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BBEAEHUE

Pene mukponpoueccopHoe MP301 3awuTbl 1 aBTOMaTUMKU BBOAA, JSIMHWUW, CEKLUMOHHOIO
BbIKNOYaTena cootseTcTByeT TexHudeckum ycnosuam TY BY 100101011.020-2005 «Pene yHu-
BepcarbHble MUKPOMPOLLECCOPHbIE 3aLLmTbl aHeproobopyaosaHusa MP».

Hactoawmnm JOKyMeHT npeaHasHayeH Ons nsyyvyeHuna perne mukponpoueccopHoro MP301
3aWMTbl U1 aBTOMATUKN BBOAA, JIMHUN, CEKLMOHHOIO BbIKIKOYaTenNs.

B coctaB gaHHOro OOKyMeHTa BK/IOYEHO: ONucaHue YCTPOMCTBa M npuHuumna paboTbl
MukponpoueccopHoro pene MP301, TexHU4eckne xapakTepucTukm, a Takke cBegeHus Heobxo-
OnMble O5s NpaBuUbHOM 3KCnyaTaumMm N pykoBoACTBO No npoTokony cBsasn « MP-CETby.

CopepxaHue 3TOro JOKyMeHTa pacnpoCcTpaHsaeTca Ha Bce Moaudukaumm nsgenms.

MpennpuaTtve octaBnsieT 3a cobon NpaBo BHECEHUS UBMEHEHUN, HE yXyALlaloWKnX napa-
METPOB MU3aenus.

1 HASBHAYEHUE U3OENUA

MukponpoueccopHoe pene MP301 3awmnTbl n aBTomaTtukm nuHumn (aanee — MP301) npea-
Ha3Ha4YeHo NS 3anThl:

- KabernbHbIX 1 BO3AYLIHbIX NIMHUIA 3neKkTponepenay HanpsbkeHnem 6-35 kB;

- TpaHcopmaTopoB (Hanpumep, B KadyecTBe pe3epBHOW  3alUUTbl  CUIOBbIX
TpaHcdopMaTopoB);

- 0OBbEeKTOB Manoun aHepreTUkn u ap.

MP301 aBnsieTcs cOBpeMEHHbIM LM(PPOBLIM YCTPONCTBOM 3aLLMTbI, YNpaBeHUs 1 npoTu-
BOABapUNHOW aBTOMATUKW, N NpeactaBndeT cobon KOMOMHMPOBAHHOE MHOrOMYHKLMOHANbHOE
YCTPOWCTBO, 06beanHsaoLWwee pasnuyHble PyHKUNN 3alnTbl, U3MEPEHUS, KOHTPOMS, MECTHOIO U
OVCTaHLUMOHHOIO yrnpaBneHus.

Wcnonb3oBaHne B MP301 coBpeMeHHOM aHanoro-undpoBon N MUKPOMNPOLIECCOPHON are-
MeHTHOM Ga3bl obecrneymBaeT BbICOKYHO TOYHOCTb U3MEPEHWN U MOCTOSIHCTBO XapaKTepPUCTUK,
YTO MO3BOSISIET CYLLECTBEHHO MOBLICUTH YYBCTBUTESNBHOCTb N BbICTPOOENCTBUE 3aLUUT, a TaKKe
YMEHbLUNTb CTYNEHU CENEKTUBHOCTH.

®yHkumn, BoinonHsemble MP301, npuBeaeHsl B Tabnuue 1.1.

Tabnuuya 1.1
KonunyecTtso

OyHKUMN Kog ANSI o

CTyNeHewn
3awmTa OT NOBbILLEHNA TOKA 51 4
3alwmTa OT NOoBbILLEHMS] TOKA HYSNIEBOW NOCNef0BaTENbHOCTU 51N 2
3awuTa oT NoBbILEHNS TOKa 0bpaTHOM NocneaoBaTebHOCTH 46 2
[BykpaTHoe AlB Bbikno4aTens sawuiiaeMoro npucoeanHeHna 79 —
KoHTponb coctosiHus BbikntovaTens ¢ YPOB S0BF —
AsTomaTtuka AYP n YAIB, ABP oT BHELWHMX curHanos — —
Bocemb BHELWHMX 3alUMT OT BHELLIHUX CUIHANoB — —
Bocemb BXoAHbIX normyeckmnx curHanos no noruke «y» nnu «UIMN» —_ —_
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Mpopomkenne Tabnuubi 1.1

BoceMb BbIXOAHbIX NOrM4ecknx curHanos rno noruke « Ny —_ —_—

MHavkaums 0encTBYOWMX (TEKYLLUX) 3HAYEHUI ToKa 3aLumaemMo-
ro npucoegnHeHus

MecTHOEe n guctaHunmoHHoe yrnpaBJrieHne BblKrno4yaTternem, nepe-
KITiO4eHNe pexnmMa ynpasiieHuna

3agaHue BHYTPEHHeN KOHurypaumm (BBoA 3aLLnT 1 aBTOMaTUKM,
BbIOOp 3aLUTHBIX XapakTEPUCTUK, KONMYECTBO CTYNEHEN 3aLUUTDI, — —
nporpamMmmupoBaHme fNIOrMK1 1 T.4.) NPOrpaMmHbIM Cnocobom

MecCTHbI 1 ANCTAHUMOHHBLIN BBOA, XpaHEHNEe N oTobpaxeHune
YyCTaBOK 3aLUUT M aBTOMAaTUKN

Pernctpauus aBapunHbix napameTpoB 3aliuLLaemMoro npucoeau-
HEeHUs (OEeNCTBYIOLNX 3HAYEHMI TOKa N TUNA NOBPEXAEHWS) U cpa- — —
GaTbiBaHME M3MEPUTENBHbLIX OPraHoB

Pernctpaums nsMeHeHusi CUrHaroB Ha AUCKPETHbIX BXxodax (co-
CTOSIHUS BbIKNOYaTENS NPUCOeANHEHUS, Lenel AUCTaHLNOHHOIO
ynpaeneHus 1 BHELUHMX 3alUT) U KOMaHA ynpaBreHus nocTynato-
LLIMX MO KaHany cBsA3wn

YyeT KonmyecTBa OTKNIOYEHUI BbIKNOYaTenNs — —

Mony4eHne ANCKPETHbLIX CUrHANOoB yrnpaBrneHus u 6110KMPOBOK, Bbi-
[laya KoMaHpg ynpaBneHusl, aBapMnHon 1 npeaynpeanTenbHON cur- — —
Hanmsaumm

O6meH nHpopmaumen ¢ BepxHum yposHem (ACY TIT) — —

HenpepblsHaﬂ camMmognarHoCTtmka annapaTHoﬁ n I'IpOFpaMMHOIZ Yya-
CTn

YCTPONCTBO MMeET ABe rpynnbl yCTaBOK, Ha3blBaeMble «OCHOBHaA» U «pe3epBHasa», KOTo-
pble MOryT 6bITb BbiOpaHbl NPYM NPOrpaMMUPOBAHNN Yepe3 KnaBnaTypy, NePCOHarbHbIN KOMMbHO-
Tep unu ceTb CBA3WU. YCTAHOBMEHHas rpynna ycTaBoK, MOXeT ObITb mHauumpoBaHa Ha MKW.
Hes3aBncumo OT cgenaHHoro BbIGOpa, YCTPOMCTBO MOXET MPUHYOUTENbHO MCMNONb3oBaTb pe-
3epBHblE YCTaBKN. ITO MOXET ObITb BbINOSIHEHO Yepes3 CeTb UNU ANUCKPETHLIN BXO, cneuuansHO
CKOH(UrypupoBaHHbIN anst aton uenu. Koraa curHan cbpacbkiBaeTcs, TO NpeaBapuUTENbHO Bbl-
OpaHHasg rpynna yctaBoK ycTaHaBNMBaeTCsl CHOBaA.
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2 TEXHUWYECKUE XAPAKTEPUCTUKU

Tabnuuya 2.1
MapameTp 3HauyeHue
AHanoroBble BXOAbl:
Llenn namepeHunst Toka
=  KONMYECTBO; 4
= [JManasoH BXOAHbIX TOKOB:
o pabouunn; o1 0,1IH po 2IH; *
o aBapuirHbIN B hasax; oT 2IH £o 40IH;
O HyneBow
nocnegoBaTenbHoOCTH In; oT O go 5IH;
" TepMuyeckas yCTONYNBOCTb:
o [ANUTENbHO; 41H;
o B TeYeHue 2 c; 40IH;
o BTe4vyeHne 1c¢c 100IH
= noTpebnaemas MOLHOCTb: npu HoMMHanNbLHOM Toke He bonee 0,25 B-A;
YacTtoTa
"  HOMMHarbHOE 3Ha4YeHUE; 50y

= paboymn gmanasoH

oT45 0055y

[nckpeTHble BXoabl:
"  KOJIMYECTBO;

HOMUHANbHOE HaNPSKEHWNE;
HanpshkeHne cpabaTtbiBaHUS;
Koa(ppuumMeHT BO3BpaTa;
notpebnsaembin TOK B yCTaHOBUBLLEMCH
pexume;

3agepkka no Bxoay, He bonee

" MMMYNbC PEXEKUUN;

"  MUHUMarbHasa AnNUMTENbHOCTbL CUrHana
(aHTMOpebesroBas 3agepxka)

8 nporpammunpyemsblx,

N30NMPOBaHHbIX MeXay COBOMN.

~230 B ( ~110; =48; =24 B - no 3akasy);
0,6 - 0,7 UBx. HOM;

Ke = 0,95;

0,8-1,4 MA;

20 mc
Ipex = 20 MA; tpex= 10 mc;

7 MC

PenenHble Bbixoabil:
" KONWNYeCTBO;
*  HOMWHarbHOE HanpsXeHwue,
"  HOMWHAarbHbIN TOK Harpy3Ku;
" KOMMYTaLMOHHasA CNOCOBHOCTL B Lienu
ynpaBneHus Bbikntovatenem, L/R<40 mc

= pasmblikatoLlas cnocobHOCTb Ans NOCTo-
AHHOro TOKa;

" KOJIMYECTBO KOMMYTALMN HA KOHTAKT:
Harpy>eHHbIN;
HEHarpy>XeHHbIN

8 (5 nporpaMmmupyembix);
250 B;
8 A;

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

10 000;
100 000;

OneKTponuTaHue:
" HOMMHAIbHOE HanpsKeHNe NUTaHNS;

= paboynn gruanasoH NUTaHus:
o HanpshkeHue NepeMeHHoro Toka;
O HanpshkeHue NOCTOSIHHOMO TOKa;

* noTpebnsemasi MOLLHOCTb:
O B HOpPMarbHOM PEXUME;
o npwu cpabatbiBaHUM 3aLLNT

~230 B; =220 B; (=110 B; =24; =48 — no 3aka-
3y);
OT1 100 po 253 B;

Ot 100 go 300 B (gonycTuMbl ypOBEHb MyIb-
caumn 20 %);

He bonee 7 B-A;
He 6onee 10 B-A

NHTepdenc 4enoBeko-MalLUNHHbIN:
"  MHAWKATOPbI CBETOAMOAHbIE
O KOnn4ecTtBO
o cBODOOAHO Ha3HavYaemble
=  KnasuaTtypa
= gucnnen

8

4

6 KnaBuL

CBETOAMOLHbIN, 2 CTPOKKM Mo 16 CMMBOSOB
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MpogomkeHune Tabnuupbl 2.1

MapameTp 3HayeHune
JlokanbHbIV MHTEPENC USB-2
YaaneHHbIn HTepgenc:
*  TWM KaHana 2-X npoBogHasi msnyeckas NMHUs
RS485 (n3onupoBaHHbIN)
* CKOpOCTb Nnepenayun gaHHbIx, 6ut/c 1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600/115200
" [anbHOCTb CBA3W NO KaHany Jo 1000 m
" MPOTOKOM CBA3U ‘MP-CETb” (MODBUS)
0,5 ¢ npu HanpsbkeHun nutanusa 220 B yacTo-
Bpems rotoBHOCTH ToN 50 T
Peructpauus coobLueHni:
* XXypHan aBapuu, 32
= )XYpHan cucTtemsl 128
lNokasatenun HageXHOCTW:
* cpefHss HapaboTka Ha oTKas; 100000 y
* cpefHee Bpemsi BOCCTaHOBNEHNA% He bonee 14
"  MOJSIHbIA CPOK CNYX6b1% He meHee 20 neTt
" MOTOK JIOXHbIX cpabaTbiBaHUM YCTPOW-
cTBa B rof He 6onee 1-106
Pabouuni agnanasoH Temnepartyp okpyxatoLle-
ro Bosgyxa MuHyc 25... +40 °C

MpenenbHbIM paboynii AgnanasoH TemnepaTyp
OKpYy>atoLero Bo3gyxa ¢ coxpaHeHnem qyHkK-

LM 3aLnT MuHyc 40... +70 °C

OTHOCKTENBbHAs BNAXXHOCTb 98 % (npu +25 °C n Huxe)**

ATMOCepHOe aaBrieHne 79,473 ... 106,7 klla

abapuTHble pasmepbl™** 164x132x173 MM (C y4ETOM OTBETHOM YacTn
pa3bEMOB)

CreneHb 3awmTbl, obecnedynBaemas obornoy- | IP30 no FOCT 14254-2015;

KOW (Kkoprycom);

CTeneHb 3alunTbl KNEMMHbIX pa3bEMOB IP20 no FOCT 14254-2015

*  IH — HOMVHanNbHbIN BXOOHOW TOK (HOMUHANbHbBIN BTOPUYHBIA TOK OT ¢da3HbIX
TpaHcgopmaTopoB Toka), IH=5 A (1 A)

** He gonyckaeTcsa KOHAEeHCauMs Briarm npu aKkcnnyataumm MMKpPOnpoLLECCOPHbIX perne
*** [abapuTHbIE 1 NPUCOEOMHUTENbHbBIE pa3Mepbl NPMBEAEHbI B MPUIOXKeHUN 1

YCTPONCTBO Mo noxapHown 6esonacHocTu cootBeTcTBYeT TpeboBaHuam MOCT 12.1.004-91 n
CTb MOK 60950-1-2003.

YCTPONCTBO He npefHasHayeHo Arisl YCTaHOBKWU M 9KCMnyaTauun BO B3PbIBOOMACHbLIX U MO-
XapoonacHbIx nomeeHusix no My3 (“NMpasuna yCcTponcTBa afeKkTpoyCcTaHOBOK”).

TpeboBaHnst aneKkTpomMarHuTHoM coBmectumoctn B cooTteBeTctBum ¢ TOCT P 51317.6.5 —
2006 (M3K 61000-6-5) «CoBMECTUMOCTb TEXHUYECKUX CPEACTB AfeKTpOMarHuTHas. Ycrondu-
BOCTb K 3fIEKTPOMArHUTHbIM NoMexaM TEXHUYECKUX CPEeACTB, MPUMEHSEMbIX Ha ANEKTPOCTaHL -
AX 1 nogctaHumax. TpeboBaHMst 1 MeTOAbl UCMbITAHUY NpuBeaeHbl B Tabnuue 2.2.

Tabnuua 2.2

MapameTp 3Ha4vyeHue
YCTONYNBOCTb K BO3AENCTBUIO HAHOCEKYHOHBIX UMMYI1b-
CHbIX MOMEX B COOTBETCTBUUN C
CTb M3K 61000-4-4-2006:

- UCNbITaTENbHbIN YPOBEHb 4
- aMnNnnMTyga ucnbitTaTernbHbIX MMMNYAbCOB AJS:
a) BXOAHbIX ueneun nuTaHus; 4 xB
6) ocTanbHbIX HE3aBUCUMMbIX LIENEN; 2 kB
- KPUTEPUI KavecTBa PYHKLMOHNPOBAHNSA “a”
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MpopomkeHue Tabnuupbl 2.2

YCTONYMBOCTb K NpOBanam 1 KpaTKoBpPEMEHHbIM NpepbiBa-
HUAM HanpsKeHUst CeTu aNeKTPOnNUTaHus B COOTBETCTBUM C
TpeboBaHnammu CTb M3K 61000-4-11-2006 (M3OK 61000-4-
11:2004):
a) ypoBeHb UCMbITATENBHOIO HaNPsXXeHns B % OT HOMU-
HaNbHOro HaNPSYKEHNSA ANEKTPONUTAHWUS:

1) onga npepbiBaHUIA;

2) Ansi NpoBaros;
6) 4NMTEeNbHOCTb NPOBAsOB;

B) NpepbiBaHUM;

0 %;

40 %;

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

B) KpUTEPUIM KayecTBa (PYHKLMOHMPOBAHMS “‘A”
YCTOMUYMBOCTb K 91EKTPOCTATUYECKMM pa3psigam B CO-
otBeTcTBMM ¢ CTE IEC 61000-4-2-2011:

- UCNbITaTenbHbIN YPOBEHD; 3

- UCNblTaTeNbHOE HanpsikeHne UMmnyrbca paspsaHoro
TOKa;
- KPpUTEPWUI KaYecTBa PYHKLIMOHUPOBaHMNS

6 kB (npu KOHTaKTHOM paspsae)
8 kB (npu Bo3gyLLHOM pa3spsae)

a

YCTOMUMBOCTb K BO3AENCTBUIO MUKPOCEKYHOHbIX M-
MYNbCHbIX NOMeX 60rbLLOW 3HEPT B COOTBETCTBUMN C
MOCT IEC 61000-4-5-2017 (M3K 61000-4-5-2014):

- aMMuTyaa HanpsbKeHUs UcnblTaTenbHOro uMnynbca:

a) Npu nogaye Nomexu No cxeme «nposoa-nposoay; | (2,0+0,2) kB;
0) Nnpu nogaye NOMexXM Mo Cxeme «NPOoBOA-3eMNNAY; (4,0+0,2) kB
- UCMbITATENbHbIN YPOBEHD:
a) Npu nogaye NOMEXU No CXxeme «NpoBoA-NpoBoa»; | 3
0) npu nogaye NOMexXM Mo cxeme «NPOoBOA-3EMNNAY; 4
- KpuTepmn kayectBa PyHKLMOHNPOBAHUS ‘a”
YCTOMYMBOCTb K BO3AENCTBUIO NOBTOPAOLMXCA Koneba-
TenbHbIX 3aTyxatLwmx nomex yactoton 0,1 m 1 My B
cootBeTcTBUM ¢ [OCT IEC 61000-4-12-2016:
- aMNNUTYgHOE 3HadeHue  MnepBOro MMMyrbca UChbi-
TaTenbHOro HaNpPsSXXeHUS:
a) Npu nogaye NOMeEXU NO CXEME «JIMHUSA-NTUHUSAY; (1£0,1) kB;

0) npu nogaye NOMeXU No CXeMe «JIIMHUSA-3EMNSAY;
- CTEeNEeHb XXECTKOCTU UCMbITAHUN;

(2,5£0,25) kB
3

- KpUTEPUN KavecTBa PYHKLMOHNPOBAHUS a
YCTONYNBOCTb K BO3AENCTBUIO MArHUTHOrO nons npo-

MbILLUITEHHOM YaCTOTbl B COOTBETCTBUN C

MOCT IEC 61000-4-8-2013 (IEC 61000-4-8:2009):

- UCnblTaTemNbHbIN YPOBEHD; 4

- HaNPSPKEHHOCTb HEMPEPBLIBHOIO MarHUTHOro nons no- | 30 A/wm;
CTOSAHHOW WHTEHCUBHOCTY;

- HaNPSPKEHHOCTb KPaTKOBPEMEHHOIO MarHUTHoro nons, | 300 A/m
- KpuTepun kadectsa PyHKLMOHNPOBAHUSA ‘a”
YCTONYNBOCTb K BO3AENCTBUKO MMMNYNbCHOMO MarHUTHOTO

nosisi, BO3HUKaKLWEro B pesynstate MOSHUEBbLIX pa3psi-

A0B U KOPOTKUX 3aMbIKaHUI B CETAX SNEKTPONUTaHus B
COOTBETCTBUN C TpeboBaHNSAMHN

CTB IEC 61000-4-9-2012 (FOCT 30336-95):

-UcnblTaTenbHbIN YPOBEHD; 4

- MakcuMmarnbHasa HanpsKEHHOCTb MarHUTHOIO NOs; 300 A/m
- KpuTepun kadectsa yHKLUMOHNPOBAHUS ‘a”
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MpoaomkeHune Tabnuupl 2.2

YCTONYMBOCTb K BO3AENCTBUIO PaamMo4acTOTHOIO 3ekK-
TPOMarHUTHOrO NOJSisi B COOTBETCTBUN C

CTBb IEC 61000-4-3-2009:

- HANPSXXEHHOCTb M3Ny4aeMoro 0 4HOPOAHOro anektpo- | 10 B/m
MarHMTHOro nons:

- AManasoH YacToT ANEKTPOMarHUTHOro Nons; ot 80 o 1000 Ml'y,
- UCMbITaTeNbHbIA YPOBEHD; 3
- KPUTEPUIN KavecTBa PYHKLMOHNPOBAHNSA “a”

YCTONYNBOCTb K BO3AENCTBUIO KOHAYKTUBHBIX NOMEX,
HaBeOEeHHbIX Paano4acTOTHLIMWN 3NEKTPOMarHUTHbIMN
nonsamu B cootBeTcTBUM ¢ CTHB IEC 61000-4-6-2011:

- ucnblTaTenbHOE HanpshkeHue, B; 10
- UCNbITaTeNbHbIN YPOBEHb; 3
- KpuTepuin kadectsa PyHKLMOHUPOBaHUS «an

YCTONYMBOCTb K BO3AENCTBUIO 3aTyxatoLlero koneba-
TEeNbHOro MarHUTHOTIO MOJIsi B COOTBETCTBUM C
IEC 61000-4-10:2001 (FOCT P 50652-94):

- UCNbITaTeNbHbIN YPOBEHb; 30 A/m
- CTeNeHb XECTKOCTU UCMbITAHUN; 4
- KpuTepun KadectBa (PyHKLMOHMPOBAHUS «an

MomexoycTonumBoCTb K KonebaHuam nutatowlero cete-
BOro Hanps»xeHusd, no IEC 61000-4-17:2015:
- Nynbcaunsa HaNPsSXKEHUS NEeKTPONUTaHUS 10%

MoMexoyCcTOMYMBOCTb K MageHulo HanpskeHns, KOpoT-
KMM 3aMbIKaHUSIM 1 UBMEHEHUIO NUTAKOLLErO NOCTOSIHHO-
ro HanpsbkeHus, no IEC 61000-4-29:2000:

- NepepbiB ANeKTponuTaHna 6e3 mameHeHusi napamet- | AU 30% - 0,1 cex;
poB AU 60% - 0,1 cek;
AU 100% - 0,05 cek

Momexoamuccusa ot MP301 He npeBbiwaeT HOpM, ycTaHoBreHHbIX B CTh IEC 61000-6-4-
2012.

ConpoTuBreHne M3onauun He3aBUCUMbIX BHELUHUX 3MEKTPUYECKUX uenen (KpoMe HU3KO-
BONbTHbIX Lienen) OTHOCUTENBbHO Kopryca 1 Mexay cobon, naMepeHHoe MeraoMmeTpoM MoCTOo-
SIHHOrO TOKa C BbIXxogHbIM HanpsxeHnem 500 B, He meHee 100 MOMm.

M3onaums Bcex He3aBUCUMMBbIX INEKTPUYECKMX Lienen yCTponcTea (KpOMEe HU3KOBOJSIbTHbIX
Lenen) OTHOCUTENBHO Kopnyca u Mexay cobon BbliaepXmBaeT B TedeHne 1 MyH OencTBue ncnbl-
TaTenbHOro HanpskeHus 2 KB npakTuyeckn cuHycomngansHom popmbl Yactotom 50 My,

M3onsums Bcex He3aBUCUMbIX ANEKTPUYECKMX Liener YCTPOMCTBa (Kpome Lenen nHtepdgen-
ca RS-232, RS-485) oTHOCUTENBHO Kopnyca U mMexay cobon BbliaepkmBaeT 6e3 noBpexneHumn
BO3AENCTBME MMMYNbCHOMO HanpsikeHust B cooTBeTcTBUM ¢ pasgenom 8 NOCT 30328-95 (mak-
cumanbHasi amnnuMtyga umnyneca 5 kB).
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3 ONMUCAHUE YCTPOUCTBA

3.1 YcTpounctBo n pabora nsgenus

MP301 nmeeT MoaynbHY CTPYKTYPY (CM. puc. 3.1) N COCTOUT U3 CrieayoLmnx Moayren:

. MOAYINb LeHTpanbHOro npoueccopa u ynpasnenna MLUIMY;
. MoAaynb (BBoAa) curHanos aHarnorosbix (MCA);

" Moaynb (BBOAA) cMrHanoB ANCKpeTHbIX n pene (MCLOP);

. Moaynb nutaHusa n ceasm (Mr1C).

Bce moaynu BBOAa-BbiBOAA MMEKT pasbeMbl 515 CBA3WM C MOAYNEM LEeHTPanbHOro npo-
Leccopa un 61okoOM NUTaHMsa NOCpPenCTBOM KpoCcC-nnaTthl.

Moaynn yctaHasnmBatoTca BHyTpu koprnyca MP301. [ns noaknioyeHna BHELHUX Lenen
Ha BCex MOOYyNAX UMEKTCS KNeMMHble KOSTOAKM MPY>XMHHOIO U BUHTOBOTO (4191 TOKOBbIX BXOLOB)
TMna (No 3akasy Bce KneMMbl MOryT 6bITb BbIMNOMHEHbI BUHTOBbLIMM).

Tokn Ha Bxoge MoAayrns CUrHasioB aHasnoroBbIX NpeobpasyrTca AaTyMkamu TOKOB, U
PUNLTPYIOTCA aHaNoroBbIMn PUNbTPaMM HU3KUX YACTOT, OTCEKAKLLMMN BbiCLUME FAPMOHUKN BO
BXOAHOM CuUrHane, a 3atem, nepegatotca Ha MLUITY.

Mooynb yenmpanbHO20 npoyeccopa u yrnpassieHusi COCTOUT U3 MOAYNS LEHTparnbHO-
ro npoueccopa u Moayns KnasuaTypbl U BbIMNOMHAET (PYHKUUM aHanoro-undposoro npeodbpaso-
BaHWUS, BblYUCNEHUs 1 cBaA3un. pu nomowm 12-paspagHoro AU aHanoroBble curHanmbl, NOCTY-
natowmne ot MCA, npeobpasytoTcs B ungpoBon koa n obpabateiBatoTca npoueccopom. lNMonyya-
eMble B UTore AaHHble onpeaenstoT ycnosus cpabaTbiBaHUSA 3aLUUT.

[ns npefoTtepalleHnst 3aBUCaHUA npoleccopa npeaycMoTpeH CTOPOXEeBOW Tammep, ne-
pesarpyxawLum cuctemy B criydae cbos. lNapameTpbl XXypHana aBapunHbIX COBbITUA, KOHGUTY-
pauus 3almT, YCTaBKkK, Naposnb nonb3oBaTens Ans BXo4a B CUCTEMY XPaHATCA B 9HEProHe3aBu-
cumom nporpammupyemom M3Y.

Ha moayne ueHTpanbHOro npoueccopa HaxoguTcs pasbeéM AN MOAKMOYEHUA Moayns
knasuaTypbl. Mogynb knaBmaTtypbl 06pa3yeT nHtepdgenc mexay nonb3osarenem n MP301.

[ns koHurypuposaHus yctponctea Ha moayne MUILY nmeetca ranbBaHUYeCkn N30Mu-
poBaHHbIN UHTepdenc USB.

MoOynb cuecHanoe QuckpemHbIX U pesie No3BOMsieT YCTPOMUCTBY NoMyyaTb CUrHanbl OT
BHELUHWX YCTPOWCTB U BblAaBaTb CUrHam HeMCnpaBHOCTU CaMOro YCTPOWCTBA 3almTbl, pasnuy-
Hble 3anporpaMMUpPOBaHHbIE CUrHanbI 3aLlUTbl U aBTOMATUKN.

MoOynb numaHusi NO3BONSIET NUTaTb YCTPOWCTBO, KaK OT MOCTOSAHHOIO, TaK U NEepPEMEH-
HOro OnepaTMBHOrO TOKa B LUMPOKOM Ouana3oHe WU3MEHEHWS NUTalLWEero HanpsXXeHus u ocy-
LecTBngaeT cBa3b ¢ cuctemamm ACY BbILLECTOALLErO YPOBHSA NPU NMOMOLLN ranibBaHUYECKN N30-
nNupoBaHHOro nocriegoBaTensHoro nopta RS485.

ﬁ ﬂ ﬂ ﬁ i
cl\m/l?riﬁ-l;s Moayrie Mogaynb RS-485
OVNCKPETHBIX U curHaros NUTaHUA N CBA3U ill D
aHarnoroBbIxX
pene
\
Mogaynb USB
LeHTparnbHOro
npoueccopa u <}:>
ynpaBneHus

PucyHok 3.1 — Ctpyktypa MP301
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3.2 MporpammHoe obecnevyeHue

YcTpoiictBo paboTtaeT nog ynpasnennem OMNEPALMOHHOW CUCTEMbI PEANBHOIO
BPEMEHW (OCPB), o6ecneunBatoLert o06paboTky nporpaMMHbIX 3agad B 4OCTYNHOE BPEMS U B
Heob6XxoaMMOM NMopsiAKe OYEPEAHOCTMW.

MporpammHoe obecneveHne BkNovaeT B cebs cnegyrowme 3agaydn:

3agada o6paboTKmM BXOAHbBIX ANCKPETHBIX CUrHAOB;
3ajava undpposon punbTpalmm n ocuuniorpadupoBaHuns;
3a/iaya Jlorvkn 3aLlmT U aBTOMaTUKK;

3a/laya 4YacoB pearibHOro BpeEMeH!;

3ajava peanmsaumm OYHKUMIA YerioBEKO-MaLLUMHHOIO NHTepdenca n camoamarHo-
CTUKM;

3agava BBOAa-BbIBOAA NO nocrieaoBaTenbHOMY MHTepdency;

Peanusaums ycTaBok N0 BPEMEHW AN pa3HbiX 3alUMT B NporpamMmme OCyLLeCTBAsieTCs npu
MOMOLLIM OAHOKAHAaNbHOIo TalMepa U CUCTEMbI NPepPbIBaHUIA.

lMporpammHoe obecnevyeHmne MMeeT BCTPOEHHbI MEXaHN3M KOHTPONSA COGCTBEHHOrO Koaa.
HacTosiwee pykoBOACTBO AENCTBUTENBHO C Bepcuen nporpammHoro obecneverus (M0)

2.06.
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4 NAPAMETPbI USBMEPEHUA

N3mepeHns B MP301 npon3BogaTcs no 4YeTblpém KaHanam Toka. [epBu4yHbIe TOKW TpaHC-
dopmaTopoB TOKa 3afaroTcsa cornacHo tTabnuue 4.1.

Tabnuuya 4.1
HanmeHoBaHue napameTpa 3Ha4yeHue
1 |Odnana3oH nepBUYHOro Toka gasHoro TpaHccdopmatopa Toka TT | 0-1500 A;
2 |[Awnana3oH nepBMYHOro Toka TpaHcopMaTopa ToKa HyrneBow 0-100 A;
nocnegoBatenbHocTu (TTHIT)
3 | OUCKPETHOCTb YCTaBOK MO TOKY 1A

HomuHaneHbIn nepBuyHbIM TOK TTHI1 paccunteiBaeTcs:
=1, Ky
roe lu, - HOMUHarnbHBIN TOK YETBEPTOro N3MepuUTenNbLHOro TokoBoro Bxoda (1 nunn 5 A);
K - KOOMMUULMEHT TpaHcopmMauumn TpaHcdopmarTopa Toka HyneBomr nocriefoBaTeribHOCTY.

KoachpmumneHT BO3BpaTa Ansi TOKOBbIX M3MepUTENbHbIX opraHoB (MO) makcumanbHOro
OencTBus NpuHAT pasHbim 0,95.
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5 KOHTPOIJ1b U YINPABJIEHUE BbIKITIOUYATEJIEM

Ansa ocywectBneHnsa OyHKLMIA KOHTPOMS MOMOXEHUSA, U3SMEHEHUSI COCTOSIHUSA BbIKNOYa-
Tenst MCMNOmnb3YKTCHA BHELWHWE curHanbl ¢ OMNOK-KOHTAKTOB BbiKMoYatenda. [Ana peanusaumm
yrnpaBrieHus BbIKNoYaTenemM npegycMoTpeHbl crnefyolime BO3MOXHOCTU nogavv komaHg (pu-
CyHOK 5.1):

- OT BHELUHErO Kro4a yrnpaBreHus;

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

- MO UHTepency ceasu.

YnpaBneHne no MHTepgency cBa3n MoxeT ObiTb 3anpeLleHo. YnpaBneHue OT BHELLHEro
KnoYa M OT BHELWIHEeN cxembl MoXeT ObiTb BBegeHo Ha «PA3PELUEHO» nnn «KOHTPOJby.
CurHanbl € KntoYa unm oT BHELLHEN CXeMbl JEeNCTBYIOT:

- B pexume «PA3PELUEHO» Ha cooTBeTcTBYtOWME pene MP301 «BKITKOYUTb» nnu
«OTKIMTKOUYNTby;

- B pexume «KKOHTPOIJIb» gencrene He BbinonHAeTCs. CUrHanbl UCNOSb3YHTCA TOSb-
KO B Nornke paboTbl aBTOMaTUKMW.

YnpasneHue ot

Krno4va
T

Oi...08 KoY paspeLeHQ :
nci..ncs BKMIOYMT
KOHTPOMb |
T OR KoHTporb komaHaeb!
| «BKITHOYUTb» B
: — lornke aBTOMaTnKy
|
I
I
O1... 08 KoY paspelueHg | OR
Nnc1..ncs OTKIIYUTE ~
KOHTPO b
KomaHaa:
BKITIOUNTD
YnpaBneHue
BHELLHee
T
01... 08 BHELLHEe paspelueHQ :
Nnci..ncs BKITIOUNTb N
KOHTPOMb | [
|
I
| OR
I P ——————
: KoMaHaa:
Oi...08 BHElLHee paspelueHQ ! OTKIIOYUTH
Nnci..ncs OTKIO4NTh ~
KOHTpOTb N
L—OR I KoHTponb komMaHAbi

«OTKMOYNTL» B
Jiornke aBTomaTu

YnpaBnexue ot

carty
T
BKITIO4UT, paspellieHg |
No WHTepdeiicy CBsian
pcpeitcy 3anpelyeHo |
I
OTKIIOUNTh, paspeuwierg !
1o NHTepdeicy ceamn N
3anpelLeHo

PucyHok 5.1 — Jlorvka Bblgayn KoMaHg ynpasreHns
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[Npn ogHOBpeMEHHOW Nogaye KoOMaH Ha BKITHOYEHUE U OTKITIOYEHME NPUOPUTETHOWN ABNS-
eTCs KOMaHAa Ha OTKIOYEHME.
Mo hakTy BKMOYEHMS BbIKNoYaTens ocywectansetca 6rnokmposka AlNB Ha Bpemsa T6 (cm.
n. 6.3.1) n yckopeHune TokoBbIX 3aWnT Ha Bpema «AJIUT-Tb YCKOP.» (Tgn. yck.). Takke B anro-
puTMax yrnpasrieHus BblKItoyaTenemM UCnomnb3yTes criefyowme BeNUYUHbI:
- Twvmn — Bpemsa Bblgaum MMnNynbca Ha BKIOYEHME MU OTKITHOYEHWNE BbIKNOYaTENs;
- «BPEMA OTKI» (ToTkn) — BpeMS OTKITOYEHUS BbIKNOYaTEeNs, UCNOMb3yeTCH B NIOMNKe
YPOB.
Mpw Hencnonb3oBaHun pyHKUuUK YPOB ToTkn npumeHseTcs npyu dOpMUpOBaHUM CUrHana
HeucnpaBHOCTU «OTKa3 BbIkNoYaTens» (CM. N 5.4) 1 cCOOTBETCTBYHOLLEN 3aMMUCU B XXypHane cu-
CTEMbI.

5.1 KoHTponb nonoxeHus BbIKNoYaTens

CurHanbl ¢ BrOK-KOHTaKTOB BbIKNOYaTess («COCT. BKITHOYEHO» N «COCT. OTKITHOYEHOY») pac-
NMO3HaKTCH COrnacHoO anropuTMy, NoKadaHHOMY Ha pUCYHKe 5.2. Ecnn BGOK-KOHTaKT «BKITHOYEHO»
Pa30MKHYT, a BIIOK-KOHTAKT «OTKIOYEHO» 3aMKHYT, TO BblpabaTbiBaeTCs CUrHam «nosioXeHue:
OTKNIOYEH». B crnyyae, koraa 6M0K-KOHTAKT «BKIHOYEHO» 3aMKHYT, @ «OTKITHOYEHO» - PA30OMKHYT,
BblpabaTbiBaeTCA CUrHan «nosioXeHue: BKNYEHy». Ecnn oba curHana nmerT ognHakoBoe 3Ha-
YyeHue 6onblue BpemeHn Tumn, TO BbipabaTbiBaeTCa CUrHarn «HEMCNpPaBHOCTb BbIKNIOYATENS».

a1
8 CcoCT.
nca | sxaouero
B & NOSOXeHMe:
ncs \ BKITIOYEH

& Tvmn HEencnpaBHOCTb
=2 |
|D|1 BblKInKo4aTensd
&
[8 COCT. 4 nonoxeHue:
ncy | otkaodeno ——¢ OTKIMIOYEH

ncs

PI/ICyHOK 5.2 — Jloruka onpepeneHna NnorioXXeHns BblKInto4vaTenA

5.2 OnpegeneHne MoOMeHTa BKNHOUYEHUA/OTKNIOYEHUA BbIKNoYaTens

OnpepneneHne MOMEHTa BKITHOYEHUS/OTKITIOYEHNS BbiKNtovaTenst (CUrHanbl «BblKNKOYaTenb
BKITIOYEHY, «BbIKMOYATENb OTKMIOYEH») OCYLLECTBMSETCS MO WU3MEHEHUIO MONOXEeHUs 6rok-
KOHTaKTOB COrfacHO anroputmy, nokasaHHoOMy Ha pucyHke 5.3. Mo BKNHOYEHMIO BbIKMtovaTenNs
OCYLLIECTBNAETCHA YCKOPEHNE TOKOBbIX 3awnT 1 6noknposka AlB.

B cxemy AlNB
pwuc. 6.18

R

I_ F BBEAEHO :
MOTIOXEHIe: . N\ S T @
BKIIOYEH L BbIBEAEHO yCKOpeHue

noroxeHue: sl T z
BbIKItO4aTenb
BKIMHOYEH

Tan.yck.

s| T & [t =2 R

R
BbIKIIOYaTenNb
) OTKITIOYEH

PucyHok 5.3 — Jlorvka onpegeneHunst BKIOYEHUS/OTKIOYEHNS BbIKITOYaTENSs
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5.3 Bblgaya KomaHA ynpaBrneHus BbiKIroyaTenem

CurHan oTKNIYUTb BbIKNOYaTeSlb BbI4AETCA HEMOCPEACTBEHHO MPU NOABNEHUN KOMaHAbI
Ha OTKMo4YeHne Ha Bpemsi Tumn (pucyHok 5.4). CurHan BKMOYMTL BbIKMOYaTeNb CO34aéTCs Ha
BpemMs Tumn nocne Bbl4ayn KOMaHAbl Ha BKIHOYEHWE MpU BbINOSTHEHUW CREedYOLWNX YCNoBU

(pncyHok 5.4):

- COCTOSIHME BbIKITOHATESNS — OTKITHOYEH;

- HEeT KOMaHAbl OTKINHOYNTb BbIKITHO4YaTE b,
- OTCYTCTBYIOT 6J'IOKI/IpOBKa BKIMIOYEHUA BbIKITHOYMaTENA U CUIrHalibl O HEUCMPaBHOCTAX Bbl-

Krno4vaTten4d.

CurHanb! BKNIOYNTL/OTKNIOYUTL BbIKNOYaTENS ynpasnawT pa60T017| XECTKO Ha3Ha4YeHHbIX

pene, a Takke MOryT ObITb 3aBefieHbl Ha NtoOble NporpaMmmMmupyemMble perne.

KOMaHpAa: BKIIUYNUTb &
MOJIOXEHWE:
OTKMKOYEH

01
08 6roKupoBKa
nci (BKMtOYEHNSA)
JiC8
BHeLwu.Heucnp.
a1 BbIKIIOYaTENS
08 o« Heu1cnpaeHocTL OR
JIC1 | (BbiknoyaTens, BHELIH:AS)
JiC8
HencnpaBHOCTb
BbIKIl04aTens (Mo COCTOSHNIO
6I10K-KOHTaKTOB)

BnoknpoBka
BbIKNtoyaTens

| BbIKIIOYaTeNb BKHDM

KOMaHza:

CUrHan:
BKI. BbIKJ1.

OTKNKYUTb

t 2 OR | |o
s| T
Tumn
R
&

BblKnto4aTenb OTKITH0YEH

curHan:
OTKI. BbIKJI.

OR

Hewncnp.ynpas.
BblKnto4aTena

PlllcyHOK 5.4 — Jlornka Bblga4yn CUrHanoB Ha BKNKOYEHNE/OTKOYEHME BbIKNoYaTeNs
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5.4 ABapuinHoe OTKII0O4YeHMue BbiKIo4vaTens

CurHan aBapuiiHOe OTKIOYeHne opmupyeTcsa nNpu cpabaTbiBaHWM 3alMT BBEOEHHbBIX B
pexunme «OTKJTKOUMEHUE». MNpu nosBneHnn curHana «aBapunHoe OTKITHIOYEHUEY:

1. Bblgaértca komaHaa «OTKNIYNTLY (PUCYHOK 5.5).

2. Mpn Hannumm TokKa Bbiwe 0,12IH B TeyeHne BpemeHu oTknoveHnsa (ToTkn) Bbipa-
GaTbiBaeTCs CMrHan «0Tka3 BbikrtovaTens» n npy paspewéHHom YPOB no cpaboTtaBwen ctyne-
HK BblpabaTbiBaeTcs curHan «YPOB».

3. Mpwn paspewérHHom AlB no cpaboTaBlien CTyneHn nNo akTy OTKMYEHUS BbIKIHO-
yaTens popmupyeTcs curdan «nyck AlNB». B cnyyae nosiBneHus curHana «oTka3s BblKro4vaTte-
na» npoucxogut 3anpet AllB.

CHUTHAJ. OTKa3
BBIKJIIOYATEIIS
OTKJIFOYUTH
YcraBka cTyneHu

Typos 3amutel. YPOB
T

OTKITFOUCHHE s| T
(aBapuiiroe)

;

BBEJICHO\ | .

Vcraska ! CHTHAJI,
CTYIICHH I>1 _BBIBCICHO pabdora YPOB
samuTel. AIIB R YpoB

| [ 3] &

I TIOJIOXKEHHE:

BBE/ICHO \_ | OTKIIOUEH > CHTHAJL: TIYCK
N ATIB

BBIBE/ICHO & S Typos
Rl

—

TIOJIOKEHU E: OR
BKIIIOUEH

PucyHok 5.5 — Jlornka paboTbl npu aBapumHOM OTKIHOYEHUM
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6 ONMUCAHUE 3ALLUNT
6.1 TokoBble 3aWUThbI

6.1.1 MakcumanbHasa TokoBas 3aLwuTta

MakcumanbHasa TokoBasa 3awmta (MT3) MoxeT mmeTb 4 CTyneHn («I>», «I>>», «I>>>y,
«I>>>>y») ¢ Hes3aBUCMMOM UMM 3aBUCUMMOM BPEMATOKOBOW XapakTepucTtukon. Kaxpgasi CTyneHb
MMeeT BO3MOXHOCTb BOKMPOBKM OT BHELUHEro AMCKPETHOro curHana (nyck oT MHBEPCHOro Cur-
Hana). Hanuune nnu otcytcTBMe OMOKMPOBKM 3adaeTcsa B yCTaBKax KOHurypauuu. YcCrnosuem
cpabaTtbiBaHNA 3aliMTbl MOXeT 3aJaBaTbCHA PEXUM MPEBbLILWEHUS YCTaBKU MO TOKY OOHOW unu
BCEX Tpex das.

KonunyectBo cTyneHen MakcumarbHOW TOKOBOM 3alUMTbl 3aaeTca B ycTaBKax KOHurypa-
unun. Kaxgasa ctyneHb moxet pabotatb Ha WO, cpabaTbiBaHue, curHanusaumio, aBapunHoe oT-
KntodeHune, nyck ocumnnorpada (Onuus).

Hannuue AlB, YPOB, yckopeHusi no kaxgow CTyneHu 3afaéTcs B ycTaBKax KOHdurypa-
Lun.

Bce cTyneHn ¢ He3aBUCMMOM BPEMSATOKOBOW XapaKTEPUCTUKOM (PYHKLMOHANBbHO NOEHTUY-
Hbl U1 UMEIOT XapaKTEPUCTUKM, YKa3aHHble B Tabnuvue 6.1.

Tabnuua 6.1.

HavmeHoBaHue napameTpa 3Ha4yeHue
[lvanasoH ycTaBOK MO TOKY A5 BCEX CTYNEHEN: 0 -40IH
[nana3oH ycTaBOK No BpeMeHH, C: 0 — 3000 c*
[MCKPEeTHOCTb YCTaBOK:
Nno TOKY 0,01IH
Nno BpEMEHMU 0,01 ¢ (0,1 c)**
OcHoBHas norpelwHoCcTb cpabaTbiBaHNA MO TOKY:
B AmanasoHe 0,2 — 2IH, npuBeaeHHada K 2IH +1,5%
B Anana3oHe 2,1 — 40IH oTHocuTenbHas +2.5%
OcHoBHas norpeLHocTb cpabdaTbiBaHUS MO BPEMEHU: +10 mc

*MNpuMmeyaHne — 3gecb 1 ganee nNo TEKCTY AnanasoH YCTaBOK NO BpeMeHun aaetcs 6e3
yyeTa cobCcTBEHHOrO BpemeHu paboTbl nameputensHoro opraHa (30 - 50 mc). Beigepxka Bpe-
MEHW 3almnT onpeaensieTcsl Kak CyMma napamMeTpoB «ycCTaBka Mo BpeMeHM» N «COOCTBEHHOE
Bpemsa paboTbl IAMEPUTENbHOIO OpraHa.

