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BBEOEHUE

Pene 3awutbl 1 aBTOMaTMKMU BBOAA, NIUHUU, CEKUMOHHOTO BbikrtodaTena MIM3-01PRO co-
OTBETCTBYET TexHu4Yecknum ycrosmam TY-3433-001-37359762-2017 N3m. Ne1 « YcTponcTtea pe-
ne 3awuTsl, ynpaeneHna n astomatuku tunos MM3, MY, WTM».

HacToswmmn OOKyMeHT npeaHasHadeH aAnsg nsyvyeHus pere 3awmtbl U1 aBTOMaTUKM BBOAA,
NUHUN, cekumoHHoro BbikntovaTtena MIM3-01PRO.

B coctaB JaHHOro AOKYMeHTa BKITHOYEHO: onmMcaHue YCTPOWCTBa M npuHumna paboTtsl pe-
ne MIM3-01PRO, TexHn4eckne xapakTepuCcTukn, a Takke cBegeHus Heobxoanmble Ans NpaBunb-
HOW 3KCnyaTauum 1 pykoBoAcTBO no npotokony cBsasn « BASTION-CETb».

CopepxaHue 3TOro JOKYMeHTa pacnpocTpaHseTca Ha Bce Moauduvkaumm nsgenms.

MpennpuaTtve octaBnsieT 3a cobon NpaBoO BHECEHUS U3MEHEHUI, HE yXyALlalowmx napa-
MEeTPOB U3aenus.

1 HASHAYEHUE U3OENUA

Pene 3awmntbl n astomatmkm MIMN3-01PRO (ganee — MIN3-01PRO) npeaHa3HaveHo ons
3alUnThI:

- KabernbHbIX 1 BO3AYLUHbIX NIMHUI anekTponepenay HanpsbkeHnem 6-35 kB;

- TpaHcopmaTtopoB (Hanpumep, B KadeCcTBe pe3epBHOW  3aliUTbl  CUMOBbIX
TpaHcdopMaTopoB);

- 06bEKTOB Marion SHepreTukn n ap.

YCTPONCTBO NpeAHa3HayYeHo Ans UCMNONb30BaHWA C BbIKMOYaATENAMU, UMEKOLLMMN LiEenn
AeLlyHTUPOBaHNA.

MIM3-01PRO saBnsieTca COBPEMEHHbLIM LMEPPOBLIM YCTPOUCTBOM 3alUUTbI, YNpPaBleHUs U
NpoTUBOABAPUNHON aBTOMATUKW, W npeacTasBnseT cobon KOMOMHMPOBAHHOE MHOrOMYHKLMO-
HanbHOEe YCTPOMCTBO, obbeauHsaowee pasnuyHble OYHKUUU 3awWunTbl, UBMEPEHUS, KOHTPOIS,
MECTHOIo U ANCTaHLMOHHOIO yrpaBneHns.

Mcnonb3oBaHue B MIM3-01PRO coBpeMeHHOW aHanoro-undpoBon U MUKPOMpPOLLECCOp-
HOW 3anemeHTHoM 6a3bl obecrneynBaeT BbICOKYHO TOYHOCTb U3MEPEHUA U NMOCTOSIHCTBO XapakTe-
PUCTUK, YTO NO3BONSET CyLLECTBEHHO NOBLICUTL YYBCTBUTENbHOCTL M BbICTPOAENCTBME 3aLLNT, a
TakKe YMEHbLUNTb CTYNEHN CEeNEeKTUBHOCTM.

®dyHkumK, BbinonHsemble MIMN3-01PRO, npuBeaeHbl B Tabnuue 1.1.

Tabnuuya 1.1
Konunyectso

OyHKUUK Koo ANSI o

CTyneHemn
3alwmTa oT NoBbILLEHNSA TOKA 51 4
3alwmTa OT NoBbILLEHUS] TOKA HYIEBOKW NOCNeAoBaTeENbHOCTH 51N 2
3awuTa oT NoBbILEHMs] TOKa 0bpaTHOM NocneaoBaTenbHOCTH 46 2
[BykpaTHoe AlB BbiknovaTena sawmiiaeMoro npucoeanHeHna 79 —
KoHTponb coctosiHus Bbikntovatens ¢ YPOB S0BF —
AsTomaTtuka AYP n YAIB, ABP oT BHEWHMX curHanos — —
Bocemb BHELWHMX 3alMT OT BHELLHNX CUTHaNoB — —

Mpopomkenne Tabnuubi 1.1



Bocemb BXOOHbIX IOrMyecknux curdanos no rnoruke «» nnun «AJNMnN» — —_

BoceMb BbIXOAHbIX NOrMyecknx curHanos no fornke «AJMA» —_ —_—

MHavkaumsa 0enCTBYOWMX (TEKYLWMX) 3Ha4YeHM ToKa 3aLumaemMo-
ro npucoegnHeHus

MecTHOe 1 ANCTaHUMOHHOE ynpaBneHue BbiKoYaTenem, nepe-
KIMOYeHne pexmnma ynpaBneHus

3agaHue BHYTPEHHEeN KOHurypaumm (BBo4 3aLUmMT 1 aBTOMaTUKM,
BbIGOp 3aLUUTHBLIX XapakTEPUCTUK, KONIMYECTBO CTYMNEHEN 3aLUUThI, — —
nporpaMMmpoBaHue NOrMKN 1 T.4.) NPOrpaMMHbIM CNOCOB0M

MecCTHbI 1 ANCTAHUMOHHBIN BBOA, XpaHEHNE U OTODOpaxeHue
YyCTaBOK 3aLUUT M aBTOMaTUKN

Perncrpauus aBapunHbix napameTpoB 3aliuLLaemMoro npucoeau-
HEeHUA (OEeNCTBYIOLNX 3HAYEHUI TOKa N TUNAa NOBPEXAEHNS) U cpa- — —
GaTblBaHME M3MEPUTENBHbLIX OPraHoB

Peructpaums nsmMmeHeHus1 CUrHanoB Ha AMCKPETHbIX Bxodax (co-
CTOSIHWS BbIKNOYaTENSA NPUCOEAMHEHNS, Lenen AMCTaHLUNOHHOIO
yNpaBneHns 1 BHELLHMX 3aluUT) U KOMaHA yrpaBrieHnsi NocTynato-
LLIMX MO KaHany CBs3n

YyeT KonmyecTBa OTKNIOYEHMN BbIKIOYaTENs — —

lMonyyeHne ANCKPETHBLIX CUrHanoB ynpasseHust U 6NOKMPOBOK, Bbl-
Jaya KoMaHf ynpasrieHNs, aBapunHom 1 npegynpegutensHom cur- — —
Hanmsaumm

O6meH nHdopmaumen ¢ BepxHum yposHem (ACY TIT) — —

HenpepblBHaa camognarHocTvka annapaTtHoOM U NporpaMMHON Ya-
CcTn

YCTpPONCTBO NMeEeT ABe rpynrbl YyCTaBOK, Ha3blBaeMble «OCHOBHAA» U «pe3epBHan», KOTO-
pble MOryT 6bITb BblbpaHbl NPU NpOrpaMMUpoOBaHUKM Yepes KnaBuaTypy, NepCoHanbHbIN KOMMbHO-
TEp Unu ceTb CBA3W. YCTAHOBMNEHHAs rpynna ycTaBoK, MOXeT ObiTb mHauvumpoBaHa Ha MKW.
HesaBncumo OT cgenaHHOro BbliboOpa, YCTPOMCTBO MOXET MPUHYOUTENbHO MCMNoSib3oBaTb pe-
3epBHble YCTaBKn. OTO MOXET ObITb BbIMNOSIHEHO Yepe3 CeTb UNN AUCKPETHBIN BXOA, cneunansHO
CKOH(UrypupoBaHHbIN Anst aton uenu. Korga curHan cbpacbiBaeTcs, TO nNpeaBapuTesibHO Bbl-
OGpaHHas rpynna ycTaBoOK yCTaHaBNMBaETCHA CHOBA.



2 TEXHUYECKUE XAPAKTEPUCTUKU

Tabnuua 2.1

MapameTp

3HauyeHue

AHanorosble BXoAbl:
Llenn namepeHmns toka
=  KONWYECTBO;
= [OManasoH BXOAHbIX TOKOB:
o pabouuni;
O aBapuiHbIM B dpasax;
O Hynesown
nocnegoBaTenbHOCTY IN;
" Tepmu4yeckasi yCTOMYNBOCTb:
o ANUTENbHO;
o B Te4YeHue 2 c;
o BTe4dyeHne 1c
* noTpebnsemasi MOLWHOCTb:
YactoTa
"  HOMMHarNbHOE 3HA4YEeHUE;
= paboymn gmanasoH

4

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

oT 0 no 5IH;

41H;

401H;

100IH

npwv HOMMHaNLHOM Toke He Bonee 0,25 B-A;

50y
ot45 00551y

[nckpeTHble BXOab!:

KONN4ecCTBO;

HOMUHAnNbHOE HaNPsKEHNE;

HanpsbkeHne cpabaTtbiBaHUS;

KoadppMUMEHT BO3BpATa;

notpebnsaembin TOK B yCTaHOBUBLLEMCH

pexumve;

3aZepka no Bxoay, He bonee

" UMNYNbC PEXEKLNN;

"  MWHMMarbHas OSIMTENbLHOCTb CUrHana
(aHTMOpebesroBas 3agepxka)

4 (2 nporpaMmmupyembix).

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

Ke = 0,95;

0,8-1,4 MA;

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

7 MC

PenenHble Bbixoabil:
"  KONUYeCTBO;
"  HOMMHarbHOE HanpsXeHue;
" HOMMHAarbHbIA TOK Harpy3Ku;
" KOMMYTaLMOHHasA CNocoBHOCTL B Lienu
ynpasreHus BblkroyaTenem, L/IR<40 mc

" pa3Mblikalolan CNocoBHOCTb ANsA NOCTO-
AHHOIO TOKaQ,
= KOJinm4yecTBO KOMMyTaLlMVI Ha KOHTaKT:

4 (1 nporpaMmmupyembii);
250 B;

8 A;

no 10 A Ha Bpema 1,0 ¢
no 30 A Ha Bpewmsa 0,2 c,
0o 40 A Ha Bpemsa 0,03 ¢
24 B,8A;48B,1A;

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

" HOMWHalnbHOE HamnpsxXeHne NMTaHnA,

* pabounin ananasoH NUTaHUN:
O HanpshkeHue nepeMeHHOro Toka;
O HanpshkeHue NoCTOSAHHOro TOKa;

* noTpebnsemasi MOLLHOCTb:
O B HOPMarbHOM PEXUME;
o npu cpabaTbiBaHUN 3aWMT

Harpy>XeHHbIN; 10 000;
HeHarpy>XeHHbln 100 000;
OneKTponuTaHue:

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

OT1 100 o 300 B (gonyctumbli ypoBEHb MNyJib-
caumn 20 %);

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

Llenn gelwyHTMpoBaHus:
" [MTaHMe OT TOKOBbIX Luenen (dasbl A, C):
O  MMWHMMarsbHbIA BXOOAHOW TOK;
O BpeMs roTOBHOCTMU;
o noTpebnsiemas MOLHOCTL MO O4HON
dasze.

3A;
300 mc npu 41H;

5 B-A.




Mpopomkenne Tabnuubi 2.1

MapameTtp

3HayeHue

"  [UCKPETHble BbIXO4bl AeLlYHTUPOBA-
HUA:
O KOJINYeCTBO;
o TWUN OUCKPETHOro BbIXOAa;
O HOMWHanNbHbIN ANUTENbHbIN TOK;
NMUKOBbIV TOK Ha NPOTshXeHun 20 mc

NHTepdenc yenoBeko-MaLLMHHbIN:
"  MHOMKaATOPbl CBETOANOOHbIE
O KOSIM4ecTBO
o ¢B06OAHO Ha3Ha4Yaemble
= KnasuaTtypa
= gucnnen

8

4

6 KnaBuL

CBETOAMOOHbIN, 2 CTPOKKM Mo 16 CMMBONOB

JlokanbHbI HTEPdENC

USB-2

YpaneHHbIn nHtepdeinc:
* TWM KaHana

® CKOpOCTb Nepenayun gaHHbIx, 6ut/c

" [0alibHOCTb CBA3U MO KaHaly
" TIPOTOKOIJ1 CBA3N

2-X NpoBoAHast puanyeckasi NMMHUS
RS485 (M30nMpoOBaHHbLIN)

1200/ 2400/ 4800/ 9600/ 19200/ 38400/
57600/115200

[o 1000 m

“BASTION-CETb” (MODBUS)

Bpemsi roToBHOCTH

0,5 ¢ npu HanpsbkeHun nutanusa 220 B yacTo-
Tom 50 'y,

Pernctpauus coobLueHuni:

* KypHan aBapuu,; 32

" )KYpPHasn CUCTEMbI 128
Nokasatenun HageXHOCTW:

" cpeaHsisi HapaboTka Ha OTKas; 100000 4

* cpeaHee BpeMsi BOCCTaHOBNEHNAY

"  MOJSIHbIA CPOK CNYyX6b1%

" MOTOK JTOXHbIX cpabaTbiBaHUM YCTPOW-
CTBa B rog

He bonee 14
He meHee 20 neT
He bonee 1-10%

Pabouuni agnanasoH TemnepaTtyp okpyxaroLle-
ro Bosgyxa

MuHyc 25... +40 °C

MpenenbHbIM paboynin gnanasoH TemnepaTyp
OKpyXatlLlero Bo3gyxa ¢ coxpaHeHnem oyHk-
LM 3aLnT

MuHyc 40... +70 °C

OTHOCHMTENbHAdA BNaXHOCTb

98 % (npwn +25 °C 1 Hmxe)**

ATMocdepHoe AaBneHue

79,473 ... 106,7 kla

abapuTHble pasmepbl™*

110x175x173 MM (C y4€TOM OTBETHOM YacTu
pa3sbEMOB)

CreneHb 3awmTbl, obecnevynBaemasa ob60nou-
KO (Kopnycom);
CTteneHb 3alUnThbl KNEMMHbIX pa3bEMOB

IP30 no NOCT 14254-2015;
IP20 no TOCT 14254-2015

*  |H — HOMVHanNbHbBIN BXO4HOM TOK (HOMUHASbHbBIN BTOPUYHBIA TOK OT (pasHbIX

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

** He ponyckaeTcs KOHAeHcaums Brarv npu akcnnyaTaumm pene
*** [abapuTHbIE U NPpUCOeaNHUTENbHbIE pasMepbl NPUBEAEHbI B MPUNOKEHUN 2

YCTpONCTBO no noxapHown 6esonacHoctn cootBeTcTBYET TpeboBaHuam MOCT 12.1.004-91 n
CTb MO3K 60950-1-2003.

YCTPONCTBO He npefHa3HayeHo S YCTAHOBKW M 3KCMyaTtauun BO B3PbIBOONACHBLIX U MNO-
XapoonacHbIx nomeLyeHusix no MNMY3 (“lNMpasuna ycTponcTBa 3neKTpoyCcTaHOBOK”).

TpeboBaHus anekTpomMarHuTHon coBmectumoctn B cootBeTctBum ¢ TOCT P 51317.6.5 —
2006 (M3K 61000-6-5) «CoBMECTUMOCTb TEXHMUYECKMUX CPEACTB AfeKTpOMarHuTHasi. YCcronyu-
BOCTb K 3IEKTPOMArHUTHbIM MOMeXaM TeXHUYECKUX CPEeACTB, NPUMEHSEMbIX Ha 3MEeKTPOCTaHUm-
AX 1 nogctaHuusax. TpeboBaHMsa N MeTOAbI UCMbITAHUI» NpUBEAEHbI B Tabnuue 2.2.



Tabnuuya 2.2

MapameTp

3HauyeHue

YCTOMYMBOCTb K BO3AENCTBUIO HAHOCEKYHAHbBIX UMIMYS1b-
CHbIX NOMEX B COOTBETCTBUMN C
CTb M3K 61000-4-4-2006:
- UCMbITaTeNbHbIN YPOBEHDb
- aMnAnTyga UcnbiTaTenbHbIX MMMNYbCOB ANS:
a) BXOAHbIX Lenen NuTaHus;
6) ocTanbHbIX HE3AaBUCKMMbIX Lienen;
- KpUTepun kavyectBa yHKLUMOHUPOBAHUSA

4 kB
2 kB

YCTONYMBOCTb K NpoBanamM 1 KpaTKOBPEMEHHbBIM NpepbiBa-
HUSIM HaNPSHKEHUS CETU ANEKTPONUTaHNS B COOTBETCTBUN C
TpebosaHuamm CTb MOK 61000-4-11-2006 (MOK 61000-4-
11:2004):
a) YPOBEHb UCMbITATENBHOrO HaNpPsXXeHus B % OT HOMU-
HanNbHOrO HaNPSYKEHNSA ANEKTPONUTaHUS:

1) onga npepbiBaHN;

2) Onsa npoBarnos;
0) 4NNTENbLHOCTL NPOBAroB;

B) NpepbiBaHUN;

0 %,;

40 %j;

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

B) KpuTepumn kadectea pyHKUMOHMPOBAHUS ‘A’
YCTONYNBOCTb K 3MEKTPOCTaTUYECKMM pa3psgam B CO-
otBetcTBum ¢ CThE IEC 61000-4-2-2011:

- UCMbITATENbHbLIN YPOBEHb; 3

- UCMbITaTeNbHOE HanpshKeHne uMnyrbca paspagHoro
TOKa;
- KpuTepun kayectsa PYHKLUMOHNPOBAHUS

6 kB (Nnpu KOHTaKTHOM paspsae)
8 kB (npu Bo3ayLLHOM pa3psae)

a

YCTOMYMBOCTb K BO3AENCTBUIO MUKPOCEKYHOHbIX M-
NynbCHbIX NOMEX OONbLLOW 3HEPTMM B COOTBETCTBUM C
FOCT IEC 61000-4-5-2017 (M3K 61000-4-5-2014):
- aMNNUTyAa HanpsikeHns NcnbiTaTenlbHoOro MMNynbca:
a) Npu nogaye NoOMexu rno Cxeme «nNpoBo4-NPOBOAY;
0) Nnpu nogaye NOMexXM MO CXeme «NPOBOA-3EMNNAY;
- UCNbITaTeNbHbIN YPOBEHb:
a) Npu nogaye NOMexu no CXxeme «nNpPoBo4-NPOBOAY;
0) Nnpu nogaye NOMeEXM MO CXeme «NPOBOA-3EMNNAY;
- KpuTepun kadectsa PyHKLUMOHUPOBAHUSA

YCTONYNBOCTb K BO3AENCTBUIO MOBTOPSOLLMXCS Koneba-
TenbHbIX 3aTyxatwmx nomex yactoton 0,1 n 1 My B
cootBeTcTBUM ¢ OCT IEC 61000-4-12-2016:
- aMmnAUTygHOEe 3HavyeHne  NepBOro UMMysibca UCMbI-
TaTenbHOro HanpsKeHus:

a) Npu nogaye NoOMexun No CXeme «JIMHUA-NUHUSAY;

0) npu nogaye NOMeEXM MO CXEME «ITMHUSA-3EMNAY;
- CTENEHb XXECTKOCTU UCMbITAHUN;

(120,1) B;
(2,520,25) kB
3

- Kputepun kadectsa PyHKLUMOHUPOBAHUSA a
YCTONYNBOCTb K BO3AENCTBUIO MArHUTHOrO nons npo-

MbILUITEHHOW YaCTOTbl B COOTBETCTBUN C

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

- UCMbITaTerNbHbIN YPOBEHb; 4

- HANPSAXXEHHOCTb HENMpPEepPbIBHOrO MarHUTHoOro nong no- | 30 A/wm;
CTOAHHOW WHTEHCUBHOCTH,

- HaNpPsHKEHHOCTb KPATKOBPEMEHHOIO MarHuTtHoro nons, | 300 A/m
- KpuTtepun kavdectsa PyHKLMOHNPOBAHUS ‘a”




MpopomkeHue Tabnuupl 2.2

YCTOMYMBOCTb K BO3AENCTBUIO MMIMYJSTIbCHOMO MarHUTHOIO
Nnonsl, BO3HUKAKLEro B pe3ynbTaTe MOSIHUEBLIX pa3ps-
[0B N KOPOTKUX 3aMbIKaHUN B CETAX 3MEKTPONUTAHNA B
COOTBETCTBUM C TpeboBaHNAMM

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

-UCNbITaTENbHbIN YPOBEHD; 4
- MakcumarnbHasa HanpsKEHHOCTb MarHUTHOIO NOJ4; 300 A/m
- KpUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA “a”

YCTOMYMBOCTb K BO3AENCTBUIO PagmMo4acTOTHOMO 3r1eK-
TPOMarHMTHOro NofsA B COOTBETCTBUM C

CTBb IEC 61000-4-3-2009:

- HANPSYKEHHOCTb M3MNy4aeMoro 04HOPOAHOro anekTpo- | 10 B/m
MarHMTHOro Nnons:

- AManasoH YacToT 3MEKTPOMarHUTHOro Nons; oT 80 oo 1000 MIy,
- UCNbITaTeNbHbIN YPOBEHb; 3
- KpUTEPUIN KavyecTBa PYHKLMOHNPOBAHNSA “a”

YCTONYNBOCTb K BO3AENCTBUIO KOHOYKTUBHbLIX MOMEX,
HaBeOEHHbIX PagnoYacTOTHbIMU 3NEKTPOMAarHMTHbIMN
nonsamu B cootBeTcTBUM ¢ CTB IEC 61000-4-6-2011:

- UcnblTaTenbHOE HanpshkeHue, B; 10
- UCNbITaTeNbHbIN YPOBEHb; 3
- KpuTepun kadectsa PyHKLUMOHMPOBaHUS «a»

YCTONYMBOCTb K BO3AENCTBMIO 3aTyXatoLLero konebda-
TEeNIbHOro MarHMTHOro MOJiIsi B COOTBETCTBUMU C
IEC 61000-4-10:2001 (FOCT P 50652-94):

- ucnblTaTenbHbIN YPOBEHD; 30 A/m
- CTEeNEeHb XECTKOCTU UCTbITAHWUM; 4
- KpuTepun Kadectsa PyHKLMOHMPOBaHUS «a»

[MomexoycTon4mBoCTb K KonebaHusMm nutarollero cete-
BOro Hanps»xeHus, no IEC 61000-4-17:2015:
- NyNbcaunsa HaNPSXKEHUS ANEKTPONUTaHUS 10%

MoMexoyCcTOMYMBOCTb K MageHuo HanpsKeHus, KOpoT-
KMM 3aMblKaHUSIM 1 UBMEHEHWIO MNTAIOLLLETO MOCTOSAHHO-
ro HanpsxeHus, no IEC 61000-4-29:2000:

- NnepepbiB AnekTponutaHna 6e3 mameHeHus napamet- | AU 30% - 0,1 cex;
poB AU 60% - 0,1 cekx;
AU 100% - 0,05 cek

Momexoamucens ot MM3-01PRO He npeBblwaeT HopMm, yctaHoBneHHblx B TOCT IEC
61000-6-4-2012.

ConpoTuBreHne mn3onaumMm He3aBUCUMbIX BHELUHUX 3MEKTPUYECKUX Lenen (KpoMe HU3KO-
BOMbTHbIX Lienein) OTHOCUTENbHO Koprnyca u Mexay cobon, namepeHHoe MeraoMmeTpoM MOcCTo-
SIHHOrO TOKa C BbIXxogHbIM HanpsikeHnem 500 B, He meHee 100 MOMm.

N3onsuma Bcex He3aBUCUMbIX 3NEKTPUYECKMX Lienen yCTponcTBa (KpOMe HU3KOBOSIbTHbIX
Lenen) OTHOCUTENBbHO Kopryca U Mexay coboK BblAepXKMBaET B TedeHne 1 MUH gencTBue UCnbl-
TaTenbHOro HanpsxeHus 2 KB npakTuyeckn cuHycougansHon popmel yactotom 50 Iy,

N3onauusa Bcex He3aBUCUMbIX SNEKTPUYECKUX Lienen yCcTponcTea (Kpome uenen nHrepden-
ca RS-232, RS-485) oTHOCUTENBHO Kopryca U Mexay cobon BblaepxmBaeT 6e3 noBpexaeHumn
BO3JeNCTBME NUMMYNbCHOrO HanpshkeHns B cooTBeTcTBUM ¢ pasgerniom 8 NOCT 30328-95 (mak-
cumanbHas amnnuMtyga umnynbca 5 kB).



3 ONMUCAHUE YCTPOUCTBA

3.1 YcTpouctBo u paboTta nsgenus

MIM3-01PRO umeeT MoaynbHYO CTPYKTYpY (CM. puc. 3.1) n coCToUT U3 crnegyrowmx Mo-
aynen:

. MOAyrb LeHTparbHoro npoueccopa v ynpasnexdus MLUITY;
" mMoAaynb (BBoAa) curHanoB aHanorosbix (MCA);

= Moayrnb (BBOAA) curHanoB ANCKpeTHbIX 1 pene (MCOP);

" Moaynb nutaHus n caasm (MIMC).

Bce mogynu BBOoAa-BbiIBOAA MMEKOT pasbeMbl ANA CBSA3WM C MOAYNEeM LEeHTpanbHOro npo-
ueccopa u 6nokoM NUTaHMsa NOCpPeaCcTBOM Kpocc-nnaTthl.

Moagynu yctaHaBnusatoTcsi BHyTpu kopnyca MIM3-01PRO. [Ons nogkntoyeHus BHELLHUX
Luenen Ha BCeX MOAYIAX MMEKTCS KIEMMHbIE KONMOAKU MPYXXMHHOMO Y BUHTOBOIO (4NA TOKOBbIX
BX04OB) TUNa (No 3aka3sy Bce KneMMbl MOryT 6bITb BbINOSTHEHbI BUHTOBLIMU).

Tokn Ha BxoAe mMoAaysnsi CUrHanoB aHanoroBbIX NpeobpasyloTca AaTynkamu TOKOB, U
PUNbTPYOTCHA aHanoroBbiMmM UNbTPaMN HU3KUX YacToT, OTCEKAOLWMMUN BbICLUME FAPMOHUKN BO
BXOAHOM cuUrHane, a 3atem, nepegatotca Ha MUY,

Modynb ueHmpanbHO20 npoyeccopa u yrnpaesieHuUsi COCTOUT U3 MOAYNSA LeHTparbHo-
ro npoueccopa u MoAynsa KnasvaTtypbl U BbINOMAHAET OYHKUUKU aHanoro-undgposoro npeobpaso-
BaHW4, BbluMCrieHns n ceasn. MNpu nomowm 12-paspsagHoro AL aHanorosble curHanbl, NOCTY-
natowme ot MCA, npeobpasytotca B undpoBon ko n obpabartbiBatotcsa npoueccopomM. Nonyya-
eMble B UTOre JaHHble onpeaenstoT yCroBnusa cpabaTtbiBaHUS 3aLLMT.

[nsa npepoTtBpalleHnst 3aBMcaHna npoueccopa npeaycMoTpeH CTOPOXEBOW Taumep, ne-
pesarpyxawLun cuctemy B criydae cbos. MNapameTpbl XXypHana aBapunHbIX cObbITUN, KOHGUTY-
paunsa 3awmT, YCTaBKkK, Naposib Nonb3oBaTens Ans BXxoAa B CUCTEMY XPaHATCS B SHEProHe3aBu-
cumom nporpammupyemom M3Y.

Ha mogyne ueHTpanbHOro npoueccopa HaxoouTCs pasbEM ANs MOAKMYEHUS Moayns
knasuaTypbl. Mogynb knaBmaTypbl obpasyeT uHtepdenc mexay nons3osatenem n MM3-01PRO.

[nsa koHdurypmpoBaHus yctponctea Ha moayne MUILLY nmeeTca ranbBaHNUYeCcKn U30nu-
poBaHHbIN NHTepdenc USB.

MoOynb cucHanoe QUCKpemMHbIX U peJie No3BOoNseT YCTPOMCTBY MonyyaTb CUrHanbl OT
BHELLHMX YCTPOWCTB U BblgaBaTb CUrHas HEUCNPaBHOCTU CaMOro YCTPOWCTBA 3aluUThbl, pasnuy-
Hble 3anporpaMMMpOBaHHbIE CUTHANbI 3aLLMTbl U aBTOMATUKMW.

MoQdynb numaHusi No3BONSET NUTaTb YCTPOUCTBO, KakK OT MOCTOSAHHOIO, TaKk U NepemMeH-
HOro OMepaTMBHOIO TOKa B LUMPOKOM Avana3oHe WU3MEHEHUS MUTAKOLLEro HanpsXXeHus U ocy-
wecTensieT cB4a3b ¢ cucteMamu ACY BbILECTOSLWErO YPOBHS MNPy MOMOLLM ranbBaHUYeCKN U30-
nupoBaHHOro rnocregosartesibHoro nopta RS485.

ﬁ ﬁ ﬂ ﬁ 07
c'\m/l?:;ﬁ-rs Monyne Mogaynb :} RS-485::
OVNCKPETHBIX 1 cvrHanos NUTaHWs 1 CBA3N
aHanoroBbIX
pene
\d
Mogynb USB
LeHTpansHoro
npoueccopa n <}:{>
ynpasneHus

PucyHok 3.1 — Ctpyktypa MIN3-01PRO
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3.2 NporpammHoe obecrneyeHue

YcTpoiicTBo paboTtaeT nog ynpasnenunem OMEPALIMOHHOW CUCTEMbI PEANIBHOIO
BPEMEHW (OCPB), obecneunBatoLern o06paboTKy nporpaMMHbIX 3a4ay B JOCTYMHOE BPEMS U B
Heob6XoaMMOM MOpPsSIAKE OYEPEAHOCTM.

MporpammHoe obecneveHne BkNoYaeT B cebs cnegyowme 3agaydn:

e 3aga4va 06paboTkM BXOAHbLIX ANCKPETHbLIX CUrHamNOB;

e 3ajaya undpoBon unbTpaLmm n ocumnnorpadopoBaHus;

e 3ajauya NOrnKku 3almT N aBTOMATUKN;

e 3aJava 4YacoB peasibHOro BpEMEHMU;

e 3ajava peanusaunn yHKUNA YenoBeKo-MaLlMHHOIMO MHTepdenca n camogmnarHo-
CTUKK;

e 3agava BBOAA-BbIBOAA MO nocrnegoBaTenbHOMY MHTePdENcy;

Peanusaums yctaBok N0 BPEMEHU A1 pa3HblX 3awmUT B MporpamMmMe OCYLLECTBISIETCSA Npu
MOMOLLIM OAHOKaHaNbHOIo TalMepa U CUCTEMbI NPEepbIBaHUIA.

MporpammHoe obecnevyeHme MMeeT BCTPOEHHbIN MeXaHU3M KOHTPOMsi COOCTBEHHOrO Koaa.
HacTosiwee pykoBOACTBO AENCTBUTENBHO C Bepcren nporpammHoro obecneveHus (M0)
2.06.
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N3mepeHus B MIMN3-01PRO npoun3BogaTcs No YeTblpEM KaHanam Toka. [lepBUYHbIE TOKK

4 NAPAMETPbl USBMEPEHUN

TpaHcdopMaTopoB TOKa 3afatoTcsa cornacHo Tabnuue 4.1.

Tabnuua 4.1
HavmeHoBaHue napameTpa 3HavyeHue
1 |Odnana3oH nepBUYHOro Toka gasHoro TpaHcchopmartopa Toka TT | 0-1500 A;
2 |[Odvana3oH NnepBUYHOroO TOKa TpaHcdopMaTopa Toka HyrneBown 0-100 A;
nocnegoBatenbHocTu (TTHIT)
3 |ANCKpeTHOCTb YCTaBOK MO TOKY 1A

HomuHaneHbIn nepBuyHbIM TOK TTHI paccunteiBaeTcs:

=1, Ky

roe lu, - HOMYHarbHBIN TOK YETBEPTOro N3MepUTENLHOro TOkoBoro Bxoaa (1 unu 5 A);

Krpr - KOQMMUUMEHT TpaHcdopmaLmm TpaHcdopMaTtopa Toka HyneBow nocnenosaTenbHOCTH.
KoachpmumneHT BO3BpaTa Ansi TOKOBbIX M3MepUTENbHbIX opraHoB (MO) makcumanbHOro

OencTBus NpUHAT pasHbim 0,95.
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5 KOHTPOIJ1b U YINPABJIEHUE BbIKITIOYATEJNEM

Ansa ocywecTBneHns OyHKLMIA KOHTPONSA MNOSOXEHUS, NU3MEHEHNSA COCTOSHUS BbIKITHOYa-
Tensi MCNOMb3YKTCA BHELWHWE CuUrHanbl ¢ OnOK-KOHTAKTOB BbikNtovatens. [Ana peanusaumm
yrpaBsreHus BblKItoyaTenemM npegycMoTpeHbl crieytolme BO3MOXHOCTN nogavm komaHg (pu-
CYHOK 5.1):

- OT BHELIHErO Kroya yrnpasneHus;

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

- 0 UHTepency caaAsun.

YnpasneHne no nHtepdgency cBs3n MOXeT ObiTb 3anpeLleHo. YnpaBneHne oT BHELIHEro
KnoYa M OT BHELWHen cxembl MoxeT ObiTb BBegeHo Ha «PA3SPELUEHO» nnn «KOHTPOJb».
CwurHanbl € KNYa unm oT BHELLHEN CXEMbl OEeACTBYHOT:

- B pexume «PASPELUEHO» Ha cooTBeTcTBYtOWME pene MIM3-01PRO «BKITKOYNTb»
nnn « OTKIMIOYNTby;

- B pexume «KKOHTPOJIb» gencteune He BbiNonHAeTcs. CurHanbl UCNonb3yTCs TOMb-
KO B noruke paboTbl aBTOMATUKN.

YnpasneHue ot
Knoya

T
I
KMo paspelieHq
A3.n4 BKITIOUNTb N
KOHTpOrb |

T OR KoHTponb koMaHrgbl

: «BKITIOYUTLY B

| — IOMVKe aBTOMATUKY
I
I
I
I
KoY paspelueHQ |

OR

A3.04 OTKHOYU T AN

KOHTPOJ1b

KoMaHaa:
BKIMIOYNTb

'D‘s"D‘4 BKIMHOYUTL \L

YnpaBnexue

BHellHee
T

BHELUHee paspeleHQ |

KOHTPOJIb

OR

KOMaHaa:

|
T
|
|
|
|
|
|
|
| OTKIMHOYUTb

BHELUHEE pa3peLleHQ

]
I

A3.L04 OTKIHYUTb
KOHTPOIlb
L OR KoHTponb KoMaHAb!
«OTKMOYUTbY B
forMKe aBTOMaTUKY
YnpaBnexue ot
caTy
T
BKIOYUTb, paspetieHQ |
no nHTepdeiicy cBasm
ppercy 3anpeLieHo :
OTKNKOUNT, paspeleHq_,
no uHTepdeincy ceasm
3anpeLieHo

PucyHok 5.1 — Jlorvka Bblgayn KoMaHg yrnpasneHus
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Mpy ogHOBpPEMEHHOW nojayvye KOMaHA Ha BKIOYEHME W OTKIYEHME MPUOPUTETHON ABNSA-
eTca KOMaHAa Ha OTKINoYeHue.
Mo hakTy BKMOYEHMS BbIKNoYaTens ocywectengaetca 6rnokmposka AlB Ha Bpemst T6 (cm.
n. 6.3.1) n yckopeHune TokoBbIX 3awnT Ha Bpems «JIUT-Tb YCKOP.» (Tan. yck.). Takke B anro-
puUTMax ynpasrieHus BblKIlo4aTenemM UCnonb3yTca criefyolmne BENNYUHbI:
- Tvmn — Bpemsa Bblgadm nMnynbca Ha BKNOYEHME UK OTKITHOYEHNE BbIKNOYaTENS;
- «BPEMA OTKI» (ToTkn) — BpeMs OTKIIOYEHMS BbIKNKOYaTENs, UCNOSb3YeTCs B JIOrMke
YPOB.
Mpw Heucnonb3oBaHun pyHKuuK YPOB ToTkn npumeHseTcs npy (oopMuMpoBaHMu curHana
HeucnpaBHOCTU «OTKa3 BbIkNoYaTens» (CM. N 5.4) 1 COOTBETCTBYHOLLEN 3aMMUCU B XXypHarne cu-
CTEMbI.

5.1 KoHTponb nonoXxeHus BbIKNOYaTens

CurHanbl ¢ BNOK-KOHTaKTOB BbIKNOYaTeNs («COCT. BKIOYEHO» U «COCT. OTKMOYEHO») pac-
NO3HaKTCH COrnacHoO anropuTMy, NokasaHHOMY Ha pucyHke 5.2. Ecnn BGnoK-KOHTaKT «BKITHOYEHO»
Pa30MKHYT, @ BOK-KOHTAKT «OTKMKYEHO» 3aMKHYT, TO BblpabaTbiBaeTCsl CUrHas «MosfoXeHue:
OTKNIOYEH». B crniyyae, korga 610K-KOHTaKT «BKIHOYEHO» 3aMKHYT, @ «OTKMOYEHO» - Pa3OMKHYT,
BblpabaTbiBaeTCA CUrHan «nosioxXeHue: BKMYEH». Ecnu oba curHana nvewT oanHaKoBoOe 3Ha-
YyeHue bonblue BpemeHn Tumn, TO BbipabaTbiBaeTCs CUrHan « HEUCNPaBHOCTb BbIKITOYaTENSA».

