90 | B3-3
9 | ABP Otk 50 | MO 12>> 91 | B34
10 | ABP Bbrok. 51 | CPAB I2>> 92 | B3-5
11 | Pesepn 52 | MO 10> 93 | B3-6
12 | Pabora JI3LI 53 | CPAB 10> 94 | B3-7
13 | Padora YPOB 54 | 110 10>> 95 | B3-8
14 | Bk no AIIB 55 | CPAB 10>> 96 | CCJI1
15 | Yckopenue 56 | MO In> 97 | CCJI2
16 | 11 57 | CPAB In> 98 | CCJI3
17 | ]2 58 | MO In>> 99 | CCJI4
18 | J13 59 | CPAB In>> 100 | CCIJIS
19 | 14 60 | MO Ir> 101 | CCJI6
20 | 15 61 | CPAB Ir> 102 | CCJ17
21 | JI6 62 | 1O 12/11 103 | CCJI8
22 | A7 63 | CPAB I12/11 104 | CCJI9
23 | A8 64 | Pe3epr 9 105 | CCJI10
24 | Peseps 1 65 | Peseps 10 106 | CCJI11
25 | Peseps 2 66 | Peseps 11 107 | CCJ12
26 | Peseps 3 67 | Pezeps 12 108 | CCJI13
27 | Pezepn 4 68 | Pesepn 13 109 | CCJ114
28 | Pezep 5 69 | Pezeps 14 110 | CCJI15
29 | Peseps 6 70 | Pe3epn 15 111 | CCJI16
30 | Peseps 7 71 | Pe3eps 16 112 | CCJ17
31 | Pezepn 8 72 | Pezeps 17 113 | CCJI18
32 | J 73 | Pesepn 18 114 | CCJ19
33 | JI2 74 | Pe3eps 19 115 | CCJI20
34 | JI3 75 | Peseps 20 116 | CCJI21
35 | JI4 76 | Pesepn 21 117 | CCJI22
36 | JIS 77 | Peszeps 22 118 | CCJI23
37 | JI6 78 | Pesepn 23 119 | CCJI24
38 | JI7 79 | Peseps 24
39 | JI8 80 | Peseps 25
40 | MO I> 81 | Peseps 26
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Tabmuua B.3 — Curgansl BHEIIHUX 3AIUT

Kon Tun curuaja
0 HET

1 A1 <MHB>
2 A1

3 12 <HB>
4 J2

5 J3 <MHB>
6 13

7 |14 <UHB>
8 J4

9 A5 <MHB>
10 | A5

11 | 16 <UHB>
12 | 16

13 | 7 <HB>
14 | a7

15 | A8 <UHB>
16 | A8

17 | Peseps

18 | Peseps

19 | Peseps

20 | Pesepm

21 | Peseps

22 | Peseps

23 | Pesepn

24 | Pesepn

25 | Pesep

26 | Pesepr

27 | Peseps

28 | Pesep

29 | Pesepn

30 | Pesepm

31 | Peseps

32 | Peseps

33 | ] <WHB>
34 | J1

35 |12 <VHB>
36 | JI2

37 | JI3 <VHB>
38 | JI3

39 |J4 <UHB>
40 |Ji4

41 | JI5 <VHB>
42 | JI5

43 | JI6 <UHB>
44 | JI6

45 | J17 <VHB>
46 | JI7

47 | JI8 <UHB>
48 | JI8

49 | BJICI <HHB>
50 | BJIC1

51 | BJIC2 <HWHB>

MP550 pegakums 1.00
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Kox Tun curuajaa

52 BJIC2

53 BJIC3 <HHB>

54 | BJIC3

55 BJIC4 <VHB>

56 BJIC4

57 BJIC5 <HHB>

58 BJICS

59 BJIC6 <VHB>

60 BJIC6

61 BJIC7 <VHB>

62 BJIC7

63 BJIC8 <HHB>

64 BJICS

65 I> 10O <UHB>

66 I> 1O

67 I> CPAB <IHB>

68 I> CPAB

69 I>> NO<MHB>

70 I>> 1O

71 I>> CPAb <IHB>

72 I>> CPADB

73 I>>> 10O <UHB>

74 I>>> 1O

75 I>>> CPAB <UHB>

76 I>>> CPAB

77 I>>>> 11O <UHB>

78 I>>>> 10O

79 I>>>> CPAB <UHB>

80 I>>>> CPAB

81 12> MO <1 IHB>

82 12> 11O

83 12> CPAB <UHB>

84 12> CPAB

85 12>> 11O <1UHB>

86 12>> 1O

87 12>> CPAB <UHB>

88 12>> CPAB

89 10> MO <UHB>

90 10> 11O

91 10> CPAB <UUHB>

92 10> CPAB

93 10>> 11O <MHB>

94 10>> 1O

95 10>> CPAB <UHB>

96 10>> CPADB

97 In> MO <ITHB>

98 In> 11O

99 In> CPAB <UUHB>

100 | In> CPAB

101 | In>> 1O <MHB>

102 | In>>HO

103 | In>> CPABb <UHB>
169
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104 | In>> CPADB

105 | Ir> MO <MUHB>

106 | Ir> 1O

107 | Ir> CPAB <MIHB>

108 | Ir> CPAB

109 | 12/11> 1O <UHB>

110 | 12/11> 1O

111 | 12/11> CPABb <MIHB>

112 | 12/11> CPAB

113 | Peseps
www.bemn.by
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Tabnuma B.4 — Curnansl ”HIUKaTOPOB

Kon Twun curnana
0 Hert
1 | Orki. BeikiI. <MMHB>
2 | OTKII. BBIKIL.
3 | Bk Beika. <UHB>
4 BxJ1. BBIKII.
5 | HeucnipaBnocte <UTHB>
6 | HeucnipaBHOCTB
7 | Pesepn
8 | Pesepn
9 Peszepn
10 | Pesepn
11 | Curganuzanus <MMTHB>
12 | Curganuzanus
13 | Orkmrouenne <UHB>
14 | Orknrouenue
15 | Bemmsa <UHB>
16 | 3emus
17 | ABP Bxiu. <UHB>
18 | ABP Bxu.
19 | ABP Orka. <UHB>
20 | ABP Otk
21 | ABP bnok. <UHB>
22 | ABP Biok.
23 | Pezepn
24 | PesepB
25 | Pabora JI3II <MHB>
26 | Pabora JI3III
27 | Pabora YPOB <MHB>
28 | Pabora YPOB
29 | Bxi. mo AIIB <MMIHB>
30 | Bxi. mo AIIB
31 | Vckopenne <UHB>
32 | YckopeHue
33 | ]Il <UHB>
34 |7l
35 | JI2 <HB>
36 | 12
37 | 13 <MHB>
38 | 13
39 | 714 <UHB>
40 | 14
41 | 15 <UHB>
42 | 15
43 | 16 <UHB>
44 | 16
45 | 17 <UHB>
46 | 17
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OAOQO «benanektpomoHTaxHanagka», MuHck