**Mpumevanune — B gnanasoHe go 300 ¢ — 0,01 c, Bbiwe 300 ¢ - 0,1c.

Mpn BbIGOPE MakCMManbHOM TOKOBOM 3alMThbl C 3aBMCUMOM OT TOKa YCTaBKOW MO Bpe-
MeHU, Bpems cpabaTbiBaHus onpegenseTca opmynomn:

10k
t, = T oMo (6.1)
——0,6
I,
roe k — koadpdULMEHT, XapakTepusyoLLIMA BU 3aBUCUMOI XapaKTEPUCTUKN;

| s - BXOOHOW (pa3HbIN TOK YCTPOMCTBA;
|, - BEMMYMHA TOKa YCTaBKM 3aBUCUMOM OT TOoKa cTyneHn MT3.

*** [IpumeyaHue — ®opmyna (6.1) AencTBUTENBLHA TONbLKO NpwU IBXx > Icp.

[Anana3soH yctaBok koadpdpuumeHta k ot 0 go 4000, ANCKPETHOCTb YCTaHOBKM 1.
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Ha pucyHke 6.1 npeacraeneHbl rpadukv 3aBUCUMbIX XapaKTEPUCTUK C PasfnyHbIMU 3Ha-
YeHnsamn koadppumumerta K. [ina Beibopa yctaBkm koaddpuumneHta K pekomeHgyercs:

1) ecnu 3awmTa ycTaHaBnMBaeTCs BMECTO pefie Unuv nnaBkon BCTaBKM C U3BECTHOW Xa-
PaKTEPUCTUKON, TO 3Ha4YeHne K moxeT ObiTb onpegeneHo nyTeM COBMELLEHUSI JAaHHOW XapaKTe-
PUCTUKN C NpeacTaBfeHHbIMKN Ha rpaduike;

2) ecnu 3awuTa ycTaHaBnuBaeTCs Ha nocrnegoBaTtenbHblx ydacTtkax J19M1 (puc. 6.2), 10
BbIOOp XapakTepUCTUKM OCYLLECTBNAETCA MO NPUHLNMY CEeNeKTUBHOM paboTbl 3aLUT CMEXHbIX
Yy4acCTKOB.

XapakTepucTuku 3apucumoii MT3
20 «H
18 | K=4000
[
L1
16 N o
// =
JannEs | x=1333
14 I+ P
L 4— 1 =
12 — = | K=800
L1 |1
L |1
& 10 \ = = =
1 1
8 \ /// ///
\ —1 L
6 \ //// Bl
¢ |~
1 1
4 1 \\ 17
\ S
> \\\ /// s W
\<§\~—
0 1 T 1 T 1
1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39
I/Icp

PucyHok 6.1 — N'padomkn 3aBUCMMON XapaKTEPUCTUKN

A [P ] 5 [(MP] B

PucyHok 6.2 — K BbIGOpy 3aBMCUMON XapakTEPUCTUKN CMEXKHbIX Y4aCTKOB.

3aBncuMasa xapaktepucTuka 3awmtbl yyactka AB BbibupaeTca Takum obpasom, 4ToObl
Bpems ee cpabaTbiBaHWSA OblNl0 Ha CTyneHb CenekTMBHOCTU Borblue BpeMeHn cpabaTtbiBaHUS
3awnTbl yyactka BB. Taknm obpasom, cornacHo puc. 6.2 cTyneHb 3aBUCMMOW XapaKTepuUCTuka
3awmThbl yyactka Ab gormkHa pacnonaratbCs Bbile CTYMNEHN 3aBUCUMOWN XapaKTepUCTUKM 3aLn-
Tbl y4acTka BB.

MporpaMMHO MOXET OblTb 3a4aH PEXUM YCKOPEHUS MaKCMMarbHOM TOKOBOW 3aLMThbl
npy NOOGOM BKMOYEHUN BbIKMoYaTens. Bpems AencTBus yCKOPEHNA C MOMEHTa BKIOYEHUS U
3agepxka Ha cpabaTbiBaHWE NO YCKOPEHUIO 3a4aéTCs Nofb3oBaTENEM.

Ecnu ana kakon-nmbo CTyneHn 3almTbl 3a4aHa ycTaBka Mo BPEMEHU MEHee 3aLepXKKu
Ha cpabaTbiBaHMe NO YCKOPEHMtO, To cpabaTbiBaHne npounsonaet no ycrtaske «YCKOPEHUE».

dyHkuMoHarnbHaa cxema MT3 npuBegeHa Ha pucyHke 6.3. briok, nokasaHHbI Ha pUCYH-
Ke 6.3 peann3oBaH NporpaMmmHo.
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PucyHok 6.3a — bnok MT3 npu mexgydasHbix K3 (ocHoBHas noruka)
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BblBEJEHA cpabaTbiBaHve

PucyHok 6.36 — brnok MT3 npu mexaydasHbix K3 (6nok BXogHOM Nornku, Tammep u 6ok normku
cpabaTtbiBaHNS)

6.1.2 3awmTa OoT 0gHOMa3HbLIX 3aMblKaHU HA 3EMII0

[ByxcTyneHyaTasa 3awimrta OT 3aMblkaHUn Ha 3eMnitio («10>», «10>>y») MOXeT cpabaTbiBaTb
No U3MepeHHOW OCHOBHOWM lo, MO pacyeTHOM OCHOBHOW 10 nnu No naMmepeHHoOn rapmMoHuke Ir Toka
HyneBon nocnegosaTtenbHOCTU. CTyneHu 3awuTbl UMEKT HE3aBUCUMYIO BPEMSATOKOBYHKO Xapak-
TEPUCTUKY, BO3MOXHOCTb BITOKMPOBKM OT BHELLIHErO UCKPETHOro curHana.

KonuyectBo cTyneHen 3awmTbl OT 3aMblkaHU Ha 3eMII0 3aaeTcsa B yCTaBKax KOHQUry-
paumn. Kaxgast ctyneHb MoxeT paboTtatb Ha WO, cpabaTbiBaHue, curHanuaaumioo, aBapunHoe
OTKITOYEHME.

Hanuune AlB, YPOB, yckOpeHus no Kakaow CTyneHn 3agaéTtcs B yCTaBKax KoHdwurypa-
unn.
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XapaKkTepucTukn nokasaHbl B Tabnuue 6.2.

Tabnuua 6.2
HavmeHoBaHMe napameTpa 3Ha4yeHue
1 [wnana3oH ycTaBOK No TOKY 4SS u3amepeHHoro Toka lo, 50 Iu; 0—5IH
[vana3oH ycTaBoK Mo TOKy Ans pacyeTHoro Toka 10: 0 —40IH
[nanasoH ycTaBoK No TOKY ANA U3MEPEHHOro ToKa BbICLUEN 0-2,5IH
rapMOHUKM Ir:
2 [wnana3soH ycTaBOK No BpeMeEHU 0- 3000 c*
3 [unCcKpeTHOCTb YCTaBOK:
Mo Toky 0,01IH
Mo BpemeHu 0,01 c(0,1c)**
4 OcHoBHas NpuBedeHHas K Imax norpewHocTb cpabaTbiBaHUSA +1,5%
Mo TOKY:
5 OcHoBHas NoOrpeLwHocTb cpabaTbiBaHUA MO BPEMEHMU: +10 mc

*MpmevaHne — 34ecb M ganee no TEKCTY AManas3oH YCTaBOK MO BpemMeHu pgaetcs 6es
yyeTa cOOCTBEHHOro BpemMeHu paboTbl n3amMepuTenbHOro opraHa. Bpems paboTbl nsmeputens-
Horo opraHa lo < 50 mc, nsmeputenbHoro opraHa Ir < 500 mc.

**MNpumeyanme — B ananasoHe go 300 ¢ — 0,01 c, Bbiwe 300 ¢ - 0,1 c.

dPyHKUMOHaNbHaa cxema TOKOBOW HeHanpaBSfieHHOM 3alUnTbl OT 3aMblkaHUS Ha 3eMIto
npueegeHa Ha pucyHke 6.4. bnok, nokasaHHbIN Ha pUcyHKe 6.4 peannu3oBaH NPOrpamMmMHo.
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PucyHok 6.4 — bnok 3awwnTbl OT 3aMblKaHUW Ha 3eMJT0
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6.1.3 3awmTa OT NOBLILLEHUSI TOKa 0bpaTHOM NocregoBaTeNbHOCTU

[ByxcTyneH4yaTass TokoBasi 3awmuTta obpaTHoOM nocrnenoBaTernibHOCTU («I2>x», «12>>y)
paboTaeT No pac4yeTHbIM 3Ha4YeHUAM TOKOB obBpaTtHoM nocnegosartenbHocTh 12. CTyneHn 3a-
LWNTbl UMET HEe3aBUCMMYIO BPEMSTOKOBYIO XapaKTEPUCTUKY, BO3MOXHOCTb OMOKMPOBKM OT

BHELWIHEro AUCKPETHOro curHana.

KonnyecTtBo CTyneHen 3awuTbl OT MOBLILWEHUS TOka OobpaTHOW nocrnenoBaTenbHOCTH
3afaeTcs B ycTaBkax koHdurypauun. Kaxgas ctyneHb moxeT pabotate Ha MO, cpabaTtbiBa-

HMe, CUrHanu3aumo, aBapuinHoe OTKITHYEHME.

Hanunune AlB, YPOB, yckopeHus N0 Kagon CTyneHu 3agaéTcs B yCTaBKaxX KOHUry-

pauumu.

dPyHKUMOHaNbHas CxemMa TOKOBOW HeHanpaBfieHHOW 3awuTbl obpaTHOW nocrneaoBa-
TEeNbHOCTU NnpuBeaeHa Ha puUcyHKke 6.5. bnok, nokasaHHbIN Ha pUCYHKe 6.5 peanu3oBaH Npo-

rpaMMHo.
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PucyHok 6.5 — 3awmTa oT noBbIWEHNA TOka 0bpaTHON nocnefoBaTENbHOCTH
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XapakTepucTukn nokasaHol B Tabnuue 6.3.

Tabnuua 6.3
HavmeHoBaHue napameTpa 3HavyeHue

1 [wnanasoH yCTaBOK MO TOKY SIS BCEX CTYMNEHeENn: 0 —-40IH
2 [Onana3soH ycTaBOK MO BPEMEHMU, C: 0 — 3000 c*
3 [WCKpeTHOCTb yCTaBOK:

no TOKY 0,01 IH

no BpeMEHMU 0,01 c (0,1 c)**
4 OcHOBHas NOrpeLLHoCcTb cpabaTbiBaHWs NO TOKY:

B guan. 0,2 — 2IH, npuBefeHHas K 2IH +1,5%

B Anan. 2,1 — 40lH oTHOCKUTENbHAasA +2,5%
5 OcHoBHas NnorpeLwHocTbL cpabaTbiBaHNA MO BPEMEHMU: +10 mc

*MpumeyaHne — 3gecb M ganee NoO TEKCTY AMana3oH yCTaBOK MO BpeMeHu gaetcsa 6es
yyeTa COOCTBEHHOro BpeMeHn paboTbl nameputensHoro opraHa (30 - 50 mc). Boligepkka Bpe-
MEHW 3alnT onpeaensieTcs kak Cymma napamMeTpoB «ycCTaBKa Mo BPEMEHU» U «COOCTBEHHOE
BpeMs paboTbl U3MEPUTENBHOIO OpraHa.

**Mpumevanune — B gnanasoHe go 300 ¢ — 0,01 c, Bbiwe 300 c - 0,1 c.
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6.2 BHewHuMe 3aimnThbI

B ycTponctee umeeTcs BO3MOXHOCTb paboTbl C BHELWHUMM 3awumtamu. Bcero ectb
BO3MOXXHOCTb MOAKMIOYMNTL [0 BOCbMM BHeWwHux 3awut B3-1, B3-2,.... B3-8. Jloruka pabo-
Tbl C BHELUHEN 3almMTon (PUCYHOK 6.6) 3anyckaeTcst Npy MNOSBNEHUM CUrHana Ha 3agaHHOM
anckpeTHom Bxoge. [lpu cpabaTtbiBaHUM BHELLHUX 3alMT (OMKCUMPYIOTCA BCE NapaMeTpbl aBa-
PUNHOro cobbITUSA, Kak Npu cpabaTbiBaHMM COBCTBEHHbIX 3aALLNT.

Pexumbl paboTbl 3aLLMTbI:

«BbIBEOEHA» - 3awuTa BbiBEQEHA M3 paboThl;

«CPABATbIBAHUEY - 3awmTa BBeaeHa B paboTy C KOHTPONMPOBAHWEM YCTaBKU MO
BPEMEHMN.

«CUTHANMN3ALUNA» - 3awmTa BBeaeHa B paboTy, npu cpabaTbiBaHUN 3anncbiBaeTcs B
XypHarn aBsapuu;

«ABAPUA» - 3awmnTa BBegeHa B paboTy, npu cpabaTbiBaHUN 3anncbiBaeTCs B XXypHan
aBapuu Nnoc AencTeme Ha OTKIMYEeHWE BblKIoYaTens.

CtyneHb

aBapus

CurHanmsauumd

|
“q” /' cpabaTbiBaHue

BblBEeAeHa

A1

A3 c
J-I C 1 nrHan

6NOKNPOBKM

J1C8 i & 2 BrokK norvku

cpabaTtbiBaHUs
a1

08 CurHan nycka
J1C1

fcs

PucyHok 6.6 — Jlornka paboTbl C BHELUHEN 3aLMTON
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6.3 ABTOMaTMHKa

6.3.1 ABTOMaTMyeckoe noBTopHoe BKoveHue (AlB)

YcTtponcteo AlB npegHasHavyeHo Ons aBTOMAaTMYECKOro MOBTOPHOrO BKMAKOYEHUS Mpu-
CoeJMHEeHUs nocne ero caMornpon3BOSIbBHOIO OTKIMHOYEHUS UMU OTKMKOYEHUS OT YCTPOUCTB 3a-
wntel. B yctponctee MP301 peanusosaHo AlB gBykpaTHOro AencTeus.

AlB umeeT ycTtaBku Mo ANUTENBHOCTN NepBOro n BToporo uukna AllB, no gnutenbHoOCTH
6nokmpoBku AlNB 1 no BpemeHn rotoBHocTu AlB.

Bpemsa 6nokuposkn T6rok — Bpems 6nokmpoBkn AlNB nocne BKNOYEHMS BblKoYaTeNs
BPYYHYt0 unn vyepes COTY.

Bpemsa rotoBHoCcTK TroToB — Bpemsi, No uctevyeHmn kotoporo AlNB Bo3BpallaeTcs B Uc-
XOOHOE COCTOsIHME.

MpuHunn gencreua AlB.

daktopom nycka AlB aBnsieTcs OTKNOYEHNE BbIKITOYaTENS:

- camonpousBosbHoe (CO), ecnv 3TO paspeLleHo B HAaCTponKax KoHgUrypauuu,
- OT 3aWwuTbl, N0 KOTOPOW paspeweHo AllB.

Heobxoanmbim ycrnoBmnem nycka AlB sBnsieTca OTCyTCTBME HEUCNPAaBHOCTEN U OTKa30B
BbIKNOYaTeNa N Hannyme cpaboTaBLUMX CTyNeHen 3alnThbl.

®yHKuMoHanbHasa cxema AlB npuBegeHa Ha pyUcyHKe 6.7. Bnok, nokasaHHbIN Ha pUCYH-
Ke 6.7, peann3oBaH NPorpaMmHoO.

Mpn noaBneHun gakTopa nycka (nocrne ncrtedeHns TypoB) 3anyckaeTcs TauMmep nepBoro
umkna T1, KOTOpbIM OTCHMTAB YCTAHOBNEHHOE BpeMS, OENCTBYET Ha BKIKOYEHMNE BbIKITOYaTENS
npucoeanHeHus. OgHOBpPEMEHHO 3anyckaeTca TanMmep TroToB, KOHTPOMMPYHOLWMIA YCMNELHOCTb
AlB. Ecnn 3a Bpemsi TroTOB HE NPOUCXOOUT OTKNKOYEHUA BblknodaTend, 1o AlB cuntaetca
yCNeLHbIM.

Ecnu B TeyeHne BpemMeHn TroTOB NPOUCXOAUT OTKIHOYEHME BbIKMOYaTeNs, TO Nepsblv
kpaT AlNB cuntaeTcs HeycnelwHbIM 1 Tanmep T1 6nokupyetcs. Ecnv AlNB BBegeHo Ha 2 kpaTa,
TO NpoucxoauT nyck Tammepa BToporo umkna AlB T2. Tanmep BToporo umkna AlB, oTcunTas
yCTaHOBIIEHHOE BpeMsi, AENCTBYET Ha BKIoYeHue Bblknovatend. OgHOBpPeMEHHO 3anyckaeTcs
Tanmep TroToB. Ecnn 3a Bpems TroToB HE MPOUCXOAUT OTKMOYEHUs BbiknovaTens, 1o AllB
cuMTaeTcs yCcnewlHbIM.

Ecnu B TeyeHne BpemeHun TrotoB npoucxoauT oTknoyeHue, To AlB cuuMTaeTca He-
ycnewHblM 1 6nokupyetcs. [Nocne ncredeHna spemexn Trotos npovcxoant Bo3spat AlB B uc-
XOOHO€ COCTOSHME.

BHumaHue! Hedonycmumo 3adaeamb Typoe 6osbwe, yem Tzomoe.

Mpn py4yHOM BKMtOYEHUN cunosoro Bblkntodatens AlMB 6nokupyetcsa Ha Bpemsi TOMOK.
Takxke npegycMoTpeHa BO3MOXHOCTb 3anpeTta AlB oT BHewHero curHana.
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PucyHok 6.7 — Briok Al'B

6.3.2 YCTPONCTBO pe3epBnpoBaHus OTKasa BbiknodaTens (YPOB)

YPOB npegHasHayeHO NS OTKMAYEHUS BBOLHOMO W/MMM CEKLMOHHOIO BbIKMOYaTENEN
(MMTawmnx npucoeauHeHuin) Npyu OTKase BbIKMAYaATENS OTXoAswero npucoeguHenus. [lMpu
Hanu4mMm Toka Yyepes 3agaHHoe Bpems ToTkn (COBCTBEHHOE BpeMS OTKIHOYEHUS BbIKHOYaTens)
nocrne nogayv KomaHabl aBapuUMHOro OoTkno4veHnsa dopmupyetca curHan YPOB. Kputepuem
HanMuusa Toka siBnsieTcst ero yposeHs Bbiwe 0,121H.

dyHKumnoHanbHaa cxema 6noka YPOB npuBegeHa Ha pucyHke 6.8. bnok, npegcraBnen-
HbI Ha PUCYHKe 6.8 peann3oBaH NPOrpaMmmHo.

|
ToTkn !
CuvrHan aBapuiiHOro |+ N & | Baeaeto Curvan YPOB
OTKIIOYEHUS | AL BbiBefeHo

1>1,5%IH

PucyHok 6.8 — bnok YPOB

6.3.3 YCTponcTBO aBTOMaTnUyeckon YactotHoun pasrpyskm (AYP/MANB) ot
BHELLHEro AUCKPETHOro curHana

YcTtponctso AYP npegHasHayeHo A1 aBTOMATMYECKOro OTKIOYEHUA NPUCOeaUHEHUS
NPWY CHWXXEHUU YacTOTbl B CETU HWXKE 3aaHHOWN.

Mpu nosBneHnn guckpeTHoro curHana Ha nyck A4P 3anyckaetca Tanmep Taup, KOTOPbIN,
OTCYMTaB YCTaHOBIIEHHOE BpeEMS, BO3AENCTBYET Ha BbIXOAHbIE pere.

Uepes ANCcKpeTHbIN BXo4 MOXHO GnokmpoBatb AYP.

Mpun oTcyTCTBMM BNOKUPOBKN M MOCTYNNEHUN BHELWIHero curHana cpabatbiBaHua AYP no
NCTEYEHMN YCTaHOBIEHHOIO BpeMeHU nponcxoant cpabaTbiBaHne AYP.
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Mpn oTCcyTCTBMM BIOKMPOBKM N NOCTYNSIEHUM BHELLHErO curHana cpabatbiBaHms YAIB no

NCTEeYEHNN YCTAaHOBNEHHOIO BpeMeHU nponcxoant cpabatsisaHme YATB.

Mpn ncnonesoBaHun ogHoro Bxoga ana curHanos AYP n YAMB curhan YAIB pomkeH

6bITb MHBEPCHBLIM curHany AYP.

dyHKUMoHanbHasa cxema 6noka AYP/ YAIB npusegeHa Ha pucyHke 6.9.
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PucyHok 6.9 — bnok AYP /MATIB

6.3.4 YCTponcTBO aBTOMaTUYeCKOro BkItovyeHus pesepsa (ABP)

JTornka noctpoenus ABP npegycmaTpuBaeT ABa BHELLHMX CUrHana — curHan cpabaTtbiBa-

HWs (nycka) n curHan so3spata ABP.

ONT:

Ycnosuamun pabotsl ABP aBnsatoTcs:

- Hanu4ue BHeLWHero curHana nycka ABP;

- OTCYTCTBME BHELUHEro curHana énoknposku ABP;

- BKIIOYEHHOE MOSIOXKEHME BbIKMOYaTenNs.

[Mpy BBINONHEHUM OAHHLIX YCOBUW B TeYeHue 3aaHHOM YCTaBKWU MO BPEMEHU MPOUCXO-

- OTKNIOYEHNEe COHBCTBEHHOIO BbIKNKOYATENS;
- nNogavya KoMaHAbl Ha BKIMlOYeHne pe3epBHOIro nNMTaHnsa (Hanpmmep, CEeKUMNOHHOIo BbIKJTHO-

yartens).

an/I3HaKOM ycnewHoro BeBoa pesepBa ABNAeTCA MCHE3HOBEHNE CUITHar1a nycka ABP (I'IO-

Ccrne UCTeYeHUs BPEeMEHU MMMyrnbca BKNOYeHus/oTkiodeHns — meHwo «BbIKITIOYATEb»). B
cnyyae HeycnewHoro BBoga pesepsa ABP 6nokupyetcs.

OUT:

Ycnosuamu Bo3pata ABP aensiotcs:

- OTCYTCTBUE BHELLHero curHana nycka ABP;

- HanNn4Me BHELLHEro curHana so3spata ABP;

- OTCYTCTBMWE BHELUHEero curHana énoknposku ABP;

- OTKIMKOYEHHOE MOSOXeHMe BbIKNYvaTens.

[Mpn BbINONHEHUN OAHHbLIX YCIOBUW B T€YEHUU 3aaHHOW YCTaBKU MO BPEMEHU MPOUCXO-

- BKIl0OYEeHMEe COBCTBEHHOrO BbIKNOYaTens;
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- nogaya KoMaHabl Ha OTKIOYEHWE Pe3epBHOro NUTaHMS Yepe3 BblAepXKKy BpemeHu To-

TKI1.
rlpl/l3HaKOM yCnewHoro BO3BpaTa CXeMbl 4ABliAeTCA UCHe3HOBEHME CurHalria BO3BpaTa
ABP.
dyHKUMoHanbHasa cxema 6noka ABP npueeaeHa Ha pucyHke 6.10.
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PucyHok 6.10 — Briok ABP

BaxxHo! Hanu4ue cueHana sosgpama ABP nocrne nodayu komMaHObl Ha OMKIIHOHYEHUE pe-
3epB8HO20 rnumaHus (rocsie ucmevyeHusi peMeHU UMIybca BKITYEHUS/OMKITYEHUS — MEHIO
«BBIKITIOYATE/Ib») sensemcs npusHakoM HeycriewHo20 go3epama cxembl ABP. Npu amom
rpoucxodum omkrrYeHuUe cobcmeeHHo20 8biKmoYamersi u briokuposka cxembl ABP.

BaxkHo! BHewHul cuaHan 6r10KUpO8KU umnu HeycrnewHas paboma esoda unu eo3spama
ABP nipusodsim k ¢ukcayuu 6nokuposku cxembl ABP. lNpu amom e «KYPHAJIE CUCTEMbI»
gopmupyemcsi 3anucb O rpuduHe u cpabamesieaem cuzHan «bJ/IOKMPOBKA ABP». Cbpoc
6r1okuposku ABP u 8o38pam cxembl 8 HOpMaribHbIU PEXUM rpoucxodum nymem nodayu Ko-
MaHObI Ha yrpassieHuUe 8bIK/Io4Yamersem.

BaxHo! B cocmae cuzHana eeoda ABP dormkeH 8xoOumb cuaHals OMmKIt4YeHHO20 10J10-
JKEeHUS eblKitoYamerssi 8800a pe3ep8Ho20 numaHus (Harnpumep, CeKUUOHHO20 8bIK/to4Yameris).
B cocmas cueHana so3zspama ABP OomxeH 8xo0umb cu2Harl 8K/IH0YEHHO20 I0JI0XEHUS 8bl-
Krodamessi ego0a pe3epeHO20 NumMaHus (Harpumep, CeKUUOHHO20 8biKnYamerns). [aHHble
CuzHaribl Mo2ym cobupambCsl Kak Ha 8HEeWHelU KOHMakmHoul s102uke, mak u Ha 8X0OHOM s102u-
4YecKoMm cueHarie rno «».

MP301 pepakuuna 4.08 30 www.bemn.by
OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

6.3.5 Jlornyeckasa 3awura WnH

Jlornyeckaqa sawmta peanusyeTcs C NOMOLLbIO YCTPONCTBA, CTOSILLEro Ha BBOOAHOM WNU
CEKLMOHHOM BbIKMOYaTerne, u rpynnon YCTPOMUCTB, CTOSALWMX Ha BbIKNIOYATENAX OTXOOAWMX Npu-
coeanHeHnin. dyHkuma JISL peanusyeT GbICTpoe OTKIOYEHWE NUTAKOWNX NPUCOEANHEHUIA NP
BO3HWKHOBEHUWN NoBpeXxaeHnsa Ha wunHax. MpuHuun gencteus JISL ocHoBbIBaeTCs Ha TOM, YTO
npu K3 Ha WnHax, TOK NpoTeKaeT TOMNbKO Yepe3 nuTaroLme NnpucoeanHeHns.

Opranunsaums dpyHkumn J13LW Ha nuTaowmx npucoegmHEHNsIX OCYLLECTBISIETCA nocpea-
CTBOM oTAenbHon ctyneHn MT3 co cBoMMM ycTaBKamu rno TOKY U BpeMeHU, koTopas BrnokmpyeT-
c4 Npu nycke nobon n3 dpmaepHbIX 3aLmT.

Briokupyowme opranbl JISLL Ha oTxogswmx npucoeanHEHNAX peanusyrTcs KOHUrypu-
poBaHueM penenHoro Bbixoga MP301 kak noBTOpUTENS N3MEPUTENBHOrO opraHa ctyneHn MTS3.

Ha yctponctBax MP301 mMoxHO peanusoBaTtb napannesibHein (puc. 6.11) n nocnegosa-
TenbHbI (puc. 6.12) npuHumnbl noctpoexus JI3LW. Mpn nocnepgoBaTensbHoM cxeme BNOKMpoBKa
OCYyLLEeCTBNAeTCA MpU NOrM4YecKkoM Hyrne Ha 6rokupylowemMm OUCKPEeTHOM BXode, TeM caMbiM
npenoTepaliaeTca noxHasa pabota JISLU npu nponagaHnm nutaHusa Ha wunHkax WY. MNpu npume-
HEeHUW NapannenbHON cxeMbl ANnsa npegoTspalleHns noxHon pabotel I3 pekomeHayeTcs Bbl-
NONHATb KOHTPOSb HanpskeHust Ha LY ¢ 6nokmposkon JISLL npu ero nponagaHuu.

+WY
Bxopn,
61OKMPOBKM
J13LW W\
YcTtponcteo MP301, yctaHoBneHHoe -y

Ha nutarwem npncoeanHeHnmn

L—"_] L—_] L—_]
CpabaTbiBaHue CpabaTtbiBaHue CpabatbiBaHue
MO MT3 MO MT3 MO MT3
(HopM. pa3om.) (HopM. pa3om.) (HopM. pa3om.)

Ycrtponictea MP301, ycTaHOBNEHHbIE
Ha OTXOZALMX NPUCOEANHEHNSIX

PucyHok 6.11 — lNpuHUMN opraHn3aumm norm4eckon 3amTbl WKH (NapannensHasa cxema)

Bxopn, Hiy
6110KMPOBKM Y
J13l N

Yctponcteo MP301, yctaHoBrneHHoe

Ha NUTaOLWEM NPUCOEANHEHUN
cpabaTtbiBaHue cpabaTbiBaHue cpabaTtbiBaHue
NMO MT3 MO MT3 nMO MT3
(HopM. 3aMK.) (HopM. 3aMK.) (HopM. 3aMK.)

Yctponctea MP301, ycTaHOBREHHbIE
Ha OTXOAALMX MPUCOEANHEHMNAX

PucyHok 6.12 — lNpuHuUMn opraHnsaumm norm4eckon 3awuTbl LWKH (NocregoBaTeribHas cxema)
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7 PYKOBOACTBO NO 3KCIMNNYATALIUN

7.1 OpraHbl ynpaBneHusi U UHAUKaLUK

OCHOBHbIM 3fIEMEHTOM OTOBpaXeHnsa HABMNSAETCH XKUOKOKpUCTanu4eckuin 6yKBeHHO-
undposon nHamnkatop XKW (gucnnen), cogepxawumn ase CTPokn no 16 cMmBoroB.

MHopmaumsa, KOTopyto MOXHO BbIBECTM Ha AUCNNEN, pa3buTa Ha Kagpbl ¢ oMKCUpoBaH-
HbIM codepXaHueM. [looyepenHbi NPOCMOTP KaZApOB OCYLUECTBASETCA C MOMOLLBIO KHOMOK.
OuyepegHOCTb CMeHbI KaapoB Ha Aucnnee onpeaensaeTcs rnaBHbIM MEHIO Y MOOMEHIO.

B "mexypHom" pexume paboTbl nogceseTtka XKW noraweHa n otobpakaeTca nepBbin
Kagp MeHto. [Npu HaxxaTum Ha Nbyo KHONKY noAcBeTka BKkNtovaeTcs. Ecnv HM ogHa KHorka He
Ha)KMMaeTcsl B TedeHne 3 MUH., NoACBEeTKa racHeT U YCTPOWUCTBO NepexoauT B "OeXypHbin" pe-

XNM.
[lonoNHUTENBHO Ha BOCbMU €OUHUYHBLIX MHAMKaTopax (B AanbHeWWweM - CBETOAMOAAX)
NHONUUPYETCS:
Tabnuuya 7.1
CHocka Ha | HaumeHoBaHue n
CeeToavoa roput MpumeyaHue
puc.7.1 LIBET cBeTOAMOOA
BKIMKOYEHO —
1 . BbikntoyaTternb BKNIOYEH
(kpacHbIN)
OTKITKOYEHO
2 , BbikntoyaTernb oTKIoYeH e
(3eneHbIn)
3 ABAPUA (kpac- | EcTb HOBasi 3anuncb B Xyp- | NMpounsowno cpabaTtbiBa-
HbIN) Hane asapuu HWe 3aLnThbl
EcTb HOBas 3anucb 0 Heuc-
KOHTPOI1b (xen- BoamoxHa Heucnpas-
4 o NnpaBHOCTU B XypHane cu-
ThbIN) HOCTb
CTEMbI
4 cobogHO npo-
5 rpammMumpyembIx
ceeToanoaa
(3eneHbIn)*

*NpumMeyaHne — ceobogHO NporpaMMupyemMble CBETOANOAbI MOryT paboTaTtb B pexunme
nostoputens nnbo 6nuHkepa. MNpu pabote B pexmme GnnHKepa oHM MOryT BbITb COpOLLEHDI
no curHany Ha guckpetHom Bxoge MP301, no komaHae 13 MeHo, No MHTepdency ceasn, no
NPOCMOTPY XXypHana aBapun unun cuctembl. COCTOSIHME CBETOAMOLOB COXPaHSETCHA Npu BOC-
CTaHOBIIEHMM ONEPaTUBHOIO NUTAHWUS.
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PucyHok 7.1

KHonku ynpaBneHus BbINOSIHEHbI HA OCHOBE MJIEHOYHOM KnaBuaTypbl U OCYLLECTB-
nawT cneaywowme PyHKUUK:

CEPOC
— cOpoc BBOAA YCTaBKM UMK Nepexop B BbILLECTOsLLEE NOAMEHIO

— BBO[J 3HAa4YeHUA, BXO4 B NOOMEHIO UJTN B PE€XUM U3MEHEHUA NMapaMeTpa

— nepemMelLllieHne no okHam MeHK0 esepx 1IN yBeJin4eHne 3Ha4eHn4d yCTaBKu

— nepemeLLeHre No OKHaM MEHI0 enpaeo Un NepeMeLLieHne Kypcopa Bnpaso

— nepemMelleHne no okHam MEeHK 8Js1es0 Ui nepemeLlleHmne Kypcopa BrieBo

— nepemMelleHne no oOkHam MEeHK 8HU3 UMK YMEHbLLEHNE 3Ha4YEHUA YCTaBKU

£ A (V[ E]

Mo3numsa 6 Ha pucyHke 7.1 — rHe3ao pasbema nokanbHoro nHTepdgenca USB-2.
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7.2 CTpyKTypa MeHIo

MeHto 3awmTbl MMeeT apeBoBuaHyo cTpykTypy. C nomolubto KK nonb3oBatens nme-
€T BO3MOXHOCTb NpoyYnTaTh CreayoLwyo MHpopMaunio, pacrnosioXeHHYI0 B pasfnuUyHbIX Noa-

MEHI0:
1

. TeKyu.u/le 3Ha4YeHnA TOKOB B cbasax N TOKa 3aMblKaHUsI Ha 3eMJSI0 MO OCHOBHOW U

BbICLLUEN rapMOHMKaM (M3MEPEHME), pacHETHbIE 3HAYEHNSA TOKOB MPsIMOM, OBpaTHOM U Hyrne-
BOM NocneaoBaTesnibHOCTY;

2.
3.

C6poc nHgmkaumm;
MapameTpbl XXypHana cuctembl, KOTOpbIN BKMoYaeT B cebsa 128 nocneposaTernb-

HbIX BO BPEMEHWN COOBLLIEHNSA O HEMCNPABHOCTSAX B CUCTEME 3aLUNTLI IMHUK. Tunbl coobLeHni
npeacTtaBneHsl B [NpunoxeHuun 3;

4.

NO Ul e e e e e o

MapameTpbl XXypHana aBapui (32 coobLueHunst), KOTOPbIN BKNOYaeT B cebsi:
AaTty, BpeMs NoBpexaeHus;

cpaboTaBLUyto CTYMEeHb;

BM NOBPEXAEHWS;

MaKCMMarnbHbIN TOK NOBPEXAEHWS;

TOKW B MOMEHT cpabaTbiBaHWs 3aLUThI;

COCTOSIHVE BXO[OB;

Pecypc Bbikntoyatens;

[aHHble AnarHocTukuy,

KoHdourypaumus cuctemsil.

Monb3oBaTenb MMeeT BO3MOXHOCTb npon3Bectn N3AMEHEHNA B KOHCbI/IpraLl,I/II/I cucrte-
Mbl, BBeOA I'IpaBI/IJ'IbeIﬁ naporsib Nocrie BHeCeHnd N3MEHEHUN B COOTBETCTBYOLLMNX NOAMEHIO.

BxumaHue! 1 [pu ebixode ¢ npouzeodcmea ycmaHosrsieH naposis AAAA (3asodckas

ycmaHoeKa).
2 lpu nepeom eknrovYeHUU 0bsg3ameribHO rpouseecmu cbpoc ycmagok!

PasBepHyTOE M306pakeHne CTPYKTYpbl MEHI0 U NocreaoBaTenbHOCTb HaXXaTus KHOMOK
ynpaeneHus ansi Bbl3oBa TOro Uiy MHOro NOAMEHI0 npueeaeHsb! B MpunoxeHun 3.
WNcnonb3yemble CUMBOSbI:

<:> - NCnoJyib3oBaHME KHOMOK Ha nepe,D,He|7| naHemnn Ttmna:

- npoABMXeHne BnpaBo Mo MEHIO;

( — NPOABWXEHME BIEBO MO MEHIO;

@ - NCnoJyib3oBaHME KHOMOK Ha rlepep,He|7| naHenun Tmna.:

- MpoaBM>XXeHne BBepx no MeHlo;

v — NPOABUKEHNE BHU3 MO MEHIO;

<ﬂ — uncnonb3oBaHue kKHonkn «BBO».

MP301 pepakuuna 4.08 34 www.bemn.by
OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

Ana yoobectea paboThl nonb3oBaTens npu BbiBoae nHdopmMaumm Ha KK B neBon vactu
9KpaHa BbIBOOATCS MNOACKa3ku B BUAe OykB, 0603HavaloLWmMX MECTOHAXOXAEHNE B MEHIO NOMb30-
BaTens. Pacwudposka OykB nponcxoanT cnegyowmm obpasom:

e BEPXHSAA CTpOKa:

U - MeHIO namepeHun;

A - MeHI0 XypHana aBapu;

C - MeHI0 XXypHaria CUCTEMbI;

K - MeHI0 KOH(pUrypaumm cuctemol;

® HUXHSS CTpoKa:

BX — nogmeHto BXOAHbIE CUTHAnMbI;

B — noaMeHo BbIXOAHbIE CUrHanbl;

C - nogmMeHo NapamMeTpoB CUCTEMBI.

LUundpbl — nopagkosBbii HOMep cobbITUA NpU NPOCMOTpPE XypHana. Homepa cobbiTun npu-
cBamBaloTCcsa B o6paTtHOM nopsigke, To ectb ¢ Ne1 6yaet xpaHuTbCsa nocrnegHee cobbiTue.

[na yoobctBa NnpocMmoTpa NnapamMeTpoB, NOfb30BaTESNb MOXET NPOCMOTPETL COoAEpKaHUe
NYHKTOB MEHI0, yaepXmnBasa BblOpaHHyt0 MM knasuwy. Npu atom Ha akpaHe XKW uumknnyeckm
BbICBETATCSA MMEIOLLMECS NapameTpbl B BbIOpaHHOM MyHKTE.

Ecnu nonb3oBartens Npu NpocMoTpe UM U3MEHEHNN NApaMeTPOB HE HaXXMMAaeT Ha KHOM-
KN B TeYeHue TPEX MUHYT, TO YCTPOMUCTBO aBTOMATUYECKN NepexoauT B "OeXYpHbIN" pexnm, npu
9TOM aBTOMAaTUYECKU 3anpellaeTcs pexunumM MU3MeHeHus ycTaBok. [Ans npoBedeHUa U3MeHeHumn
Heob6XxoaMMO 3aHOBO NMOBTOPUTL BCE AENCTBUS NO BXOXAEHUIO B MOAMEHIO U UBMEHEHMNIO 3HAYe-
HUN.

MP301 pepakuuna 4.08 35 www.bemn.by
OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

7.3 MpocMOTp TEKYLUMX 3HAYEHNN TOKOB

[MpocMOTp 3Ha4YeHU TOKOB B pasax WU TOKa 3aMblKaHUS Ha 3eMI0 OCYLLEeCTBMSETCH B
meHio «MSMEPEHWMEY». 3aronoBok gaHHOro MeH SABMSETCA NepBbiM Kagpom n oTobpaxkaet
3Ha4vyeHne Toka B dpase A. [1pocMOTp ocTasibHbIX 3HAYEHUN OCYLLECTBISETCH nepemeLieHnem
13 NepBOro kagpa cornacHo cTpyktype MmeHto (MpunoxeHne 3). 3Ha4YeHUs TOKOB OTOGpaXkaroTCs

C y4deToM KoahuumeHTa TpaHcdopmaumm TpaHCcopMaTopoB ToKa, T. €. NoKasblBalTCH pe-
anbHble BefIMYMHbI TOKOB B NTIUHUMW.

U3MEPEHME
Ia= XXXX . xxA

Tekywee 3HayeHue Toka ¢asbl A (B, C) u Tokos o, Ir, 10, 11, 12 roe
|0 — OCHOBHas rapMOHMKa TOKa HyNeBOW NocrneaoBaTeNbHOCTH;

Ir — BbICLLIAs rapMOHMKa TOKa HYNeBOW NnocrnenoBaTesibHOCTY;

|0 — pacyeTHbIN TOK HYNeBoW NocnefoBaTesIbHOCTY;

|1 — pacyeTHbIN TOK NPAMOK NOCeAoBaTENbHOCTH;

|2 — pacyeTHbIN TOK 06paTHOM NOCNeaoBaTENbHOCTM.

7.4 Copoc niavkauumm

[nsa cbpoca nugukaumm Heobxoanmo BOMTH B MeH}OZ@

CEPOC

VHINKAIINN D

Mocne cbpoca nHgukaumm, T.e. HaxaTtua «BBO[», BbiBOogMTCA COOBLLEHNE O BbINOMHE-
HuK cbpoca.
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7.5 NMpocmMmoTp XKypHana aBapumn

Mpn obHapyXeHUn aBapun Ha 3aLULLAEMOWN JNIMHMM YCTPOMCTBO COXPaHAET MHopma-
LMo O AaTte M BpeEMEHWN aBapuu, cpaboTaBLUen CTyrneHu, BUAE MOBPEXAEHUS U MaKCMMarbHOM
TOKe NOBpeXAeHNs, aBToMaTU4eCKn aenas 3anuch B XXypHane aBsapun.

B XypHane moxeT xpaHutbca Oo 32 aBapuvi. [1pu npeBbilIeHUN 3TOro Yucna, Kaxanas
HoBas aBapusa 6yaeT 3anncbiBaTbCs HA MECTO CaMOW CTapon aBapun.

PaclumdpoBka nHanuupyembix BUAOB NOBPeXAeHUs 3alumLaeMon NNHUK:

_ABC TpéxdasHoe K3 Ha 3emnto
ABC TpéxdasHoe K3
A C AByxdasHoe K3 mexay bazamm An C
A C [BonHoe K3 Ha 3emnio mexay pasamm An C
AB [ByxdasHoe K3 mexay dbaszamm A n B
_AB [BonHoe K3 Ha 3emnio mexay dasamum A n B
BC [ByxdasHoe K3 mexay dbazamm Bin C
BC [BonHoe K3 Ha 3emnio mexay pasamm B u C

—_ 3amMblkaHue Ha 3eMro

[ns npocmoTpa napameTpoB aBapun HEO6XO4MMO BONTU B MEHIO:

XYPHAIJI

ABAPUM D

Ha gucnnee otobpasutca 3aronioBOK aBapuu C A4aton, BPEMEHEM U HOMEPOM aBapuu
(oTc4eT BegeTcs OT NOCneaHen aBapumn).
CopepxaHue xypHarna no BbiGpaHHOM aBapun:

A BPEMA XX:XX:XX

MNocneoHas asapud.
1 XX : XX : XX . XX A b

@ Camas «cTtapasi» aBapusi.

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

<:> [aHHble 0 Tune aBapun. B AaHHOM OKHE BO3MOXHbI CO-
obLeHunsa crneayoLwmx TUMNOB.:
COOEIEHNE «KYPHAITMYCT» - HeT coolLeHni B XXypHarne;

«CUTHATTU3ALUUA» - paboTa 3alumTbl B CXEMY CUTHa-

nusauuu;
<:> «OTKITKOYEHWEY» - paboTa 3awmThl Ha OTKOYEHME

BbIKIlOHaTENS;

«BJIOKNPOBKA» - paboTa 3aLmTbl Ha OTKMOYEHNE

OnokmpoBaHa;

«HEYCIMELWHOE AlNB» - npon3oLwno oTKo4YeHne 3a-

wmtamm nocne AllB.
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A I>>>/./ <XXX>

1 I= XXXX.XXA
A

1 Ta= XXXX.XXA
A

1 TIb= XXXX.XXA
A

1 Tc= XXXX.XXA
A

1 To= XXXX.XXA
A

1 Ir= XXXX.XXA
A

1 I0=/%XXX.XXA

NV

A

1 Il= XXXX.XXA
A

1 I2= XXXX.XXA
A BX.C: 8______ 1
1 XXXXXXXX

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

CpaboTtaBlasa cTyneHb 3aWwuTbl, BUA NOBPEXAEHWS, OC-
HoBHble «OCH» nnu pesepsHble «PE3» ycTaBku.
MakcumarbHbIA TOK 32 BpeMsi C MOMEHTa MpeBbILIEeHUS
yCTaBKku 0 cpabaTbiBaHUS 3alLUThI.

Tok dpasbl A B MOMEHT aBapum

Tok pasbl B B MOMeHT aBapuu

Tok dpasbl C B MOMEHT aBapum

Tok HyneBom nocnegoBaTeNlbHOCTU, CHUMaeMbli C
TpaHcdopmMaTopa Hyreson nocrnefoBaTerlbHOCTU B MO-
MEHT aBapum

ToK BbICLLEN FAPMOHWUKKN, CHUMAEMbIN C TpaHcdopmaTo-
pa HyrneBown nocriefoBaTeflbHOCTU B MOMEHT aBapum

PacuyeTHbIn TOK HyneBoOW MocnegoBaTenbHOCTM B MO-
MEHT aBapuu.

PacyeTHbI TOK NPAMON NocneaoBaTenbHOCTY B MOMEHT
aBapuu.

PacuyeTHbIM TOK oDOpaTHOM nocnegoBaTeNbHOCTU B MO-
MEHT aBapuu.

CocTtosiHus guckpeTHbix BxogoB [11-[18 B MOMeEHT aBa-
pumn.
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7.6 NMpocMOTp XypHarna cuctembl

[nsa npocmoTpa XXypHana BOUTU B MEHIO:

XYPHAII

CUCTEMBHI D

Ha gucnnee otobpasunTcs 3arofioBok cobbITUA ¢ AaTon, BpEMEHEM U NOPSAKOBLIM HOME-
poM. HaxxaTnem coOTBETCTBYIOLLMX KHOMOK NPOCMOTPETL coobLeHune.