1 COCT.
'D' BKITHO4YEHO

& NOSOXeEHUE;
\ BKITIOYEH

& Tumn
Z HENCNPaBHOCTb
& BblKno4vaTend
COCT. / MosoXeHwne:
A2 oTkNlYeHo ¢ OTKIOHEH

PI/IcyHOK 5.2 — Jloruka onpepeneHna nonoxXeHmsa BblKn4yaTtena

5.2 OnpepneneHne MOMeHTa BKIIOYEHUA/OTKIIOYEHUA BbIKNOYaTens

OnpepgeneHve MOMEHTa BKIMHOYEHUS/OTKMIOYEHNSA BbIKNOYaTeNnsa (CurHanbl «BblKMOYaTeNb
BKITIOYEHY, «BbIKMOYATENb OTKMIOYEH») OCYLLECTBNSAETCA MO WU3MEHEHWUI0 MNOSIoXKeHus Onok-
KOHTaKTOB COrflacHO anropuTMy, NOKasaHHOMY Ha pucyHke 5.3. o BKMOYEHU0 BbIKNOYaTens
OCYLLIECTBNAETCH YCKOPEHNE TOKOBbIX 3awmT 1 6noknposka AlB.

B cxemy AlNB
| NONoXeHue: sl T z puc. 6.18
OTKIIOYEH BbIKMIOYaTeNb
BKITOYEH YckopeHue
|
|
q

R
I_ BBEAEHO
| MIONOKEHIE: ) Sl T ( curHan: )
BKITIOYEH L BbIBEEHO ycKopeHue

Tan.yck.

S| T “

R
BLIKNIOYaTenb
) OTKIMIOYEH

PucyHok 5.3 — Jlornka onpegeneHunst BKMOYEHUS/OTKNIOYEHUS BbikNtoyaTens

Py
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CurHan oTkNioYMTb BbiKMNoYaTenb BbIAAETCH HEMOCPEACTBEHHO MPU NOABIIEHUN KOMaHAbI
Ha OTKNtoYeHe Ha Bpems Tumn (pucyHok 5.4). CurHan BKMOYUTL BbIKITOYaTeNb CO34aéTcH Ha
BpeMs Tumn nocne Bblgayyv KOMaHAbl Ha BKIOYEHWE MPU BbINONHEHWUU CNeayroLmnx YCnoBun

(pucyHok 5.4):

- COCTOSIHME BbIKNYaTensa — OTKITHOYEH;

- HET KOMaHAbl OTKIMHOYNTb BbIKI1HO4YaTE b,
- OTCYTCTBYIOT 6J'IOKVIpOBKa BKITIOMEHUA BbIKIto4YaTeNA U CUrHasibl 0 HenCnpaBHOCTAX Bbl-

Krno4vaTen4d.

CurHanbl BKMOYUTL/OTKMOYNTL BbIKIONATENS YNPaBnsioT paboTom KECTKO Ha3HAYeHHbIX

perne, a Takxke MoryTt ObITb 3aBeAeHbl Ha Nobble nporpamMmmMmupyemblie pene.

KOMaHaa: BKN4YnTb

| BbIKMOYaTenb BKJ'IIOHM

NMOMOXeHWe: OTKIHYEH

KOMaHaa: OTKIIYUTb

t =2 OR
—R
s| T
Tumn
R
&

BbIKIOYaTenb OTK IOM

curHan:
BKJ1. BbIKJT.

curHan:
OTKI. BbIKI.

OR

5.3 Bbligaya komaHA ynpasBrieHUs1 BbiKIoyaTesnem

Hewucnp.ynpas.
BblKMOYaTens

Pl/lcyHOK 5.4 — Jlornka Bblga4ym CUrHaNoOB Ha BKITHOYEHME/OTKINIOYEHNE BbIKMNOYATENS



CurHan aBapuiHoe oTknoveHne dopmmpyeTcs nNpu cpabaTtbiBaHUM 3alUMT BBEAEHHbIX B

5.4 ABapunHoe OTKI4YeHUe BbIKIoYaTens

pexume «OTKJTKOUYEHUME». MNpu nosiBneHnn curHana «aBapunHoe OTKIIOYEHNE»:

1.
2.

3.

na» npouncxoauT 3anpet AlB.

OTKJIFOYEHHE
(aBapmiiHoE)

MIOJIOJKCHHE:
BKITIOUEH

KOMaH/1a:
OTKJIFOYHTH

YcraBka
CTYIICHH

samuTel. AIIB

]

|
smczeno N[ g

Bblgaétca komaHaa «OTKNIYNTbY (PUCYHOK 5.5).
Mpn Hannumn ToKa Bbiwe 0,12IH B TeyeHMe BpemeHu OTkNoYeHnsa (ToTkr) Bbipa-
BGaTbiBaeTCs curHan «0oTkas Bblknovatensay u npu paspewénHom YPOB no cpaboTtaBluen ctyne-
HW BblpabaTbiBaeTcs curHan «YPOB».

Mpn paspewénHom AlB no cpaboTtaBLuen CTyneHn no gakTy OTKIYEHUS BbIKIHO-
yatensa dopmupyeTtca curHan «nyck AlNB». B cnyvyae nosiBneHust curHana «oTkas BblKnoyaTe-

CUTHAJ. OTKa3
BBIKTIOYATECIIA

YcraBka cTyneHu
samutel. YPOB

BBCACHO |

1>lypos

—

TOJIOJKCHHE!
OTKJIFOUEH

Typos
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BBIBCJICHO

CHTHAJI: yCK
AIIB

PucyHok 5.5 — Jlornka paboTbl npy aBapumnHOM OTKIHOYEHUN

CHTHAI
pabora YPOB



6 ONMUCAHUE 3ALLUT
6.1 TokoBble 3aWunTbI

6.1.1 MakcumanbHasa TokoBasa 3aluTta

MakcumarnbHasa TokoBas 3awmrta (MT3) MoxeT umeTb 4 cTyneHn («[>», «I>>», «[>>>y,
«>>>>y») C He3aBUCMMOMW WNU 3aBUCUMOW BPEMSATOKOBOW Xapaktepuctukon. Kaxgasa cTyneHb
MMeeT BO3MOXHOCTb ONOKMPOBKM OT BHELLUHEro AMCKPETHOro curHana (nyck oT MHBEPCHOro Cur-
Hana). Hanvune vnu oTcyTcTBME GNOKMPOBKM 3adaeTcs B yCTaBKax KOHurypauuu. Ycnosuem
cpabaTtbiBaHNS 3alUMTbl MOXeT 3aJaBaTbCHA PEXUM MPEBbILWEHUS YCTaBKM MO TOKY OLHOW WNn
Bcex Tpex ¢as.

KonnyectBo cTyneHen MakcumarbHOW TOKOBOM 3alLMUTbl 3aaeTcsa B yCTaBKax KOHQuUrypa-
unun. Kaxgas ctyneHb moxeT pabotatb Ha WO, cpabaTbiBaHne, curHanuMsaumio, aBapunHoe oT-
KnodeHune, nyck ocumnnorpadga (Onuus).

Hannuune AlB, YPOB, yckopeHusi No kaxaow CTyrneHu 3afaéTcs B ycTaBKax KoHdwurypa-
uuu.

Bce cTyneHn ¢ He3aBUCMMOWN BPEMSATOKOBOW XapaKTEPUCTUKON (DYHKLMNOHAIbHO NMOEHTUY-
Hbl U UMEIOT XapaKTepUCTUKKN, YKa3aHHble B Tabnuvue 6.1.

Tabnuua 6.1.

HavmeHoBaHue napameTpa 3HavyeHue
[lvana3oH ycTaBoK MO TOKY AN BCEX CTYMNEHEN: 0 —-40IH
[nanasoH ycTaBoK No BpeMeHWU, C: 0 — 3000 c*
[MCKpeTHOCTb YCTaBOK:
Nno TOKY 0,01IH
Nno BpEMEHMU 0,01 ¢ (0,1 c)**
OcHoBHas norpelwHoCcTb cpabaTbiBaHNA MO TOKY:
B AnanasoHe 0,2 — 2IH, npuBegeHHas K 2IH +1,5%
B Anana3oHe 2,1 — 40IH oTHocuTenbHas +2.5%
OcHoBHas norpelHoOCTb cpabaTbiBaHNA MO BPEMEHMU: +10 mc

*MNpuMmeyaHne — 3gecb 1 ganee No TEKCTY AnanasoH YCTaBOK NO BpeMeHU aaeTcsa 6e3
yyeTa cobcTBEHHOro BpemeHu paboTtbl nameputensHoro opraHa (30 - 50 mc). Beiaepxka Bpe-
MEHW 3aLlmnT onpeaensieTcsl Kak CymMma napaMeTpoB «yCTaBka No BPEMEHM» U «CODCTBEHHOE
BpeMsa paboTbl UIAMEPUTENBHOIO OpraHa.

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

Mpn BbIGOPE MakcMManbHOM TOKOBOM 3alUMTbl C 3aBUCMMOWN OT TOKa YCTaBKOW MO Bpe-
MeHU, Bpems cpabaTbiBaHMs onpegenseTcs opMyron:

t :&, MC, (6.1)

cp |
I—”—O,G

cp
roe k — koadpuumeHT, xapakTepusyoLwmnn BUg 3aBUCUMON XapakTepUCTUKN;
| 5x - BXOOHOW pa3HbIN TOK YCTPONCTBA;

| - BENNYMHA TOKa YCTaBKM 3aBMCUMOWN OT ToKa cTtyneHn MT3.

*** Npume4vyaHmne — Popmyna (6.1) pencreuTenbHa TONbLKO NpU Isx > Icp.

[dnanasoH yctaBok koadduumeHta k ot 0 go 4000, AMCKPETHOCTL YCTAHOBKM 1.
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Ha pucyHke 6.1 npeacraBneHbl rpaukm 3aBUCUMbIX XapakTEPUCTUK C pasnUYHbIMU 3Ha-
YyeHnamn koadppumumerta K. [Insa Beibopa yctaBkm koaddpuumneHTa K pekomengyetcs:

1) ecnu 3awmTa ycTaHaBnNMBaeTCsd BMECTO perfie Uiy NNaBkoW BCTaBKM C M3BECTHOW Xa-
PaKTEPUCTUKON, TO 3Ha4YeHne K moxeT ObiTb onpeaeneHo nyTeM COBMELLEHUSI JAaHHOW XapaKTe-
PUCTUKN C NpeacTaBieHHbIMU Ha rpaduike;

2) ecnuv 3awuTa ycTaHaBnMBaeTCs Ha nocriegoBaTtenbHbliX ydacTkax J19M1 (puc. 6.2), 10
BbIOOP XapakTepUCTUKN OCYLLECTBISETCA MO NPUHLUNY CEeNeKTUBHOW paboTbl 3alMT CMEXHbIX
y4acCTKOB.

XapakTepucTHUKM 3aBucumoii MT3
20 ﬂ
s | K=4000

/’,/
L ——17

16 = |
14 | 1]

1 st K=800

B e 1 —
12 LA » L1 /
1
//// 17
+ 10
= \ - 1
LT
8 \\ = = =gt
L L
6 \ 1] ////
I | —
1 1
\ e \\ ///
4 \ S
2 \\\ /// T
0 T T T T T
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'padmkn 3aBUCMMON XapaKTePUCTUKN

A [ 5 I ;

1 A \ A
(O S

PucyHok 6.2 — K BbIGopy 3aBUCUMON XapakTEPUCTUKN CMEXHbIX Yy4aCTKOB.

3aBncumMas xapaktepucTuka 3awmTbl ydactka AB BbiOMpaeTca Takum obpasom, 4Tobbl
Bpems ee cpabaTbiBaHUSA ObINO Ha CTyneHb CENEKTUBHOCTU Bornblue BpeMeHu cpabaTtbiBaHus
3awnTbl yyactka bBB. Takum obpasom, cornacHo puc. 6.2 CTyneHb 3aBUCUMOMN XapaKTepucTuka
3awmTbl yyactka Ab gormkHa pacnonaraTbCsl Bbille CTYNEeHU 3aBUCMMOW XapaKTEPUCTUKN 3aLu-
Tbl y4acTka BB.

MporpaMMHO MOXET OblTb 3aJaH PEXUM YCKOPEHUS MaKCMMaribHOM TOKOBOW 3aLUMThbl
npy NOOGOM BKMOYEHUN BbIKMOYaTenNs. Bpemsa OencTBusa yCKOpeHUs C MOMEHTA BKITHOYEHUS U
3agepxka Ha cpabaTbiBaHWE NO YCKOPEHUIO 3a4aéTCs NoNb30BaTENEM.

Ecnu ana kakon-nmbo CTyneHn 3awmTbl 3agaHa ycTaBka Nno BPEMEHU MEHee 3a4epKKu
Ha cpabaTbiBaHME MO YCKOPEHMtO, TO cpabaTbiBaHne npoundonaet no ycraske «YCKOPEHUEY.

dyHKkuMoHanbHaa cxema MT3 npuBegeHa Ha pucyHke 6.3. briok, nokasaHHbI Ha PUCYH-
Ke 6.3 peann3oBaH NporpaMmmHo.
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Bnok BxogHoOM norukn

YcTtaBka

i

[ia > |
. [BCE (pasbl !

min [2% ® !

|

|

[ >-¢
max ofHa dasa |_
i

Briok: Tanmep

T HL Il

OR

s ! s
&
Boigepxka
BpEMEHU

| 3aBuCMMasn
|
)

He3aBucmmMmas

“1”

Briok norukm Cpa6aTbIBaHVIF|

CTtyneHb aBapuitHoe
OTKN4YeHne

T
|
|
| OR
|
|
|

aBapus 3anncb B
curHanusauusi XKypHan asapui
» /_cpabatbiBaHue
r—
BbIB H cpabartbiBaHue

PucyHok 6.3 — bnok MT3 npu mexaydasHbix K3 (6510k BXOAHOW NOrMKK, Tanmep 1 650K NOrmku
cpabaTbiBaHNS)

6.1.2 3awmTa OoT ogHOMAa3HbIX 3aMblKaHU Ha 3eMIILO

[ByxcTyneHyaTas 3awimrta OT 3aMblkaHU Ha 3emnto («10>», «10>>») MoXeT cpabaTbiBaTb
No U3MepeHHOW OCHOBHOW lo, MO pacyeTHOM OCHOBHOM 10 1y No naMepeHHoON rapmoHuke Ir Toka
HyrneBon nocnegosatenbHOCTU. CTyneHn 3awmuTbl UMET He3aBUCUMYIO BPEMSTOKOBYIO Xapak-
TEPUCTUKY, BO3MOXHOCTb BITOKMPOBKN OT BHELLUHErO ANCKPETHOrO curHana.

KonunyectBO cTyneHen 3aluTbl OT 3aMblkaHUA Ha 3eMII0 3a[aeTcs B yCTaBKax KOHQUry-
paunn. Kaxxgaa ctyneHb moxeT paboTtate Ha MO, cpabaTbiBaHve, curHannsaumio, aBapumnHoe
OTKITOYEHMeE.

Hanuune AlB, YPOB, yckopeHusa no Kaxaow CTyrneHu 3afaéTcs B yCcTaBKaxX KOHurypa-
L.



XapakTepucTukmn nokasaHbl B Tabnuue 6.2.

Tabnuua 6.2
HavmeHoBaHue napameTpa 3Ha4yeHue
1 [umanasoH ycTaBOK No TOKY 4S5 u3MepeHHoro Toka lo, 50 Mu;: 0—-5IH
[vana3oH ycTtaBok No TOKy Ansa pacyeTHoro Toka 10: 0 —40IH
[nanasoH ycTaBoK No TOKY ANS U3MEPEHHOro ToKa BbICLLEN 0-2,5IH
rapMOHUKM Ir:
2 [manasoH yCcTaBOK MO BpEMEHMU 0— 3000 c*
3 [uCKpeTHOCTb YCTaBOK:
Mo Toky 0,01IH
Mo BpemeHun 0,01 ¢ (0,1 c)**
4 OcHoBHas npMBeAeHHas K Imax norpelwHocTb cpabaTtbiBaHUS +1,5%
Mo TOKY:
5 OcHoBHas NOrpeLHoOCTb cpabaTbiBaHNSA NO BPEMEHU: +10 mc

*MpmeyaHne — 34ecb M ganee No TEKCTY AManas3oH yCTaBOK MO BpeMeHU aaeTcs 6e3
yyeTa cO6CTBEHHOro BpemMeHu paboTbl M3MepUTENbHOro opraHa. Bpems paboTbl nameputens-
Horo opraHa lo < 50 mc, nsmeputenbHoro oprana Ir < 500 mc.

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

®PyHKUMOHaNbHas cxema TOKOBOW HeHanpaBSfieHHOW 3alUmTbl OT 3aMblkaHUs Ha 3eMIto
npueegeHa Ha pucyHke 6.4. bnok, nokasaHHbIN Ha pUcyHKe 6.4 peannu3oBaH NPoOrpamMmMHo.
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YckopeHue
BblBEOEHO

“qz BBEAEHO

BKNKO4YeHne
BblKnKo4aTena

a3

BHELU. CUrHan

OR

ycKopeHue

n4

I

| aBapwisi

OR
cuUrHanusaums

cpabatbiBaHe—|

wyr

Mo

BblBEAEHA

03
n4

BrokvpoBka/nyck

Brok

BXOZHOW 10>10yct %

JIOTUKN

Brnok BXxoaHOW Norvkm

YcraBka

10 (n3mepeHHoe)

10 (pacuéTHoe)

PucyHok 6.4 — bnok 3awwnTbl OT 3aMblKaHUW Ha 3eMJT0
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OR

|| cpabatbiBaHus

Brok noruku

cpabaTbiBaHVe
no



6.1.3 3awmTa OT NOBLILLEHUS TOKa 0bpaTHOM NocrneaoBaTeNbHOCTHU

[ByxcTyneHyaTtass TokoBas 3awimMta obpaTHoW nocnegoBaTenbHOCTU («I2>», «12>>»)
paboTaeT No pacyeTHbIM 3HaA4YeHNAM TOKOB obpaTHon nocnegoBaTtenbHocTn 2. CTyneHun 3a-
LWNTbl MMET HEe3aBUCMMYHK BPEMATOKOBYH) XapaKTEPUCTUKY, BO3MOXHOCTb OGMOKMPOBKM OT
BHELUHEro AUCKpPETHOro curHana.

KonnyecTtBo cTyneHen 3awmuTbl OT MOBbIWEHUA TOKa obpaTHOM nocrnenoBaTenbHOCTU
3afaeTcs B yCcTaBkax KoHurypauun. Kaxgas ctyneHb moxeT paboTtaTtb Ha NO, cpabaTbiBa-
HWe, CUrHanu3auuio, aBapumnHOE OTKITHOYEHNE.

Hanuune AlB, YPOB, yckopeHnsa no Kaxaow CTyneHun 3a0aéTcsa B yCTaBKax KOHUry-
paunn.

®PyHKUMOHANbHAA cxema TOKOBOW HeHarnpaBfieHHOW 3awuTbl obpaTHOM nocrnegoBa-
TENbHOCTU npuBeLeHa Ha pUcyHKe 6.5. bnok, nokasaHHbIM Ha pUCYHKe 6.5 peannsoBaH Mpo-
rpamMmmHo.

YckopeHue

|  BbIBEOEHO
wq BBE/IEHO 2

OR

BKIo4YeHune
BblKnoYaTend

03 &

BHELL. curHan
ycKopeHue

a4

| _asapus

OR
| curnanusaumsa

cpabaTblBaHne —
4[6)

BblBEEHa

aq

03
a4

6nokuposka/nyck

OR

%

12>12ycT 4 z

Bbnok norvku
cpabaTtbiBaHus

T ([
[ OR
cpabaTbiBaHue

PucyHok 6.5 — 3awimTta oT NoBbILWEHMsI TOKa 06paTHOW NocneaoBaTeNbHOCTY
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XapaKkTepucTukM nokasaHbl B Tabnuue 6.3.

Tabnuuya 6.3
HavmeHoBaHue napameTpa 3HavyeHue

1 [wnanasoH yCTaBOK MO TOKY 4S5 BCEX CTYyNeHeun: 0 —-40IH
2 [Onana3soH yCcTaBOK MO BPEMEHMU, C: 0 — 3000 c*
3 [WCKpeTHOCTb YCTaBOK:

Nno TOKY 0,01 1H

NO BpEMEHMU 0,01c(0,1c)**
4 OcCHOBHas NOrpeLLHOCTb cpabaTbiBaHMs NO TOKY:

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

B aman. 2,1 — 40IH oTHOCUTENbLHaA +2,5%
5 OcHoBHas norpelwHoCcTb cpabaTbiBaHNSA NO BPEMEHMU: +10 mc

*MpumeyaHne — 3gecb M ganee No TEKCTY AuManasoH yCTaBOK NO BpeMeHu faetcsa 6e3
yyeTa cobCTBEHHOro BpeMeHn paboTbl nameputensHoro opraHa (30 - 50 mc). Boligepkka Bpe-
MEHW 3alnT onpeaenseTca Kak CymmMa napaMeTpoB «yCTaBka Mo BPEMEHU» U «COBCTBEHHOE
BpeMsa paboTbl UIAMEPUTENBHOIO OpraHa.

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

B ycTponctBe nmeeTcss BO3MOXHOCTb paboTbl C BHeELHMMMK 3awmuTamu. Bcero ectb
BO3MOXXHOCTb MOAKMIOYNTE A0 BOCbMU BHewHux 3awmt B3-1, B3-2,.... B3-8. Jloruka pabo-
Tbl C BHELWHEN 3awwmTon (PUCYHOK 6.6) 3anyckaeTcs nNpyu MNOSIBIIEHMM CUrHana Ha 3agaHHOM
anckpeTHom Bxoge. [Npu cpabaTbiBaHUN BHELLHMX 3alLUT PUKCUPYIOTCS BCe NnapameTpbl aBa-
PUNHOro CobbITUSA, Kak Npu cpabaTbiBaHUN COBCTBEHHbIX 3aLLUNT.

Pexumbl paboTbl 3aLLMThI:

«BbIBEOEHA» - 3awuTa BbiBEAeHa 13 paboThl;

«CPABATbIBAHVE» - 3awuTa BBeaeHa B paboTy C KOHTPONMPOBAHMEM YCTaBKM MO
BPEMEHMN.

«CUTHATIM3ALUWA» - 3awmnTa BBEAeHa B paboTy, npu cpabaTbiBaHMM 3annCbiBaeTCs B
XypHan aBapui;

«ABAPUAy - 3awmnTa BBeaeHa B paboTy, npu cpabaTbiBaHMM 3anUCbIBAETCA B XYypHar
aBapui NNOC AENCTBME Ha OTKNIOYEHME BbIKMoYaTens.

CTyneHb

aBapus

| _curHanusauns

“q /) cpabaTblBaHue

BbiB€€Ha

a3
. CurHan
14 GrnoKnpoBKM

i& Tcp 5
2 J10K NNOTMKKN

cpabaTbiBaHus

n3
a4

CwurHan nycka

PucyHok 6.6 — Jlornka paboTbl ¢ BHELLHEN 3aLMTOMN
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6.3 ABTOMaTUKa

6.3.1 ABTOMaTu4eckoe noBTOpHOE BKoveHne (AlB)

Yctponcteo AlB npegHasHadeHO NS aBTOMATUYECKOro NMOBTOPHOrO BKITKOYEHUS npu-
COeNHEHNsT Nocre ero Camonpon3BOSIbHOMO OTKITHOYEHUSA UMW OTKIMIOYEHUS OT YCTPOWCTB 3a-
wntel. B yctponctee MIM3-01PRO peanusosaHo AlB gBykpaTHOro A4encTBus.

AlB nmeet yctaBku no gnnTenbHOCTM NepBoro 1 BToporo uukna AllB, no anutensHocTH
6nokuposku AlNB 1 no BpemeHun rotoBHocTn AlB.

Bpemsa 6nokmpoBku T6nok — Bpemsi 6nokupoBku AlB nocne BKOYEHUSA BbIKNtoYaTesNs
BPY4Hyto nnu vyepes COTY.

Bpems rotoBHOCTM TroToB — Bpems, no ncredyeHnn kotoporo AlB BosBpallaeTcs B UC-
X0[HO€ COCTOsIHME.

MpuHuun gencrteua AlB.

daktopom nycka AlNB aBnseTca oTkNoYeHne BbIKNoYaTens:

- camonpousBonbHoe (CO), ecnn 3TO paspeLleHo B HAaCTponKax KoHUrypaumm;
- OT 3awWuTbl, N0 KOTOpOW paspeLéHo AllB.

Heobxoanmbim ycnosmnem nycka AlNB sBnsieTca OTCYyTCTBUME HEUCNPABHOCTEN N OTKA30B
BbIKMOYaTENSA U HannymMe cpaboTaBLUMX CTYNEHEN 3allunThl.

dyHKuMoHanbHaa cxema AlB npuBeaeHa Ha pucyHke 6.7. Bnok, nokasaHHbIN Ha PUCYH-
Ke 6.7, peann3oBaH NPorpamMmmMHo.

Mpn nosBneHun daktopa nycka (nocne ncrteyeHus TypoB) 3anyckaeTcs Tanmep NepBoro
yukna T1, KoTopbI OTCHUTAB YCTAaHOBIIEHHOE BpeEMs!, JENCTBYET Ha BKIKOYEHUE BbIKNOYaTeNs
npucoegnHeHnsa. OQHOBPEMEHHO 3anyckaeTcs Tanmep TroToB, KOHTPOMMPYIOLWNIA YCNELHOCTb
AlB. Ecnn 3a Bpemsi TroTOB He NPOUCXOAUT OTKMOYEHUS BbikntodaTens, To AlNB cuntaeTcs
yCneLHbIM.

Ecnn B TeyeHne BpemeHu TroToB NPOMCXOAUT OTKMIOYEHWE BbIKMAOYaTENs, TO NepBbIn
kpaT AlB cuntaeTcs HeycnelwwHbiM 1 Tanmep T1 6nokupyetcsa. Ecnu AlNB BBegeHo Ha 2 kparta,
TO NpoucxoamT Nyck Tammepa BToporo uukna AlB T2. Tanmep BToporo yukna AllB, oTcuntas
YyCTaHOBMEHHOE BpeMs, AeNCTBYET Ha BKMNoYeHne BbliknovaTens. OgHOBpEeMEHHO 3anyckaeTcs
Tanmep TroTtoB. Ecnun 3a Bpems TroToB He MpoMCXoauT OTKIKYEeHUs Bbiknovatens, 1o AlB
cuMTaeTcs yCneLuHbIM.

Ecnn B TeyeHne BpemeHM TroToB npoucxoauT oTkNoYeHue, To AlB cumuTaeTcs He-
ycnewHbliM 1 6rioknpyeTtcs. [Nocne ncrevexHms sBpemeHmn TrotoB npoucxogut Bo3spat AllB B uc-
XO[HOE COCTOSHME.

BHumaHue! Hedonycmumo 3adasamb Typoe 6onbwe, yem Tzomoe.

Mpn pyyHOM BKIOYEHUM CUNOBOrO BblkntoyaTensa AlB GnokupyeTtcsa Ha Bpemsi TOMOK.
Takxke npegycMoTpeHa BO3MOXHOCTb 3anpeTta AlB oT BHelLHero curHana.
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PyuHoe BknitoveHvne S| T
BbIKNoYaTens

Myck no
CO
:
|

CaMOMpPOV3BOITbHOE | BblBedeH _
= n=n+1
OTKIoYeHne BBE/EH AlNB
BblKIlO4aTens
OTKIOYEHNE z OR Bt Nl
BblKNKOYaTens
cpabaTbiBaHVe 3aLmThbl C

paspeLuéHHbim AMNB

n=1

KoMaHaa:
BKMIOYUTD
— oR Trotos

HESTE

A3 6nokvposka AlNB

- OT BHELUHEro curHana
n4
OR

HewucnpaBHoCTb
BbIKNtOYaTENst
Bnokuposka ot YPOB

\ 4

n=n+1

n=1

PucyHok 6.7 — briok Al'B

6.3.2 YCTPONCTBO pe3epBnpoBaHnA oTkasa BoelkntoyaTens (YPOB)

YPOB npegHasHa4yeHO AN OTKMOYEHUA BBOLAHOMO WU/MNU CEKLMOHHOIO BbIKMKOYaTenemn
(MMTaroWwux npucoeguHeHUn) nNpu OTKase BbIKMYaTENs oTxoadwero npucoeguHeHus. lNpu
HanMyYumn TokKa Yepes 3agaHHoe Bpemst TOTKN (COBCTBEHHOE BpeMS OTKITHOYEHMUS BbIKNOYaTeNs)
nocrne nogayv KomaHabl aBapurHOro oTknioudeHus dopmupyetca curHan YPOB. Kputepuem
HanMyusa Toka siBnsieTcst ero yposeHs Boiwe 0,121H.

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

YPOB

i
ToTkn !
CuvrHan aBapvnHOro [ =2 | & : Baenero Curnan YPOB
OTKIIOYEHNA L7 1 BuiBegeHo

1>1,5%IH

PucyHok 6.8 — briok YPOB

6.3.3 YCTponcTBO aBTOMaTMYeCKON YacToTHOM pasrpy3ku (AHP/HATB) ot
BHELLHEro AUCKPETHOro curHana

Yctponcteo AYP npegHasHayeHO Ong aBTOMATUYECKOrO OTKMAKYEHUS NpUCOednHEHUs
NPWY CHUXKEHUN YacTOThbl B CETU HMXKE 3aJaHHON.

Mpu nosiBneHun guckpeTHoro curHana Ha nyck AYP 3anyckaeTcs Tanmep Taup, KOTOPbIN,
OTCYMTaB YCTaHOBIIEHHOE BPEMSI, BO3AENCTBYET Ha BbIXOAHbIE pere.

Uepes AncKpeTHbIN BXo4 MOXHO Bnoknposatb AYP.

Mpn oTcyTCcTBUM BNOKMPOBKN M NOCTYMNSNEHMM BHELLHEro curHana cpabatbiBaHna AYP no
NCTEeYEHNN YCTAHOBNEHHOrO BpEMEHM nNponcxoant cpabaTbiBaHme AYP.
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Mpn oTCcyTCTBMM BNOKMPOBKM M NOCTYNNEHNN BHELIHErO curHana cpabartbisaHms YAIB no
NCTEeYEHNN YCTAHOBNEHHOIrO BpeMeHu nponcxoant cpabateisaHme YATB.

Mpn ncnonesoBaHun ogHoro Bxoga ans curHanos AYP u YATB curHan YAlB poskeH
6bITb MHBEPCHbLIM curHany AYP.

dyHKUMoHanbHas cxema 6noka AYP/ YAIB npuBeneHa Ha pucyHke 6.9.

n3
i

6noknpoBka
AYP AYP

03
n4

nycK
AUP

A3 bnokuposka
04 YAMNB TAHB

BeepneHo
BbiBegeHo

3
[14

nycKk
YAMB

PucyHok 6.9 — bnok A4P /MATIB

6.3.4 YCTpONCTBO aBTOMaTMUYECKOro BKItoveHus pesepsa (ABP)

JTornka noctpoeHus ABP npegycmaTpuBaeT ABa BHELIHUX CUrHana — curHan cpabatbiBa-
HWs (nycka) n curHan so3sparta ABP.

Ycnosuamu pabotsl ABP aBnsatoTcs:

- HanuM4ue BHeLWHero curHana nycka ABP;

- OTCYTCTBME BHELLHEro curHana énoknposkn ABP;

- BKIHOYEHHOE MOJSIOXEHME BbIKMOYaTENS.

[Mpy BbINONHEHMM OAHHLIX YCNOBUW B TeYyeHue 3aaHHOW YCTaBKW MO BPEMEHU MPOUCXO-
aunT:

- OTKMOYEeHNe cCOBCTBEHHOIO BbIKIOYaTENS;

- nogava KoMaHAbl Ha BKINIOYEHNE pe3epBHOro NUTaHNAa (HanpumMep, CEKLMOHHOIO BbIKIHO-
yatens).

[Mpmn3Hakom ycneLwHOoro BBoAa pesepBa siBMseTca ncHesHoBeHne curHana nycka ABP (no-
Crne UCTeYeHUs BpeMeHU UMMynbca BKYEHUS/oTKMoYeHns — MeHo «BbIKITFOYATESb»). B
cnyyae HeycnewHoro Beoga pesepsa ABP 6nokupyercs.

Ycnosuamu Bosspata ABP sensioTtcs:

- OTCYTCTBUE BHELUHero curHana nycka ABP;

- HanNn4ne BHELLHEro curHana Bosspata ABP;

- OTCYTCTBME BHELUHEro curHana énoknposkn ABP;

- OTKNIOYEHHOE NONOoXeHWe BbIKNoYaTens.

[Mpy BBINONHEHUM OaHHbLIX YCNOBUW B TEYEHUWN 3a4aHHOW YCTaBKW MO BPEMEHWU MPOMCXO-
aunT:

- BKITHOMEHWE COBCTBEHHOrO BbIKNOYaTENs;

- nogaya KOmMaHAbl Ha OTKMOYEHWEe pe3epBHOro NUTaHUS Yepes BblAepXXKy BpeMeHn To-
TKI.
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MNpu3HakoM ycnewHoro Bo3BpaTa CXeMbl ABMNAETCA WCYEe3HOBEHME CurHana Bo3BpaTta
ABP.

dyHKUMoHanbHas cxema 6noka ABP npueeaeHa Ha pucyHke 6.10.

k al

MmN

BKIIOUUTL Qr

a3 OR

A4 Brnokuposka ABP ot
BHELLHero curHana

Monoxerue Q:

. OTKINIOYEHO & T
S
ynpaaneHwe BbKno4aTenem ot R
A3 Myck ABP oT BHellHero curHana s T

o4 R
BKNHYEHO R
§ T1 Tumn
TTonoxeHne Q: —| [ N t =2 OR
OTKMNIOYEHO Tumn I
& &
ns
B | o Monoxenne Q: OTKNIoUNTL Qr z
D04 | CurHan Bosspata BKIIO4EHO
s| T
Q- BbIKMKOYaTEND
Qr - BbIKNtOYaTenNb pesepsa FR

PucyHok 6.10 — Briok ABP

BaxHo! Hanu4yue cueHana eo3zspama ABP riocrie nodaqyu KoMaHObl Ha OMKIIIOYEHUEe pe-
3ep8HO20 numaHus (nocre UucmeyYeHuUsi 8peMeHU UMIYIbCa BKITHHYEHUS/OMKIIOYEHUS — MEHIO
«BBbIKITOYATE]Ib») sienssemcs rnpu3HakoM HeycriewHo20 eo3spama cxembl ABP. pu amom
rpoucxodum OmkKIYeHUe cobCcmeeHHO20 8biKo4Yamerns u 6riokuposka cxembl ABP.

BaxxHo! BHewHul cueHan briokupo8Ku unu HeycriewHas paboma esoda usnu 8o3spama
ABP nipugsodsm k ¢pukcayuu briokuposku cxembl ABP. lNpu amom e «KYPHAJIE CUCTEMbI»
opmupyemcs 3anucb O rpuduHe u cpabameigaem cuzHan «bJIOKUPOBKA ABP». Cbpoc
6r1okuposku ABP u go3epam cxeMbl 8 HOpMarsibHbIU pexXum rnpoucxodum rymem rnodayu Ko-
MaHObI Ha yripasrieHUe 8bIKIIoYamersem.

BaxxHo! B cocmae cueHana esoda ABP domxeH exoO0umb cu2Has OmMKItO4YeHHO20 os10-
JKeHUS 8bIKrroYamerssi 88o0a pe3ep8Ho20 rnumaHusi (Harpumep, CeKUUOHHO20 8bIK/toYamerns).
B cocmae cuzHana eo3spama ABP dommxkeH exo0umb cueHal 8K/THYEHHO20 MOJI0XKEHUS 8bl-
Kntodamesss eeoda pe3epsHo20 numaHusi (Harnpumep, CEKUUOHHO20 8biKoYyamerns). [JaHHbie
CueHarsbl Mo2ym cobupambCs KaK Ha 8HeWHel KOHMaKkmHoU 5l02uKke, mak u Ha 8X0OHOM J102u-
YeCcKoM cuzHarse rno « .
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6.3.5 Jlornyeckas 3awura LUKH

Jlornyeckaqa sawmta peanusyeTcss C NOMOLLbK YCTPOMCTBA, CTOAWEro Ha BBOAHOM Mn
CEKLMOHHOM BbIKMOYaTerne, U rpynnon YCTPOMCTB, CTOALLMX Ha BbIKIOYATENAX OTXOAALWMNX Npu-
coeanHeHnn. dyHkuma J13L peannsyeT ObiCTpoe OTKAOYEHUE MUTAKOLWMUX NPUCOEOUHEHUIN NPU
BO3HWKHOBEHUN NOBpeXaeHna Ha wunHax. MpuHuun agencteus JISL ocHoBbIBAeTCs Ha TOM, YTO
npu K3 Ha WwnHax, TOK NpoTeKaeT TOMNbKO Yepe3 nuTtaroLime npucoenHeHns.