Kon Tun curnana
47 | 18 <MHB>
48 | I8
49 | Peseps
50 | Pesepn
ol | Pesepn
52 | Peseps
53 | Pesepn
o4 | PesepB
55 | Pesepn
56 | Peseps
57 | Pezeps
58 | Pesepn
99 | Pesepn
60 | Pesepn
61 | Pesepn
62 | Peseps
63 | Pesepn
64 | Peseps
65 | JI1 <UHB>
66 | JI1
67 | JI2 <UHB>
68 | JI2
69 | JI3 <MHB>
70 | JI3
71 | J14 <UHB>
72 | J14
73 | JIS <UHB>
74 | JI5
75 | JI6 <UHB>
7% | JI6
77 | JI7 <UHB>
78 | J17
79 | JI8§ <MHB>
80 | JI8
81 | BJIC1 <UHB>
82 | BJIC1
83 | BJIC2 <IHB>
84 | BJIC2
85 | BJIC3 <MHB>
86 | BJIC3
87 | BJIC4 <MUHB>
88 | BJIC4
89 | BJIC5 <MHB>
90 | BJICS
91 | BJIC6 <UHB>
92 | BJIC6
93 | BJIC7 <UHB>
94 | BJIC7
95 | BJIC8 <UHB>
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Ko Tun curnana Kon Tun curnana
96 | BJICS 145 | Peseps
97 | MO I> <MUTHB> 146 | Peseps
98 | MO I> 147 | Pesepn
99 | CPAB I> <MIHB> 148 | Peseps
100 | CPAB I> 149 | Peseps
101 | MO I>> <1IHB> 150 | Peseps
102 | O I>> 151 | Peseps
103 | CPAB I>> <UHB> 152 | Peseps
104 | CPAB I>> 153 | Pesepr
105 | 1O I>>> <1HB> 154 | Pesep
106 | MO I>>> 155 | Peseps
107 | CPAB I>>> <1IHB> 156 | Peseps
108 | CPAB I>>> 157 | Peseps
109 | MO I1>>>> <IHB> 158 | Peseps
110 | MO I>>>> 159 | Peseps
111 | CPAB I>>>> <[IHB> 160 | Peseps
112 | CPAB I>>>> 161 | Peseps
113 | MO 12> <1IHB> 162 | Pesep
114 | O 12> 163 | Peseps
115 | CPAB 12> <UHB> 164 | Pesep
116 | CPAB 12> 165 | Pesep
117 | 1O 12>> <HB> 166 | Peseps
118 | MO 12>> 167 | Pesepr
119 | CPAB 12>> <UHB> 168 | Pesepn
120 | CPAB I12>> 169 | Peseps
121 | 1O 10> <UHB> 170 | Peseps
122 | 1O 10> 171 | Pesepn
123 | CPAFB 10> <IHB> 172 | Pe3eps
124 | CPAB 10> 173 | Peseps
125 | MO 10>> <1THB> 174 | Pe3epB
126 | MO 10>> 175 | Peseps
127 | CPAB 10>> <UHB> 176 | Peseps
128 | CPAB 10>> 177 | Peseps
129 | MO In> <IHB> 178 | Pesepn
130 | MO In> 179 | Peseps
131 | CPAB In> <UHB> 180 | Pesepn
132 | CPAB In> 181 | Peseps
133 | MO In>> <1UHB> 182 | Peseps
134 | 1O In>> 183 | Pesepn
135 | CPADB In>> <UHB> 184 | Peseps
136 | CPAB In>> 185 | Peseps
137 | MO Ir> <UUHB> 186 | Peseps
138 | O Ir> 187 | Pesepn
139 | CPAB Ir> <MUHB> 188 | Pesepnr
140 | CPAB Ir> 189 | Peseps
141 | MO 12/11 <UHB> 190 | Peseps
142 | O 12/11 191 | Peseps
143 | CPAB 12/11 <UHB> 192 | Peseps
144 | CPAB 12/11 193 | B3-1 CPAb <UHB>
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Koxa Tun curagana

194 | B3-1 CPAbB

195 | B3-2 CPAb <MIHB>

196 | B3-2 CPAbB

197 | B3-3 CPAb <IHB>

198 | B3-3 CPAbB

199 | B3-4 CPAb <UHB>

200 | B3-4 CPAb

201 | B3-5 CPAb <UHB>

202 | B3-5 CPAb

203 | B3-6 CPAb <UHB>

204 | B3-6 CPAb

205 | B3-7 CPABb <MHB>

206 | B3-7 CPAbB

207 | B3-8 CPAb <MHB>

208 | B3-8 CPAbB

209 | CCJI1 <MHB>

210 | CCJI1

211 | CCJI2 <UHB>

212 | CCJI2

213 | CCJI3 <UHB>

214 | CCJI3

215 | CCJI4 <MHB>

216 | CCJI14

217 | CCJIS <UHB>

218 | CCJIS

219 | CCJI6 <IHB>

220 | CCJI6

221 | CCJ17 <UUHB>

222 | CCJ17

223 | CCJI8 <MIHB>

224 | CCJI8

225 | CCJI9 <UHB>

226 | CCJI9

227 | CCJI10 <MHB>

228 | CCJI10

229 | CCJI11 <MHB>

230 | CCJI11

231 | CCJI12 <UHB>

232 | CCJI12

233 | CCJI13 <MHB>

234 | CCJI13

235 | CCJI14 <UHB>

236 | CCJI14

237 | CCJI15 <MHB>

238 | CCJI15

239 | CCJI16 <MHB>

240 | CCJI16

241 | CCJI17 <UHB>

242 | CCJI17

MP550 pegakums 1.00
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243

CCJI18 <UHB>

244

CCJI18

245

CCJI19 <UHB>

246

CCJI19

247

CCJI20 <UUHB>

248

CCJ120

249

CCJI21 <UHB>

250

CCJ121

251

CCJI22 <UHB>

252

CCJ122

253

CCJI23 <UHB>

254

CCJI23

255

CCJI24 <UUHB>

256

CCJ124

257

Pesepn

258

Pezepn

259

Pesepn

260

Pezepn

261

Pezepn

262

Pesepn

263

Pezepn

264

Pesepn

265

Pezepn

266

Pesepn

267

Pesepn

268

Peseps

269

Pesepn

270

Peseps

271

Pesepn

272

Peseps

273

Peseps

274

Pesepn

275

Peseps

276

Pesepn

277

Peseps

278

Pesepn

279

Peseps

280

Peseps
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Tabnuya B.5 —

Tabnuuya curHanos MP550

Ne Tun curHana HasHauyeHue

0 HET Pene He ncnonbayetcs

1 OTKI1. BKIl.<NHB> CurHan OTKNIYNTL BbIKNKOYaTENb UHBEPCHbLIN

2 OTKIJ1. BKII. CuvrHan oTKNYUTb BbIKMNYaTenb

3 BKJ1. BbIKI1.<NHB> CurHan BKNKYUTb BbIKKOYATENb UHBEPCHbLIN

4 BKI. BbIKIJI. CvrHan BKNOYUTb BbIKMOYaTENb

5 HEWCIP. <WHB> CwurHan HemcnpaBHOCTb MHBEPCHbIN

6 HEWCIPABHOCTb CwurHan HencnpaBHOCTb

7 'P. YCTABOK OCH. B paboTe ocHOBHas rpynna yctaBok

8 P. YCTABOK PES. B paboTte pe3sepBHas rpynna yctaBoK

9 CUTHAI. <NHB> CurHanunsaums (3anucb B XypHarne aBapuin) MHBEPCHbIN
10 CUrHANNSALUNA CurHanusauus (3anucb B XypHarne aBapui)

11 OTKINKYEHNE  <UNHB> ABapuNHOE OTKIKYEHME (3an1Ch B XypHane aBapumn) MHBEPCHbIN
12 OTKITOYEHUE ABapuiiHoe OTKMNYeHWE (3annchb B XXypHane asapun)
13 3EMIA  <MHB> 3emns (3anuncb B XypHane aBapwii) MHBEPCHbIN
14 3EMJIA 3emns (3anucb B XypHane asapui)

15 ABP BKJl. <MHB> MHBepCHbIV curHan BknoyeHus pesepsa no ABP
16 ABP BKI1. Cuvrnan BkntoyeHus pesepsa no ABP

17 ABP OTKJl. <NHB> MHBepCHbIV curHan oTknyeHus pesepsa no ABP
18 ABP OTKIJ1. Curnan oTtkntoyeHus pesepsa no ABP

19 ABP BJ/1OK. <MHB> MHBepcHbIvi curHan 6nokuposku ABP

20 ABP BNOK. Cuvrnan 6nokuposku ABP

21 PE3EPB Cvrnan 3apesepBrpoBaH

22 PE3EPB Cvrnan 3apesepBrpoBaH

23 PABOTA N13WI <NHB> MHBepcHbIvi curHan cpabaTbiBanms J1I3LW

24 PABOTA 131U CwvrHan cpabatbiBaHus J13LU

25 PABOTA YPOB </HB> MHBepcHbIn curHan pabotel YPOB

26 PABOTA YPOB Curnan pabotel YPOB

27 BKJ1. MO AlNB <MHB> MHBepCHbIN curHan BkNoYeHus Bblkntovatens no AlB
28 BKI. MO AlNB CwurHan Bkn4veHus Bolknodarens no AlNB