XKypHan cuctembl cogepxuTt oo 128 coobuieHnin o cobbITUSX B CUCTEME, TaKMX, KakK: He-
NCMPaBHOCTN, BKMOYEHME M OTKIOYEHME Bblkntodatens u 1.4. Npu BO3HWKHOBEHMM COOLITUSA
YCTPOMCTBO COXpPaHSET B XypHane WHGOpMauuio 0 aaTe u BpeMeHn cobbiTus.

C OATA XX:XX:XX
1 XX : XX : XX . XX

it

1..128

i

C BPEMSI XX:XX:XX <:>
128 XX:XX:XX.XX

MNocnegHee coobleHune. Mo HaxaTuio kHonku «BIMPA-
BO» BbInonHaeTca nepexon K coobuieHuto.

COOBIEHNE

MepeyeHb coobueHunn npusoanTcs B MpunoxeHunn 3.
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7.7 MpocMoOTp XXypHana pecypca BbiKntoJaTens

[ns npocmoTpa XXypHana BOUTU B MEHIO:

PECYPC
BHIKJIIOYATEJIS D

B cueTunk 3aHOCATCA OTKITOYEHUS, BbINOSIHEHHLIE MO KO-

ONEP. OTKJINYEHMA MaHOaM C MEeCTHOrO KIltoda yrnpaBneHusi, Tnbo nocTynmBe-

XXX

lwrm no kaHany ACY.

&

ABAP. OTKIJIOYEHUNA

XXX

B cuyeTunk 3aHOCATCA OTKNIOYEHUS, BbINOMNHEHHbIE MO KO-
MaHOaMm OT 3aLUUT COOCTBEHHbIX, NMOO BHELUHUX.

&

TOK OTKIIIOYEHMA
I’a= XXXX.XX

CyMmapHbI TOK OTKOYEHU MO (hase A, B amnepax

&

TOK OTKIINYEHWUA
I'b= XXXX.XX

CyMmapHbI TOK OTKMAOYEHU No hase B, B amnepax

&

TOK OTKIIOYEHWUA
I'c= XXXX.XX

CyMmapHbI TOK OTKOYEHM No hase C, B amnepax

&

CEPOC PECYPCA
BBIKJIOUATEJIA

CGpoc BCcero coiepkMMOoro XypHana pecypcoB BbIKMHoYa-

<:D Tens

BBEJIUTE I[IAPOJIb
/XXXX/

MP301 pepakuus 4.08
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7.8 KoHdurypupoBaHme cuctembol

N3meHeHne 1 NpoCcMOTp KOHUIypaLmMmn CUCTEMbI OCYLLECTBNAETCS B MEHIO:

KOH®UT'YPAILINA

CUCTEMEI D

MHdopmauma B gaHHOM MeHI0 Bcerga AOoCTynHa ansa npocmoTtpa. B criydae BHeceHus
Kakmx-nmbo nameHeHun npu Boixoge n3 meHo "KOHOUTYPALIMA CUCTEMBI" 6yaeT 3anpoLleH
naponb. [pn BBOAE NPaBUNbHOIrO Naposis 3MeHeHUs BCTYNAT B CUNY.

Bce napameTpbl pasHeceHbl B pasfnyHble NOAMEHIO:

K

BXOJJHBIE
CHUTHAJIEI

g

&

[IAPAMETPHI
3AINT

g

&

BEIXOJIHEIE
CUTHAJIEI

U

&

I[NIAPAMET PH
CHUCTEMHI

U

&

CEPOC
XYPHAJIOB

&

MapameTpbl KaHana M3MepeHnst TOKOB, NTOTMYECKME U
AONONHUTENbHbIE CUTHATbI, KOHPUIYPUPOBAHME YCKO-
PEHUS 3aLUMT, yNpaBneHns BblKroyaTenem.

KOH(bI/IprI/IpOBaHI/Ie aBTOMaTMKW, BBOA/BbIBOA 3aLUMT,
3aaHune YyCTaBOK, BblAEPXEK BpeMeHU, N T. A.

HasHaueHune, BbIXOOHbIX CUrHAIOB, napamMmeTpbl BbIKI1HO-
yaTens, BbIXOAHbIX pene n MHANKaToOpPOB.

Bbibop ynpaBneHus, napameTpoB obmMeHa, ycTaHOBKa
naTa/Bpemsi.

C6poc xypHana aBapum 1 XXypHana CUCTEMbI.

[Onsa pepakTupoBaHus napameTpa HeobxoAMMO BbI3BaTb COOTBETCTBYIOLWMA Kagp W
HaxaTb KHonky "BBO[L". Mpn atom nog nameHsemon undpown (nog BceM napameTpoM) nosiBrs-
eTca kypcop. Mcnonb3osaHuem kHonok "BJIEBO", "BMPABQO", "BBEPX", "BHN3" nponssoantcs
N3MeHeHne 3HayeHus. o OKoOHYaHUM peaakTMpoBaHNA HaxaTtb kHornky "BBO[".
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7.8.1 Nogmerio «BXOOHBLIE CUTHATbI»

K W3MEPUTEJLHEM

g

MapameTpbl U3MEpPUTENBLHOIO KaHana.

K  BHKJIOYATEJD MapameTpbl BbIKMOYaTENS

K YIPABIEHVME YnpasneHue BbIKIoYaTENem.

K JIOTUUECKUE AKTUBM3aLMA 1 NPOrPaMMUPOBAHUE MOTNYECKUX BXO/-
CUTHAJIE HbIX CUrHAmMOB.

K YCKOPERME KoHburyprpoBaHmue yckopeHns 3alumT

3AMNT D
K BHEIHUE

CHUT'HAJIBI D

7.8.1.1 NogmeHio «NI3BMEPUTEJNbHbIA KAHAT»

MeH10 BHELIHUX CurHanos

NEPBUYHEM TOK HoMunHanbHbIN NEPBUYHLIM TOK (pasHOro TpaHcdopma-
TT= XXXX.X D Topa Toka (TT)

&

[IEPBUYHEM TOK

TTHII= XXXX.X D

HomuHanbHbIn NepBUYHBLIN TOK TpaHcdopmaTopa Toka
Hyneson nocnegosatenbHocTn (TTHIM)

MakcnmanbHas Harpyska. PekomeHayeTca 3agaBaTth Kak

MAKCHMAJIBHEA TOK y ctyneHm MT3 ¢ MUHMManbHOM YCTaBKOM MO TOKY.
M= XXXX . XXIn BaxHo! Ucrnonb3yemcsi 0na onpedeneHuss muna ro-
<:D 8peXOeHUS.
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7.8.1.2 NMoameHro «BbIKINMIOYATEIb»

B noameHio «BbIKITIOYATEJSIb» 3apgatotca napameTpbl Bbikntovatens. NyHkt « HEWC-
MPABHOCTb» moxeT 6bITb MCNONb30BaH AN KOHTPONSA npuvBoAa Bbikntovatens (Hanpumep,
ONA BbIKNOYaTenen ¢ KOHTPoreM ucnpasHocTu npusoaa). MNMpu nogaye curHana Ha BblIGpaHHbIV
BXOJ NPOU3BOANTCS 3aNUCb B XXYpHan CUCTEMbI, BriokupyeTcsa BKNOYEHME BbiKtoYaTensd, cpaba-
ToiBaeT pene «HEUCINPABHOCTDb». NMpn nogadve curHana Ha Bxog «BJIOKUPOBKA» 6noknpy-
eTcs BKntoveHue BolknoyvaTens. CpabartbiBanna pene « HEMCIMPABHOCTb» He npoucxoauT.

BaxkHo! o ucmeyeHuu 3a0aHHO20 8peMeHU OMKIIIOYEeHUS 8bIK/TtoYamerisi 3aryckaemcsi
3adaya YPOB (Ycmpolcmeo pe3epsuposaHusi omka3sa ebiKiodyamerisi). BpemMs omkitodyeHust
00/mKHO b6bIMb 3a0aHoO He MeHee MaKcuMalsibHO20 MacropmHo20 3Ha4YeHUs 8biKoYameris.

K BHKIOYATEIE Bxon B nogmeHto

HasHauyeHne Bxoga OTKNIYEHHOrO NOSIOXKEHNSA BbIKITOYa-

COCT. OTKIIDYEHO Tend. (cMm. npunoxeHue 3, Tabnuua 3)

/oo / D

COCT. BKJIIOYEHO HasHaveHune Bxoaa BKIMOYEHHOrO MOMOXEHUA BbIKNOYaTe-
/.. . . / na. (cm. npunoxeHue 3, Tabnuua 3)

HEWUCIIPABHOCTB HasHayeHune Bxoga BHeLL. HEMCNPABHOCTM BbIKIOHYATENS.
[ / (cM. npunoxexwve 3, Tabnuua 3)
EJIOKMPOBKA HasHayeHune Bxoga 6NOKMPOBKM BKIIOYEHUS BbIKITIOYATENS.

/o / (cm. npunoxeHue 3, Tabnuua 3)

BPEMS OTKJIOUEHMS 3afaHne BpeMeHU OTKITIOYeHNS BblKoYaTens.

T= XXXXXO0MC 3HadveHune napameTpa: 0-50 MUHYT.

G

&

YcTaHoBKa ANMTENbHOCTU KOMaHabl «BknounTts/ OTKMO-

VMIIYJIBC YUTb» XKECTKO Ha3HaYeHHbIX pene. [laHHasa ycTaBka uc-
T= XXXXX0mc nonb3yeTcs B cxeme ABP. 3HaueHne napamertpa:
(::D 0-50 MUHYT.
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7.8.1.3 NogmeHro «YMPABINEHUE»

B noameHio «YINPABJIEHUE» BbiGupaoTca pexunmbl ynpaBneHusi BblKNYaTenem.
YnpaBneHne BbIKtoYaTeNeM MOXET OCYLLECTBATbCA YeTbipbMsi Cnocobammn: OT BCTPOEHHbIX
kHonok «BKJ1/ OTKIl», oT BHELLHErO KNtoya ynpasrieHusi, OT BHELLHEN cxeMbl (Hanpumep, ABP,
TenemexaHuka), no NHTepgency ceasu.

K YIIPABJIEHUE

YIIPABJI.OT KJIIOYA

YIIPABJI. BHEIIHEE

YIPABJI.OT COTY

MP301 pepakuus 4.08

Bxoa B nogmeHto

PaspelueHne (6rokMpoBKa) ynpaBrieH!s OT BHELLHEro Krio-
ya: «PA3PELLEHO», «<KOHTPO/J1b».

PaspelueHne (bnokupoBka) ynpaBneHUsi OT BHELUHEN CXe-
Mbl ynpaeneHns: «PASPELLEHO», «kKOHTPOJIb».

PaspeleHune (6r10kMpoBKa) AMCTAHLMOHHOIO ynpaBneHus
no uHtepdency ceasm: «PASPELLEHO», « BAMNPELWLEHO».

44 www.bemn.by

OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

7.8.1.4 NMoameHto «JIOTUYECKUE CUTHATbI»

Mocne Bxoga B nogmeHto «JIOTMYECKUE CUITHAJIbI» oTkpoeTcs nogmeHto ¢ 8 nornye-
ckumun curHanamm (J1C).

JICc1 <U> JIC moryT GbITb 3anporpammMuMpoBaHbl Kak CymMMa BXO[4-
HbIX OucKkpeTHbIX curHanos 01-A8 n O1NHB — 18

@ ¢D NHB:

- NIC1-J1C4 no noruke «Wy»;
@ - JIC5-NC8 no norvke «ANMN».

JIC4 <un

&

JICS <UJIn>
JIC8 <UJIn>
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7.8.1.5 NogmeHwo «YCKOPEHUE 3ALLUT»

B noameHio «YCKOPEHWE 3ALWUT» moryT 3agaBaTbCs napameTpbl YCKOPEHUS OT
BHELLHEro curHana u cakTta BKYEeHMs Bbikntovatens. MNpn Hanuyumm BHELHEro curHana ycko-
peHve OencTByeT MOCTOSAHHO. [NUTENbHOCTL YCKOPEHWST NOCIE BKIOYEHMS BbIKNoYaTeENs Bbl-
GupaeTtcs B nyHKkTe nogmeHto «YCKOP. BPEMA».

K YCKOPEHME

BAIAT Bxoa B nogmeHto

&

VCKopeHme TOKOBbIX 3alUUT OT BHELLHEro curHana.

YCK.: CHTHAIT (cM. npunoxenue 3, Tabnuua 3)

yCKOpeHI/Ie TOKOBbIX 3aLLUNT MO (*)aKTy BKIMHOYEHUA Bbl-

yCk.TO BKI . BEIKI kntouatens: «PASPELIEHO, «3ATPELLEHO».

/BA, HET/

&

YCK.: BPEMA
T=XXXXX0Mc

[OnMTenbHOCTb YCKOPEHNSA OTKIMIOYEHUSA NO dhakTy BKIHO-
YyeHus BblkntoyaTena: 0-50 MUHyT.

GG &
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7.8.1.6 NMoameHio «BHELWWHUE CUTHAJIbI»

K BHEIHE Bxopa B nogmeHto
CUT'HAJIEI D
KJIOY  OTKJIOYMUTE HasHaueHune Bxoaa OTKMOYEHUS KNoYa.
/o o . / (cm. npunoxeHue 3, Tabnuua 3)

¢
&

KJII04 BKJIOYNTDB Ha3HauyeHWe Bxoaa BKIOYEHUS KMtoYa.
(cM. npunoxeHue 3, Tabnuua 3)

¢
G

BHEIL. oT ATE HasHauyeHne Bxoga BHELLUHErO OTKAOYEHUS.

(cM. npunoxeHune 3, Tabnuua 3)

BHEN. BK/IDIATE HasHauyeHne Bxoga BHELLUHErO BKITHOYEHUS.

(cM. npunoxeHune 3, Tabnuua 3)

g
GE— &

CEPOC MHIUKALIA HasHaueHne Bxoga ans copoca nHankaumm.
/o o / D (cM. npunoxexune 3, Tabnuua 3)

OEPEKJI. YCTABOK HasHaueHne Bxoga Anst NepeknioYeHns yCTaBok.
/oo o . / (cm. npunoxeHue 3, Tabnuua 3)

¢
G

BJIIOK-KA CATY HET Bnokuposka ynpasneHus ot COTY OT BHELUHUX CUTHAsOoB.

(cm. npunoxeHue 3, Tabnuua 3) ( ¢ Bepcum MO 2.16)

G
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7.8.2 Nogmerto «NMAPAMETPbBI 3AWLNT»

Mocne Bxoga B noameHwo «MAPAMETPbI 3ALWLNT» Heobxoaumo BbiOpaTb rpynny
YCTaBOK: OCHOBHbIE UK pe3epBHbIe. [1porpammmpoBaHme rpynn OCHOBHbIX U pe3epBHbIX YCTa-

BOK HMYEM He OTNMYaeTcs, NO3TOMY HMXKE PacCMOTPUM MOAMEHI0 OCHOBHbIX ycTaBok. IMoa-
MEHI0 BbIFMSANT CrieayoLmm obpasom:

TOKOBBIE
SAIMNTH

3 J

BHEIHNE
SAIMMTH

T =)
)

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

I'IporpaMMleOBaHme TOKOBbIX 3aLUUT.

I'IporpaMMleOBaHme BHELIHUNX 3aLLUNT.

MporpammupoBaHne 3N1EMEHTOB aBTOMATMKW.
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7.8.2.1 NMNogmeHro «TOKOBbIE 3ALUNTDBI »

BBuay TOro, 4to CTynNeHW TOKOBbIX 3alUMT WAEHTUYHbI MexXay cobown, paccMOTpUM
HacTponky ctyneHn MT3 I>.

K TOKOBHE
3 BAIMUTH
I> PEXMM
/o o /

&

I> YCTABKA

I> YCTABKA
I= XXXX . XXIH

&

I> XAPAKTEP
3ABUCHUMASA D
I> KO3%®--T

= XXXXX D

MP301 pepakuus 4.08

Bxoa B nogmeHio

Bbibop pexnma 3awmThbl

“‘BbIBEAEHA” — 3awwuTa BbiBEAEHA M3 paboThl;
“KOHTPOIJIb NO” — 3awmTa BBegeHa Ha NO;
“‘CPABATbIBAHUE” — 3awuTa BBeaeHa B paboTy Ha
cpabaTbiBaHue. OTKAOYEHNE BbIKMOYATENSA N ENCTBUSA
Ha CUrHanNu3aum He NPOUCXOOMUT;

“‘“CUT'HAJTTUSALNA” — kak npn “CPABATBLIBAHUE”, Ho C
AENCTBMEM B CXEMY CUrHanNM3aumm 1 3anucbio B XXypHar
aBapun,

“‘“ABAPUA” — kak npu “CUMHATTMUSALNA ” nntoc gen-
CTBME Ha OTKITIOYEHME BbIKNOYaTENS;

Beog Gnokupytollero curHana.
(Cm. Mpunoxenune 3, Tabnuua 3)

JTornka paboTbl 1 BbIGOP KOHTPONMPYEMOrO TOKa:
ansa |: OQHA ®A3A, BCE ®ASbI;

ansa 10: USMEPEHUE, PACYET, TAPMOHUKA
ana 12: PACYHET

YcTaBka cpabaTtbiBaHWsi MO TOKY

&

Bua BpeMATOKOBOM XapaKTepUCTUKN:

> XAPAKTEP "3ABUCVMASA"- onpepnensietcsi op-
<:> <}:D "HESABV/ICUMAS"
> BEJIEPXKA 3anaHue koadppuumeHTa K (13 pop-

MyInbl 4151 3aBUCUMOW XapaKTepucTu-

OAO «benanekTpomoHTaxkHanagkay, MuHck

XXXXXX0mMc o
: l | KI/I) nnn yctaBska no BpemMeHun encrtesund
3alUnThI
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I> AIIB

I> YPOB

/. . / ¢D
I> YCK_ _HHME

/. . /

I> YCTABKA

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

= XXXXX0Mmc D

ABTOMaTMYeCKoe NOBTOPHOE BKIOYEHME Nocre cpaba-
TbiBaHUA 3awmThl: "BBEJEHO", "BbIBEJEHO".

PesepBupoBaHue oTkasa Bbikntovatens: "BBEOEHO",
"BbIBEOEHO"

YckopeHune Tokoson 3awmTel: "BBEAEHO", "BbIBELE-
HO"

Beopg yctaBkn Ha yckopeHue: 0 — 50 MUHyT.
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7.8.2.2 NoameHro «BHELWWHUE 3ALLUTbI»

B ycTtponictBe umeeTcss BO3MOXHOCTb paboTbl C BHELWHMMW 3awumTtamn. Bcero ectb
BO3MOXHOCTb NOAKMOYMTE 40 BOCbMWU BHeWHux 3awut B3-1, B3-2,.... B3-8. Jloruka pabotbl C
BHELUHEWN 3al4MTOM 3anyckaeTcs Npu MNOSIBIEHUN CUrHana Ha 3agJaHHOM LUCKPETHOM BXOAE.
Mpn cpabaTbiBaHMM BHELLHMX 3alUMT OUKCUPYIOTCSA BCE NapamMeTpbl aBapuUMHOro cobbITusa, Kak
npw cpabaTbiBaHUN COOCTBEHHbIX 3aLLUT.

[MporpaMmmmnpoBaHne BCEX BHELUHMX 3alUT OOWMHAKOBO, MO3TOMY Adanee pacCMOTPEHbI
HaCTPOMKM NO BHeLlHen 3awmnTe Ne1:

K BHEIHUE Bxopn B nogmeHo

3 SAIVTE BbiGop pexuma 3aLuThl

“‘BbIBEQEHA” — 3awuTa BbiBEAEHA 13 paboThl;
“CPABATbIBAHNE” — 3awmTa BBeaeHa B paboTy Ha
cpabaTtbiBaHue. OTKMOYEHNE BbIKOYaTENA U AENCTBUSA

Bs'l/ /PEM Ha CUrHanNU3aumo He NPOUCXOOMT;
“““““ ¢D “‘“CU'HATTMSALNA” — kak npn “CPABATLIBAHUE”, HO c
<:> AENCTBMEM B CXEMY CUrHanmM3auum 1 3anmcbio B XXypHan
aBapui,
“‘“ABAPUA” — kak npu “CUMHATTUSALNA ” nntoc pen-
CTBME Ha OTKNIOYEHNE BbIKNOYaTENS;
B3-1 EJIOK-KA Beog OGnokupytowlero curHana.
/. / ¢D (cm. npunoxexue 3, Tabnuua 3)
B3-1 BXOI Homep Bxoga BHELUHeW 3aluThl
/. / ¢D (cM. npunoxeHune 3, Tabnuua 2)
B3-1 BHIEPXKA YcTaBka no BpeMeHu cpabaTtbiBaHNSA BHELUHEN 3aLlunTbI:
= XXXXX0mc <:D 0-50 MUHYT.
B3-1 AlIB ABTOMaTMYECKOe NOBTOPHOE BKMOYEHME Nocrne cpaba-
/.. .. .. / ¢D TbiBaHMa 3awmThl: "BBEAEHO", "BBIBEJEHO"
B3-1 YPOB Pes3epBupoBaHue oTtkasa Bblkntovatens: "BBEAEHO",
/.. .. . / ¢D "BbIBEOEHO"
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7.8.2.3 NogmeHo «kABTOMATUKA»

ABTOMaTU4ecKoe NMOBTOPHOE BKITHOYEHUE.

ABTOMaTHYyecKasa YacToTHas pasrpyska oT BHELWHero
CuUrHana.

ABTOMaTUYECKNIN BBOA pe3epBa.

Hactpowka n npocmoTp napameTtpoB AlB

AIIB

/.. .. .. / D
AUP BXOnO

l... .. .. /
ABP CPAEBATHBAHUE

/.. .. .. / <:D

AIIB

[ .. .. /
AIIB BXOI BEBIJIOK.

/... .. .. / D
AIIB BPEMS BJIOK
T6= XXXXX0mMc D
AINIB TI'OTOBHOCTB
To= XXXXX0mMc D
AIIB 1KPAT
Tl= XXXXX0mMc D
AIIB 2KPAT
T2= XXXXX0mMc D
AIIB CAMOOTKII.

/... .. .. /

MP301 pepakuus 4.08

OAO «benanekTpomoHTaxkHanagkay, MuHck

ABTOMaTM4Yeckoe NOBTOPHOE BKIOYEHME.
3Ha4veHnsa napameTpa:
HET,1 KPAT, 2 KPATA

Brioknposka AlB oT BHeLLHEro curHana.
(cm. npunoxeHue 3, Tabnuua 3)

Bpema 6nokmposku AlNB nocne BKOYeHUs BbIKNoYaTe-
ns.

Bpemsa rotosHocTn AlNB k Ha4anbHOMY NycKy nocne
ycnewHoro cpabaTbiBaHUS.

Bpemsa 6ectokoBown naysbl 1-ro kpata AllB.

Bpemsa 6ectokoBon naysbl 2-ro kpata AllB.

Myck AlB no camonpon3BoribHOMY OTKIHOYEHUIO.
3Ha4veHne napameTpa:
OA, HET
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HacTpounka u npocmoTp napametpos AYP n HAINB

AYP BXOJ HasHayeHne Bxoaa BHelwHero curHana A4YP.
/.. .. . / (cm. npunoxenue 3, Tabnuua 3)

AYP BXOH4 BIJIOK. BBoa 6nokupytoLlero curHana.

[ / (cm. npunoxenue 3, Tabnuua 3)
AUP YCTABKA gCTzzKa no BpemeHu cpabatbiBaHus AYP:
= XXXXX0mc D — OU MUHYT.
YAINB BXOI HasHaueHne Bxoga BHewHero curHana YArNB.
Y / (cm. npunoxeHue 3, Tabnuua 3)

(cM. npunoxexune 3, Tabnuua 3)

YANB BXOJ EJIOK. BBopg 6nokupytowiero curHana:

YcTaBka no BpemeHu cpabatbiBaHua YAIB:

YAIIB YCTABKA
0 — 50 MUHYT.

T= XXXXX0mMc D

Mpn ncnonb3oBaHUM CTapbiX perienHbiX cxem ycTponcts AYP, B KOTOPbIX BO3MOXEH
apebesr KOHTaKTOB BbIXOAHbLIX perfie, pekoMeHOyeTCa yCTaHaBnMBaTb BbIAEPXKY BpPEeMEHW Ha
AYP n YATB nopsagka 20...50 mc.
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HacTtpounka n npocmoTp napametpos ABP

ABP CPAEATHBAHUE HasHaveHune Bxoaa BHellHero curHana nycka ABP.
/. / (cm. npunoxeHue 3, Tabnuua 3)
ABP CPAEATHBAHUE YcTaBka no BpemeHu cpabatbiBaHna ABP: 0 — 50 MuHyT.
Tco= XXXXX0mMmc D
ABP BJIOKMPOBKA Bxopa 6nokupytowero curHana ABP.
/.. .. . / D (cMm. npunoxeHune 3, Tabnuua 3)
ABP BOBBPAT HasHaueHne Bxoaa BHELLHErO CUrHana Bo3Bparta CXembl
/. / ABP. (cm. npunoxeHue 3, Tabnuua 3)
ABP BO3BPAT YcTaBka rno BpemeHu sosspata ABP: 0 — 50 MuHyT.
TBB= XXXXX0mMmc D
ABP  OTKIIOYEHUE YcTaBka no BpemeHu oTKIoYeHus pesepsa (Hanpumep,
ToT= XXXXX0Mc D OTKNIOYEeHME pe3epBHOro nutaHus): 0 — 50 MUHyT.

BaxxHo! Hanu4ue cueHana eo3spama ABP nocrne nodadvyu KomMmaHObI Ha OMKIIHOYEHUE pe-
3ep8HO20 NMumaHusi (nocse ucmeyYeHusi 8peMeHU UMIy/ibca BKIIHYEeHUS/OMKIIYEHUS — MEHHO
«BbIKITOYATE/Ib») aensemcs npusHakoM HeycrieuHo2o eo3epama cxembl ABP. lNpu amom
rpoucxodum omkJiro4eHuUe cobcmeeHHo20 8biKnoYameris u 6riokupoeka cxembl ABP.

BaxkHo! BHewHul cuaHan 6110KUpo8KU unu HeycrnewHas paboma egoda usu 8o3spama
ABP nipueodsim k ¢ukcauyuu 6nokupoeku cxembl ABP. lpu amom e «KYPHAJIE CUCTEMbI»
gopmupyemcs 3anucb o npuduHe u cpabamsigaem cuaHan «b/TOKMPOBKA ABP». Cbpoc 6no-
Kupoeku ABP u 8o38pam cxembl 8 HOpMaribHbIU pexXumM rpoucxooum rymem nodaqyu KomaHObl
Ha yripasrieHue 8bIK/ir4Yamesiem.

BaxkHo! B cocmae cuzHana eeoda ABP OormxeH exodumb cu2Hasl OMKIFYEeHHO20 M0J10-
JKeHUS 8bIKoYamesis ego0a pe3ep8Ho20 NumaHus (Harnpumep, CEKUUOHHO20 8biKtoYamers). B
cocmas cuesHana eosspama ABP dosmkeH exo0umb cuzaHasl 8K/MHOYEHHO20 MOJTIOXKEHUS 8bIKITH0-
yamersis 88o0a pe3ep8Ho20 rnumaHusi (Harpumep, CEeKUUOHHO20 8biKrvYameris). [aHHble cue-
Harsnbl Mo2ym cobupambCsl KaK Ha 8HewHel KOHMakmHouU 5lo2uke, mak u Ha 8XOOHOM sio2u4e-
CKOM cuzHare o «y.
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7.8.3 Nogmerio «BbIXOOHBLIE CUTHATIbI»

K BBX.JIOTUMYECKHUE

B CHUT'HAJIBI
K PEJIE

B HEMCIIPABHOCTH D

g

K BBIXOJHBIE
B PEJIE

3

K MHIVKATOPEI

B J

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

Moamenio «BbIXOAHBLIE JIOTMYECKUE CUTHATIbI»

Moamento «PEJNE HENCIPABHOCTb»

Moamento «BbIXOAHBLIE PEJIE»

Moamenio «MHOWKATOPbI»
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7.8.3.1 NMoameHio «BbIXOAHbIE JIOTMYECKUE CUTHATbI»

Bcero B MP301 8 BbIXOAHbLIX JIOrMYECKNX CUrHanoB. [na nporpaMmmupoBaHust noboro
N3 HUX, HY>KHO NepenTn B Kagp NOLMEHIO COOTBETCTBYIOLLEro curHana n Haxatb «BBO».

K BBX.JIOTUMYECKHUE

B CUT'HAJIH D

BJIC 1
BJIC 8
BJIC-8

ol @Jﬂ\(}:ﬂ

BJIC-8

3EMIIA HET D
BJIC-8

PAEOTA YPOB HET

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

Bxoa B nogmeHto.

Kaxgbl BbIXOOAHOW NOrMYeCKUn CurHam nporpamMmmupy-
€TCHA KaK CyMMa [UCKPETHbIX CUrHAsIOB MO NOrMyeckomy
«AIMN» (cm. npunoxenune 3, Tabnuua «Cnucok curHa-
noB, ucnonb3yemMbix nNpyu opmMmMpoBaHNN BbIXOLHOIO f0-
rMMYEeCKoro curHana).

[ns kaxgoro nporpaMmMmMpyeMoro AMCKPETHOro curHana
B COOTBETCTBYHLLIEM OKHE MOAMEHK BblGUpaloTCs Co-
CTOSAHUS:

HET — He ncnoneayetcs;

OA — uncnonbayeTtcs.
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7.8.3.2 NMoameHio «PEJNIE HEUCINMPABHOCTb»

Pene «HEMCITPABHOCTb» - 9T0 ecCTko HasHayeHHoe pene. CnyXuT aAnsg KOHTposns

COCTOSIHUSI YCTPOWUCTBA.

K PEJIE
B HEMCIIPABHOCTBH

&

MMI1. PEJIE HEWUCIIP
T= XXXXX0mc

&

&

HEUCIIPABHOCTE 1

&

HEUCIIPABHOCTE 2
/.../

&

HEMUCIPABHOCTE 3
/.../

&

HEUCIIPABHOCTE 4
/.../

&

HEMCIIPABHOCTE 5
/.../

&

HEUCIPABHOCTE 6
/.../

&

HEUCIIPABHOCTE 7
/.../

&

HEUCIIPABHOCTE 8
/.../

MP301 pepakuus 4.08

OAO «benanekTpomoHTaxkHanagkay, MuHck

Bxopg B nogmeHto.

YcTaHoBKa AnuMtenbHocTn umnynesca pene «HENC-
MPABHOCTb».

Bbib6op ycrnosus cpabaTbiBaHUS NO HeEMcnpaBHOCTH 1
(annapatHasa HencnpaBHocTb): PASPELWIEHO, 3AIPE-
LWEHO.

Bbi6op ycrnosusi cpabaTbiBaHUS NO HEMCMPABHOCTU 2
(owmbka koHTponbHOM cymMmbl ycTaBok): PASPELLEHO,
SAMNPELLEHO.

PESEPB.

PE3EPB.

Bbi6op ycrnosusi cpabaTbiBaHUS NO HEMCNPABHOCTU 5
(BHELWHMIM curHan «HemcnpaBHOCTb BbIKNKOYATENSA» - CM.
meHto «BbIKITKOYATESby»): PASPELLEHO, 3AMNPELLE-
HO.

Bbibop ycnosus cpabatbiBaHWsi NO HEMCNPaBHOCTU 6
(NnpoTuBOpPEYMBOE COCTOSIHNE BIIOK-KOHTAKTOB BbIKO4a-
Tens): PASPELWEHO, 3AMNPELWEHO.

Bbibop ycnosus cpabatbiBaHWsi N0 HEUMCNpaBHOCTU 7
(HemcnpaBHOCTL Lenewn ynpasreHns BblknovaTenem):
PA3PELWEHO, 3AMNPELLEHO.

Bbibop ycnosus cpabatbiBaHWsi NO HEUMcnpaBHOCTU 8
(oTka3 BbIKMOYATENSA — HANU4YMe TOKOB B NMMHWM NOCHe
KomMaHabl oTkntoveHns Bolkntodatend): PASPELLEHO,
SAMNPELLEHO.
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7.8.3.3 NMoameHio «BbIXOAHbIE PEJIE»

K BBXOJIHBIE

B PEJIE
PEJIE1
PEJIES
PEJIES TUII
BJIMHKEP
PEJIES CHUT'HAIJI
[ i /
PEJIES MMIIYJIBC
T= XXXXX0mc

</
</
e
</

Bxopa B meH1o0.

Bbi6op pene (P1- P5).

HaxaTtnem «Bsog» npomssoantca Bbibop Tvna pene: BITNH-

KEP, MOBTOPUTEI/b.

Bbibop Tvna BbigaBaemoro curHana (cm. npunoxeHune 3, Tab-

nunua 4).

YcTaHoBKa ANNTENbHOCTU 3aMKHYTOIO COCTOSIHMS pere (TONbKO

ansa pene ¢ tunom NMNOBTOPUTEJIb), ot 0 go 3000 c *.

* IluckpetHocTh ycraBok: 0,01 ¢ B muanazone ot 0 10 300 ¢ 1 0,1 ¢ B quanazone ot 300 mo 3000 c.

MP301 pepakuus 4.08
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7.8.3.4 NoameHro «MHOUKATOPbI»

K MHIOINKATOPHL
B

&

MHINKATOP1

o @

UHINKATOP4

&

VHIVUKATOP1 THII

WHIUKATOP1 CEPOC

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

WHIUKATOP1 CEPOC
XYPHAN cuc. /.../ D

&

WHIUKATOP1 CEPOC

XYPHAII AB. /.../ <:D

¢

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

Bxopg B meHto.

Beibop ungukatopa (U1- U4).

HaxaTtnem «BBO[l» nponssoantcsa Bbibop TMna nHamka-
Topa: BJIMHKEP, MOBTOPUTEJb.

Bbibop Tvna BblgaBsaemoro curHana (CM. NpunoXxeHue
3).

YcTtaHoBKa cbpoca aAns nHavkaTtopa npu BXoXaeHUn B
meHio «CBPOC MHOWKALMW»: OA, HET.

YcTaHoBKa copoca Ansa nHavkaTopa npu BXOXAeHUn B
«KYPHAIT CUCTEMbI»: OA, HET.

YcTaHoBka cbpoca 4ns MHAMKaTopa npu BXOXAEHUN B
«KYPHAIN ABAPUN»: OA, HET.
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7.8.4 MNogmeHto «NMAPAMETPbI CUCTEMbI»

B oaHHOM NoAMeHH NpPOM3BOAUTCS YCTAHOBKA TEKYLUMX AaTbl U BPEMEHU, NapaMeTpoB
CBSI3U 1 NapaMeTpOB yrpaBneHusl.

K IAPAMETPEH Bxopa B noameHio

CUCTEMEI

&

IOATA XX .XX.XX YcTaHoBKa AaTtbl/BpemMeHu
BPEMS xx:xx:xxD

g

K [IAPAMETPBI YcTaHoBKa NapamMeTpoB CBA3M

CBsI3U D

MpocmoTp u ycTaHOBKa peanbHOro BpeMeHu

OATA XX :XX:XX MpocmoTp 4acos.
BPEMA XX : XX : XX Bxopn B pexxmm KOppeKTUPOBKM YacoB
[NAPOJIb B
BOA Napons Ansa KOPPeKTUPOBKN YaCcoB.
/XXXX/ D P PP P
IATA YcTaHoBKa - yncna, mecsaua, roga.
XX .XX.XX D
BPEMA YcTaHOBKa - Yacbl, MUHYTbI KyHAbI
XX . XX . XX CTaHOBKa - Yachl, YTbl, CEKYHAbI.
MP301 pepakuuna 4.08 60 www.bemn.by
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Hactpownka napameTpoB cBA3u (Ana nopta RS-485)

K I[NIAPAMET PEI
CBs3MU

o

AJIPEC
XXX <:D

CKOPOCTB

BAIEPKKA

XXXXX0mMc D

Bxopn B MeHI0 KOHGUrypaummn ceasu.

HasHayeHne Homepa ycTponucTBa B CETW.
(3aBopckas yctaHoBKa agpeca: «1»)

YcTaHoBKa ckopocT obmeHa but/cex.:
«1200», «2400», «4800», «9600»,
«19200», «38400», «57600», «115200»
(3aBogckas ycraHoBka: «115200»)

YcTaHOBKa 3aepXXK/ OTBETA Ha 3anpoC BEPXHEro YpOB-
HA: «0000» — «100» mc

7.8.5 lNogmeHto « CBPOC XXYPHAJIOB»

K CEPOC
XYPHAJIOB

[NAPOJIb
/XXXX/

CBPOC XYPHAJIA
ABAPUA

&

CEPOC XYPHAIJA
CUCTEMEI

E— &%

MP301 pepakuus 4.08
OAO «benanekTpomoHTaxkHanagkay, MuHck

Bxopg B nogmeHto

BBecTu naponb AN paspeLleHns Ha cbpoc XypHanoB U
HaxaTb «BBOL».

C6pocuTtb XXypHan aBapun Haxxatvem knasuwm “BBO".

C6pocuTb XXypHan CUCTEMbI HaXXaTUEM KnaBuLLN
“BBOH”_
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7.9 lnarHocTuka

[ns npocMoTpa AaHHbIX AMarHOCTUKK cucteMbl ncnonbdyetca MeHo «JUAMTHOCTUKAY.

INATHOCTUKA
MP301 N X
BEPCHUs XXXX
COCT.BX 8 1 WIN OIMEKA 8 1
00100101 00100101
COCT . BEIX8 1 W OIMEKA 8 1
00100101 00100101
AHAJIOT .BX 4321 WIN OIMEKA 4321
HOPMA 1111
CRC YCTABOK
HOPMA
COCT. IIOPTA
TX=1 Rx=1
CBSI3b X%
HOPM. X OII. X
TEMIIEPATYPA
XX,X °C
MP301 pepakuus 4.08 62

OAO «benanekTpomoHTaxkHanagkay, MuHck

Bxopg B MeHto.

3aBopckon Homep usgenus un
BEPCUS NPOrpaMMHOro obecneveHus.

[MpocMOTp COCTOSAHNSI BXOAHbIX CUTHANOB
[1-18. Bo3aMOXHbI AiBa BUAa COOOLLEHUIA
“COCT. BXOOOB” nnu “OLlUNB-KA”. Ecnn
“COCT. BXOOOB”, 1o “0” unu “1” ykasbiBaeT
Ha COCTOSIHME BXOAHbIX ANCKPETHbIX CUTHa-
NOB COOTBETCTBYIOLLMX BXOA0B (JTOrMYeCK1n
0 unu norudeckas 1). Ecnu “OWLUNBKA”, 10 1
yKa3sblBaeT HOMEP OLMOOYHOrO ANCKPETHOIO
BX0Aa.

[MpOoCMOTp COCTOSAHUSI peENeiHbIX BbIXOO0B.
Ecnu Ha XKK coobuenne “COCT. BbIXO-
OOB” 10 “0” unn “1” ykasblBalOT COCTOSIHNE
COOTBETCT-BYHOLUMX penenHbix Bbixogos (0 —
pasoMK-HYyTO; 1 — 3aMKHYTO), ecnu nNosiBu-
nocb co-obuweHne “OLUMBKA”, To 1 ykasbl-
BaeT HoOMep OWNBOYHOTO BbIXOAA.

[MpoCMOTp COCTOSAHUS aHANOroBbIX BXOAOB.
Ecnn Ha KK coobwenne “AHANOT. BX.”, To
aHanorosble BX0OAbl (OYHKLMOHUPYIOT B LUTAT-
HOM peXxume 1 nogd Homepamu BXo40B AOSHKHO
obITh: “HOPMA”, ecnu nosBunock coobLieHne
“OWMBKA”, To 1 ykasbiBaeT HoMep oWnBoYHO-
ro Bxoaa.

KoHTponbHas cymma yctaBok

KoHTponb cocTosiHus nopTa uHTepdelca

RS-485.

KoHTponb kayecTBa (OLWMOOK) CBA3MN.

Temnepatypa npoueccopa (B °C).
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7.10 KoHdomrypaumsa yctpouctBa ¢ UCNOSIb30BaHMEM JIOKaNbHOIO UH-
Tepcenca

Hactponku koHurypaumn sawmtel MP301 MOXHO Tak ke OCyLWeCTBUTb MPU NOMOLLU
nporpaMmHoro obecnedeHnss «YHMkoH». OcylecTBuTb coegmHeHune yctponctea u MK mMoxHo no-
cpeacTBam NoakNYeHUs WHypa coeanHutenbHoro USB co ctopoHsl MK u kK TakoMy e pasbemy
USB, pacnosioXkeHHOMY Ha NMueBOM YacTu Kopnyca MUKPOMpPOLLEeCCOpHOro pene. [ns npasunb-
HoW paboTbl MO «YHUKOH» C 3aWmnTon HEOBXO4MMO YCTAaHOBUTb OAUMHAKOBYH CKOPOCTb OOMeEHa
AaHHbIMKM B nporpamme n 3awutbl (nogmeHio «[MAPAMETPbl CUCTEMbI», HacTponka napa-

MeTpoB cBsa3un). [Jna nogkntodeHnsa yepes nopt USB, Heobxoaumo 3agaBaTtb HOMEP YCTPOUCTBA
1.
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8 PYKOBOOCTBO INO NMPOTOKOIJ1Y CBA3U "MP-CETb"
8.1 OpraHm3auuns nokanbHOWU ceTu

MP301 umeeT BCTPOEHHbIE NpOrpaMMHo-annapaTHble CpeacTBa, No3BonsawLwmMe opra-
HU30BaTb nepeaayvy AaHHbIX MeXay YPOBHEM 3awuTbl U BepxHUM ypoBHeM ACY TI1 wnn cu-
cTemou gucnetyepckoro teneynpasnerdnsa (COTY).

ANCTaHUMOHHO, Npy NOMOLUM UHTepdenca CBs3WM, MOryT OblTb MPOCMOTPEHbLI onepa-
TMBHbIE 3HAYEHUS KOHTPOSNIMPYEMbIX HAMPSKEHUW, >XYpHan aBapuUnHbIX COObITUMI, Tekyline
YyCTaBKW, COCTOSIHUE AUCKPETHbIX BXOOOB M pefieNHbIX BbIXO40B. BO3MOXHO Takke AUCTaHUM-
OHHOE M3MEeHeHWne yCTaBOK, pecTapT 3aLuTbl, KOPPEKTUPOBKA BPEMEHU.

[Mpu opraHnsayum nokanbHON MHMPOPMALMOHHON CEeTU NOLCTaHUUN BCe UMEKLLNECH B
KOHTYpe 3aluTbl NOAKIYAKTCA K KOHUEHTpaTopy (MM KOHTPONMUPYEMOMY MYHKTY), KOTOPbIN
obecneunBaet 0OMeH MO eaAMHOMY paguo unu TenedoHHOMY KaHarny CBSi3M C BEPXHUM YpOB-
Hem. B MP301 ncnonssyetcsa npoTokon cBA3n ¢ BepxHem yposHeM "MP-CETbB" (aHanornyHbin
"Modbus"), pa3paboTaHHbIn cneumanuctamm «benanekTpoMoHTaXHanagka» Ansi MUKPOMpo-
ueccopHbix pene. NMpotokon "MP-CETb" obecneunBaeTt nonygynnekCcHyto CBA3b Mo ABYXMNPO-
BoAHOM NnuHMn. UHTepdenc RS485 obecneunBaeT ranbBaHMYECKYO pa3BA3KYy Mexay 3alumTa-
MU 1 No3BoNdAeT 06begMHUTL B JSIOKarnbHY ceTb 40 32 yCTPOUCTB. [NpuMepHasa CTpykTypa op-
raHM3aumm ceTn nokasaHa Ha pucyHke 8.1.

P/C || Pic el KN |
| KOHLIeHTpaTop |
A
| |
| ———» MP Ne1 ||
APM | |
| |
t | —» MP No2 ||
|
carty : |
| — MP Nen |
| Konryp noncranum Ne 1 L——|
[— — — — — — — — — — T — n
| |
| |
Kowtyp nogctakummNen |
PucyHok 8.1 — CTpykTypa opraHu3aumm cetu
P/C - pagnocTaHums
K - KOHTPOSIMPYEMBbIV MYHKT

APM - aBTOMaTu3MpoBaHHOE paboyee MecTo cneumnanuicTa
COTY - cuctema gucneTyepcKoro TeneynpasneHus
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Llenn wHTepdenca obecneumBaloT ranbBaHUYECKYKD Pa3BA3KY KaXOoro yCTPOWMCTBA.
MoakntoveHne kabens nokasaHo Ha pUCyHke 8.2.

MP Ne1 MP Ne2 MP Nen

A A 120 Om
O
S ] —
/ \/ TepMUHanbHbIA
I T~o— KpaH pPeancTop K

nocnegHen 3awurte

00
00

BUTasa napax

f

PucyHok 8.2 — Cxema nogkntoyveHust kabens

8.2 KOMMyHMKaLUMOHHbLIN NOPT

KOMMYHMKaLNOHHBIA NOPT YCTPOMUCTBA MOCTPOEH Ha OCHOBE raribBaHUYECKU U30NNpo-
BaHHOro uHTepdgenca RS485. Pexum nepegaum — nonygynnekc, T. €. 0OMeH AaHHbIMU Mpous-
BOAUTCHA NO OAHOW NINHUK CBSA3M, HO NPUEM U nepefada pasgeneHbl BO BPEMEHN.

CkopocTb obmMeHa nporpammMmmpyeTca norb3oBaTernieM Ha atane KOHPUrypMpoBaHUs cu-
cTembl 1 BblibupaeTca ns psaga: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6uT/c.