Opranmnzauusa dyHkumi JISLW Ha nuTarowmx NnpucoeauHeHnsiX OCyLLeCcTBsieTCsa nocpea-
CTBOM oTAenbHon ctyneHn MT3 co cBoummM ycTaBkamum MO TOKY U BpeMeHW, KoTopasi 6nokmpyeT-
ce Npu nycke nodon n3 pmnagepHbIX 3almT.

Briokupytowmne opranbel JISL Ha oTxoaswwmMx NPUCOeANHEHUAX peanuayoTcs KOHUrypu-
poBaHueM penenHoro Bbixoga MIM3-01PRO kak NoBTOpPUTENS M3MEPUTENBHOIO OpraHa CTyneHu
MTS.

Ha yctponcteax MIMN3-01PRO moxHO peanu3oBaTb napannenbHbin (puc. 6.11) n nocne-
posaTernbHbIn (puc. 6.12) npuHumnbl noctpoeHus JI3LW. Mpun nocnegosatensHon cxeme 6r10KK-
pOBKa OCYLLECTBMSETCH NPU NOrM4eckoM Hyne Ha 6nokupylowem OUCKpEeTHOM Bxode, TeM ca-
MbIM npegoTBpallaeTca noxHas padota JISLW npu nponagaHun nutaHma Ha wuHkax WY. Mpu
NPUMEHEHNN NapannenibHOM CXeMbI AN NpeaoTBpaLLeHnsa noxHon pabotol J1I3L pekomenayeT-
CS BbIMOMHATE KOHTPOSb HanpsbkeHnsa Ha LY ¢ 6nokuposkon J13LW npu ero nponagaHun.

+
Bxoa Ly
BNoKNpoBKN
n3wl W
YCTPOIACTBO, YCTaHOBAEHHOE -1y

Ha NUTaowem npncoeguHnm

L ——"_1 L —_1 L ——"_1
CpabaTbiBaHue CpabaTbiBaHue CpabaTtbiBaHue
No MT3 MO MT3 No MT3
(Hopm. pasom.) (HopM. pasom.) (HopM. pasoMm.)

YCTPOMCTBO, YCTaHOBAEHHOE Ha
OXOAALWMX NPUCOEANHUI

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

+Y
Bxon
BrnoKMpoBKK Wy
N3 N

VerpolcTBO, yCTaHOBICHHOE HA
IHTAFOIIEM IIPHCOCIIHEHNH

cpabaTklBaHue cpabaTblBaHue cpabaTblBaHue
MO MT3 Mo MT3 MO MT3
(HopMm. 3aMK.) (HopM. 3aMK.) (HopM. 3aMK.)

YerpolicTBa, yCcTaHOBJIEHHBIE Ha
OTXOJANINX MPHCOSIMHEHILTX

PucyHok 6.12 — lNpuHuMn opraHn3aumm norm4eckon 3awmTbl LWKH (NocregoBaTesibHas cxema)
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OCHOBHbIM 311EMEHTOM OTODpPaXeHUs1 SABMSETCS >KUOKOKPUCTaNNM4Yecknii GyKBEHHO-

7 PYKOBOACTBO NO 3KCIMIYATALUA

7.1 OpraHbl ynpaBneHUs U UHAUKaLUK

undpposon nHankatop XKW (gucnnen), cogepxawmm aBe CTPoku no 16 cumMBornos.

MHopmaumsa, KOTopyo MOXHO BbIBECTM Ha AUCNNEN, pa3buTa Ha kagapbl ¢ PUKCMpoBaH-
HbIM codepXaHueM. [looyepeaHbl NPOCMOTP KaApOB OCYLLECTBAAETCA C MOMOLLbIO KHOMOK.

O4yepeaHOCTb CMEHbI KaapOoB Ha ANCMee onpeaenseTcs rmaBHbIM MEHI0 Y MOAMEHHO.

B "mexypHom" pexmme pabotbl nogcsetka XKW noraweHa n otobpaxaeTcsa nepsbin
Kagp MeHto. [Npn HaxxaTum Ha ndyko KHOMKY NoACBETKa BKAOYaeTCsA. ECnv HM ogHa KHOMKa He
Ha)KMmaeTcsl B TedyeHne 3 MUH., NOACBETKA racHeT N YCTPOMUCTBO NnepexoauT B "AeXypHbIN" pe-

XM,
[ononHUTensHO Ha AEBATU €OUHUYHBIX MHAOMKaTopax (B AanbHenwem - ceetoamonax)
NHOMUMPYETCS:
Tabnuua 7.1
CHocka Ha | HaunmeHoBaHue u
CeeToguoa roput MpumeyaHue
puc.7.1 LIBET cBeTOAMOOA
1 Paborta YCTPONCTBO MCNpaBHO W e
(3eneHbIn) HaxoauTcs B paboTe
YcTponcteo HencnpaBHO
ABapus -
1 o UNn B aBapuUMHOM pexume —_—
(kpacHbIN)
paboTbl
- BB BkntoyeH BbiknovaTenb BKOYEH
(kpacHbIN)
- BB oTknto4eH BbikntovaTenb OTKNOYEH
(3eneHbin)
2 - )XypHan aBapun | EcTb HOBasi 3anuck B Xyp- | lNpownsowno cpabaTtbiBa-
(KpacHbIn) Hane aBapum HWe 3aWuThbI
EcTb HOBas 3anuck B Xyp- Mpoun3oLwno nameHeHne
- XXyHan cucTembl N
. Hane aBapum KOHpurypaumm nnm co-
(xenTbIn) y
CTOSAAHNSA YCTPOWUCTBA
4 cBob60oaHO Npo-
5 rpammMmpyemMbIx
ceeToagnoaa
(3eneHbIn)*

*MpumevaHne — cBob6oO4HO NporpaMmmMupyemMble CBETOANOAbLI MOryT paboTaTb B pexume
nosToputensa nubo 6nuHkepa. MNpu paboTte B pexume GnnHKepa OHWM MOryT ObiTb COPOLLEHDI
no curHany Ha guckpetHom Bxoge MIM3-01PRO, no komaHge U3 MeHH0, MO NHTepdENCY CBA3MN,
Nno NPOCMOTPY XypHana asapuu unun cuctembl. COCTOSSHME CBETOAMOLOB COXPAHAETCS npu

BOCCTAHOBJ1IEHNN OnepaTUBHOIO NMNTaAHUA.
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PucyHok 7.1

KHonku ynpaBneHus ocyllecTBASIOT crieaylowme pyHKUUN:

'I: — cbpoc BBOAA YCTaBKMN UK Nepexon B BbllLecTosiee NogMeEHH0

— BBOJ 3Ha4eHUA, BXo4 B NOOMEHIO U B PEXUM USMEHEHUA NapaMeTpa

— nepemMeLllieHne no okHam MeHK esepx Ui ysesim4eHmne 3Ha4eHnda yCctaBku

g lo

— nepemMeLllieHne no okHam MeHHKo erpaeo Unn nepemMeLlleHmne Kypcopa srnpaBo
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— nepemMeLleHune no okHam MeHHKo eJsreeo 1IN nepemMelleHne Kypcopa BJieBo

0 — nepemeLieHmne no okHam MeHo 8HU3 NN YMEHbLUEHNE 3Ha4YeHNA YCTaBKU

Mo3numsa 4 Ha pucyHke 7.1 — rHe3ao pasbeéma nokasnbHoro uHTepdgenca USB-2.

7.2 CTpyKTypa MeHIo

MeHio 3awmTbl MMeeT apeBoBuaHy CTpykTypy. C nomowbio XKKW nonb3oBaTenb nme-
€T BO3MOXHOCTb MpoYnTaTh CneaylLwyo MHpopMauunio, pacnonoXeHHY0 B pasfiMyHbIX noa-
MEHI0:

1. Tekywue 3Ha4yeHUA TOKOB B pa3ax U TOKa 3aMblkaHUS HA 3EMIIK0 MO OCHOBHOWN U
BbICLLUEN rapMOHMKaM (M3MEPEHNE), pacYETHbIE 3HAYEHUSA TOKOB MPsiIMOM, OBpaTHOM M Hyne-
BOW NocneaoBaTesibHOCTY;

2. CO6poc nHgmkaumm;

3. [llapameTpsbl XypHana cucTembl, KOTOpbLIN BKNtoYaeT B cebs 128 nocneposatenb-
HbIX BO BpEMEHU COOBLLIEHNS O HEUCMNPABHOCTAX B CUCTEME 3aLnTbl IMHUK. TuMnbl COOBLLEHNI
npeacTtaBneHbl B [punoxenun 3;

4. T[lapameTpsbl XypHana aBapui (32 coobLeHuns), KOTopbIn BKNOYaeT B cebdsi:

AaTty, BpeMS NOBPEXAEHMS;
cpaboTaBLUylO CTyMEHb;

BMJ NOBPEXAEHWS;

MaKCMMarnbHbIN TOK NOBPEXAEHWS;
TOKW B MOMEHT cpabaTbiBaHWS 3aLmnThI;
COCTOSIHVE BXOAOB;

Pecypc Bbiknovatens;

[aHHble AnarHocTukuy;

KoHdourypaums cuctemsil.

NO Ul e e e e e o

Monb3oBaTenb MMeeT BO3MOXHOCTb npomn3Bectn UM3AMeHeHunsa B KOHC*)I/IpraU,I/II/I cucrte-
Mbl, BBeOA I'IpaBI/IJ'IbeIﬁ napoJib Nnocrne BHeCeHnA N3MEHEHUN B COOTBETCTBYOLMNX NOOMEHIO.

BHumaHue! 1 [lpu ebixode ¢ npouzsodcmea ycmaHossieH naposib AAAA (3ago0ckas
ycmaHo8Ka).

2 Mpu nepsom ekmoyeHuUU 06s3amesibHO fpou3eecmu c6poc ycmagok!

lMpumeyvaHue! Pene 3awumbi MI3-0lpro nocmpoeHo Ha 6a3e pene 3awumsbi
MI13-02pro u umerom obwyro npowueKy, Nnoamomy OaHHOe ycmpolcmeo He 6ydem
y4yumbieamb COCMOsIHUSI OUCKPemMHbIX 8xomoe ¢ 5 no 8 u pesieliHbIx 8bix0008 €O 2 Mo
5, Mo npu4uHe ux omcymcmaeusi 8 0aHHOU Modugbukayuu.

PassepHyToe M306pa>+<eHV|e CTPYKTYPbl MEHKO U nocnenoBaTesibHOCTb HaXXaTud KHOMOK
yrnpaBleHna ana Bbi30Ba TOro Uit MHOro noamMeHro npmBeaeHbl B rlpI/IJ'IO)KEHI/IVI 3.
MCI'IOJ'Ib3yeMbIe CMMBOIJbI:

<:> - NCMOJNIb30BaHME KHOMOK Ha nepeuHeVl naHesnun Tuna.:

o — MPOABWKEHWE BMNPaBo M0 MEHIO;
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— NpoABWXXEHME BIEBO MO MEHIO;

¢

- UCNoJib3oBaHME KHOMOK Ha nepep,He|7| naHesnn Tmna:

— fpoasmxeHune BeBepx no MeHto,

— nNpoaBuMXeHne BHN3 Mo MEHIO,

— uncnonb3oBaHue KHonkn «BBOd .

“9Q ¢

Ana ynobetea paboTtbl nonb3oBatens npu BbiBoge nHgopmauum Ha XKW B neson 4actum
9KpaHa BbIBOOATCS MOACKa3ku B BuAe OykB, 0603HaYaroLWmnX MECTOHAXOXAEHNE B MEHIO MOJb30-
BaTens. PacwmndgpoBka 6ykB nponcxoguT criegyrowmm obpasom:

e BEPXHSAS CTpoOKa:

U - MeHI0 namepeHuni;

A - MeHI0 XXypHana aBapum;

C - MeHI0 XXypHana cuctembl;

K - MeHIo KOH(pUrypauum cuctemsbl;

e HUXHSAS CTpoKa:

BX — nogMeHo BXOAHbIE CUrHanMbI,

B — noameHto BbIXOAHbIE CUrHanbl;

C - nogmMeHo NapamMeTpoB CUCTEMBI.

LUundbpbl — nopagkosbii HOMep cobbITUA Npu NPOCMOTpPe XypHana. Homepa cobbiTuin npu-
cBavBaroTCcsa B o06paTtHOM nopsigke, To ecTb ¢ Ne1 6yaeT xpaHntbcsa nocrnegHee cobbiTue.

[na yoobctBa NnpocMoTpa NapamMeTpoB, NONb30BaTESb MOXET NPOCMOTPETL COAEPKaHUE
NYHKTOB MEHI0, yaepxusasa BblOpaHHyo MM knasuwy. Npu aToM Ha akpaHe XKW umknuyecku
BbICBETATCSA MMeEKLMecs napameTpbl B BbIOpaHHOM MyHKTE.

Ecnu nonb3oBaTtenb npu NpocMoOTpe UM USMEHEHUN NApPaMeTPOB HE HaXXMMaeT Ha KHOM-
KN B Te4eHMe TPEX MUHYT, TO YCTPOMCTBO aBTOMATUYECKN NepexoauT B "OeXypHbIN" pexum, npu
9TOM aBTOMAaTUYECKU 3anpeLlaeTcs pPexuM M3MeHeHust yCcTaBok. [0ns npoBedeHus n3aMeHeHuin
Heo6XxoaMMO 3aHOBO MOBTOPUTL BCE OEWCTBUS NO BXOXAEHUIO B MOAMEHK U UBMEHEHUIO 3HAYe-
HUN.
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7.3 MpocMOTp TEeKyLWMUX 3HAYEHNN TOKOB

[MpocMOTp 3Ha4YeHU TOKOB B pasax M TOKa 3aMblkaHWA Ha 3eMSK0 OCYLLEeCTBNAETCS B
meHio «MSMEPEHWME». 3aronoBok gaHHOro MeH0 ABNSETCs NepBbiM Kagpom U oTobOpaxkaeT
3Ha4vyeHue Toka B ¢pase A. [1pocMOTp ocTarnbHbIX 3HAYEHUN OCYLLECTBMAAETCHA NepemMeLleHnem
13 NepBoro Kagpa cornacHo cTpyktype MeHto (Mpunoxenune 3). 3HadeHnss TokoB oTobpaxatoTca

C Y4Y€TOM Koa(puumeHTa TpaHchopmaumm TpaHcopMaTopoB ToKa, T. €. MoKasblBalTCA pe-
anbHble BeIMYMHbI TOKOB B NTIUHUM.

U3MEPEHME
Ia= XXXX . xxA

Tekyuwiee 3HavyeHue Toka asbl A (B, C) n tokos lo, Ir, 10, 11, 12 rgoe
|0 — OCHOBHasi rapMOHMKa TOKa HyfeBOW NocrneaoBaTeNibHOCTY;

Ir — BbICLIAsA rapMOHMKa TOKa HYNeBOW nocrnegoBaTenbHOCTY;

|0 — pacyeTHbIM TOK HYNeBOW NocnenoBaTesIbHOCTY;

|1 — pacyeTHbIM TOK NPSAMOW NOCreaoBaTENbHOCTY;

|2 — pacyeTHbIN TOK 06paTHOM NOCNeAoBaTENbHOCTMU.

7.4 COopocC nHagnkaumm

[nsa cbpoca nugukaumm HeobxoanmMo BOMTH B MeH}OZ@

CEPOC

VHINKAIINN D

Mocne cbpoca nHgukaumm, T.e. HaxxaTtus «BBO[l», BbiBoanTCca coobieHmne o BbINOsHE-
HuK cbpoca.
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7.5 MpocmoTp XKypHana aBapumn

Mpn obHapyXeHUn aBapuu Ha 3aLULLAEMOWN JNIMHMM YCTPOWMCTBO COXPaHsieT UHdopMa-
LMo O AaTte M BpeEMEHWU aBapun, cpaboTaBluen CTyneHwn, Buae NoBpeXaeHUs U MakcumasibHOM
TOKe NOBpeXAeHNsa, aBToMaTUYeCKn gernas 3anncb B XXypHane aBapuin.

B XypHane wmoxeT xpaHutbca go 32 aBapuid. [1pu NpeBbileHnn 3TOro Yncna, Kaxapas
HoBas aBapusa ByaeT 3anucbiBaTbCsl HA MECTO CaMOW CTapon aBapun.

PaclumdpoBka nHanuupyembix BUOAOB NOBPEXOEHUS 3aLlUMLLIaEeMON NINHUK:

_ABC TpéxdasHoe K3 Ha 3emrnto
ABC TpéxdgasHoe K3
A C [ByxdasHoe K3 mexay azammn Aun C
A C [BonHoe K3 Ha 3emnio mexay dasamm Aun C
AB [ByxdasHoe K3 mexay dazamm A n B
_AB [BonHoe K3 Ha 3emnto mexay dasamm A n B
BC [ByxdasHoe K3 mexay dazamm B un C
BC [BonHoe K3 Ha 3emsto mexay dpaszamm B u C

—_ 3amMblkaHue Ha 3eMro

[ns npocmMoTpa napameTpoB aBapuii HEOH6XOAMMO BOMTU B MEHIO:

XYPHAIJI

ABAPUM D

Ha gucnnee otobpasuTca 3arofloBOK aBapuu C A4aTtoW, BPEMEHEM MU HOMEPOM aBapuu
(oTc4eT BegeTcs OT NocnegHen aBapun).
CopepxaHue xypHana no BbiGpaHHOM aBapun:

A BPEMA XX:XX:XX

M HA8 aBapud.
1 XX : XX : XX . XX ocnea asap

@ Camas «cTtapasi» aBapusi.

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

<:> [aHHble 0 Tune aBapun. B AaHHOM OKHE BO3MOXHbI CO-
obLeHnsa crneayoLwmx TUMNoB.:
COOEIEHUE «KYPHAJTMYCT» - HeT coobLueHnin B XXypHane;

«CUTHATTU3ALMUA» - paboTa 3alimTbl B CXEMY CUTHa-

nnsauuu;
<:> «OTKITKOYEHWE» - paboTa 3awwmThl Ha OTKOYEHNE

BbIKMNOYaTens;

«BNTOKNPOBKA» - paboTta 3awuTbl Ha OTKITOYEHNE

OnokmpoBaHa;

«HEYCIMELWHOE AlNB» - npon3oLwno oTK4YeHNE 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 Tec= XXXX.XXA
A
1 To= XXXX.XXA
A
1 TIr= XXXX.XXA
A
1 I0= XXXX.XXA
A
1 Tl1= XXXX.XXA
A
1 TI2= XXXX.XXA
A BX.C: 8 1
1 XXXXXXXX

CpaboTtaBlaga cTyneHb 3awwuTbl, BUA NOBPEXOEHMS, OC-
HoBHble «OCH» nnu pesepsHble «PE3» ycTaBku.
MakcumarnbHbIn TOK 32 BPeMsi C MOMEHTA MpeBbILIEHUS
yCTaBku 0 cpabaTbiBaHMS 3alUUThI.

Tok dpasbl A B MOMEHT aBapum

Tok ¢pasbl B B MOMeHT aBapuu

Tok dpasbl C B MOMEHT aBapum

Tok HyneBoW nocrnegoBaTeNbHOCTU, CHUMaeMbl C
TpaHcdopmaTopa HyneBou nocrnegoBaTefnibHOCTU B MO-
MEHT aBapuu

ToK BbICLLEN FAPMOHUKKN, CHUMAEMbIN C TpaHcdopmMaTo-
pa HyneBoWn nocrnegoBaTeNlbHOCTU B MOMEHT aBapuu

PacuyeTHbIn TOK HyneBOW MocnegoBaTefibHOCTM B MO-
MEHT aBapuu.

PacyeTHbI TOK NPAMON NocneaoBaTenbHOCT B MOMEHT
aBapuu.

PacuyeTHbIN TOK oDOpaTHOM nocrneaoBaTenbHOCTU B MO-
MEHT aBapuu.

CocTtosiHus auckpeTHbix Bxogos [1-[8 B MOMeEHT aBa-
pumn.
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7.6 NMpocMoTp XypHana cuctembl

[nsa npocmoTpa XXypHana BOUTU B MEHIO:

XYPHAII
CUCTEMBHI

&

Ha gucnnee otobpasunTcs 3arofioBok cobbITUSA ¢ aTOW, BPEMEHEM U MOPSAKOBBLIM HOME-
poM. HaxxaTnem coOTBETCTBYHOLLUX KHOMOK NPOCMOTPETL coobLLeHune.

XKypHan cuctembl cogepxut oo 128 coobuyeHnin o cobbiTUsIX B CUCTEME, TaKkUX, Kak: He-
NUCNpPaBHOCTW, BKMOYEHME U OTKIOYEHME BblkNYaTensa v T.4. [1pyM BO3HMKHOBEHUM COObLITUS
YCTPOWCTBO COXPaHSET B XXypHane mHopmauumio 0 gaTe u BpEMEHN CObbITUS.

NocnegHee coobuweHune. Mo HaxaTuto kHonku «BIMPA-

C TA XX:XX:XX
na BO» BbInonHaeTca nepexoqd K coobuieHuto.

1 XX :XX:XX.XX

1..128
C BPEMS XX:XX:XX <:> COOEIIEHUE
128 XX:XX:XX.XX

MepeyeHb coobueHur npusoanTcs B MpunoxeHun 3.
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7.7 MpocMOTp XypHana pecypca BblkrnovaTtens

[ns npocmoTpa XXypHana BOUTU B MEHHO:

PECYPC
BHIKJIIOYATEJIS D

- B cuyeTumk 3aHOCATCSA OTKMHOYEHMS, BbINOMHEHHbIE MO KO-
ONEP. OTKIJINYEHUNA MaHOaM C MECTHOrO Krtova yrnpasneHus, Tnbo nocTynme-
XXX WM no kaHany ACY.

&

ABAP. OTKIIOYEHUNA
XXX

&

TOK OTKIIOYEHNSA CyMmMapHbIv TOK OTKOYEHUI MO (hase A, B amnepax
I'a= XXXX.XX

&

TOK OTKIINYEHWUA
I'b= XXXX.XX

&

TOK OTKJIOUEHNMSA CyMmapHbIv TOK OTKNoYeHun no dase C, B amnepax
I'c= XXXX.XX

&

CBPOC PECYPCA
BEKIIOYATEILS CGpoc BCcero coaepXMMoro XypHarna pecypcoB BbiKMova-
: || Tens

B cuyeTynk 3aHOCATCA OTKNIOYEHUS, BbINONHEHHbIE MO KO-
MaHOaMm OT 3aLUUT COOCTBEHHbIX, NMMOO BHELUHUX.

CymMmapHbIv TOK OTKMAOYEHU MO (hase B, B amnepax

BBEJIUTE IIAPOJIb
/XXXX/

<:D Beoa napons Ana noaTsepxaeHus copoca
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7.8 KoHdhurypupoBaHue cuctembl

N3meHeHne 1 NpoCcMOTP KOHUTypaLMn CUCTEMbI OCYLLLECTBNAETCS B MEHIO:

KOH®UT'YPAILINA

CUCTEMEI D

MHdopmauma B gaHHOM MeEHI0O Bcerga AocTynHa afnis npocMmoTpa. B cnyyae BHeceHus
Kakmx-nmbo nameHeHun npu Boixoge n3 meHo "KOHOUTYPAUUA CUCTEMBI" 6ygeT 3anpolueH
naponb. [pn BBOAE NpaBUbLHOrO Napons U3MeHeHUs BCTYNAT B CUNY.

Bce napameTpbl pasHeceHbl B pasnmyHble NOAMEHHO:

K

BXOJJHBIE
CHUTHAJIEI

g

&

[IAPAMETPHI
3AINT

g

&

BEIXOJIHEIE
CUTHAJIEI

U

&

I[NIAPAMET PH
CHUCTEMHI

U

&

CEPOC
XYPHAJIOB

&

MapameTpbl KaHana M3aMepeHust TOKOB, NOrMYECKme u
AONOMHUTENbHbIE CUrHATbI, KOHPUIYPUPOBAHME YCKO-
PEHUS 3aLUMT, yNpaBreHus BolKrtoyaTenem.

KoHdhurypupoBaHve aBToMaTuky, BBOA/BbIBOA 3aLLMT,
3aJaHne yCcTaBoK, BblAEPKEK BPDEMEHU, U T. A.

HasHaueHune, BbIXOOHbIX CUTHAMOoB, napamMeTpbl BbIKI1HO-
yaTens, BbIXOOHbIX perne n UHONKAaTOpPOB.

Bbibop ynpasneHusi, napameTpoB obmMeHa, ycTaHOBKa
naTa/Bpemsi.

C6poc xxypHana aBapum v XXypHana cUcTembl.

[Onsa pepakTupoBaHus napameTpa HeobXoAUMMO BbI3BaTb COOTBETCTBYIOLWIMW Kagp W
HaxaTb KHonky "BBOL". Mpn aTtom nog nameHsiemon umdpon (nog BCeM napameTpom) nossns-
eTca Kypcop. VcnonbsoBaHuem kHonok "BJIEBQO", "BMPABO", "BBEPX", "BHN3" npounssogutca
N3MeHeHne 3HayeHus. 1o OKoOHYaHUM pedakTUpoBaHUS HaxaTb kHonky "BBOO".

39



7.8.1 Nogmento «BXOOAHbLIE CUTHATTbI»

K W3SMEPUTEJBHEMN MapameTpbl U3MEPUTENBLHOIO KaHana.

g

K  BHKJIOYATEJDL MapameTpbl BblkoYaTENS

K VIPABJEHME YI'IpaBJ'IeHI/Ie BbIKIno4aTernem.

K  JIOTMYECKUE AKTMBM3aALMA 1 NporpamMmMnpoBaHme rorm4ecknx BXoa-
CUTHAIIBRI HbIX CUITHAaJ10B.

K YCKOPEHME KoHdp1ryprpoBaHme yckopeHust 3alumT

32;2? <:D

K BHEIHUE
MeH10 BHELIHNX curHanos

CHUT'HAJIBI D

7.8.1.1 NoameHio «N3BMEPUTEJIbHbIW KAHAT»

NEPBUYHEM TOK HoMunHanbHbIN NEPBUYHLIM TOK (pa3HOro TpaHcdopma-

TT= XXXX.X <:D Topa Toka (TT)

&

HomMuHanbHbIn NepBMYHBIN TOK TpaHcdopmMaTopa Toka

NEPBUYHEM TOK ,
Hyneson nocnegosarensHocTy (TTHIT)

TTHII= XXXX.X D

MakcnmanbHas Harpyska. PekomeHayeTca 3agaBaTth Kak

MAKCUMAJIBHEIA TOK y crtyneHn MT3 c MUHMManbHOM YCTaBKOW MO TOKY.
Im= XXXX . XX1u BaxuHo! Vcrionb3yemcsi 0nsi onpedeneHuss muna ro-
(j:D 8PEXOEHUS.
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7.8.1.2 NMoameHto «BbIKINMIOYATEIb»

B noameHio «BbIKITIOYATESIby» 3agatotca napameTpbl BbikntodaTtens. MNMyHkt «HEWC-
MPABHOCTb» moxeT 6bITb MCNOMNb30BaH A1 KOHTPONSA nNpuBoAa Bbiknodatena (Hanpuwmep,
ONA BbIKNOYaTenen ¢ KOHTPOreM UcnpasHocTM npueoda). Npun nogaye curHana Ha BblOpPaHHbIN
BXOJ NPOM3BOAUTCA 3aNUCb B XXYpHan CUCTEMbI, BITOKMpYyeTCs BKIHOYEHNE BbIKMoyaTens, cpaba-
ToiBaeT pene «HEVCINPABHOCTb». lNpu nogade curdHana Ha Bxog «BJTIOKMPOBKA» 6nokupy-
eTcs BKNntoveHue BolkntoyaTens. CpabartbiBaHusa pene «HEMCNPABHOCTb» He npoucxoguT.

BaxkHo! [lo ucmeyeHuu 3a0aHHO20 8peMeHU OMKIIIOYEeHUS 8bIKIT0Yamersisi 3arycKkaemcsi
3adavya YPOB (Ycmpolicmeo pe3epeuposaHusi omkasa 6bIKr4Yamerss). Bpems omkriyeHus
00/mKHO bbImb 3a0aHoO He MeHee MakcuMaribHO20 racropmHO20 3Ha4YeHUs 8bIKItoYameris.

K BHKIIOYATEIJIB Bxoa B nogMeHio

HasHauyeHne Bxoga OTKNIYEHHOMO MOSMOXEHNS BbIKIIOYa-

COCT. OTKIIDYEHO Tend. (cM. npunoxexue 3, Tabnuua 3)

/oo / D

COCT. BKJIIOYEHO HasHaueHune Bxoaa BKIMOYEHHOrO MOMOXEHUA BbIKoYaTe-
/o / D n4. (cMm. npunoxexue 3, Tabnuua 3)

HEWUCIIPABHOCTB HasHayeHue Bxoga BHeLU. HEMCMPaABHOCTW BbIKNOYaTENS.
/oo o . / (cm. npunoxeHue 3, Tabnuua 3)
EJIOKMPOBKA HasHaueHune Bxoga 6MOKMPOBKU BKIIOYEHMS BhIKIHOYaTENs.

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

BPEMS OTKJIOUEHUS 3apaHvie BpeMeHW OTKITIOYEHNs BbIKMoYaTens.

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

G

<:> YcTaHoBKa ANUTENbHOCTU KoMaHabl «Bkniounts/ OTKIHO-
VMIIYJIBC YNTb» XKECTKO Ha3Ha4YeHHbIX pene. [laHHasi ycTaBka uc-
T= XXXXX0mc nonb3yeTcsa B cxeme ABP. 3HayeHne napameTpa:
0-50 MUHYT.

G

41



7.8.1.3 NoameHro «YINMPABJIEHUE»

B noameHio «YIPABJIEHME» BbiGupatoTca pexnmbl ynpaBneHust BblKNYaTenem.
YnpaBneHue BbIKNtoYaTeNeM MOXET OCYLLECTBNATLCA YeTblpbMsi cnocobammn: OT BCTPOEHHbIX
kHonok «BKJ1/ OTKIl», OT BHELLUHErO Kfloya ynpaBrieHusi, OT BHELLHEN cxeMbl (Hanpumep, ABP,
TenemMexaHuka), no MHTepgency ceaau.

K YIIPABJIEHUE

YIIPABJI.OT KJIIOYA

YIIPABJI. BHEIIHEE

YIPABJI.OT COTY

Bxoa B nogmeHo

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

PaspelwieHne (6nokupoBka) ynpaBneHnss OT BHELUHEW CXe-
Mbl ynpasnenunsa: «PASPELLEHO», «kKOHTPOJIb».

PaspelleHune (6rokMpoBKka) AUCTaHLMOHHOIO ynpaBeHunst
no uHtepdgency ceasm: «PASPELLEHO», «SAMNPELLEHO».
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7.8.1.4 NMoameHio «JIOTUYECKUE CUTHATbI»

Mocne Bxoga B nogmeHto «JIOTMYECKUE CUTMHATbI» oTkpoeTcss nogMeHto ¢ 8 norude-
ckumun curHanamm (J1C).

JICc1 <U> JIC moryT ObITb 3anporpamMMpOBaHbl Kak CyMMa BXO4-
HbIX OUCKpeTHbIX curHanos 01-A8 n A1UNHB — [8

@ ¢D NHB:

- JIC1-11C4 no noruke «Wy;
@ - JIC5-N1C8 no norvke «WIN».

JIC4 <un

&

JIC5 <nim>
JIC8 <nnm>

&
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7.8.1.5 NoameHto «YCKOPEHUE 3ALLUT»

B noameHio «YCKOPEHWE 3ALWWT» moryT 3agaBaTbCs napameTpbl YCKOPEHUs1 OT
BHELLHEro curHana u cakrta BKIYeHNs Bblknodatensd. [Npn HanMynum BHELWHEro curHana ycko-
peHve OencTByeT NOCTOSHHO. [ANUTEeNbHOCTL YCKOPEHUsT NOCIEe BKYEHMS BbIKNOYaTENS Bbl-
GupaeTtcs B nyHkTe noameHto «YCKOP. BPEMA».

K YCKOPEHME

BAIAT Bxopa B nogmeHto

&

YCKopeHme TOKOBbIX 3aLlUUT OT BHELLHEro curHana.

K.: CHUTHAJ
ye ¢ (cm. npunoxenue 3, Tabnuua 3)

yCKOpeHI/Ie TOKOBbIX 3aLLUMT NO (*)aKTy BKIMHOYEHUA Bbl-

YCK. IO BKJI. BRIKI kmiouaTens: «PA3PELIEHO», «3AMPELLEHO».

/BA, HET/

&

YCK.: BPEMA
T=XXXXX0Mc

[OnMTenbHOCTb YCKOPEHNSA OTKIMIOYEHUSA NO dhakTy BKITHO-
YyeHus BblkntoyaTens: 0-50 MUHyYT.

GG &
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7.8.1.6 NMoameHto «BHELWHUE CUTHAITbI»

K BHEIIHUE
CUT'HAJIBI

G

KJ1o4 OTKJIOYNUTB

¢
&

¢
G

BHEII. OTKJIOYMNTH

BHEII. BKIJIOYNTH

g
GE— &

[IEPEKJI. YCTABOK

¢
G

BJIOK-KA CIOTY HET

G

Bxoa B nogmeHo

HasHauyeHne Bxofa OTKMOYEHUS KNtoYa.
(cm. npunoxeHue 3, Tabnuua 3)

HasHaueHne Bxoaa BKITOYEHUS Krtoya.
(cMm. npunoxeHune 3, Tabnuua 3)

HasHaueHne Bxoaa BHELUHErO OTKIOYEHMS.
(cM. npunoxexune 3, Tabnuua 3)

HasHaueHune Bxofa BHELUHETO BKITHOYEHMS.
(cM. npunoxeHne 3, Tabnuua 3)

HasHaueHune Bxoga ons copoca nHankaumm.
(cM. npunoxeHne 3, Tabnuua 3)

HasHauyeHne Bxoga 4ns NEPEKITHOYEHUS YCTaBOK.
(cMm. npunoxeHune 3, Tabnuua 3)

Brnokuposka ynpasnexus ot COTY OT BHELLHUX CUrHAsOB.
(cm. npunoxenwne 3, Tabnuua 3) ( ¢ Bepcum MO 2.16)
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7.8.2 NogmeHio «NMAPAMETPbI 3AWAT»

Mocne Bxoga B nogmeHwo «MAPAMETPbI 3AWLMNT» Heobxoaumo BbiGpaTb rpynny
YCTaBOK: OCHOBHbIE UK pe3epBHble. [porpammMmmnpoBaHmne rpynn OCHOBHLIX U Pe3epBHbIX yCTa-

BOK HMYEM He OTNMYaeTCcs, NOITOMY HMKE PacCMOTPUM MOAMEHI0 OCHOBHbIX yCTaBok. [loa-
MEHIO0 BbIrMSANT crieayoLmm obpasom:

TOKOBBIE
SAIMNTH

3 J

BHEIHUE MporpamMMnpoBaHNE BHELLHUX 3aLLUT.
BAINTH

T =)
)

npOFpaMMl/IpOBaHI/Ie TOKOBbIX 3aLUUT.

MporpammMupoBaHme aNeMeHTOB aBTOMAaTUKM.
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7.8.2.1 NMoameHto «TOKOBbIE 3ALLUTDbI »

BBuay TOro, 4to CTyneHW TOKOBbIX 3alUT WAEHTUYHbI Mexay cobour, paccMoTpum
HacTponky ctyrneHn MT3 I>.

K TOKOBHE Bxoa B nogmeHo
3 BAIMUTH

<:D Bbibop pexunma 3awmThbl
“‘BbIBEAEHA” — 3awuTa BbiBEAEHA M3 paboThbi;

I> — “KOHTPOJIb NO” — 3awmTa BBegeHa Ha MNO;
/ / “CPABATbIBAHUE” — 3awuTa BBeaeHa B paboTy Ha
“““““ ¢D cpabaTbiBaHue. OTKNIOYEHUE BbIKMOYaTENs U 4ENCTBUS
<:> Ha CUMrHanM3aumio He NPOUCXOANT;
“CUTHANNSAUNA” — kak npn “CPABATBLIBAHUE”, HO ¢
AENCTBNEM B CXEMY CUrHanM3aumm u 3anucbio B XXypHar
aBapun,
“‘“ABAPUA” — kak npu “CUMHATTUSALNA * nntoc gen-
CTBME Ha OTKIMOYEHME BbIKIIOYaTENS;
I> BJIOK-KA Beoa 6GnokupytoLiero curHana.
/.o / <:D (Cwm. NpunoxeHwne 3, Tabnuua 3)
<:> Jlornka paboTbl U BbIGOP KOHTPONMPYEMOIO TOKa:
I> YCTABKA ansa |: OQHA ©A3A, BCE ®ASbI;
/. / ans 10: U'SMEPEHUE, PACYET, TAPMOHUKA
<:> ¢D ans 12: PACYET
I> YCTABKA YcTtaBka cpabaTtbiBaHUs MO TOKY

I= XXXX .XXIn D
Bua BpeMATOKOBOW XapaKTepPUCTUKN:

I> XAPAKTEP I> XAPAKTEP "3ABVCMAA"- onpenensietca dop-
BABMCHMMAS HEBABMCHUMAS MYFION;

<:> <:D <:> <:D "HESABCUMAA"

3apaHue koadpduumeHTa K (13 cop-

I> KO3¢&--T I> BHJIOEPXKA -
_ ni— _ O Ome MyIibl Arsl 3aBUCMMON XapakTepucTy-
: | | : | | kn) unmn ycTaeka no BpemMeHn AeicTBuS
3aWwmThl
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I> AIIB

/. . / <:D
I> YPOB

/. . / ¢D
I> YCK_ _HHME

/. . / ¢D
I> YCTABKA

XXXXX0Mmc D

ABTOMaTMYeCKoe NOBTOPHOE BKOYEHME nocne cpaba-
TbiBaHUA 3awmThl: "BBEJEHO", "BbIBEJEHO".