29 YCKOPEHVE <WHB> VIHBEpCHbIN cUrHan pexvMa yCKopeHus

30 YCKOPEHUVE CuvrHan pexxuma ycKkopeHus

31 a1 <NHB> BxogHou guckpeTHbin curHan 1 uHBepcHbIN

32 a1 BxogHon guckpeTHbi curHan 1

33 a2 <NHB> BxogHou guckpeTHbln curHan 2 nHBepCHbIN

34 02 BxogHon guckpeTHbI curHan A2

35 a3 <VHB> BxogHou guckpeTHbin curHan 3 uHBepcHbIn

36 03 BxogHon guckpeTHbI curdan A3

37 04 <NHB> BxogHon anckpeTHbIn curHan [14 nHBepcHbIn

38 04 BxogHon guckpeTHbI curHan 14

39 5 <HB> BxogHon gucKpeTHbI curHan 5 nHBepcHbIN

40 5 BxogHon gucKpeTHbI curHan a5

41 6 <HB> BxogHon gucKpeTHbI curHan [6 MHBEPCHLIN

42 16 BxogHon gucKpeTHbI curHan 16

43 n7z <HB> BxogHon guckpeTHbI curHan 7 NHBEpPCHbLIN

44 n7z BxogHon gucKpeTHbI curHan a7

45 8 <HB> BxogHon guckpeTHbI curHan 8 nHBepCHbIN

46 8 BxogHon gucKpeTHbI curHan A8

47-62 | Peseps

63 m <NHB> BxogHon nornveckum curHan J11 HBepCHbIN

64 i BxogHown norndeckui curHan J11

65 12 <NHB> BxogHon nornveckum curHan J12 HBepCHbIN

66 J12 BxogHown nornyeckun curHan J12

67 J13 <HB> BxogHon normnyeckui curHan J13 MHBEPCHbIN

68 J13 BxogHow nornyeckun curHan J13

69 14 <HB> BxogHon normnyeckui curHan J14 nHBepCHbIn

70 14 BxogHow nornyeckun curHan J14

71 J15 <HB> BxogHon nornyeckui curHan J15 MHBepCHbIN

72 J15 BxogHown nornyeckun curHan J15

73 J16 <HB> BxogHon nornyeckui curHan J16 MHBEpPCHbIN
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74

ne

BxogHown norunyeckun curHan J16

75

n7 <MHB>

BxogHon noruveckui curHan J17 HBEpPCHbIN

76

nr

BxoaHown norndeckun curHan J17

77

J18 <HB>

BxogHon noruyeckui curHan J18 nHBepCHbIv

78

ns

BxogHown norunyeckun curHan J18

79

> HMO <MHB>

WHBEPCHbBIN NTOTMYECKUIA CUrHar, SABNAIOLLMIACS NOBTOpUTENEM
cpabaTtbiBaHMSA U3MEPUTENBHOIO opraHa NepBon CTyNeHW 3allnThbl
OT MPEBbILLIEHNS NO TOKY

80

1> MO

NOrNYEeCKUn cUrHan, ABNALNNCS noBTopuTenem Cp868TbIBaHVI9|
N3MEPUTEITbHOIo opraHa ﬂepBOVI CTyneHun 3alnTbl OT
NpeBbILLUEHNA MO TOKY

81

> <UHB>

VIHBepCHbIVI NOrNYECKNN cUrHan, ABNALNNCS noBToputenem
Cpa6aTbIBaHVIFI nepBon CTyneHn 3alnTbl OT NPEBbILLIEHNA MO TOKY

82

NOrNYECKUN CUrHan, ABNAILNNCS nopToputenem CpGGaTbIBaHVIH
I'IepBOl7I CTyNnEeHn 3alnTbl OT NpeBbILLEHNA MO TOKY

83

| >> 1O <UHB>

WHBEPCHbIN NOTMYECKUIA CUrHar, SBNAIOLWMIACS NOBTOpUTENEM
cpabaTbiBaHUSi U3MEPUTENBHOIO OpraHa BTOPOW CTYMEHN 3aluUThbl
OT NPEBbILLIEHNS MO TOKY

84

|1 >> MO

NOrMYecKnin curHan, SBNALWNnCS noBToputenem cpabarbiBaHns
N3MepUTENbHOrO OpraHa BTOPOW CTYNeHW 3alumTbl OT
npeBbILIEeHns MO TOKY

85

| >> </IHB>

WHBEPCHbBIN JTOTMYECKWIA CUrHar, SBNAOLWMIACS NOBTOPUTENEM
cpabaTtbiBaHMsA BTOPOM CTYNEHM 3alUNThbl OT NPEBbLILLIEHUS MO TOKY

86

| >>

NorM4ecknin curHan, SBnALWUnCca nosToputenem cpabarbiBaHns
BTOPOW CTYNEHW 3aLUNTbI OT NPEBbILLEHNS MO TOKY

87

| >>> 1O <UHB>

WHBEPCHbIN JTOTMYECKWIA CUrHar, SBNAOLWLMIACS NOBTOPUTENEM
cpabatbiBaHMA U3MEPUTENBHOIO opraHa TpeTbel CTYMNEHN
3aLUNTbl OT NPEBLILLIEHUS MO TOKY

88

| >>> 1O

NOrNYECKNIN CUrHan, ABNALWNNCS nosToputenem Cpa6aTbIBaHMF|
N3MEPUTESTbHOIo opraHa TpeTbeVI CTyneHu 3awunTbl OT
NnpeBbILEHNA NO TOKY

89

| >>> <VHB>

WHBEPCHbIN NOTMYECKUI CUrHar, SBNAOLWMUIACS NOBTOPUTENEM
cpabaTbIiBaHNs TPETbEW CTYNEHN 3aLUThl OT NPEBbILLEHNS NO
TOKY

90

| >>>

NOTNYECKUIA CUTHar, SIBNSIIOLLMIACS NoBTOpUTENEM cpabaTbiBaHNs
TPETbEN CTYNEHM 3aLNTbI OT NPEBbILLEHMS MO TOKY

91

| >>>> 10O <1HB>

WHBEPCHbIN NOMMYEeCKNin cUrHan, SBnsoLWnincs noBTopuTtenem
cpabaTbiBaHMA U3MEPUTENBHOIO OpraHa YeTBepPTON CTyNeHn
3alMTbl OT NPEBbLILLEHNS MO TOKY

92

| >>>> 1O

NOTrNYECKUIA CUTHar, SIBNSIIOLLMIACS NoBTOpUTENEM cpabaTbiBaHNs
N3MepUTENbHOro opraHa YeTBEPTOM CTYNEeHW 3alnTbl OT
NpeBbILLEHUs MO TOKY

93

| >>>> <HHB>

WHBEPCHbINA NOMMYEeCKNin cUrHan, SBnsoLWnincs noBTopuTenem
cpabaTbiBaHMS YETBEPTOMN CTYMNEHM 3aLmUThl OT NPEBLILLIEHUS NO
TOKY

94

| >>>>

NOrNYeCKUn curHan, ABNALWNNCS noBTOpUTENIEM Cpa6aTbIBaHMﬂ
quBepToﬁ CTyNneHu 3anThbl OT NpeBbILWEHNA Mo TOKY

95

12> 1O <MHB>

MHBepCHbIVI NOrM4YecKnin curHan, ABNALLNNnCs noBToputenem
cpa6aTb|Bava N3MEPUTENTbHOIo opraHa I'IepBOI7I CTyneHun sawunTbl
OT MNMOBbILWEHNA TOKa 06paTHOIZ nocneaoBaTesibHOCTU