CtpykTypa 6anTta coobuieHus:

| 1 cTapT 6uT | 8 6UT AaHHbIX (Mn. 6UT BNepéa) | 1cTon-6ut |
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8.3 Mpotokon " MP-CETb "

8.3.1 ObLee onucaHune

YCTponcTBa COeOMHSTCS, UCMONb3ys TEXHONOru "rnaBHbin” - "MOAYMHEHHBIN", Npn
KOTOPOW TONbKO OAHO YCTPOMWCTBO (rfaBHbIN) MOXET MHMUMMpOBaTb nepefady (coenatb 3a-
npoc). Opyrve yctponcteBa (NOAYMHEHHbIE) MepeaaroT 3arnpawmBaemMble "rmaBHbIM" YCTPOK-
CTBOM [aHHble, UK NPOU3BOAAT 3anpalumBaemMble AenUcTBus. TunnyHoe "rnaBHoe" yCTPOMUCTBO
BKMtoyaeT B cebs Beaywmn (HOST) npoueccop M naHenun nporpaMmMmmpoBaHus. TunnyHoe nog-
YMHEHHOE YCTPOWCTBO - nporpammupyemMbin koHTposnnep. MP301 Bcerga sBnsetTcs NOgYMHEH-
HbIM YCTPOMCTBOM. "lMMaBHbIN" MOXeT afgpecoBaTbCsa K MHANBMAYaNbHOMY "NOAYNHEHHOMY" UK
MOXET MHUUMMPOBATL LUMPOKYIO nepefady coobllieHus Ha Bce "MOAYMHEHHbIE" YCTPOKMCTBA.
"lMNogynHeHHoe" yCTpOoMCTBO BO3BpaLlaeT coobLieHne B OTBET Ha 3anpoc, agpecyemblni UMEHHO
emMy. OTBeTbI HE BO3BpaLLaOTCA NpU LUMPOKOBELLLATENTbHOM 3anpoce OT "rnaBHoro".

[Monb3oBaTenb MOXeT yCcTaHaBnMBaTb NPOAOIMPKUTENBHOCTbL WHTEpBana TanWmayTa, B
TeYeHMe KOTOpOro "ronoBHOE" YCTPOMCTBO ByaeT oxuaaTb OoTBeTa OT "moaumHEHHOro". Ecnn
"NOOYNMHEHHBLIN" 0BHapYXMn oWNBKY Nnepegayun, To OH He hopMUpyeT OTBET "rnmaBHOMY".

8.3.2 OpraHusaunsa obmeHa
O6meH opraHuayeTca LUuknamm 3anpoc — OTBET:

3anpoc oT rnaBHOro:

Appec yctponctsa Koa doyHKumn [aHHble KoHTposnbHas cymma
16aunT 1 6ant n 6ant 2 6banTta
OTBET NOAYNHEHHOTO:
Appec ycTponctea Koa doyHKumn [aHHble KoHTponbHasa cymma
16ant 1 6ant n 6ant 2 banTta

3anpoc: Kog ¢yHkumMm B 3anpoce roBopuT "nogyYMHeHHOMY" YCTPOWCTBY, Kakoe Aen-
cTBME Heobxoaumo nposecTu. banTbl AaHHbIX cogepXxaT UHOPMaLuo, HeobxoanmMyo Ans Bbl-
NoSIHEHMs 3anpolleHHon dyHKumn. Hanpumep, kog dyHkumMm 03h nogpasymeBaeT 3anpoc Ha
YTeHMe CoaepPXUMOro perncTpoB "NogYMHEHHOrO".

OtBeT: Ecnu "nogumHeHHbIN" OaéT HOopMarnbHbIN OTBET, KO PYHKUMN B OTBETE MOBTO-
psieT koA yHKUMM B 3anpoce. B Gantax gaHHbIX coaepxuTtca 3atpeboBaHHas MHpopmaums.
Ecnu nmeet mecto owmnbka, To Kog yHKUUKN MoanduumpyeTcs, u B 6anTax AaHHbIX NnepeaaeT-
CSl MIpUYMHaA OLLIMOBKMN.
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8.3.3 Pexxum nepenaum

B cetax "MP-CETb" moxeT 6bITb ucnonb3oBaH oguMH U3 OBYX cnocoboB nepenauu:
"ASCII" unn "RTU". B MP ncnonb3syetcs pexum "RTU".

B "RTU" pexunme coobLieHne HaunMHaeTcsa ¢ MHTepBana TULWWHbI, PAaBHOrO BPEMEHU ne-
pegaym 3.5 cMMBOMOB NpW AaHHOW CKOPOCTM nepegayun. [NepBbiM nonem 3atem nepenaetcd
agpec yctpouncTea. Benep 3a nocrnegHum nepegaBaeMbiM CUMBOSIOM Takxke crieqyeT MHTepBan
TULLMHbI NPOAOITKNTENBHOCTLIO HE MeHee 3.5 cumBonoB. HoBoe coobLieHne MOXET HaunHaTb-
c4 nocne 3Toro nHTepeana.

®penm coobLueHnsa nepefaeTcsa HenpepbiBHO. Ecnn nHTepBan TULWKWHLI ANUTENBHOCTLIO
6onee 1.5 cumBona BO3HUK BO BpeMsi nepefayn dpenma, npuHMMaroLee yCTpouCcTBO 3aKaH-
4YnBaeT npMem coodLleHns u criegyrowmin 6anT GyaeT BOCNPUHAT Kak Ha4ano crieayroulero co-
oOLLEeHus.

Takum obpasom, ecnm HoBoe COOOLLEHNE HAYyHETCHA paHblle UHTepBana 3.5 cumBona,
NpUHUMatoLLee YCTPOMCTBO BOCMPUMET €ro Kak npoAaosikeHne npenblaywero coobuweHuin. B
3TOM Criyyae ycTaHaBnmBaeTCcs owmnbka, Tak Kak byaeT HecoBnageHne KOHTPOSbHbIX CyMM.

[nnHa coobLieHns He aormKHa NpeBblwaTb 255 6anT.

8.3.4 CogepxaHue agpecHoro nons
[onyctnmbln agpec nepegavn Haxoautca B ananasoHe 0-247. Kaxgomy nogyMHEHHOMY

YCTPOMCTBY npucBavBaeTca agpec B npegenax 1-247. Agpec 0 ucnonb3yeTcs Ans LWMPOKoOBe-
LaTenbHOW nepegayun, ero pacrnosHaeT Kaxgoe yCTPonUCTBO.

8.3.5 CoaeprxaHne nonsa yHKUUK

Mone dyHkumMn cogepxut 1 6ant. nanasoH yncna 1-255. B MP ncnonbayotca cney-
owme pyHKLnn

Tabnuua 8.1
DyHKUMSA BbinonHsaemble gencrems

1Tn2 YteHune n 6ut

3n4d UrteHne n cnos (1 cnoso — 2 6anTta)
5 3anucb 1 6uTta
6 3anucb 1 cnoea
15 3anucb n 6ut
16 3anucb n crnos

Korga "nogunHeHHbIn" oTBevaeT "rmaBHOMY", OH MUCMNOMb3yeT nosie Koga oyHKuuu ans
dukcauumn owmnbkun. B crnyyae HopmanbHOro oteeTa "NnogYNMHEHHBIN" NOBTOPSET OpUrMHANbHbIN
Kog dyHkumn. Ecnn nmeet mecto owmbka npu BbINOAHEHUN (PYHKUUKM, BO3BpaLLaAETCs KOA
YyHKUUKN C YyCTaHOBMEHHbIM B 1 cTapwunm 6utom.

Hanpumep, coobuleHne oT "rnaBHoOro" "MogYMHEHHOMY" npoyuTaTth rpynny perucTpos
nMeeT crieayroLwmn Koa PyHKUMK:

03 hex

Ecnn "nogunHeHHbIN" BbINONHUN 3aTpeboBaHHoe aencteme 6e3 owmnbkn, oOH BO3BpaLLaeT

Takowm xe kog. Ecnn nmeet mecto owmnbka, TO OH BO3BpaLLAET:
83 hex

B no6aBneHune K nameHeHuto koga oyHKLMM, "NOAYNHEHHBIN" pa3mMeLlaeT B None AaHHbIX
YHUKanbHbIA KOA, KOTOPbIN rOBOPUT "rnaBHOMY" Kakast MUMEHHO OLUIMOKa npousoLlunia unu npuym-
HY OLLUNGKMN.
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8.3.6 CogepxaHume nonga gaHHbIX

Mone gaHHbIX B cOObLEHUN OT "rnaBHOro" K "Nog4YnMHEHHOMY" COOEPXUT AOMNONHUTENb-
HYI0O WHOpMauuio, KoTopas Heobxoguma "noAYMHEHHOMY" AN BbINOMIHEHUS YyKa3aHHOM
dyHkumn. OHO MOXeT cofepxaTb agpeca pPermcTpoB UMM BbIXOAOB, UX KONUYECTBO, CYETUYUK
nepenaBsaeMblx 6aNTOB AAHHbIX.

Mpy BO3HUKHOBEHUWN OLWIMOKM "NOAYNHEHHBIN" BO3BpaLLAeT criefgyowme Koabl:

e 01h: HEN3BECTHbLIN U HENPABUIbHbLIN KO OYHKLMK;

e 03h: HEKOPPEKTHbIEe JaHHbIE B MnoJsie gaHHbIX.

lMone gaHHbIX MOXET He CcylecTBOBaTb (MMETb HyMneByH ANWHY) B onpefeneHHbIX Tu-
nax cooOLLEeHUN.

8.3.7 CooeprxaHne nonsa KOHTPONbHOM CYMMbI

[Mone KOHTPOMbHOW CyMMbl coaepXuT 16-Tn GuToByto BenuumnHy. KoHTpornbHas cymma
aBnseTca pesynbtatom BblumcrieHnss Cyclical Redundancy Check (CRC) coenaHHoro Hag co-
aepxaHmem coobueHus. MNMonmHom:

1+ x2 + x5 + x16 = 1010 0000 0000 0001 bin = AOO1 Hex

CRC pobaensieTcsa kK coobLueHnto nocnegHum nonem, mnagwmnm 6antom snepea.

8.4 CTpyKTypa AaHHbIX

HaHHble B MP opraHmnsoBaHbl Tak, yto Mnagwwmin 6ant (Mnb) n ctapwun 6ant (Ctb)
pacnonaratTcs B NOpsiike BO3pacTaHusi agpecos.

Mpumep cnosa gaHHbIX (2 6anTa): agpec n Mnb
agpec n+l C1b
Mpumep AByx crnoB AaHHbIX (4 6anTa): agpecn Mnb

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

MP301 pepakuuna 4.08 68 www.bemn.by
OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

8.5 ®yHkuun "MP-CETb"

8.5.1 ®dyHkumsa 1 nnm 2

dopmat YTeHusa n ourt:

3anpoc:
Am:iec 01 vnu 02 HavanbHbIn aa- Korn-BO BXO/0B KoHTpornbHas
yCTPONCTBa pec cymMmma
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 paspsgHOro croea.

OTBerT:
1-n cum- N-n cum-
Anpec 01 nnn | Kon-Bo cyun- . . KoHTpornbHas
. . TaHHbIN TaHHbIN
ycTponcTea 02 TaHHbIX 6anT o o cymma
oant oant
16ant 1 6ant 1 6anT n 6ant 2 banTa
| | MnE | C1b

lMpumep ymeHusi n bum:
C yctponctea (agpec yctponctea — 03) onpocutb 10 BXOAOB, Ha4YMHadA co 2-ro BXxoga no agpecy
0.

HavanbHbin agpec = 0002h.
Kon-Bo 6ut = 000Ah.

3anpoc:
Ap,piec Koa dpyHk- Haqaan*blvl Kor-BO GuT** KoHTpornbHas

yCcTpoucTBa Lmm agpec cymMmMma

03h 01h 00h [ 02h 00h [ 0Ah |
OTser:

Kon-Bo cuu- y 2-1 cuun-
e | SR | | LA | g | Koo

yerp 4 Gant bant y

03h 01h 02h 71h 40h \

* HavyanbHbIl adpec dosmkeH 6bimb KpameH 8. Ecniu oH He KpameH, mo OKpyeaJrisiemcsi
00 MeHbWe20 KpamHoz20 8.
** Ecnm Konn4yecTBO OUT He KpaTHO 8, TO OKpyrnseTcAa Ao 6onbLiero KpaTtHoro 8.

[na onpegeneHns Ha4YanbHOrO agpeca BXOA4OB, HaYnHasa ¢ k-ro 6Guta N-ro agpeca, ucnonb3yeT-
CSl BblpaXkeHue:

HavanbHbii agpec = N x 8 6ut + k 6ut
Hanpumep, ansa yteHusa BXo4oB, Ha4nHasa ¢ 4-ro 6uta no 2-my agpecy, NosyvnMm:

HavanbHbi agpec = 2 x 8 6ut + 4 out = 20 => 0014h.
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dopmat ycTtaHoBKK 1 BuTa:

8.5.2 dyHKumnsa 5

3anpoc:
A.q;zec 05 Anpec 6uta 3Ha4yeHwne 0 KoHTponbHas
yCTPOMCTBA ouTta cymma
16ant 1 6ant 2 banTta 1 6ant 1 6ant 2 baunTta
Ct6 | Mnb MnE | C1b
Mnb — mnagwwmin 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwuin 6ant 16-Tn paspssiaHOro cnoea.
OtBer:
A,u,pvec 05 Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTPOWUCTBA obuTta cymma
16ant 1 6ant 2 bavTta 1 6ant 1 6ant 2 BbanTta
Ctb | Mnb Mnb | C1b

Ons pyHKuMM 5 Kagp oTBETa MOEHTUYEH Kaapy 3anpoca.

BanTt “3HayeHne outa”:

— 6uT, yctaHaBnmBaemsbin B 0 => 3Ha4eHne 6uta = 00h;

— 6uT, ycTaHaBnmBaembln B 1 => 3HaveHne 6uta = FFh.

Ons onpeneneHnda agpeca Bbixoga, UCMNoJfib3yeTCA Bblpa>KeHUe:

lMpumep ycmaHosku 1 buma:

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

Ha yctpownctee (agpec yctponctea — 04) yctaHoBuTb 61T 1 no agpecy 0.
Apgpec Bbixoga =0 x 8 6ut + 1 6ut =1 =>0001h
Bbixoa yctaHaBnuBaeTcs B 1 => 3HayeHue banita = FFh.

www.bemn.by

3anpoc:
A,quC Kon Anpec 6uta 3HaveHune 0 KoHTponbHas
yCTpOWCTBA | PYHKLMUU ouTta cymma
04h 05h ooh | o01h FFh 00h MnE | C1b
OTBeT:
A,u,pvec Kon Anpec 6uta 3HaveHune 0 KoHTponbHas
ycTpoucTBa | (PyHKUUK outa cymma
04h 05h 00h | o01h FFh 00h | Mnb | CTb
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dopmaTt YTEeHUS N CNOB:

8.5.3 ®dyHkuusa 3 nnm 4

3anpoc:
Am:iec 03 unu 04 HavanbHbin aa- KOM-BO CIIOB KoHTpornbHas
yCTPONCTBaA pec cymMmma
16ant 1 6anT 2 banta 2 banta 2 banta
Ctb | Mnb Ctb | Mnb | MnB [ CTB
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro crnoea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OTBeT:
Anpec 03 un | Kon-o cun- | =8 S n°e S| KomTponbHas
. . TaHHoe TaHHoe
yCTponcTBa 04 TaHHbIX 6anT cymma
CNoBoO CIoBO
16ant 1 6anT 1 6ant n 6ant 2 banta
crg | W1 ce | ™' | MnB | CTB
b b
HauyanbHbI agpec onpegensieTca cnegyowmm obpasom:
— C71b = HOMmep cTpaHuLbl;
— Mnb = agpec 6arita Ha cTpaHuue.
[Npumep ymeHus n cros:
C yctponctea (agpec yctponctea — 04) npountath 4 6anTta, no agpecy:
— Ne cTtpaHuubl = 10h;
— appec banrta = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 02h.
HavanbHbii agpec = 1002h.
3anpoc:
Anpvec Koa doyHk- HavanbHbi aa- KOmM-BO CIIOB KoHTpornbHas
yCTpOWCTBa Lumn pec cymMmma
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 | KoHTpornbHas
ycTponcTea | pyHKUUK 6aiT CIloBO CIioBO cymma

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

8.5.4 ®yHKUua 6

3anpoc:
A,u,pzec 06 Agpec crnosa 3Ha4veHue crnosa KoHTponbHas
yCTpOWNCTBA cymma
16ant 1 6ant 2 bavta 2 bavTta 2 bavTta
Ct6b | Mnb Ct6b | Mnb MnE | Cib
Mnb — mnagwwmin 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwuin 6ant 16-Tn paspssiaHOro cnoea.
OtBer:
Am:iec 06 Afpec crnosa 3Ha4eHue cnosa KoHTponkHas
yCTpOWNCTBA cymma
16ant 1 6ant 2 banTta 2 bavta 2 bavTta
Ctb | Mnb Ctb | Mnb Mnb | C1b
Appec cnosa onpegensieTcs cnegyowmmMm obpasom:
— C7Bb = HOomep cTpaHuupl;
— Mnb = agpec 6arita ycTaBku Ha CTpaHULE.
lNpumep 3anucu 1 crosa:
Ha yctpowncTteo (agpec yctponctea — 04) 3anucatb 2 6anTta:
— Ne cTtpaHunubl = 02h;
— appec banTta = 60 = 3Ch;
— Kon-Bo 6aunt = 02h.
Kon-Bo cnoe = 01h.
Agpec crnoBa = 023Ch.
3HaueHune cnosa = 1A02h.
3anpoc:
A,u,pﬁ(: KoA dyHk- Appec cnosa 3Ha4yeHue crnosa KoTponbHas
yCTPOWNCTBA Lnn cymma
04h 06h 02h | 3Ch 1Ah | 02h Mnb | C1b
Mnb — mnagwwun 6ant 16-Tn paspsigHoOro crosa.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OtBerT:
AﬂQec KoA dyHk- Agpec cnosa 3HayeHue crosa KoTponbHas
yCTpOWNCTBa Lnn cymma
04h 06h 02h [ 3Ch 1Ah | 02h Mns | Cib
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8.5.5 dyHKkumsa 15

dopmat 3anucu n BuT:

3anpoc:
A.D,Qec OEh H?‘-Iaj'lb- Kon-Bo 6uT KOJ‘I:BO 3HaveHus KoHTponb-
yCTpOMCTBa HbI agpec Gant out Hasg cymma
16ant 16anT 2 bavnta 2 banTta 1 6ant 2 bavta 2 bavta
C16 | Mnb | CT16 | Mnb Ct6 | MnE | Mnb | C1B
OtBer:
Agpec OER Agpec 1-ro 3ann- | Kon-Bo 3anucaH- KoHTpornbHas
yCTpOWCTBA CaHHoro 6uta HbIX OUT cymma
16anT 1 6ant 2 6anTta 2 6anTa 2 6anTta
Ctb | Mnb Ctb | Mnb Mnb | C1b

lNpumep 3anucu n 6um:

Ha yctpowncTteo (agpec yctponctea — 04) 3anucatb 2 6anta: CD 01 Hex (1100 1101 0000 0001
ABOVYHOE).

Kon-Bo 6ant = 01h.

HavanbHbin agpec = 0013h.

3anpoc:
Kon-
Appec Koa Havanb- 3HaveHne | KoHTposibHas
9 - Kon-Bo 6ut BO
yCTponcTBa | OYHKUUKU | HbI agpec 6aiiT ouT cymma
04h OFh 00h | 13h | 00h | OAh | 02h [ CDh| 01h | MnE | C1B
OrBer:
Anpec Koa HauvanbHbin | Kon—-Bo 3anu- | KoHTponbHas
yCTPONCTBA | PYHKLMNK agpec CaHHbIX CrOB cymMmma
04h OFh 00h | 13h | 00h | OAh | MnE | CT1B
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8.5.6 dyHKumsa 16

dopmaT 3anmcu n cros:

3anpoc:
Aapec Havanb- Kon-Bo Kon- KoHTponb-
P 10h - BO 3Ha4eHus cnos P
yCcT-Ba HbI agpec crnos 6aiT Has cymma
16ant | 16anT 2 banta 2 banTa 16ant n cnos 2 banTa
1-e cnoBso n-e CnoBo
Ct6 | Mnb | CT6 | Mnb Ct6 [MnE| | CtB | Mnb | Mnb | CTB
OTBeT:
Anpec 10h Agpec 1-ro 3anu- | Kon—Bo 3anucaH- KoHTpornbHas
yCTPOWCTBA CaHHOro crosa HbIX CINoB cymma
16anT 1 6ant 2 banTa 2 banTa 2 banTa
Ctb | Mnb Ctb | Mnb Mnb | C1b
Agpec cnoBa onpegensieTcs cnegyowmm obpasom:
— C71b = HOMep cTpaHuubl;
— Mnb = agpec 6anTta ycTtaBku Ha CTpaHuLe.
lMpumep 3anucu n cros:
Ha yctpowncteo (agpec yctponctsa — 04) 3anucaTtb 2 crnosa:
— Ne ctpanunubl = 02h;
— HavanbHbI agpec = 28 = 1Ch;
— Kon-Bo cnoB = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 01h.
HavanbHbin agpec = 021Ch.
3HayeHune 1-ro cnosa = 01A0h.
3HayeHune 2-ro cnosa = 057Ah.
3anpoc:
Anpec q:l)<orﬁ<- Hauvanb- Kon-Bo ng' 3HauveHne | 3HadveHue 2- | KoHTponb-
yCcT-Ba y HbI agpec cnos - 1-ro cnoBa ro cnosa Hasa cymma
Lumn oant
04h 10h [ 02h [ 1Ch | 00h | 02h | 04h | 01h | AOh | 05h | 7Ah [ MnB | CTB
OTBerT:
Appec Kon HavanbHbil ag- | Kon—Bo 3anucaH- KoHTponbHas cym-
yCTPONCTBaA | OYHKLMM pec HbIX CIOB Ma
04h 10h 02h | 1Ch 00h | 02h MnE | Cib
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8.6 OnucaHue cTpaHUL NaMATU AaHHbIX

Onuncanwue CTpaHuny naMATn AaHHbIX.

Ne cTpaHuL HanmeHoBaHue cTpaHuy, HocTtyn DyHKLMM
00h MpoeHTngukatop cmcremsl YTeHue 1,2,5
01h 3apesepBupoBaHa 3anucb N YTeHne
02h Hata n Bpems (Word) 3anncb n YTeHne 6, 16, 3, 4
03h Hata n Bpems (ASCII) 3anvcb 1 YTeHne 6, 16, 3,4
04h 'pynna yctaBokK 3anncb n YTeHne 6, 16, 3, 4
05h CucrtemHas nHgopmauus YteHne 3,4
10h YcTaBku 3anncb 1 YTeHne 6, 16, 3, 4
18h Basa gaHHbIX aHanoroBbiXx curHanos | YUteHne 3,4
18h basa gaHHbIX OUCKPETHbIX CUrHanoB | YteHune n 3anncb 1,2,5
19h basa gaHHbIX OUCKPETHbIX curHanos | YteHne 3,4
1Ah basa gaHHbIX pecypca BblkntoyaTens | YteHve 3,4
20h XXypHan cucremsl YrteHne 3,4
28h XypHan aBapuu YteHne 3,4

8.7 N'pynna yctaBOK u Bepcus

UTo6bl NepekntounTb rpynny yCTaBoK, pacnonoXeHHy Ha cTpaHuue 04h, Hy>KHO no
3TOMY agpecy 3anucaTb 1 cnoso co 3HavyeHnem 00 — ona OCHOBHOM rpynnbl ycTaBok n 01 — on4a
pe3epBHON rpynbl YCTaBOK.

Mpumep Ans NnepeksitoyeHns Ha OCHOBHYHO Ipynny YCTaBOK:

ycé)%%liiaa KomagﬁiBsaanmcm Anpec crnosa 3HayeHune crnosa KOHJ)?S;ZH%
1 6anT 1 6anT 2 banTa 2 banTa 2 banTa
06 04 | 00 00 | 00 MnE | C1b

[aHHble Bepcumn, pacnonoxeHHble Ha cTpanuue 05h, xpaHaTtces B dopmate ASCII,
3aHuMmatoT 17 cnos. BknovatoT B cebs nHdopmaLumio 0 Bepcum 1 3aBOACKON HOMEpP YCTPONCTBA.

8.8 [laTta n Bpems

[aHHble fgata n Bpems, pacnonoxeHHble Ha cTpaHuue 02h, xpaHatca B popmate Word,
3aHMMaT OAMH Mnagwumn 6anT crnoea.

[laHHble

Anpec 1-ro
cnosa

Kon-Bo
crnos

log*

Mecsuy,

Yucno

Yacbl

MwuHyTbI

CeKyHapbl

OO WINIF|O

[ecsatky MunnuncekyHa

S
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[aHHble faTta u BpeMs, pacnonoxeHHble Ha cTpaHuue 03h, xpaHaTca B oopmaTte B
dopmaTte ASCII.

[laHHble Agpec 1-ro | Kon-Bo
cIioBa CI10B

log * 0 1
Mecsu, 1 1
Yucrno 2 1
Yachl 3 1
MwuHyTbI 4 1
CekyHapbl 5 1
[ecaTtkn MunnucekyHa 6 1

* 2 mocnennue nudpel roga.

8.9 basa paHHbIX aHanoroBbIX CUrHaNoOB

[aHHble TenensmepeHun (TW), pacnonoxeHble Ha cTpaHuue namatn 18h (yHkumMmM 3 n

4):
M3mepeHus ARpec 1-10 |\ 86 crios
crnosa
Tok Ir 0 1
Tok lo 1 1
Tok dasbl la 2 1
Tok asebl Ib 3 1
Tok ¢pasbl Ic 4 1
Tok HyneBown nocnegosaTesibHocT 10 5 1
Tok npsimon nocnegoBartenbHOCTH |1 6 1
Tok obpaTHOM nocnegoBaTenbHOCTH 12 7 1

[ns nonyyeHus 3HayeHus Toka | B BUAE NepBUYHbIX 3HAYEHUN U3 OTHOCUTENbHbLIX e4UHWL
X Hapgo:
b-X

| = -K,
65536

rae b =40 anga la, Ib, Ic; b =5 gnsa lo, Ir;

K — HOMMHanbHbIM NepBuYHbIA ToK TT gnga la, Ib, Ic nnn HoMMHaNbHLIN NepBUYHbIN TOK TTHI

ansa lo, Ir.
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8.10 basa gaHHbIX ANCKPETHbLIX CUrHanoB

8.10.1 basa gaHHbIX OUCKPETHbIX CUTHANOB, PAcMnoSIOXXEHHaA Ha CTpaHuLe
namatn 19h (pyHKumnmn 3 1 4)

basa gaHHbIX OUCKPETHbBIX CUrHaNoOB pacrnofioXeHa Ha cTpaHunue namaty 19h:
Anpec 1-ro Kon-Bo
[aHHble Cr0Ba CII0B Mpum.
CocTosHUA ynpaensoLwmnx CUrHanos 0 1 1
CurHasnbl HencnpaBHOCTU 4 2 2
BbixogHble curHanbl 6 2 3
BxopaHble curHanbl 8 8 4
1. CoCcTOoSHUS ynpaBnaoLWmMX CUrHanoB
Ne 6uta CocTosHMS
0 Bbikniovatenb OTKIOYEH
1 BbikntovaTtenb BKIOYEH
2 WHankauusa copowwena (0 - Bceraa)
3 He ncnonb3yeTcd
4 He ncnonb3yeTcd
5 Hanwn4yne HencnpasHocTtu (COTY)
6 HoBasi 3anuck xypHana cuctemsl (COTY)
7 HoBas 3anuck xypHana asapun (COTY)
2.1 CurHanbl HemcnpaBHocTh (1904h)
Ne 6uta CurHansl
0 HeucnpaBHOCTb YCTPOWUCTBA (annapaTHas)
1 HEWCNPaBHOCTb YCTPOMCTBA (AaHHbIX)
2 HeucnpaBHOCTb namepeHun (HebanaHc ALIIM)
3 HENCNpPaBHOCTb U3MEPEHWU (HET OAHOro TOKa)
4 HEWCNPaBHOCTb BbIKMYaTENs (BHELIHMIW curHan)
5 HeuncnpaBHOCTb BbIKMoYaTens (610K KOHTaKTbI)
6 HENCNpPaBHOCTL BbIKoYaTens (ynpaeneHue)
7 0TKa3 BblKNyaTens (Hann4me TOKOB)
8 Owwnbka O3Y
9 Owmbka WuHbl 12¢
10 Owunbka TemnepaTtypbl
11 Peseps
12 Owwnbka MCA
13 Owwnbka MPB
14 Owmnbka MCL
15 PesepB
2.2 CurHanbl HemncnpasHocTth (1905h)
Ne 6uta CurHansl
0 Owmnbka ycTaBoK
1 Ownbka koadduumenTa ALIM
2 Owwnbka rpynnbl yCTaBok
3 Owmnbka xxypHana cucTemsl
4 Owwnbka xxypHana aBapum
5 Owunbka Yacos
6 Peseps
7 Peseps
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3. CocTosiHME BbIXOOHbIX CUTHANoOB

Ne 6uTa CocTosiHne
0 CoctosiHne nHgmkaTtopa M4
1 CoctosiHme nHgmkatopa M3
2 CoctosiHue nHgmkaTtopa U2
3 CoctosgHue nigukatopa N1
4 MHOukaTop BKOYEH
5 MHOuKaTop OTKNOYEH
6 MHgukauma xypHan aBapum
7 NHavkaumns xxypHan CucTembl
8 CoctosiHue pene P1
9 CoctosiHue pene P2
10 CoctosiHme pene P3
11 CoctosiHue pene P4
12 CocTtosiHue pene P5

13-31 He ncnosnb3yeTca

4, BXxogHble curHansbl

Ne Ne
6uTa CoctosiHne 6uTa CocTosHue

0 OTKNOYNTL BbIKTOYaTeNb 32 HO 10>

1 BkrntounTb BbiKNtOMaTENDb 33 CPAB 10>

2 HewncnpaBHOCTb 34 no 10>>

3 PesepBHas rpynna yctaBok 35 CPAB 10>>

4 CurHanusaumsi (3anncb B XXypHar aBapun) 36 no 12>

5 ABapus (aBapurMHOE OTKITHOYEHME) 37 CPAB 12>

6 3emns (3anncb B XXypHan aBapuin) 38 no 12>>

7 Pabota YPOB 39 CPAB I12>>

8 [unckpeTHbIn curHan 1 40 CPAB B3-1

9 IOunckpeTHbIn curHan A2 41 CPAB B3-2

10 | OmckpeTHbi curHan 03 42 CPAB B3-3

11 [OunckpeTHbIn curHan 4 43 CPAB B3-4

12 [unckpeTHbIN curHan 5 44 CPAB B3-5

13 [unckpeTHbIN curHan [16 45 CPAB B3-6

14 | OnckpeTHbI curHan 07 46 CPAB B3-7

15 | OmckpeTHbi curHan 08 47 CPAB B3-8

16 Jlornyeckuin curnan J11 48 AYP

17 Jlornyeckuin curnan J12 49 YAIB

18 Jlornyeckuin curnan J13 50 ABP Bkn.

19 Jlornyeckuin curnan J14 51 ABP oTtkn.

20 Jlornyeckui curnan J15 52 ABP 60K.

21 | Jlornyeckun curHan J16 53 Peseps

22 | Jlornyeckun curHan J17 54 YcKkopeHuve 3awmT

23 Jlornyeckuin curnan J18 55 AlB

24 Ho I> 56 Bbix. nornyeckui curian BJIC1

25 CPAE I> 57 Bbix. nornyeckmn curian BJ1C2

26 Ho I>> 58 Bbix. nornyeckmn curHan BJ1C3

27 CPAB I>> 59 Bbix. nornyeckmnn curHan BJ1C4

28 HO 1>>> 60 Bbix. nornyeckun curHan BJIC5

29 CPAB I>>> 61 Bbix. nornyeckun curHan BJ1C6

30 HO I>>>> 62 Bbix. nornyeckmnn curian BJ1C7

31 CPAB I>>>> 63 Bbix. nornyeckmn curHan BJ1C8
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8.10.2 basa gaHHbIX OUCKPETHbIX CUTHANOB, PAcrnoSiIoXXeHHaa Ha cTpaHuue
namatn 18h (yHkumm 1, 2, 5)

Komangb! ynpasnsoLwmx curHanos (ctpadvua 18h, dyHkuma 5)
Ne 6uTta KomaHgbl
1800h | OtkntounTb BeikNtoyatens (COTY)
1801h | BkntouunTtb BhikNtodatens (COTY)
1802h | C6pocutb nHavkaumo (COATY)
1803h | He ucnonbayetcs
1804h | He ucnonbayetcs
1805h | C6pocutb cocTtosiHne HencnpasHocth (COTY)
1806h | C6pocnTb HOBYHO 3anuch XXypHana cuctemsl (COTY)
1807h | CbpocuTb HOBYIO 3anuch xypHana asapuni (COTY)

Appecauus 6a3bl ANCKPETHLIX CUrHANoOB Ansg 6utoBbIX yHKUMA (CTpaHmua 18h,
YHKUMKN 1 1 2)

Anpec 6uta CurHansbl

1800 OTknounTb BbIKNtovaTens (COTY)

1801 Bkntountb Bolknovarens (CATY)

1802 Cbpocntb nugukauuto (COTY)

1803 He ncnonb3yeTtcs

1804 He ncnonb3yertcsa

1805 C6pocutb coctosHne HeucnpasHocTn (COATY)

1806 Cbpocntb HOBYHO 3anuck XypHana cuctemsl (COTY)

1807 Cbpocntb HOBYIO 3anuck XXypHana asapun (COTY)
1808-185F | He ncnonb3yetcsa

1860 CoctosiHne nugukatopa N4

1861 CoctosiHne nugukatopa N3

1862 CocTosiHne nugukatopa N2

1863 CocTosiHne nigukatopa 1

1864 MHOmKaTop BKITHOYEH

1865 MHOmKaTop OTKOYEH

1866 MHOmkaumns xxypHan aBapun

1867 VHOukauus xxypHan cuctemsl

1868 CoctosiHne pene P1

1869 CoctosiHue pene P2
186A CocTtosiHue pene P3
186B CocTosiHne pene P4
186C CocTtosiHue pene P5
186D —187F | He ncnonb3yertcsa

1880 OTKnoYeHNe BblkNYaTens
1881 BkritoyeHue BbikoyaTens
1882 HewncnpaBHOCTb
1883 PesepBHas rpynna yctaBoK
1884 CwurHanunsaums (3anncb B XXypHan asapun)
1885 ABapusa (aBapuHOE OTKINOYEHNE)
1886 3emMns (3anuckb B XypHan aBapui)
1887 Pabota YPOB
1888 OuckpeTHbin curHan A1
1889 [unckpeTHbIn curHan 2
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Anpec 6uta Curnanbi

188A [OunckpeTHbin curHan O3

188B [unckpeTHbin curHan 14

188C AvckpeTHbIn curHan 5

188D [unckpeTHbIn curHan [16

188E AvckpeTHbin curHan 47

188F [unckpeTHbin curHan 18

1890 Jlornyecknn curnan J11

1891 Jlornyecknn curnan J12

1892 Jlormyecknn curnan J13

1893 Jlornyecknn curnan J14

1894 Jlornyecknn curnan J15

1895 Jlornyecknn curnan J16

1896 Jlornyecknn curnan J17

1897 Jlornyecknn curnan J18

1898 no 1>

1899 CPAB I>

189A no 1>>

189B CPAB I>>

189C no I>>>

189D CPAB I>>>

189E NO I1>>>>

189F CPAB I>>>>

18A0 no 10>

18A1 CPAB 10>

18A2 no 10>>

18A3 CPAB 10>>

18A4 no 12>

18A5 CPAB 12>

18A6 no 12>>

18A7 CPAB I2>>

18A8 CPAB B3-1

18A9 CPAB B3-2

18AA CPABE B3-3

18AB CPABE B3-4

18AC CPAB B3-5

18AD CPAE B3-6

18AE CPAB B3-7

18AF CPAE B3-8

18B0 AYP

18B1 YATIB

18B2 ABP Bkn.

18B3 ABP oTkn.

18B4 ABP 6rok.

18B5 Peseps

18B6 YckopeHue 3awmT

18B7 AlNB

18B8 Bbix. nornyecknmn curHan BJIC1

18B9 Bbix. norndeckumn curHan BJ1C2

18BA Bbix. nornyeckunn curHan BJ1C3

18BB Bbix. norndeckun curhan BJ1C4
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Anpec 6uta Curnanbi
18BC Bbix. nornyeckunn curHan BJ1C5
18BD Bbix. nornyeckun curian BJ1C6
18BE Bbix. nornyeckunn curHan BJ1C7
18BF Bbix. nornyeckun curHan BJ1C8

8.11 ba3sa gaHHbIX pecypca BblKIo4YaTens

basa gaHHbIX pecypca BbIKIMKo4aTenda pacnosfoXeHa Ha CTpaHuue namMmAaTu 1Ah:

JaHHble Anpec 1-ro Kon-Bo cnos
cnoea
Yuncno oTkNYeHnn * 0 2
CyMMapHbIM TOK OTKIMOYeHUs doasbl A 2 2
CyMMapHbIM TOK OTKIKYeHus dasbl B 4 2
CyMMmapHbIn TOK OTKYeHus ¢asbl C 6 2

* - Yycro oTKNoYEHUN:

2 Gaiita (c110BO)

2 Oaiita (CJI0BO)

—~—

Yucno aBapuiiHbIX OT-
KNHOYeHUn
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8.12 Popmart XKypHana cuctembl

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

[ns kaxgoro coobLeHus: 8 cnos — B popmat Word, 8 cnos — B ASCII.

Mpn YTeHUN NnepBoro coobLLEeHNA Haao ykasbiBaTb HOMEP COOBLLEHNSA B pernctpe «Agpecy.

Mpn yTeHnn nocnegHero coobLLEHNs BblAaeTCsl HYNIEBOW KOA4 COOOLLEHMS.

KoHdurypauus Anpec dopmaTt
Homep coobueHus 2000h Word
YTteHune coobuieHuns 2100h Word

2180h ASCII

KoHdourypauus coobLieHun xXypHana CUCTEMbI.

3anuck xypHana cun- | Agpec 1-ro | Kon-Bo MpuMedanus

CTEMBbI cnosa CnoB

Kon cobbitua 0 1 1

[ata n Bpema *

lNop ** 1 1 -

Mecsu, 2 1 -

Yucno 3 1 -

Yacel 4 1 -

MuHyTbI 5 1 -

CekyHapl 6 1 -

[lecaTkn MmnnncekyHa 7 1 -

*

[aTa v BpemMs xpaHutcs B oopmate ABONYHO-AECATUYHBIX YMCer.
2 nocnegHue undpsbl roga.

*%*

MepeyveHb coobLeHnI XXypHana cuctemMbl cM. B [MNpunoxeHun 3.
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8.13 ®opmart XXypHana aBapuu

B XypHane aBapuin MoxeT XpaHuUTbcA 00 32 aBapun. [Npu npeBbIlLEHUN 3TOro Yncna, Kax-
Aas HoBas aBapus OyaeT 3anncbiBaTbCA HA MECTO CaMOWN CTapour aBapun.

ABapun xpaHsTca B 2-x hopmatax: B cnosax (Word), B ASCII-koge.
[ns kaxxgown aBapum BbigeneHo 34 cnoea: 20 — ans oopmata Word, 32 cnos — gna ASCII.

Mpw YTeHWMM NepBOro coobLLEHNA HAA0 YKa3biBaTb HOMEP COObLLEHMS B perncTpe «Agpecy.
Mpw YTeHWMM NocneaHero CoobLLEHNS BbIAAETCA HYNEeBOW Ko COOBLLEHMSI.

KoHdourypauus Anpec dopmaTt
Homep coobueHus 2008h Word
YTteHune cooblieHuns 2200h Word

2280h ASCII

KoHdurypauus aBapum B XXypHare aBapun:

Word ASCII
3anucb XypHana asapuin | Agpec 1- Kon-seo | Agpec 1-ro Kon-Bo
ro criopa CIoB crnoBsa croB
[aTa n Bpems*® 0 8 0 8
Koa nospexageHuna™* 8 1 8 2
Tun noBpexageHnsa™™ ™ 9 1 10 2
3HaveHune noBpexaeHns 10 1 12 2
3HadeHue la 11 1 14 2
3HadeHue |b 12 1 16 2
3HaveHue Ic 13 1 18 2
3HadeHue lo 14 1 20 2
3HaveHue Ig 15 1 22 2
3HadeHue 10 16 1 24 2
3HadeHue 11 17 1 26 2
3HaveHue 12 18 1 28 2
3HaveHne Bxoa0B 19 1 30 2

* [latan BpeMA XpaHUTCA B q)opmaTe OBOUNYHO-OECATUYHbIX YNCerl.