PesepBupoBaHue oTkasa BbikntovaTens: "BBEAEHO",
"BbIBEOEHO"

YckopeHune Tokosou 3awmTel: "BBEOEHO", "BbIBEE-
HO"

BBoa ycTaBku Ha yckopeHue: 0 — 50 MUHYT.
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7.8.2.2 NoameHro «BHELWWHUE 3ALLUTbI»

B ycTtponctBe wumeeTcss BO3MOXHOCTb paboTbl C BHEWHMMW 3awmtamun. Bcero ectb
BO3MOXHOCTb NOAKMOYMTE 40 BOCbMW BHELWHUX 3awuTt B3-1, B3-2,.... B3-8. Jloruka pabotbl C
BHELUHEWN 3alyMTOM 3anyCckaeTcs Npu MOsIBMIEHUMM CuUrHana Ha 3af4aHHOM AMCKPETHOM BXOAeE.
Mpn cpabaTbiBaHMM BHELLHUX 3alNT OUKCUPYIOTCA BCE NapameTpbl aBapUMHOrO COBbITUSA, Kak
npu cpabaTbiBaHNN COOCTBEHHbIX 3aLLMT.

lMporpaMmmmnpoBaHMe BCEX BHELUHMX 3aluMT OOWUHAKOBO, MO3TOMY Aanee pacCMOTPEHbI
HaCTPOMKM NO BHeLlHen 3awmTe Ne1l:

K BHEIHNE Bxoa B nogmeHto
3 SAUMTEH Bbibop pexxmma 3aLuTbl
<:D “‘BbIBEQEHA” — 3awuTa BbiBEAEHa 13 paboTbl;

“‘CPABATbIBAHNE” — 3awimTa BBeaeHa B paboTy Ha
cpabaTtbiBaHue. OTKAOYEHWE BbIKNOYaTENSA U AENCTBUS

BB_I/ /PEM Ha CUrHann3aumio He NMPOUCXOAMT;
“““““ ¢D “‘CUTHANN3ALINA” — kak npu “CPABATBLIBAHWE”, Ho ¢
<:> [IeiCTBMEM B CXEMY CUTHanM3auun n 3anuncbio B XypHar
aBapui,
“ABAPUA” — kak npun “CUT'HATTM3ALMA * nnioc aen-
CTBVE Ha OTKMIOYEeHME BbIKMoYaTens;
B3-1 EJIOK-KA Beoa 6rnokupytollero curHana.
/. / <:D (cM. npunoxexve 3, Tabnuua 3)
B3-1 BXO[ Homep Bxoaa BHeLIHeN 3amThbl

(cM. npunoxeHune 3, Tabnuua 2)

B3-1 BHIEPXKA YcTaBka no BpeMeHu cpabaTtbiBaHNSA BHELUHEN 3aL1ThbI:
= XXXXX0mc D 0-50 MUHYT.
B3-1 AIB ABTOMaTMyeckoe NOBTOPHOE BKNOYeHMe nocre cpaba-
/.. .. . / D TbiBaHUA 3awmThl: "BBEAEHO", "BbIBEQEHO"
B3-1 YPOB PesepBupoBaHue oTkasa Bblkntoyatens: "BBEAEHO",

"BbIBEJEHO"
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7.8.2.3 NogmeHio «kABTOMATUKA»

ABTOMaTU4eckoe NOBTOPHOE BKITHOYEHUE.

ABTOMaTH4yecKasa 4YacToTHas pasrpy3ka oT BHELWHero
CuUrHana.

ABTOMaTUYECKUIN BBOA pe3epBa.

Hactpownka u npocmoTp napametpoB AlB

AIIB

/.. .. .. / D
AUP BXOnO

l... .. .. /
ABP CPAEBATHBAHUE

/.. .. .. / <:D

AIIB

[ .. .. /
AIIB BXOI BEBIJIOK.

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

/... .. .. /

ABTOMaTM4Yeckoe NOBTOPHOE BKIIOYEHME.
3Ha4yeHnsa napameTpa:
HET,1 KPAT, 2 KPATA

Brnioknposka AlB oT BHeLLUHero curHana.
(cMm. npunoxeHue 3, Tabnuua 3)

Bpema 6nokmposku AlB nocne BKIYeHUs BbIKNoYaTe-
ns.
Bpemsa rotosHocTn AlNB kK Ha4anbHOMY MycKy nocre

ycnewHoro cpabaTbiBaHUS.

Bpemsa 6ectokoBown naysbl 1-ro kpata AllB.

Bpemsa 6ectokoBor naysbl 2-ro kpata AllB.

Myck AlB no camonpon3soribHOMY OTKMHOYEHUIO.
3Ha4veHne napameTpa:
OA, HET
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HacTpounka n npocmoTtp napametpos AYP n HYAINB

AYP BXOQn HasHaueHne Bxoga BHelwHero curHana A4YP.
/.. .. . / (cm. npunoxenue 3, Tabnuua 3)

BBopg 6nokupytoLlero curHana.

/.. . . / ¢D (cm. npunoxeHue 3, Tabnuua 3)

YcTaBka no BpemeHu cpabaTbiBaHna AYP:

AYP YCTABKA 0-50
= XXXXXO0MC ] — OY MARYT.
YAIR BXOI HasHa4yeHune Bxona BHellHero curHana YArlB.
/. / (cM. npunoxexwve 3, Tabnuua 3)

(cM. npunoxeHne 3, Tabnuua 3)

YAMB BXOJ EJIOK. BBopg 6nokupytoLlero curHana:

YAB YCTABKA YcTaBka no BpemeHu cpabartbiBaHus YAIB:
T= XXXXX0MC D 0 — 50 MuHyT.

Mpn ncnonb3oBaHUM CTapbiX penenHbiX cxem ycTponcte AYP, B KOTOpPbIX BO3MOXEH
apebesr KOHTaKTOB BbIXOOHbLIX perne, PeKkOMeHOyeTCs yCTaHaBnuBaTb BbIOEPXKKY BPEMEHM Ha
AYP n YATB nopsagka 20...50 mc.

51



HacTtpownka n npocmoTtp napametpos ABP

ABP CPAEATHBAHUE HasHaveHune Bxoaa BHelHero curHana nycka ABP.

/. / (cMm. npunoxeHue 3, Tabnuua 3)
ABP CPAEATHBAHUE YcTaBka no BpemeHnu cpabatbiBaHns ABP: 0 — 50 MUHYT.
Tco= XXXXX0mMmc D
ABP  EBJIOKMPOBKA Bxopg 6nokupytowero curHana ABP.

/o o . / D (cMm. npunoxeHne 3, Tabnuua 3)
ABP BOBBPAT HasHayeHne Bxoaa BHELLHEro curHana Bo3spara CXembl

/. / ABP. (cm. npunoxeHnue 3, Tabnuua 3)

ABP BO3BPAT YcTaBka no BpemeHu sosspata ABP: 0 — 50 MuHyT.
TBB= XXXXX0mMmc D
ABP OTKJINYEHUE YcTaBka No BpeMeHu oTKIoYeHus pesepsa (Hanpumep,
Tor= XXXXX0mc D OTKMYeHne pesepBHOro nuTaHus): 0 — 50 MUHYT.

BaxHo! Hanu4ue cueHana eo3sepama ABP riocrie noda4yu KoMmaHObl Ha OMKIIIOYEHUEe pe-
3ep8HO20 numMaHus (Mocre UucmeYeHUsi 8PEMEHU UMIYIbCa BK/THOYEHUS/OMKITIOHYEHUS — MEHI0
«BbIKJTOYATEJIb») sensemcs rnpu3HakoM HeycrieuwHo2o0 eosepama cxembl ABP. [Npu amom
rpoucxodum OmkKIYeHUe cobCcmeeHHO20 8biKtoYamerss u briokupoeka cxembl ABP.

BaxxHo! BHewHulU cuaHan 6r10KUpo8KuU unu HeycriewHasi paboma esoda usu eo3epama
ABP nipueodsim «k ¢pukcauyuu 6nokuposku cxembl ABP. Npu amom & «)KYPHAJIE CUCTEMBbI»
opmupyemcs 3anuchb o rnpuduHe u cpabamsigaem cueHasn «bJIOKMPOBKA ABP». Cépoc 6110-
Kuposku ABP u 8038pam cxembl 8 HOpMarslbHbIU PEXUM rpoucxooum nymem rnodayu KoMaHObl
Ha yrpasrieHuUe 8bIK/IrnYamesiem.

BaxxHo! B cocmae cueHana esoda ABP dormxeH exoOumb cuaHas OMKItOYEeHHO20 Mos10-
JKEeHUS 8bIK/toYamersisi 8o0a pe3epe8HO20 NnumaHus (HarpumMep, CeKUUOHHO20 8biK/toYamerisi). B
cocmae cueHana so3zepama ABP 0ormkeH 8xo0umb Cu2Hall 8KITHYEHHO20 MOIOXEHUS 8bIKIIH0-
yamersisi 8go0a pe3ep8HO20 NuUMaHusi (Harpumep, CeKUUOHHO20 8biKYamerns). [JaHHbie cue-
Harbl Mo2ym cobupambCsl KaKk Ha 8HeWHel KOHMakKmHouU f1o2uke, mak U Ha 8X00HOM jioauye-
CKOM cuzHarie rno «y.
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7.8.3 Nogmerto «BbIXOOHBLIE CUTHATIbI»

K BBX.JIOTUYECKHME
B CHUTHAJIEI

3 &

K PEJIE

B HEMCIIPABHOCTH D

g

K BBIXOJJHBIE

K MHIVKATOPEI

&

Moamentio «BbIXOOHBLIE JIOTMYECKUE CUTHATIbI»

Moamento «PEJNIE HENCIMPABHOCTb»

Moamenio «BbIXOAHBLIE PEJIE»

Moamenio «MHOWKATOPbI»
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7.8.3.1 NMoameHo «BbIXOAHbLIE NTOMMMYECKUE CUTHATbI»

Bcero B MIM3-01PRO 8 BbIXOAHbLIX NOMMYECKUX curHanos. [Ans nporpaMMmmpoBaHuUs
noboro n3 HUX, HYXXHO MepenTn B Kagp MOAMEHID COOTBETCTBYIOLLErO CUrHama v Haxartb

«BBO[».

K BBX.JIOTUMYECKHME
B CHUTHAJIEI

&

BIIC 1

%
s

&

BJIC 8

BJIC-8

ol JA D
BJIC-8

3EMIIA HET D
BJIC-8

PAEOTA YPOB HET

Bxoa B nogmMeHto.

Kaxabli BbIXOQHOW NOrMYECcKU curHam nporpammumpy-
eTCA Kak CyMMa OUCKPETHbIX CUrHaroB Mo JIormM4eckomy
«AIMN» (cm. npunoxenune 3, Tabnuua «CnMcok curHa-
NnoB, NCNONb3yeMbIX NpU POPMUPOBaHMM BbIXOAHOIO J10-
rMYecKoro curHana).

[na kaxgoro nporpaMMMpyemMoro AUCKPETHOro curHana
B COOTBETCTBYIOLLEM OKHe MOAMEHI0 BblbupatoTcsa co-
CTOSHUSA:

HET — He ncnonbayetcs;

OA — uncnonbsyeTtcs.

54



7.8.3.2 NMoameHto «PEJIE HEUCINMPABHOCTb»

Pene «HEMCIPABHOCTb» - 9T0 XecTko HasdHayeHHoe pene. CnyXuT ansa KOHTposs

COCTOSAHUS YCTPOWNCTBA.

K PEJIE
B HEMCIIPABHOCTB

&

MMI1. PEJIE HEWUCIIP
T= XXXXX0mc

&

&

HEUCIIPABHOCTE 1

&

HEUCIIPABHOCTE 2
/.../

&

HEUCIPABHOCTE 3
/.../

&

HEUCIIPABHOCTE 4
/.../

&

HEMCIIPABHOCTE 5
/.../

&

HEUCIPABHOCTE 6
/.../

&

HEUCIIPABHOCTE 7
/.../

&

HEUCIIPABHOCTE 8
/.../

Bxoa B nogmMeHto.

YcTaHoBKa AnuMtenbHocTn umnyneca pene «HEUC-
MPABHOCTb».

Bbibop ycnosusa cpabatbiBaHWst N0 HeucnpasHocTH 1
(annapatHasa HencnpasHocTb): PASPELUEHO, 3AIMPE-
LWEHO.

Bbibop ycnoBusa cpabatbiBaHWsi NO HEMCNPABHOCTH 2
(owmnbka kOHTpOoNbHOM cymMmbl ycTaBok): PASPELLUEHO,
SAMNPELLEHO.

PESEPB.

PE3EPB.

Bbibop ycnosus cpabaTtbiBaHMS NO HEUCNPABHOCTU 5
(BHELWHMI curHan «HemncnpaBHOCTb BbIKNKOYATENSA» - CM.
meHto «BbIKITKOYATESby): PASPELLEHO, 3AMNPELLE-
HO.

Bbibop ycnosusa cpabatbiBaHWsi NO HEUCNPABHOCTH 6
(NnpoTuBOpEYMBOE COCTOSIHME BNOK-KOHTAKTOB BbIKOYa-
Tens): PASPEWEHO, 3AMNPELEHO.

Bbi6op ycnoBusi cpabaTtbiBaHUS NO HEMCNPABHOCTU 7
(HemcnpaBHOCTL Lenewn ynpaBneHns Bbiknovatenem):
PASPELLUEHO, SAMNPELLEHO.

Bbibop ycnoBusa cpabatbiBaHWsi NO HEUMCNpaBHOCTK 8
(oTka3 BbIkMOYATENSA — HANM4YMe TOKOB B NIMHMKM Nocne
KomMaHabl oTkntoveHna Bolkntodatend): PA3SPELLEHO,
SAMNPELLEHO.

55



7.8.3.3 NMoameHto «BbIXOAHbLIE PEJIE»

Bxog B meHto.
K BHXOIHHE
B  PEIE
PENEL Beibop pene (P1).
T
g
PEJIE
PEJIE1 THUII HaxaTtnem «Bsoa» npoussoautcs Bbibop tuna pene: BITINH-
BIIMHKEP KEP, MOBTOPUTENND.
= ~
PEJIE1 CUTHAJ Bbibop Tvna BblgaBaemMoro curHana
/.. Q/ /vp
PEJEL VMIYILC YcTaHoBKa ANUTENbHOCTN 3aMKHYTOrO COCTOAHMA pene (TOMbKo
T= XXXXX0MC ansa pene ¢ tunom NMNOBTOPUTEJb), ot 0 go 3000 c *.

G

* IluckperHnocth ycraBok: 0,01 ¢ B nuamazone ot 0 10 300 ¢ 1 0,1 ¢ B quanazone ot 300 mo 3000 c.
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7.8.3.4 NoameHo «MHOUKATOPbI»

K MHIOINKATOPBI

B Bxopn B meHto.

&

UHIMKATOP1 Bbi6op nHaukatopa (M1- N4).

o @

UHINKATOP4

&

HaxaTtnem «BBO[0» nponssoantcsa Bbibop TMna MHAnKa-
MRIVIKATOR, Ul Topa: BIIMHKEP, NOBTOPUTEb.

Bbibop Tvna BblgaBaemoro curHana (CM. npunoXxeHume
3).

MHIMKATOP1 CEPOC
ozl CBEO YcTaHoBKa copoca Ans HAMKaTopa npy BXOXKAEHWN B
...... <:D MeHo «CBEPOC MHOUKALIMW»: OA, HET.

¢

MHINKATOP1 CBEPOC
KYPHAJI CUC. /.../ YcTaHoBKa copoca Ans HArKaTopa npy BXOXAEHUN B
<:D OKYPHAIT CUCTEMbI»: OA, HET.

MHINKATOP1 CEPOC
YPHAJI AB. /... / YcTaHoBka copoca Anst MHauKaTopa npy BXOXAEHUN B
""" ¢D «KYPHAJT ABAPUN»: A, HET.
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7.8.4 MNogmenio «NNAPAMETPbI CUCTEMbI»

B naHHOM NoaMeH NpPOM3BOAMTCS YCTAHOBKa TEKYLUMX AaTbl U BPpEMEHW, NapameTpoB
CBSI3U 1 NapaMeTpOB yrpaBneHusl.

K IAPAMETPEI BxoA B noameHio

CUCTEMEI

&

IATA XX . XX . XX YcTaHoBKa AaaTbl/BpeMeHU
BPEMSA xx:xx:xxD

g

K [IAPAMETPBI YcTaHOBKa napaMeTpoB CBSI3N

CBsI3U D

MpocmoTp 1 ycTaHOBKa peanbHOro BpeMeH#M

OATA XX :XX:XX MpocmoTp 4acos.
BPEMSA XX : XX : XX Bxoa B pexmm KOppeKTUPOBKM YacoB
[NAPOJIb B
BO/Z, Napons Ansi KOPPEKTUPOBKN YaCOB.
/XXXX/ ] P PRekTUP
IATA YcTaHoBKa - yncna, mecsaua, roga.
XX . XX .XX D
BPEMSA y
XX . XX . XX CTaHOBKa - Yacbl, MUHYTbI, CEKYHbI.
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Hactpownka napameTpoB cBA3u (AnA nopta RS-485)

K [NIAPAMET PEI
CBs3MU

o

AJIPEC
XXX

o

CKOPOCTB

BAIEPKKA

XXXXX0mMc D

Bxon B MeH0 KOHQUrypaunm ceasu.

HasHayeHne HoMmepa ycTpoucTea B CETW.
(3aBopckas yctaHoBKa agpeca: «1»)

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

YcTaHOoBKa 3aep)XKu OTBETA Ha 3amnpoC BEPXHEro ypoB-
HA: «0000» — «100» mc

7.8.5 NoameHto « CBPOC XXYPHAJTOB»

K CEPOC
XYPHAJIOB

[NAPOJIb
/XXXX/

CBPOC XYPHAJIA
ABAPUA

&

CEPOC XYPHAIJA
CUCTEMEI

E— &%

Bxopn B nogmeHto

BeecTu naponb Ansa paspeLleHnst Ha cOpoc XXypHanos u

HaxaTb «BBOL».

C6pocuTtb XypHan aBapuun Haxxatmem knasuwu “BBO[”.

C6pocuTtb XXypHan cucteMbl HaXXaTUeM KrnaBuLLv
“BBOH”_
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7.9 OnarHocTuka

[ns npocMoTpa AaHHbIX AnarHOCTMKM cnuctemMbl ncnonbdyetcs meHo «AVATHOCTUKAY.

&

INATHOCTHUKA

MII3-0lpro HT N
X

COCT.BX 8

00000101

&

&

1| ym | OUMBKA

&

8

1

00000101

COCT .BBIX54321HOB
00000101

&

HIJIN

&

OIMEKA 54321HOB

00000101

AHAJIOT .BX 4321
HOPMA

&

WU OIMEKA

4321
1111

&

KOHTP . CYMMA
HOPMA

&

COCT. IIOPTA
TX=1 Rx=1

CBA3b X%

HOPM. X OII. X

&

TEMIIEPATYPA
XX,X °C
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Bxopg B MeHto.

3aBopckon Homep usgenus un
BEpCUS NporpaMMHOro obecneyveHums.

[MpoCcMOTp COCTOSAHNSI BXOAHbLIX CUrHAINOoB
[1-018. Bo3amOXXHbI iBa BMaa coobLeHWI
“COCT. BXOOOB” nnu “OlUNB-KA”. Ecnn
“COCT. BXOOOB”, 1o “0” unu “1” ykasbiBaeT
Ha COCTOSIHNE BXOAHbIX ANCKPETHbIX CUrHa-
NOB COOTBETCTBYIOLLMX BXOA0B (NTOrM4eckmi
0 wnu noruyeckas 1). Ecnu “OWWNBKA”, 10 1
yKasblBaeT HOMEP OLLIMBOYHOro ANCKPETHOIO
Bxoaa. (C 5 no 8 He yunThbiBaTh)

[MpoCMOTp COCTOSIHUS penenHbIX BbIXOO0B.
Ecnu Ha XKK coobuenmne “COCT. BBIXO-
OOB” 10 “0” unn “1” ykasblBalOT COCTOSIHME
COOTBETCT-BYIOLLMX penenHbIX Bbixogos (0 —
pasoMK-HYyTO; 1 — 3aMKHYTO), eCrin NosIBU-
noco co-obwerne “OLLUMBKA”, To 1 ykasbl-
BaeT HoMep owmnboyHoro Beixoaa. (Co 2 no
5 He yuntbiBaThb)

[MpoCcMOTp COCTOSIHUS aHanoroBbIX BXOAOB.
Ecnu Ha XKKA coobenune “AHAIIOI. BX.”, To
aHanorosble BXOA4bl (DYHKLMOHUPYIOT B LUTAT-
HOM peXxume 1 nogd Homepamu BXo40B AOIMKHO
obITh: “HOPMA”, ecnu nosiBunocsb coobLleHne
“OWMBKA”, To 1 ykasbiBaeT HOMep oLNBOYHO-
ro Bxoaa.

KoHTponbHas cymma yctaBok

KoHTponb cocTosiHus nopTa uHTepdelca

RS-485.

KoHTponb kayecTBa (OWMOOK) CBA3MN.

Temnepatypa npoueccopa (B °C).



7.10 KoHdourypaumsa yctpomcTBa C UCNOSIb30BaHMEM JIOKanNbHOro MH-
Tepcenca

HacTporikn koHpurypaumin 3awmtel MMN3-01PRO T MOXHO Tak e OCyLeCcTBUTb Npu no-
MoLM nporpammMmHoro obecneveHus «Bastion config 22». OcylwecTButb coegmHeHne yCTponcTea
n MK MoxxHO nocpeacTesam NOAKNKYEHNA LWHYpa coeanHutensHoro USB co ctopoHbl MK 1 k Ta-
KoMy >xe pasbemy USB, pacnonoxeHHOMY Ha nMueBOW YacTu kopnyca pene. [Ans npasBunbHOM
paboThl MO «Bastion config 22» ¢ 3awmTon HeO6X0ANMO YCTAaHOBUTbL OL4MHAKOBYI CKOPOCTb 00-
MeHa fJaHHbIMK B nporpamme 1 3awuTbl (nogmeHio «[MMAPAMETPbI CUCTEMbI», HacTporka na-
pamMeTpoB cBA3K). [na nogkniodeHus yepes nopt USB, Heobxoammo 3agaBaTb HOMEP YyCTPOW-
ctBa 1.
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8 PYKOBOOCTBO INO NMPOTOKOJ1Y CBA3U "BASTION-CETb"
8.1 OpraHu3aums nokanbHON ceTn

MI13-01PRO wnmeeT BCTPOEHHbIE NMporpamMMHO-annapaTtHble cpeacTBa, No3BonsoLme
opraHuM3oBaThb nepefadvy AaHHbIX MeXOy YPOBHEM 3aluTbl U BepxHUM ypoBHeM ACY TI1 nnu
cucTemon gucrnetyepckoro teneynpasnexus (COATY).

ANcTaHUMOHHO, Npyn nNoMoLwm uHTepdenca cBs3n, MOryT ObiTb MPOCMOTPEHbI onepa-
TMBHbIE 3HAYEHUS KOHTPOSIMPYEMbIX HAMPSPKEHWUMW, XypHan aBapurHbIX COObITUMI, Tekyliune
yCTaBKW, COCTOSIHUE AMCKPETHbIX BXOAOB W perierHbIX BbIXOAO0B. BO3MOXHO Takke gucTaHuu-
OHHOE M3MEeHeHWne yCTaBOK, pecTapT 3aLuTbl, KOPPEKTUPOBKA BPEMEHU.

Mpu opraHusauum nokanbHON MH(POPMALMOHHON CeTU NOLCTaHUUN BCE MMEIOLLINECH B
KOHTYype 3aluTbl NOOKITYAKTCA K KOHLUEHTPATopy (MU KOHTPOSIMPYEMOMY MYHKTY), KOTOPbIN
obecneuynBaet oOMeH NO eANHOMY paguo UM TenedOHHOMY KaHamny CBA3WM C BEPXHWUM YpPOB-
HeMm. B MI3-01PRO ucnonb3yeTca NpoTOKON CBA3N ¢ BepxHem ypoBHeM "BASTION-CETb"
(aHanormyHbin  "Modbus"), paspaboTaHHbI cneumanuctamn «bactmoH OHepro». [poTokon
"BASTION-CETb" obecneumBaeT nonyaynnekCcHyto CBA3b Mo ABYXMNPOBOAHOW NMHUK. WHTep-
denc RS485 obecneumBaeT ranbBaHUYECKYIO Pa3BsA3KYy Mexay 3awuTaMmn 1 no3sBonsdet obb-
eVHUTb B NoKanbHylo ceTb A0 32 yCTPOUCTB. [pumepHasa CTpyKTypa opraHvM3aumm ceTu noka-
3aHa Ha pucyHke 8.1.

P/C | Pc |les| Kkn |
| KOHLIeHTpaTop |
A
| |
| | MM3 Net ||
APM | |
| |
: | L ] MIM3 Ne2 |
| |
carty | |
| L | MM3 Nen ||
| Korryp noacramumn Ne 1_ ——|
[— — — — — — — — — — T — n
| |
| |
Kowtyp nogctakummNen |
PucyHok 8.1 — CTpyKTypa opraHusaumm cetu
P/C - pagnocTaHums
K - KOHTPOJIMPYEMBINA MYHKT

APM - aBTOMaTM3MpoBaHHOE paboyee MeCcTo cneunanncta
COTY - cuctema gucneTyepcKoro TeneynpasreHus
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Llenn wHTepdpenca obecneuymBaloT ranbBaHUYECKYKD Pa3BA3KY KaX4oro YCTPOWCTBA.
MoakntoveHne kabens nokasaHo Ha pUCyHKe 8.2.

MM3 Ne1 MMN3 Ne2 MMN3 Nen

B ] ] —
\/ \/ TepMUHanbHbIA
I — T~~o0— aKpaH pesncTop K

nocrieaHen 3awuTte

00
00

BuUTasa napax

f

PucyHok 8.2 — Cxema nogkntoyveHust kabens

8.2 KoMMyHUKaLMOHHBLIW NOPT

KOMMYHMKaUWOHHbBIN NOPT YCTPOMCTBA MOCTPOEH Ha OCHOBE rafibBaHNWYeCKn MU30Nupo-
BaHHOro uHtepdgenca RS485. Pexum nepegauv — nonygynnekc, 7. €. 0bMeH AaHHbIMU NPOus-
BOAUTCHA MO OAHOW NIMHUW CBA3U, HO NPUEM M Nepefaya pasgefneHbl BO BpEMEHU.

CkopocTb obMeHa nporpammMmmpyeTca nosnb3oBaTenieM Ha atane KOHPUrypmpoBaHus cu-
cTembl 1 Bblbupaetca ns psaga: 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6uT/c.

CtpykTypa 6anta coobLieHus:

| 1 cTapT 6uT | 8 BUT gaHHbIX (MN1. BUT BNepén) | 1cron-6ut |
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8.3 NMpoTtokon " BASTION-CETb "

8.3.1 Obuee onucaHue

YCTponcTBa COEAMHSAITCS, UCMNOMNb3ys TEXHOMOrM "rnaBHbIn” - "MOAYMHEHHBIN", Npn
KOTOPOM TONbKO OAHO YCTPOWCTBO (MMaBHbIN) MOXET MHMUMMpOBaTb nepefady (coenatb 3a-
npoc). Opyrve yctponctsa (nNog4vHEHHbIE) nepefarT 3anpalinBaemble “rnaBHbIM" yCTpPOK-
CTBOM [l@HHble, UNn NPOU3BOAAT 3arnpalunmBaemMble eNCTBUSA. TUnmMyHoe "rnaBHoOe" YyCTPONCTBO
BKMoyaeT B cebs Beaywmn (HOST) npoueccop v naHenn nporpaMmMmmpoBaHms. TunudHoe nog-
YUMHEHHOE YCTPOWCTBO - nporpammupyemMbln KoHTponnep. MIMN3-01PRO Bcerga sisnsietca noa-
YUHEHHBLIM YCTPOMCTBOM. "[MaBHbIN" MOXET agpecoBaTbCs K UHAMBUAYANbHOMY "NOAYMHEHHO-
MY" UM MOXET MHMLMMPOBATDL LLUMPOKYIO Nepefadvy coobLueHnsa Ha Bce "NogyYnMHEHHbIE" YyCTPOW-
ctBa. "llogynHeHHoe" yCTPONCTBO BO3BpallaeT coobuieHne B OTBET Ha 3anpoc, aapecyembin
nmeHHo emy. OTBeTbl HE BO3BpaLLalOTCS NPU LWIMPOKOBELLATENbHOM 3anpoce OT "rfaBHoro”.

lMonb3oBaTenb MOXeT ycTaHaBnMBaTb NPOAOIPKUTENBHOCTbL MHTEpBana TanmayTa, B
TeYeHMe KOTOpOro "rofloBHOE" yCTPOWMCTBO BydeT oxuaaTb oTBeTa OT "MOAYMHEHHOro". Ecnu
"NOOYNHEHHBLIN" 0OHapYXMn oWNBKY Nepegayun, To OH He opMUpyeT OTBET "rmaBHOMY".

8.3.2 OpraHusaumsa obmeHa
O6meH opraHuayeTca LUuknamm 3anpoc — OTBET:

3anpoc oT rnaBHoOro:

Appec ycTponcTea Koa doyHKumn [aHHble KoHTponbHasa cymma
16aunT 1 6ant n 6ant 2 BbanTa
OTBET NOAYNHEHHOTO:
Appec ycTpoincTea Koa doyHKumn [aHHble KoHTporbHasa cymma
16ant 1 6ant n 6ant 2 banTta

3anpoc: Kog ¢yHkuMM B 3anpoce roBopuT "nogyYMHeHHOMY" YCTPOWCTBY, Kakoe Oen-
cTBME Heobxoammo nposecTn. banTbl AaHHbIX cogepXaT nHdopmaumo, Heobxoaumyto Ans Bbl-
NnosiHeHUs 3anpolleHHon dyHKumn. Hanpumep, kog dyHkumm 03h nogpasymeBaeT 3anpoc Ha
YTeHMUe CoaepPXMMOro perncTpoB "NOgYMHEHHOrO".

OtBeT: Ecnu "nogumHeHHbIN" OaéT HOopMarnbHbIN OTBET, KO4 (PYHKUUM B OTBETE MOBTO-
psieT koA (OyHKUuM B 3anpoce. B Gantax gaHHbIX cooepXutcs 3atpeboBaHHas MHgopMauns.
Ecnu nmeet mecto owmbka, To Kog yHKUMKM MoanduumpyeTcs, u B banTax AaHHbIX NnepegaeT-
CSl MPUYMHA OLLMOBKMN.
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8.3.3 Pexum nepepayn

B ceTtax "BASTION-CETb" moxeT 6bITb MCnonb3oBaH oaMH U3 AByXx cnocoboB nepena-
yn: "ASCII" nnn "RTU". B MIN3 ucnonbsyetcs pexum "RTU".

B "RTU" pexunme coobLleHne HaunHaeTCa ¢ MHTepBana TULWHbI, PAaBHOrO BPEMEHU ne-
pejayn 3.5 cMMBOMOB Npu AaHHOW CKOPOCTU nepedadn. lNepBbiM nonem 3atem nepegaeTcs
agpec yctpouncTea. Benep 3a nocnegHum nepegaBaeMbiM CUMBOSIOM Takxe crieqyeT uHTepsarn
TULINHBI NPOAOIMKUTENBHOCTBIO HEe MeHee 3.5 cumBorioB. HoBoe coobLeHne MOXeT HaunHaTb-
Cs nocrie 3Toro uHTepsana.

®perm coobuleHusa nepenaeTca HenpepbiBHO. Ecnv nHTepsan TUWKWHLI ANUTENBHOCTBIO
6onee 1.5 cumBona BO3HUK BO BpeMsi nepefayn ppenma, npmHMMarowee yCTponcTBO 3akaH-
4YnmBaeT NpMem coodLLeHnst K crieaytowmin 6anT BygeT BOCNPUHAT Kak Havano crieayoLlero co-
obLeHns.

Takum obpasom, ecnm HoBoe coobLLEHNE HAaYyHETCHA paHblle UHTepBana 3.5 cumBona,
nNpUHUMatoLLlee YCTPOMCTBO BOCMPUMET €ro Kak npogosbkeHue npenblayuiero coobuweHuin. B
3TOM Cry4ae ycTaHaBnNMBaeTCH owmnbKa, Tak kak byaeTt HecoBnageHne KOHTPOSbHbIX CyMM.

[nnHa coobLueHns He aormkHa NpeBblwaTb 255 6anT.

8.3.4 CopepxaHue agpecHoro nons
[onyctnmeln agpec nepegadn Haxogutcsa B ananasoHe 0-247. KaxxgomMy nogyMHEHHOMY
YCTPOWCTBY NpucBamBaeTcs agpec B npegenax 1-247. Agpec 0 ucnonb3yeTcs Ans LWMPOKoBe-
LaTenbHOW nepenayun, ero pacrnosHaeT Kaxgoe yCTponUCTBO.

8.3.5 CopneprkaHne nonga yHKLnm

Mone cyHkuuun cogepxmt 1 6ant. uanasoH yncna 1-255. B M3 ucnonb3ytoTcs cne-
ayowmne pyHKumMm

Tabnuya 8.1
PyHKUMSA BbinonHaemble OencTBus

1Tn2 YTteHue n 6ut

3n4 YrteHne n cnos (1 cnoso — 2 6anTta)
5 3anucb 1 6urta
6 3anucb 1 cnosa
15 3anucb n 6uT
16 3anucb n crnos

Korga "nogynHeHHbIN" oTBeYvaeT "rmaBHOMY", OH MCNomnb3yeT norne koga pyHKunn ans
dukcaumn owmnbkn. B cnydae HopmanbHOro otTeeTa "nogYMHEHHbIN" NOBTOPSAET OPUTMHANBHBIN
Kog dyHkumn. Ecnn nmeet mecto owmbka npu BbIMNOAHEHUN (PYHKUMM, BO3BpaLLAETCHA KOA
dYHKUMN C YCTaHOBMEHHbIM B 1 cTapumm 6utom.

Hanpumep, coobuweHne oT "rnaBHoro" "nogyYnHeHHoMy" npounTaTb rpynny perucrpos
nMeeT criegyoLwwmin Kog yHKUUN:

03 hex

Ecnn "nogunHeHHbIN" BbINONHMN 3aTpeboBaHHOe aencteme 6e3 owmnbku, OH BO3BpaLLaeT

Takowm xe koa. Ecnn nmeet mecTo owmbka, To OH BO3BpaLLaeT:
83 hex

B npo6aBneHune K nameHeHuto koga OyHKUMK, "NOAYNHEHHBIN" pasMeLlaeT B None AaHHbIX
YHUKanbHbIA KOA, KOTOPbIN rOBOPUT "rmaBHOMY" Kakast UMEHHO OLIMOKa npousoLusia unim npuym-
HY OLUNGKMN.

65



8.3.6 CoaeprxaHne nonsa AaHHbIX

lMone gaHHbIX B cOObLEHNN OT "rnaBHOro" K "nogyYnMHEHHOMY" coaep>XUT AONONHUTENb-
HYl0O WHdOpMauuio, KoTopas Heobxoamma "NOAYMHEHHOMY" ANSA BbINOSIHEHUS YKa3aHHOM
dyHKkunn. OHO MOXeT cofepxaTb agpeca PermcTpoB UMM BbIXOAOB, UX KONMUYECTBO, CYETYMK
nepenaBsaemMblx 6aNTOB AAHHbIX.

Mpy BO3HUKHOBEHUWN OLWIMBKM "NOOYNHEHHBIN" BO3BpaLLaeT cneayroLlme Koabl:

e 01h: HEN3BeCTHbIN UK HenpPaBUbHbIV KO PYHKLMM;

e 03h: HEKOPPEKTHbIE AaHHbIE B NONe AaHHbIX.

[Mone AaHHbIX MOXET He CyLlecTBOBaTb (UMETb HyneBy AMNWHY) B ONpeaerieHHbIX Tu-
nax coooLleHnn.

8.3.7 CopepxaHne nonga KOHTPOSIbHOW CyMMbI

[Mone KOHTPONBHOW CyMMbI COOEPXUT 16-Tn OUTOBYIO BennumMHy. KOHTposibHas cymma
aBnseTca pesynbTaTtoM BbluncrneHnsa Cyclical Redundancy Check (CRC) coenaHHoro Hag co-
aepxaHmem coobuieHus. MNonmHom:

1+ x2 + x1® + x16 = 1010 0000 0000 0001 bin = AOO1 Hex

CRC pobaensieTcsa kK coobLueHnto nocnegHMm nonem, mnagwunm 6antom snepea.