96

12> WO

NOrMYecKnii curHan, SIBMsLLUACS NoBTOpUTENEeM cpabaTbiBaHus
U3MEPUTENBLHOIO OpraHa NepBon CTYNeHN 3allWTbl OT MOBbILLEHMS
TOKa 0B6paTHON NocrnefoBaTernbHOCTU

97

12> <VHB>

WMHBEPCHbINA NOrMYEeCKNin curHan, ABngatLWmnncs noBTopuTenem
cpabaTbiBaHMsA NEPBON CTYMEHWN 3aLLUTbI OT MOBbLILLEHUS TOKa
obpaTHOM nocnegoBaTenbHOCTH

98

12>

NOrMYECKUn curHan, SIBNALWNNCsa noBToputenem cpabartbiBaHns
NepBOK CTYMEHM 3alLNTbI OT MOBbILLEHNSA TOka obpaTHOM
nocnegoBaTenbHOCTU

99

12>> 1O <MHB>

WMHBEPCHbIN NOMMYECKNin CUrHan, SBnsoWnincs noBTopuTenem
cpabaTtbiBaHMS U3MEPUTENBHOIO opraHa BTOPOW CTyMNeHU 3aLuTbl
OT NOBbILLIEHMS TOKa 06paTHOW NOCNeaoBaTENbHOCTH
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100

12>> WO

NOrMYeCKUin curHan, sSBRSLWNINCS NoBTopuTenem cpabaTtbiBaHus
N3MepPUTENBHOIO OpraHa BTOPOW CTYMEHW 3alWTbl OT NOBbILIEHMS
TOKa obpaTHoOM nocrneaoBaTenbHOCTU

101

12>> <HHB>

WMHBEPCHbIA NOrMYEeCKNn CUrHan, siBNsioLWLnNNCs NOBTOpUTENEM
cpabaTtbiBaHMSA BTOPOM CTYMNEHM 3alnThl OT MNOBbILLIEHNS TOKa
obpaTtHon nocneaoBaTenbHOCTU

102

12>>

NOrnyYecknin curHan, ABnsLWUNnCa nosBToputenem cpabartbiBaHus
BTOPOM CTYNEHM 3alUnThbl OT NOBbLILLIEHUS TOKa obpaTHOM
nocrnefoBaTensHOCTU

103

10> MO <MHB>

WHBEPCHbIA NOrMYEeCKNn CUrHan, siBNsioLWLnNnCs NoBTopuTenem
cpabatbiBaHMA U3MEPUTENBHOIO opraHa NepBo CTYMEHW 3aLLUThI
OT NOBbILLIEHMS PAacYETHOro TOKa HYNEBOW NOCNefoBaTENbHOCTH

104

10> HO

NOrNYECKUn cUrHan, ABNALNNCS noBToOpuUTEINIEM CpGGaTbIBaHVIH
N3MEPUTEITbHOIo opraHa ﬂepBOVI CTyneHun 3alnTbl OT NOBbILLEeHUA
paC'—IéTHOI'O TOKa HyneBoﬁ nocnegoBaTtesibHOCTU

105

10> <UHB>

VIHBepCHbIVI NOrNYECKNN cUrHan, aBnALWNNCS NnoBTOpPUTEIEM
cpaGaTblsava nepBon CTyneHun 3alnTbl OT NOBbILLEHUA
paC‘-IéTHOI'O TOKa HyneBoﬁ nocnegoBaTtesibHOCTU

106

10>

NOrNYECKUN cUrHan, ABNALWNNCS noBTOpUTEIIEM Cpa6aTbIBaHVI9|
nepBon CTyneHun 3alunTbl OT NOBbILLEHUA paCHéTHOFO TOKa
HyﬂeBOVI nocneanoBaTesibHOCTU

107

10>> HO <HHB>

WHBEPCHbIN NOrMYECKMI CUTHar, ABMSIOWMNCA NOBTOPUTENEM
cpabaTbiBaHMSA N3MEPUTENBHOIO OpraHa BTOPOW CTyMeHn 3awuThbl
OT NMOBbILLIEHUSA PAacYETHOrO TOKa HyNeBON NOCNeaoBaTeNbHOCTH

108

10>> KO

NorM4ecknin curHan, SBNALWNnCcs nostToputenem cpabatbiBaHnS
N3MepUTENBHOTO OpraHa BTOPOW CTYNEeHW 3alUMTbl OT NOBbILEHUS
pac4ETHOro Toka HyrneBow nocrnegoBaTenbHOCTH

109

10>>  <UHB>

WHBEPCHbIN JTOTMYECKUIA CUrHar, SBNAOLWMIACS NOBTOPUTENEM
cpabaTbiBaHMSA BTOPOW CTYMNEHMW 3aluThbl OT MNOBLILLIEHUS]
pacYETHOro Toka HyrneBoW NOoCnefoBaTeNIbHOCTH

110

10>>

NOrNYECKUn cUrHan, ABNALWNNCS noBTOpUTEIIEM Cpa6aTbIBaHMﬂ
BTOpOVI CTyneHu 3alnTbl OT NOBbILLEHNA paC‘-IéTHOI'O TOKa
HyﬂeBOVI nocneanoBaTesibHOCTU

111

In> MO <MHB>

WHBEPCHbIN NIOrMYECKNI CUTHan, ABNSAIOLLMIACA NOBTOpUTENeM
cpabaTbiBaHUSi U3MePUTENbHOro OpraHa NepBoOK CTyMNeHW 3aLnThbl
OT MOBbILLIEHUSA U3MEPEHHOTO TOKa NO YETBEPTOMY KaHarny Toka
(HyneBow nocnegosaTenbHOCTH)

112

In> MO

NorM4eckuin curHan, SBNALWNncs nostToputenem cpabartbiBaHus
N3MepuTENbHOrO OpraHa NepBomn CTYNEHW 3aLnTbl OT MNOBbILLEHUS
N3MepEHHOro Toka Mo YeTBEPTOMY KaHany Toka (HyneBoun
nocnegoBaTenbHOCTH)

113

In> <HUHB>

WHBEPCHbINA NOMMYEeCKNn cUrHan, SBnsoLWnincs noBTopuTtenem
cpabatbiBaHMsA NEpBON CTYNEHM 3aLUNThI OT MOBbILEHUS
M3MEepeHHOro Toka no YeTBEPTOMY KaHany Toka (HyneBown
nocrnegoBaTensHOCTH)

114

In>

NOrNYEeCKUA cUrHars, SBMNsLLMNCS NoBTopuTenem cpabaTbiBaHNs
nepBoOW CTyNeHW 3aLUWTbl OT NOBbILLIEHNS N3MEPEHHOrO ToKa Mo
YeTBEPTOMY KaHany Toka (HyrneBon nocrefoBaTenbHOCTH)

115

In>> HNO <MHB>

WHBEPCHbIN NOrMYECKUI cUrHan, sBNSLLMIACS NOBTOpUTENeM
cpabaTbiBaHUSI U3MEPUTENBHOIO OpraHa BTOPOW CTYMNEHN 3aluThbl
OT NOBbILLIEHNSI U3MEPEHHOIO TOKa MO YeTBEPTOMY KaHany Toka
(HyneBow nocrnegoBaTENbHOCTH)

116

In>> HO

NOrMYECKUn curHan, SIBNALWNNCsa nosBToputenem cpabartbiBaHms
N3MepUTENBHOIO OpraHa BTOPOW CTYMEHW 3aLUMTbl OT NMOBbILLEHWS
N3MEpPEHHOro ToKa Mo YeTBEPTOMY KaHany Toka (HyrneBoun
nocrnefoBaTefnlbHOCTH)

117

In>> <MHB>

WMHBEPCHbIN NOMMYEeCKNin cUrHan, SBnsoWnincs noBTopuTenem
cpabaTbiBaHMSA BTOPOW CTYMNEHM 3auThbl OT MNOBbILLEHUS]
N3MEPEHHOro ToKa Mo YeTBEPTOMY KaHany Toka (HyrneBow
nocnegoBaTenbHOCTH)