Anpec Kon-Bo
[aTa n Bpems 1-ro [MpnmeyaHua
CcrioB
crioBa
Coo0LeHne 0 1 1
log (aBe nocnegHue umdphbl) 1 1
Mecsu, 2 1 -
Uucno 3 1 -
Yacsl 4 1 -
MWHYTBI 5 1 -
CeKyHapbl 6 1 -
[ecarkm MunnucekyHa 7 1 -
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1. CoobLueHue:

Kon CoobuieHne
0 XKypHan nyct
1 CurHanmsauyus
2 OTkntoyeHne
3 Brioknposka
4 HeycnewHoe AlB

**Kog nospexageHus (B popmate Word):

15 14 13 12 11109 8 7 6 5 4 3 2 1 0
XX X[ X[ X|X|X]|X

— _/
Y

Konx nospexnenus

0-ocHOBHBIC
1-pe3epBHBIC

Kon [MoBpexaeHus

0

1 BHewHen 3awmntbl B3-1

2 BHewHen 3awmtbl B3-2

3 BHewHen 3awmtbl B3-3

4 BHewHen 3awmtsl B3-4

5 BrewHen 3awuntbl B3-5

6 BrelHen 3awntbl B3-6

7 BHewHen 3awmtsl B3-7

8 BHewHen 3awmtsl B3-8

9 Mo noBbILWEHMIO TOKA |>

10 Mo noBbILWEHUIO TOKaA |>>

11 Mo noBbILWEHUIO TOKA I1>>>

12 Mo noBbILWEHUIO TOKA I1>>>>

13 Mo noBbILWEHMIO TOKa HYNeBoW nocregosaternbHocTy 10>
14 Mo NoBbLILLEHWIO TOKa HYNeBOW nocnegosaTesibHocTn 10>>
15 Mo NOHWXEHMIO TOKa NPAMOK nocnegoBaTensHOCTH 12>
16 Mo noBbILWEHMIO TOKA 06paTHOM NocrnefoBaTenbHOCTH 12>>
17 AYP

18 ABP

**Tun noBpexaeHus (B popmate Word):

15 14 13 12 11109 8 7 6 5 4 3 2 1 0

X | X
— — | —— |
3HaveHue napaMmerpa no- K3 Ha 3eMiio 0-Hert ¢azer A
BpEXKICHUS 1-Ectb daza A
0-Her da3zer B
1-Ectb daza B
0-Her ¢azp1 C
1-Ectb daza C
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Kona

3Ha4yeHVe napameTpa NoBpPeXaeHus

BHeluHss 3awmTa

Tok Ir

Tok lo

Tok la

Tok Ib

Tok Ic

Tok 10

Tok 11

ONO|OARWIN|IFLO

Tok 12
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8.14 dopmaTt ycTaBOK

[na nonyvYeHns 4OCTOBEPHbIX AaHHbIX YCTaBOK He06Xxoanmo:

1. Copocutb 6UT (3anucatb 0) dyHKkumen 5 no agpecy 0x0000:

3anpoc:
A.q;zec Kog Anpec 6uTta 3Ha4yeHwne 0 KoHTponbHas
yCTPOWCTBA | QPYHKLUU buta cymMmma
01h 05h ooh | o0oh 00h 00h MnE | C1b
2. OyHKunamMn 3 unu 4 npountath gaHHble no agpecy 0x1000.
Ana coxpaHeHns U3MEeHEeHUN JaHHbIX YCTaBOK HEO6X0AMMO:
1. 3anucatb yctaBku dyHkumen 16 no agpecy 0x1000;
2. YctaHoButb 6UT (pyHKumen 5 no agpecy 0x0000:
3anpoc:
A,qriec Kon Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTPOMCTBA | (PYHKLUUK obuta cymma
01h 05h 00h | 00h FFh 00h Mnb | C1b
OnucaHue gyHkyul npusedeHo 8 pasdesne 8.5.
B paHHoOM rmaee npuseneHo onvcaHne gopmata ycrasok MP301.
pec Kon-Bo | Mpuwme-
pynna Hanmenosahue HE)?A DEC | cnos | sanve
KoHGourypaumsa AlB 1000 4096 6 1
He ncnonb3yeTcs 1006 4102 2 -
ABTOMATVKA KoHGourypauna AYP 1008 4104 6 2
He ncnonb3yeTcs 100E 4110 2 -
KOHpurypaumsa ABP 1010 4112 6 3
He ncnonb3yeTcs 1016 4118 10 -
3 KoHGurypaumsa B3-1 1020 4128 4 4
o koHdurypaums B3-2 1024 | 4132 4 4
5 KoHdurypaums B3-3 1028 4136 4 4
;‘ BrewHune [KoHdwurypaumsa B3-4 102C 4140 4 4
= 3awuTbl  koHdurypaumusa B3-5 1030 4144 4 4
a KOH(purypaums B3-6 1034 | 4148 4 4
= KoHdurypaums B3-7 1038 | 4152 4 4
Q KoHpurypaums B3-8 103C | 4156 4 4
3 KoHdurypaums 1> 1040 | 4160 8 5
5 KOHourypaumsa 1>> 1048 4168 8 5
© KoHdbMrypaLms 155> 1050 | 4176 | 8 5
TokoBble [KOHUrypauus 1>>>> 1058 4184 8 5
3awunTbl - KoHdurypaumsa 10> 1060 4192 8 5
KOHourypaums 10>> 1068 4200 8 5
KOH(purypaums 12> 1070 4208 8 5
KOHourypaums 12>> 1078 4216 8 5
, koHdpurypauus AMNB 1080 | 4224 6 1
<::é g He ncnonb3yeTtcs 1086 4230 2 -
o ;’ 8l AsTomatua KoHPMrypauns A4P 1088 | 4232 6 2
YED He 1cnonb3yeTcs 108E | 4238 2 -
y 5.’ KoHQurypauna ABP 1090 4240 6 3
He ncnonb3yercs 1096 4246 10
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KoHGurypaumsa B3-1 10A0 4256 4 4
KOHpurypauma B3-2 10A4 4260 4 4
KoHpurypaums B3-3 10A8 4264 4 4
BHewHne KoHdurypaums B3-4 10AC | 4268 4 4
3awunTel  koHdurypaumusa B3-5 10BO 4272 4 4
KOHurypaumsa B3-6 10B4 4276 4 4
KOHurypauma B3-7 10B8 4280 4 4
KoHpurypaums B3-8 10BC | 4284 4 4
KOH(urypaums 1> 10CO 4288 5 5
KOH(purypaums 1>> 10C5 | 4293 5 5
KoHpurypauus 1>>> 10CA | 4298 5 5
KOHQourypaumsa 1>>>> 10CF 4303 5 5
TokoBble
AT KOH(purypaums 10> 10D4 4308 5 5
KOH(purypaums 10>> 10D9 4313 5 5
KOH(purypaums 12> 10DE | 4318 5 5
KoHpurypaums 12>> 10E3 4323 5 5
He UCcnonb3yeTcs 10ES8 4328 24 -
nepBuYHbIA TOK TT 1100 4352 1 6
NameputenbHbiii [NePBUYHBIN TOK TTHI 1101 4353 1 6
kaHan HOMUHanNbHbLIV TOK Harpy3km 1102 4354 1 6
[IMakcumanbHbIM TOK Harpy3ku 1103 4355 1 6
HOMep BXo4a YCKOpeHus 1104 4356 1 2%
KOHJMrypaumsa ycKopeHmns 1105 4357 1 1.1*
YcKopeHue 3alunT [BpeMs YCKOpeHUs 1106 | 4358 1 3*
[Briokmposka COTY "
(c Bep(F:)I/II/I no J2:l.16) 1107 4359 1 2
HOMeEp BXoda KItoY OTKITHYNTb 1108 4360 1 2%
HOMep BXxoda KISy BKIIHOYUTb 1109 4361 1 2%
HOMep BXxoZa BHeL. oTknuntb | 110A 4362 1 2%
BHewHue HOMep BXO4a BHELU. BKMKYUTb 110B 4363 1 2%
curHanbl BHELL. curHan rpynnbl yctaBok | 110C | 4364 1 2%
BHeLL. curHan cbpoca nHavka- 1 .
ny i i 110D | 4305 2
|Pe3eps 110E 4366 1 2%
YnpasneHve [curHan ynpaBneHus 110F 4367 1 7
KoHpurypaums L1(M) 1110 4368 2 8
BxogHble nornye- [KoHurypauus L2(U) 1112 4370 2 8
Ckue curHanel  [koHdurypaumsa L3(A) 1114 4372 2 8
KoHpurypauma L4(A) 1116 4374 2 8
KoHpurypaums L5(UJTN) 1118 4376 2 8
BxoaHble nornye- [KoHdurypaumsa L6(AJTAN) 111A | 4378 2 8
Ckue curHanbl  [koHdurypauus L7 (UJ1N) 111C | 4380 2 8
kKoHpurypaums L8(UJTN) 111E 4382 2 8
Pene «Heucnpas- |[KoHGurypauus pene "HENC- 1120 4384 5 9
HOCTb» [MPABHOCTbL"
HOMep BX04a COCTOSAHUSA OTKI. 1122 4386 1 2%
HOMep BXO4a COCTOSHWUS BKI1. 1123 4387 1 2%
BbikntoyaTtens  |BHELHAA HEMCNPABHOCTb 1124 4388 1 2*
ONoKMpOBKa BKNKOYEHUS 1125 4389 1 2%
BPEMSA OTKMNHYEHMUA 1126 4390 1 3*
BpemMg curHana ynpasieHUs 1127 4391 1 3*
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kKoH(purypaums MHOWMKATOP1 1128 4392 2 10
MHaMKaTOpbI koH(urypaums MHOWUKATOP2 112A 4394 2 10
koH(urypaums MHOWUKATOP3 112C 4396 2 10
koHpurypaums MHOWKATOP4 112E 4398 2 10
KOH(purypaums PEJIEL 1130 4400 2 11
BeixoaHele  [koncburypaums PENE2 1132 4402 2 11
pene KoHurypaumns PEJIE3 1134 4404 2 11
KOHurypauma PEJIE4 1136 4406 2 11
KOH(purypaums PEJIES 1138 4408 2 11
KOH(purypaums Bbix. nor. BJIC1 1150 4432 5 12
KOH(purypaums Bbix. nor. BJIC2 1155 4437 5 12
KOH(purypaums Bbix. nor. BJIC3 115A 4442 5 12
BbixogHble noru- [koHgurypaums sbix. nor. BJ1C4 115F 4447 5 12
yeckue curHanbl [koHdurypaums Bblx. fior. BI1CS 1164 4452 5 12
KOH(purypaums Bbix. nor. BJIC6 1169 4457 5 12
KOH(purypaums Bbix. nor. BJIC7 116E 4462 5 12
KOH(purypaums Bbix. nor. BJIC8 1173 4467 5 12
HOMep YyCTPOMNCTBA 1178 4472 1 13.1
Kzi?pmgggfs: A CKOPOCTb nopTta 1179 4473 1 13.2
He UCMOJIb3yeTCs 117A 4474 134 -
1. KoHdourypaums AlB
HaumeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CnoB
KOoH(purypaums AlNB 0 1 1*
Homep Bxoga 6nokuposkn AlB 1 1 2*
Bpemsi 6noknposku AlNB 2 1 3*
Bpemsa rotoBHoCcTM AlB 3 1 3*
Bpems 1 kpata AlB 4 1 3*
Bpems 2 kpaTta AlB 5 1 3*
2. KoHdurypauna A4P
HaumeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CrnoB
Homep Bxoada AYP 0 1 2*
Homep Bxoaa 6noknposkun AYP 1 1 2*
ycTaBka no spemeHn AYP 2 1 3*
Homep Bxoga YAlB 3 1 2*
Homep Bxoga bnokmposkn YAINB 4 1 2*
ycTaBka no spemeHn YAINB 5 1 3*
3. KoHdurypauna ABP
HaumeHoBaHue Anpec 1-ro |Kon-Bo Mpum.
cnosa CnoB
Homep Bxoga ABP cpab. 0 1 2*
ycTaBka no spemeHn ABP cpab. 1 1 3*
Homep Bxoaa 6noknposkn ABP cpab. 2 1 2*
Homep Bxoga ABP Bossp. 3 1 2*
ycTaBka no spemeHn ABP Bo3Bp. 4 1 3*
3afepKka OTKN. pesepsa 5 1 3*
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4. KOH(purypaums BHELLIHUX 3awmnT

HavmMeHoBaHune Anpec 1-ro |Kon-Bo Mpum.
cnosa CNnoB
KOoHurypauma B3 0 1 4*
Homep Bxoga B3 1 1 5*
Homep Bxoga 6nokmpoBkn B3 2 1 2*
ycTaBka no spemeHn B3 3 1 3*
5. KoHurypaumsi TOKOBbIX 3aLUmT
HanmeHoBaHue Anpec 1-ro | Kor-8o Mpum.
cnosa CNnoB
KOH(purypaums 0 1 6*
HoMep Bxofa 6110KMPOBKK 1 1 2*
ycTaBKa 2 1 7*
yCcTaBKa no BpeMeHwu 3 1 3*
yCTaBKa Mo BPEMEHU YCKOp. 4 1 3*
pe3epB 5 1 -
pes3eps 6 1 -
pe3epB 7 1 -
1* - koHpurypauusa AlB:
15 14 13 12 11109 8 7 6 5 4 3 2 1 0
X|IX|X|X|X|X|IX|X]|X|X|X|X|X|X
0 - HET
1 - 1 KPATHOE
2 - 2 KPATHOE
1.1* - KOH(pUrypaumsi yCKOpeHUs:
15 14 13 12 11109 8 7 6 5 4 3 2 1 0
X|IX|X|IX|X|X|IX|X]|X|X|X|X|X|X
0 - HET
1 - ECTb

2* - Homep Bxoaa 6rIOKMPOBKM
Homep Bxoaa 6r1oKMpOBKM COOTBETCTBYET 3HA4YeHUAM, [IpuBeAeHHbIM B NPUOXeHumn 3.
3* - ycTaBka no BpemeHu
BHyTpn MP yctaBka no BpemeHu npegcraBnseT cobon ymcno X.
X=T /10, roe T - ycTaBka no BpemeHu (Mc)

Ecnun T>300000mc, To X= T/100+32768
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Ob6paTtHoe npeobpasoBaHue:

Ecrm X =0 + 32767, TO
T=X x10mc,
ecnu X = 32768 + 65535, 10
T=(X- 32768 )x100mc
Mpumep:
YcTaBka no BpemeHn T=4500mc 6yaeTt npeacrasneHa vncrnom 450,
YcTtaBka no BpemerHn T=450000mc 6ygeT npeacrasneHa Ymcrnom 37268.

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

—
3HAUYCHHUC BPCMCHU

0 - x10mMmc
1 - x100mMmc

4* - KOHUrypauuns BHELIHNX 3aLLMIT:

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0
XXX X| X[ X]X|X|X|X
- ~ _J
AIIB
0 - HET 0 - BHBEJIEHA
1 - ECTb 1 - CPABATHBAHUE
2 - CUTHAJMBAINSI
YPOB 3 - ABAPUA
0 - HET
1 - ECTb

5* - HoMep BXOAa BHELLUHEN 3aLnTbI

Homep Bxoga BHeLHeW 3amnTbl COOTBETCTBYET 3HayYeHUsM, NpuBedeHHbIM B [punoxeHun 3.
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6* - KOH(pUrypaumsi TOKOBbIX 3aLLUNT:

15 14 13 12 1110 9 8

/7 6 5 4 3 2 1 0

X| X | XX
| A _J
Y~ '
XapaKTepucTmKa
IJIs I:
0 - HE3ABUCVUMASA g I: 0 - BHBEJIEHA
1 - 3BABUCUMAA 0 - OIHA ®A3A 1 - KOHTPOJIb MO
g 10,I1,12: 1 - BCE ®A3BH 2 - CPABATHBAHNE
0 - HE3ABMCHMAA IJsg 10: 3 - CUTHAJIM3ANUA
0 - V3MEPEHHOE 4 - ABAPUA
VCKOPEHIE 1 - PACYETHOE
0 - HET 2 - TAPMOHVK.
1 - ECTD IJIsT I1,1I2:
1 - PACUETHOE
ATIB
0 - HET
1 - ECTb
YPOB
0 - HET
1 - ECTb
7* - ycTaBKa

BHyTpn MP ycTaBka npegcrasnseT cobomn 2-x 6anTHoe uernoe yucno X.

X =Yx256, rae Y — 3Ha4yeHue ycTaBku (B IH.)
O6paTHoe npeobpasoBaHue:

Y = X/25

6. NameputenbHbIn KaHan.

6.

[Jdnana3oH
3HayeHne y N3mepeHune

3Ha4YeHUn

HoMuHanbHbIM NEPBUYHBIN TOK (ha3HOro TpaHcop- 01500 A

ImaTopa Toka

HOMI/IHaVJ'IbeIVI NepBUYHbLIN TOK TpaHcopmaTopa Toka 0-100 A

HyneBowv nocrneaoBaTeNbHOCTU

HoMuHanbHbI TOK Harpy3ku 0+40 IH

[MakcrumanbHbI TOK Harpysku 0+40 IH
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7. KoHgourypaumsa curHana ynpasreHus.

KoHdurypauus 3agaetcsa B nepBbix 4-x butax:
0 — KOHTPOJb (paspeLleH TONbKO KOHTPOSb M 3anncb COObITUIN B XXypHar CUCTEMbI),
1 — paspelueHo (pa3peLleHo yrnpaBreHne BblKovaTenem).

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

YIIpaBJICHHUE OT KJIKO4a

BHCIIHCC YIIPABJIICHUC

ynpasienue ot CUATY

8. KOH(bI/IpraU,I/IFI JIOrM4eCKNX BXOAHbIX CUTHasnoB.

Jlornyeckue curHanel «M» popmupyrotcs, kak cymma no «M» ANCKPETHbIX CUrHaNoOB 1 NH-
BEPCHbIX AUCKPETHbIX curHanos. Jlormyeckne curHanbl «ANMW» dopmupytoTcs, Kak cymma no
«AJTN» ANCKPEeTHbIX CUTHANOB M MHBEPCHBIX OUCKPETHbIX curHanoB. KoHdurypaumsi BXOOQHOro
NOrMYEeCKoro curHana 3aHmmaet 2 cnosa (32 6uta).

1 cnoBo
cnrhan Koa (HEX) Kog (DEC)

11 1 1
nHB.[1 101=100+1 257=256+1
12 2 2
mHB.[12 202=200+2 514=512+2
13 4 o\
nHB.[03 404=400+4 1028=1024+4
14 3 3
nuB.[04 808=800+8 2056=2048+8
15 10 16
nuB. 05 1010=1000+10 4112=4096+16
[16 20 32
nHB.[16 2020=2000+20 8224=8192+32
17 40 64
nuB. 07 4040=4000+40 16448=16384+64
18 80 128
nuB.[18 8080=8000+80 32896=32768+128

T.e., Hanpumep, ana [11(octanbHble aHanoOrM4Ho):

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

1 - unBepcus curnana /{1 1 - nanuuwme curnana /{1
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MNpumep:
INornyeckun curHan npeactasnget cobon cymmy 14 n uHB. 12, Torga ero 3HavyeHue Bbl-
yncnaeTcs Kak 514+8=522

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
ojojojojojoj1|0f0}j0OjO0O|]O|2]0|0]|O
9. KoHdpurypauus pene «HEMCINPABHOCTb».
HavnmeHoBaHue KOm-80 | o m
Agpec 1-ro crnosa Cnos PUM.
KOHGUrypaums pene
0 1 8*
«HeuncnpaBHOCTbY
UMnNynbC pene 1 1 3
«HewuncnpaBHOCTbY.

8*- koHGurypaums pene «HEMCIMPABHOCTb»

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

XX XX XXX X

|
1-HeucnpaBHOCTH yCTPOIMCTBA
(anmapatHast)

1-HeucnpaBHOCTh yCTPOMCTBA
(1aHHBIX)

1-HeuncnpaBHOCTH U3MEpPEHUI
(nebamanc ALIIT)

1-HenucnpaBHOCTh U3MEPEHHI
(HeT OJIHOTO TOKA)

1-HencnpaBHOCTH BBIKITIOYATENS
(BHEIIHUI CUTHAN)

1-HencnpaBHOCTH BBIKITIOYATEIIS
(OJIOK KOHTAKTBHI)

1-HeI/ICHpaBHOCTB BBIKITFOYATEIIA
(ynpaBiieHue)

1-0TKa3 BRIKIIIOUATEIS
(HanMuue TOKOB)

10. KoHpurypauus nHgmkaTopos

ec 1-ro cno-| Kon-BoO
HanmeHoBaHuve Ap Mpym.
Ba cnos
TUMN CUrHana 0 1 o*
curHan cbpoca nHgmkaTopa 1 1 10*
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11. KoHurypauus BbIXOLHbIX pene

Kon-Bo
HanmeHoBaHue Appec 1-ro crnosa cros Mpum.
TUN cUrHana 0 1 o*
UMnNynbC pene 1 1 3*

9*- TMN cUrHana MHONKaToOPOB U BbIXOAHbIX pene
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

XIX| XX X|X]|X

! A\ Vi

KOoa Curaajia

0 —moBTOpHTENDH
1 - Gnunkep

Kopa curHana cooTBeTCTBYET 3HA4YEHUAM, npuBeAeHHbIM B [punoxeHun 3.

10*- curHan cbpoca nHaunkaTopa

15 14 13 12 11 10 9 8 7 4 3 2 1 0

6 5
XXX X[ XXX X|[X]|X]|X

1- curnan «cOpoc MHAMKAITUH

1- mpocMOTp «wKypHama aBapuii»

1- mpocMOTp «KypHaJla CUCTEMBI»

1- kHOMIKa «COpOCH

1- kHOTIKA «BBOI»
12. KoHcpurypaumsi norm4ecknx BbIXOAHbIX CUTHANOB

KoHdurypauusi BbIXOOQHOIO 1OrM4yeckoro curHana saHumaeT 5 crnoB. BbixogHoun norude-
CKUiA curHan dopmupyeTtcst kak cymma no «WN» n3 mcnonbayembix BXOAHbIX CUrHanoB (4ns
kaxgoro 6uta 0-HeT curHana, 1-ectb). 3HaYeHMe NOrMYEecKoro CUrHana paBHO CyMmme KOAOB WUC-
NoNb3yeMbIX CUrHaoB.

Ne 6uTa Kog 1 cnoso 2 croBo 3cnoeo | 4 cnoBo | 5 cnoBo
0 1 T11 I11 110 10> AUP He ucr.
1 2 12 712 [CPAB 10> [HAIIB He ucm.
2 4 13 13 [M1O 10>>  |He ucm. He ucr.
3 8 J14 ng CPAB 10>> |JABP cpa6. |He ucr.
4 16 J15 U15 1O 12> ABP Bo3Bp. [He mcrm.
5 32 6 16 [CPAG 12> |ABP Guok. |He ucm.
6 64 |17 17 [MO 12>>  [Vckopenne [He ucm.
7 128 /18 18 CPAFG 12>> |AIIB He ucm.
8 256 He uc. 1O I> CPAbB B3-1 [He ucm. He uc.
9 512 He wncr. CPAB I> CPAB B3-2 |He wucm. He uc.
10 1024 |He ucm. 1O I>> CPAB B3-3 |He ucm. He ucm.
11 2048 |He wucm. CPAB I>> CPAB B3-4 |He ucm. He wuc.
12 4096 [He ucm. O I>>> CPAbB B3-5 |He ucm. He ucn.
13 8192 |He mcm. CPAFB I>>> |CPAB B3-6 [|He ucrr. He wuc.
14 16384 [He ucm. 1O [>>>> CPAB B3-7 |He ucm. He ucn.
15 32768 |He ucm. CPAB I>>>> |CPAB B3-8 |He ucm. He wcm.
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13.1. Homep ycTponcTsa:
[nanas3oH 3HadeHunn: 1+247.

13.2. CkopocTb nopta (but/c):

0-1200

1-2400

2 —-4800

3 -9600

4 — 19200

5 —-38400

6 — 57600

7 —115200
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9 NOAroTOBKA U BBO[ B 3KCINYATALUUIO

MoHTax, Hanagka W aKcnnyaTauus YCTPOWCTBa [AOSMKHbl OTBevaTb TpeboBaHWsM
FOCT 12.2.007.0, “lMpaBun TexHUKn 6e30nacHOCTN Npu 3KChyaTaunm anekTpoobopynoBaHna”
(MT3) n “NMpaBun ycTponcTea anekTpoyctaHoBok “ (MYJ);

YCTpPOMCTBO 3aKpennseTcs Ha BepTUKanbHOW NaHenu, asepu penenHoro otceka KPY unn
Ha NOBOPOTHOW pame C NOMOLLbIO YeTblpeX BUHTOB.

lMpucoegnHeHne Lenen ocywecTBASETCA C NOMOLLLIO KITEMMHbIX KOSTOAOK NPYXXUHHOMO U
BMHTOBOrO (4N51 TOKOBbIX BXOAOB) TMnNa — AMaMeTpoM 4MM ONs nNpoBOAOB ceyeHuem o 2,5
MMm2. [JonyckaeTcs UCMoNb3oBaHMe Kak OfIHO-, Tak M MHOTOXMIbHbIX NPOBOAHMKOB. Heobxoam-
MO MpPOM3BOANTL 3a4YMCTKY M30MALMM NPOBOAHMKA Ha AnvHy (6..10) mm. NpoBoaHWKM noaco-
€VHSATCSA C MOMOLLbLI0 OTBEPTKM (CM. puc. 9.1 1 9.2).

puc. 9.1 puc. 9.2

OnekTpnyeckoe ConpoTUBEHWE MexXady npucnocobrneHnemM Ons 3a3eMIeHus N KaXKoon
AOCTYNHON MPUKOCHOBEHUIO METanfM4eckon HEeTOKoBedyLleW 4acTbl YCTPOMCTBA [OOSIKHO
ObITb He 6onee 0,1 Om. MNpucnocobneHne gns 3a3emMneHnst YCTPONCTBa HE OOMMKHO MMETL Nna-
KOKPACO4YHOrO MOKPbLITUSA.

Mpn BHELIHEM OCMOTpe yCTpoucTBa Heobxoammo ybeamTbCa B LIENOCTHOCTM NIIOMO u
Kopnyca, OTCYTCTBMM BUOMMbIX NOBPEXAEHWUI U AeDEKTOB, HaNM4mm MapKkUpOBKM.

Mpn nogaye nutaHms Ha MP301 y6eantbCca B HanMunum noACBETKN XMAOKOKpUCTann4ye-
ckoro nHgukatopa (PKKW) n nosiBneHun nepBoro kagpa MeHw. [pu OTCYTCTBUM HaxaTuh Ha
KnasmnaTypy B TeyeHne 3 MuH., noaceetka XKW racHeT. Mpun nepBom HaxaTtumn Ha nodyto KHonM-
Ky ynpaBneHus Bkntovaetca nogceseTka XKW, npu nocneayrowmx, 4OMmMKHA NPOUCXO4UTb CMEHa
kagpoB Ha XKKW B cOOTBETCTBUKN C KApPTOM MEHIO.

MP301 npoBoauT HenpepbiBHYO camoanarHocTuky. B cnyyae obGHapyxeHus Heucnpas-
HoCcTU BygeT cdopmupoBaHa 3anucb B XypHane cobbiTui u 3aroputcs uHgukatop 4 KOH-
TPOIJb (cMm. pucyHok 7.1). CocTosiHME YCTPOMUCTBA, HanMune unm oTCyTCTBME HeUcrnpaBHOCTEN
onpegensieTcs NyTémM npocMoTpa MeHo «narHocTuka.

B cnyvae BbinonHeHust cuctembl P3A Ha NOCTOSsHHOM onepaTMBHOM TOKe ANns npaBuilb-
HoW paboTbl ycTpomnctBa KoHTpona msonaumm (YKN) HeobxoomMmo MCnonb3oBaTb Pe3NCTOpH,
noakniyaemMsle napannesibHO AUCKpeTHbIM BxoaaM. PekomeHayeTcs npu HacTporke YK Ha:

- 20 kOm ucnonb3oBatb pe3ncTtopbl 15 kKOwM;

- 40 kOM mncnonb3oBatb peaunctopbl 30 KOM.
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10 TEXHUWYECKOE OBCIJ1YXUBAHUE

10.1 B paHHOM pasgene onpeaeneHsl Buabl, NEpUOANYHOCTbL N 06 BEMbBI TEXHUYECKOTO 06-
CnyxmnBaHunsa mukponpoueccopHblx pene (MP). NnaHoBoe TexHMyeckoe obcnyxumaHme MP cne-
AyeT No BO3MOXHOCTU COBMELLATb C NPOBEAEHMEM PEMOHTa OCHOBHOro o6opyaosaHus. MNpu
NpoBeOEHNN TEXHNUYECKOIO 0BCnyXnBaHusa OOMKHbI cobntogatbca TpeboBanusa MY n MTH, a
TakKKe WHCTPYKLMI No TeXHUKe 6e3onacHOCTN NpeanpusaTus, akcnnyatupyowero MP.

10.2 C nepuoanyHocTbio 1 pa3 B 3 MeC. Ha NOACTaHUMSX C AEXYPHBIM NEPCOHANIOM N He
pexe 0OQHOro pasa B rof a Ha nogctaHumsx 6e3 aexxypHoro nepcoHana crnegyeT Nnpon3BOAUTb
BHELLIHMA OCMOTP YCTPONCTB (TEXHUYECKUA OCMOTP), KOTOPbIV BKOYaET B cebs:

- BbiNoNHeHne TpeboBaHmm NMY3 n apyrnx pykoBoaALLMX JOKYMEHTOB, OTHOCSALLMXCS K
MUKPOMPOLIECCOPHbIM perie, a Takke COOTBETCTBME YCTPONCTBA MPOEKTY U pearibHbIM YCOBUSM
paboThbl;

- NPOBEPKY OTCYTCTBUSA MexaHU4Yecknx nospexageHnn MP 1 noBpexageHun nsonauum ero
BbIBOOB;

- yoaneHue nbifin ¢ NOBEPXHOCTU U BHYTPU YCTPOUCTB;

- NMPOBEPKY OTCYTCTBUSA NOTEKOB BOAbI (B TOM YMUCHE BbICOXLINX), HANETa OKNCMOB Ha Me-
TannmMyecknx NOBEPXHOCTSX;

- OCMOTpP BCEX MEXAHNYECKNX U INIEKTPUYECKUX COEANHEHUN U 3aTSHKEK KPENEXHbIX CO-
eVNHEHUN;

- NMPOBEPKY KavyecTBa STaKoKPaCO4HbIX MOKPbITUIA 1 Mapkuposkn MP;

- MPOBEPKy BCeX NPOBOAOB U kabenewn Ha npegMeT UCTUPaHUS, U3rIoMa, U3Hoca U Apyrnx
noBpeXaeHN, NPOBEPKY KavyecTBa NasHbIX COeAUHEHWM;

- OCMOTP COCTOSIHMS U NPaBUIIbHOCTU BbINOSHEHWS 3a3eMineHns MP.

MpuMeyaHUe— BHYTPEHHUIA OCMOTP YCTPOWCTB BbINOHSAETCS NOCIe UCTeYEHUs ra-
PaHTUAHOTO CpOKa 3KCMyaTauum.

10.3 lNpoBepka Npv HOBOM BKITHOMEHMM (Hanagka) nponssoauTcs npu Beoge B paboty MP
UIN NPU PEKOHCTPYKLMM YCTPOWNCTB penenHon 3awmnTbl n aBtomatmkm (P3A) Ha gencTeytowem
obbekTe 1 BKIoYyaeT B cebsa cnegyowme Buasl padorT:

a) TpeHupoBka, — npon3soguTca npu nogade Ha MP (B TedeHne 3 — 4 cyT) HanNpsXKeHUs
onepaTMBHOrO TOKa, a Takke paboynx BXOOHbIX TOKOB. MP OOmKHO BbITh BKIOYEHO C 4eNCTBUEM
Ha curHanuaaumio;

0) BHewHu ocmoTp B cooTBeTcTBUM € N. 10.2;
B) MI3amepeHmne anekTpnu4eckoro ConpoTUBEHNS N30NALMN N UCTIbITAHNE 3NTEKTPUYECKON
MPOYHOCTM M30MALMKM (B COOTBETCTBUMN C pa3gernom 2);
r) NpoBepka n HacTpomnka KOHUrypaumm yCTponcTBa B COOTBETCTBUMN C MPOEKTOM (OCY-
LLLeCTBNAETCA C KnaBmaTypbl Un N0 IMHUK CBA3N);
A) NpoBepka 3Ha4YeHW TOKOB, MOAAHHbLIX OT NOCTOPOHHErO NCTOYHMKA, ABMNSAOLLErocst KOH-
TPONbHbLIM CPEACTBOM U3MEPEHWUN;
e) MNMpoBepka cpabaTbiBaHUSA MO KAXAOMY ANCKPETHOMY BXO4Y MPU HaNpsiKeHUU NUTaHus
ornepartuMBHOro Toka, pasHomM 0,7 Uxowm;
X) NpoBepka anana3oHOB perynmpoBaHus yCTaBoK;
n) Nposepka cpabaTtbiBaHNA 3aLWMT, NPY 3TOM:
1) Tok, COOTBETCTBYHOLLMI aBapUNHOMY peXuMy crnegyeT nogaBaTb Ha BCe CTYNEHU U
dasbl;
2) [Ing 3aWmT MakcMmarnbHOro AencTeus:
- NogaBaTb TOK, COOTBETCTBYOLWMNIA 3Ha4YeHnam 0,9 n 1,1 yctaBkm cpabaTbiBaHUSA
(ansa npoBepkn HecpabaTbiBaHUA 3aLLMThbl B NEPBOM M cpabaTtbiBaHNs — BO BTOPOM Cry4vasix);
- OIS KOHTPOMSA YyCTaBOK Mo BpeMeHn cpabaTtbiBaHWs nogaBaTth TOK, paBHbIn 1,3
3Ha4eHus ycTaBku cpabaTbiBaHus;
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- AN4 3aWuT C 3aBMCMMOK XapakTepucTnkon Heobxoammo nposepsTtb 4 unn 5 To-
YeK XapakTEPUCTUK,;
- NPV NPOBEpPKE TOKOBLIX HaMpaBfeHHbIX 3aLlMT criegyeT nogaBaTtb HOMUHANbHOE
HanpskeHne ¢ dason, obecneumBatoLLen cpadbaTbiBaHMe pene HanpaeieHHOW MOLHOCTY;
3) [lns 3aWmT MUHMMarbHOro 4ENCTBUSA:
- NoAaBaTb TOK, COOTBETCTBYHOLWNIA 3HaYeHuamM 1,1 n 0,9 yctaBku cpabatbiBaHus
(Ans npoBepkn HecpabaTbiBaHWNA 3aLLNTbI B NEPBOM 1 cpabaTbiBaHsi — BO BTOPOM Crnyyasx);
- AN KOHTPONs YCTaBOK NO BpeMeHM cpabaTbiBaHMA nogaBaTth TOK, paBHbin 0,8
3HayeHus ycTaBku cpabaTtbiBaHus;
4) KoHTponupoBaTb COCTOSIHME CBETOAMOLOB Npu cpabaTbiBaHUU;
K) MNpoBepka OTCyTCTBUSA NOXHbIX Aencteur MP npu nogaye n CHATUN HanNpsXXeHus onepa-
TUBHOIO TOKa;

n) NpoBepka NpaBUIbHOCTN AENCTBUS CUTHANM3auuu;

M) MNposepka gencrtemnsa MP Ha KOMMYTaUMOHHYO annapaTtypy (no mecTty yctaHoBku MP u
ONCTaHLUNOHHO);

H) MpoBepka NpaBUNbHOCTN ENCTBUN YCTPONCTBA NPU MMUTALMM BCEX BO3MOXHbIX BUAOB
K3 B 30HE 1 BHE 30HbI €ro AeNCTBUS;

n) Mpoeepka yHKUMn aBTomaTtuku, — AlNB, YPOB3, ABP;

p) MNMpoBepka B3aMMogenCTBUSA KOHTPONIMPYEMOro YCTPOMUCTBA C APYrMMN BKIKOYEHHBIMU B
paboTy BHELLUHMMW 3amTamu;

c) NpoBepka pyHKLMM pernctpaumm BxogHblx napametpos MP;
T) NpoBepka pyHKUMM caMOaNarHOCTUKK MPU NOOKITHOYEHUN MUTaHWS;

y) MNpoBepka ycTporcTea paboyunm TOKOM:
1) MpoBepka NCNpPaBHOCTM TOKOBbIX LiENen NyTEM N3MePEHN BTOPUYHBLIX BXOAHbIX TO-
KOB B dbasax u no HyneBomy (Y4eTBEPTOMY) KaHany TOKa;
2) MNpoBepka Toka Npsimon, oBpaTHOM 1 HyNeBOW NocrneaoBaTeNIbHOCTH.

10.4 TecToBbIN KOHTPOIb (ONpo6oBaHME) YCTPONCTB PEKOMEHOYETCSA NPOBOAUTL EXEHEe-
AEeNbHO Ha NOACTAHUMSX C OEXYPHBIM NEePCOHANoM, a Ha noacTaHumax 6e3 aexypHoro nepco-
Hana He pexe ogHoro pasa B 12 mec. Bo BpeMs TeCTOBOro KOHTPOMSA NPOBOANTCH NpoBepKa pa-
B60TOCNOCOBHOCTM YCTpOMCTBA NYyTEM €ro onpoboBaHUs AeNCTBUEM 3aLLNTLI HA KOMMYTaLMOH-
Hyto annapatypy. NpasuneHoe aencreme MP B TeueHne 6 mec 0O cpoka onpoboBaHusA npupas-
HMBaeTcs k onpoboBaHMo. Heo6xoanMoCTb U NEpMOANYHOCTL NPOBEAEHMSI TECTOBOIO KOHTPONS
onpenensitoTcs MeCTHbIMW YCNOBUSIMU 1 YTBEPXKOAIOTCA MMaBHbIM MHXEHEPOM NpeanpusTus,
skcnnyaTtupytowero MP.

10.5 lMNeps.bIt NpodunakTuyeckmt koHTpons MP nposBogutca yepes 12 — 15 mec. nocne
BKIMOYEHNSA YCTPONCTBA B paboTy B LiENSX BbISIBIIEHUS U YCTPAHEHNSA NPpUpPabOoTOYHbIX OTKa30B,
BO3HMKAKOLLMX B HaYarbHbIN Nepuoa akcnnyataumn. MNpu nepBom npodmnakTm4eckom KoHTporne
npoBoaaTcs nposepkn B cootBetctBUM ¢ n. 10.3 (6, B, T, 4, X, U, N, M, P, T, Y).

10.6 lNMpodunakTnyeckoe BOCCTaHOBMEHME NPOU3BOAUTCA HE peXxe OAHOro pasa B 3 roga c
Lenblo NPOBEPKM UCNPABHOCTM YCTPOMUCTBA N €ro Lenemn NoakntoYeHns, COOTBETCTBUSA YCTaBOK U
xapaktepuctuk MP 3agaHHbIM 1 npoBepkn MP B uenom. Npu npodunakTnyeckom BoCCTaHOBEe-
HUK NpoBOAATCA NpoBepku B cooTBeTcTBUM ¢ n. 10.3 (6, B, T, 4, X, n, N, M, N, p, ¢, T, y). Acnbita-
Hue nsonsummn nposogutcsa HanpsxxeHnem 1000 B nepemMeHHOro Toka B Te4eHne 5 ¢ unm me-
raOMMeTPOM MOCTOSIHHOIO TOKa C BbIXOAHbLIM HanpshkeHnem 2500 B.

10.7 BHeouepenHas npoBepka NpOBOAUTCSH MPU YAaCTUYHBIX UIBMEHEHUSIX CXEM UM PEKOH-
CTPYKUMM YCTPONCTB penenHon 3awmtbl n astomaTtnkm (P3A), npu Heo6xoaAMMOCTN 3MEHEeHUN
yCTaBOK uUnu xapakrepuctuk MP, a Takke anga ycTpaHeHns HegoCTaTKOB, OOHapYXXeHHbIX Npu
npoBeaeHnn onpoboBaHmS.

10.8 lNocneaBapuinHas NpoBepka BbINOMHAETCA A9 BbIACHEHUSA NPUYNH OTKa30B (PyHKL M-
OHUPOBAHWS UM HEACHLIX AenCTBUIA ycTponcts P3A.
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10.9 BHeouyepeaHas n nocneaBapumnHasi NPoBEPKN NMPOBOAATCA MO nNnporpamMmmMmam, CocTaB-
neHHbIM cnyx6on P3A, yTBEpPXXAEHHBIM rMaBHbIM UHXEHEPOM NPeanpUATUS, AKCNIyaTupytoLero
MP.
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11 PEKOMEHOALUU MO PACHETY YCTABOK U MO OPTAHU3ALIUNA
ABTOMATUKN MP

11.1 PekomeHAaumMm no pac4yety ycTaBOK MakCMMaribHOM TOKOBOM 3a-
WnTbl NMHun (MT3)

11.1.1 Pac4ért ToKoB
PacuyeT ycTaBOK CTyneH4aTbiX TOKOBbIX 3aLMT pEKOMEHAYeTCA HaynuHaTb ¢ Hambonee 4yB-
CTBUTENbHOW CTyneHu, T.e. MTS.
Tok cpabatbiBaHus MT3 BbiOGmpaeTcsa No TPEM YCNOBUAM:
- HecpabaTbiBaHNA 3awmTbl 2P3 nNpu CBEpXTOKax MocrieaBapuUnHbIX Neperpysok, T.e. nocne
OTKITHOMEHUS KOPOTKOro 3aMblkaHus Ha npeablaywem aneMeHTe (pucyHok 11.1);

i

2P3 n2 : 1P3 ni é
¥

e
nocaeayw wuH *1 npeaALAYWHA

PucyHok 11.1 — PacyéTHasa cxema ans Bblbopa ycTaBoK penenHomn 3awmtbl (P3)

- COrnacoBaHusi YyBCTBUTENbHOCTU 3aLLMT NocneayoLero n npeablayLiero anemeHTos (/12 n
J11 Ha pucyHke 11.1);

- obecneyeHna AOCTaTOMHOW YyBCTBUTENBHOCTM Npu K3 B KOHUE 3alumuiaeMoro anemeH-
Ta (OCHOBHasi 30Ha) M B KOHLE KaXaoro M3 npeablayLimx afeMeHToB (30Hbl AanbHero pesepeupo-
BaHUA).

Mo nepBomMy M3 3TMX ycrnoBun Tok cpabaTbiBaHmss MT3 Ha J12 BbibnpaeTca no Bblpaxe-
HUIO:

= K Ko (11.1)

I C.3 pab.makc
kB

roe ku - koadbduumneHT HagexXHoOCTN HecpabaTbiBaHUSA 3almTbl (pekomeHOyemcsi npuHumame Ky
=1,1);

Ks - k03hpuLUMeEHT BO3BpaTa MakcumarnbHbIx pene Toka (ks=0,95);

Kcan - K0adhduUMeHT camo3anycka Harpysku, oTpakarwuin yBennvyeHne padboyero Toka lpaé.maxc
3a cYeT OHOBPEMEHHOrO MyCcKa BCEX TEX JNeKTpoABuratenen, Kotopble 3aTOPMO3UNNCL MpuU
CHXKEHUWN HanpshKeHUs1 BO BPEMSI KOPOTKOro 3amblikaHus. Mpn OTCYyTCTBMM B COCTaBE Harpysku
anekTpoasuratenen HanpsxeHnem 6 kB n 10 kB n npn BpemeHun cpabatbiBaHus MT3 Gonee
0,3 ¢ MOXXHO NpUHUMAaTbL 3HaveHus kean 21,1+1,3.

MakcumarnbHble 3HavyeHus KoadbdumumMeHTa camosanycka npu 3HavymTenbHOW Oone 3neKkTpo-
ABUraTenbHOM Harpyskn onpeaensaTCca pacvyeToM AN KOHKPETHbIX YCNOBUN, HO 06s13aTenbHO
npu Hambonee TAXKENOM YCNOBUW MycKa MNOMTHOCTbIO 3aTOPMOXEHHbIX 3NEeKTpoaBUraTenen.

Mo ycnoBuio cornacoBaHWsi YyBCTBUMTENMbHOCTM 3alUMT Mnocrefyowero (3awmwaemMmoro) u
npeablayLmx 3neMeHTOB TOK cpabaTbiBaHWS nocnegylowen 3awmtbl BbibMpaeTcss no Bbipaxe-
HUIO:

k n N-n
Ic.a’.noc.?. 2 |flc. [Z Ic.3.npez).,ual<c(r‘|) + Z Ipaﬁ..lmm‘(N—n)j (112)
P 1

1

roe kn.c — KoadhduUMEHT HAOEXHOCTU COrfiacoBaHns, 3HA4YEHMUsT KOTOPOro 3aBUCAT OT TuUMa TOKO-
BbIX pene n npuHumaromces 8 ripedesnax om 1,1 npu coanacosaHuu 3awum ¢ MUKPOMPOUeccop-
HbiMu pene, pene murna PT-40, PCT u m.n. do 1,3+1,4 npu coanacosaHuu 3awum c perse nps-
mozo Oeticmausi muna PTB;

MP301 pepakuuna 4.08 100 www.bemn.by
OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

kp — KO3(hpMLMEHT TOKOpacnpeaeneHns, KOTopbl YyYUTbIBAETCS TONbKO NPU HanNn4Ynm HeCKonb-
KX UCTOYHUKOB NMUTaHUS, a NPU OAHOM UCTOYHUKE NUTAHUSA paBeH 1;

n

Z | ompeowacdny - HAWBONbLIAS W3 TEOMETPUYECKMX CYMM TOKOB CpabaTbiBaHWS
MaKCUMANbHBIX TOKOBbIX 3alLMT napannenbHo paboTalLmx NpeabiayLimMx sfemMeHTos n (pu-
CyHoK 11.2); npu pasHuLe Mexay yrnamu dba3oBoro caBura HanpshkeHUs 1 Toka Anst Bcex npepbl-

aywmx anemeHToB n He 6onee 50 rpagycoB A4ONYCTUMO apUMETUYECKOE CITIOXKEHME BMECTO
N-n

reomMeTpudeckoro; >l ... . TeoMeTpuieckas CyMMa MakcUMarnbHbIX 3HaueHui pabounx
1

TOKOB Bcex npeablaywmnx anemeHToB (N), 3a UCKMOYEHNEM TeX, C 3almMTamm KOTOPbIX NPOu3-
BOAUTCS cornacoBaHue (N); Npu NpMMEpHO OOHOPOAHOW Harpyske AOoMyCcTUMO apudMeTuyeckoe
CNOXeHWe BMECTO reOMeTPMYECKOro, YTO CO34aeT HEKOTOPbI pacyeTHbIN 3anac.

PucyHok 11.2 — Cxema aneKkTpn4eckomn ceTu ¢ napannenbHo paboTarLwmmmn npeapiaywmmm
anemeHTamu 3, 4 n 5-7, nosicHsaowas ycnosue (11.2) cornacoBaHns 4yBCTBUTENbHOCTU
MaKCUMaribHbIX TOKOBbIX 3aLUT NOCNeayroLnX 1 npeabiayLmnx dremMeHToB.

Hanpvmep, anga kaxagon 13 npegblaywmx nuHuin 2-7 (pucyHok 11.2) 3HayeHust paboyvero Toka
lpa6.makc=100 A; TOK cpabaTbiBaHusa y 3alUMT NUHWUN 2-7 Takke oauHakos: Ic.3.=300 A.

Torpa Z lspeo.my MaKCUManbHO ansa nuHun 5-7
1

n 3
Z Ic.3.npe().MaKc(n) = Z IC..’?.I’I[)E().MGKC(S) = 3 300 = 900A’
1 1

N-n
COOTBETCTBEHHO z 6 saxe(n_ny PACCUNTBIBAETCA ANS NIMHUNA 2-4
1

N-n 6-3
Z Ipaﬁ.Mazcc(N—n) = Z Ipaﬁ..uazcc(6—3) =3-100= 300A
1 1

Tok cpabaTbiBaHNA MakCMManbHOW TOKOBOW 3alUmMTbl NOcneayoLen MHnmM 1 no ycrnosuio
(11.2) npu kn.c = 1,1 gormxeH 6bITb

lc3 21,1 - (900 + 300) = 1320 A.
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M3 nony4veHHbIx no BblpaxeHuam (11.1) n (11.2) 3Ha4yeHn TOKOB cpabaTbiBaHUS 3aLMThbl
BblibupaeTca HambonbLuee, a 3aTeM onpeaensieTca Tok cpabaTbiBaHWs pene (ycTaBka Mo TOKY):

l., -«
lc‘pZ—“n = (11.3)
T

raoe lc.p— Tok cpabatbiBaHNa 3awmThl, A (NEPBUYHbIE);

Kcx — k0abdMLUMEHT CXeMbl, MOKasbiBalLWMA BO CKOSIbKO pa3 TOK B pene 6onblue, 4eM TOK BO
BTOpPUYHOM OOMOTKE TpaHcdopmaTopa Toka nNpu HOpMaribHOM CUMMETPUYHOM pexmnme paboTbl
3aWmLLIaeMoro anemMeHTa; npu cxemax BKAYEHUS U3MEpPUTENbHbIX pene Ha asHble TOKU
(monHasa 1 HenonHas «3Be3ga») 3HayeHne 3Toro kKosdduumeHTa pasHo 1, a anga cxem, rae
n3mepuTenbHble pene BKMYEeHbl Ha Pa3HOCTb asHbIX TOKOB (HanpuMmep «TPeyrosibHUK») paBHO
1,73; nt — KO3 PUUMEHT TpaHCcopmaLmm TpaHCHOPMaTOPOB ToKa.

YcTaBKkuM 3aMT OT MOBbILLEHNS] TOKa BBOOATCSA B YCTPONCTBO B OTHOCUTESbBHbIX eAuH1Lax no
OTHOLLEHMIO K HOMUHAaNbHOMY NepBUYHOMY TOKY TpaHcopmaTtopa Toka MP301:

lcp
. =I—-. (11.4)
HOM
OueHka a(PEKTUBHOCTM 3alUTbl NPOM3BOAMTCA C MOMOLLBI KO3dhdMUMEHTA YyBCTBU-
TENbHOCTU Kuye:

!
Ky = 2 (11.5)

> Ic.p

rae lpmmw - MUHUManbHOE 3Ha4YEHNE TOKa B pere Npy HanmeHee GnaronpuaTHbIX ycnosusx, A. MNpu
onpeneneHnm 3HadeHnst 3TOro Toka HeobxoamMmo yunTbiBaTb BUA M MecTo K3, cxemy BknoyeHus
N3MepUTENbHbIX OPraHOB 3aLUNTbl, @ TakKe peanbHO BO3MOXHbIE MUHMUMAIbHbIE PEXnMbl pabo-
Thl NUTAOLLLEN S3HEPTOCUCTEMBI, MPU KOTOPbIX TOKM K3 MMEKOT HauMeHbLLEE 3HAYEHMS.

MuHManbHble 3Ha4YeHUs1 KO3 MULMEHTA YYBCTBUTENBHOCTM 3aLUMT OOSMKHbI ObITb HE Me-
Hee 4Yem TpebyeTcsa MYD. Hanpumep, 4ns MmakCcumManbHOM TOKOBOWM 3aLLMTbl OHM AOSKHbI ObiTb HE
meHee 1,5 npu K3 B 0CHOBHOWM 30HE 3awmTbl 1 okosio 1,2 npu K3 B 30Hax ganbHero pesepBupo-
BaHMWs, T.€. Ha NpeablaywmX (HMKECTOSLLNX) ANIEMEHTAX.