8.4 CTpyKTypa AaHHbIX

HaHHble B MIM3 opraHn3oBaHbl Tak, Yto mnagwun 6ant (Mnb) n ctapwwuin 6ant (CTb)
pacnonaratlTca B Nopsake Bo3pacTaHns aapecos.

Mpumep cnoea gaHHbIX (2 6anTa): agpec n Mnb
agpec n+l C1b
Mpumep AByx cnoB AaHHbIX (4 GanTa): agpec n Mnb

agpec n+l C1b
agpec n+2 Mnb
agpec n+3 C1b
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8.5 PyHkuun "BASTION-CETb"

8.5.1 ®dyHkumsa 1 nnm 2

dopmat YTeHus n our:

3anpoc:
Anpvec 01 vnu 02 HavanbHbin aa- Korn-B0 BXOMOB KoHTposnbHas
YyCTpOWCTBA pec cymma
16anT 1 6ant 2 banta 2 banta 2 banTa
ctb | Mnb Ctb | Mnb | Mnb [ CTB

Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.

C1b — ctapwwuin 6anT 16-Tn paspsgHOro croea.

Otger:
1-1 cum- n-n cun-
Appec 01 vnn | Kon-Bo cuum- - - KoHTponbHas
9 . TaHHbIN TaHHbIN
ycTponcTea 02 TaHHbIX 6anT o < cymMmma
Bant bant
16ant 1 6ant 1 6ant n 6ant 2 bauta
| | MnB | C1b

lNpumep ymeHusi n bum:
C yctponctea (agpec yctponctea — 03) onpocutb 10 BXOAOB, Ha4YMHasA co 2-ro BXxoaa no agpecy
0.

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

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

yCTpOMWCTBaA umn agpec cyMmma

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

Kon-Bo cuu- . 2-1 cym-
e | A | Pt | 1T | Sy | KR

yerp 4 Bant baunt y

03h 01h 02h 71h 40h \

* HavyanbHbIl adpec dosmkeH 6bimb KpameH 8. Ecniu OH He KpameH, mo OoKpyarsiemcsi
00 MeHbWe20 KpamHozo 8.
** ECnn Konn4ecTtBO OUT He KpaTHO 8, TO oKpyrnsietcs Ao 6onbluero KpaTtHoro 8.

[na onpegeneHns Ha4YanNbHOroO agpeca BXOAOB, HauMHas ¢ k-ro 6uta N-ro agpeca, ucnonb3yeT-
CS BblpaXkeHue:

HavanbHbin agpec = N x 8 6uT + k 6ut
Hanpumep, Ansa 4teHus BXo4oB, HauMHas ¢ 4-ro 6uta no 2-my agpecy, nonyynm:
HauyanbHbi agpec = 2 x 8 6ut + 4 6ut = 20 => 0014h.
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8.5.2 ®dyHKkumnsa 5

dopmat ycTtaHoBKK 1 BuTa:

3anpoc:
A.qqec 05 Anpec 6uta 3Ha4yeHwne 0 KoHTponbHas
yCTpPOWCTBA buTta cymma
16ant 1 Gant 2 bavTa 1 6ant 1 6ant 2 banTta
Ctb | Mnb MnE | C1b
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro crnoea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
Otger:
AnQec 05 Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTpOMCTBA outa cymMmma
16aunT 1 6ant 2 6anta 1 6ant 1 6ant 2 banta
Ctb | Mnb Mnb | C1b

[na pyHKumMn 5 kagp oTBeTa OeHTUYEH Kagpy 3anpoca.

Bant “3HauyeHne buta”:
— 6uT, yctaHaBnmBaembin B 0 => 3Ha4yeHne 6uta = 00h;
— 6uT, ycTaHaBnmBaembln B 1 => 3HaveHne 6uta = FFh.

,D,J'IFI onpepgeneHuna agpeca Bbixona, UCMoOJib3yeTCA BblparKeHUe:

Appec Bbixoga = (Agpec 6anta) x 8 6ut + Ne Guta

lMpumep ycmaHosku 1 buma:

Ha yctponctee (agpec yctponctea — 04) yctaHoBuTb 61T 1 no agpecy 0.

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

3anpoc:
A/J.pvec Koa Anpec 6uta 3HaveHune 0 KoHTponbHas
YCTPONCTBA | QOYHKLMUK buta cymma
04h 05h ooh | o01h FFh 00h Mnb | C1b
OrtBerT:
A,u,pvec Kon Anpec 6uta 3HaveHune 0 KoHTponbHas
YCTPOWCTBA | (PYHKLMM buta cyMmma
04h 05h 00h | 01h FFh 00h | Mnb | CTb
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dopmaTt YTeHUS N CNOB:

8.5.3 ®dyHkuusa 3 nnm 4

3anpoc:
Anpvec 03 unu 04 HavanbHbin aa- KOM-BO CIIOB KoHTpornbHas
yCTPOWCTBA pec cymma
16aunT 1 6ant 2 banTta 2 6anTta 2 banta
CT1b Mnb Ctb | Mnb | Mnb [ CTB
Mnb — mnagwwmn 6ant 16-Tn paspsigHOro croea.
C1b - ctapwwui 6ant 16-Tn paspssiaHOro cnoea.
OrtBerT:
Anpec 03w | Kon-so cum- | 1€ €M N-€ Cn- | KomTponbHas
9 . TaHHoe TaHHOe
yCTpoOncTBa 04 TaHHbIX 6anT cymma
CNoOBO CNoBO
16aunT 1 6ant 1 6ant n oant 2 banTta
313 'V|'5” 313 'V|'5” MnB | C1B

HauyanbHbI agpec onpegensieTca cnegyowmm obpasom:
— C7b = HOomep cTpaHuubl;
— Mnb = agpec 6arTa Ha cTpaHuue.

lMpumep ymeHus n crios:

C yctponctea (agpec yctponcTtea — 04) npountatb 4 6anTta, no agpecy:
— Ne cTtpaHuubl = 10h;
— apgpec banrta = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 02h.
HavanbHbii agpec = 1002h.

3anpoc:
Anpvec Koa doyHk- HavanbHbIn aa- KOmM-BO CIIOB KoHTpornbHas
yCTpOWNCTBa Lnn pec cymma
04h 03h 10h 02h 00h | 02h Mnb | CTB

Mnb — mnagwwmn 6ant 16-Tn paspsiaHOro crnosa.

C1b — ctapwwuin 6anT 16-Tn paspsgHOro croea.

OtBeT:
Appec Kon CJ:I(')I'J;I-IBI-ICI):IX 1-e cuntaHHoe | 2-e cuntaHHoe | KoHTporbHas
yCTpoucTBa | pyHKLUK 6aiT CIloBO CIoBO cymMmma
04h 03h 04h 05h | 24h | ooh | ooh |MnB| C1B
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dopwmart 3anucu 1 cnoea:

8.5.4 ®dyHKumsa 6

3anpoc:
A,u,pzec 06 Agpec crosa 3HaveHune crnosa KoHTponkHas
YyCTPONCTBa cymma
16ant 1 6ant 2 banta 2 banta 2 6banta
Ctb | Mnb Ctb | Mnb Mns | C1b
Mnb — mnagwwmn 6ant 16-Tn paspsiaHOro crnoea.
C1b - ctapwwuin 6ant 16-Tn paspsiaHOro cnoea.
OTBeT:
A,D,Qec 06 Afpec crnosa 3Ha4eHue cnosa KoHTponkHas
yCTpPONCTBa cymma
16anT 1 6ant 2 6banTa 2 banTa 2 banTa
Ctb | Mnb Ctb | Mnb Mnb | C1b
Agpec crnosa onpegensieTcs cnegyowmm obpasom:
— C71b = HOoMmep cTpaHuLbl;
— Mnb = agpec 6arita yctaBku Ha CTpaHuLe.
lMpumep 3anucu 1 cnoea:
Ha yctponcteo (agpec yctponctea — 04) 3anucaTtb 2 6anTa:
— Ne cTtpaHnubl = 02h;
— appec banta = 60 = 3Ch;
— Kkon-Bo 6anTt = 02h.
Kon-Bo cnos = 01h.
Agpec crnosa = 023Ch.
3HayeHune cnosa = 1A02h.
3anpoc:
A,u,pﬁ(: Koa dyHk- Agpec crnoBsa 3Ha4eHue cnosa KoHTponkHas
yCTpONCTBa Lnmn cymma
04h 06h 02h | 3Ch 1Ah | 02h Mnb | C1b
Mnb — mnagwwun 6ant 16-Tn pa3psigHoro crosa.
C1b - ctapwwui 6ant 16-Tn paspsiaHOro cnoea.
OTBerT:
Anpec Ko dyHk- Anpec crnosa 3HayeHune crosa KoHTporbHas
yCTpONCTBa Lnmn cymma
04h 06h 02h | 3cCh 1Ah | 02h MnB | C1b
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8.5.5 dyHKkuma 15

dopmat 3anmcu n BuT:

3anpoc:
A.D,Qec OEh H?‘-Iaj'lb- Kon-Bo 6uT KOJ‘I:BO 3Ha4veHus KoHTponb-
yCTpoKcTBa HbI agpec Gant out Hag cymma
16ant 16anT 2 banTta 2 banTta 1 6ant 2 banta 2 bavta
C16 | MnB | C16 | Mnb Ctb | MnB | Mnb | CTB
OtBer:
Agpec OER Agpec 1-ro 3ann- | Kon-Bo 3anucaH- KoHTpornbHas
yCTpoKcTBa CaHHoro 6buta HbIX BuT cymMma
16ant 1 6ant 2 bavta 2 bavta 2 bavta
Ctb | Mnb Ctb | Mnb Mnb | C1B

lMpumep 3anucu n 6um:

Ha yctponcteo (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 Hauvanb- 3HaveHne | KoHTposibHas
9 o Kon-Bo 6ut BO
YCTPOWCTBA | (PyHKUUKN | HbI agpec 6T out cyMmma
04h OFh 00h | 13h | 00h | OAh | 02h [ CDh| 01h | Mnb | C1B
OrBer:
Anpec Kon HayanbHbin Kon—-Bo 3ann- | KoHTponbHas
YCTPOUCTBA | PYHKLNK agpec CaHHbIX CNOB cymMma
04h OFh 00h | 13h | 0oh | OAh | MnE | CT1B

71



dopmaT 3anmcu n cros.:

8.5.6 PyHKumMsa 16

3anpoc:
Aapec Havanb- Kon-Bo Kon- KoHTponb-
P 10h - BO 3Ha4eHus cnos P
yCcT-Ba HbI agpec cnos 6T Has cymma
16ant | 16anT 2 banTa 2 banTa 16ant n cnos 2 banta
1-e cnoBo n-e CnoBo
Ctb | Mnb | CT6 | Mnb Ct6 [MnE| | CtB | Mnb | MnB | CTB
OTBeT:
Agpec 10h Agpec 1-ro 3anu- | Kon—Bo 3anucaH- KoHTpornbHas
yCTpPONCTBa caHHoOro criosa HbIX CIOB cymma
16anT 1 6ant 2 6banTa 2 banTa 2 banTa
Ctb | Mnb Ctb | Mnb Mnb | C1b
Agpec cnoBa onpegensieTcs cnegytowmm obpasom:
— C71b = HOMep cTpaHuLbI;
— Mnb = agpec 6aiTa ycTtaBku Ha CTpaHuLe.
lNpumep 3anucu n cros:
Ha yctponcteo (agpec yctponctea — 04) 3anucaTtb 2 crosa:
— Ne ctpaHunubl = 02h;
— HavanbHbIM agpec = 28 = 1Ch;
— Kon-Bo cnoB = 02h;
— Kon-Bo 6anTt = 04h.
Kon-Bo cnos = 01h.
HavanbHbii agpec = 021Ch.
3HayeHune 1-ro cnosa = 01A0h.
3HayeHune 2-ro cnosa = 057Ah.
3anpoc:
Anpec goi_ Hauvanb- Kon-Bo ng' 3HauveHne | 3HadveHue 2- | KoHTponb-
yCT-Ba y HbI agpec cnos - 1-ro cnosa ro crnosa Has cymma
Lumn oant
04h 10h [ 02h [ 1Ch | 00h | 02h | 04h | 01h | AOh | 05h | 7Ah [MnBE | C1B
OTBerT:
Appec Kon HavanbHbil ag- | Kon—Bo 3anucaH- KoHTponbHas cym-
YCTPONCTBA | OYHKLMM pec HbIX CIOB Ma
04h 10h 02h | 1Ch 00h | 02h MnE | Cib
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8.6 OnucaHue cTpaHUL NaMATU OAHHbIX

OHMCaHMeCTpaHMHﬂaMﬂTMﬂaHHHX

Ne cTpaHuL HanmeHoBaHWe cTpaHuyy HocTtyn DyHKLMU
00h MpoeHTndukatop cmcremsl YTeHue 1,2,5
01h 3apesepBupoBaHa 3anncb 1 YTeHune
02h Hata n Bpems (Word) 3anncb n YTeHne 6, 16, 3, 4
03h Hata n Bpemsa (ASCII) 3anncb 1 YTeHue 6, 16, 3, 4
04h ['pynna yctaBokK 3anncb 1 YTeHue 6, 16, 3, 4
05h CuctemHas nHdopmauus YteHwne 3,4
10h YcTaBku 3anncb 1 YTeHue 6,16, 3,4
18h Basa gaHHbIX aHanoroBbiXx curHanos | YUteHne 3,4
18h basa gaHHbIX ANCKPETHbIX curHanoB | YteHune u 3anncb 1,2,5
19h basa gaHHbIX ONCKPETHbIX curHanos | YteHne 3,4
1Ah basa gaHHbIX pecypca BblkntoyaTensa | YteHve 3,4
20h XypHan cucrtemsl YteHne 3,4
28h YKypHan aBapun YteHune 3,4

8.7 'pynna ycTtaBOK U Bepcus

UTo6bl NepekntounTb rpynny yCTaBoOK, pacrnonoXeHHy Ha cTpaHuue 04h, Hy>XHO no
3TOMY agpecy 3anucaTb 1 cnoeo co 3HadeHnem 00 — gna oCHOBHOM rpynnbl yctaBok n 01 — on4a
pe3epBHON rpynmnbl YCTaBOK.

Mpumep Ans nepeknoyeHnst Ha OCHOBHYHO Fpynny YCTaBOK:

ycﬁo'?)‘;liisa KomagﬂsBs:nmcm Anpec crnosa 3HayeHune cnosa KOH;}?S;:H%
1 6ant 1 6ant 2 banTta 2 banTa 2 banTa
06 04 | 00 00 | 00 MnB | C1b

[aHHble Bepcumn, pacnonoXeHHble Ha cTpaHuue 05h, xpaHaTtcesa B dopmate ASCII,
3aHuMmatoT 17 cnos. BknovaloT B cebsi MHopmaLmio 0 BEpCum 1 3aBOACKON HOMEP YCTPOUCTBA.

8.8 lata u BpemsA

[aHHble gata n Bpems, pacrnonoxeHHble Ha cTpaHuue 02h, xpaHaTtca B popmate Word,
3aHMMaloT 0aMH Mnagwumn 6anT cnoea.

TlaHHble Agpec 1-ro | Kon-Bo
CJioBa CJioB

lopg * 0 1
Mecsu, 1 1
Yncno 2 1
Yacbl 3 1
MUWHYTHI 4 1
CekyHabl 5 1
[ecarkm MunnucekyHa 6 1
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[aHHble gaTta n BpeMmsi, pacnonoxeHHble Ha cTpaHuue 03h, xpaHaTtca B dopmare B
dopmate ASCII.

[aHHble Agpec 1-ro | Kon-Bo
cnosa CIoB

log * 0 1
Mecsu, 1 1
Yucno 2 1
Yacbl 3 1
MuHyTbI 4 1
CekyHabl 5 1
JdecaTtkn MunnucekyHa 6 1

* 2 mociennue nudpel rozaa.

8.9 basa gaHHbIX aHaNoroBbIX CUrHaNoB

HaHHble TenenamepeHun (TW), pacnonoxeHsle Ha cTpaHuue namsatn 18h (pyHkumm 3 n

4):
M3mepeHus ARpec 1-10 | v 86 crios
cnosa
Tok Ir 0 1
Tok lo 1 1
Tok dasbl la 2 1
Tok ¢pasbl Ib 3 1
Tok ¢pasbl Ic 4 1
Tok HyneBown nocnegosaTesibHocTyH 10 5 1
Tok npsimon nocnegoBatenbHOCTH |1 6 1
Tok obpaTHOM nocnegoBaTenbHOCTY 12 7 1

[ns nonyyeHus 3HayeHust Toka | B BuAe NepBUYHbIX 3HAYEHUIN U3 OTHOCUTENBbHbBIX €ANHUL,
X Hapo:
b-X

| = :
65536

rne b =40 anga la, b, Ic; b =5 gnsa lo, Ir;
K — HOMUHanbHbI nepBuYHbIM ToK TT ang la, Ib, Ic nnn HOMUHanNbHLIN NepBuYHbLIN TOK TTHI
ana lo, Ir.
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8.10 ba3a gaHHbIX AUCKPETHbIX CUrHanoB

8.10.1 basa gaHHbIX ANCKPETHBIX CUrHASoOB, PacnosioXXeHHasi Ha CTpaHuLe
namsatn 19h (pyHkumn 3 n 4)

basa gaHHbIX OUCKPETHBIX CUrHanNoB pacnosfioXeHa Ha cTpaHuue namsaty 19h:
Agpec 1-ro Kon-Bo
[aHHble CrI0Ba CIIOB Mpum.
CoCTOsiHUS YyNpaBnsitoLWMX CUTHAIOB 0 1 1
CwurHansl HeMcnNpaBHOCTU 4 2 2
BbixogHble curHanbl 6 2 3
BxogHble curHanbi 8 8 4

1. CocTosHMSA yNpaBnsAoLnX CUrHanoB

Ne Guta CocTosHus
BoblkntovaTenb OTKIOYEH

Bblkntoyarenb BKIYEH

MHankauusa copowena (0 - Bceraa)

He ucnonb3yeTcs

He ucnonb3yeTtcs

Hanun4yne HencnpasHoctu (COTY)

HoBas 3anuck xypHana cuctembl (COTY)
Hosag 3anuck xxypHana asapun (COATY)

~NOOARIWN (RO

2.1 CurHansl HencnpasHocTy (1904h)
Ne 6uta CurHansl

0 HEeNCnpaBHOCTbL YCTPOWCTBA (annapaTHas)

1 HENCNPAaBHOCTb YCTPONCTBA (daHHbIX)

2 HencnpaBHOCTb n3MepeHun (HebanaHc ALIIMT)

3 HENCNpPaBHOCTbL U3MEPEHUI (HET OQHOro ToKa)
4 HENCNpPaBHOCTL BblkYaTens (BHEWHWI curHan)
5 HencnpaBHOCTL BblkoyaTens (650K KOHTaKTbI)
6 HEWCNPaBHOCTb BbIKMYaTens (ynpaeneHue)

7 OTKa3 Bblkntoyatens (Hanvyme TOKOB)

8 Owwnbka O3Y

9 Owmnbka WwuHbl 12¢

10 Owmnbka Temnepartypbl

11 PesepB

12 Ownbka MCA

13 Ownbka MPB

14 Ownbka MCO

15 Peseps

2.2 CurHansl HencnpasHocTh (1905h)

Ne 6uta CurHansl
Owwnbka ycTaBoK

Owunbka koadpdpuumerta AL
Owmwnbka rpynnbl yCcTaBok

Ownbka xxypHana cuctemMsbl

Owwnbka xxypHana asapum

Owunbka yacos

PesepB

PesepB

~NO|O1R|WIN |L|O
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3. CocTosiHME BbIXOLHbLIX CUrHanoB
Ne 6uta CocTosiHne
CoctosiHMe nHgukatopa M4
CoctosiHMe nHgnkaTtopa M3
CoctosiHne nHavkaTopa U2
CoctosiHme nHgmkatopa M1
NHavkaTop BKNOYEH
NHavkaTop OTKNOYEH
MHaunkauma xXypHan asapum
NHavkauns xXypHan cuctembl
CoctosiHue pene P1
CoctosiHue pene P2

10 CocTtosiHue pene P3

11 CocTosiHue pene P4
12-31 HEe UCnoJsiL3yeTcd

OOINO O WIN (FLO

4, BXxogHble curHansbl

Ne Ne
CoctosHue CocTosiHue
outa outa
0 OTKNIOYNTb BbIKNKOYaTENb 32 HO 10>
1 BkrntounTb BbIKNOYaTENDb 33 CPAB 10>
2 HeucnpaBHOCTb 34 no 10>>
3 PesepBHas rpynna yctaBok 35 CPAB 10>>
4 CurHanusaums (3anucb B XXKypHan aBapun) 36 1o 12>
5 ABapus (aBapunHOe OTKNOYEHNE) 37 CPAB 12>
6 3emMns (3anvcb B XypHan asapun) 38 HO 12>>
7 PaboTta YPOB 39 CPAFG 12>>
8 OunckpeTHbin curHan 1 40 CPAB B3-1
9 OunckpeTHbIn curHan A2 41 CPAB B3-2
10 [unckpeTHbIn curHan 3 42 CPAB B3-3
11 OuckpeTHbin curHan 14 43 CPAB B3-4
12 | OmckpeTHbi curHan 05 44 CPAB B3-5
13 | OmckpeTHbI curHan 06 45 CPAB B3-6
14 | OnckpeTHbi curHan 07 46 CPAB B3-7
15 OunckpeTHbin curHan 8 47 CPAB B3-8
16 Jlornyeckuin curnan J11 48 AYP
17 Jlornyeckmnn curHan J12 49 YAIB
18 Jlornyeckui curnan J13 50 ABP Bkn.
19 Jlornyeckun curnan J14 51 ABP oTkn.
20 Jlornyeckun curnan J15 52 ABP 6rok.
21 | Jlornyeckun curHan J16 53 Peseps
22 Jlornyeckum curHan J17 54 YckopeHuve 3awmt
23 Jlornyeckuin curnan J18 55 AlB
24 Ho I> 56 Bbix. nornyeckun curHan BJIC1
25 CPAF I> 57 Bbix. nornyeckun curHan BJ1C2
26 HO I>> 58 Bbix. nornyeckmin curHan BJ1C3
27 CPAB I>> 59 Bbix. nornyeckun curHan BJ1C4
28 HO I>>> 60 Bbix. nornyeckun curHan BJIC5
29 CPAB I>>> 61 Bbix. norndeckun curHan BJ1C6
30 HO I>>>> 62 Bbix. nornyeckmnn curHan BJ1C7
31 CPABE I>>>> 63 Bbix. nornyeckun curHan BJ1C8
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8.10.2 basa gaHHbIX AUCKPETHbBIX CUrHaNoOB, PacnosiOXXEHHast Ha CTpaHuLe
namsatn 18h (dyHkumm 1, 2, 5)

Komangbl ynpaBnaoLwwmx curHanos (ctpadmua 18h, doyHkumna 5)
Ne 6uTta KomaHgbl
1800h | OTkntouuTb BoikNtoyaTens (COATY)
1801h | Bkntountb Beikntodatens (COATY)
1802h | C6pocutb nHaukauuo (COTY)
1803h | He ncnonb3yetcs
1804h | He ncnonbayeTtcs
1805h | Cbpocutb cocTossHne HeucnpasHocT (COTY)
1806h | CHpocuTb HOBYHO 3anuck XypHana cuctembl (COTY)
1807h | CbpocuTb HOBYIO 3anuck XypHana asapun (COTY)

Appecauus 6a3bl ANCKPETHbLIX CUrHANOB AN 6uToBbIX yHKUUN (cTpaHmua 18h,
YHKUMK 1 1 2)

Anpec 6uta CurHansl
1800 OTknounTb BbIKNtoyaTens (COTY)
1801 BkntounTb Bblknovatens (CATY)
1802 Cbpocutb nugukauuto (COTY)
1803 He ncnonb3yeTcd
1804 He UCnosib3yeTcsd
1805 C6pocntb coctosiHne HeucnpasHocTn (COTY)
1806 CbpocuTb HOBYIO 3anuck XypHana cuctembl (COTY)

1807 Cbpocntb HOBYIO 3anuck XypHana asapun (COTY)
1808-185F | He ncnonb3yetcd

1860 CoctosiHne nugukatopa N4
1861 CoctosiHne nugukatopa N3
1862 CocTosiHne nugukatopa M2
1863 CoctosiHne nugukatopa N1
1864 MHOMKaTop BKITHOYEH

1865 MHOMKaTop OTKMNOYEH

1866 MHOmKauus xxypHan aBapun
1867 MHaukaums xXypHan cuctemsl
1868 CoctosiHne pene P1

1869 CoctosiHue pene P2
186A CocTtosiHue pene P3
186B CocTosiHne pene P4
186C CoctosiHue pene P5
186D —187F | He ncnosnb3yeTtcs

1880 OTKnoYeHMe BblKNYaTens

1881 BkritoyeHuve BbiknoyaTens

1882 HewncnpaBHOCTb

1883 PesepBHas rpynna yctaBoK

1884 CurHanusaumsa (3anncb B XXypHan aBapui)
1885 ABapusa (aBapunHOE OTKNKYEHNE)

1886 3emMns (3anuckb B XypHan asapui)

1887 Pabota YPOB

1888 OunckpeTHbin curHan A1

1889 OvckpeTHbIn curHan a2

188A OunckpeTHbin curHan O3
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Anpec buta CurHansbl

188B IOuckpeTHbin curHan 14

188C [unckpeTHbIn curHan 5

188D AOvckpeTHbIn curHan 6

188E AOunckpeTHbIn curHan A7
188F AOvckpeTHbIn curHan 8
1890 Jlornyecknn curnan J11
1891 Jlornyecknn curHan J12
1892 Jlormyecknn curHan J13
1893 Jlornyecknn curnan J14
1894 Jlormyecknn curHan J15
1895 Jlornyecknn curHan J16
1896 Jlormyecknn curHan J17
1897 Jlormyecknn curHan J18

1898 MO I>

1899 CPAB I>

189A nO I>>

189B CPAB I>>

189C nO I>>>

189D CPAB I>>>

189E NO I>>>>

189F CPAB I>>>>

18A0 nO 10>

18A1 CPAB 10>

18A2 MO 10>>

18A3 CPAB 10>>

18A4 nO 12>

18A5 CPAGE 12>

18A6 nO 12>>

18A7 CPAB 12>>

18A8 CPAB B3-1

18A9 CPAB B3-2

18AA CPAB B3-3

18AB CPAE B3-4

18AC CPAB B3-5

18AD CPAE B3-6

18AE CPAB B3-7

18AF CPAE B3-8

18B0 AYP

18B1 YArB

18B2 ABP Bkn.

18B3 ABP oTkn.

18B4 ABP 0nok.

18B5 Peseps

18B6 YcKkopeHune 3awmr

18B7 AlB

18B8 Bbix. nornyeckun curian BJICA1
18B9 Bbix. nornyeckun curhan BJ1C2
18BA Bbix. norndeckunn curhan BJ1C3
18BB Bbix. nornyeckun curian BJ1C4
18BC Bbix. norndeckunn curhan BJ1C5

18BD Bbix. nornyeckmn curHan BJ1C6
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Anpec buta CurHansbl

18BE Bbix. nornyeckum curHan BIIC7

18BF Bbix. nornyeckun curHan BJIC8

8.11 ba3sa gaHHbIX pecypca BblKfrovaTens

basa gaHHbIX pecypcCa BbIKIKo4aTesnd pacnofioXeHa Ha CTpaHuue namMmatTin 1Ah:

ec 1-ro
[laHHble Anp Kon-Bo cnos
cnosa
Yncno oTkAYeHUn * 0 2
CyMMapHbI TOK OTKIOYEHUS dhasbl A 2 2
CyMMapHbIf TOK OTKIYeHus dasbl B 4 2
CyMMapHbI TOK OTKMoYeHust oasbl C 6 2
* - Yucno OTKNIYEeHNN:
2 Gaiita (CJI0BO) 2 Oaiita (c10BO)
Z —— — —
Yucno aBapuiiHbIX OT- Yuncno onepaTtmBHbIX
KNHOYEHUN OTKIMOYEHNI
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8.12 Popmart XKypHarna cMctembl

XKypHan cuctembl MOXeT cogepxatb 128 coobLieHnin 0 cobbiTusx B cucteme. CoobuieHns
XpaHaTcs B 2-x oopmaTtax: B criosax (Word), B ASCII-koge.

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

Mpn YTeHUN NepBOro coobLLeHNa Haao yKasbiBaTb HOMeEp COObLLEHNS B pernctpe «Agpecy.

Mpn YTeHnn nocnegHero coobLLEHNs BblAaeTCsl HYNIEBOW KO COOOLLEHMS.

KoHdurypaums Anpec dopmaTt
Homep coobueHus 2000h Word
YteHune coobLueHuns 2100h Word

2180h ASCII

KoHdurypaumus coobLueHnn xxypHana CUCTEMBbI.

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

CTEMBbI cnosa CNnoB

Koa cobbitua 0 1 1

[ata n Bpema *

lop ** 1 1 -

Mecsu, 2 1 -

Yucno 3 1 -

Yacel 4 1 -

MwuHyTbI 5 1 -

CekyHapl 6 1 -

[ecatkn MMnnncekyHa 7 1 -

*

[laTa n Bpema xpaHuTca B popmaTe ABONYHO-LECATUYHBIX YUCETT.
** 2 nocnegHue umdpbl roga.

MepeyveHb coobLeHnI XXypHana cuctemMbl CM. B [MNpunoxeHun 3.
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B XypHane aBapuin MOXeT XpaHuUTbcA 00 32 aBapun. [pu NpeBbIlEeHUM ATOro Yucna, Kax-

8.13 ®opmart XypHana aBapum

Aas HoBas aBapusi OyaeT 3anncbiBaTbCA HAa MECTO CamMOK CTapoKr aBapum.
ABapun xpaHsTca B 2-x popmatax: B cnosax (Word), B ASCII-koge.

[ns kaxxgown aBapum BbigeneHo 34 cnoea: 20 — ans oopmata Word, 32 cnos — gna ASCII.
Mpw YTeHNN NepBoro coobLLEHNA HAOO0 YKa3biBaTb HOMEP COOOLLEHNS B pernctpe «Agpecy.
Mpwn yTeHnn nocnegHero coobuieHns BblAaeTCcsa HyNeBOW KOA4 COOBLLEHNS.

KoHdourypaums Anpec dopmaTt
Homep coobuieHns 2008h Word
YTeHune cooblieHuns 2200n Word

2280h ASCII

KoHdurypauus aBapumn B XXypHarne aBapui:

Word ASCII
3anucb XXypHana asapui | Agpec 1- Kon-so | Aapec 1-ro Kon-Bo
ro croBa CInoB cnoea CnoB
[aTa n Bpemsa* 0 8 0 8
Kog noepexgeHns™™ 8 1 8 2
Tun noBpexgeHus™** 9 1 10 2
3Ha4veHne noBpexaeHns 10 1 12 2
3Ha4veHue la 11 1 14 2
3HaveHue |b 12 1 16 2
3HayeHue Ic 13 1 18 2
3HayeHue lo 14 1 20 2
3HaveHue Ig 15 1 22 2
3Ha4veHue 10 16 1 24 2
3Ha4veHue 11 17 1 26 2
3HayeHue 12 18 1 28 2
3Ha4yeHne BxoaoB 19 1 30 2

* [latan BpeEMA XpaHUTCA B cbopmaTe OBOUNYHO-AOECATUYHbLIX YNCeI.

Apec Kon-Bo
[aTa n Bpems 1-ro [MpnmeyaHua
crnoB
croBa

CoobLeHune 0 1 1
o4 (oBe nocnegHwe uMdpsbl) 1 1 -
Mecsuy, 2 1 -
Yuncno 3 1 -
Yachbl 4 1 -
MWHYTHI 5 1 -
CekyHabl 6 1 -
Jdecatkun MunnucekyHa 7 1 -
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1. CoobueHue:

Kon CoobueHune
0 XKypHan nyct
1 CurHanunsauyus
2 OTkntoyeHne
3 Briokmposka
4 HeycnewHoe AlB

**Kog nospexaeHus (B bopmate Word):

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
X[ X[ X|X|X]|X]|X|X
— _J/
I
0-ocHOBHBIC Koz nmoBpexaeHus
1-pe3epBHbIe
Ko [MoBpexaeHus
0
1 BHewHen 3awmntbl B3-1
2 BHewHen 3awmtbl B3-2
3 BHewHen 3awmtbl B3-3
4 BHewHen 3awmtel B3-4
5 BrelwHen 3awuntbl B3-5
6 BreliHen 3awntbl B3-6
7 BHewHen 3awmtbl B3-7
8 BHewHen 3awmtsl B3-8
9 Mo noBbILLIEHMIO TOKA |>
10 Mo noBbILLEHMIO TOKA I1>>
11 Mo noBbILLIEHUIO TOKa I>>>
12 Mo noBbILLIEHUIO TOKA I1>>>>
13 Mo noBbILEHMIO TOKa HyNeBoW nocnegosartensHocTu 10>
14 Mo NOBbLILEHMIO TOKa HYNEBOW NocnegoBaTtenbHocTym 10>>
15 MO NOHWXEHMIO TOKa NPSAMOK nocnegoBaTenbHOCTH 12>
16 M0 NOBLILWEHUIO TOKa 0OpaTHOM NocnefoBaTeibHOCTU 12>>
17 AYP
18 ABP

***Tun nospexaeHus (B oopmarte Word):

15

14 13 12 1110 9 8

7

6

5 4 3 2 1 0

X

X

——
3HadeHue napameTpa no-

BPEKICHUS

K73 na 3emuitro

- — I
0-Her ¢a3sr A
1-Ectb aza A

0-Her ¢a3b1 B
1-Ectb daza B

0-Her ¢azp1 C
1-Ectb daza C
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Kog 3HayeHWe napameTpa NoBpPeXAEHUs

BHewHas 3awmta

Tok Ir

Tok lo

Tok la

Tok Ib

Tok Ic

Tok 10

Tok 11

N0 WIN|IFL O

Tok 12
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8.14 ®dopmaTt ycTtaBOK

Anga nonyyYeHns JOCTOBEPHbIX AAHHbIX YCTaBOK HEOOX0AMMO:
1. Copocutb 6UT (3anucatb 0) dyHkumen 5 no agpecy 0x0000:

3anpoc:

A.u,pvec Kog Anpec 6uta 3Ha4yeHwne 0 KoHTponbHas
yCTponcTBa | pyHKUMM buta cyMmma

01h 05h 0oh | o0o0h 00h 00h MnE | CT1b

2. OyHKumaMn 3 unu 4 npoumTtaTth gaHHble no agpecy 0x1000.

[nsa coxpaHeHusa n3sMeHeHW AaHHbIX YCTaBOK He06xoanMO:
1. 3anucatb yctaBku dyHKunen 16 no agpecy 0x1000;
2. YctaHoBuTb 6T dpyHKumen 5 no agpecy 0x0000:

3anpoc:

AnQec Kon Anpec 6uTa 3HavyeHune 0 KoHTponbHas
yCTpOUCTBA | (PYHKUUK buTta cymMmma

01h 05h 00h | o0oh FFh 00h Mnb | C1b

OnucaHue gyHkyul npusedeHo 8 pasdesne 8.5.