118

In>>

NOrMYeCcKnin cUrHan, SBNALWNnCS nosToputenem cpabatbiBaHus
BTOPOW CTYMEHW 3aLUUTbI OT NOBbLIWEHNSA N3MEPEHHOMO TOoKa No
YeTBEPTOMY KaHany Toka (HyrneBov nocnegoBaTenbHOCTH)

MP550 pegakuna 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck upr@bemn.by

175 www.bemn.by




I/IHBepCHbIVI NOrM4YecKUin curHan, aBnsAoLWnnca nosToputenem
Cpa6aTbIBaHMﬂ N3MEPUTENTbHOIo opraHa I'IepBOI7I CTyneHun salunTbl

119 Ir> MO <MHB> . -
OT NpPEeBbILEHNA MO TOKY BbICLLUEN FAPMOHUKN HYINEBOW
nocneaoBaTenbHOCTH
NOrNYECKUn cuUrHan, ABnsLWNnCs NoBToputenem cpabaTtbiBaHus
120 > 1O N3MEpPUTENBHOIO opraHa nep?oﬂ CTyMeHM 3almTsl oT
NpeBbILLEHNS MO TOKY BbICLLEN FAPMOHUKN HYyNeBOMn
nocnegoBaTenbHOCTH
MHBEPCHbI NOMMYECKNA CUrHan, SBAsoLWNNCS NOBTOpUTENEM
121 Ir> <MHB> cpabatbiBaHMS NEPBON CTYNEHM 3aLLUTLI OT NPEBbLILLIEHUS MO TOKY
BbICLLEN rapMOHWKM HYNEeBOW NocnenoBaTenbHOCTU
NOrnYeckuin curHan, ABnsLnnCca nosToputenem cpabaTtbiBaHus
122 Ir> nepBOW CTYNEHW 3aLUMTbl OT NPEBBILLEHUS NO TOKY BbICLLEN
rapMOHWKM HYNEeBOW NOCneaoBaTENbHOCTH
MHBepCHbIN Nornyeckuin curHan, aBnsrLLnncs NoBTopuTenem
123 12/11> MO <UHB> cpabaTtbiBaHMA U3MEPUTENBHOrO opraHa 3alnuTbl OT 06pbiBa
nposoga
124 211> 1O Jlornyecknin curHan, SIBNAKOLWUNACA NOBTOpUTENEM cpabaTbiBaHUS
M3MEepUTENBHOIO opraHa 3aluTbl OT 06pbiBa NPoBOAA
195 12/11> “VHB> VHBEPCHBIN NTIOrMYeCcKnin CUrHan, SBnstoLWmnInCa NOBTOPUTENEM
cpabatbiBaHMs 3almThl 0T 0bpbiBa NpoBoaa
126 12/11> Jlornyecknin curHan, sIBNsSIIOLNIACSA NOBTOPUTENEM cpabaTbiBaHNUS
3alWnTbl OT 0bpbIBa NpoBoAa
127-174 | PesepB
175 B3 1 <VIHB> WHBEPCHbIN norwquKMMvceran, SABMSOLWNACA NOBTOPUTENEM
cpabatbiBaHMs BHeLLHen 3amTbl Ne1
176 B3 1 normqec§m7| curHan, siBnsioLLmMincs noBTopuTenemM cpabartbiBaHus
BHeLHen 3awmnTbl Ne1
177 B3 2 <VIHB> WHBEPCHbIN norwquKMMuceran, SABMSOLWNACA NOBTOPUTENEM
cpabatbiBaHMs BHELWWHeN 3awmnTbl Ne2
178 B3 2 normqecgmﬂ curHan, SBnswLmMincs noBTopuTenemM cpabaTtbiBaHus
BHelHen 3awuTbl Ne2
179 B3 3 <UHB> WHBEPCHbIN normqecmﬂ_cmrHan, ABMSOLWLNACA NOBTOPUTENEM
cpabatbiBaHMs BHELWHeN 3awmnTbl Ne3
180 B3 3 normqecgmﬂ curHan, aBnAwLLMIACS noBTopuTenemM cpabaTtbiBaHUSA
BHelHen 3awmnTbl Ne3
181 B3 4 <UHB> WHBEPCHbIN normqecmﬂ_cmrHan, ABMSOLWNACA NOBTOPUTENEM
cpabatbiBaHMs BHELWHeN 3awmnTbl Ne4
182 B3 4 normqecgmﬂ curHan, SBnAwLLMIACS noBTopuTenemM cpabaTtbiBaHUSA
BHeLUHen 3awmnTbl No4
183 B35 <UHB> WHBEPCHbIN normqecmﬂucmrHan, ABMSOLWNACA NOBTOPUTENEM
cpabatbiBaHMs BHeLWWHeN 3awmnTbl Ne5
184 B35 norwqecwﬁ curHan, siBnsoLmMicsa noBToputenemM cpabaTtbiBaHNst
BHeLUHen 3awmnTbl Ne5
185 B3 6 <VIHB> WMHBEPCHbIN normquKvaceran, SABMSOLWNACA NOBTOPUTENEM
cpabatbiBaHMs BHeLWHeN 3amnTbl Ne6
186 B3 6 norwqecwﬁ curHan, BnsLLmMincs noBTopuTenemM cpabaTtbiBaHuUs
BHellHen 3aWmTbl Ne6
187 B3 7 <VIHB> WHBEPCHbIN normquKvaceran, SABMSOLWNIACA NOBTOPUTENEM
cpabatbiBaHMs BHeLWWHeN 3awmnTbl Ne7
188 B3 7 norwqecwﬁ curHan, siBnsLLmMincs noBTopuTenemM cpabaTtbiBaHus
BHeLUHen 3awmnTbl No7
189 B3 8 <UHB> WHBEPCHbIN normqecmﬂvcmrHan, ABMAIOLLNACA MOBTOPUTENEM
cpabaTtbiBaHMsA BHELWHeN 3awwmTbl Ne8
190 B3 8 normqecgmﬁ curHan, SBnswLLMIACA NoBTopuTenemM cpabaTbiBaHMs
BHeLWHen 3awmnTbl Ne8
191 BJIC1 <MHB> WHBEPCHbLIN BbIXOAHOW nornyeckuin curHan Ne1i
192 BJIC1 BbIXOOHOM nornyeckui curHan Ne1
193 BJIC2 <MHB> WHBEPCHbLIN BbIXOAHOW Normyeckuin curHan Ne2
194 BJIC2 BbIXOOHOWM norn4eckuin curHan Ne2
195 BJIC3 <MHB> WHBEPCHbLIN BbIXOAHOW Nnornyeckuin curHan Ne3
196 BJIC3 BbIXOOHOWM norndeckui curdan Ne3
197 BJIC4 <MHB> WHBEPCHbLIN BbIXOAHOW Nnornyeckuin curHan Ne4
198 BJIC4 BbIXOOHOWM norndeckuii curHan Ne4
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199 BJ1C5 <NHB> WHBEPCHbBIN BbIXOAHOW nornyeckuin curHan Ne5
200 BJ1C5 BbIXOAHOW noruyeckui curHan Ne5
201 BJ1C6 <NHB> WHBEPCHbIN BbIXOAHOW noruyeckuin curHan Ne6
202 BJ1C6 BbIXOAHOW normyecknii curHan Ne6
203 BJ1C7 <NHB> WHBEPCHbBIN BbIXOAHOW nornyeckuin curHan Ne7
204 BJ1C7 BbIXOAHOW normyeckni curHan Ne7
205 BJ1C8 <NHB> WHBEPCHbIN BbIXOAHOW nornyeckunin curHan Ned
206 BJ1C8 BbIXOAHOW normyeckni curHan Ned
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MpunoxeHune I
NMpoTtokon «M3K 103»
O6wee onnucaHue

Mpotokon «M3K 103» (M3K 870-5-103) obecneumBaeT npochmnu cBA3M And nepegayu
OCHOBHbIX COOOLLEHNA TeneynpaBneHns Mexagy LUEeHTpanbHOW Yynpasnsiowen CTaHuMen u
NoAYMHEHHbIM 060pyaOBaHMEM 3aLUUTbI, KOTOPbIE MCMOMB3YT NOCTOSAHHbLIE HEKOMMYTUPYEMbIE
KaHanbl CBA3N MeXAy LeHTparbHOW CTaHuuen n otaenbHbIMU NOACTaHUNAMM.