11.1.2 Bbibop BpeMeHu cpabaTbiBaHUSI 1 BDEMATOKOBOW XapaKTEPUCTUKN
MT3

Bbligepxxka BpeMeHu 3awumTbl nocnegyowen nuHum J12 (pucyHok 11.1) Bblbupaetcsa
BonbLuen, Yem y 3almT NpeablayLmX ANIeMEHTOB, Hanpumep, uHum J11:

tc.a.nocn=tc.s.npen. +At. (11.6)

BenuunHa At - cTyneHb cenekTMBHOCTU UNn CTyneHb BpemeHn. E€ 3HaveHve onpeaensaeTcs:

At=to.m.*tp.nocn.+tp.npea. +tzan, (21.7)

roe tom. — MOMHoe BpeMsi OTkNtoveHus K3 BblknoyateneM OT nogayv onepaTtyMBHOrO Toka Ha
SNEKTPOMArHUT OTKMYEHNUST OO OKOHYaHMSA ralleHust gyrm ¢ y4étom pasbpoca no BpeMeHu
+10 %;

tp.nocn. U tp.npen. — BPEMEHA pasbpoca 3amT, nocneayLen n npeabliaywen (spems pasbpoca
MP301 tp=50 mc);

tsan — BpemM4a 3anaca.

HepocTtaTkom MakcMmarbHbIX TOKOBbLIX 3alUMT SBISIETCS «HAKOMIIEHNE» BbIAEPXKEK BPEMEHM,
0COBEHHO CYLLECTBEHHOE ANsi FONIOBHbIX 3NIEMEHTOB B MHOIOCTYNEHYaTbIX 3NTIEKTPUYECKUX CEeTSHX.
MprMmeHeHMe Gonee TOYHbIX LMGPOBLIX pene MOo3BONSAET CHU3UTb CTYNMEHW CENEKTUBHOCTMU.
Lna 3awum MP301 moxHo nipuHumame cmyrneHu ceniekmueHocmu At=0,15+0,2 ¢ (npu ycnosuu,
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4YmoO Ha 8CEX CMEXHbIX JTUHUSX UCMOb3yromcs nodobHble pene ¢ He3agUCUMbIMU 8PEMSIMO-
KOB8bIMU Xapakmepucmukamu U 0OHOMUIIHbIe 8bIKITtoYamersiu).

lpu coenacosaHuu MUKPOMNpoOUueCcCcopHOU 3awumsl ¢ 3awumamMu C UCo/b308aHUeEM perie
PB u 3B-110 u 120 (npedenbi usmepeHuti 1,3 u 3,5 ¢), nonynpo8odHUKOBbIX Opa2aHO8 8bIOEPXKKU 8pe-
MeHU rpuHuUMaemcsi 3HavyeHue At = 0,3+0,4 c.

[pu coenacosaHuu 8pemsimokosbix xapakmepucmuk MP301 ¢ xapakmepucmukamu rpedoxpa-
Humerel pekoMeHOyemcs npuHUMams cmyreHb ceniekmusHocmu 0,4 ¢. [ns 3awum ¢ arnekmpome-
XaHU4YeCKUMU perie, UMerWUMU 3a8UCUMYIO Xapakmepucmuky epemeHu cpabameieaHusi, At=0,5 ¢
(PT-80, PT-90) u At=0,7 c (PTB).

B psage cnyyaeB cylleCTBEHHOE CHWXEHUe BpeMeHu oTknoveHna K3 gocturaertca nytem
MCNONb30BaHNS TOKOBbIX 3aLUMUT ¢ 06paTHO3aBUCUMBIMU OT TOKA BPEMSATOKOBbLIMU XapaKTepucTu-
kamn. [pn ogHOM M TOM Xe 3HadeHun Toka K3, npoxoasuiero yepes ABe CMEXHble 3aluThbl C
pasHbIMU TOKaMu cpabaTbiBaHWs, 3TU 3aUTbl UMEKT pasnnyHoe BpeMs cpabaTbiBaHUs No npum-
4YMHE pa3HOM KPaTHOCTM TOKA B UX M3MEPUTESNbHbIX opraHax. Micnonb3oBaHmne obpaTHO3aBu-
CUMbIX BPEMATOKOBbIX XapaKkTepUCTUK pefie Mo3BONSAeT Nydylle corfacoBatb Bpems AenNCTBUS
nocreayoLwen penenHon 3awmTbl ¢ NpeabliayLwmm 3alwnTHbIM YCTPONCTBOM C 3aBMCUMOWN BpeMsi-
TOKOBOW XapaKkTepUCTUKON.

BbIbop BpeMATOKOBOW XapakTepuUCTUKM NpuBedéH B n. 6.1.1

11.1.3 MT3 ¢ nyckom o HanpsiXeHuto

MpuHuun gencteua MT3 ¢ NyckoOM NO HaNPSXKEHUKD OCHOBLIBAETCSH Ha TOM, YTO B pexume
K3 nponcxoauT cHMXeHne HanpskeHus. [1oaTomy, nCnonb3ysi MyCKOBOW OpraH Mo HanpshKeHuo,
MOXHO OTSiM4aTb PeXMMbl Meperpy3kn n camosanycka oT pexunma K3.

Mcnonb3yst pyHKUMIO GNOKMPOBKM CTYMEHW OT cCurHana Ha guckpetHom Bxoge B MP301
MOXHO peanusoBaTb MT3 ¢ nyckoM No HanpsbkeHuto. TokoBasi yCcTaBKka Takow 3almTbl BbiOMpa-
€TCHA NCXoas U3 YCroBMS OTCTPOMKM OT TOKa MaKCMMarbHOro TOKa HOpPMarnbHOro pexuva 6e3
y4y€Ta neperpyskn n camosanycka gBuratenen:

. I
| _ kH Kex Y pab.vaxe - (118)

yem

kB Ny IHOM

Ha anckpeTHbIi BXo4 NogaéTcst CUrHam nycka oT pefie MMHUMarbHOro HanpsbkeHust. 3alum-
Ta He OOSMKHa AEeNCTBOBaTb NP MUHMMAasribHOM YPOBHE paboyero HanpskeHus u NogencTBoBaB
npu BHewHeM K3 pene gomKkHO pa3oMKHYTb CBOM KOHTaKTbl MOCMNE OTKITHYEHUS NoBPeXaEHHOro
yyacTka:

U
yem = k .pllf M.u:] 4 (119)

H B H
rae Upa6.mn - MUHUManNbHoe paboyee HanpshkeHue;

Kn - KO9thhnuneHT HagexxHoCTun, npuHumaemoin kn=1,1+1,2;
ks - kOadppunumneHT Bo3BpaTa pene.

[Myck mokoeol 3awumsbl OCyuw,ecmarisemcss om UH8ePCHO20 3a0aHHOMY 8 KOHghuaypauuu
cmyneHu cueHana. Hanpumep, ecnu 0ns nycka ucrionb3yemcsi OuckpemHbilti 8xo0 D4, mo e
KOHguaypauyuu 0omkHO bbimb 3adaHo D4 UHe. (amo 3Hayum, 4mo rpu omcymcmeuu cuaHarna
Ha exo0e D4 cmyneHb 6ydem 6rokupo8aHa, npu Hanu4yuu cueHasa — paboma 3awumsl paspe-
weHa).

U

11.1.4 YckopeHne MakcMmanbHOM 3aLlnTbl NPpU BKINKOYEHUN BblKNOYaTens
B MP301 npegycmaTpuBaeTcs yCKOpeHWe MakCUManbHOW 3awuThl NO BHELUHEMY cuUrHany
W NO BKITHOYEHMIO BbIKNOYaTENS.
CornacHo Y3 3awmty uenecoobpasHo yCKOPSATb, €CMNK BblAep)KKa BPEMEHN MaKcuMarb-
HOM 3awmTbl npesbiwaeT 1 c. Kakux-nmbo JoNonHUTENbHbBIX pacyeToB ANns 060CHOBaHMSA BO3-
MOXXHOCTK BBOAA YCKOpeHus He TpebyeTcsa. Boidepxka 0,5 ¢ obecrniedueaem omcmpolKy yCKO-
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psiemol cmyrneHu om ecex rnepexodHbix rpoueccos. [JocmamoyHbiM 8peMEHEM UCMOIb308aHUS
OaHHOU hyHKUUU Onsi orpedesieHUs 8KITYEHUS Ha KOPpOMKoOe 3aMblKaHUe MOXHO cHumams 1 c.

11.2 PekomeHAauUuMm no pacyeTy YCTaBOK TOKOBbIX OTCeYeK

11.2.1 Pac4yeT ToKa cpabaTbiBaHNA CENEKTUBHOM TOKOBOM OTCEYKMN Be3 Bbl-
OEPXKN BpeMeH
CenekTMBHOCTb TOKOBOM OTCEYKM MIHOBEHHOro fencTBua obecnevnBaetcd BbibopoMm eé
Toka cpabaTbiBaHMA lc.o 6ONbWIMM, YeM MakcuManbHoe 3HayveHne Toka K3 lkuake MpY NoBpexae-
HUM B KOHLE 3awmiiaemon nuHum anektponepegadn (todkm K3 n K5 Ha pucyHke 11.3) mnm Ha
cTopoHe HH 3awuuiaemoro noHmxatowero TpaHcdopmaropa:
loo 2Ky 12 (11.10)
KoappuyueHm HadéxxHocmu Ky 019 moKosbix omceydek 6e3 8bI0epXXKU 8peMEHU, ycmaHo8-
JIEHHbIX Ha JIUHUSIX 3fiekmporepedayu U MOHUXarWux mpaHcgopmamopax, npu Ucroib308aHuU
MP301, moxem npuHumamscs 6 npedesax om 1,1 do 1,15.

A m B 2 B

o

orceuimt J2

50%

1
>
BSoHa !
orceurn JI1

70%

Zn1=100% Zn2=100%

5

PucyHok 11.3 — NMpumep rpaduyeckoro onpeneneHns 30H
OENCTBUS OTCEeYEK Ha NNUHUAX AreKTponepesayn.

Mpun onpegeneHnn mMakcMmarnbHOro 3HayeHus Toka K3 npu noBpexaeHun B KOHUE NMHUK
anekTponepenayn HanpsbkeHnem 35 kB n Huxe paccmatpuBaeTcs TpéxdasHoe K3 npu pabote
NMATAOLLEN SHEPrOCUCTEMbBI B MakCMMalibHOM PEXUME, NP KOTOPOM SMNEKTPUYECKOE COMPOTUB-
NneHne 3HeprocucTemMbl ABNAETCS MUHUManbHbIM. OnpegeneHne MakCcMManbHOro Toka TpEéx-
dasHoro K3 3a TpaHcopmaTopOM C perynmpoBaHUEM HarnpsikeHusi Heobxo4Mmo Npoun3BoOAnNTb
NPy TakoM MOSOXEHUN PErynsaTopa HanpshKeHus, KOTopoe COOTBETCTBYET HaUMeEHbLUEMY COMpPO-
TUBMEHUIO TpaHcdopmMaTopa.
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PucyHok 11.4 — XapakTepHble Touku K3 ,D,J'IFI-paC‘-IeTOB TOKOBBIX OTCEYEK Ha MOHWXKaoLLINX
TpaHcopmaTopax u 6rnokax nNMHUs-TpaHcdopMaTop

Kpome OTCTPOWMKM TOKOBOW OTCEYKM OT MaKCMManbHOro 3HadeHusa Toka K3 no ycnosuto
(11.10), Heobxoanmo obecrneunTb €€ HecpabaTbiBaHMe Npu Bpockax Toka HamMarHMYMBaHUS
(BTH) cunoBbix TpaHcdopmaTopoB. AT BPOCKM TOKA BO3HMKAKOT B MOMEHT BKIHOYEHUS MO,
HanpsKeHWe HeHarpy>XeHHOro TpaHcgopmartopa 1 MOryT B NepBble HECKONBbKO NepuoaoB npesbl-
LaTb HOMUHaMNbHbLIN TOK TpaHcdopmaTtopa B 5-7 pa3. OgHako BbiOOp Toka cpabaTbiBaHMs OTCeu-
K1 TpaHcdopmaTtopa no ycnosuo (11.10), kak npasuno, obecneynmBaeT U OTCTPOMKY OT BpocKoB
TOKa HaMarHU4MBaHus.

Mpn pacyeTe TOKOBOW OTCEYKMU NUHUK 3nNekTponepeaayun, no KOTOPOW NMTaeTCcs HECKOsb-
KO TpaHcdopMaTopoB, Heobxoaumo B cooTBeTcTBUM C ycrnosueMm (11.10) obecneunTtb Hecpaba-
TbiBaHWe otcedkn npu K3 3a kaxgbiM 13 TpaHcOpMaTOpPOB Ha OTBETBMEHMUSIX OT NMHMK (ecnu
OHW UMEIOTCSH) U OONOMHUTENBHO NPOBEPUTL HAOEXHOCTb HecpabaTbiBaHMA OTCEYKU MpU CyM-
MapHOM 3Ha4YeHnn BPOCKOB TOKa HaMarHM4MBaHWS BCeX TpaHCOPMaToOpPOB, NOAKMIOYEHHbIX Kak K
3aWnLLIaeMon NNHUK, TaK 1 K NpeabiayLwuM JIMHUSAM, eCriv OHU O4HOBPEMEHHO BKIOYAKTCH Nojg,
HanpsbkeHne. YCroBmue OTCTPOMKM OTCEYKM OT BPOCKOB TOKa HamMmarHM4nMBaHus TpaHcopMaTopoB
nveet Bua;

IC‘O 2 kH Z Ino,w‘mp’ (1111)
roe Z |”wmp CyMMa HOMUHallbHbIX TOKOB BCEX TpchcbopmaTopOB, KOTOpPbl€ MOTryT O4HOBPEMEHHO

BKIHOMATBLCA NOA HanpshkeHne No 3alumLaeMon fMHUK;
KH - KO3(PPMUMEHT HAOEXHOCTN, 3HAYEHME KOTOPOro 3aBUCUT OT BpeMeHU cpabaTbiBaHNSA TOKOBOW
otceykm (kn=5).

B MP301 HecpabambigeaHue maHO8eHHOU cmyrneHu rnpu bTH mpaHcghopmamopos Moxem
obecrieqyusamscsi:

- ubo esedeHuem Hebosbwolu 3adepxku (0,1 ¢), moada kn 6 ebipaxeHuu (11.11) moxem
rpUHUMambCcsi pagHbiM 3+4,

- ubo nymém ucrnonb308aHusi crieyuasnbHO20 repeKkodyamerisi, ¢ MoMoWbo KOmMopo2o
MOXHO obecrieyums rpu 8KAYEHUU JTUHUU asmomMamuyeckoe yO08oeHUe ycmasKu Omceyku o
MOKY; rnpu amom 8 ebipaxeHuu (11.11) cnedyem yyumsbi8amb /UWbL [MOSI08UHY CYMMbl HOMU-
HallbHbIX MOKO8 8cex mpaHcghopmMamopos.

Mpn HeOBXoANMOCTN MOXHO MUCNonb3oBaTb 06a meponpuaTud, T.e. Hebonblioe 3ameane-
HMe 1 aBTOMaTn4eCcKoe YABOEHME YCTaBKM Mo TOKY.

Ha nuHmax 10 n 6 kB ¢ TpaHcdopmaTopammn Ha OTBETBIEHNNAX, KOTOPbIE 3aLUMLLAKTCA NiaB-
KuMun npepoxpaHutensamu (Hanpumep, tvna [KT-10), B ycrnoBun (11.10) 3HayeHUe lkmakc
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OOIMKHO COOTBETCTBOBATb TOKY TpéxdpasHoro K3 3a Hambonee MOLHbIM M3 TpaHC(OpMaToOpOB.
[anee cnenyet onpefenutb BpeMs MnaBreHus BCTABOK NMpefoxpaHuTernen 3aToro TpaHcgopma-
Topa npu pacyeTHoMm Toke K3, paBHOM TOKy cpabaTbiBaHUS OTCEYKMN, BbIOpaHHOMY U3 YCIIOBUMA
(11.10) »n (11.11). Ons y4éTa Qonyckaemoro ctaHgapToM pa3bpoca BPEMSATOKOBbIX XapakTepu-
CTUK nnaekmx npegoxpanutenen MNKT cnegyeT 3HavyeHne 3Toro Toka ymeHblwntb Ha 20%: lpac ~
lco/1,2. Ecnn Bpemsa nnaenenuns tin<0,1 ¢, TO OTCeYKa C TakMuM TOKOM cpabaTbiBaHUS MOXET ObiTb
MCNoMb30BaHa, HO MPW YCMOBMK, YTO 3almiaemMasl fiMHUS UMEEeT YCTPOMCTBO aBTOMAaTMYECKOro
NOBTOPHOro BkntoveHus (AlB). Ecnu tnn20,1 ¢, To cnegyet nubo yBennuntb TOK cpabaTbiBaHuUs
OTCEYKM [0 TaKoro 3Ha4yeHusi, nNpu KoTopoM obecnevmBaeTcs pacnnaBfeHne BCTaBOK
npenoxpaHUTenen Ao MOMEHTA OTKIYEHMS 3alumLLaeMon nnHuK, T.e. He Bonee 0,1 c, nubo
YyBENUYNTb BPEMS cpabaTbiBaHNsi OTCEYKM.

YcTaBKku 3almT OT NOBbLILEHMS TOKa BBOOATCS B YCTPOMCTBO B BUAE 3HAYEHU, pacCUMTaH-
HbIX no popmynam (11.3) n (11.4).

UyBCTBUTENBHOCTb TOKOBbIX OTCEYEK OUEHUBAETCH KOIPPUUMEHTOM YyBCTBUTESb-
HOCTU, TpebyeMble 3Ha4YeHUa KOTOPbIX YKadaHbl B [1Y3J, a Takke NpOTSHKEHHOCTbIO 3alimiiae-
MOWM 4acTu NnuHUM anekTponepenadn. KoapduumneHT 4yBCTBUTENBHOCTU onpeaenseTcs no Bbl-
paxeHuio (11.5).

[1ns TOKOBbIX OTCEYEK, YCTaHABNMBAEMbIX HA MOHMXAKOLWMX TpaHCOopMaTopax M BbIMOMHS-
towmx PyHKLUMN OCHOBHOW BbICTPOAENCTBYOWEN TOKOBOM 3awnTbl (NpU OoTCYTCTBUU aAndde-
peHumanbHON 3alnThbl), YYyBCTBUTENbHOCTb OnpeaenseTcd no Toky Hambonee HebnaronpuaT-
HOro BMAa noBpexaeHus - kak npasuno, AsyxdasHoro K3 Ha BbiBogax BH TpaHcdopmaTtopa
(Touka K2 Ha pucyHok 11.4) B MMHMMArbHOM, HO peanbHO BO3MOXHOM pexumme paboTbl 3Hepro-
cucTeMbl. 3HaYeHne KoaduumMeHTa YyBCTBUTENbHOCTU AOIHKHO BbITh OKkoso 2,0. Takue xe Tpe-
GoBaHMA CyLLECTBYIOT AS1s1 TOKOBbIX OTCEYEK Ha Briokax NMHMS-TpaHcgopmaTop.

[ns TokoBbIX OTCeYek 6e3 BblOEPKKN BPEMEHU, YCTaHaBMBAEMbIX Ha NIMHUAX 3NeKTpone-
pedayn 1M BbINOMHAKWMX (PYHKUMM OONOMHUTENbHbIX 3awuT (pucyHok 11.3), koadhpuumeHT
YYBCTBUTENbLHOCTU JOMMKEH ObITb 0kono 1,2 npn K3 B MecTe yCTaHOBKM OTCEYKM B Haubonee
GnaronpmMsiTHOM MO YCrOBUIO YYBCTBUTENBHOCTU PEXMME.

Ona oueHkn ahPEKTUBHOCTU TOKOBOM OTCEYKWU, YCTAHOBMEHHOW Ha NIMHUM 3nekTpone-
pegadun, nonesHo onpeaennTb 30HY AEWCTBUS OTCEYKM B NPOLEHTaX OT BCEW ONMHbI JIMHUW.
[MpOTSHKEHHOCTb 30HbI AENCTBUS OTCEYKM 3aBUCUT OT XapakTepa U3MEHEHUs] pacyeTHbIX 3Ha4e-
HUM TOoKa Npu nepemelieHmn Toukn K3 Boonb 3awmiiaemon nnHun. Mo HECKONMbKMM 3HAYEHUAM
Toka K3 cTpoutcs kpuas cnaga toka (pycyHok 11.3). MoryT 6bITb NOCTpPOEHbI ABE KpUBbIE: ANS
TpéxdasHbix K3 B MakcMmanbHOM pexunme paboTbl 3HeprocuctemMbl U ansa aByxdasHbix K3 B
MUHUMarnbHOM pexume. CrnegyeT yunTbiBaTh, YTO NOrPELLHOCTL TpaHchopmaTopa Toka He JOIKHa
npesbiwatb 10%, ¢ yBeNMYEeHMEM MNOrpeLHOCTU TpaHCcopmaTopoB TOKAa 30HA OENCTBUS OT-
CEeYKN YMEHbLLAETCA.

11.2.2 OTceuka C BblAEPXXKOW BPEMEHM Ha NTMHUAX aneKkTpornepenaym
HebGonbluasa Bbiaepka BpeMeHU MO3BONSET 3afepxaTb cpabaTblBaHWe OTCEYKM Mocrneayto-
wen nuHum (J11 Ha pucyHok 11.3) npu K3 Ha npegpigywien nuHum J12 ons toro, 4tobbl ycnena
cpaboTaTb MrHOBEHHAs OTCeYKa NOBPEXAEHHON NMUHMKM J12. [Ina OoTCeYkn ¢ HeOOnbLUIOK BblAEPK-
KON BpEeMEHM MOXHO BblbpaTb 3HAYNTENbHO MEHblLUEe 3HayeHne Toka cpabaTbiBaHWsi NO
CpaBHEHMIO C TOKOM cpabaTbiBaHWsi MTHOBEHHOW OTCEYKMN MO HECKOSTbKUM NMPUYMHAM.
Bblaepkka BpEMEHN OTCEYKN pacCyMTbIBAETCS:
tesiron) = Leso) T AL, (11.12)

rae teqo - BPEMsA cpabatbiBaHus 0Tceukn 6e3 BblAepKKN BPEMEHH;

At - CTyNneHb CENeKTUBHOCTH.

Tok cpabaTbiBaHus Mo BbipaxkeHuto (11.10) BbiOMpaeTcs U3 ycrnoBusi OTCTPOMKM OT TOKOB Npw
K3 B 6onee yganéHHbix Toukax, Hanpumep npu K3 B KOHLE 30HbI 4ENCTBUS MIHOBEHHOW OTCEYKM
npegbigywen nuHum J12 (pmucyHok 11.3), npu K3 3a TpaHcopmaTopoM NpUEMHOM NOACTaHLMMK
N1 TpaHcopMaTopoM Ha OTBETBIIEHUN 3aLLMLLAEMON NTIMHUN, UMES B BUAY, YTO TpaHcgopmarto-
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pbl 060pynoBaHbl BbICTpoAenCcTBYOWMMN 3amTamn. MoxHo BblGupaTb TOK cpabaTbiBaHust OT-
CEYKM C BbIOEPXKON BPEMEHM Ha nocneayroLen nmHMmn no BeipaxeHuto (11.2), 1.e. No ycroBuio
cornacoBaHus YyBCTBUTENbHOCTU C MTHOBEHHOW OTCEYKOW Ha npeapiaywien nuHun. MNMpumep
KapTbl CeneKkTMBHOCTM NpUBEAEH Ha pucyHok 11.5.
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PI/IcyHOK 11.5 — PacyeTHas cxema u KapTa CEeJIEKTUBHOCTU CTYNEeH4YaTbIX
TOKOBbIX 3alUT JIMHNN

Kak BuaHo 13 pucyHka 11.5, MMEHHO CpeaHsisi CTyneHb TPEXCTYNEeHYaTon TOKOBON 3alumThl (1»)
MOXET 3HaYUTENbHO YCKOPUTb OTKItoYeHne K3 Ha nuHuu.

B AononHeHWe K 3TOMy HYXXHO OTMETUTb, YTO AN9 OTCeYyek C 3ameaneHnem He TpebyeT-
ca BblnonHeHuns ycnosusa (11.11) oTCTPONKM OTCEYKNM OT BPOCKOB TOKa HaMarHU4vMBaHus
TpaHcopMaTopOoB, MOCKOSLKY 3TN TOKM BbICTPO 3aTyxalT. Ha nuHuax ¢ TpaHcdopmaTopamu Ha
OTBETBMNEHMUSX MPU BbIMOSIHEHMN 3aLUNTBI TPAHCOOPMAaTOPOB C MOMOLLLIO MMAABKUX NpeaoXpaHu-
Tenen (Hanpumep, Tuna MNMKT-10 unu NCH-35) 1 npu K3 B TpaHcdopmaTope CeNnekTUBHOCTb MEXay
nnaBkMMK NpeoXpaHUTENSIMU U TOKOBOW OTCEYKOW NUTAOLLEN NUHUN MOXHO obecneynTb Gnaro-
Aapsi 3ameieHno eNCTBUS OTCEYKMN.

11.3 NMpumepbl pacyeTta padboumx ycTaBoOK CTyneHYaTbiX TOKOBbIX 3aluT
NUHUK oT MexaydasHbix K3

Cnyyau 1. Ha npegpigyien (Hwkectoawen) nuHnm J11 yctaHoBneHa 3awmta ¢ MHOYKUMOHHBIM
pene PT-80 ¢ obGpaTHO3aBUCUMON BPEMSATOKOBOW XapaKTepUCTUKOW (pUCyHOK 11.6) C M3BECTHbIMU
yCTaBkamMu, a Ha nocrneayowen (BblLeCTosLWEN) NIMHMM 2 Hago BbibpaTb obpaTHO3aBUCMMYKO Xa-
pakTtepuctnky MT3 MP301. lNMpegnonoxmm, 4To TOK cpabaTbiBaHUSA 3almTbl 2 yKe BbliOpaH Mo
ycnosuam (11.1), (11.2) n (11.5) u paBeH, Hanpumep, 120 A (nepBUYHbIX).
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PucyHok 11.6 — lNMpumep cornacoBaHus xapakrepuctuk MP301 n anckoBoro MHAYKUMOHHOMO
pene PT-80.

3a pacyeTHbI TOK Yepes3 3awnTy 2 NPUHUMaETCH CyMMa TOKOB: MakCMMarbHOe 3Haye-
Hue Toka npu K3 B Havane npegbigywen nuHnm 1 (200 A) Nntoc TOK Harpy3kn HenoBpPeXAeHHbIX
npeablgywmnx nuHui (20 A). Takum obpasom
I .. =200+20=220 A.

pacu
Bpems cpabaTbiBaHus 3awmTtel 1 npu K3 B Havane sawmwaemon nnHnn (lkvake=200A) onpe-
aensietca no TMnoBon xapaktepuctuke pene PT-80 paBHbIM tc.s1=0,8 ¢ (puc. 11.6). MNpuHumas
At=0,5 c, nony4aem, 4to ana MP301 tcs2=0,8 + 0,5= 1,3 ¢ npw lpacy = 220A.
BbiGnpaeTca koahpuumeHT Kk ana xapakTepucTukun 3awwmnTbl 2 n3 BoipaxeHns (6.1):

I acd
t,o( I” -06) 13.10° -(@—o,a)
k = 652 = 120 =160. (11.13)
10 10

Mo 3aBncmumocTu (11.13) cTponm BPEMATOKOBYIO Xapaktepuctuky MP301.
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Cny4am 2 otnmyaeTcsa OT npeablaywero cnydasa 1 tem, yto B pene PT-80 sawmntel 1 BBEae-
Ha B AencTBue "oTceydka" - aeKTPOMarHUTHbIN 3NeMeHT MrHOBEHHOro gencraus (I>>) ¢ Tokom
cpabaTbiBaHus, B 2 pasa 6onblumM, Yem ToK cpabaTbiBaHUA MHOYKUMOHHOIO anemeHTa (lc.o=160
A)
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PucyHok 11.7 — Npumep cornacoBaHus xapaktepmuctuk MP301 u pene PT-80 ¢ ncnons3oBaHnem
"oTceukn"”.

XapaktepucTtuka 3awmTbl 1 nokaszaHa Ha pucyHke 11.7.
Onpegensiem Bpemsi cpabatbiBaHms MT3 3awwmTbl 2 N0 YCroBUIO:
tca2 = tca1+At=0,9+0,5=1,4 c,

roe tcs1 - Bpema cpabartbiBaHna 3awntbl 1 npy Toke K3, paBHOM TOKy cpabaTbiBaHUSA OTCEYKM
B pene PT-80, T.e. 160 A (pucyHok 11.7).
KoadpcpouumeHT Kk onpeaenseTcs no BolpaxeHuto (11.13):

MP301 pepakuuna 4.08 109 www.bemn.by
OAO «benanekTpomoHTaxkHanagkay, MuHck upr@bemn.by


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

I acy
t., (-2“-06) 14.10° -(M—Oﬁ)
_ 120

k= oz = =126.
10 10

[nsa cpaBHEHWSA NokasaHa XapakTepucCTuKa 3alumTbl 2 U3 npeablgywero crnyyasa 1, kotopas
NOET HECKOMbKO Bbllle (LUTPUXNYHKTMPHas kpueas 2'). CHuKeHne BpemMeHn cpabaTtbiBaHus nocreay-
toLLen 3aLUmTbl 2 JOCTUMHYTO B JAHHOM criydae briarogaps Hanmumio oTCeYku ¢ teo = 0 € y npeapiay-
wen 3awmTbl 1. Ho ewé 6onee 3Ha4MTENBHOE CHMXXEHNE BPEMEHU cpabaTbiBaHWA 3amThl 2 AOCTU-
raeTcsl TeM, YTO MOCTPOEHNEM ABYX UMK TPEXCTYNEHYaToON TOKOBOW 3aLLUUThI.

Bbibupaem Tok cpabaTbiBaHMsa ana otceykn 1>> 3awmtel 2 no ycnosuio (11.2) cornacosa-
HUSA C OTCeYKOoN 3awmTbl 1:

H.C. : (Ic.o. + In) =:LS (160+ 20) = 234 A

Mpn BbIOPAHHOM TOKe cpabaTbiBaHMSA OTCeYka 2 OKa3biBAETCHA HEAOCTaTOYMHO HaAEXHO OT-
cTpoeHHon oT K3 B Hayane npegpiayLien nuHmim J11:

K, :I"—‘”:&:l,l?.
. 200

O6blMHO cuuTaeTcs goctatodHbiM  ku>1,2.  [Moatomy crnegyeT BBeCcTM Hebonbluoe 3a-

MeaJSieHe OEeNCTBUA 3TON OTCeYKK, BblOpaB no BbipaxkeHuto (11.8):
tc.o2 = tco + At =0+(0,2+ 0,3) = (0,2 +0,3) c.

B MP301 nmeeTtcs ewwé ogHa oTceyka I>>>, anga KOTopown criegyeT BblbpaTh TOK cpabaTbiBa-

HWSA MO YCNOBMIO OTCTPOMKN OT MakcumMarnbHoro Toka K3 Ha J11.
lc.0.32 K “lkmae = 1,3 - 200 = 260 A.

XapakTepucTukn 3almT nokasaHbol Ha pucyHke 11.7.

Cny4am 3: Ha nuTatoLLem aremeHTe 2 (pycyHok 11.8) yctaHoBneHa MakcumMarbHas ToKkoBasi 3a-
LUMTa C HE3aBMCMMOWN XapaKTEPUCTUKON C 3aaaHHbIMK ycTaBkamu: 600 A (nepBu4HbIX), 1 C.

Heobxogumo BblbpaTb obpaTHO3aBucuMyo xapaktepuctnky MT3 MP301 Ha npegbigywien
(HmxecTosawwen) nuHmm J11, koTopasa obecneuvnBana 66l HEOOXOAMMYIO CENEKTUBHOCTL C 3aLLUTOMN
nuTaroLLero (BblLWECTOSILLEr0) afiemMeHTa 2.

CTyneHb cenekTuBHOCTM At mMexay xapakrepucTukamun sawmt 2 u 1 gormkHa obecneyn-
BaTbCA Npu Toke K3 paBHOM TOKy cpabaTbiBaHUS BbILLECTOALLEN 3aLUNTbl 2 MUHYC TOK Harpysku
HenoBpeXxaeHHbIX arneMeHToB (puc. 11.8): Ik = 600 - 200 = 400 A.

Bpemsa cpabaTtbiBaHus 3awmuTbl 1 npu aTom Toke K3 BbIOMpaeTca No ycrnoBuk CenekTmB-
HOCTW:

IC.02 =K

t.,=t ,—At=1-03=07c

c.3.1
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PucyHok 11.8 — lNpumep cornacoBaHns obpaTtHo3aBucumon xapaktepuctukn MP301 1 He3asu-
cvMon xapaktepuctukm MT3 nocneayowero anemMeHTa

Mpeanonoxum, 4to TOK cpabaTbiBaHusa 3awmTbl 1 He bonee 125 A. [1na Hee onpeaens-
eTcs no BblpaxeHuto (11.13) koadpuumeHT k:

k = .o
10 10
Kpueas 1 noctpoeHa Ha pucyHke 11.8.
Y4yeT BNUAHMA Harpyskn oYeHb BaXkeH Ansi obecneyeHns cenekTmsHon paboTbl 3awmT ¢ 06-
paTHO3aBMCMMbIMN BPEMSITOKOBbLIMW XapaKTepUCTMKaMK, Tak Kak Bpems cpabaTbiBaHWUst 3TUX 3a-

LLNT 3aBUCUT OT 3HAYEHUNA NMPOXOoaALLEero Toka. Ecnn 6bl Mbl He y4ynn BIIMAHNUE TOKa Harpy3km He-

I acd
t.,. (-*—-06) O,7-1O3~(4—OO—0,6)
= 125 =182.
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nospexgeHHblx NnHuni (200 A B 3TOM npumepe), To MOrnmn 6bl OLMBOYHO BbIBpPaTbL KOHTPOSb-
HYl0 TOYKy ¢ napameTtpamu 0,7 ¢ u 600 A n nocTpouTb Xapaktepuctuky 1' (LUTpuxoBast NMMHUA Ha
pucyHke 11.8). OgHako npu Toke K3, pasHom 600 A, koraa npuxogut B AeNCTBME 3awmTa 2 n
cpabaTtbiBaeT yepes 1 ¢, yepes 3awnty 1 npoxogut He 600 A, a (600 - 200) A, T.e. 400 A. MNMpun
39TOM TOKe Bpemsi cpabaTtbiBaHMs 3awmuTbl 1 ¢ OLIMOOYHO BbIBpaHHOM XxapakTtepuctukon 1' dyaet
6onee 1,1 ¢, n 3ammTa NONPOCTY He ycneeTt cpaboTtaTb paHblue, YeM 3awmTa 2 (BblLLECTOSA-

was).

11.4 PekomeHAaUumn No pacy€éTy yCTaBOK 3alUThbl OT 3aMbIKaHUM Ha
3eMno

B anektpunyeckux cetax 6-35 kB, paboTawwmx, Kak npaBuno, ¢ U30NIMPOBAHHON UK
KOMMEHCMPOBAHHOW HEWTparnbto, 3HA4YEHUS TOKOB OAHOMA3HOro 3amblkaHus Ha 3emnto (O33)
HeBenvkKn, oHn He npesblwatoT 20+30 A. OgHako O33 npencrtaBnatoT 60MbLY ONAcHOCTbL AN
obopyanoBaHNA aNEKTPUYECKMX CeTeN N Ond Haxogdawmxcs B6nmam mecta O33 nwogen n xu-
BOTHbIX. B cBA3M ¢ aTum [NpaBuna TeXHUYECKOW IKCNnyaTaumm NeKTPUYECKMX CTaHLMM U ce-
Ten TpebyloT B OAHUX crnydaax ObICTpo aBToMaTuyeckn oTknodate O33, a B Apyrux - Hemea-
NIEHHO NpUcTynaTtbh K onpeaeneHuto npucoeanHeHnsa ¢ O33 n 3aTem OTKMIYaThb €ro.

11.4.1 TpeboBaHus K 3aLmMTamMm OT 3aMblKaHMUN Ha 3eMI0 B ceTsax 6-35 kB

B ntobbix pexnmax paboTbl HenTpanu gonyckaeTtca gencreme 3awmt ot O33 TonbKo Ha cur-
Han, 3a WUCKIYEHWEM TEeX 3NEeKTPOYCTaHOBOK, KOTOpble NuTaloT Topdopas3paboTku, Kapbepbl,
LIAaxTbl, CTPOUTENbHbIE MeXaHu3Mbl U T.N. Ha Taknx o6bektax O33 conpoBoOXaatoTCA BbICOKMMMN
HaNpPsXXeHUAMUM NPUKOCHOBEHUS U LUArOBbIMW HaMpPsPKEHUSIMU, KOTOPbIE MOTyT ObITb NPUYMHOMN
HecYacTHbIX cry4vaeB. [1o3ToMy JomKHaA BbINONHATLCS cenektuBHas 3awwmrta ot O33 ¢ gencrenem
Ha OTKMOYEHNE NOBPEXOEHHOro NpUcoeanHEHns 6e3 BbliOEPKKM BPEMEHU U €Lle OOMNOSTHUTENb-
Hasi pe3epBHas 3almTa, OTKMHYaKLWaa BCE MCTOMHUKM NUTaHMSA (BBOAbI) NMOACTAHUUW C He-
6onbLuon 3agepxkon okono 0,5 c.

Mpn gencteum 3awmTbl HA cUrHan nepcoHan obs3aH HemMeaneHHo NPUCTYNUTL K onpeaene-
HuMo npucoenmHeHnsa ¢ O33. MNpu HanNMUUMN CENEKTUBHON 3aLUMTLI HA JIMHUSAX 3TO BbINOJTHAETCS MO
NMOKa3aHMAM CUTHamNbHbIX 3NIEMEHTOB, @ NP OTCYTCTBUM CENEKTUBHOM 3alUUTbl - NyTEM Moo4e-
pefHoOro KPaTKOBPEMEHHOIO OTKITHOUYEHUS U BKITHOUYEHUS NIMHUIA N OUKCaLMM NPy 3TOM HanpsXXeHns
HyfieBOW nocreoBaTenibHOCTU.

Taknm obpasom, 3awmuTbl oT O33 OOMmKHbI YOOBNETBOPSATL OCHOBHbLIM TpeboBaHMsAM, KOTO-
pble NPeAbABNSATCS KO BCEM YCTPOWCTBaM pPefieMHon 3alunThbl:

- CENEKTMBHOCTb,

- BbicTpogencTane (0cobeHHO Npu HeobxoammocTn oTkntoyeHns O33),

- YyBCTBUTENbHOCTb,

- HaOEXHOCTb.

Hapsigy ¢ aTum npeabaBnstoTcs TpeboBaHMs, XapakTepHble Ansi COBPEMEHHbIX MUKPOMNPO-
LleCCOpPHbIX 3almT (CaMoAamarHocTuka, 3anoMuvHaHue CoObITUA, ANCTAHUMOHHOE MOSlydeHne WH-
dopmaumm 1 ap.).

B MP301 peanusoBaHbl ABE CTYNEHWN 3alUMTbl OT 3aMbIKaHUA Ha 3eMIT0, KOTOpblEe MOTYT cpa-
GaTbiBaTb MO M3MEPEHHOMY WM PaAcCYMTaHHOMY TOKY HyNeBOW MocrneaoBaTerlbHOCTU OCHOBHOM
4acToTbl, MMBO NO M3MEPEHHON 9- rapMOHUKE TOKa HyNneBOW nocneaoBaTenbHOCTU. Bece cTyneHu
NMEKT HE3ABUCHMMYIO BPEMATOKOBYIO XapaKTEPUCTUKY U BO3MOXHOCTb GIIOKMPOBKM OT BHELLHEro
ONCKPETHOrO curHana.

TokoBasa 3awuTa, pearvpyrowias Ha OEeNCTBYHOLLee 3HAYeHMe MOSIHOrO0 TOKa HyneBou Mno-
cnepoBaTeNbHOCTM NpOMbIWNeHHoW YacToThl (3lo) NpumeHsieTca B ceTsx 6-35 kB, paboTatowmx B
pexunme "3onmpoBaHHas HenTpane" n B pexunme "Hentpanb, 3asemMneHHas yepes pesnctop”.

BbiGop ycTaBku 3aLLmMTbl OT 3aMblKaHWA HA 3EMIT0 NPON3BOANUTCSA MO CREAYHOLLIMM COOBPaXKEHNSIM:
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- M0 yCnoBuio HecpabaTbiBaHWs nNpu BHewwHem O33:
I, >kl

€MKOCTHOW TOK 3aMblKaHUS Ha 3eMITt0 KOHKPETHOro cbw:l,epa;

(11.14)

C.cpuo.maxc?

roe I C.¢uo.maxc

KH KOS DUUNEHT HAOEXKHOCTU, MPUHMMAETCA paBHbiM 1,5 AN 3alWiMTbl MMEIOLEN BbIAEPXKKY
BpemeHu nopsaaka 0,3 cek n bonee. Ecnu TpebyeTtca HyneBasi Bblaep)Kka BpeMeHu, To ku gon-
XeH ObITb yBennyeH o 3-4 Anst OTCTPOMKM OT BpoCKa EeMKOCTHOIo TOKa B MEPEXOAHOM pexunme
3aMblkaHUA Ha 3emsto. [1ockornbKy B BOMbLWIMHCTBE CyyaeB 3alumMTa AencTByeT Ha curHan, Le-
necoobpasHo BBECTU BbIAEPKKY BPEMEHU, YTOObLI HE NOHWMXKATb YyBCTBUTENBHOCTL 3aLUUTHI.

- N0 ycrnoBu1io cpabaTbiBaHNA (YyBCTBUTENBLHOCTW):

I
Kk, = ICZ . (11.15)
C.3
KoadbdmumeHT 4yBCTBUTENBHOCTU Ky A0IMKEH ObiTb 6onbLue nnbo paseH 1,25 ons kabenb-
HbIX ceTen, 1,5 Ana Bo3ayLwHbIX 1 2 ansa sawmt ot O33 gsuratenein ¢ 4ENCTBUEM Ha OTKITHOYEHME.
YcTaBka BBOAMMAs B YCTPOMCTBO pacCYNTbIBAETCS:
- ANsi UAMEPEHHOro TOKa No HyfNIeBOMY KaHany:

I I C.3.

ver = ,
My Krrpr

roe lu, - HOMUHanbHBIN TOK YETBEPTOro N3MepuUTenNbHOro TokoBoro Bxoda (1 vunun 5 A);
Krrp - KOAUUMEHT TpaHcdopmauumn TpaHcgopmaTopa Toka HyrneBou

nocneaoBaTeNbHOCTW.
- ANA pacYETHOro ToKa HyneBown nocrnenoBaTesibHOCTHU:

I _ IC.3.
vCcT — ’
3' HOM.TT

rae |,y rr - HOMUHanMbHbIA NEPBUYHbBIN TOK ha3HOro TpaHcgopmartopa Toka.

HecmoTpsa Ha MeHbllee BnusHMe Bpocka eMKOCTHOro Toka Ha paboTy unpoBbIX perne
npn BHewHux O33, He Bcerga BO3MOXHO obecneynTb CeNieKTUBHOCTb (M3bupaTtenb-
HOCTb) HEHanpaBfeHHOWN 3alUnTbl B CETU C M30NMPOBAHHOW HENTpPanb, OCOBEHHO B CETAX C
HecTabunbHOM NEPBUYHON CXEMOW CeTU W, criefgoBaTeslbHO, Nepuoauyeckn N3MEHSLWUMUCS
3Ha4YeHNSMN CODOCTBEHHbBIX €MKOCTHbIX TOKOB OTAENbHbIX (PMAEPOB Y CYMMapHOro €MKOCTHOro
TOKa, a TaKkke B CETU C MasnbliM KONMYECTBOM (puaepoB. OTO Xe OTHoCUTCA K ceTam 6-10 kB,
paboTalowmm ¢ nepekomneHcaumen, paspewieHHon MYJI. lMNpu pesoHaHcHon HacTporke [P
OaHHbIA NPMHUMN BbINONHeHUs 3awmTtbl oT O33 Boobuwe He MoXeT ObiTb MCnonb3oBaH. HeBo3-
MOXHO 06ecneunTb CENEKTUBHYIO (M3bupaTenbHyto) paboTy 3TOro TMna 3aLWmTbl B CETAX C napan-
nenbHo paboTtatowmmm omaepamm 6 (10) kKB 1 B ceTax € ewle bonee CNoXHON KOHUrypaumen.

[na ceten ¢ KOMMNEHCUPOBAHHOW HEUTPasnbi BblleyKa3aHHbIN NPUHLMMN HEe roAuTCH, Tak
Kak BenmymHa Toka Ha NoBpPEXOeHHOW JIMHUN MOXET OblTb MEHbLUE YeM Ha HENOBPEXAEHHON, a
HanpasreHne 3TOro Toka MOXeT ObITb Kakum yrogHo. [ns HUX ncnonb3dyeTtcst TOT pakT, 4To pe-
aKToOp B HeuTpanun KOMMEHCUpyeT TONbKO OCHOBHYK FApMOHWKY TOKa, a BbICLUME TFapMOHUKK
ocTalTcd. BennunHa Toka BbICLUMX FAPMOHUK HE MOCTOAHHA, a 3aBUCUT OT CXEMbl CEeTU, TOKa
Harpy3sKku, yPoOBHSA HaMpsiKEHWSA Ha LUMHAaX; NO3TOMY BENIMYMHA TOKa B 3awumTe konebnetcs u, B
obLem crnyyae, oueHKa YyBCTBMTENbHOCTU 3aLnTbl MO abCONTHOMY 3amMepy TOKa HEBO3MOXHA.
YacTo eaAnHCTBEHHbIM METOAOM HaCTPOWKM TakoW 3alMTbl SIBASIETCA ONbIT 3aMblkaHUsl Ha 3eM-
Mo, NPy KOTOPOM OMNpeaensatTCa BENUYMHBI TOKOB BbICLUMX FAPMOHMK Ha MOBPEXAEHHOM U He-
noBpexaeHHbIx puaepax. Hanbonbwmn addekT npn npuMeHeHnM MeToaa BbICLUMX FAapPMOHMUK,
JaeT NpUHUMN CpaBHEHUS BENMYUHLI TOKa Ha dugepax. Ero MoxHO opraHn3oBaTtb Ha MoACTaH-
LMOHHOM YpOBHe ynpasneHus. B nobom cnyyae BenuumHa Toka BbICLLUMX rapMOHMK Ha MoBpe-
XOeHHOM hmnaepe 6onblue, YemM Ha HENOBPEXAEHHOM.