B gaHHown rnaee npueefeHo onncaHme opmata yctasok MIM3-01PRO.

ec Kon-Bo | Mpume-

Mpynna Havmenosanve HE)?AP DEC cnos '-IF;HVIe
KOoH(purypauma AlB 1000 4096 6 1
He ncnonb3yeTcd 1006 4102 2 -
ABTOMATUKA KOHpurypaumna AYP 1008 4104 6 2
He ucnonb3yertcsd 100E 4110 2 -
KoHpurypaumus ABP 1010 4112 6 3
HE ncnonb3yeTcs 1016 4118 10 -
= KoHdurypauus B3-1 1020 4128 4 4
o KoHpurypaums B3-2 1024 4132 4 4
5 koHdurypaums B3-3 1028 | 4136 4 4
= | BHewnmne Kkondurypauns B3-4 102C | 4140 4 4
= 3awmTel  KoHurypaumusa B3-5 1030 4144 4 4
2 koHdpurypaums B3-6 1034 | 4148 4 4
= koHdurypaumsa B3-7 1038 | 4152 4 4
g KoHurypaumst B3-8 103C | 4156 4 4
o) KOHQourypaums 1> 1040 4160 8 5
5 KOHQourypauums 1>> 1048 4168 8 5
© KoHdbUrypaLms 1>>> 1050 | 4176 | 8 5
Tokosble [KOHUrypauus I>>>> 1058 4184 8 5
3awuTbl  KoHdUrypauus 10> 1060 4192 8 5
KOHourypaumsa 10>> 1068 4200 8 5
KOH(purypaumsa 12> 1070 4208 8 5
KOHourypaums 12>> 1078 4216 8 5
. koHdurypauus AMNB 1080 | 4224 6 1
(E: x He 1crnonb3yertcs 1086 | 4230 2 -
x E ABTOMATHKA KoHGourypaumna A4P 1088 4232 6 2
59 He ncnonb3yeTcs 108E 4238 2 -
33 © koHdurypaumst ABP 1090 4240 6 3
D He Vcnornb3yeTcs 1096 | 4246 10 -
o BHewHne KoHdwurypaumusa B3-1 10A0 4256 4 4
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3awmTel  KoHdwurypauus B3-2 10A4 4260 4 4
KoHdourypaums B3-3 10A8 4264 4 4
KoHGourypaumsa B3-4 10AC 4268 4 4
KOH(urypauma B3-5 10BO 4272 4 4
KOoHpurypaumsa B3-6 10B4 4276 4 4
KOH(purypauma B3-7 10B8 4280 4 4
KoHGurypaumns B3-8 10BC 4284 4 4
KOHurypaumsa 1> 10C0O | 4288 5 5
KoHpurypauus 1>> 10C5 4293 5 5
KoHpurypauus 1>>> 10CA | 4298 5 5
KoHurypauus [>>>> 10CF 4303 5 5
Egﬁﬁﬁj KOHdourypaums 10> 10D4 4308 5 5
KOH(urypaumsa 10>> 10D9 4313 5 5
KoHurypauums 12> 10DE 4318 5 5
KoHpurypauus 12>> 10E3 4323 5 5
HE ncnonb3yeTcs 10E8 4328 24 -
nepBuYHbIN TOK TT 1100 4352 1 6
NamepuTenbHbin [1e€pBUYHBLIN TOK TTHI 1101 4353 1 6
kaHan HOMMWHaNbHbLIW TOK HArpy3ku 1102 4354 1 6
[IMakcumanbHbIM TOK Harpy3ku 1103 4355 1 6
HOMeEpP BX04a YCKOpPEHUdA 1104 4356 1 2%
KOHUrypaumus ycKopeHus 1105 4357 1 1.1*
YckopeHue 3alwnT [Bpemst YCKOpPeHUs 1106 4358 1 3*
|[Brokuposka COTY
(c Bep(F:)I/II/I no J2:l.16) 1107 4359 1 2"
HOMeEp BXoda KoY OTKITHYNTb 1108 4360 1 2%
HOMEpP BXxOoda KIH4Y BKIIHOYUTb 1109 4361 1 2*
HOMep BXxoda BHeL. oTknuntb | 110A 4362 1 2*
BHellHne HOMep BXO4a BHELL. BKMKYUTb 110B 4363 1 2%
curHanel BHELU. curHan rpynnbl yctaBok | 110C | 4364 1 2%
BHeLl. curHan cbpoca nHaunka- 1 .
L P i 110p | 4365 2
|Pe3eps 110E 4366 1 2%
YnpasnexHve |curHan ynpasnieHud 110F 4367 1 7
KoHdurypaumsa L1(N) 1110 4368 2 8
BxogHble nornye- [KoHdurypauus L2(M1) 1112 4370 2 8
ckue curHanel  [koHdurypauma L3(A) 1114 4372 2 8
KoHpurypaumsa L4(A) 1116 4374 2 8
KoHdpurypaumsa L5(UJTN) 1118 4376 2 8
BxogHble noruue- [KoHdurypaumsa L6(AJTAN) 111A 4378 2 8
ckve curHanel  [KoHdurypauma L7(AJTA) 111C 4380 2 8
KoHurypaumsa L8(NJTAN) 111E 4382 2 8
« - -
P ervae [erunbepere HENC | 1120 | 4304 | 2 | o
HOMEpP BX04a COCTOSIHUSA OTKJI. 1122 4386 1 2%
HOMEP BXOo4a COCTOSIHUS BKI1. 1123 4387 1 2%
Bbikntoyatens  |BHELWHAA HEMCNPABHOCTb 1124 4388 1 2%
ONOKMpPOBKA BKNHOYEHUSA 1125 4389 1 2%
BpemMgda OTKNKYEeHUA 1126 4390 1 3*
BpeMs curHana ynpasieHus 1127 4391 1 3*
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koH(urypaums MHOWKATOP1 1128 4392 2 10
VMHauKaTOpb! KoHdwurypaumna MHOVUKATOP2 112A 4394 2 10
kKoHdurypauma MHOVUKATOP3 112C 4396 2 10
koHdurypauna MHOWUKATOP4 112E 4398 2 10
KoHurypauus PEJIEL 1130 4400 2 11
BeixoaHele  |ondburypaums PEJIE2 1132 4402 2 11
bene KOHdurypauma PEJIE3 1134 4404 2 11
KOH(purypaunsa PEJIE4 1136 4406 2 11
KoHurypauus PEJIES 1138 4408 2 11
KOH(purypaumsa Bbix. fior. BJIC1 1150 4432 5 12
KOHdourypaums Bbix. nor. BJ1C2 1155 4437 5 12
KOH(purypaums Bbix. nor. BJIC3 115A | 4442 5 12
BbixogHble noru- [koHdurypauus sbix. nor. BJ1C4 115F 4447 5 12
Jeckue curHanbl [KoHpurypaums Bbix. nor. BJICS 1164 4452 5 12
KOH(purypaums Bbix. nior. BJIC6 1169 4457 5 12
KOH(purypaums Bbix. nor. BJIC7 116E 4462 5 12
KOHdurypaums Bbix. nor. BJ1C8 1173 4467 5 12
KoHdpurypaLws HOMep YCTPONCTBa 1178 4472 1 13.1
YCTPOWCTBA CKOPOCTb NopTa 1179 4473 1 13.2
He ncnonb3yeTcsd 117A 4474 134 -
1. KoHdpurypauma AlB
HammeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CnoB
KOH(purypaums AlB 0 1 1*
Homep Bxoga 6nokuposkn AlB 1 1 2*
Bpems 6noknposku AlB 2 1 3*
Bpemsa rotoBHoCcTM AlNB 3 1 3*
Bpems 1 kpata AlB 4 1 3*
Bpems 2 kpaTta AlB 5 1 3*
2. KoHcurypaums AYP
HaumeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CnoB
Homep Bxoga AYP 0 1 2*
Homep Bxoga 6nokuposkn AYP 1 1 2*
ycTaBka no sBpemeHn AYP 2 1 3*
HomMmep Bxoga YAIB 3 1 2*
Homep Bxoga 6nokmposkm YAIB 4 1 2*
ycTaBka no spemenun YAIB 5 1 3*
3. KoHopurypauus ABP
HaumeHoBaHue Anpec 1-ro |Kon-8o Mpum.
cnosa CNnoB
Homep Bxoga ABP cpab. 0 1 2*
ycTaBka no spemeHn ABP cpa0. 1 1 3*
HomMmep Bxoga 6noknpoBkn ABP cpab. 2 1 2*
Homep Bxoga ABP Boasp. 3 1 2*
ycTaBka no spemeHn ABP Bo3Bp. 4 1 3*
3agepxka OTKI. pe3epBa 5 1 3*
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4. KoHdourypauus BHELLHUX 3alunT

HavmMeHoBaHune Anpec 1-ro |Kon-Bo Mpum.
cnosa CnoB
KOH(purypaumsa B3 0 1 4*
Homep Bxoda B3 1 1 S5*
Homep Bxoda 6nokmpoBkn B3 2 1 2*
ycTaBka no spemeHu B3 3 1 3*
5. KOoHUrypaumsa ToOKOBbIX 3aLmT
HaumeHoBaHue Aapec 1-ro | Kon-8o Mpum.
cnosa CnoB
KOHJpurypaums 0 1 6*
HoMep Bxoga 6110KMPOBKK 1 1 2*
yCcTaBKa 2 1 7*
yCTaBKa No BpEMEHU 3 1 3*
yCTaBKa No BPEMEHU YCKOP. 4 1 3*
pe3epB 5 1 -
pe3eps 6 1 -
pe3epB I 1 -
1* - koHpurypauus AllB:
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 - 1 KPATHOE
2 - 2 KPATHOE
1.1* - KOH(pUrypaumsi yCKOpEeHUs:
15 14 13 12 11109 8 7 6 5 4 3 2 1 0
X|IX|X|X|X[X|X|X]|X[|X]|X]|X]|X]|X]|X
0 - HET
1 - ECTb

2* - Homep Bxoaa GrIOKUPOBKM

Homep Bxoaa 6r10KMpOBKM COOTBETCTBYET 3HaYeHUsIM, [prBedeHHbIM B NPUIOXeHUU 3.

3* - ycTaBka no BpemeHu

BHyTpn M3 ycTaBka no BpemeHn npeactasnsaeTt cobon umcno X.

X=T /10, rge T - ycTaBka rno BpemeHu (Mc)

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

O6paTHoe npeobpa3oBaHue:
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Ecrim X =0 + 32767, TO
T=X x10Mmc,
ecnu X = 32768 + 65535, 10
T=(X - 32768 )x100mc
Mpumep:
YcTaBka no BpemeHn T=4500mc 6yaeTt npeacrasneHa vYncrnom 450,
YcTtaBka no Bpemernn T=450000mc 6ygeT npeacrasneHa Yncriom 37268.

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

—
S3HaA4YCHUEC BPCMCHU

0 - x10wmc
1 - x100mMmc

4* - KOHGUrypauus BHELHNX 3aLUMT:

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

5* - HoMep BXO4a BHELUHEN 3aLUNTbI

Homep Bxofa BHELUHEN 3aLLMTbl COOTBETCTBYET 3HAYeHUsM, npuBeaeHHbIM B [punoxeHum 3.
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6* - KOH(pUrypaLms TOKOBbIX 3aLLNT:

15 14 13 12 1110 9 8

7 6 5 4 3 2 1 0

X[ X | X|X
| A _J
Y~ '
XapaKTepucTuKa
ISt I:
0 - HE3ABUCUMAA IS I: 0 - BHBEIEHA
1 - 3ABUCUMASA 0 - OIHA ®A3A 1 - KOHTPOJIb MO
g 10,I1,1I2: 1 - BCE ®A3H 2 - CPABATHBAHNE
0 - HE3ABMCUMAA IS I0: 3 - CUTHAJIMBALNA
0 - U3MEPEHHOE 4 - ABAPUS
YCKOPEHNE 1 - PACUETHOE
0 - HET 2 - TAPMOHUK.
1 - ECTH g I1,I2:
1 - PACUETHOE
AIIB
0 - HET
1 - ECTb
YPOB
0 - HET
1 - ECTb
7* - ycTaBka

BHyTpn MI13 yctaBka npeacrasnseT cobon 2-x 6antHoe uenoe 4mcro X.

X =Yx256, rge Y — 3Ha4yeHue ycTaBku (B IH.)
O6paTHoe npeobpasoBaHue:
Y = X/256.

6. NameputenbHbIn KaHarn.

[Jdnana3oH
3HayeHne y N3mepeHune
3Ha4YeHnn
HoMMHanbHLIN NEPBUYHBIN TOK da3HOro TpaHcdop- 0-1500 A
ImaTopa Toka
HOMVIHavJ'IbeII7I nepBUYHbLIA TOK TpaHcopmMaTopa Toka 0-100 A
HyneBoWn nocrnefoBaTenbHOCTH
HomuHanbHbIN TOK HArpy3ku 0+40 IH
[MakcnmanbHbI TOK Harpysku 0+40 IH
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7. KoHgourypauusa curHana ynpasreHus.

KoHdgurypaums 3agaeTcs B nepBbix 4-x butax:

0 — KOHTPOb (paspeLLeH TONbKO KOHTPOSb U 3anncb COBObITUI B XXypHarn CUCTEMbI),
1 — paspelueHo (pa3peLleHo yrnpaBrieHne BblKovaTenem).

15 14 13 12 11 10 3 2 1 0

9 8 7 6 5 4
XXX XXX X[ X[ X[X|X|X X

yYhopaBJI€HUEC OT KIIHOYa

BHCHIHCC YIIPABJICHUC

ynpasnenue ot CATY

8. KOH(bI/IpraLI,VIFI JTOrM4eCcKnx BXoa4HbIX CUrHanoB.

Jlornyeckue curHanel «M» popmupytotes, kak cymma no «M» ANCKPETHBIX CUrHaNoOB U UH-
BEPCHbIX OUCKPETHbIX curHanoB. Jlornyeckne curHanbl «UJTM» dopmupyroTcs, kak cymma mno
«AJTN» ANCKPETHBIX CUTHANOB U WHBEPCHbIX OUCKPETHbIX curHanoB. KoHdurypaums BXoOHOro
NOrM4YecKoro curHana 3aHmMmaet 2 cnosa (32 6uta).

1 cnoBo
cnrhan Kog (HEX) Kog (DEC)

iyl 1 1
nHe.A1 101=100+1 257=256+1
N2 2 2
nuB. 2 202=200+2 514=512+2
N3 4 4
nHe.03 404=400+4 1028=1024+4
4 8 8
nuB. 04 808=800+8 2056=2048+8
N5 10 16
nHB.[5 1010=1000+10 4112=4096+16
[16 20 32
nHB.[6 2020=2000+20 8224=8192+32
7 40 64
nue.07 4040=4000+40 16448=16384+64
18 80 128
nHB.18 8080=8000+80 32896=32768+128

T.e., Hanpumep, ana [1(octanbHble aHanorM4Ho):

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 npeactaenset cobon cymmy [14 v wvHB. [12, Torga ero 3HayeHve Bbl-
yncnaeTcs Kak 514+8=522

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ojojojojojoj1j0f0}j0j0|j0O|21]0|0]O
9. KoHdpurypauus pene «HEMCIMNPABHOCTb».
HavnmeHoBaHue Kom-8o | rm
Agpec 1-ro crnosa CInoB PVM.
KOHGUrypaums pene
0 1 8*
«HeuncnpaBHOCTbY
nMnynbc pene 1 1 3%
«HeuncnpaBHOCTbY.

8*- koHGurypaums pene «HEUMCIMPABHOCTb»

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

XX XX XXX X

|
1-HencnpaBHOCTH yCTpOIiCTBA
(anmapatHast)

1-HencnpaBHOCTB yCTpoOIiCTBa
(1aHHBIX)

1-HeuncnpaBHOCTH U3MEpEHUI
(nebamanc ALIIT)

1-HeuncnpaBHOCTH U3MEpPEHUI
(HeT OJIHOTO TOKA)

1-HeWCPaBHOCTH BBIKITIOYATEIIS
(BHEIIHUI CUTHAM)

1-HencrpaBHOCTH BBIKIIIOYATEIS
(6JIOK KOHTAKTBI)

1-HencnpaBHOCTB BBIKJIIOYATEIS
(ympasiieHue)

1-0TKa3 BBIKJTFOYATEIIS
(HanMuMe TOKOB)

10. KoHpurypauma nHgmkaTtopos

ec 1-ro crno-| Kon-Bo

HavmeHoBaHuve Ap Mpum.
Ba CNnoB

TUN curHana 0 1 9*

curHan cbpoca nHavkaTopa 1 1 10*
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11. KoHdourypauus BbIXogHbIX pene

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

9*- TN cMrHana MHOMKaTOPOB U BbIXOOHbLIX perne
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

XIX| X[ X X]|X]|X

0

! A\ Vi

KOoa Curaajia

0 —moBTOpPHTEIH
1 - Gnunkep

Koa curHana cooTBeTCTBYET 3HAYeHUsM, npuBedeHHbIM B [punoxeHun 3.

10*- curHan cbpoca nHaunkaTopa

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

7 6 5
XXX X[ XXX X|X]|X]|X

1- curnan «cOpoc MHIAUKALTHI

1- npocMoOTp «KypHasla aBapuiD»

1- mpocMOTp «KypHaJla CUCTEMBbI»

1- xHOMIKa «cOpOC»

1- KHOIIKA «BBOI»
12. KoHpurypaumsi norm4ecknx BbIXOOHbIX CUrHANoB

KoHdurypauusi BbIXOOHOrO NOFMYECKOro CUrHana 3aHumaeT 5 crnos. BbixogHol noruye-
CKUA curHan dgopmupyetcs kak cymma no «MNW» u3 mcnonbayembix BXOAHbLIX curHanoB (ans
kaxgoro 6uta 0-HeT curHana, 1-ectb). 3Ha4YeHMe NMOrMYeckoro curHana paBHO CyMMe KOZOB MUC-
NoNb3yeMbIX CUrHanoB.

Ne 6uta Koa 1 cnoso 2 CnoBo 3cnoeo | 4cnoso | 5cnoeo
0 1 1 UT1 1O 10> AYP He ucn.
1 2 2 12 [CPAB 10> [HAIIB He uc.
2 4 13 J13 MO 10>>  |He ucn. He uc.
3 8 4 U14 CPAB 10>> |ABP cpa6. |He wmcr.
4 16 5 15 1O 12> ABP Bo3Bp. |He mcm.
5 32 6 16 [CPAB 12> |ABP 610k. |He ucn.
6 64 7 17 [0 12>>  [Yckopenne [He ucrm.
7 128 8 J18 CPAFG 12>> |AIIB He uci.
8 256 He uc. 1O I> CPAbB B3-1 [He ucm. He uc.
9 512 He uc. CPAB I> CPAB B3-2 |He uco. He uc.
10 1024 |He ucm. O I>> CPAB B3-3 |He uc. He uc.
11 2048 |He ucm. CPAB I>> CPAB B3-4 [He ucm. He ucm.
12 4096 [He ucm. 1O I>>> CPAB B3-5 |He ucm. He uc.

13 8192 |He mcm. CPAB I>>> |CPAB B3-6 [He ucrm. He ucm.
14 16384 |He ucm. O 1>>>> CPAbB B3-7 [He ucm. He ucr.
15 32768 |He wmc. CPABD I>>>> |CPAB B3-8 |He wncr. He wncr.
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13.1. Homep ycTponcTsa:

[nanasoH 3HauyeHnn: 1+247.

13.2. CkopocTb nopta (6but/c):

0-1200
1-2400

2 —4800

3 -9600

4 —-19200
5—38400
6 — 57600
7 —115200

93



9 NOAroTOBKA U BBO[ B SKCIJTYATALUIO

MoHTax, Hanmagka W 3Kchnyatauusi yCTPOWCTBa [OSDKHbl OTBeyaTb TpeboBaHusM
FOCT 12.2.007.0, “IMpaBun TexHUKn GesonacHOCTU NpKU aKcnnyataumm anektpoobopynoBaHnsa”
(MT3) n “INpaBun yctponcTea anekTpoyctaHoBok “ (IMYJ);

YCTPOMCTBO 3aKpennseTcs Ha BepTUKanbHOW NaHenu, osepn penenHoro otceka KPY unn
Ha NOBOPOTHOW pamMe C NOMOLLbIO YEeTbIpEX BUHTOB.

[MpucoeanHeHne uenen ocyLLEeCTBNAETCHA C MOMOLLbIO KITEMMHbIX KONTOLOK MPY>XUHHOMO M
BMHTOBOrO (45151 TOKOBbIX BXOAOB) TUNa — AMaMeTpoM 4MM Ans NPOBOAOB ceyeHnem Ao 2.5
MMm2, [JonyckaeTcsl UCMoNb30BaHMe Kak OAHO-, Tak U MHOTOXWUIbHbIX NPoBOAHMKOB. Heobxoam-
MO MPOM3BOAUTL 3a4MCTKY N30NALUN NPOBOAHMKA Ha ANuHY (6..10) Mm. NpOBOOHWUKM B NPY>XUH-
HbIX (prc.9.1 1 9.2) n BUHTOBbLIX (PUC.9.3) KNEMMHBbIX KOMogKax NoACOeANHSAIOTCHA C MOMOLLbIO
OTBEPTKM.

puc. 9.1 puc. 9.2 puc.9.3

OnekTpnyeckoe ConpoTMBREHME MexXay npucnocobrieHnemM NS 3a3eMieHUs N KaKaou
AOCTYMNHON MPUKOCHOBEHWUIO MeETaniIMyeckon HeTOoKoBedyLLeW 4acTblo YCTPOMCTBA AOSMKHO
ObITb He 6onee 0,1 Om. MNpucnocobneHne ana 3asemneHnsa YCTPOMUCTBA HE AOIMKHO UMETb Nna-
KOKPaCOYHOro NOKPbITUA.

Mpn BHELIHEM OCMOTpe yCcTpomcTBa Heobxoammo ybeamTbCa B LENTOCTHOCTM Mromob u
Kopnyca, OTCYTCTBUM BUOMMbIX MOBPEXOEHUN U Ae(EKTOB, HANMMYUN MaPKNPOBKM.

Mpn nogayve nutaHms Ha MIM3-01PRO yb6eantbcsa B HanMymMm noLaCBETKU XNOKOKpUcTan-
nunyeckoro nHgukatopa (XKKW) n nossneHun nepBoro kagpa MeH. [1py OTCYyTCTBUM HaxaTun
Ha knaBmaTypy B TeyeHume 3 MuH., noaceeTtka YKKW racHet. [pu nepBom HaxaTum Ha nodyto
KHOMKY ynpasneHuna BkrtovaeTca noacsetka XKW, npu nocnefyrowmnx, A0OSHKHA NPOUCXOOUTb
cmeHa kagpoB Ha YKKW B cOOTBETCTBUU C KAPTOU MEHIO.

MIM3-01PRO npoBoANT HENPEPbLIBHYO camoanarHocTuky. B cnyyae obHapyxeHusa Heuc-
npaBHOCTM ByaeT chopMMpoBaHa 3anuchb B XXypHane cobbiTuin u 3aroputca nHgukatop 4 KOH-
TPOIJb (cMm. pucyHok 7.1). CocTosiHME YCTPOMCTBA, Hanmyune unm oTCyTCTBUE HEUCNpaBHOCTEN
onpegensieTcs NyTémM npocMoTpa MeHKo «AnarHocTuka.

B cny4yae BbinonHeHust cuctembl P3A Ha NOCTOSAHHOM onepaTMBHOM TOKe OS5 NpaBUsb-
HoW paboTbl ycTporcTBa KoHTponsa msondumm (YKN) Heobxoammo ucnonb3oBaTb pPe3ncTopsbl,
noaknyaemMsle napannesibHO AUCKpeTHbIM BXxogaM. PekomeHayeTcs npu HacTponke YK Ha:

- 20 kOm ucnonb3oBatb pe3nctopbl 15 kKOwm;

- 40 kOM mncnonb3oBaTb peanctopbl 30 KOMm.
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10 TEXHUWYECKOE OBCJTY>KUBAHUE

10.1 B paHHOM pasgene onpegeneHbl Buabl, NEPUOANYHOCTb U 06 BEMbBI TEXHUYECKOTO 06-
cnyxunBanua perne (MIN3). NnaHoBoe TexHMyeckoe obcnyxmBaHme MIN3 cnegyeT No BO3MOXHO-
CTM COBMeELLATb C NPOBEAEHNEM PEMOHTa OCHOBHOIO ob6opyaoBaHus. MNpu npoBegeHUN TEXHUYE-
ckoro obcnyxmBaHus OosmkHbl cobnogaTtbes TpeboBaHua MY3 m MTH, a Takke MHCTPYKUMIA NO
TexHunke BesonacHoOCTM NpeanpuaTna, akcnnyatupytowero MIM3.

10.2 C nepuoanyHocTbio 1 pa3 B 3 MeC. Ha NOACTaHLUMSX C AEXYPHBIM NEPCOHANoOM U He
pexe 0OQHOro pasa B rof a Ha nogctaHumsx 6e3 aexxypHoro nepcoHana crnegyet npon3BoanTb
BHELLIHMA OCMOTP YCTPONCTB (TEXHUYECKUA OCMOTP), KOTOPbIV BKOYaET B cebs:

- BbiNonHeHne Tpeboanmi MY n apyrnx pykoBoaALWMX JOKYMEHTOB, OTHOCSALLNXCS K pe-
ne, a Takke COOTBETCTBUE YCTPOMUCTBA NPOEKTY N pearnbHbIM YCrOBUAM paboThl;

- NPOBEPKY OTCYTCTBUSA MexaHu4eckmnx nospexaeHnin MIMN3 n nospexaeHu n3onauum ero
BbIBOJOB;

- yAaneHue nbisiv ¢ NOBEPXHOCTU U BHYTPU YCTPOUCTB;

- MPOBEPKY OTCYTCTBMS NOTEKOB BOAbI (B TOM YMCIE BbICOXLUNX), HANIETa OKUCITOB Ha Me-
Tanamyeckmx NoBepPXHOCTAX;

- OCMOTP BCE€X MEXaHUYECKUX N INEKTPUYECKMUX COEOUHEHUN N 3aTSKEK KPEMNEXHbIX CO-
€JVHEHUN;

- MPOBEPKY KavyeCcTBa JTAKOKPACOYHbIX MOKPbLITUIA 1 MapkupoBkn MIM3;

- NPOBEPKY BCEX MPOBOAOB U Kabenen Ha NnpegMeT UCTUPaHUS, N3noma, n3Hoca n gpyrmx
noBpexaeHnin, NPOBEPKY KayecTBa NasiHbiX COEOUHEHWUN;

- OCMOTpP COCTOSIHUSA N NPaBUITbHOCTU BbINOMHEHNA 3a3emMneHna MIM3.

[MpumedyaHne— BHYTPEHHU OCMOTP YCTPOMCTB BbINOSIHAETCA NOCie UCTeYEHNS ra-
PaHTUMHOrO CpoKa aKcnnyaTaunu.

10.3 lNpoBepka Npn HOBOM BKITHOMEHMM (Hanagka) nponssoauTcs npu Beoae B paboty MIM3
UIN MPU PEKOHCTPYKLMN YCTPONCTB penenHon 3awunTsl n asToMatnkm (P3A) Ha gencTeytoLem
obbekTe 1 Bko4vaeT B cebsa cnegyowwme suabl pabor:

a) TpeHupoBka, — nponssoguTtca npu nogade Ha MIN3 (B TeyeHne 3 — 4 cyT) HaNPsKeHUs
onepaTMBHOIO TOKa, a Takke paboynx BXoAHbIX TOkoB. M3 AOMmMKHO ObITh BKIHOYEHO C ENCTBU-
€M Ha CuUrHanuaaumio;

0) BHewHu ocmoTp B cooTBeTcTBUM € n. 10.2;

B) IaMepeHne anekTpnuy4eckoro ConpoTUBNEHUS U30NALUN U UCMbITAHNE SNEKTPUYECKON
NPOYHOCTU M30NAUUKN (B COOTBETCTBUM C pa3gesniom 2);
r) MpoBepka 1 HacCTpomnka KOHUrypaumm yCcTponctea B COOTBETCTBUM C NPOEKTOM (OCy-
LLLeCTBNAETCA C KNnaBmaTypbl UNn No NINHUN CBA3K);
A) MNMpoBepka 3Ha4YeHU TOKOB, NOAAHHbBIX OT NOCTOPOHHENO UCTOYHUKA, ABIISKOLLETOCHA KOH-
TPONbHLIM CPEACTBOM U3MEPEHUN;
e) lNMposepka cpabaTbiBaHUSA MO KAXAOMY ANCKPETHOMY BXOAY NPU Hanps>KeHUU NUTaHus
onepaTtuBHOro Toka, pasHoM 0,7 UHow;
X) MNMpoBepka AnanasoHOB perynmpoBaHng yCTaBoK,;
n) Nposepka cpabaTtbiBaHNA 3aLWMT, NPY STOM:
1) Tok, COOTBETCTBYIOLLMI aBaAPUNHOMY PEXMMY CriedyeT nofgaBaTth Ha BCE CTYNEHU U
dasbl;
2) [Ina 3awmT MakcumanbHOro AenNcTBus:
- NoA4aBaTb TOK, COOTBETCTBYOWMN 3HavYeHuam 0,9 n 1,1 yctaBku cpabaTtbiBaHMS
(Ans npoBepkun HecpabaTbiBaHWNA 3alUMTbl B NEPBOM U cpabaTbiBaHNA — BO BTOPOM Cryyasix);
- ANSA KOHTPONs YCTaBOK NO BpeMeHW cpabaTbiBaHMA nogaBaTth TOK, paBHbin 1,3
3HayeHus ycTaBku cpabaTtbiBaHus;
- ANs 3aWmT C 3aBUCMMON XapaKTEPUCTMKON HeObXxoamMmo npoBepsTb 4 unu 5 To-
YeK XapaKTepPUCTHUK;
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- PV NPOBEpPKE TOKOBbIX HanpaBneHHbIX 3almT cnegyeT nogasaTb HOMUHaNbHoOE
HanpsixeHue ¢ dason, obecneuvnBarolLen cpabaTbiBaHNe pene HanpaBneHHOW MOLLHOCTY;
3) [lns 3aWmT MUHMMarbHOIo 4ENCTBUSA:
- NoAaBaTb TOK, COOTBETCTBYHOWMNIA 3HaYeHmam 1,1 1 0,9 yctaBku cpabaTtbiBaHus
(Ans npoBepkun HecpabaTbiBaHUA 3alUMTbl B NEPBOM U cpabaTbiBaHNA — BO BTOPOM Cryyasix);
- ANSA KOHTPONs YCTaBOK NO BpeMeHu cpabaTbiBaHMsA nogaBaTth TOK, paBHbin 0,8
3Ha4eHus ycTaBku cpabaTbiBaHus;
4) KoHTponupoBaTb COCTOSAHME CBETOAMOAOB Npu cpabaTbiBaHWK;
K) MNpoBepka oTCyTCTBUSA NOXHbIX Aencteui MI3 npu nogaye n CHATUU HanNpPs>KeHUs one-
paTUBHOIO TOKa;

n) NpoBepka NpaBUIIbHOCTN OENCTBUA CUTHaNM3auuu;

M) MNposepka gencrtems M3 Ha KOMMyTaUWOHHYO annapaTypy (No mecty yctaHoBku MIM3
N OUCTaHLMOHHO);

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

n) Mpoeepka dyHKkumn aTomatmkn, — AlNB, YPOB3, ABP;

p) MNMpoBepka B3aMMoaeNCTBUA KOHTPONMPYEMOro YCTPOMUCTBA C APYTMMU BKIKOYEHHBIMU B
paboTy BHELUHMMU 3amTamu;
c) NpoBepka pyHKLMM pernctpaumm BxogHblx napameTtpos MI13;
T) MNMpoBepka OyHKUMM CaMOAMarHOCTUKN NP NOAKMIOYEHUN NMUTAHNS;
y) MNpoBepka ycTponcTea paboynm TOKOM:
1) NpoBepka NcnpaBHOCTUN TOKOBbIX Lienen NyTémM U3MepeHns BTOPUYHbLIX BXOAHbIX TO-
KOB B ¢basax u no HyneBomy (Y4eTBEPTOMY) KaHany TOKa;
2) MNpoBepka Toka NpsiMmon, obpaTHOM N HyNeBOW NoCneaoBaTeIbHOCTU.

10.4 TecToBbIN KOHTPONb (ONPOGOBaHME) YCTPONCTB PEKOMEHAYETCSA NPOBOANTL EXEHE-
AEeNbHO Ha NOACTAHUMAX C AeXKYPHbIM NepcoHanom, a Ha noactaHumsx 6e3 aexxypHoro nepco-
Hana He pexe ogHoro pasa B 12 mec. Bo BpeMsi TeCTOBOro KOHTPOMSA NPOBOAUTCA NpoOBepKa pa-
60TOCNOCOBHOCTM YCTPOMCTBA NYTEM €ro onpoboBaHWs AENCTBMEM 3aLLUUTLI HA KOMMYTaLUMOH-
Hyto annapatypy. lNpaesunbHoe gencrtemne MIM3 B TeueHne 6 mec o cpoka onpoboBaHus npu-
paBHMBaeTCA K onpoboBaHunto. Heob6xoaMmMocTb M NePUOAMYHOCTb NPOBEAEHUS TECTOBOIO KOH-
Tpons onpefenstoTcs MECTHBIMU YCNOBUAMN N YTBEPXKOAKOTCS MMaBHbIM MHXEHEPOM npeanpus-
Vs, akcnnyaTupyowero MIM3.

10.5 lMNeps.bIt NpodunakTmyeckmin koHTpons M3 npoBoguTca vyepes 12 — 15 mec. nocne
BKIHOYEHNSA YCTPONCTBA B paboTy B Lensax BbISIBAEHUSA N YyCTPaHEeHUs NpupaboToYHbIX OTKa30B,
BO3HMKAOLNX B HaYarnbHbIA Nepuog akcnnyatauuun. MNpu nepeom npodunakTm4eckom KoHTposne
npoBoaaTcs npoeepku B cootBetcTBun ¢ n. 10.3 (6, B, T, 4, X, U, N, M, P, T, Y).

10.6 lNMpodunakTnyeckoe BOCCTaHOBNEHME NPOM3BOAUTCA HE peXxe 0gHOro pasa B 3 roga c
Lenblo NPOBEPKM UCNPABHOCTM YCTPOMUCTBA N €ro Lenen NoAKNIYeHUs, COOTBETCTBUSA YCTaBOK U
xapakrepuctuk MIM3 3agaHHbIM 1 npoBepkn MIM3 B uenom. MNpu npodmnakTMyeckom BOCCTaHOB-
NeHnn NpoBoAATCA NpoBepkn B cootBeTcTBumM ¢ n. 10.3 (6, B, I, 4, X, 1, 11, M, N, p, ¢, T, y). Acnbl-
TaHue nsonaummn nposogutcsa HanpsxxeHnem 1000 B nepemMeHHOro Toka B Te4eHue 5 ¢ unm me-
raoMMeTPOM MOCTOSIHHOIO TOKa C BbIXOAHbLIM HanpshkeHnem 2500 B.

10.7 BHeouepeaHasa npoBepka NpoBOANTCS NPU YaCTUYHbBIX UBMEHEHNSAX CXEM NN PEKOH-
CTPYKUMW YCTPOMNCTB perienHon 3awmtbl u aBTomaTtukm (P3A), npm Heo6XxoaANMOCTU U3MEHEHUS
yCTaBOK Mnu xapaktepuctuk M3, a Takke onsa ycrpaHeHMs HeJoCTaTKOB, OOHaPYKEHHbIX Npu
npoBeaeHnn onpoboBaHmS.

10.8 lNocneaBapuinHas NpoBepka BbINOMHAETCA A9 BbIACHEHUSA NPUYNH OTKa30B PyHKLM-
OHUPOBAHWS UM HEACHBLIX AencTBuUn ycTponcts P3A.

10.9 BHeou4epeaHasi n nocneaBapumHasi NPoBEPKU NPOBOAATCS MO NporpamMmmam, CocTaB-
neHHbIM cnyx6om P3A, yTBEpXXAEHHBIM rMaBHbIM MHXEHEPOM NPEeAnpUATUSA, SKCNTyaTUpyoLero
MM3.
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11 PEKOMEHOALUU MO PACYHETY YCTABOK U MO OPTAHU3ALIUA
ABTOMATUKUN MIN3

11.1 PekoMeHAaLMmM No pacyeTy yCTaBOK MaKkCMManbHOW TOKOBOM 3a-
WUTbI NMHUN (MT3)

11.1.1 Pac4éT ToKoB
PacuyeT ycTaBOK CTyneH4aTbiX TOKOBbIX 3alMT peKOMeHAyeTCs HauyMHaTb ¢ Hanbonee 4yB-
CTBUTENbHOW CTyneHu, T.e. MT3.
Tok cpabaTtbiBaHusa MT3 BbiGrpaeTca N0 TPEM YCNOBUAM:
- HecpabaTbiBaHWNA 3alwmTbl 2P3 nNpu CBEpPXTOKax NocreaBapuirHbIX Neperpysok, T.e. nocne
OTKITHOMEHUS KOPOTKOro 3aMblkaHus Ha npegblaywem anemMeHTe (pucyHok 11.1);

2P3 n2 : 1P3 ni é
¥

i

e
nocaeayw wuH *1 npeaALAYWHA

PucyHok 11.1 — PacyéTHasa cxema ans Bblbopa ycTaBok penenHom 3awmtbl (P3)

- COrnacoBaHusi YyBCTBUTENbHOCTU 3aLLMT NocneayoLwero 1 npeaplaywero anemeHTos (J12 n
J11 Ha pucyHke 11.1);

- obecneyeHnss 4OCTAaTOYHOM YyBCTBUTENBHOCTU Npu K3 B KOHLE 3alyMLLaeMoro afeMeH-
Ta (OCHOBHasi 30Ha) M B KOHLE KaXX4oro M3 npeablayLimx 3fneMeHTOB (30Hbl JarbHEro pesepBupo-
BaHUSA).

Mo nepBomMy n3 aTmx ycrnosum Tok cpabaTtbiBaHna MT3 Ha J12 BbiGMpaeTca no Bblpaxe-
HUIO:

K, -k

IC.3 = Hk—BCBI7 Ipaﬁ.,wakc (111)
rae ki - KoabduuMeHT HagexXHOCTU HecpabaTbiBaHUA 3awwmTbl (pekomeHOyemcs npuHumams Ky
=1,1);
Ks - k03hbuUmMeHT BO3BpaTa MakcumarnbHbIx pene Toka (ks=0,95);
Kcan - KoahdUUMEHT camo3anycka Harpysku, oTpaxarowun ysenndyeHne padoyvero Toka lpaé.maxc
3a cYeT OOHOBPEMEHHOrO MyCcKa BCEX TEX JANeKTpoABuratesnen, KoTopble 3aTOPMO3UMNCH Mpu
CHXXEHUWN HanpsiKeHUss BO BPEMSI KOPOTKOro 3amblkaHus. [pu oTCyTCTBUM B COCTaBE Harpysku
anekTpoasuratenen HanpsxeHnem 6 kB n 10 kB 1 npn BpemeHn cpabatbiBaHns MT3 Gonee
0,3 ¢ MOXXHO NpUHUMAaTbL 3HaveHus kean 21,1+1,3.