[MpoToKON OCHOBaH Ha TpPexXypoBHEBOM Moaenn «YKpynHeHHas cTpykTypa» (EPA),
onpepenexHHon B TOCT P MOK 870-5-3. ®uamnyecknii ypoBeHb WUCMOMb3yeT pekoMeHaauuu
MOK 870-5-1, 4emy cooTtBeTcTByeT WuHTepdenc RS485. OpraHusaums siokanbHOW ceTu
onucaHa B n. 8.1 nn. 8.2.

Ha kaHanbHOM ypoBHe ucnonb3yetca dopmat kagpa FT1.2. Mcnonb3yeTcs nakeT c
UKCUPOBAHHON MM nepemeHHon anvHon. OauHOYHblE CuUMBOMbBI He ucnonbaytTca. Kagp
FT1.2 ocHOBaH Ha acUMHXpPOHHOM MeToae nepegadn n coctout M3 11 GUTOBLIX CUMMBOIJIOB.
Kaxxgblh CMMBON HauYMHaeTcsl cTapToBbiM 6uTOM «0» M 3aKaH4YMBaAETCHA CTOMOBLIM OUTOM «1».
Mepepaya MHMLMMPYETCA yNpaBnSALWMM YCTPONCTBOM M AOSMKHA COCTOATb M3 CneaytoLwmx
nonewu:

- ANuHa (oanH 6anT);

- ynpasneHue (oaunH 6anT);

- agpec (oaunH 6anr);

-nonb3oBaTenbCckue gaHHble (N 6anT);

- KOHTPOSbHAA cymMmma

MpuknagHOM ypOBEHb COAEPXUT PS4 NpUKNagHblXx  YHKUMWA, 0N  nepegaydu
OonpeaerneHHbIX CEPBUCHBLIX MpoUeayp Mexay YyaAaneHHbIMM MnpoueccamMy Monb3oBaTens.
Kaxgasa doyHKUMA cogepXxnt ngeHTudukatop 6noka gaHHbIX 1 HENOCPEeACTBEHHO 6MOK AaHHbIX.
NaoeHTudukaTop 6noka gaHHbIX B CBOK 04Yepenb COCTOUT U3:

- ngeHTudumkatopa Tmna nnu komaHga(oguH 6anT);

- KnaccudukaTtop NEPEMEHHOM  CTPYKTYpbl  (onpedensieT  nocrneaoBaTesibHOCTb
OQIMHaKoBbIX 6TOKOB MY OANHOYHBLIN 60K AaHHbLIX) (0AUH B6anT);

- MpuyMHa nepegayvn (onpegensieTcss B COOTBETCTBUM C MAEHTUMKATOpOM Tuna)(OanH
6anT);

- obwwun agpec nepegayn (ognH 6anT).

[na poctyna K gaHHbIM NOAYUMHEHHOro 06OpPYyAOBaHUSA, BCE AaHHble OpPraHM3ylTCHa Kak
OVPEKTOPUS, B KOTOPOW KaXAbIA MYyHKT OOLWMX OaHHbIX XpPaHUTCA B OTAENbHOM pasgene.
Kaxgbln pasgen onpegensetca yHuKanbHbiM 0bwmMm Homepom uaeHtudukauum (GIN), ¢
NMOMOLLbKO KOTOPOro MOXHO MOMYyYUTb AOCTYN K AaHHbIM Ha 3TOW cTpaHuue. [ng npo3payvyHocTm
AOCTyna Kaxabli pasgen [omkeH cogepxatb aTtpubyt DESCRIPTION, onpegensiowmi
XpaHsLMecs: AaHHbIEe.

Ana Hauvnydwero CTPYKTypupoBaHus 6Gonbworo ob6bemMa AaHHbIX MCMNOoNb3yeTca
AByxypoBHeBasi cuctema. OHa gocTuraeTcst 3a cYeT ucnonb3oBaHua nepsoro 6amta GIN B
KayecTBe HOMepa CTpaHuLUbl U BTOporo 6anTa, kak MHaeKkca pasaena BHyTpu cTpaHuubl. Bropon
6ant GIN ¢ Homepom 00 mcnonb3yeTcs NS onpefernieHns pasgenos, UAYLLMX HUKE Ha 3TOn
cTpaHuue. T.e. pakTUYEeCKN ABNAETCH 3arofOBKOM CTPaHULbI.

Mpumep: GIN 1004H.

10H — Homep cTpaHuubI
4 H — Homep pa3sgena BHYTPU CTpaHuLbl
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DYHKLUM NpOTOKONA

ans OOCTYyMna K AaHHbIM UCNOJ1b3YIOTCA (*)yHKLIMVI 3alrfncum n YTeHus.
PasnunyaloT HECKONBbKO TUMNOB KOMaHObl YTEHUS.

1. KomaHaa 4TeHus 3aronoBKOB BCEX ONpeaerieHHbIX CTpaHuL,.

Mocbinka
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2. YUTeHune onpenenexHHbix napameTpoB BCEX pa3fesioB B npeaenax ogHoM CTpaHuubl.

Mpumep: yteHne Bcex DESCRIPTION B npegenax cTpaHuubl XXypHasi CUCTEMBI.
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3. YteHune Bcex napameTpoB OAHOro pasaena

Mpumep: YTeHe NOSHOro NEPBOro COOBLLEHMS XKypHana CUCTEMBI
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4. YteHune onpeneneHHoro napameTpa B npeaenax ogHoro pasgena
MpyMep: YTeHMe AaTbl U BPEMEHW NEPBOro COOOLLEHUS KypHarna CUCTEMBbI.

MNocbinka
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DyHKUMKM 3anucu:
5. 3anucb pasgena c noaTBepXKAeHNEM

lMocne aTon kKoMaHAabl (HECKOSbKNX TaKUX KOMaHA) oxuaaeTcs PyHKUna 7, Kotopas
BbIMNOSTHAT HENOCPEACTBEHHO 3aMunChb.

DyHKUMA 5 coxpaHseT AaHHble BO BpeMeHHOM bydepe n BblgaeT OTBET B BuAe 3epkana

3anpoca.
Mpumep: 3annck NapameTpa «YNpaBnsoLmMe curHanbi» Ans CTpaHuLbl AUCKPETHbIE CUrHanbl

MNocbinka:
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6. 3annce pasgena c BbINOfIHEHNEM
BbinonHsieTcs BHavane 3anucb 3HavyeHun u3 6ydepa anga doyHkumm 5 (ecnu oHa 6bina),

3aTeM 3anucb 3Ha4YeHUn PyHKLMN 6.
OTBeT BblAaeTcs B BUAe Koaa 3aBepLueHns: ownbka nnn Hopma.

anMepZ 3anncb napameTpa «Curnansl HeuncrnpasHOCTU» And CtpaHunubl ANCKPETHbIE CUTrHarsbl
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O6wasn cTpyKTypa cCTpaHUL NaMAaATH