BenuunHa yctaBku 3awinTbl OT NOBbLILWEHWS TOKa BbICLUE rAPMOHUKN MOXET BbITb paccyu-
TaHa Kak:
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— k IF.I/I3M
yem. — “H

IHOM
roe ki — KoapdpuumeHT HagéxHocTn, ky=1,5;

Ir.13m — TOK BbICLLEN FAPMOHUKN U3MEPEHHBIN B MECTE YCTAHOBKM 3aLLMTbl B HOPMAIibHOM PeXu-
Mme.

11.5. PekoMmeHAaumMm No pacyéTy yCTaBOK 3aliMTbl OT NOBbILWEHUA TOKa
obGpaTHOM nocrneaoBaTeNiIbHOCTH

MP301 umeeT aBe CTyNeHM C He3aBUCUMbIMU BblAepXKamu BpeMeHu. Kaxpas cTyneHb
MMeeT BO3MOXHOCTb BNOKMPOBKN OT BHELLHEro ANCKPETHOro curHana (nycka ot MHBEPCHOro Cur-
Hana).

[MoBbIWEHHbIE YPOBHM HECUMMMETPUM MUTAIOLLEro HanpshKeHWUst OnacHbl ANns Asuratenen
yBENUYEHNEM YPOBHS BMOpauun n HarpeBa. 3aBoA4-U3rotoBuTeNb ABuraTenst obblMHO yCTaHaB-
nuBaeT OMyCTUMble 3HA4YeHUA TOKOB obpaTHOM nocregoBaTenibHOCTU. B aToM crniyyae pacyéT-
Hble BbIPaXEHNA ONA YCTaBOK 3alunTbl 06paTHOM MNocrneaoBaTefNlbHOCTM CTPOATCA Ha OCHOBE
NacnopTHbIX AAaHHbIX ABUraTens.

Mpumep. PaccuntaTb ycTaBku 3alMThl OT MOBbLILWEHNSA TOKa obpaTHOW nocnegoBaTesibHO-
ctv anga asuratens lhom=545 A ¢ gnuMTenbHO AONYCTUMbIM TOKOM OGpaTHOM nocnefoBaTeNbHO-
ctn lgnponz =0,11-lHom M TOkOM oOpaTHOM MocneaoBaTENIbHOCTU OOMYCTUMbIM Ha Bpemsa 1 C
Isp.non2 =0.55- Inom. TpaHcdopmaTop Toka ¢ Krr =600/5.

BenuunHa yctaBkn genCTBYOLWEN Ha CUrHan:

N o .i:0,11-545 5

yem>

SetOT 0 _pf.
Ly Kop 5 600
BenuyunHa yCTaBKU 3allunTbl C BbI,D,ep)KKOﬁ BpeMeHU D,eVICTBleU.LeIZ Ha OTKITHO4YeHue:

- IB”-ﬂ A Mi =05
lyurs Ko 5 600

Ecnu cTyneHb OT MOBbIWEHMA TOKa OOpaTHOM MNocneaoBaTeNbHOCTU MCNONb3yeTcs Ans
ObICTPOAENCTBYIOLLETO OTKITOYEHNSA MPU CUITbHOW HECMMMETPUKN, TO ee yCcTaBka cpabaTbiBaHUA
OOIMKHa BbITb ycTaHoBneHa pasHon 60% OT BeNUYMHbI HOMUHANBHOIO (pasHoOro Toka. OTO NO3-
BONUT obecneunTb cpabaTtbiBaHME CTyneHu npu NonHomMm obpbiBe ogHon dasbl. C apyron cTopo-
Hbl, 00pbIB (ha3bl MOr Obl HBbITE BOCNPUHAT Kak MexaydasHoe K3, NoaToMy BeENUYMHA BblAEPKKN
BPEMEHN 3TON CTYNeHM AOSMKHA ObITb cornacoBaHa C 3alimMTaMm OT KOPOTKUX 3aMblKaHWA. 3Ha-
YyeHne Toka obpaTHOM nocrnenoBaTerlbHOCTM OTHOCUTENBbHO (has3HOro Toka npu obpbiBe OOHON
d¢rasbl paBHO:

yem>>

|2 =% 1,0, = 0,581

nazp !

rae lharp — HOMUHAIbHBIN TOK HArpy3Ku.

Ecnn 3awmuwaembiMm 06bEKTOM SBMSIETCA NMHUA, TO TOKOBas 3alumMta obpaTHOM nocneno-
BaTENbHOCTU MOXET CNYyXWUTb AN onpefeneHns HeCUMMETPUYHbIX MOBPEeXAeHUA C ManbiMu Be-
NNYNHAMU, HUXKE YCTaBOK cpabaTtbiBaHMs HanpaBfiEHHOW M HEeHanpaBfieHHOW CTyneHen Makcu-
MarbHbIX TOKOBbIX 3aLLUT.

BennumHa Toka obpaTHON nocnefoBaTenbHOCTU Npu AByxdasHoM K3:

-1 —osar

I, 7
roe lk — NoNHbIN ToK AByxdasHoro K3.
Ana Toro, 4Tobbl NPefoTBPATUTL JTIOXKHOE CcpabaTbiBaHWE NPU MOBPEXAEHUAX B APYrMX 30-
HaX 3alunTbl, YCTaBKa BbIOEPXKKN BPEMEHW OOMMKHa ObiTb cornacoBaHa C napamMeTpamu Apyrux
3alMTHbIX pefie OT KOPOTKUX 3aMblKaHUW, YCTAHOBJIIEHHbIX B CETHU.
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11.6 PekomeHAaaLMu nNo opraHn3aumMm aBToMaTM4eCKoro noBTOPHOro
BKNIOYEHUA

B MP301 npegycmMoTpeHa BO3MOXHOCTb OCYLLECTBIIEHUA OBYKPATHOrO aBTOMaTU4YEeCKOro
NOBTOPHOro BkMtodeHna (AlB) BbikntoyaTens 3awmiiaemMoro NnpucoeguHeHus.

AlB nmeeT ycTaBku No ASIMTENbLHOCTU NepBoro 1 BToporo umkna AllB, no gnutensHoOCTU
6nokuposku AlNB 1 no BpemeHn rotoBHocTn AlB.

Mocne cpabartbiBaHns MT3 npoucxoaut nyck AlNB. MNpu aToM 3anyckaeTca Taumep nep-
BOro uukna (T1), KOTOpbLIN OTCYUTAB YCTAHOBNEHHOE BPEMS, AENCTBYET Ha BKITOYEHME BbIKIOYa-
Tens npucoeguHeHnsa. OQHOBpPEMEHHO C nofayen kKoMaHabl Ha BKOYEHWE 3anyckaeTcs Tanmep
TroTos, KOTOpbIA GNOKMPYET TanMep NEPBOro LMKa 1 NoarotTaBnmMBaeT Lienb Mycka BTOPOro LMK-
na ArlB. Ecnu B TeveHne BpeMeHWN Trotos HE NPOM3OLLO OTKIKOYEHUs BbiktoyaTens, 1o AllB
cyMTaeTcs ycnewHbiM u npoussoanTcsa Bo3spat AlB B cOCTOSiHME rOTOBHOCTN.

Ecnn nepBoe BkNioyeHue ObINIO HA KOPOTKOE 3aMblkaHue, cHoBa cpabaTbiBaet MT3 u
npoucxoguT nyck Tammepa sToporo uukna AlB (T2). Tanmep nepBoro uMkna B 3TO Bpems 3a-
GrnoknpoBaH.

Tanmep BTOporo yukna AllB, oTcunTaB ycTaHOBIEHHOE BpeMs, ENCTBYET Ha BKIHOYEHUe
Bblkntovatens. OOHOBPEMEHHO 3anyckaeTcs TauMep, KOTopbii Gnokupyet Ha Bpemsi TroTtos
Tanmepbl NepPBOro U BTOPOro LIMKIOB.

Ecnn n BTOpOE BKNtOYEHNE ObINO Ha KOPOTKOE 3aMblkaHne, cpabaTtbiBaeT MT3 n nponsso-
OWT OKOHYaTernbHoe oTkntoYeHune. [ycka AlNB Bonblue He NPOUCXOANT, TaMepbl NEPBOro U BTO-
pOro LMKMOB B 9TO BpeMs 3abr10KMpOBaHbI.

Mo ncteveHuto BpemeHu Trotos Mocne nocriefHero KpaTta, He3aBMCUMO OT TOro Obifio
BKITHOMEHME yCreLlHbIM UKW HeycneLHbIM, nponcxoguT Bo3spat AlNB B MCXO0AQHOE COCTOSIHME.

Mpn py4yHom mnu vepes CATY BKNIOYEHUN CUIOBOrO BbIKNOYATENS 3anyckaeTcs Tanmep,
KoTOopbIn Ha Bpemsa Tenok 6nokupyet AlB. Takum obpasom, npu BKIIOYEHUWN BbIKAOYaTENs Ha
KOpOTKOe 3amblkaHne u cpabatbiBaHnn MT3 nycka AlNB He npowucxognt. AlNB 6yaeTt rotoBo K
OENCTBUIO MO NCTEYEHUN BPEMEHUN TBMoK.

Bpems cpabaTtbiBaHus nepsoro kpata AlB onpegensieTca no cnegyrowmm YCrnoBUSAM:

T2t +t,, —Totkr, (11.16)

rae trn - Bpems roToBHOCTM NPUBOAA, KOTOPOE B 3aBMCMMOCTU OT TUMNa NpMBOAA HaxoauTCs B npe-
penax ot 0,1000,2¢c
ToTkn — Bpems OTKNtoYeHNs Bbikntoyatens, napametp MP301 (cm. n. 6.3.2 n 11.9). OTcyéT BpemeHn
KpaTa 3anyckaeTcsl M0 UCTEYEHMIO BpeMeHn TOTKN nocre Bblgavn KOMaHAbl Ha OTKIOYEHME BbIKIHO-
yaTens;

T, >t,., —t,, +t,,, —Totkn (11.17)

roe trs - BpeMsl TOTOBHOCTM BbIKMoYaTensi, KOTOpoe B 3aBMCMMOCTU OT TUMa BbIkNtovaTenst 06bl4HO
HaxoguTcsa B npegenax ot 0,2 oo 2 ¢, HO ANs HEKOTOPbIX TUMOB MOXET ObITh Bonblue; tss - BpEMS
BKIMOYEHWST BbIKIloYaTenNs;

T, >2t, +t,,, —Totkn , (11.18)

raoe tn - Bpemsa genoHmnsauun cpenbl B Mecte K3 Ha BJl, 3HauyeHrne KOTOporo 3aBMCUT OT METEO-
POMIOrMYECKNX YCIOBUI, 3HAYEHNST N ANUTENBHOCTU NpoTekaHusa Toka K3, oT paboyero HanpsikeHus;
OPUEHTUPOBOYHLIE CpedHeE 3HaYeHne Ans ceTen HanpsbkeHnemM o 35 kB BkntountensHo tn = 0,1 c.

Bpemsi 3anaca tsan y4MTbIBA€T HEMOCTOSIHCTBO BPEMEHW FOTOBHOCTM MPUBOAA WM MOrPeLUHOCTb
Tanmepa 3awmThbl, tan=0,3+0,5 c.

HaHHble ans pacyeta no ycrnosusam (11.16) n (11.17) HaxoasaTcs B TEXHUYECKMX MacrnopTax
NpUBOAOB U BbikMtovaTenen. OgHako, Kak NpaBuio, 3TUX AaHHbIX He TpebyeTcs, NOCKONbKY A4S 0aun-
HOYHbIX BO3QYLUHbIX NIMHUAW 6-35 KB C OOHOCTOPOHHWM MUTAHWEM MNpPaKTUYEeCKN MNPUHUMAETCS
BpeMsi cpabaTbiBaHna T1 B Npegenax 3+5 ¢, KoTopoe 3HaYnTeNbHO Bonblue, YeM MOXET NOMYYnUTb-
cs no ycrosuam (11.16)-(11.18). MNpw Takon BbiaepkKe BpemMeHn Ao moMeHTa AlNB nuHumn Hanbonee
BEPOSITHO CamMOyCTpaHeHue NMpuYKnH, Bbi3BaBLUMX HeycTonvmBoe K3 (nageHve aepeBbeB, HABPOCHI
BETOK W ApYyrMx npegmMeTos, NpubnmxeHne K npoBodamM nepeaBukHbIX MEXaHU3MOB), a Takke ycne-
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BaeT Npou3onTu AenoHusaums cpeabl B Mecte K3, MNMYD gonyckaeT yBenuyeHne BbIAEPKKM BpEMEHM
yctponctse AlNB ogHOKpaTHOro AeNCTBUS MMEHHO C Lerbilo NOoBbIWeEHNA 3dekTUBHOCTN Oen-
CTBUS 3TUX YCTPOWUCTB.
Ecnu ana notpebutenen anutenbHbl NepepbiB ANeKTPOCHabXeHMs sSBNAETCS HeaonycTu-
MbIM, TO Bpems tans CnegyeT BbibpaTtb nNo ycnosmsam (11.16)-(11.18).
Bpewmsi cpabaTtbiBaHUS 8mopozo yuknia dsykpamHoz2o AlB
T,>10+15c (11.19)
OT0 06bsCHSAETCA HEOBXOAMMOCTBIO NOATOTOBKWM BbIKIOYATENSA K BO3MOXHOMY TpeTbemy
OTKNtoYeHMo K3 npu ycTonunBoM nospexaeHun nuHun. Hapsagy ¢ aTum yBenuvyeHue T2 NoBbila-
€T BepOSATHOCTb ycriewHoro genctemsa AlB Bo BTopom uukne. [nga BbiknodaTenen ¢ npy>KUHHbIMA
npuBogamu T2 He OOSMKHO OblTb MeHblUe BPeMeHW BO3BpaTta MpuMBoAa B COCTOSAHME FOTOBHOCTU K
ArB, T. e. BpeMeHN HaTSXKeHUS NMPY>XUH, pekoMmeHagyemoe 3HaveHue T2 He meHee 15+20 c.
Bpems roToBHOCTY onpefensieTcs BblpaXeHneMm:
Troros = La T Ly + tomer +1

3auy oMK 3an ! (1120)
roe tekn — HaMOOMNbLUEE BPEMS BKOYEHUS BbIKoYaTens;

tsaw — HaMbonbluasa BblOepKKa BPEMEHW CTyNeHu 3awuTbl (B T.4. U BHELLUHEN), KOTOpas MOXET
npounasecTtun nyck AllB;

torkn — BPEMS OTKMIOYEHUS BbiKoYaTens.

Bpema 6nokmposku AlNB Tenok 06b14HO NpuHuMaeTca 10+15 c.

11.7 PekoMeHAauum no opraHn3aumum aBToMaTU4YeCKOro BKNOYEHuUs pe-
3epBa (ABP)

B MP301 npegnycmoTpeHa BO3MOXHOCTb OCYLLIECTBIEHNA aBTOMAaTUYECKOrO BKITIOYEHUS pe-
3epBa Nnpu UCYE3HOBEHUN HaNPsHKEeHUSA Ha WKWHaX UKW Ha NIMHUK, OTKyAa nutaetcda pabouuin
NCTOYHUK.

Jlornka noctpoenuna ABP npegycmatpmBaeT aBToOMaTUYECKUMW BBOA pe3epBa U aBTOMaTu-
YeCKNN BO3BpPAT K CXeMe HOpMaribHOro pexuma.

Ycnosuamu cpabatbisaHus ABP asnstoTtca:

- Hann4mne BHeLlHero curHana nycka ABP;

- OTCYTCTBME BHELIHero curHana 6nokmposku ABP;

- BKINKOYEHHOE NOSOXEHNE BbIKIoYaTens.

Mpw BLINOSTHEHUN AAHHBIX YCNOBUN MO UCTEYEHUIO 3aaHHOW BblAEPXXKMU BpemMeHu Tcp Npo-
NCXOOUT:

- OTKNIOYEHNEe cOBCTBEHHOIO BbIKIKOYaTENS;

- Nogayva KOMaHAbl Ha BKITOYEHWE PEe3epBHOIO NUTaAHUA (Hanpumep, CEKLMOHHOIO BbIKMHO-
yaTens).

lNMpu3HakoM ycnewHoOro BBoAa pesepBa ABNseTCA UC4e3HOBeHUe curHana nycka ABP
(nocne ucteyeHns BpeMeEHN MMNyrbca BKIOYEHUS/OTKNIOYEHNSA, ONIMTENBHOCTbL KOTOPOro 3aga-
€Tcs B nogMeHto «Bbikntoyatenb» MeHio «BxoaHble curHanei»). B cnyyae HeycnewHoro sBoga
pe3epBa ABP 6nokupyetcs.

Ycnosuamu Bo3spata ABP saensioTtcs:

- OTCYTCTBME BHELLHero curHana nycka ABP;

- Hann4mne BHeLLHero curHana sosspata ABP;

- OTCYTCTBME BHELUHEro curHana 6noknposku ABP;

- OTKINIOYEHHOE NONOXEeHNe BbIKNoYaTens.

[Mpun BbINOMHEHUM OAHHLIX YCNOBUM MO UCTEYEHUIO 3alaHHOW BbIAEPXKKM BpemeHn Tas npo-
NCXOOUT:

- BKMOYeHMe COOCTBEHHOrO BbIKMOYaTENS;

- Nogada KoMaHabl Ha OTKINIOYEHUE pe3epBHOro NUTaHUS Yepes BblAePXKKY BpemMeHu Tor.
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lNMpu3HakoM ycnewHoro Bo3Bpara cxeMbl ABMSIETCA UCYE3HOBEHME CUrHana Bo3spara
ABP.

BHewHMn curHan GNOKMPOBKM UNM HeycnewHas paborta BBoga unu Bo3Bpata ABP
npuBoAaT K oukcaumm 6nokmpoBku cxembl ABP. Copoc 6nokmposku ABP u Bo3Bpar cxe-
Mbl B HOPMarnbHbIA PEXUM NPOUCXOAUT NyTEM NoAavyu KOMaHAbl Ha ynpaBrieHue BbIKI0-
yatenem. [le6bnokmpoBka ABP MoxeT ObiTb nNpou3BeAeHa NO BHeELWHEMY AUCKPETHOMY
curHany.

B coctaB curHana BBoga ABP gomxeH BXoAUTb CUrHas OTKMIOYEHHOro MnosioXeHus
BblK/ilouaTensa pesepBHOro nutaHusa. B coctaB curHana Bosgparta ABP gomxeH BxoauTtb
CUrHan BKNMKHOYEHHOro NoJSIoXXeHUA BbIKNYaTens pe3epBHOro NUTaHuA. [JaHHble curHanbl
MOryT cobmpaTbCs Kak Ha BHELLUHEN KOHTaKTHOM JIOrMKe, Tak U Ha BXOAHOM FIOrMYEeCKOM curHane
no «N»

Myck ABP MoOXxeT ocyLllecTBNATLCA OT pere HanpskeHUa Unmn 4actoTbl (Takum pene
MoxeT 6biTb MP600).

YactoTta cpabaTbiBaHUA 4acTOTHOro nyckosoro opraHa ABP npuHumaeTtca B npegenax
46+48 l'y. 3amenneHne 4YacToTHOro NYCKOBOrO OpraHa He BbINOSTHAETCA.

HanpsxeHue cpabambigaHus pene, pearvpyoLwmx Ha CHXKEHMUE HanpsKeHus, criefosarso
Obl BbIGMpaTb Taknm o6pa3om, YToObI NYCKOBOW opraH cpabaTbiBarn TONbKO Npu NOSIHOM UCYE3HO-
BeHMM HanpsbkeHus. OgHako, BbIOOp OYeHb HM3KOro HanpshkeHusa cpabaTbiBaHWS BbI3OBET 3a-
MegneHne genctena ABP, NOCKONbKY ABuraTeniv Harpysku, Bpallascb Mo UHeEPLMK Mocrie OTKIK-
YEHMSA NUTaHWSA, MOTYT NPW onNpeaeSieHHbIX YCNOBUAX NoAAEPXKNBATb HA LUMHAX AOCTAaTOMHO Me[-
NEHHO CHWXatLleecs HanpsxxeHue. MNoaTomy pekoMmeHayeTCa NPUHUMAaTb HaMpsXXeHne cpa-
GaTbiBaHNS MUHUMAarbHbBIX Pene HanpsPKeHUs:

U., =(025+0,4)U (11.212)

Myck cxembl ABP Npu CHUXEHUU HanpshKeHUs Ha WKWHaX HWXe MPUHATOro no gopmyrne
(11.21) pormkeH Npomn3BOAUTLCSA C 8bIOEPXKKOU 8peMeHU NS NpefoTBpaLleHUs U3NULIHKUX Oen-
cteuin ABP npu K3 B nuTaowen cetu nnu Ha OTXoadalmMX 3fieMeHTax, a Takxke Ans co3gaHus
npuM Heob6xoaMMoOCTM onpeaeneHHON nocrneaoBaTeNbHOCTU AENCTBUN YCTPOMUCTB NPOTuU-
BOaBapuMHOMW aBTOMATMKM B paccMaTpuMBaeMoM Yy3ne. JTa BblAepXKa BpPeMEHU MOXeT
ObiTb peanu3oBaHa NnMbo HenocpencTtBeHHoO B cxeme nycka ABP, nnbo B cxeme camoro

ABP (Tcp).
A b
a2
1 . II 110 xB
Tp

1

= Tpl 2 T4
[ABP2|

1 . II. B
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PucyHok 11.9 — Cxema HopMarbHO pa3oMKHYTOW pacnpeaenmTenbHOn ceTm

Bpems cpabaTbiBaHua Tce ABP gomkHo BblbupaTbes
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a) No ycrioBu0 OTCTPOWKU OT BpeMeHn cpabaTbiBaHNA TeX 3aluT, B 30He OENCTBUSA KOTO-
pbIX K3 MOryT BbI3blBaTb CHUXKEHUSA HANPSXKEHUS HUXKE NPUHATOro no popmyne (11.21):
Ter2t1 + A, (11.22)

Ter2t2 + A, (11.23)
roe t1 - Hambonblwee BpeMsa cpabaTbiBaHUA 3alMTbl MPUCOEOMHEHUI LUMH BbICLLEro Hanps-
XeHus nogctaHummn (Hanpumep, 3awnTbl NnHKK J13 unn J14 npu Boibope yctaBok ABP2 B cxeme
Ha pucyHke 11.9);
t2 - TO XXe ons npucoeguHeHnn WuH, rae yctaHosneH ABP (gns ABP2 - nuHnia 115, J16 unn TpaHc-
dropmaTopoB, pucyHok 11.9);

At - cTyneHb CenekTUBHOCTU, NPUHUMaeMasi B 3aBUCUMOCTU OT TUMOB 3aLLMT YCTaHOBIIEHHbIX Ha
AAaHHbIX MPUCOEOUHEHNSAX C Y4ETOM NOrPELIHOCTU MO BPEMEHU U3MEPUTENBbHOIO opraHa Hanps-
XeHus.

6) Mo ycnoBuo cornacosaHuss pgencteum ABP ¢ gpyrumm  ycTpomctBamm
npoTuBoaBapumHon asTomaTukm ysna (AlNB, ABP, penutenbHonM aBToMaTukon). Hanpumep,
anga yctponctea ABP1 (pucyHok 11.10) ¢ uenbto oxxmaaHus cpabaTbiBaHus AByx uuknos AlB
maz):

Tcrasr) 2(tc.s H1ane+'ca 2 AnB)n1(n2)+tsan, (11.24)
roe tcs - BpeMsa encTBus Tonm cTtyneHn sawmtol nuHnmn J11(J12), koTopas HagexHo 3awmaeT
BCHO NTNHUIO;
t'cs - Bpems gencteusa sawmtel J11(J12), yckopsiemon nocne AllB;
t1anB, t2ANB - YCTaBKMN MO BPEMEHW NEPBOro 1 BTOPOro UMKIoB ABykpaTtHoro AlNB nuHum 111(J12);
tsan = 2,5+3,5 ¢ B 3aBUCMMOCTM OT TWUMOB BbIKNOYATENEN, pefie BPEMEHN B CXEMaX 3alluT,

AlB, ABP.
Ona yctponctBa ABP2 (pucyHok 11.10) c uenbio oxuaaHus cpabaTbiBaHUS
ABP1, pacnonoxeHHoro 6nmxke K UICTOYHUKaM NuTaHus,

Tcrnsp2)= Tcrasp1)t taan, (11.25)

roe tsan = 2+3 ¢ B 3aBUCMMOCTM OT TUMNOB BbIKNOYaTeNen n pene BpemeHn B cxemax ABP1 un

ABP2.
§ §B
II 110 xB
m[:] % %
PucyHok 11.10 — Cxema HopMaribHO pa3oMKHYTOW pacnpeaenmTenbHoOn ceTm

C Heckonbknmun ¢ yctporicteamu ABP 1 AlB nuHuin
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ABP peanusosaHHoe B MP301 npegycmatpuBaeT OyHKLUMIO aBTOMaTU4eCcKoro Bo3spara K rnep-
BUYHOWN CXeMbl foaBapunHoro pexunma. Ansa yctponcts ABP ¢ Takon doyHKumen B Lensx ycko-
peHus gencteua MY paspeluaeT He xaaTb ycnelwHoro cpabatbiBaHmsa AlNB nutatowen (paboyen)
NVHUK, T.e. OCYLLECTBIATL BbIGOP Tcp TOMbKO No ycrnosusam (11.22), (11.23).

OnNnTenbHOCTb MMMyNbCca XECTKO Ha3HAYeHHbIX pene BKIHYUTL/OTKMAYMTL BblbupaeTcs
Bonblle, YyeM Haubornbllee BpeMSA BKIHOYEHUA/OTKNIOYEHUS BbIKMOYaTenNs, T.K. MO OKOHYaHUIO
MMnNynbca YCTPOMCTBO MPOBEPSET COCTOAHME GNOK-KOHTAKTOB BbIKMOYATENS U NPU HECOOTBET-
CTBUM UX MNOJSIOXEHUS MpeanonaraemMoMy BblAAET CUrHam O HeucrnpaBHOCTM BbikntoyaTens. C
APYron CTOPOHbI ASIMTENbHOCTb MMMNYNbCa HEe OOMMKHA OblTb CAULIKOM Benuka, T.K. OHa ABNaeT-
CA cocTaBnswlen BpemeHn nepepbiBa nutaHna npn ABP. PekomeHayeTcsa npuHumaTtb Onu-
TenbHOCTb MMNynbca He 6onee 0,5 c.

BkntoyeHne paboyero BblknoyaTensa nocne BOCCTAHOBMEHUS HaNpsikeHus Ha pabovem uc-
TOYHUKe B TUNoBon cxeme ABP nponsBoauTcs ¢ BblAepXXKOM BpeMeHn, paBHon Tes=14+15 ¢ (ans
Toro 4ytobbl y6eanTbcsa B NONMHOM UCNPaBHOCTU paboyero nctoyHmka). Ewe yepes Tor=4+5 ¢
OTKITIH0MaeTCsl pe3epBHbIN BbiKItoYaTesb. Taknm obpasom, npumepHo Yyepes 20 ¢ BocCTaHaBNuBa-
eTCs HopMaribHasi cxema noacTaHummn.

11.8 PekomeHaauum no opraHusaumm 3awmThbl LWWAH

KopoTkne 3amMbikaHUs Ha LUMHAaX KOMMMEKTHbIX pacnpeayCTponcTB 4acTo NpuBOAAT K ObICT-
POMY paspyLUEHUIO NMOBPEXAEHHON N CMEXHBIX Si4eeK, eCrliM OHWU OTKMYalTCs MaKCcMMalibHOM
3awmTton BBoAa. MoaTtomy, Kak npaBuno, S4YENKN cHabxarTcs cneumanbHbIMU YCTPOMCTBaAMMU
3aWMNTbl LLUUH.

11.8.1 OpraHunsauma oyroBow 3alnTbl LUKH

MpuHUUN OencTBus OyroBOM 3aluTbl OCHOBbLIBAETCA Ha OMNTMYECKOM WM AUHAMUYECKOM
aencteun ayrn. CooTBETCTBEHHO BbIAENAOT CBETOBbLIE M KranaHHbIE AaTYMKX pearmpyowme Ha
ayrosble 3amMmblkaHus. LLIMpoko pacnpocTpaHeHbl yCTPOMCTBA AYroBOM 3aLUMThbl HA (POTOTUPUCTO-
pax.

[yroeas 3awmTta WnH MoxeT BbITb peanu3osaHa B MP301 Ha BHeLLHEN nnu TOKOBOK 3aLun-
Te. lNyck OyroBon 3aluTbl MOXET OCYLLECTBMAATLCA MO MOBBLILWEHUIO TOKa, B 3TOM Cry4dae
npegoTBpaLLaeTCcs OTKIOYEHNE BbIKNIOYATENS 3aLlMTON Npu NIOXXHOM cpabaTtbiBaHUN POTOTUPU-
CTOPHbIX AaTumkoB. B yctponctesax MP301 gyroeas 3awmTa C NyCKOM MO TOKY MOXET ObITb pea-
nu3oBaHa M Ha BHelWHen 3awuTe (napameTp «Bxog» [ormkeH 6bITb 3a4aH Kak n3MepuUTenbHbIN
opraH TOKOBOW CTyneHun, Hanpumep «I1> MOx»; napameTp «brnokmpoBkay - 3anporpammMmnpoBaH Kak
«DN WHB.», rae DN — guCKpeTHbIN BXO4, Ha KOTOPbIM NOAAETCs curHan ¢ pototnpuctopa).

11.8.2 OpraHunsaumna norn4eckon 3awmutbl WwinH (JI3LL)

MpuHuun gencteusa JISLL ocHoBbiBaeTcsa Ha Tom, 4To npyu K3 Ha wWwuMHax, TOK npoTekaeT
TONbKO Yepes nutarwme npmucoeanHeHus. MNMpu K3 B Touke K1 (pucyHok 11.11) 3awmrta dougepa
GrnokupyeT GbICTPOAENCTBYIOLLYIO CTYNEHb HA BBOAE (CEKUMOHHOM BbIkMoyaTene). [pu 3ambika-
HUKX Ha WnHax (Tovka K2, pucyHok 11.11) 3awmTbl UAEPOB HE YYBCTBYIOT NoBpeXaeHnsa n 6s1o-
KMPOBKN BbICTPOOENCTBYIOLLEN 3aLUMThlI HA BBOAE HE NMPOUCXOANT.

Brokupytowme opranbl JISLL BbiIBOAATCS OT Kaxgoro douaepa, cobupatoTcss BMecte u no-
CTynarlT Ha AUCKPEeTHble BXOAbl 3alinTbl BBOAA U CEKUMOHHOro BbIKNtoYaTens. [pu KopoTkom
3amMblkaHun B Touke K1 cpabaTbiBaeT namepuTernbHbli opraH 3awuTsl dougepa 3q1 1 3aMblkatoT-
csl €€ koHTakTbl 301.1 1 301.2, 6nOKMpys BbICTPOAENCTBYIOLLYIO 3aLMTy BBOAA M CEKLMOHHOIO
Bblkntoyatens. Npn K3 B Touke K2, T.e. Ha wurHax, Toka K3 He npoTekaeT H1 B OAHOM 3aluTe OT-
Xoa4dLwen nmHMM, NoaToMy BbICTpOAEeNCTBYOWAn CTyneHb He Bnokupyetca n pabotaeTt Ha OT-
KntoYeHne BBoAa (Mnv CEKLUMOHHOIO BbIKMOYaTens).
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K1
3q1.1 301.2
302.1 302.2
* 3qs.1 HuckpeTHbii * 3q@s.2 AvckpeTHbii
BXOZ 3ass BX0A 3ace
) uenu ) uenu
GrOKNPOBKM GrOKUPOBKY
JI3W (Ha BBOAHOM JI3W (Ha cekunoHHOM
BbIKMo4aTene) BbIKMoYaTene)

PucyHok 11.11 — lNpuHUMN 4eNCTBUA SIOTMYECKON 3aLmUTbl LLUKH

B kauecTtBe ncnonHutensHoro opraHa J13L MoXxHO ncnonb3oBaTb CTYNEHb TOKOBOW 3aLUMThI
C BblAEP>KKON BPEMEHW, pacCuYUTaHHOM Mo creaytowen popmyne:
tﬂ3[L[ = tcpaﬁ.[/IO +tcpa6.p +t()6p.().c. +t3an ’ (1126)

roe t,.; 1o - BPEMS cpabaTbiBaHUA U3MEPUTENBHOTO opraHa 3awwmTel dpuaepa (t,,,; 0 =50 Mc);
t

toﬁp.d.c.

(t06p.c).c. ~ 20MC)’
t,,.- Bpewms 3anaca (t,,, ~50mc).

Mcxopa mn3 (11.26) pekomeHayeTcss npuvHMMaTb ycTaBky no BpemeHwn J13LU He meHee
150 mc.

YctaBka no Toky JI3L BbiGMpaeTca ncxoasa u3 ycrnoBusa OTCTPOMKM OT CBEPXTOKOB MoOche-
aBapuHbIX NePEerpysok, T.e. NOCne OTKMYEHNSA KOPOTKOrO 3aMblKaHUS Ha OTXOAALLEN JIUHUN:

- BpeMsi cpabaTbiBaHus penenHoro Bbixoaa (t ~5Mc);

cpab.p
- Bpemsi 06paboTKM curHana ¢ AUCKPETHOro BXOAa Ha 3aluTe NUTaroLLero NnpucoeamHeHns

cpab.p

k, -k
IC.3 = % Ipa&.ﬂmkc’ (1127)
B
raoe lpa6. makc — MakCUMarnbHbIM paboynii TOK pacnpeaycTponCTBa.

B cnyyae ncyesHoBeHns HanpskeHUs Ha wnHkax JISLU npu KOpOTKOM 3aMblkaHuu Ha ovae-
pe J13LLU He BypeT GnokMpoBaHa M NPOM3OMAET NOXHOE OTKITOYEHUEe Bcen cekumun. [loatomy pe-
KOMEHAYEeTCS BbINOSHATbL KOHTPOSMb HanpsXXeHnsa Ha wuHkax JI3LW ¢ 6nokmposkon JI3SLU npu oT-
CYTCTBUM Ha HUX HaMNpsHKeHUs.
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11.9 PekomMeHaaumm no opraHnMsaLmm yCcTpomcTBa pesepBMpoBaHus oT-
Ka3a Bblkntoyartens (YPOB)

MpuHuun pgencteua YPOB. lNpu K3 cpabatbiBaeT 3awmTta, BblpabaTbiBaeT cCuUrHan Ha oT-
KrntoyeHne BblkntovaTens. Ecnu yepes BpemMsa JOCTAaTOYHOE AN OTKMOYEHMS BbIKMOYATENSA TOK
He nNpornagaeT, TO BblAAéTCA CUrHar Ha OTKNIYEHME BbILWECTOSALLEro BblkoyaTens sawmton 6e3
BbIAEPXXKN BPEMEHW.

MpuHuun peanusaummn YPOB Ha MP301 nokasaH Ha pucyHke 11.12. lMyckoBble opraHbl
YPOB BbIBOgATCA OT Kaxagoro guaepa, cobmparotca BMeCTe M NoCTynarT Ha OUCKPETHbIE BXO-
bl 3alKnTbl BBOAA N CEKUMOHHOIO BbikItoyaTens. [pu KopoTkoM 3ambikaHun B Touke K1 cpaba-
TbiBaeT CTYyrMeHb 3awmnTbl ouaepa 31 M OQHOBPEMEHHO C nofadyen KomaHabl Ha OTKIoYeHne Q1
3anyckaetcs Tanmep Torkn, €CNN NO UCTEYEHUN BPEMEHN Torkn TOK HE MpOMan 3aMblKalTCs KOH-
TakTbl 301.3 1 301.4, nogaBas curHan Ha OTKMOYEeHNEe BBOAHOIO U CEKLIMOHHOIO BbIKMOYaTeNs.

Qcs

QBBIj L]
L 2 [ PR | L
g o o
K1
301.3 3q1.4
302.3 302.4
+ 303.3 [nckpeTHbIN + 303.4 [McKpeTHbI
BXx0og 3ass Bxopg 3acs
uenu uenu
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha cekuMoHHOM
BbIKMo4aTene) BblKMoyaTene)

PucyHok 11.12 — MpuHumn peanusaunmn YPOB

Bpemsa Torn («BPEMA OTKIMHOYEHUNA» 3apaétca B nogmeHio «BbIKIMIOYATESIb» meHto
«BXOOHbIE CUIMHAIbI») onpegensieTca cnegyowmm BblpaXXeHUeM:
T, ., =t  +t +t +t

oMK oMK cpab.p

rae torvn — HanborbLlee BpeMs OTKIMIOYEHNS BbIKIoYaTens;
tsan - Bpemsa 3anaca (t,, ~50Mmc).

Torn pekomeHayeTcs npuHumatb 0,15+0,25 ¢ B 3aBUCMMOCTM OT TUNa NPUMEHSIEMbIX Bbl-
KnioyaTternemn.

OtkntoveHne no curHany YPOB MOXHO peann3oBaTb Ha BHELLUHEN 3aLlMTe UMK Ha CTYMNEHN
3aWmTbl OT MOBbIWEHUS Toka. Bo BTOpoM criydae nyck 3alimMTbl OCYLLECTBIISETCA MO CUrHany
YPOB, npu 3TOM MUCNonb3yeTcsa ycTaBka MO TOKY, KOTopas BbiOMpaeTcs MCXOAst M3  YCroBuUS
obecneyeHns 4yBCTBUTENBLHOCTU K K3 B KOHLIE OTXOOALWMX JIMHUI U XenaTenbHO OOMKHa ObiTb
Bbllle HambonbLUero Harpy3o4HOro Toka pacnpenycrponcTsa. NepBbin KpUTEpUn ABNSETCS Npu-
oputeTHbiM. Peanusaumen YPOB Ha CTyneHu TOKOBOW 3awuTbl gocturaetca 6onee BbicOKast
Hag&XHoCTb padoTbl YPOB, T.K. CHMXaeTCcs BEPOSATHOCTb JNTIOXXHOrO AENCTBUSI 3TOM aBTOMATUKU B
cnyyae camMmorpon3BOSIbHOIO (CNy4YarnHOro) 3aMblkaHUA KOHTakTa B uenu nycka YPOB.

(11.28)

00p.0.C. 3an
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12 TPAHCNOPTUPOBAHUE U XPAHEHUE

12.1 MP301 gomkHO Aonyckatb TpaHCNOpTUpOBaHWE BCEMU BuMAaMu TpaHcrnopTa B yna-
KOBKe Npw YCNOBUM 3aLlLMTbl OT NPSMOro BO34eNCTBUSA aTMOCKepHbIX 0caakoB. [1pu TpaHcnopTu-
poBaHUN BO3ayLHbIM TpaHcnopTtoMm MP301 B ynakoBke JOMKHO pasMeLlaTtbcs B OTaniMBaemMom
repMeTM3MpoBaHHOM oTceke. PaamelleHune u kpenneHune ynakosaHHoro MP301 B TpaHCnopTHOM
cpencTBe AOSMKHO UCKIToYaTb ero CaMonpou3BOsibHbIE NEPEMELLEHNSA U NageHs.

12.2 YcnoBua TpaHcnopTupoBaHna n xpaHenma MP301 B yactu Bo3gencTema Knmmatude-
CKMX paKkTopOB:

- Temnepartypa okpyxatoLiero Bodgyxa ot MuHyc 40 go nntoc 70 °C;

- OTHOCcUTEenNbHaaA BNaxHocTb A0 95 % npu 35 °C n 6onee HM3KMX Temnepatypax 6e3 KoH-
AeHcauumm Bnaru.

MP301 MOXeT XpaHUTbCA B CyXMX HeoTannvMBaeMbiX MOMELLEHUSX Npu yCcnoBuU OTCYT-
CTBUS MbIfK, NAPOB KUCHOT, LEeroYen, arpeCCUBHbIX ra3oB, Bbi3bIBalOLWMX KOPPO3UO MeTansna u
paspyLueHue nnactmacc.