MakcumarnbHble 3HavyeHuss KoadhdmumeHTa camosanycka npu 3Ha4YUTENBLHOW O0Ne 3NeKTpo-
ABUraTenbHOM Harpysku onpeaensitoTca pacvyeToM AN KOHKPETHbIX YCNOBUIN, HO 0bsA3aTenbHO
npu Hambonee TAXKENOM yCIOBUM MyCKa MOJSTHOCTbIO 3aTOPMOXXEHHbIX 3NEKTpoaBUraTenen.

Mo ycnosuio cornacoBaHUss YyBCTBMTENbHOCTU 3alUMT NOCReayoLlero (3awuwaemoro) u
npeablaylwmx 3feMeHTOB TOK cpabaTbiBaHUA mnocnenyowen 3awmtbl BbibMpaeTcs no Bbipaxe-
HUIO:

kH n N-n

.C.

Ic.s.now. 2 k Z Ic.a.npez).ltfta;«(n) + Z Ipaﬁ.,wam(N—n) (112)
P 1

1

roe knc — KoadduMUMEHT HAOEXHOCTU COrfiacoBaHns, 3HAYEHMUS] KOTOPOro 3aBUCAT OT TMMNa TOKO-
BbIX perie u npuHumaromcesi 8 ripedesiax om 1,1 npu coanacosaHuu 3awum c perse, pere murna
PT-40, PCT u m.n. do 1,3+1,4 npu coenacosaHuu 3awum ¢ pesne npsmozo delticmeusi muna PTB;
kp — KO3 OMUMNEHT TOKOpAcnpeaeneHns, KOTOPbIN YYNTbIBAETCH TOSbKO NPU HAaNnU4YmMm HECKOIb-
KMX UCTOYHUKOB NUTaHUS, a NPU OAHOM UCTOYHUKE NUTAHUS paBeH 1;
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n

z |l ompeosaran) - HAWBOMbLLAS W3 TEOMETPUYECKMX CYMM TOKOB CpabaTbiBaHus
MaKCMMAMbHLIX TOKOBLIX 3aLLMT NapanmnenbHo paboTalowmx npeablayLnx 3nemMeHTos n (pu-
CyHoK 11.2); npu pasHuLe Mexay yriamm ba3oBoro capura HanpshkeHUst U Toka Anst Bcex npepbl-

aywmx anemeHToB n He 6onee 50 rpagycoB AONYCTUMO apuUMETUYECKOE CrOXEHUE BMECTO
N—n

reomMeTpudeckoro; > I, . . TeoMeTpuyeckas CyMMa MakcUMarnbHbIX 3HaueHui pabounx
1

TOKOB Bcex npeablaywmnx anemeHToB (N), 3a UCKMOYEHNEM TeX, C 3almTamm KOTOPbIX NPOu3-
BOAMTCS cornacoBaHue (N); Npu NpMMepHO OAHOPOAHOW Harpyske AOMyCTUMO apudMeTuyeckoe
CNOXeHWe BMECTO reOMeTPMYECKOro, YTO CO34aeT HEKOTOPLIN pacyeTHbIN 3anac.

PucyHok 11.2 — Cxema anekTpnyeckomn cetu ¢ napannesnibHo paboTarLwmmmn npeasbiayLwmmm
anemeHTamm 3, 4 n 5-7, nosicHsirowasn ycnosue (11.2) cornacoBaHusi HYyBCTBUTENbHOCTU
MaKcMMasbHbIX TOKOBbIX 3alUMT NOCNeayLWnX U NnpeablayLmx a5IEMEHTOB.

Hanpumep, onsa kaxxgon ns npegbiaywmx uHnum 2-7 (pucyHok 11.2) s3HavyeHus paboyero Toka
lpa6.makc=100 A; TOK cpabaTbiBaHus y 3aLUUT NUHKUIA 2-7 Takke oauHakos: Ic.3.=300 A.

Torpa Z lsmpeorry  MakcMManbHO anga nuHunm 5-7
1

n

3
Z Ic.3.npe().,wam(n) = Z Ic.x.nped.uakc@) = 3 ’ 300 = 900A’
1

1

N-—n

COOTBETCTBEHHO ZI paccynTbiBaeTCa Ang NMUHUN 2-4
1

pab.marxo(N-n)

N-n 6-3
Zl: Ipaﬁ.,waKC(N—n) = ; Ipa6.,1mr<c(673) = 3 : 100 = 300 A

Tok cpabaTbiBaHMS MakCMMasnibHOW TOKOBOM 3aluTbl NOCNeayowen MHumn 1 no ycnoButo
(11.2) npu kn.c = 1,1 gormxeH 6bITb

lc.3 21,1 - (900 + 300) = 1320 A.

N3 nony4yeHHbIX no BbipaxeHuam (11.1) n (11.2) 3HayeHun TOKOB cpabaTbiBaHNA 3aLmUThbI
BblibupaeTca HambornbLuee, a 3aTeM onpeaensieTca Tok cpabaTbiBaHWs pene (ycTaBka no TOKY):
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I., K
lep =t (11.3)
raoe lc.p— Tok cpabatbiBaHUA 3awwmnThl, A (NepBUYHBIE);
Kcx — KOabdMLUMEHT CXeMbl, NoKasbiBaloLWMA BO CKOSbKO pa3 TOK B pene 6onblue, 4eM TOK BO
BTOPUYHOM OOMOTKE TpaHcdopmaTopa Toka Npu HOPMasribHOM CUMMETPUYHOM pexnme paboTbl
3alWmLLIaemMoro anemMeHTa; npu cxemax BKIOYEHUS U3MepuTenbHblX pene Ha gasHble TOKM
(monHasa 1 HenomnHas «3Be3fa») 3Ha4YeHue 3Toro koadpduumeHTa pasHo 1, a ona cxem, rae
n3mepuTenbHble pene BKMYEeHbl Ha Pas3HOCTb (hasHbIX TOKOB (Hanpumep «TPeyronibHUK») paBHO
1,73; nt — KO3 PUUMEHT TpaHCcopmaLmm TpaHCHOPMaTOPOB ToKa.

YcTaBKku 3aluUT OT MOBbLILEHUSA TOKa BBOAATCS B YCTPOUCTBO B OTHOCUTESbHBIX eAnHMLax no
OTHOLLEHMIO K HOMUHANbHOMY NEPBUYHOMY TOKY TpaHcdopmaTopa Toka MIMN3-01PRO:

_ tee : (11.4)
IHOM
OueHka a(heKTUBHOCTM 3almUTbl NPOU3BOAUTCHA C MOMOLLBI KO3ddMUNEHTaA YyBCTBU-
TENbHOCTU Kuye:

yem

K, =L (11.5)

rae lp.muw - MMHMManNbHOE 3Ha4YeHNe Toka B pene npu HammeHee brnaronpuatHblx ycrnoBusix, A. MNpu
onpeneneHnm 3HadeHnss 3TOro Toka HeobxoamMmo yunTbiBaTb BMA M MecTo K3, cxeMy BKNYeHUs
N3MepUTENbHbLIX OPraHOB 3alUNUTLI, @ Takke peasibHO BO3MOXHbIE MUHUMASbHbIE PEXnMbl pabo-
Thl NUTAOLLLEN SHEPTOCUCTEMBI, MPU KOTOPbIX TOKM K3 MMEOT HauMeHbLLEE 3HAYEHMS.

MuHUManbHble 3Ha4YeHUst KOAhUUMeHTa YyBCTBUTENBHOCTN 3alMT OOSTKHbI ObiTb HE Me-
Hee 4Yem TpebyeTcsa MYS. Hanpumep, 4nsa makcumanbHOW TOKOBOW 3aLLMTbl OHM AOSKHbI ObiTb HE
meHee 1,5 npu K3 B 0CHOBHOWM 30HE 3awmTbl 1 okoso 1,2 npu K3 B 30Hax ganbHero pesepBupo-
BaHMs, T.€. Ha NpeablayWwmnX (HMKECTOALLMX) SEMEHTAX.

11.1.2 Bbibop BpemMeHM cpabaTbiBaHUS 1 BPEMSATOKOBOW XapaKTEPUCTUKM
MT3

Boioepxxka BpeMeHu 3awumTbl nocneaytowen nmHum J12 (pucyHok 11.1) Bbibupaetcsa
BonbLlen, Yem y 3amT nNpeablayLwmx afemMeHToB, Hanpumep, nnHum J11:

tc.a.nocn:tc.a.npen.'FAt. (11.6)

BenuuunHa At - CTyneHb CENEeKTUBHOCTU UIMN CTYMNMEHb BPEMEHN. Eé 3HaueHne onpependeTca.

At=to.m.*tp.nocn.+tp.npea. Htsan, (11.7)

roe tom. — MONHoe Bpemsi oTknoveHuss K3 BblkniodaTenem OT nogadn onepaTtMBHOrO Toka Ha
3NEKTPOMAarHUT OTKIHOYEHUS OO0 OKOHYaHWSA raleHus gyrm ¢ y4éToMm pasbpoca no BpeMeHwu
+10 %;

tp.nocn. U tp.npes. — BPEMEHA pa3bpoca 3awuT, nocnenyoLwen n npeabligywien (Bpems pasbpoca
MIM3-01PRO tp=50 mc);

tsan — BpeMsi 3anaca.

HepoctaTtkom MakcMMarbHbIX TOKOBbIX 3aLUUT SIBMNSIETCA «HAKOMMEHME» BbIOEPXKEK BPEMEHW,
OCODEHHO CyLLIECTBEHHOE ANS rOfIOBHbIX 3IEMEHTOB B MHOIOCTYMNEHYaTbIX SNEKTPUYECKUX CETSAX.
MpumeHeHne 6onee TOYHbIX LMPPOBLIX perie Nno3BONSAET CHU3UTb CTYMEHW CENEeKTUBHOCTW.
Hnsa 3awum Ml13-01PRO MoXHO npuHuMams cmyreHu cenekmusHocmu At=0,15+0,2 ¢ (npu
yCri08UU, YMO Ha 8CEX CMEXHbIX NTUHUSX UCrnonb3yromcs nodobHbie pene ¢ He3asucuMbIMU
8PEMSIMOKO8bLIMU XapakmepucmuKkamu U 0OHOMUIHbIE 8bIKIoYameru).

[Mpu coenacosaHuu ycmpolcmea 3awumsl ¢ 3auumamu ¢ ucriofib3oeaHuem pese PB u OB-
110 u 120 (npedenbi usmepeHud 1,3 u 3,5 C), NOAYNPOBOOHUKOBbLIX Op2aHO8 8bIOEPXKKU S8PEeMEeHU
npuHumaemcsi 3Ha4eHue At = 0,3+0,4 c.
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[Npu coanacosaHuu 8pemsimokosbix xapakmepucmuk MI13-01PRO ¢  xapakmepucmukamu
npedoxpaHumerel peKkoMeHOyemcsi rnpuHuUMams cmyreHb cernekmusHocmu 0,4 c. [na 3awum ¢
3r1ieKmpomMexaHu4ecKUMU persie, UMEeWUMU 3a8UCUMYI0 XapakmepucmuKky epeMeHu cpabamabigaHus,
At=0,5 ¢ (PT-80, PT-90) u At=0,7 c (PTB).

B page cnyyaeB CcylleCTBEHHOE CHMXeHUE BpeMeHU oTkoyeHna K3 gocturaeTcs nytem
MCNONb30BaHNS TOKOBbIX 3aLUMT ¢ 06paTHO3aBNUCUMbIMUK OT TOKA BPEMSATOKOBbLIMU XapaKTepucTu-
kamn. [pn 0AHOM M TOM Xe 3HadeHuM Toka K3, npoxogsilero 4Yepes Be CMeXHble 3aluTbl C
pa3HbIMW TOKaMu cpabaTbiBaHWs, 3TV 3alMTbl UMEIOT pasnnyHoe BpeMsi cpabaTbiBaHUs No npum-
YMHE pa3HOM KPaTHOCTM TOKa B UX M3MEPUTENbHbIX opraHax. Micnonb3oBaHne obpaTHO3aBM-
CUMbIX BPEMATOKOBbLIX XapakTepUCTUK perie MOo3BONSAeT Ny4ylle corflacoBatb BpemMs AenNCTBUS
nocreayoLwen penenHon 3awwmTbl ¢ nNpeablayLwmm 3almnTHbIM YCTPOUCTBOM C 3aBUCUMOWN BpeEMSI-
TOKOBOW XapaKTePUCTUKOWN.

BbI6op BpeMSATOKOBOW XapaKTepuUCTMKM NpuBeaeH B n. 6.1.1

11.1.3 MT3 ¢ nyckoM No HanpsKeHMto

MpuHuun gencteua MT3 ¢ NyCKOM NO HaNPSKEHUIO OCHOBLIBAETCS HA TOM, YTO B peXume
K3 nponcxoguT cHWXeHne HanpskeHus. [1oaTomy, NCnonb3ys MycKOBOW OpraH Mo HanpshKeHuo,
MOXHO OTiMYaTb PEeXMUMbl Neperpyskn n camosanycka ot pexuma K3.

Ncnonb3ys yHKUno ONOKMPOBKM CTYMEHW OT curHana Ha guckpeTtHom Bxoge B MI3-
01PRO moxHo peanusoBatb MT3 ¢ nyckoMm no HanpsbkeHuto. TokoBasi yCTaBKka TakoW 3allmuTbl
BblGupaeTcs ucxons U3 yCcrioBust OTCTPOMKU OT TOKa MaKCMMasibHOrO TOKa HOPMasnbHOro pexnma
6e3 y4yéTa neperpysku n camosanycka agsuratenen:

I kH *Kex Ipaﬁwwaxc

= . 11.8
- kB Ny IHOM ( )
Ha gucKkpeTHbIn Bxo4 NogaéTcs CurHarn nycka oT pene MMHUMarnbHOro HanpsikeHus. 3alum-
Ta He OO0J1KHa ,ﬂeﬁCTBOBaTb npn MMHUMalrbHOM ypOBHE pa6oqero Hanps>XxeHnda un I'IO,EI,GIZCTBOBE!B
npw BHeWwHeM K3 pene gOMmKHO pa3oMKHYTb CBOM KOHTaKTbl MOCMNE OTKNIOYEHUS NOBPEXOEHHOIO
yyacTka:

chm _ Upaﬁ.,wuH , (11_9)
i K, -kg-n,
rae Upa6.mun - MMHUManNbHoe paboyee HanpsikeHue;
Kn - KO9hhnumneHT HagexxHoCTH, npuHumMaemoln kn=1,1+1,2;
Ks - KO9bUUMEHT BO3BpaTa pene.

[Myck mokoeol 3auumsbl OCywecmasniaemcs om UH8EPCHO20 3a0aHHOMY 8 KOHgbuaypauuu
cmyneHu cueHana. Hanpumep, ecnu 0na nycka ucronb3yemcs OuckpemHbili 6xo0 D4, mo e
KOHgbuaypauuu 0omkHo bbimb 3adaHo D4 UHe. (3mo 3Hayum, 4mo rnpu omcymcmeuu cueHarna
Ha exode D4 cmyneHb bydem 6rnokupogaHa, npu Hanu4yuu cuzHana — paboma 3awumsl paspe-
weHa).

11.1.4 YckopeHne MakcMmanbHOW 3aLUnTbl NPU BKIIOYEHUW BbIKNoYaTens

B MI3-01PRO npegycmaTpuBaeTCcsl YCKOPEHWE MaKCMManbHOW 3aluTbl MO BHELUHEMY
CUrHamy unum no BKMOYEHUIO BbIKIoYaTens.

CornacHo MNY3 3awmTty uenecoobpasHo yCKOpsSTb, €CNV BblAepXKKa BPEMEHU MaKcMmarb-
HOW 3awmTbl npesbiwaeT 1 ¢. Kakmx-nmbo JononHUTENbHbIX pacyeToB Ans 060CHOBaHWUS BO3-
MOXHOCTM BBOA yCKOpeHusi He TpebyeTtcs. Boidepxka 0,5 ¢ obecriedusaem omcmpoUKy yCKo-
psiemoul cmyrieHu om 8cex rnepexodHbix rpoueccos. [JocmamoyHbIM 8peMeHeM UCofb308aHusl
OaHHOU ¢hyHKUUU Onsi orpedesieHUs 8KITFYEHUS Ha KOPOMKOe 3aMblKaHUe MOXHO cHumams 1 .
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11.2 PekomeHAauUuMmM no pacyeTy YCTaBOK TOKOBbIX OTCeYeK

11.2.1 Pac4yeT ToKa cpabaTbiBaHNA CENEKTUBHOM TOKOBOM OTCEYKM Oe3 Bbl-

AEP>KKN BPpEMEHN
CenekTMBHOCTb TOKOBOM OTCEYKM MIHOBEHHOrO AenctBusi obecnevnBaetcd BbibopomMm eé
Toka cpabaTtbiBaHuA lc.o 6ONbWIMM, YeM MakcuManbHoe 3HadveHne Toka K3 lkuakc MpY NoBpexae-
HUM B KOHLE 3awmLiaemon nuHum anektponepedaun (todkm K3 n K5 Ha pucyHke 11.3) unm Ha

cTopoHe HH 3awmwaemoro noHuxarowero TpaHcgopmaropa:
I, >k, 19 (11.10)

co — K.maxc*

KoaghgbuyueHm HadéxxHocmu Kn Orisi mokosbix omcedek 6e3 8bI0ePXXKU 8peMEHU, yCmaHOo8-
JIEHHbIX Ha JTUHUSIX ariekmporiepedayqu U rMoHUXarouwux mpaHcgopmamopax, npu ucrosib3o8aHuu
MrF13-01PRO, moxem npuHumamaecs 6 npedenax om 1,1 0o 1,15.

Yy g I
C;*’)k‘i"r/é /, f’

orceuin JI1

70%

Z2n2=100%

Zm=100%

5

PucyHok 11.3 — lNpumep rpaduyeckoro onpeaernieHns 30H
AENCTBUNA OTCEeYEK Ha NMNHUAX AreKkTponepeaayn.

Mpwn onpegeneHnn mMakcMmanbHOro 3HavdeHus Toka K3 npu noBpexngeHnn B KOHLUE FIMHUK
anekTponepegadn HanpsbkeHnem 35 kB n HUxe paccmaTtpuaetcs TpéxdasHoe K3 npu pabote
NUTaloLWEN SHEPrOCUCTEMBI B MakCMMasribHOM peXxume, Npyu KOTOPOM 3SIEKTPUYECKOE COMPOTUB-
NleHne 3HeprocucTemMbl SIBASETCS MUHUManbHbIM. OnpegeneHme MakCUManbHOro TOKa TPEX-
dasHoro K3 3a TpaHcopmaTopoM C perynimpoBaHMEM HanpsikeHust Heobxo4Mmo Npou3BOANTb
NpyY TakOM MOJSIOXKEHUN PEryrnsaTopa HanpskeHusi, KoTopoe COOTBETCTBYET HaMeHbLUEeMYy COMnpo-
TUBMEHNIO TpaHCcdopMaTopa.
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PucyHok 11.4 — XapakTepHble Touku K3 ons -pacquOB TOKOBbIX OTCEYEK Ha NMOHMXKAKOLLIMX
TpaHcopmaTopax 1 6rnokax NMHUS-TpaHcopMaTop

Kpome OTCTPOMKM TOKOBOW OTCEYKM OT MakCuUManbHOro 3HayeHus toka K3 no ycnosuto
(11.10), Heobxoanumo obecneunTb e€ HecpabaTbiBaHMe Npu Bpockax Toka HamMarHMYMBaAHUS
(BTH) cunoBbix TpaHcopmaTopoB. 3T BPOCKM TOKa BO3HWUKAKOT B MOMEHT BKITHOYEHUS Mo
HanpsKeHWe HeHarpy)XeHHoro TpaHcdopmartopa 1 MOryT B NepBble HECKONbKO NepuoaoB npesbl-
LaTb HOMUHAaMNbHbLIN TOK TpaHcdopmaTtopa B 5-7 pa3. OgHako BbIOOp Toka cpabaTbiBaHMsA OTCeu-
K1 TpaHcgopmartopa no ycnosuto (11.10), kak npasuno, obecnednmBaeT U OTCTPOMKY OT BpocKoB
TOKa HaMarHn4mMBaHus.

Mpn pacyeTe TOKOBOW OTCEYKWN NIMHMM INEKTponepenayn, No KOTOPON NUTAETCsl HECKOSb-
KO TpaHcdopMaTopoB, Heobxoaumo B cooTBeTcTBuM C ycroBmeMm (11.10) obecneuntb Hecpaba-
TbiBaHWe oTceudkn npu K3 3a kaxabiM 13 TpaHcopMaToOpOB Ha OTBETBMEHUSIX OT NMHMK (ecnu
OHW UMEIOTCSH) U OONOMHUTENBHO NPOBEPUTH HAOEXHOCTb HecpabaTbiBaHWUS OTCEYKU MpU CyM-
MapHOM 3Ha4YeHUn BPOCKOB TOKa HaMarHMYMBaHUA BCeX TpaHCOpMaTopoB, NOAKMIOYEHHbIX Kak K
3aWnLLaemMon NMHUK, Tak U K NpeablayLmMmMm IMHUAM, eCrv OHWU OAHOBPEMEHHO BKIOYalTCAa Nog
HanpsbkeHne. YCroBue OTCTPOMKM OTCEYKM OT BPOCKOB TOKa HamarHM4nBaHus TpaHcopMaTopoB
nveet Bua;

IC.O 2 kH z IHOM.mp’ (1111)
ra€ Y 1,0y CYMMa HOMUHAIbHBIX TOKOB BCEX TPAHCHOPMATOPOB, KOTOPbIE MOTYT OHOBPEMEHHO

BKIHOMATbCA N0 HanpshkeHne no 3almaemMon NMHUK;
KH - KO3(hPMUMEHT HAOEXHOCTH, 3HAYEHME KOTOPOro 3aBUCUT OT BPpEMEHN cpabaTbiBaHUS TOKOBOM
otceykn (kn=5).

B Mr13-01PRO HecpabambigeaHue MaHog8eHHoU cmyrieHu npu BTH mpaHcgopmamopos
Moxxem obecreqyusambCsi:

- nubo esedeHuem Hebornbwoul 3adepxku (0,1 ¢), moada kn 6 ebipaxeHuu (11.11) moxem
MpUHUMambCsl PpasHbIM 3+4,

- ubo nymém ucrosib308aHUs creyuasibHo20 nepeksiryameris, ¢ NoMoWwbio KOmopo2o
MOXHO obecrieqyumb rpu 8KAHYEHUU TUHUU asmomMamu4yeckoe yd8oeHuUe ycmaesKku Omceyqku o
moky; rpu amom 8 ebipaxeHuu (11.11) cnedyem ydumbieame fUWbE MO/108UHY CYMMbl HOMU-
HarllbHbIX MOKO8 8CEX MpaHcghopMamopos.

Mpn HEOBXOANMOCTN MOXHO MCNonb3oBaTb 06a mMeponpusaTus, T.e. HebonbLIoe 3ameane-
HVMe 1 aBTOMaTn4eckoe y4BOEHME YCTaBKM Mo TOKY.

Ha nuHmax 10 n 6 kB ¢ TpaHcdopmaTopammn Ha OTBETBMNEHUNAX, KOTOPbIE 3aLUULLAKTCA NiaB-
KuMun npepoxpaHutenamun (Hanpumep, tuna [lKT-10), B ycnosun (11.10) 3Ha4YeHUE lkmakc
OOIMKHO COOTBETCTBOBATb TOKY TpéxdrasHoro K3 3a Hambonee MOLHbIM M3 TpaHC(OopMaTopoB.
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[anee cnenyet onpefenute BpeMA NraBfieHUs BCTABOK NpeaoxpaHuTenen aToro TpaHcdgopma-
Topa npu pacyeTHoMm Toke K3, paBHOM TOKy cpabaTbiBaHUsSI OTCEYKM, BbIODPAHHOMY 13 YCINOBUI
(11.10) n (11.11). Onsa y4éTta gonyckaemMoro ctaHgapToM pa3bpoca BPeEMSITOKOBbIX XapakTepu-
CTUK nnasBkmx npegoxpanutenen MNKT cnegyeT 3HadeHue 3Toro Toka ymeHblwnTb Ha 20%: lpac =
lco/1,2. Ecnin Bpemsa nnaenenuns tin<0,1 C, TO OTCeYka C TakuM TOKOM cpabaTbiBaHMs MOXET ObITb
MCNosib3oBaHa, HO MpPW YCroBUKM, YTO 3alimuiaemMasi fIMHUS UMeeT YCTPOMUCTBO aBTOMAaTUYeCcKoro
noBTOPHOro BkrtoveHus (AlNB). Ecnu tin=0,1 ¢, TO cnegyeT nNnbo yBenuuuTb TOK cpabaTbiBaHUSA
OTCEYKM [0 TaKoro 3HayeHus, npu KOTOpoM obecneuymBaeTcs pacnnaBfeHne BCTaBOK
npeaoxpaHnuTenen OO0 MOMEHTa OTKMYEHUs 3almuiaeMon NnHuM, T.e. He Gonee 0,1 ¢, nubo
yBenu4MTbL BpeMs cpabaTbiBaHUS OTCEYKU.

YCTaBKM 3almT OT MOBbLILLEHNS TOKa BBOASATCS B YCTPOWCTBO B BMAE 3HAYEHWUN, pacCyUTaH-
HbIX no coopmynam (11.3) n (11.4).

UyBCTBUTENBHOCTb TOKOBbIX OTCEYEK OLUEHMBAETCA KOI(PPUUNEHTOM YyBCTBUTENb-
HOCTU, TpebyeMble 3HaYeHNa KOTOPbIX ykasaHbl B MY, a Takke NPOTsHKEHHOCTLIO 3aliuLlae-
MOW YacTu nNuHUM anekTponepenadn. KoaddpuumeHT YyBCTBUTENBHOCTN OonpeaenseTcs no Bbl-
paxeHuto (11.5).

[Ina TOKOBbIX OTCEYeK, YyCTaHaBMMBAEMbIX HA MOHWXKAKOLWMX TpaHCopMaTopax U BbINOMHS-
toWMX PYHKLMN OCHOBHOW BbLICTPOAENCTBYOWEN TOKOBOW 3alUnThl (Mpu OoTCyTCTBMU aAndde-
peHumnanbHON 3alUnThbl), YyBCTBUTENLHOCTL OnpeaenseTcs no ToKy Hanbonee HebnaronpuaT-
HOro BMAa NOBpPEXAEeHUs - Kak npasuno, asyxdasHoro K3 Ha BbiBogax BH TpaHcdopmaTopa
(Touka K2 Ha pucyHoK 11.4) B MUHUMArbHOM, HO pearnbHO BO3MOXHOM pexume paboTbl 3Hepro-
cucTeMbl. 3HaYeHne KoadhduuUMeHTa YyBCTBUTENBHOCTU AOTKHO ObITh OKkono 2,0. Takue xe Tpe-
BoBaHMA CyLLECTBYIOT A4S TOKOBbIX OTCeYek Ha briokax nMHUsS-TpaHcgopmaTop.

[na TOKoOBbIX OTCeYek 6e3 BblAepXKKM BPEMEHU, YCTAHABMMBAEMbIX Ha JIMHUAX dneKTpone-
pedadn U BbINOMHAKLWMX (PYHKUUM SONOSTHUTENbHbBIX 3awuT (pucyHok 11.3), koadduumeHT
YyBCTBUTENbBHOCTM JOMMKeH 6bITb okono 1,2 npu K3 B MecTe yCTaHOBKM OTCEYKM B Hambonee
BGrnaronpusiTHOM MO YCNOBUIO YYBCTBUTESNTBHOCTU pEXUME.

[na oueHkn 3aPPEKTUBHOCTM TOKOBOW OTCEYKW, YCTAHOBIIEHHOM Ha JIMHUWN 3riekTpone-
pedadun, nonesHo onpeaennTb 30HY AEWUCTBUS OTCEYKM B MPOLLEHTax OT BCEW ONUHbI JIMHUMW.
MpOTSKEHHOCTb 30HbI AENCTBUSI OTCEYKN 3aBUCUT OT XapakTepa U3MEHEHUSI pacyYeTHbIX 3Hadve-
HUA TOKa Npw nepemMelleHnn Toukn K3 Baonb 3awmwaemon NuHUn. Mo HECKONbKMM 3HaYeHUAM
Toka K3 ctpouTtcsa kpuBas cnaga toka (pucyHok 11.3). MoryT GbiTb NOCTPOEHLI ABE KpUBbLIE: ANS
TpéxdasHbix K3 B MakcMmanbHOM pexume paboTbl 3HeprocuctemMbl U ansa AsyxdasHbix K3 B
MUHUMansHOM pexume. CneayeT yunTbiBaTb, YTO NOrPELLHOCTb TpaHcopMaTopa Toka He AOKHa
npesBbiwatb 10%, ¢ yBenMyeHMem norpewwHocTu TpaHcopmaTopoB TOKa 30Ha OENUCTBUSA OT-
CEeYKMN YMEHbLUaeTCS.

11.2.2 OTceuka C BblAEepPXXKOW BPEMEHM Ha NIMHUAX dneKkTpornepenaym
Hebonblasa Bbligepxka BpeMeHn Nno3sonseT 3agepxaTb cpabaTbiBaHWe OTCEYKM nocneayo-
wen nuHnm (J11 Ha pucyHok 11.3) npu K3 Ha npegbigywien nuHum J12 ons toro, 4todbl ycnena
cpaboTaTb MrHOBEHHAs OTCEYKa NOBPEXAEHHON NUHUKM J12. [Ina oTceykn ¢ HeOONbLLOW BblaEpXK-
KON BPEMEHM MOXHO BbliOpaTb 3HAYMTENbHO MeHbLUee 3HayeHue Toka cpabaTbiBaHus MO
CpaBHEHWIO C TOKOM cpabaTbiBaHWs MTHOBEHHOW OTCEYKM MO HECKOMbKUM NPUYNHAM.
Bbiaepkka BpeMeHM OTCEYKM paccuMTbiBaETCS:
tesirony =Losoy TAL, (11.12)

rae te g - BPEMs cpabatbiBaHns OTCeUKkM 6e3 BbIAePXKN BpeMeH!;

At - CTyneHb CENeKTUBHOCTMW.

Tok cpabatbiBaHus no BbipaxeHuto (11.10) BeiGupaeTca 13 ycrnosmsi OTCTPONKM OT TOKOB Npu
K3 B 6onee yganéHHbix To4kax, Hanpumep npu K3 B KOHLE 30HbI 4ENCTBUS MIHOBEHHOW OTCEYKM
npegblaywen nuHum J12 (pmucyHok 11.3), npu K3 3a TpaHcopmaTopoM MpuémMHON noactaHumm
N TpaHcopMaTopoM Ha OTBETBIIEHUN 3aLLMLLAEMON FIMHUKN, UMES B BUAY, YTO TpaHcgopmaTo-
pbl 060pyAoOBaHbl BbiICTpoAEeNCTBYOWNMM 3awmTamn. MoxHO BbiGupaTb TOK cpabaTbiBaHWsS OT-
CEYKN C BbIOEPXKKON BPEMEHM Ha MOCreayoLwen NMHUN No BoelpaxeHuto (11.2), T.e. No ycnosuio
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corflacoBaHus YyBCTBUTENbHOCTU C MIFHOBEHHOM OTCEYKOM Ha npeapiaywien nuHun. MNMpumep
KapTbl CEeneKkTMBHOCTM NpUBEAEH Ha pucyHok 11.5.

A 1> B I> B I>»
I>=> : I>=> I I=>
i I
I>
4 —_— - —-a
r H oAt
| : |
| I> ,
I[>> I 0,15 ¢ I
0c 1 At | ] |
- -
A by B Iy B Iy

PVlcyHOK 11.5 — PacyeTHasi cxema u KapTa CeJIeKTUBHOCTU CTyrMNeH4YaTbIX
TOKOBbIX 3alUT JIMHNWN

Kak BuaHo 13 pucyHka 11.5, MMEHHO CpeaHsisi CTyNeHb TPEXCTYNEHYaTon TOKOBON 3alumThl (1»)
MOXeT 3HaYUTESIbHO YCKOPUTb OTKIMoveHne K3 Ha nnHuu.

B AononHeHWe K 3TOMy HY)XXHO OTMEeTUTb, YTO ANSA OTCeYek C 3amenneHmem He TpebyeT-
ca BblnonHeHus ycnosus (11.11) oTCTPONKM OTCEYKNM OT BPOCKOB TOKA HaMarHU4vMBaHUSA
TpaHcopMaTopoB, MOCKOSLKY 3TU TOKM BbICTPO 3aTyxatT. Ha nuHuax ¢ TpaHcdopmaTopamm Ha
OTBETBMEHMUSX MPU BbIMNOSIHEHMN 3aLUNTbI TPAHCOOPMATOPOB C MOMOLLLIO MMAABKUX NpeaoxpaHu-
Tenen (Hanpumep, Tuna MNMKT-10 nnun NMNCH-35) 1 npu K3 B TpaHcdhopmaTope CENEKTUBHOCTb MEXAY
nnaBkMMK NpeoXpaHUTENSIMU U TOKOBOW OTCEYKOM NUTAOLLEN NMHUN MOXHO obecneyunTb Gnaro-
Aapsi 3ameieHnio JENCTBUS OTCEYKMN.

11.3 Mpumepbl pacyeTa paboymnx yCTaBOK CTyneHYaTbIX TOKOBbIX 3alUUT
nuHun ot mexaydasHbix K3

Cnyyau 1. Ha npegpigyien (Hwkectodawen) nuHum J11 yctaHoBneHa 3awmuta ¢ MHOYKUMOHHBIM
pene PT-80 ¢ oGpaTHO3aBUCUMON BPEMSATOKOBOW XapaKTepUCTUKOW (pUCyHOK 11.6) C M3BECTHbIMU
yCTaBkamMu, a Ha nocreayoLlen (BbILeCTosWEN) NMHMM 2 Hago BbldpaTb obpaTHO3aBUCUMYIO Xa-
paktepuctnky MT3 MIM3-01PRO. Npeanonoxmm, 4To ToK cpabaTbiBaHUS 3alLmTbl 2 yxe BblbpaH
no ycnosusm (11.1), (11.2) n (11.5) u paseH, Hanpumep, 120 A (NepBUYHbLIX).
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PucyHok 11.6 — Npumep cornacoBaHus xapaktepuctuk MIN3-01PRO 1 AMCKOBOro MHOYKLMOH-
Horo pene PT-80.

3a pacyeTHbI TOK Yepes3 3awnuTy 2 NpUHMMaeTcs CyMMa TOKOB: MakCumarnbHOe 3Haye-
Hne Toka npu K3 B Havane npegbigywen nuHnm 1 (200 A) NntoC TOK Harpy3knm HENoBpeXOeHHbIX
npeablaywnx nuHmn (20 A). Takum ob6pasom
I .=200+20=220 A.

pacu

Bpemsi cpabaTbiBaHus 3awmtel 1 npu K3 B Havane sawmwaemon nnHnn (lkvake=200A) onpe-
aensieTca no TunoBon xapaktepuctuke pene PT-80 paBHbIM tc.;.1=0,8 ¢ (puc. 11.6). MNpuHumas
At=0,5 ¢, nony4aem, 4to ana MMN3-01PRO tcs2 =0,8 + 0,5= 1,3 ¢ npu lpacu = 220A.

BbiGnpaeTca koahpuumeHT Kk Ana xapakTepucTukm 3awmnTbl 2 n3 BblpaxeHns (6.1):

I acy
tc.gz-(l” -0,6) 1,3-103.(@—0,6)
k= 652 - 120 =160, (11.13)
10 10

Mo 3aBncmumocTu (11.13) cTponm BpeMATOKOBYIO xapaktepmucTuky MIM3-01PRO.
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Cny4au 2 otnmyaeTcsa OT npeablaywero cnyyasa 1 tem, 4to B pene PT-80 3awuntbl 1 BBEae-
Ha B gencrteue "oTcedka" - aNeKTPOMarHUTHbIN 3N1EMEHT MIHOBEHHOIo AencTBus (I>>) ¢ Tokom
cpabaTbiBaHus, B 2 pasa 6onbluMM, YeM TOK cpabaTbiBaHUA WHOYKUMOHHOIO anemeHTa (lc.o=160
A)

2 [r/B
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PucyHok 11.7 — MNpumep cornacosanus xapakrepuctuk MINM3-01PRO v pene PT-80 ¢ ncnonb3o-
BaHMeM "0TCeYKM".

XapaktepucTtuka 3awuTbl 1 nokaszaHa Ha pucyHke 11.7.
Onpepgensiem Bpemsi cpabatbiaHus MT3 3awwmTbl 2 No YCroBuIo:
tca2 = tca1+At=0,9+0,5=1,4 c,

roe tc.s1 - Bpema cpabartbiBaHna 3awmnTbl 1 npu Toke K3, paBHOM TOKy cpabaTbiBaHUSI OTCEYKM
B pene PT-80, T.e. 160 A (pucyHok 11.7).
KoadpcmumeHT Kk onpenenseTcs no solpaxeHuto (11.13):

IaCV
tmz-(lp -0,6) 1,4'103~(M—0,6)

k — c.32 — 120 — 126 .
10 10
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[na cpaBHEHUs nokasaHa XxapakTepucTuKa 3almTbl 2 U3 npegpiaywero cnyyasa 1, kotopas
NOeT HECKOSbKO Bbllle (LUTPUXNYHKTUPHas kpuBas 2'). CHuKeHne BpeMeHn cpabaTtbiBaHus nocreay-
tOLLIEN 3aLLMTbI 2 JOCTUrHYTO B JA@HHOM cry4vae Grarogaps Hanmumio oTcedkn ¢ teo = 0 ¢ y npeapiay-
wen 3awmTbl 1. Ho ewé 6onee 3HaunTENBHOE CHWXKEHNE BPEMEHUN cpabaTbiBaHMA 3almTbl 2 AOCTU-
raeTcs TeM, YTO NMOCTPOEHNEM ABYX UM TPEXCTYNEHYATON TOKOBOM 3aLLUUTHI.