O6Lwaga cTpykTypa cTpaHuy 1 pa3genos npeacrasneHa B Tabnuue 1

Tabnuuya 1
GIN CTpaHuLbl 1 X onucaHme
0000H 3aronioBoK CTpaHuLbl: cucTtemMHasi MHopmaums
0001H NpeHTudukaTop cuctemsl
0200H 3aronoBok cTpaHuubl: lata n sBpema (Word)
0201H [aHHble Jatbl N BpeMeHu
0300H 3aronoBok cTpaHuubl: lata n Bpema (ASCII)
0301H HaHHble gatbl n Bpemenu B popmate ASCII
0400H 3aronoBOK CTpaHWLbl: AaHHbIE rPynMnbl YCTAaBOK
0401H
0500H 3arofioBoK CTpaHuLbI:
0501H
1000H 3arofioBoK CTpaHuLbl: YCTaBku
1001H MiamepuTenbHbIn KaHan
1002H BHewwHne curHansl
1003H OTKas 1 HencnpaBHOCTb
1004H BxoaHble nornyeckne curHarnbl
1005H [MapameTpbl BbiktoYaTeNns
1006H ABTOMaTMKa
1007H BHeluHme 3awnThbl
1008H TokoBble 3aLnTbl (OCHOBHAA rpynna yCTaBoK)
1009H TokoBble 3alnThI (pe3epBHas rpynna ycTaBok)
100AH JononHutensHble 3aWnThl (OCHOBHAA rpynna yCTaBoK)
100BH
100CH JononHutenbHble 3awmnThl (pe3epBHas rpynna ycraBok)
100DH
100EH
100FH
1010H BbixoaHble norn4yeckne curHanbl
1011H BbixogHble pene
1012H NHaukaTopsbl
1013H KoHdpurypaumus yctponcrsa
Cwm. OnucaHue cTpaHvy 1 pasgenoB NaMsTy 4aHHbIX
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Onucanwue CTpaHuny v pas3genoB NnamMmAaATu AaHHbLIX

GIN 0000H: CrtpaHuua cncteMHon nHdopmMaLumnm

KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 2*
<10> Description <1> OS8ASCII 15 1 System_Page
* - C y4eTOM 3aronoBka rpynnbl
GIN 0001H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <3> Ul 1
<10> Description <1> OS8ASCII |15 1 System
GIN 0200H: CrtpaHuua flata n Bpems (Word)
KOD DataType DataSize Number Value
<1> Actual Value <3> Ul 1 1 2*
<10> Description <1> OS8ASCIl |15 1 Data Time W
* - C y4eTOM 3arornoBka rpynnbl
GIN 0201H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value <3> Ul 1 14* 14 6aunt
BpEMEHM
Bmecto CP56
<10> Description <1> OS8ASCII | 15 1 Data_Time W
GIN 0300H: Crtpanuua Oata n Bpema (ASCII)
KOD DataType DataSize Number Value
<1> Actual Value <3> Ul 1 1 2*
<10> Description <1> OS8ASCIl |15 1 Data_Time A
* - C y4eTOM 3aronoska rpynnbl
GIN 0301H:
KOD DataType DataSize | Number | Value OnucaHuve
<1> Actual Value <3> Ul 1 14* 14 6ant
BPEMEHM
Bmecto CP56
<10> Description <1> OS8ASCII | 15 1 Data Time A

* - 14 6anT (7 cnos) [aHHble gaTbl 1 BpeMeHu xpaHsaTtces B popmaTe Word, 3aHumatoT
oavH mn. bant cnoea

MP550 pegakums 1.00
OAO «benanektpomoHTaxkHanagkay, MuHck

186

www.bemn.by
upr@bemn.by




GIN 0400H: Crtpanuua Npynna YcraBok

KOD DataType DataSize Number Value
<1> Actual Value <3> Ul 1 1 2*
<10> Description <1> OS8ASCIl |15 1 GR_Ustavok
* - C y4eTOM 3arofioBka rpynnebl
GIN 0401H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <3> Ul 1 2 SEG_ROM_CONFIG+
Rom_Group
<10> Description | <1> 15 1 Rom_Gro
OS8ASCII up
GIN 0500H: Ctpanuua Bepcus
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 2*
<10> Description | <1> OS8ASCII |15 1 Version
* - C y4eTOM 3arornoBka rpynnbl
GIN 0501H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <3> Ul 1
<10> Description | <1> OS8ASCII 15 1
GIN 1000H: CrtpaHunua gaHHbIX yCTaBOK
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 18
<10> Description | <1> OS8ASCII | 4 1 DATA
*- 8 CTpaHuL, BMeCTe C 3arofIoBKOM rpynmbl
GIN 1001H — nameputensHbIi KaHan
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 10*x2
<10> Description | <1> OS8ASCII 1 IZMER_TT
* - 10 cnos(10*2 6anT) c agpeca 1000h no 100Ah
GIN 1002H — BHeLlHMe curHanbl
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 8* x2
<10> Description | <1> OS8ASCII 1 EXT INP_
* - 8 cnoB(8*2 6anTt) c agpeca 100Ah no 1012h
GIN 1003H — oTka3 1 HencnpaBHOCTb
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 10* x2
<10> Description | <1> OS8ASCII 1 DISPEPAI
* - 10 cnos(10*2 6anT) c agpeca 1012h no 1024h
GIN 1004H — BxogHble noruveckue curHansl
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KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 16* x2

<10> Description | <1> OS8ASCII 1 LOG_INP_
* - 16 cnos(16*2 6anT) c agpeca 1024h no 102Ch
GIN 1005H — napameTpbl BbiknoyaTens

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 10*x2

<10> Description | <1> OS8ASCII 1 SWITCHER
* - 10 cnos(10*2 6anT) c agpeca 102Ch no 1036h
GIN 1006H — aBTOMaTUHKa

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 20*x2

<10> Description | <1> OS8ASCII 1 APV _AVR
* - 20 cnos(20*2 6anT) c agpeca 1036h no 104Ah
GIN 1007H — BHelUHMe 3aLlunThbI

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 48*x2

<10> Description | <1> OS8ASCII 1 EXTENDED
* - 48 cnos(48*2 6anT) c agpeca 104Ah no 107Ah
GIN 1008H — TokoBble 3aLuThl (OCHOBHas rpynna ycTaBoK)

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 64*x2

<10> Description | <1> OS8ASCII 1 I MAIN_G

* - 64 cnosa(64*2 6anT) gaHHbIX +64 cnoea Hencnonbdyembix ¢ agpeca 107Ah no 10FAh

GIN 1009H — TokoBble 3aWmThl (pe3epBHas rp

nna ycTaBOK)

KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 64* x2
<10> Description | <1> OS8ASCII 1 | RESERV

* - 64 cnoea(64*2 6anT) paHHbIX +64 crnoBa Hencnonb3dyembix ¢ agpeca 10FAh no

117Ch
GIN 100AH — gononHutenbHble 3awwmTbl (OCHOBHAS rpynna ycTaBok)
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 8* x2
<10> Description | <1> OS8ASCII 1 laddMAIN

* - 8 cnoB(8*2 6ant) c agpeca 117Ch no 1186h

GIN 100CH — gononHuTenbHble 3amThl (pe3epBHas rpynna ycraBok)

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 8* x2

<10> Description | <1> OS8ASCII 1 ladd_RES
* - 8 cno(8*2 6ant) c agpeca 11DEh no 11E8h
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GIN 1010H — BbIXOAHbIE NMOrMYECKNE cUrHarbol

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 64* x2

<10> Description | <1> OS8ASCII 1 LOG OUT
* - 64 cnoea(64*2 6anTt) c agpeca 1320h no 1360h
GIN 1011H — BbIXoAHbIEe pene

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 32*x2

<10> Description | <1> OS8ASCII 1 RELE_OUT
* - 64 cnoBa(64*2 6anTt) c agpeca 1360h no 1380h
GIN 1012H — nHgukaTopsbl

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 16*x2

<10> Description | <1> OS8ASCII 1 INDICAT _
* - 16 cnos(16*2 6anTt) c agpeca 1380h no 138Eh
GIN 1013H — KoHurypaums yctponcTsea

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 2*x2

<10> Description | <1> OS8ASCII 1 SYS CONF
* - 2 cnoa(2*2 6anTt) c agpecamun 1390h n 1391h