13 NOATBEPXXAEHUE COOTBETCTBUA

Ceptudukatr cootBetctBuda Ne EASC RU  C-BY.AN07.B.00080/19  (cepusa
RU Ne0147663) o cootBeTcTBUMN TpeboBaHuam TP TC 004/2011 «O 6e30nacHOCTM HU3KOBOSIb-
THoro obopygosaHusa», n TP TC 020/2011 «3nekTpomarHMtHasi COBMECTUMOCTb TEXHUYECKNX

CPEeacTB».
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MpunoxeHune 1. FabapuTHble U NpucoeanHUTENbHbIE pa3Mepbl U pas3-
Mepbl OKHa U MOHTaXHbIX OTBepPCcTUU nog yctaHoBky MP301

Wi ¥ ¥ I
MP3e ® ®
PRECTA ‘ ’
— r— B
g é e B8O E E ! B | |
ol O [@COg9qa8a \ \
0 ob O B8 | |
— t :]
0% ﬁ :i E 2 } }
O Wi = L _
O 12 :
o NUE] &=
O ne
© ©
o
[
| 132 | 173
MabapuTHble U NpucoeguHUTENbHbIE pasMepbl
23
- —1-_ 15 )
L { Mmﬁ.
i 110 i
| |
| |
| |
| |
1 |
a | |
| |
| |
| |
| |
| |
| |
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MpunoxeHue 2. TunoBaa cxema BHeLWHUX npucoeamHeHun MP301

CLU6-10kB
MP301
X4
. ey I CRE
L 1] Ia - 0ie) |2
"] ek A T
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s e
Tk - o T
i ; g WG
5 Ic 04(-) 8
—Pk o M
6 Ic 150) 0
71 3o :XE 4s(+) |11
8| 3o ae() |12
: Ay W M EE
TTHN o) 1
| e Ay - U E
N 48(-) 16
X3
Bknountb
E USB [ | s, ;
I_ISBM — OTknouNTL 3
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XZA\ XIZ iHemcnpasHocn 5
1 —_—
ﬂOKaﬂbHaﬂ ““RSASS > B 9( HeucnpasHocty 6
CeTb 3 * Dj )iXIZ E ::Zi ;
Pene 2 10
X1
— Pene 3 11
! Un —l = L Perne 3 12
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Mutanne MP - " Pene4 | 13
: ° UI‘I = L Pene 4 14
Pene 5 16
Cxema c 3-Msa TpaHcchopmaTopamm Toka.
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Cxema ¢ 2-Ms TpaHcopMaTopamm Toka

[MpymeyaHue: B cnyyae npMMeHeHust AaHHOW CXeMbl MOAKNIOYEHU cnegyeT yyu-
TbiBaTb BO3MOXHOCTb HEKOPPEKTHOW paboTbl TOKOBOW 3awWmMTbl MO 0OpaTHOM no-
cnegoBaTenbHOCTU NpU Nycke Asuratens. B aTom crnydae pekomeHayeTcs Ha Bpe-
Ms1 nycka 6r10KMpoBaTh CTYNEHN 12 nnu oTcTpanBaTb UX OT MYCKOBbIX PEXUMOB MO
BPEMEHM.
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NMpunoxeHue 3 Kaprta meHro n Tabnuubl MP301

V3MEPEHVIE RN V3MEPEHVE b V3MEPEHVIE ol V3MEPEHVIE ol V3MEPEHVIE b V3MEPEHVE ol V3MEPEHVE ol V3MEPEHVE
Ta=  XXXXX,XXA 77| Ib=  XXXXX,XXA |7 Ic=  XXXXX,XXA |7 To=  XXXXX,XXA |V Ir=  XXXXX,XXA NV 10=  XXXXX,XXA [ 11=  xxxxx,xxa |7 12 XXXXX , XXA
CBPOC COOBIIEHNE
VHIVKALV Vﬂ
II A BPEMS XX.XX.XX A I>>> lo| A I>>>/../<OCH> || A b A LA | A L A e A
XY PHAJI 1 XX 1 XX :XX0 1 COOBIEHME [TV 1 TI=  XXXX,XXA [ 1 Ta= XXXXX,XXA 7|1 Tb= XXXXX,XXA |71 Ic= XXXXX,XXA || 1 To= XXXXX,xxA 7|1 Ir= XXXXX,XXA [V 1 I0= XXXXX,XXA (—
ABAPUN J
A A TOK LA BX.C: T 8-1
1..32
= 1 T1= XXXXX,XXA 77V 1 12= XXXxX,xxa [V 1 XXKXXXKK
C IATA XX.XX.XX
KYPHAJI A (=) COOBIIEHNE
CUCTEMH 1 XX:XX:xx [
T I
PECYPC ONEP . OTKJIOUEHMIA [ s\ ABAP . OTKJIOUEHWI || TOK OTKJHOUEHNMS |y TOK OTKJOUEHVS [ TOK OTKJIOYEHMS | CBPOC PECYPCA BBEIITE IAPOJIb
BHKJTIOYATEJIS 0 il 0 Ta= XXXXX,XX |7 Tb= XXxxX,xx |7 Tc= XXXxX,XX |7 BHKJIOUATEJS JXXXXX/
K VI3MEPUTEJIbHEA [EPBJUHH TOK NEPBMUHKI TOK <:>MAKCMMAJTBHHI7[ TOK
KAHAJI TT= XXXX . X TTHI — XXXX.X TmM=  XXX.XXIH
COCT.OTKJIOUEHO || COCT. BKJHOYEHO | HEJCIPABHOCTL |  BJIOKMPOBKA |1, BPEMS OTKJIOUEHMS || MMITYJIBC
K BHKJIOUATEID (=) (o) (=)
HET — HET — HET HET T= XXXXXXMC T= XXXXXXMC
II < 7 o
VIIPABJI.OT KJIOYA |, YIIPABJI. BHEWHEE YIPABJI. OT CIHTY
K VIIPABJIEHVE KOHTPOJIb il KOHTPOJIb L 3AIPEIEHO
K BXOJHHE <
CUTHAJIH
K JIOTYYECKNE Jicl <> il JIc2 <> T JIC3 <un> 1T Jic4 <> 1T JIC5 <UIm> 1T JIC6 <UIm> i JIc7 <UIm> 1T Jic8 <MIm>
CUTHAJIH J
KOHOUTY PAINS
CUCTEMH
K YCKOPEHVE YCK.:  CUTHAJN | VYCK.TO BKJI. BHKJ YCK. BPEMA
SAIMT HET ] SAMPENEHO T=  XXXXXXMC
K BHENHVE KJI0Y4  OTKJIOYUTE KJIO4  BKJIOUATD | BHEN. OTKJIOYATD | BHEN. BKJIOUATH CBPOC MHIVKALW |\ TEPEKJ. YCTABOK
CUTHAJIH QD HET HET | HET I HET = HET A HET
1§ i ¢/
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K T[APAMETPH

SAIAT QJ]

ABP CPABATHBAHUE

ABP BJIOKVMPOBKA

ABP BO3BPAT

IABP CPABATHBAHJE| | | ABP BO3BPAT ABP  OTKJIOUEHVA
HET Tcp= KKXXKXMC HET 9 HET Te= XXXKKMC Tor=  XXXXXMC
~ & &)
BJIC 1
KOH®OUT'Y PALVS
CUCTEMH KBHX . JOTVUECKE
B CUTHAJH BHX JIC1...BHX JIC8
BIIC 8
K PEJE
VMIT. PEJIE HEJCTIP HEVMCIIPABHOCTB 1 HEVMCIIPABHOCTE 8
K BHXOJIHHE < BHEVCIPABHOCTB 7= XXXXKXXMC 3ATIPEIEHO 3AMPEIEHO
CUTHAJIH ﬂ
P1..
K BEXOJHHE PEJIE 5 TUI PEJIES ~ CUTHAJl o PEJIES MMIYJIBEC
B PEJIE IOBTOPUTEJb HET ) = XXXKKXMC
ni..
K VHIVKATOPH VHIVIKTOP4 TWI VHIVIKATOP4 CUTH. | \VHIMKATOP4 CBPOC VHIVKATOP4 CBPOC MHIVKATOP4 CEPOC
B AD IOBTOPUTEJIb HET E CBPOC VHL. HET KYPHAJI CHUC.HET XYPHAJI AB.HET
IATA XX.XX.XX APOJIb IATA b\ BPEMS
S, BPEMA XX:XX:XX /XXXXX/ XX . XX . XX — XX :XX: XX
K [APAMETPH Cﬂ Cp
CUCTEMH 1L
ﬁﬁg K TAPAMETPH AHPEC CKOPOCTh 3AIEPXKA
CBA3Y & XXXKK T= XXXXXMC
K  CBPOC APOJIb CBPOC XYPHAJIA CBPOC XYPHAJIA
XYPHAJIOB & /XXXKX/ ﬁ ABAPUIL CHUCTEMH
MATHOCTHKA MP301 W34  |u COCT.BX 8-1 ) COCT.BHX 8-1 |u AHAJIOT.BX 4321 || CRC VYCTABOK |1 COCT. IIOPTA  |u CBA3b X% | TEMIEPATYPA
BEPCHS 2.06H [ XXXXXKK posooeodillin HOPMA || HOPMA \md TX=1 Rx=1 ¥ HoPM. x om x |7 xx,x°C
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I>,I>>, I>>>, I>>>>,
Tos T0ss 1s 12>>ﬁ I> XAPAKT-KA || I>  KO30--T
’ il 3aBUCHMAA || K= XXXXX
K PABOUAA K TOKOBHE > PEXVM I> BIOK-KA I> VCTABKA |\ I>  YCTABKA 1T xj e i AIIB oy I> YEOB
TPYIIA YCTABOK 3 samuTH KOHTPOJIb V1O HET OIHA ©A3A y I= XXXX,XXIn BHBEIEHO BHBEJIEHO
P I> XAPAKT-KA |o| I>  BHIEPKKA
HEBABUCHMASL ¥ T=  XXXXXucC
BB—l,BB—Z,B3—3,BS—4ﬁ ¢ Dyek--mue I>  YCTABKA
JL J B3-5,B3-6,B3-7,B3-8 BHBEJEHO T=  XXXXXmC
K OCHOBHHE K BHEIHVE B3-1  PEXMM [ B3-1 BIJIOK-KA B3-1 BXOJl B3-1 BHIEPKKA B3-1 ATIB B3-1  YPOB
3 YCTABKH 3 3AIMTH & BHBEZEHO |77 HET HET T=  XXXXXXMC BHBEJIEHO BHBEJIEHO
~
AlB ANIB BXOJl BJIOK. |n| AIB BPEMA BJIOK |1 AIB TOTOBHOCTb | AIB 1KPAT AlB 2KPAT AIIB CAMOOTKII.
4L HET HET T6= XXXXXXMc || Tr= XXXXXXMC VA}/M: XXXXXXMC T2= XXXXXXMC HET
A Iy
K PE3EPBHHE ii [
3 YCTABKM =
K ABTOMATVKA < | aur BXOJ AYP BXOJl BJIOK. || AUP  YCTABKA YAIB BXO[l |1 UAIIB BXOJ BIIOK. YANB  YCTABKA
3 J HET HET 7 T=  XXXXXXmC HET HET T=  XXXXXXMC
1z v A
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TOKOBHE 3ANMTEH

BHEIHVE 3SANNTH

/)

ABTOMATUKA

J

KAPTA MEHIO OCHOBHbIX (PE3EPBHbIX) YCTABOK

MP301 pegakuus 4.07
OAOQO «benanektpomoHTaxxHanagka», MuHck

12, 122, 1>>2, I>>>>, ﬁ I> XAPAKT-KA > KO3®
I0>,I0>>,1I2>,1I2>> (N .
3ABYCUMMAA || K= XXXKX
> PEXVM - & I> AIB > YPOB
~BHBEJIEHO - I;ETEHOK K I>  YCTABKA 1>~ YCTABKA <;>< i ~(Z) -BHBEIEHO (7] ~BHBEJIEHO
“KOHTPOIL 1O | M TAET W Ons I: I= XXXX,XXIn -BBEJIEHO -BBEJEHO
—~CPABATHBAHUE . : ONHA ®A3A, I> XAPAKT-KA @ I> BHIEPXKA <4j <J
—CUTHATBAIA BCE ®A3H; HE3ABMCYMAS T= XXXXXMC
_ Inst 10: I>YCKOP-HVE
ABAPVIA YCKO I>  YCTABKA
VISMEFPERIIE, ~BHBEAEHO NV Tycx=XXXXXMC
—CJ PACUET, —BBEOTHO | Y
TAPMOHVKA ; (j
Onst I2:
PACUET &
33—1,33—2,33—3,33—4,3
B3-5,B3-6,B3-7,B3-8
B3-1 PEXVM B3-1 BJIOK-KA B3-1 BXOTI b5l BHIEPKKA B3-1 AIIB B3-1 YPOB
~BHBEJEHO () -HET -HET () . xxixxx —BHBEIEHO (—\ —BLBEIEHO
-KOHTPOJIb 11O CM.TABJ. N3 CM.TABJ. N3 = me -BBEJIEHO -BBEJIEHO
-~CPABATHBAHNE A \j J \j
~CUTHAJIMBALNA
~ABAPUA
~
AIIB BIIOK-KA
ATIB HET )| AIIB BPEMS BJIOK AIIB BPEMS TOTOB |ia| AIIB BPEMS 1KPAT AIIB BPEMS 2KPAT
—HET - Ml Te=  XXXXXXMc Tr= XXXXXXmMc N7 Tl= XXXXXXMC T2= XXXXXXMC
1 KPAT —CM.TABIl. N3 & ) %
-2 KPATA J e
AUP BXO[ AUPp BIIOK-KA [ — UAIIB BXOJ YATIB  BJIOK-KA UAIE  YOTABKA
-HET —HET - —HET (—\ -BET ()
- T=  XXXXXXMC \—/ T= XXXXKXMC
—CM.TABJI. N3 ~CM.TABJI. N3 Q —CM.TABJI. N3 J —CM.TABI. N3 J
ABP CPAB. ABP BJIOK-KA ABP BO3BP.
L ABP CPAB. RN 4| ABP BO3BP. | ABP OTKJIOUEHIS
“HET Tcpab= XXXXXMC “HET \—y] “HET V| Teoze= XXXXXMc || To XXKXKMC
= M B B= M TRII= M
—CM.TABJI. N3 & p —CM.TABJI. I3 @ —CM.TABJI. N3 @ @
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K BX.JIOTUUECKUE JC 1 <>
B CUTHAJIH
JC 1 <>
BXOI IOl: HET
CM. TAB.
)

S g

BxoaHble nornvyeckmne curHarbl.

JIC 4 <> @ JIC 5 <MJI>
J J
JIC 4 <> JIC 5 <WJI>
BXOI I1: HET BXOI I1: HET
CM. TAB. CM. TAB.

JC 8 <VJIN>
J
JC 8 <VJIN>
BXOL II1: HET
CM. TAB.
J

Cnncok cUrHanoB MUCMoNnb3yeMblX Npy hopMMpoBaHMN BXOLAHOIO NIOrMYECKOro curHana.

MP301 pegakuus 4.07
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Twn cur-

Ne Hana

1 11 HET 1A HB

2 n2 HET A NHB

3 n3 HET 1A NHB

4 n4 HET 1A NHB

5 n5 HET A NHB

6 ne HET A NHB

7 7 HET OA IHB

8 ns HET A NHB
www.bemn.by
upr@bemn.by
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BbixoaHbIE NIOrnyeckmne curHarnbol.

K BHX.JIOTUUECKUE BJIC1 BJICS
B CUTHAJIH @ @
<) <)
RJIC1 BJICS8
gl HET igl HET
< <

CnMCoK CUrHanoB Ucnonb3yemblx Npu dopMUPOBaHUM BbIXOAHOIO No-
rMYeckoro curHana.

Ne Twn curHana 41 AYP HET OA
1 a1 HET OA 42 YAMB HET OA
2 02 HET OA 43 ABP BKI HET OA
3 03 HET OA 44 ABP OTK HET OA
4 04 HET OA 45 ABP BJl HET OA
5 05 HET OA 46 HE NCMOJNb3YETCA HET OA
6 6 HET OA 47 YCKOP. HET OA
7 a7 HET OA 48 AlB HET OA
8 8 HET OA 49 OTKIJ. BbIKI. HET OA
9 1 HET OA 50 BKN. BbIKI. HET OA
10 J12 HET OA 51 HEWCMNPABHOCTb HET OA
11 N3 HET OA 52 PE3EPB YCTABKMU HET OA
12 J14 HET OA 53 CUTHANTN3ALIMA HET OA
13 N5 HET OA 54 ABAPUA HET OA
14 116 HET OA 55 3EMNA HET OA
15 n7 HET OA 56 PABOTA YPOB HET OA
16 J18 HET OA
17 Mo I> HET OA
18 1> HET OA
19 No 1>> HET OA
20 I>> HET OA
21 MO I>>> HET OA
22 I>>> HET OA
23 MO I>>>> HET OA
24 [>>>> HET OA
25 Mo 10> HET OA
26 10> HET OA
27 MO 10>> HET OA
28 10>> HET OA
29 Mo 12> HET OA
30 12> HET OA
31 Mo 12>> HET OA
32 12>> HET OA
33 B3-1 HET OA
34 B3-2 HET OA
35 B3-3 HET OA
36 B3-4 HET OA
37 B3-5 HET OA
38 B3-6 HET OA
39 B3-7 HET OA
40 B3-8 HET OA
MP301 pegakuus 4.04 131 www.bemn.by
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BbiXxoaHble curHaisl.

K PEJIE UMITYJILC HEMCIPABHOCTL 1 HEWCIIPABHOCTL 2 HEUCIPABHOCTL 3 HEVCIIPABHOCTL 4 HEUCIPABHOCTL 5 HEMCIPABHOCTL 6 HEUCIPABHOCTL 7 HEUCIIPABHOCTEL 8
B HEUNCIIPABHOCTbBb T= KX XXX Omce A RATIPREIEHO A RATTPRINEHO A RATIPREINEHO A RATIPRINEHO A RATIPREIEHO A RATIPREINEHO A RATIPREIEHO RATIPREIIEHO
4 Y I/ Y I/ Y I/ 4
J < PA3PEIEHO PA3PEIIEHO PA3PENEHO PA3PEIEHO PA3PENEHO PABPEIEHO PABPEIEHO PA3PEIEHO
HeMCHpaBHOCTb 1- HeMCHpaBHOCTb y'CTpOIZCTBa aliriapaTHada
HeucnpaBHoCTb 2- Ommbka KOHTPOJIBHOM CYMMEL
HemcnpaBHOCTbL 3- HebajlaHC (Qa3HEIX TOKOB
HemcnpaBHOCTL 4—- OTCYTCTBYET OIMH M3 (GasHEIX TOKOB
HeMCHpaBHOCTb 5- BHeEWHMM CUITHAaJ <<HeMCHpaBHOCTb BEIKJIDUATEJIA»
HeMCHpaBHOCTb 6— IIPOTUMBOPEUMBOE COCTOAHME OJIOK—-KOHTAKTOB BHKJIOUATEJIS
HeMCHpaBHOCTb 77— HENCIIPaBHOCTDb LLel'IeIZ YIIPpapBJIEHVA BHIKJIIOUATEJIEM
HeVICHpaBHOCTb 8— 0oTKas3 BHKJUATEJd — HajJiMuMe TOKOB B JIMHUM IIOCJE KOMaHIEl OTKJIIOUEHMSA BHEIKJIIOUATEJIA
4 PEJIE 1 PEJIE 1 TUII 1\ PEJIE 1 CUTHAJ |/| PEJIE 1 VMIIYJIBC
IIOBTOPUTEJIE . HET L T= XXKXXXOMC
<> BIIMHKEP cM. Tab. N4
K  BHXOJHHE < J J
B PEJIE
PEJIE 5 PEJIE 5 TUII 1\ PEJIE 5 CUTHAJ |\ PEJIE 5  JMIOVIILC
\_ IIOBTOPUTEJIE . HET L T= XXXXXOMC
BJIMHKEP cM. Tab. N4
4 UHIVKATOP 1 VHO-P 1 i N MHI-P1 CUTHAI AN uHI-P 1 CcBPOC UHI-P 1 CBPOC MHIO-P 1 CBPOC
TTORTOPUTEITR \V HET \V CBPOC WMHI. IA <> XYPHAJII CMC. IA <> XYPHAJI AB. IA
@ J BJIMHKEP cMm. Tab. N4 CBPOC MHII. HET XYPHAJI CMC. HET XYPHAJI AB. HET
K VHIUKATOPH < <;ﬂ <:9 <ﬂ <ﬂ <ﬂ
VHIVKATOP 4 VHO-P 4 TUI n UHI-P4 CUTHAI n VHI-P 4 CBPOC n UHI-P 4 CBPOC n MHI-P 4 CEBPOC
\_ TORTOPUTRITH » HET . CEPOC MHI. nA v XYPHAJI CUC. [JA . XYPHAJL AB. oA
J BJIMHKEP cm. Tab. N4 CBPOC MHII. HET XYPHAJI CMC. HET XYPHAJI AB. HET
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TadbnuuaNe1
ﬂOﬂOH HUTeNnbHbIe BXOAHbIe CUrHanbl

Ne Tun curHana
0 |HET
1 |41 1HB
2 |01
3 |02 WHB
4 |02
5 |03 WHB
6 |A3
7 | n4 viHB
8 | A4
9 |O5WVHB
10 | A5
11 | 06 MHB
12 | 6
13 | 07 MHB
14 | O7
15 | 48 NHB
16 |08
MP301 pepakuus 4.07 133 www.bemn.by
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Tabnuua Ne2
CurHanbl BHELWWHUX 3aluuT

Kopn HasBaHune Kon HassaHune
0 HET 33 I> WO <MHB>
1 a1 <NHB> 34 I> WO
2 a1 35 | > <VHB>
3 02 <MHB> 36 | >
4 02 37 | >> NO <MHB>
5 03 <NHB> 38 | >> NO
6 A3 39 I>>  <WHB>
7 4 <NHB> 40 | >>
8 04 41 | >>> O <UHB>
9 5 <NHB> 42 | >>> NO
10 5 43 | >>> <UHB>
11 [6 <NHB> 44 | >>>
12 [16 45 | >>>> 0 </HB>
13 n7 <HB> 46 | >>>> 0O
14 n7 47 | >>>> </HB>
15 8 <HB> 48 | >>>>
16 8 49 10> WO <NHB>
17 1 <NHB> 50 10> WO
18 1 51 10> <NHB>
19 N2 <NHB> 52 10>
20 N2 53 10>> NO <UHB>
21 n3 <NHB> 54 10>> WNO
22 N3 55 10>> <MHB>
23 Nna <NHB> 56 10>>
24 N4 57 2> NO <NHB>
25 115 <NHB> 58 12> WO
26 115 59 12> <NHB>
27 116 <NHB> 60 12>
28 J16 61 2>> WO <NHB>
29 n7 <NHB> 62 2>> WO
30 n7 63 12>> <NHB>
31 N8 <NHB> 64 12>>
32 J18
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Tabnuua Ne3
CurHanbl 6/TOKMPOBOK 3aWMUT U aBTOMATUKMK

Kon HassaHue
0 HET
1 a1 <HB>
2 a1
3 02 <MHB>
4 02
5 a3 <MHB>
6 a3
7 04 <MHB>
8 04
9 a5 <MHB>
10 a5
11 [16 <MHB>
12 [16
13 a7 <MHB>
14 a7
15 A8 <MHB>
16 08
17 m <HB>
18 m
19 J12 <HB>
20 N2
21 N3 <MHB>
22 n3
23 N4 <HB>
24 Nna
25 J15 <MHB>
26 n5
27 16 <HB>
28 J16
29 n7 <HB>
30 n7z
31 N8 <MHB>
32 N8

MP301 pegakuus 4.07
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Tabnuya Ne4

BbixoagHble curHanbl pene n U HANKaTopoB

MP301 pepakuunsa 4.07
OAOQO «benanekTpomoHTakHanagkay, MuHck

Kop, HasBaHune Kop, HasBaHue Kopg, HasBaHue
0 | HET 49 (1> WNO <MHB> 98 | AYP ®
1 | OTKI. BbIKI.<NHB> 50 | I> WO 99 | YAIMNB <NHB>
2 | OTKI. BbIKIJI. 51 | I> <NHB> 100 | YAMNB ®
3 | BKN. BbIKI.<NHB> 52 | I> 101 | ABP BKJl. <UMHB>
4 | BKJl. BbIKJ1. 53 | I> NO <MHB> 102 | ABP BKJ1. ®
5 | HEUCIP. <WHB> 54 | I>> WNO 103 | ABP OTKIJl. <MHB>
6 | HEMCINPABHOCTb 55 | I >> <HB> 104 | ABP OTKJ1. ®)
7 | OCHOB. YCTABKU 56 | I>> 105 | ABP BJ1IOK. <HB>
8 | PE3EPB. YCTABKA 57 | 1>>> NO <MHB> | 106 | ABP BJIOK. ®
9 | CUTHANN. <WHB> 58 | I>>> NO 107 | PESEPB  <MHB>
10 | CUTHANUSALNA &) 59 | I>>> <WHB> 108 | PESEPB
11 | ABAPUA <UNHB> 60 | I >>> 109 | YCKOPEHVE <WHB>
12 | ABAPUA &) 61 | | >>>> WO <NHB> | 110 | YCKOPEHUE
13 | BEMNA  <NHB> 62 | | >>>> U0 111 | AMNB <NHB>
14 | SEMNA *) 63 | I>>>> </HB> 112 | AlMB ®
15 | PABOTA YPOB<MHB> | 64 | | >>>> 113 | BJIC1 </HB>
16 | PABOTA YPOB *) 65 | 10> WO <UNHB> 114 | BJIC1
17 | 1 <NHB> 66 | 10> WO 115 | BJIC2 <NHB>
18 | 01 67 | 10> <NHB> 116 | BJIC2
19 | A2 <NHB> 68 | 10> 117 | BJIC3 </HB>
20 | A2 69 | I0>> MNO <MHB> | 118 | BJIC3
21 | O3 <NHB> 70 | 10>> KO 119 | BJIC4 <NHB>
22 | O3 71 | 10>> <NHB> 120 | BJIC4
23 | 04 <NHB> 72 | 10>> 121 | BJIC5 </HB>
24 | 04 73 | 12> WO <UNHB> 122 | BJIC5
25 | A5 <NHB> 74 | 12> WO 123 | BJIC6 <NHB>
26 | 05 75 | 12> <NHB> 124 | BJIC6
27 | 06 <NHB> 76 | 12> 125 | BJIC7 <NHB>
28 | 06 77 | 12>> WO <WMHB> | 126 | BJIC7
29 | O7 <NHB> 78 | 12>> WNO 127 | BJIC8 </HB>
30 | A7 79 | 12>> <NHB> 128 | BJIC8
31 | 08 <NHB> 80 | I12>>
32 | 08 81 | B3 1 <MHB>
33 | I <NHB> 82 | B3 1
34 | 1M 83 | B32 <NHB>
35 | N2 <NHB> 84 | B32
36 | N2 85 | B33 <NHB>
37 | N3 <NHB> 86 | B33
38 | 13 87 | B34 </HB>
39 | 14 <NHB> 88 | B34
40 | N4 89 | B35 <NHB>
41 | N5 <NHB> 90 | B35
42 | N5 91 | B36 </HB>
43 | 16 <NHB> 92 | B36
44 | J16 93 | B37 </HB>
45 | N7 <NHB> 94 | B37
46 | 7 95 | B38 <NHB>
47 | I8 <NHB> 96 | B38
48 | J18 97 | AYP <NHB>
() — UMNYNbCHbIE CUTHAMbI
136 www.bemn.by

upr@bemn.by



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

Ta6nuuya curHanos MP301

Ne | Tun curHana Ha3HaveHue

0 HET Pene He ncnonbsyetcs

1 OTKI. BbIKJ1.<HB> OTKNHOYNTL UHBEPCHbBIN

2 OTKI1. BbIKJ1. OTKNIYNTL

3 BKI. BbIKJ1.<UHB> BKntoYMTb MHBEPCHBIN

4 BKI. BbIKJI. BkntounTb

5 HE VNCIMOJIb3YETCA

6 HE VNCIMOJIb3YETCA

7 HEWCIP. <WHB> HencnpaBHOCTb MHBEPCHbIV

8 HEWCITPABHOCTb HewncnpaBHOCTb

9 CUTHAI. <NHB> CurHanunsaums (3anucb B XypHarne aBapuin) MHBEPCHbIN

10 | CUTHAJIN3ALINA CurHanusauus (3anuck B XypHane aBapui)

11 | ABAPUA <MHB> ABapus (3anvcb B XXypHane aBapui) MHBEPCHbIN

12 | ABAPUA ABapus (3anvcb B XypHane asapum)

13 | BEMNA  <MHB> 3emns (3anuncb B XXypHane aBapuii) UHBEPCHbIN

14 | 3EMNA 3emns (3anuch B XypHane asapun)

15 | PABOTA YPOB<MHB> MHBepcHbIn curHan pabotel YPOB

16 | PABOTA YPOB Curnan pabotel YPOB

17 | 1 <MHB> BxogHon guckpeTHbi curdan [1 nHBepcHbIn

18 | 1 BxogHon guckpeTHbin curHan 1

19 | A2 <MHB> BxogHou guckpeTHbin curHan 2 nHBepCcHbIN

20 | O2 BxogHon guckpeTHbin curHan A2

21 | O3 <MHB> BxogHon guckpeTHbi curdHan [3 nHBepCHbIN

22 | O3 BxogHou guckpeTHbin curHan A3

23 | 04 <MHB> BxogHou guckpeTHbln curHan 4 uHBepcHbIN

24 | 04 BxogHon gucKkpeTHbI curHan 14

25 | A5 <NHB> BxogHown anckpeTHbIn curHan [15 nHBepcHbIn

26 | A5 BxogHon auckpeTHbl curHan A5

27 | 06 <NHB> BxogHown guckpeTHbI curdHan [16 nHBepCHbIN

28 | 06 BxogHou guckpeTHbln curHan 6

29 | O7 <NHB> BxogHon AucKpeTHbIM curHan [7 NHBEPCHbLIN

30 | A7 BxogHon gucKpeTHbI curHan a7

31 | 08 <NHB> BxogHou guckpeTHbln curHan 8 nHBepcHbIN

32 | 08 BxogHou guckpeTHbin curHan A8

33 |11 <NHB> BxogHou nornyeckui curHan J11 nHBepcCHbIN

34 |1 BxogHou nornyeckui curHan J1

35 |12 <NHB> BxogHou nornyeckui curHan J12 nHeepcHbIN

36 |12 BxogHou nornyeckmn curHan J12

37 | 113 <NHB> BxogHon nornveckum curHan J13 uHBepCHbIN

38 | J13 BxogHown nornyeckun curHan J13

39 |4 <NHB> BxogHon nornveckum curHan J14 nHBepcHbIN

40 J14 BxogHown nornyeckun curHan J14

41 | J15 <NHB> BxogHon nornveckum curHan J15 nHBepcHbIN

42 | 15 BxogHown nornyeckun curHan J15

43 | J16 <NHB> BxogHon nornveckum curHan J16 HBEpPCHbIN

44 | J16 BxogHown nornyeckun curHan J16

45 | I7 <NHB> BxogHon noruveckum curdan J17 nHBepcHblv

46 | N7 BxogHown norndeckun curHan J17

47 | 118 <NHB> BxogHon nornveckum curHan J18 HBepCHbIN

48 | J18 BxogHown nornyeckun curHan J18
WHBEPCHbIN JTOTMYECKUIA CUrHar, ABNALWMINCS NoBTopuTENneM

49 |I1> WNO <UNHB> cpabaTtbiBaHMS U3MEPUTENBHOIO opraHa NepBov CTyNeHW 3alnThbl
OT MpPEBbILLIEHNS NO TOKY
FNOrMYECKUA CUrHarn, SBNSIOLLMINCS NoBTopuTenem cpabaTbiBaHNs

50 | 1> WO N3MepUTENBHOMO OpraHa NepBour CTYNEHW 3allmTbl OT NpeBblLLe-
HWs NO TOKY

51 |1> <VHB> WHBEPCHbIN NOrMYECKMIN CUTHar, ABMSIOWMINCSA MOBTOPUTENEM

Cpa6aTbIBaHMF| I'IepBOIZ CTyneHu 3alnTbl OT NpeBbILLEHUA NO TOKY
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52

NOrNYecKnn curHan, aBNALWNNCS noBTOpUTENEM Cpa6aTbIBaHMﬂ
I'IepBOI7I CTyneHu 3alunTbl OT NpeBbILLEeHUdA No TOKY

53

| >

\Y

NO <MHB>

WMHBEPCHbIA NOrMYEeCKNn CUrHan, siBMsitoLWLnNNCs NoOBTOpUTENEM
cpabaTtbiBaHMA U3MEPUTENBHOIO opraHa BTOPOW CTYMNEeHN 3auTbl
OT NPEBbLILLIEHUS MO TOKY

54

1>> 1O

NOrNYECKUIN CUrHan, ABNAILNNCS noBTopuUTEEM CpGGaTbIBaHVIFI
N3MEPUTESTbHOIo opraHa BTOpOl7I CTyneHu 3alnTbl OT NpeBbllle-
HWA MO TOKY

55

1 >> <1HB>

VIHBepCHbIVI NOrNYECKNn cUrHan, ABNALWNINCS noBTOpUTEIIEM
Cpa6aTbIBaHVIFI BTOpOVI CTyneHun 3alnTbl OT NpeBbILLUEHNA MO TOKY

56

| >>

NOrNYECKUIN CUrHan, ABNAILNNCS noBTopuUTeENiem CpaGaTbIBaHVIFI
BTOpOVI CTyneHu 3anThbl OT NpeBbILLEHNA Mo TOKY

57

| >>> MO <UHB>

VMHBEPCHbINA NOrMYECKNin cUrHan, siBfsioLWLNNCs NOBTOpUTENEM
cpabaTtbiBaHMA U3MEPUTENBHOIO opraHa TpeTben CTyNeHU 3aLnThbl
OT NPEBbILLIEHUS N0 TOKY

58

| >>> 1O

NOrMYecKknin curHan, SBNALWNNCS nosToputenem cpabartbiBaHus
N3MepUTENBHOTO OpraHa TpeTben CTYNEeHW 3awmnTbl OT NpeBbILLe-
HWS NO TOKY

59

| >>> <UHB>

WHBEPCHbBIN NTOTMYECKUIA CUrHar, ABNSAIOLLMIACS NOBTOPUTENEM
cpabatbiBaHMsA TPETbEN CTYNEHU 3aLLMTbI OT NMPEBbILIEHNS MO TOKY

60

| >>>

NOrMYecKknin curHan, SBNALWNNCS nosToputenem cpabartbiBaHus
TPETbeN CTYNEeHW 3aLWTbl OT NPEBbILLEHWS MO TOKY

61

| >>>> 10 <UHB>

VIHBepCHbIVI NOrNYECKUn cUrHan, ABNALWNNCS NnoBTOpPUTEIIEM
cpa6aTb|Bava N3MEPUTESTbHOIo opraHa L-IeTBepT017| CTyneHu 3a-
LLNTbI OT NPEBbILLUEHNA MO TOKY

62

| >>>> 1O

NOrNYECKUN CUrHan, ABNAILWNNCS noBTopuUTEIIEM Cpa6aTbIBaHV|$-|
N3MEPUTESTbHOIo opraHa quBepTon CTyneHn 3alnTbl OT NpeBbI-
LLeHnA No TOKY

63

| >>>> <VHB>

WHBEPCHbIN NOTMYECKUIA CUrHar, SBNAOLLMIACS NOBTOpUTENEM
cpabaTbIiBaHNa YeTBEPTOM CTYNEHN 3aLMThbl OT NPEBbILLEHNS NO
TOKY

64

| >>>>

NOTrNYECKUIA CUTHar, SIBNSIIOLLMIACS NoBTOpUTENEM cpabaTbiBaHNs
YEeTBEPTON CTYNEHM 3aLUMTBI OT NPEBBILLEHMS NO TOKY

65

10> HO <UMHB>

WHBEPCHbIN NOMMYEeCKNiA cUrHan, SBnsoLWnincs noBTopuTenem
cpabaTtbiBaHMA U3MEPUTENBHOIO OpraHa NepBOn CTYMEHW 3alUnThI
OT MpeBbILLEHNA MO TOKY HYNEBOW NOCeAoBaTeNnsHOCTU

66

10> HO

NOTNYECKUIA CUrHar, SIBNSIIOLLMIACS NoBTOpUTENEM cpabaTbiBaHNs
N3MepuUTENbHOro opraHa NepBOK CTyNeHN 3alnTbl OT NpeBbILLe-
HWsS1 MO TOKY HYNEBOW NocrnefoBaTenbHOCTU

67

10> <UHB>

MHBepCHbIVI NOrNYEeCKNin curHan, ABNALNNnCs noBToputenem
Cpa6aTbIBaHVIFI nepBon CTyneHu 3alunTbl OT NpeBbIlLEeHUA NO TOKY
HyﬂeBOVI nocneanoBaTesibHOCTU

68

10>

NOrNYECKNIN cuUrHan, ABNsALNnCs noBToputenem Cpa6aTbIBaHI/IF|
ﬂepBOI7I CTyneHu 3alunTbl OT NpeBbILLEeHNUA No TOKY HyJ'IeBOVI no-
cnegoBaTtesibHOCTU

69

10>> MO <UHB>

VHBEPCHbI NOTMYECKUin curHar, SBnaLwuincs noBToputenem
cpabaTbiBaHNA U3MepPUTENbHOro opraHa BTOPOI CTYMNeHN 3alUmnThbl
OT MpPEBbILLIEHUS MO TOKY HYMeBo NnocrneaoBaTenbHOCTU

70

10>> MO

NOTMYECKNiA CUrHar, SBNSOLLMIACS NoBTopUTENeM cpabaTbiBaHUs
N3MEPUTESIBHOIO OpraHa BTOPOiA CTYMEHU 3aluUTbl OT NPeBbILLEe-
HMS MO TOKY HYNEeBOW NOCNefoBaTENbHOCTU

71

10>> <MHB>

WHBEPCHbIN NOMMYEeCKNin curHan, SBnsoLWninca noBToputenem
cpabaTbiBaHMsA BTOPOM CTYMNEHM 3aLUNThbl OT NPEBbLILLEHUS MO TOKY
HyNeBOW NocneaoBaTenbsHOCTU

72

10>>

NOTNYECKUIA CUTHar, SIBNSIIOLLMIACS NoBTOpUTENEM cpabaTbiBaHNs
BTOPOW CTYNEHMW 3alUWThl OT NPEBbILLEHNSA NO TOKY HYNEeBOW Mno-
cnegoBaTenibHOCTH

73

12> HNO <MHB>

I/IHBepCHbIVI NOrM4Yecknin curHan, ABNALNNnCs noBToputenem
Cpa6aTbIBaHMﬂ N3MEepPUTESTIbHOIo opraHa I'IepBOI7I CTyneHun salunTbl
OT MOBbILLIEHNA TOKa O6paTHOIZ nocneanoBaTesibHOCTU

74

12> HO

NOTMYECKUNiA CUrHar, SBNSAOLLMINCS NOBTOpUTENeM cpabaTbiBaHUs
N3MEPUTESIbHOIO OpraHa Nepeoli CTYNeHW 3aLyThl OT MNOBbLILLEHUS
Toka 06paTHON NocregoBaTeNbHOCTU
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75 12> <HUIHB>

I/IHBepCHbIVI NOrM4YecKnin curHan, ABNALNNCs noBToputenem
Cpa6aTbIBaHMﬂ I'IepBOIZ CTyneHu 3alnTbl OT NOBbILLEHNA TOKa 06-
paTHOVI nocneanoBaTesibHOCTU

76 12>

NOrNYECKUN CUrHan, ABNAILNNCS NnoBTOpPUTENEM CpaGaTbIBaHI/IFI
I'IepBOl7I CTyneHu 3alunTbl OT NOBbILLEHUA TOKa 06paTHOI7I nocneano-
BaTEJIbHOCTU

77 | 12>> HO <MHB>

VIHBepCHbIVI NOrNYEeCKNn cUrHan, ABNALNNCS noBToputenem
Cpa6aTbIBaHVIFI N3MEPUTESTIbHOIo opraHa BTOpOVI CTyneHun 3alnTbl
OT MNMOBbILWEHNA TOKa 06paTHOIZ nocneagoBaTesibHOCTU

78 | 12>> WO

NOTrMYECKUin cUrHan, sBNSLWNINCS NoBTopuTenem cpabaTtbiBaHUs
N3MepPUTENBHOIO OpraHa BTOPOW CTYNEHW 3alUMTbl OT NOBbILIEHUS
TOka obpaTHoOM nocrnegoBaTenbHOCTU

79 12>> <1HB>

WHBEPCHbIA NOrMYEeCKNn CUrHan, siBNsioLWLnNNCs NOBTOpUTENEM
cpabaTtbiBaHMs BTOPOM CTYMNEHMW 3alnThbl OT NOBbILLIEHWS TOKa 00-
paTHOM NocnegoBaTenbHOCTH

80 12>>

NOrMYecKnin curHan, SBNALWNNCS nosToputenem cpabartbiBaHus
BTOPOW CTYMEHW 3aLUMTbl OT NOBbILWEHNS TOKa 06paTHON nocneao-
BaTENbHOCTU

81 | B31 <MHB>

WHBEPCHbIN NTOTMYECKUIA CUrHar, ABNSAIOLWMIACA MOBTOPUTENEM
cpabatbiBaHMs BHeLLHen 3amTbl Ne1

82 | B31

NOrNYecKnin curHan, SBnsLWNNnCa NoBTopuTenem cpabaTtbiBaHus
BHeLUHen 3awmnTbl Ne1

83 | B32 <MHB>

WHBEPCHbIA JTOTMYECKUIA CUTHar, ABNAOLWMIACS NOBTOPUTENEM
cpabatbiBaHMs BHELWWHeN 3awmnTbl Ne2

84 | B32

NOrNYEeCcKUn curHan, ABnsLWnnCs NnoBToputenem cpabaTtbiBaHus
BHeLUHen 3awmnTbl No2

85 | B33 <MHB>

WHBEPCHbIA JTOTMYECKUIA CUTHar, ABNSAOLWMIACS NOBTOPUTENEM
cpabatbiBaHMs BHeLWWHeN 3awmnTbl Ne3

86 | B33

NOrNYecKnin curHan, ABnsLWNNCa NoBTopuTenem cpabaTtbiBaHus
BHelUHen 3awmnTbl Ne3

87 | B34 <VHB>

WHBEPCHbBIN NTOrMYECKUIA CUrHar, ABNALWMIACS NoBTOpUTENeM
cpabatbiBaHMs BHELWHeN 3awmnTbl Ne4

88 | B34

NOrNYECKUn curHan, ABnsLWNNCa NnoBTopuTenem cpabaTtbiBaHus
BHeLWHen 3awmnTbl Ned

89 | B35 <VHB>

WHBEPCHbIN NOMMYEeCKNin curHan, SBnsoLWnincs noBToputenem
cpabatbiBaHMs BHELWHeN 3awmnTbl Ne5

90 | B35

NOrNYECKUn curHan, ABnsLWNNCa NnoBTopuTenem cpabaTtbiBaHus
BHelwHen 3awmTbl Ne5

91 |B36 <VHB>

MHBEPCHbIN NOMMYEeCKNin cUrHan, SBnsoLWnincs noBTopuTenem
cpabatbiBaHMsa BHELWHeW 3awmnTbl Ne6

92 |B36

NOrMYECKUn cuUrHan, ABnsLWUNCa NoBTopuTenem cpabartbiBaHus
BHeLUHen 3awmnTbl Ne6

93 |B37 <MHB>

WMHBEPCHbIA NOrMYECKNN CUrHan, siBAsitoLWLNNCS NOBTOpUTENEM
cpabatbiBaHMs BHeELWWHeN 3amnTbl Ne7

94 | B37

NOrNYecKnin curHan, SBnsLNnCs nosToputTenem cpabaTtbiBaHUs
BHeLUHen 3awmnTbl No7

95 | B38 <MHB>

WHBEPCHbIA JTOTMYECKUIA CUrHar, ABNSAOLWMIACS NOBTOpUTENEM
cpabatbiBaHMs BHeLLHe 3awmnTbl Ne8

NOrNYeCcKNin curHan, ABNALWNNCS noBTOpuUTENEM Cpa6aTbIBaHMﬂ

9 |B38 N
BHeLlHewn 3amTbl No8
97 | AYP <NHB> MHBepCHbIN curHan AYP
98 | AYP curtan AYP
99 | YAIB <NHB> WHBepcHbIN curHan YAIB
100 | YAIB curHan YAIB
101 | ABP BKJ1. <MHB> MHBEPCHbIN curHan BknyeHns ABP
102 | ABP BKI1. curHan sknoveHna ABP

103 | ABP OTKIJl. <MHB>

MHBEPCHbIN curHan oTknoyeHns ABP

104 | ABP OTKII.

curHan otknio4venus ABP

105 | ABP BJ1IOK. <MHB>

WHBEPCHbIN curHan 6rnokuposku ABP

106 | ABP BJ1OK.

curHan énokmposkun ABP

107 | HE NCIOJIb3YETCA
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108 | HE MCIMOJIb3YETCHA

109 | YCKOPEHVE <NHB> WHBEPCHbIN CUrHaN BKMYEHUS YCKOPEHUS BbIKNKOYEHMUS
110 | YCKOPEHMVE CUrHas BKMIOYEHUs1 YCKOPEHUS BbIKITOYEHUS
111 | AlMB <NHB> nHBepcCHbIN curHan AlB

112 | AlNB curHan AlNB

113 | BNIC1 <NHB> WHBEPCHbIN BbIXOAHOW normyeckuin curHan Ne1
114 | BJ1C1 BbIXOHOW norndyeckuin curdan Ne1

115 | BJIC2 <NHB> WHBEPCHbIN BbIXOAHOW normyecknin curHan Ne2
116 | BJIC2 BbIXOAHOW normyecknin curHan Ne2

117 | BJIC3 <VHB> WHBEPCHbBIN BbIXOAHOW nornyeckunin curHan Ne3
118 | BJIC3 BbIXOAHOW normdeckun curHan Ne3

119 | BJIC4 <HB> WHBEPCHbLIN BbIXOAHOW noruyeckun curHan Ne4
120 | BJ1IC4 BbIXOHOW norndeckuin curdan Ne4

121 | BJIC5 <HB> WHBEPCHbBIN BbIXOAHOW nornyeckuin curHan Ne5
122 | BJIC5 BbIXOAHOW normyeckun curHan Ne5

123 | BIIC6 <MHB> WMHBEPCHbIN BbIXOAHOW JTIOrMYecknii curHan Ne6
124 | BJNIC6 BbIXOAHOW normdyecknn curHan Ne6

125 | BNC7 <MHB> WMHBEPCHbIN BbIXOAHOW NTIOrMYeckni curHan Ne7
126 | BNIC7 BbIXOAHOW normdecknn curHan Ne7

127 | BINIC8 <MHB> WMHBEPCHbIN BbIXOAHOW NIOrnyecknii curHan Ne8
128 | BJIC8 BbIXOAHOW normdecknn curHan Ne8

Ta6nuua Ne6 lNMepeyeHb coobweHun «XKypHana cuctemMbIi»

Kopg CobbliTne
0 YKypHan nyct
1 Owmnbka xpaHeHnst AaHHbIX
2 Owmnbka xpaHeHnst AaHHbIX
3 HeuncnpaBHOCTb BH. LUMHBI
4 BH. WmHa ncnpaeHa
5 TemnepaTypa Bbllle HOPMbI
6 Temnepatypa B HOpMme
7 Temnepartypa HUXe HOpMb!
8 Temnepatypa B HOpMe
9 MCA HewucnpaseH
10 MCA mncnpaseH
11 MPB HeucnpaBeH
12 MPB mncnpaseH
13 MC[ HeucnpaBeH
14 MC[ ncnpaseH
15 He ncnonbayetcs
16 He ncnonbayetcs
17 Owmnbka KOHTPOITbHOW CyMMbl YCTaBOK
18 Owmnbka KOHTPONBHOW CYyMMbI AaHHbIX
19 Owmnbka KOHTPONBbHOW CYyMMbI AaHHbIX
20 Ownbka xxypHana cucTembl
21 Owwnbka xxypHana asapum
22 OcTtaHoBKa YacoB
23 He ncnonb3yetcs
24 BbICTpbIN cTapT
25 MeHt0 — yCcTaBKN N3MEHEHbI
26 [Naponb n3meHeH
27 C6poc xypHana cuctembl
28 C6poc xypHana aBapwum
29 C6poc pecypca BhIknoyaTens
30 C6poc nHaunkaumm
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31 C6poc cBepx ycTaBoK

32 COTY — ycTaBKU N3MEHEHbI

33 Owwnbka 3agaroLiero reHepaTopa

34 PecTtapT ycTponcTsa

35 YCTPONCTBO OTKITHOYEHO

36 YCTPONCTBO BKIHOYEHO

37 Kputnyeckas owmbka yctponctea

38 He ncnonbayetcs

39 He ncnonbayetcs

40 Bhikntovatenb OTKIOYEH

41 Bbikntovarenb BKNOYEH

42 briokMpoBKa BblKnovaTens

43 OTka3s BbIkNo4aTens

44 HewncnpaBHOCTb BbIKNOYaTENS

45 BHeLHAs HencnpaBHOCTb BbIKAOYaTeNs
46 HewncnpaBHOCTb ynpaBneHns BblKNKYaTens
47 Pabota YPOB

48 3alwmTa OTKINIo4YNTb

49 AlB 6noknmpoBaHo

50 AlB BH. 6noknpoBKa

51 3anyck AlB 1kp

52 3anyck AlB 2kp

53 AlB BKMOYnNTL
54 AYP 6noknposaHo
55 AYP oTknounTb

56 3anyck YAIB

57 YAIB 6noknpoBaHO

58 YATB BH. 6110KMpoBKa

59 YATlB BkNO4YUTL

60 ABP 6noknposaHo

61 ABP BH. GriokmpoBka

62 KoHTpons ABP

63 ABP oTknounTtb

64 ABP Bkntountb

65 ABP BKknounTh peseps
66 ABP oTKNOuYnTb peseps
67 He ncnonbsyeTtcs

68 He ncnonbayercs

69 Kntoy BKAOUYUTD

70 Kntoy oTKmounTb

71 BHeluHee oTkmo4YnTb
72 BHellHee BKHOYNTL

73 CAOTY oTkntounTtb

74 COTY BKNO4NUTb

75 OcCHOBHbIe yCTaBKM

76 Pe3epBHble ycTasku

77 BHell. pe3epBHble YCTaBKK
78 He ncnonb3yeTtcs

79 MeH0-0CHOBHbIE YCTaBKM
80 MeH1o-pe3epBHbIe YCTaBKu
81 COTY-0CHOBHbIE YCTaBKU

82 COTY-pe3epBHble YCTaBKN
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IIpunosxenue k norosopy Ne OT «__ » 20 1.

KapTa 3aka3a Ha mukponpoueccopHoe pene MP301 3awunTbl n aBToma-
TUKN BBOAA, NNHUUN, CEKLLMOHHOIO BbIKIIOYaTens

3aka3uuk

Tun MP:

mpoi-[ |-[ [ ]

HomuHanbeHOE HaNpspKeHNE MMTaHUS U AUCKPEeT-
HBIX BXOJIOB:

110- Un =110B;

230—- Un ~230B/=220B

XXX — HMHOE HalpspKeHUe

Jnana3oH TOKOB HYJIEBOU MOCJIEI0BATEIBHOCTH
1 — 010,02 10514, lu=1A;
5 — 010,02 105y, lh=5A

HoMmuHansHBIN BXOOZHON TOK:

1 - Ig=1 A;

5 - lg=5A

Monens:

301 — pene 3amUTHI U AaBTOMATHKHU BBOJA,

JIMHHUH, CCKIIMOHHOT'O BBIKJIFOYATECIIA

Cepus:
MP — yHHUBepCaJbHBIE MUKPOIIPOLIECCOPHBIE
pelie 3aIuThl BHEPro000PYA0BaHUS
KonuyectBo n3nenmii: IIT.
TexHuveckoe onucanue ¥ pyKOBOACTBO MO IKCIIyaTalllu: IT.
3AKA3YUK: N3I'OTOBUTEJIb:
« » 20 1. » 20 1.
M.IT M.II
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