GIN 1800H: CrtpaHuua gaHHbIX OUCKPETHbBIX CUTHANoB

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 1 8

<10> Description | <1> OS8ASCII | 14 1 DISKRET SIGNAL
*- 8 cTpaHuL, BMECTE C 3arofloBKOM rpynnbl
GIN 1801H - ynpasngatwowwme curHansl (COATY

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 4*

<10> Description | <1> 15 1 BASEDATA_STATUS

OS8ASCII

* - 4 6anta c agpeca 1800h no 181Fh

GIN 1802H — cocTodHME BbIXOOHbIX CUrHaNoB

KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 4*
<10> Description | <1> 15 1 BASEDATA_OUTPUT
OS8ASCII
* - 4 6anTa c agpeca 1820h no 183Fh
GIN 1803H — curHasnbl HeucrnpaBHOCTU
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 8*
<10> Description | <1> 18 1 BASEDATA_DISPEPAIR
OS8ASCII

* - 8 6anTt c agpeca 1840h no 187Fh
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GIN 1804H — maccuB anckpeTHon 6a3bl AaHHbIX

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 16*

<10> Description | <1> 15 1 BASEDATA_SIGNAL
OS8ASCII

* - 16 6anT c agpeca 1880h no 18FFh

GIN 1805H — maccuB curHanoB OTKMNOYEHUA OT 3aLuT

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 4*

<10> Description | <1> 14 1 BASEDATA ALARM
OS8ASCII

* - 4 6anTta c agpeca 1900h no 1920h

GIN 1806H — maccuB curHanusaumm oTKIOYEeHUs OT 3aLnT

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 4*

<10> Description | <1> 15 1 BASEDATA_SIGNALIZING
OS8ASCII

* - 4 6anTa c agpeca 1940h no 195Fh

GIN 1807H — komaHAbl yrnpasnaLLmMX CUrHaANoB

KOD DataType DataSize Number Value

<1> Actual Value | <3> Ul 1 8*

<10> Description | <1> 15 1 BASEDATA_COMMAND
OS8ASCII

* - 8 6anT c agpeca 19C0h no 19EOh

GIN 1900H: CTtpaHuua gaHHbIX aHanoroBbiX CUrHanoB

KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 2*
<10> Description | <1> OS8ASCII | 13 1 Analog Signal
* - C y4eTOM 3aronoska rpynnbl
GIN 1901H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <3> Ul 1 19*2
<10> Description | <1> OS8ASCII |7 1 Measure

Ncnonb3ys cyetdnk Number BblgaHHbIX/3anncaHHbIX 3Ha4YeHUM MOXHO K Description
nobasnate TMN namepenun (In, la, Ib, Ic, ...) ncnonb3ysa cnucok/Tabnuuy.

GIN 1A00H: CTtpaHuua gaHHbIX pecypca BblKnYaTens

KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 5
<10> Description | <1> OS8ASCII | 6 1 RESURS
*- 5 cTpaHuL, BMeCTe C 3arofloBKOM rpynnbl
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GIN 1A01H — 4ymcno oTKNoYeHUn

KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 2*2
<10> Description | <1> OS8ASCII 1 Resurs_Off
* - 2 cnoa(4 6anta) c agpeca Oh no 2h
GIN 1A02H — cymmapHbIN TOK OTKIK0YeHNA dpasbl A
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 2*2
<10> Description | <1> OS8ASCII 1 Value Off la
* - 2 cnoBa(4 6anta) c agpeca 2h no 4h
GIN 1A03H — cymmapHbI TOK OTKNIOYeHUs dasbl B
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 2*2
<10> Description | <1> OS8ASCII 1 Value Off Ib
* - 2 cnosa(4 6anta) c agpeca 4h no 6h
GIN 1A04H — cymmapHbIn TOK OTKNYeHna pasbl C
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 2*2
<10> Description | <1> OS8ASCII 1 Value Off Ic
* - 2 cnosa(4 6aunta) c agpeca 6h no 8h
GIN 2000H: CrtpaHuua xxypHana cuctemsl
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 4*
<10> Description | <1> OS8ASCIl |14 1 Journal System
* - C y4eTOM 3arosfioBka rpynnsbl.
GIN 2001H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <23> Data 14 1
Structure
<3> Ul 1 1 1 Kopg cobbIT
<14> Binary 7 1 2006 Oct 6, jaTta
Time 12:05:01, 999
<10> Description | <1> OS8ASCII |8 1 Event Ne1
DataSize(Structure)=(DataSize(Ul)*Number(Ul)+3)+
(DataSize(time)*Number(Time)+3)=14
GIN 2002H:
KOD DataType DataSize | Number | Value Onucanue
<1> Actual Value | <23> Data 14 1
Structure
<3> Ul 1 1 25(ycTaBku Koa cobbIT
N3MEH)
<14> Binary 7 1 2006 Oct 6, naTa
Time 12:06:01, 999
<10> Description | <1> OS8ASCIl |8 1 Event Ne2
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GIN 2003H:

KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <23> Data 14 1
Structure
<3> Ul 1 1 34(pectapt yctp) | Koa cobbit
<14> Binary 7 1 2006 Oct 6, paTta
Time 12:05:01, 999
<10> Description | <1> OS8ASCII |8 1 Event Ne3
GIN 2800H: Ctpanuua xxypHana aBapum
KOD DataType DataSize Number Value
<1> Actual Value | <3> Ul 1 1 4*
<10> Description | <1> OS8ASCIl | 13 1 Journal Alarm
* - C y4eTOM 3arosfoBka rpynnbi.
GIN 2801H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <23> Data 61 1
Structure
<3> Ul 1 1 CoobueHune
<14> Binary 7 1 2006 Oct 6,
Time 12:05:01, 999
<3> Ul 1 44 [laHHble aB.
<10> Description | <1> OS8ASCII |8 1 Fault Ne1

DataSize(Structure)= (DataSize(Ul)*Number(Ul)+3 +(DataSize(time)*Number(Time)+3)+

(DataSize(Ul)*Number(Ul)+3)= 1*1+3+7*1+3+44*1+3=61

GIN 2802H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <23> Data 61 1
Structure
<3> Ul 1 1 CoobuieHne
<14> Binary 7 1 2006 Oct 6,
Time 12:05:01, 999
<3> Ul 1 44 [laHHble aB.
<10> Description | <1> OS8ASCII | 8 1 Fault Ne2
GIN 2803H:
KOD DataType DataSize | Number | Value OnucaHue
<1> Actual Value | <23> Data 61 1
Structure
<3> Ul 1 1 CoobuieHune
<14> Binary 7 1 2006 Oct 6,
Time 12:05:01, 999
<3> Ul 1 44 [laHHble aB.
<10> Description | <1> OS8ASCII | 8 1 Fault Ne3
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KapTa 3akasa

[MpunoxeHne k gorosopy Ne oT «__ » 20

KapTa 3aka3a Ha pene mukponpoueccopHoe MP550
KOHTPONSA U ynpaBneHnsa BbiKIoyaTenem Harpy3ku 6/10 kB
CO cBOOGOAHO NporpamMmmMupyemMomn JsIormkon

3akasyuk

Tun MP:

MP[550] - D-

HomuHanbHoe HanpshXeHne OUCKPETHLIX BXOAOB:
48 - Uy ~48 B;
. — VHOe HanpsxeHue
HomuHanbHoe HanpsXXeHne NUTaHus:
24 — Uy=24B;
. — VHOe HanpsxeHue
Mopens:
550 — cBoGOAHO NporpammMmpyemas noruka, nvHUS,
BBO[, CEKLUMOHHbIV BbIKIoYaTenb

Cepus:
MP - pene MMKpornpoLeCcCcopHoe
3aLWMTbl 3HEProobopyaoBaHUS
KonunyectBo usgenun: WT.
PykoBoAacTBO Nno aKkcnnyatauuu: WT.
3AKA3YMUK: M3rOTOBUTEND:
« » 20 r. « » 20 r.
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