Bbibnpaem Tok cpabaTbiBaHus ANs OTCeYkn 1>> 3awmTthl 2 no ycnosuio (11.2) cornacoea-
HUSA C OTCEeYKON 3amTbl 1:

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

Mpn BbiGpaHHOM TOke cpabaTbiBaHUSA OTCeYka 2 OKa3blBAeTCs HEeAOCTaTOYHO HaAEXHO OT-
cTpoeHHon oT K3 B Havyarne npegpiayLien nuHmim J11:

K, =z 2230497,
I, 200

x

O6blMHO cuuTaeTcs goctatodHbiM  ku>1,2.  TMoatomy crnegyet BBeCcTM Heborbluoe 3a-
MeaJSieHe OEeNCTBUA 3TON OTCeYKK, BblbpaB no BbipaxkeHuto (11.8):

fc.o2 = tco + At :O+(0,2+ 0,3) = (0,2 +0,3) C.

B MIM3-01PRO nmeeTcs ewé ogHa oTceyka |1>>>, ona KoTopow crneayeT BoibpaTb TOK cpaba-

TbIBaHUS NO YCNOBUIO OTCTPOMKN OT MakcumarnbHoro Toka K3 Ha J11.
lc.032 Ku *lkmae = 1,3 - 200 = 260 A.

XapakTepucTukn 3almT nokasaHbl Ha pucyHke 11.7.

Cnyyau 3: Ha nuTaroLwem anemeHTe 2 (pucyHok 11.8) yctaHoBneHa MakcMmaribHas TOKoBasi 3a-
LUMTa C HE3ABMCMMOWN XapaKTEePUCTUKON C 3aaaHHbIMK ycTaBkamu: 600 A (nepBuyHbIX), 1 C.

Heobxogumo BbibpaTb obpaTHo3aBucumyto xapakrepuctuky MT3 MIM3-01PRO Ha npefbl-
aywien (Hwkectoswen) nuHum J11, kotopas obecneymBana 6bl HEOOXOOUMYHO CENEKTUBHOCTL C
3awmTon nuTatowero (BblLLECTOSLLEro) afiemMeHTa 2.

CTyneHb cenekTuBHOCTM At mMexay xapakrepucTukamm 3awmt 2 u 1 gomkHa obecneuyn-
BaTbCA Npu Toke K3 paBHOM TOKy cpabaTbiBaHUS BbILWECTOALEN 3aLUNTbl 2 MUHYC TOK Harpysku
HenoBpeXxaeHHbIX anemeHToB (puc. 11.8): Ik = 600 - 200 = 400 A.

Bpemsa cpabaTtbiBaHus 3awmTtbl 1 npu aToM Toke K3 BbiGnpaeTcs rno ycroBuio CenekTmB-
HOCTM:

t,,=t ,—At=1-03=07 c

c.3.1

> [T8] o0 a

l -2 lc
600A | N12
10 xB
—]_ 1 125 A
I,=200A e
I, ni

I maxc=400R
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PucyHok 11.8 — lNpumep cornacoBaHunsi obpatHo3aBmcumoin xapaktepmuctukn MIM3-01PRO u He-
3aBMCUMON Xapaktepuctnkm MT3 nocneayroLlero anemMeHTa

Mpeanonoxum, 4To TOK cpabaTbiBaHUsa 3awnTtbl 1 He 6onee 125 A. [1na Hee onpeaens-
eTcs no BbipaxeHuto (11.13) koadhdpuumeHT k:

400

I acy
tc.32 ( IP _016) 0,7103 (7_016)
k — c.32 — 125 :182 .
10 10

KpuBas 1 noctpoeHa Ha pucyHke 11.8.

Y4yeT BNUAHMSA Harpysku o4eHb BaXkeH Ansi obecnevyeHns cenektmBHom paboTbl 3awmT ¢ 06-
paTHO3aBMCMMbIMU BPEMSITOKOBBLIMU XapakTepucTMKamu, Tak Kak Bpems cpabaTbiBaHWUs 3TUX 3a-
LLMT 3aBMCUT OT 3HAYeHNsa npoxoasiuero Toka. Ecnm G6bl Mbl HE yunn BnSIHLE TOKa Harpy3ku He-
noBpexaeHHbIxX NuHui (200 A B 3TOM npumepe), To MOrnn 6bl OLIMBOYHO BbIBpPaTb KOHTPOb-
Hyl0 TOYKy ¢ napameTtpamu 0,7 ¢ u 600 A 1 NOCTPOUTb XapakTepuctTuky 1' (LUTpMxoBast NMUHUSA Ha
pucyHke 11.8). OgHako npu Toke K3, paBHom 600 A, korga npuxoguT B AeNCTBUE 3awimTa 2 U
cpabaTbiBaeT vepes 1 ¢, yepes 3awnty 1 npoxogut He 600 A, a (600 - 200) A, T.e. 400 A. Mpwn
9TOM TOKe BpeMs cpabaTtbiBaHus 3aWwmnTbl 1 ¢ oIMBO4YHO BbIDpaHHOW xapakTtepucTtukon 1' 6yaet
6onee 1,1 ¢, n 3ammTa NONPOCTY He ycneeTt cpaboTaTb paHblUe, YeM 3awuTa 2 (BblLLEeCToS-
was).
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11.4 PekoMeHAaLMM NO pacyéTy yCTaBOK 3aliUTbl OT 3aMblKaHUM Ha
3emMno

B anektpunyeckux cetax 6-35 kB, paboTawLwmx, Kak npaBuno, ¢ M30SIMPOBAHHON UK
KOMMNEHCUPOBAHHOMW HEWTparblo, 3HAYEHUS TOKOB OAHOGA3HOro 3amblkaHust Ha 3emnio (O33)
HeBenukKn, oHn He npesblwatoT 20+30 A. OgHako O33 npeacraBnsatoT 60MbLUYI0 ONACHOCTb A4S
obopyaoBaHUA aNeKTPUYECKMX ceTen n ana Haxogawmxcs Bonmam mecta O33 nogen n xu-
BOTHbIX. B cBA3n ¢ aTum [paBuna TeXHNYECKON IKCnyaTaunmn SNEKTPUYECKUX CTaHLMA U ce-
Ten TpebyloT B ogHMX crny4dasx 6bICTpo aBToMaTudeckn otkntodate O33, a B gpyrux - Hemea-
NEHHO NpuUcTynaTb K onpegeneHunto npucoeamHeHms ¢ O33 1 3aTtem oTKNYaThb ero.

11.4.1 TpeboBaHu1s K 3aLMTam OT 3aMblkaHWUN Ha 3eMnio B ceTax 6-35 kB

B ntobbix pexnmax paboTbl HenTpanu gonyckaetcs gencrame 3awmt ot O33 Tonbko Ha cur-
Ham, 3a WCKMIOYEHMEM TeX 3NEKTPOYCTaHOBOK, KOTOpble NUTalT TopdopaspaboTku, Kapbepbl,
LWIaxTbl, CTPOUTENbHbIE MeXaHMU3Mbl U T.MN. Ha Takmx obbektax O33 conpoBoXaatnTCa BbICOKUMU
HanpPs>XeHNAMN MPUKOCHOBEHUSA U LIArOBbIMU HaMNpPsPKEHNAMM, KOTOpPble MOTyT ObiTb NPUYMHON
HecYacTHbIX cry4vaeB. [103TOMy JOmKHA BbINONMHATLCS cenekTuBHas 3awwmrta ot O33 ¢ gencrasnem
Ha OTKMNOYEHNE NOBPEXOEHHONO NpUcCoeauHEHNs 6e3 BbIAEPXKKM BPEMEHN U eLle OOMNONHUTENb-
Has pesepBHas 3awimTa, OTKMYaKwLWaa BCe WCTOYHUKM NUTaHUSA (BBOAbI) NOACTAHUUM C He-
bonblion 3agepxkon okono 0,5 c.

Mpn gencTeum 3aWwmnTbl HA CUrHan nepcoHan obs3aH HeMeaneHHoO NPUCTYNUTL K onpeaerne-
HUo npucoegnHeHnsi ¢ O33. Mpu HanNU4MM CENEKTUBHOM 3aLLUThI HA JIMHUAX 3TO BbIMNOSHAETCA NO
NOKa3aHMAM CUrHarbHbIX 3fIEMEHTOB, @ NPU OTCYTCTBUU CENEKTUBHOW 3alUUTbl - NyTEM Mnoo4e-
peaHOro KpaTKOBPEMEHHOTO OTKITHOYEHNS U BKIKOYEHUS NMHUMI U OUKCaLMK NPU 3TOM HanpsKeHus
HyneBown nocneaoBaTenbHOCTH.

Taknm obpasom, 3awmuTbl oT O33 JOMKHbI YO0BNETBOPATL OCHOBHbLIM TpeboBaHUSM, KOTO-
pble NPeabsaBSATCA KO BCEM YCTPONCTBAM perienHON 3alunThbl:

- CEeNneKTUBHOCTb,

- BbicTpogencTaune (0cobeHHO npu HeobxoamMmocTun oTkmoyeHus O33),

- YyBCTBUTENbHOCTb,

- HAOEeXHOCTb.

Hapsgy ¢ atum npegbsensatoTca TpeboBaHUA, XapaKTepHble A1 COBPEMEHHbIX pene 3alumT
(camoguarHocTuka, 3anoMmHaHue cobbITUN, ANCTAHUMOHHOE noslydeHne nHdopmauum 1 ap.).

B MIM3-01PRO peanu3oBaHbl ABe CTYNeHN 3aLmTbl OT 3aMblKaHUN Ha 3eMI0, KOTOpble MOryT
cpabaTbiBaTh MO M3MEPEHHOMY MM PACCHUTAHHOMY TOKY HYNEeBOW NocrenoBaTeNlbHOCTU OCHOBHOM
4acToTbl, MO0 NO M3MEepPEHHON 9- rapMOHUKE TOKa HyneBOW nocrneaoBaTenbHOCTU. Bece cTynenu
MMEIT HE3aBUCUMYIO BPEMSTOKOBYIO XapaKTEPUCTUKY M BO3MOXHOCTb GIIOKMPOBKM OT BHELUHErO
ANCKPETHOro curHana.

TokoBas 3awimTa, pearvpylowas Ha AeWCTBylOLWee 3Ha4YeHWe MOSIHOro0 ToKa HyneBon no-
cnegoBaTesibHOCTU NMPOMbILWIIEHHOM YacToThl (3lo) NpuMeHsieTcsa B ceTsx 6-35 kB, paboTaromx B
pexume "3onnpoBaHHas HeuTparnb" 1 B pexume "HenTparnb, 3a3emrneHHas yepes pesuctop”.

BbiGop ycTaBkM 3aLLmMTbl OT 3aMblKaHWIN HA 3eMITH0 NPON3BOANUTCS MO CEAYHOLLMM COOBPaXKEHNSIM:

- No ycnosuto HecpabaTbiBaHus npu BHewHeM O33:

= ) PP (11.14)

rae 1. jo.ae EMKOCTHON TOK 3aMbIKAHMUS Ha 3€MITK0 KOHKPETHOrO hnaepa;

KH KOa(hpuuMeHT HagexXHOCTU, NPUHUMAaETCA paBHbIM 1,5 ANa 3aWnTbl UMEIOLWEN BblOEPXKKY
BpemeHu nopsagka 0,3 cek n 6onee. Ecnu TpebyeTca Hynesas BblAepXKka BpeMeHu, To kH gon-
XeH ObITb yBenuyeH 0o 3-4 Ansg OTCTPOMKM OT BpocKka eMKOCTHOro TOKa B NMEPEXOOHOM pexume
3aMblkaHNA Ha 3emsto. [1ockornbKy B OOMbLWIMHCTBE CryyYyaeB 3alumMta AencTByeT Ha curHan, Le-
necoobpasHo BBECTU BbIAEPXKKY BPEMEHU, YTOObI HE NOHWXAaTb YYBCTBUTENbHOCTL 3aLMTbI.

- N0 ycnoBu1io cpabaTbiBaHNA (YyBCTBUTENBLHOCTH):
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°z (11.15)
IC.3

KoadhdunumeHT 4yBCTBUTENBHOCTM Ky AOIMKeH ObiTb 6onblue nmubo paeeH 1,25 ansa kabenb-
HbIX ceTen, 1,5 ana Bo3ayLwHbIX 1 2 ansa 3awmt ot O33 gsuratenen ¢ 4ENCTBMEM Ha OTKITHOMEHME.

YcTaBka BBOAMMAs B YCTPOMCTBO pacCyYNTbIBAETCS:

- ANSi '3MEPEHHOTrO TOKa Mo HyNeBOMY KaHany:

ky =

IC.3.

IYCT -

I, - Ky
roe lu, - HOMUHarbHBIN TOK YETBEPTOro N3MepUTErbHOro TokoBoro exoaa (1 unm 5 A);
Krrr - KOAPUUMEHT TpaHcdopmauumn TpaHcdopmaTopa Toka Hynesou

nocrnenoBaTesyibHOCTHU.
- and paCLIéTHOFO TOKa HyJ'I€BOI7I nocrieaoBaTesibHOCTU.

IC.3.

| =
ver
3l HOM.TT

roe |0y 7 - HOMUHANbHBIA NEPBUYHBIA TOK dpa3HOro TpaHcopmaTopa Toka.

HecmoTpsa Ha MeHbllee BnuaHMe HGpocka eMKOCTHOro Toka Ha paboTy undpoBbIX perne
npn BHewHux O33, He Bcerga BO3MOXHO obecneynTb CeNieKTUBHOCTb (M3bupatenb-
HOCTb) HEHaNnpaBfEeHHOW 3alUNTbl B CETU C M30SMPOBAHHOW HENTparnbi, 0COBEHHO B CETAX C
HecTabunbHOM NEepPBUYHOM CXEMOW CeTU W, criegoBaTerlbHO, Nepuoauyvyeckn N3MEHSLWNMMUCS
3Ha4YeHNsIMN COBCTBEHHbIX €MKOCTHbIX TOKOB OTAeSbHbIX (dMOepoB MU CYMMapHOro €MKOCTHOro
TOKa, a Takke B CETU C MasibiM KONMYEeCTBOM (huaepoB. OTO Xe OTHOCUTCs K ceTsam 6-10 kB,
paboTalwmm ¢ nepekomneHcaumen, paspeweHHon MY3I. lMNpu pesoHaHcHon HacTporke [P
AaHHbIA NPMHUKUN BbiNONHeHus 3awmtbl oT O33 Boobuwe He MOXeT ObiTb MCMoNb3oBaH. HeBo3-
MOXHO 06ecneyunTb CENEKTMBHYIO (M30MpaTenbHy0) paboTy 3TOro TMna 3alnTbl B CETAX C naparn-
nenbHo paboTtatowmmm mnagepamm 6 (10) KB 1 B ceTax € ewle Bonee CNOXHON KOHUrypaumen.

[ns ceTenn ¢ KOMMNEHCMPOBAHHOMW HENTPanbio BbllleyKa3aHHbIA NPUHLMMN He roguTcs, Tak
Kak BenmymHa Toka Ha noBpeXOeHHOM NMMHUN MOXET OblTb MeHbLUIEe YeM Ha HEMoOBpPeXOeHHOU, a
HanpasreHne 3TOro Toka MoXeT BbITb KakuMm yrogHo. [N HMX UCnonb3yeTca TOT dakT, YTo pe-
aKTop B HeuTpanu KOMMEHCUpPyeT TOSIbKO OCHOBHYIO FapMOHWMKY TOKa, a BbICLUME TFapMOHUKU
ocTalTcda. BennumHa Toka BbICLUMX FAPMOHWK HE MOCTOSIHHA, @ 3aBUCUT OT CXeMbl CEeTW, TOKa
Harpysku, YPOBHS HarnpsbKeHUsa Ha LUMHAaX; NO3TOMY BeSfiMYMHA TOKa B 3awmTe konebnetca u, B
obem crnyyae, oLeHKa YyBCTBUTENbHOCTM 3aLuUTbl N0 abCONMTHOMY 3aMepy TOKa HEBO3MOXHA.
YacTo eaAnHCTBEHHbIM METOAOM HaCTPOWKM TakoW 3aLUnThl ABAAETCS OMbIT 3aMblKaHUSA Ha 3eM-
N0, NpU KOTOPOM ONpPeaensoTCa BefIMYMHbl TOKOB BbICLUMX FAPMOHWUK Ha NOBPEXOEHHOM WU He-
noBpexaeHHbIx dungepax. Hanbonbwmnin acpekT npM NpuMeHeHNn MeToAda BbICLLUMX FAPMOHMK,
JaeT NpUHUMN CpaBHEHUS BENUYUHLI TOKa Ha dugepax. Ero MOXHO opraHu3oBaTb Ha NoACTaH-
LWMOHHOM YpPOBHE ynpasneHusi. B niobom crnyyae BenmMymHa TOKa BbICLUMX FAPMOHWUK Ha MoBpe-
XOeHHOM hmnaepe bornblue, YemM Ha HENOBPEXAEHHOM.

BennumHa yctaBku 3awmTbl OT MOBLILLEHUS TOKA BbICLLUEN FAPMOHUKN MOXET BbITb paccyu-
TaHa Kak:

roe kH — KoappuumeHT HagexHocTn, ky=1,5;
Ir.13m — TOK BbICLLEN FAPMOHUKN U3MEPEHHbIN B MECTE YCTAHOBKM 3aLLUMTbl B HOPMAlibHOM PEeXu-
me.
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11.5. PekoMeHAaumMm No pacy€eTy yCTaBOK 3alMThl OT NOBbILWEHUA TOKa
obGpaTHOM nocnenoBaTeNIbHOCTU

MM3-01PRO mnmeeT aBe CTyneHu C He3aBUCUMbIMU BblaepXXkaMn BpemeHu. Kaxpas cry-
NeHb MMeeT BO3MOXHOCTb BGTOKMPOBKM OT BHELLHEro ANCKPETHOro curHana (nycka oT MHBEPCHO-
ro curHana).

[MoBbIWEHHbIE YPOBHU HECUMMMETPUM NUTAIOLLEro HanpsXKeHWs onacHbl ANna ABuratenen
yBeNu4eHnem ypoBHs BMOpauumn n HarpeBa. 3aBoA-U3rotoBuTENb ABUraTenst obbIYHO yCTaHaB-
nMBaeT AonyCTUMble 3HaA4YeHUsi TOKOB obpaTHOM nocnegoBaTtenbHOCTU. B aToM cniyyae pacyér-
Hble BbIPaXeHUA AONs yCTaBOK 3aluTbl obpaTHOM nocrnenoBaTeNibHOCTU CTPOSTCS Ha OCHOBE
NacnopTHbIX AAaHHbIX ABUraTens.

Mpumep. PaccuntaTb ycTaBkM 3alMThl OT MOBbLILEHNSA TOKa obpaTHOM nocrnegoBaTenbHO-
cTv anga asuratens lhom=545 A ¢ onuMTenbHO AOMNYCTMMbIM TOKOM OGpaTHON nocnefoBaTeribHO-
ctn lgnponz =0,11:lHom M TokOM obpaTHOW NocrnefoBaTeNbHOCTU OOMYCTUMbIM Ha Bpemsa 1 C
Isp.non2 =0.55- Inom. TpaHcdopmaTop Toka ¢ Krr =600/5.

BenuunHa yctaBkmn gencTByOLLEN HA CUrHan.:

I _ I,ZZ/Y.,ZZOHZ .i_ 0,11'545 5

yem>

2L 2 01,
lyurs K 5 600

BenununHa yctaBku 3aLlmThl C BbIAEPXKON BPEMEHU OENCTBYIOLEN HA OTKIOYEHME:
IBP.,HOHZ l 0,55 * 545 5
yem>> | : = —5 _600 = 0,5
H.MT3 KTT

Ecnu cTyneHb OT NOBbIWEHMA TOKa OoOpaTHOW MnocrefoBaTeNbHOCTU UCMNONb3yeTcs AN
ObICTPOAENCTBYIOLLErO OTKITHOYEHNSA NPU CUIbHON HECUMMMETPUKU, TO ee yCcTaBKka cpabaTbiBaHus
OOIMKHa BbITb ycTaHoBneHa pasHon 60% OT BeNUYMHBI HOMUHANBHOMO Pa3HOro Toka. JTO MO3-
BONUT obecneunTtb cpabaTbiBaHMe CTyneHu npu NonHomMm obpbiBe ogHon gasbl. C apyron cTopo-
Hbl, 06pbIB hasbl MOr Obl ObITb BOCAPUHAT Kak MexaydasHoe K3, noaToMy BennymHa BbigEePXKKU
BPEMEHWN 3TON CTyNeHU AOSMKHaA ObITb cornacoBaHa C 3alimMTamMm OT KOPOTKUX 3aMblkaHuUn. 3Ha-
YyeHne Toka obpaTHOM nocrnenoBaTeNbHOCTM OTHOCUTENbHO (has3HOro Toka npu obpbiBe OOHON
¢rasbl paBHO:

|2 =% 1,00y = 0,581

naep’

roe lwarp — HOMUHAIbHBLIN TOK HArpy3Ku.

Ecnn 3awmuaembiMm 06bEKTOM SIBASIETCA NMHUA, TO TOKOBas 3alumta obpaTHOW nocneno-
BaTENbHOCTU MOXET CNYyXWUTb ANS onpeaeneHns HECUMMETPUYHbIX NOBPEXOAEHUA C MalbiMU Be-
NMYNHAMK, HUXKE YCTaBOK cpabaTtbiBaHMsi HanpaBreHHOW U HeHanpaBfieHHOW CTYMEeHeW Makcu-
ManbHbIX TOKOBbIX 3aLLUT.

BennumHa Toka obpaTHON nocnegoBaTenbHOCTU Npu AByxdasHoM K3:

=11 —058l .

J3
roe lk — NONHbIN TOK AByxdasHoro K3.
[na Toro, 4ToGbLlI NPegoTBPATUTL JIOXKHOE cpabaTtbiBaHME NMPU MOBPEXAEHUAX B OPYIMX 30-

HaX 3alWuThbl, YyCTaBKa BblOEPXKN BPpEMEHU OOJDKHA ObITb cornacoBaHa c napameTpamMmmn gpyrmx
3aLlUUTHbIX peJie OT KOPOTKUX 3aMblKaHun, YCTAaHOBJ1EHHbIX B CETWU.

11.6 PekomeHAaaLmu nNo opraHM3aLmMm aBToMaTU4eCKOro NoBTOPHOro
BKNIOYEHUA

B MIM3-01PRO npegycmoTpeHa BO3MOXHOCTb OCYLLECTBIEHUS ABYKpATHOro aBTOMaTu-
YecKkoro noBTOpHOro BkroyeHus (AlB) BbikntovaTens 3awmuaemMoro NpUCoeauHEHMS.

AlB nmeeT ycTaBkn N0 ANUTENBHOCTU NepBOro 1 BToporo uukna AlB, no AnuTensHOCTH
6nokupoBkn AlNB 1 no BpemeHn rotoBHocTu AlB.
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Mocne cpabatbiBaHns MT3 npoucxoant nyck AlB. MNpu aTom 3anyckaeTcs Tanmep nep-
Boro uukna (T1), KOTOpPbIN OTCYMTAB YCTAHOBIIEHHOE BPEMS, AENCTBYET Ha BKITHOYEHME BbIKMOYa-
Tens npucoegnHeHnsa. OQHOBPEMEHHO C NoJayen KOMaHabl Ha BKNOYEHWE 3anyckaeTcs Tanmep
TroTos, KOTOpbIA BrIOKMPYET TaMep NepPBOro LMKa 1 nogrotaBnuBaeT Lenb Nycka BTOPOro LmK-
na ArlB. Ecnu B TedeHne BpeMeHn Trotos HE NPOM3OLLO OTKIKOYEHUs BbikntoyaTens, 1o AllB
cyMTaeTcs ycnewHsiM n nponssoanTcsa Bo3spat AlB B cOCTOSIHME rOTOBHOCTW.

Ecnn nepBoe BkNoYeHWe OGbIIO HA KOPOTKOE 3aMblkaHue, CHoBa cpabatbiBaeT MT3 un
npoucxogut nyck Tammepa BToporo uukna AlB (T2). Tanmep nepBoro uMkna B 3TO Bpems 3a-
6rnokuposaH.

Tanmep BToporo uukna AlB, oTcuMTaB yCTaHOBNEHHOE BPeEMS, AENCTBYET Ha BKINKOYEHNE
Bbikntodatend. OOHOBpPEMEHHO 3anyckaeTcs Tanmep, KoTopbin GrokupyeT Ha Bpemsa Trortos
TarMepbl NEPBOro 1 BTOPOro LUKIOB.

Ecnu n BTOpOoe BKItoYeHMe BbINo Ha KOPOTKoe 3aMbikaHue, cpabatbiBaeT MT3 1 nponsso-
OWT OKOHYaTenbHoe oTKNtoYeHune. NMycka AlNB 6onblie He NponcxoauT, TanMepbl NEPBOrO U BTO-
pOro LMKMOB B 3TO BpeMs 3abnoKnpoBaHsbl.

Mo mncteveHuto BpemeHu Trotos MOCMNe nocregHero KpaTta, He3aBMCUMO OT TOro 6bino
BKIOYEHME YCMNELHbIM UM HeycrneLwwHbIM, nponcxoaut Bo3spaT AlB B ncxogHoe COCTosIHME.

Mpn pydyHom unu vepes CATY BKNIOYEHUM CUMIOBOrO BbIKMKOYATENS 3anyckaeTcs Tanmep,
KoTopbI Ha BpeMs Tenok 6rokmpyeT AlNB. Takum obpasom, npu BKAKYEHUWU BbiKOYaTena Ha
KOPOTKOE 3amblkaHne un cpabaTbiBaHnn MT3 nycka AlNB He npoucxoaut. AlNB 6yaeT rotoBo K
OENCTBUIO MO UCTeYEeHUN BpeEMEHN TBrok.

Bpewms cpabatbiBaHns nepeoro kpata AlB onpegensieTca no cneayroLwmm YCroBUSAM:

T, >t +t,, —Torkn, (11.16)

roe trn - Bpems roToBHOCTM MPUBOAA, KOTOPOE B 3aBMCMMOCTU OT TUMNa NpMBOAa HaxoauTCs B npe-
genax ot 0,1 no 0,2 ¢
ToTkn — Bpems OTKMoYeHus Bblknoyatensd, napametp MM3-01PRO (cm. n. 6.3.2 n 11.9). OTcuér
BPEMEHW KpaTa 3arnyckaeTcs Nno UCTeveHuio BpemMeHn TOTKN nocre Bblaayn KOMaHabl Ha OTKIYeHue
BbIKIO4aTENS;

T, 2t ,—t,,+t,,, —Torkm , (11.17)

roe trs - BpEMS TOTOBHOCTUM BbIKMNOYaTENSs, KOTOPOE B 3aBMCMMOCTM OT TUMa BbIkto4aTensa oObl4HO
HaxoguTcs B npegenax ot 0,2 4o 2 ¢, HO ANsl HEKOTOPbIX TUMOB MOXET BbiTb 60MbLUE; tBB - BpEMS
BKITKOYEHMSI BbIKIHOYaTENS;

T, 2t, +t,,, —Torki, (11.18)

roe tn - Bpems gemoHmnsauum cpenbl B mecte K3 Ha BJl, 3HaueHmMe koToporo 3aBUCUT OT METEO-
POMIOrMYECKNX YCIOBUN, 3HAYEHUST N ANUTENBHOCTU NpoTekaHusa Toka K3, oT paboyero HanpsikeHus;
OPUEHTUPOBOYHLIE CpeaHee 3HaYeHne ans ceTen HanpsbkeHmem o 35 kB BkrtountensHo tn = 0,1 c.

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

HaHHble ana pacdeta no ycnosusam (11.16) u (11.17) HaxogaTcss B TEXHUYECKMX nacrnopTtax
NpUBOAOB U BbikMtovaTenen. OgHako, Kak NpaBuo, 3TUX AaHHbIX He TpebyeTcd, NOCKONbKy A4S 0au-
HOYHbIX BO3AYLIHbIX NMHUA 6-35 KB C OQHOCTOPOHHUM MUTAHMEM MPAKTUYECKM MPUHUMAETCH
BpeMsi cpabaTbiBaHna T1 B npegenax 3+5 ¢, KoTopoe 3HaYMTENbHO BonbLUe, YeM MOXKET NOMYYnUTb-
csa no ycnosuam (11.16)-(11.18). INpw Takon Bbiaepkke BpemeHn o MoMeHTa AlB nuHum Hanbonee
BEPOSITHO CaMOYyCTpaHeHue NMpuYKnH, Bbi3BaBLUMX HeycTonumBoe K3 (nageHve aepeBbeB, HABPOCHI
BETOK M OpYyrux npeameToB, NpubnvmxkeHne K NpoBogam nepeaBukHbIX MEXaHU3MOB), a Takke ycne-
BaeT Npou3onTu genoHusaumst cpedbl B Mecte K3, MYD gonyckaeT yBenuyeHne BbIAEPKKN BpEMEHN
ycTponcts AlNB ogHOKpaTHOro AeMCTBUSA UMEHHO C LESbl NOBbIWEHNA 3EEKTUBHOCTU OeEN-
CTBUSA 3TUX YCTPOWUCTB.

Ecnu ana notpebutenen anutenbHbl NepepbiB ANEKTPOCHABXeHNS SBNSETCA HeaonyCcTu-
MbIM, TO Bpems tans CnegyeT BbibpaTtb No ycnosmam (11.16)-(11.18).

Bpewmsi cpabaTtbiBaHnsa 8mopozo yuknia dsykpamHozo AlB

T,>10+15c (11.19)
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OTO 06bACHAETCA HEeOBXOAMMOCTBLIO MOATOTOBKWU BbIKMOYATENSA K BO3MOXHOMY TpeTbemy
OTKIMoYeHno K3 npu yCcTOMYMBOM MOBpEeXaeHun nuHmMn. Hapsaay ¢ aTum yBenuyeHve T2 nosbiwa-
€T BepoATHOCTb ycnewHoro aenctensa AlNB Bo BTopoM uukre. [ns BblknovaTesnien ¢ NpyKUHHbIMN
npuBogamn T2 He OOSMKHO OblTb MEHbLUE BPEMEHW BO3BpaTa MpMBOAA B COCTOSIHME FOTOBHOCTM K
AllB, T. €. BpEMEHM HaTSXKEHUS NPY>XUH, peKoMeHayeMoe 3HayeHue T2 He meHee 15+20 c.

Bpemsa rotoBHOCTU onpeaenseTcs BblpaXeHNeM:

TFOTOB =1, + t3au4 +t +t

(11.20)
rae tskn — HanbonbLLEe BpeMs BKIOYEHUS BbIKIIOYaTENS;

tsaw, — Hanbonbluan BblgepXKKa BPEMEHM CTYMEeHW 3aluTbl (B T.4. U BHELLHEN), KoTopas MOXeT
npoussecTtu nyck AllB;

torkn — BPEMS OTKIHOYEHUS BbIKNOYaTens.

Bpems 6nokmposku AlMNB Tenok 06bI4HO NpuHUMaeTes 10+15 c.

11.7 PekomeHAauuMm no opraHu3aLmMm aBToMaTM4eCcKoro BKIMOYeHUs pe-
3epBa (ABP)

B MIM3-01PRO npegoycMoTpeHa BO3MOXHOCTb OCYLLECTBIEHNA aBTOMATUYECKOrO BKIIHOYe-
HUA pesepBa NPU UCYE3HOBEHUN HAMpPSXKEHUS Ha LWMHAX UK Ha NIMHUK, OTKy4a nuTaeTca pa-
BOYNN NCTOYHMK.

Jlornka noctpoeHunsa ABP npegycmatpuBaeT aBToMaTUYECKU BBOA pe3epBa U aBTOMaTu-
YeCKUn BO3BpaT K CXeMe HOPMarnbHOro pexuma.

Ycnosuamu cpabatbiBaHus ABP aenstoTca:

- Hann4mne BHeLLHero curHana nycka ABP;

- OTCYTCTBUWE BHELIHero curHana 6noknposku ABP;

- BKITHOYEHHOE MOMOXeEHME BbIKNoYaTens.

Mpu BbINOSTHEHMN AAHHBIX YCNOBUW MO UCTEYEHUIO 3aaHHOM BblOEPXKU BpeMeHn Tcp Npo-
NCXOONT:

- OTKNIOYEHNe cOBCTBEHHOrO BhIKIKOYaTenNs;

- nogava KOMaHAbl Ha BKIOYEHWE pPe3epBHOro NUTaHUSA (Hanpumep, CEKLUMOHHOMO BbIKIHO-
yaTens).

lMpu3HakoMm ycnewHoOro BBoAa pesepBa sABNseTCA UcYyesHoBeHMe curHana nycka ABP
(nocne uctevyeHns BpeMeHN MMNynbca BKIHOYEHNA/OTKNIOYEHUS, ONUTENbHOCTL KOTOPOro 3aga-
€TcA B NogMeHo «BbikntoyaTtenb» MeHo «BxoaHble curHansl»). B cnyyae HeycnewHoro BBoga
pe3epBa ABP 6nokupyetcs.

Ycnosuamu Bo3spata ABP saensioTcs:

- OTCYTCTBUE BHeELLHero curHana nycka ABP;

- Hann4mne BHeLLHero curHana sosspata ABP;

- OTCYTCTBME BHELUHEro curHana 6noknposku ABP;

- OTKINIOYEHHOE NOMOXeHNe BbIKNoYaTens.

Mpn BbINOAHEHUN OAHHBIX YCIOBUM NO UCTEYEHUIO 3a4aHHOWN BblAEPXKKN BpemeHu Tea Npo-
NCXOOMT:

- BKMOYEeHNe cOBCTBEHHOrO BbIKMNOYaTenNs;

- Nogada KoMaHabl Ha OTKIMIOYEHNEe pe3epBHOro NUTaHNs Yepes BblAepXKKYy BpeMeHn Tor.

lMpu3Hakom ycnewHOro Bo3Bparta cxeMbl ABNAETCA UCHEe3HOBEHUe CUrHana Bosspara
ABP.

BHewHMN curHan GNOKMPOBKM UMM HeycnelwHas pabota BBoga wnu Bo3Bpata ABP
npuBoOAAT K cpukcaumm 6nokmpoBku cxembl ABP. Copoc 6nokmposku ABP n Bo3spar cxe-
Mbl B HOPMarbHbIA PEXUM NPOUCXOAUT NyTEM NoAdaym KomaHAbl Ha yrnpaBrieHMe BbIKNo-
yatenem. [lebnokuposka ABP mMoxeT ObITb npousBefeHa NO BHELWHEMY OUCKPETHOMY
curHany.

B coctaB curHana Beoga ABP gomxeH BXoAUTb CUrHas OTKIHOYEHHOro MnosioXeHus
BbIKInoYaTens pe3epBHOro nutaHua. B coctaB curHana Bo3Bpata ABP pomnxeH BxoguTtb

114



CUrHan BKMHOYEHHOro MNosfioXeHUs BbIKNoYaTens pe3epBHOro NUTaHUA. [JaHHble curHanbl
MOryT cobupaTbCs Kak Ha BHELUHEN KOHTaKTHOW NOruMke, Tak U Ha BXOQHOM JIOrMYECKOM CurHane
no «M»

Myck ABP MoOXeT ocylecTBNATLCA OT pene HanpsXXeHWs UNuM 4actoTbl (Takum pene
MoxeT ObITb MIM3-03M).

Yactota cpabaTtbiBaHWS 4acTOTHOro nyckoBoro opraHa ABP npuHumaeTtcs B npegenax
46+48 ly. 3amepneHne 4YacToTHOro NyCKOBOroO OpraHa He BbINOSTHAETCA.

HanpsixeHue cpabambieaHusi pene, pearvpyowmx Ha CHUKEHNEe HanpsbkeHus, crnegosano
6bl BbIOMpaTb Takum 06pa3om, YToObl NyCKOBOW opraH cpabatbiBan TONbKO NPW NOSIHOM UCYE3HO-
BeHUM HanpsbkeHus. OgHako, BbIOGOp OYeHb HU3KOro HanpsXeHusi cpabaTbiBaHUSA BbI3OBET 3a-
mMeaneHune gencteua ABP, nockonbky ABuratenu Harpysku, Bpawlascb no MHepLUmn nocre OTKIo-
YeHUS NUTaHUS, MOTYT NpW onpeaesieHHbIX YCNOBUSX NoAOepXKUBAaTb Ha LUMHAX JOCTAaTOYHO Me[d-
NEeHHO cHmXawLleecs HanpsxxeHue. [MoaToMy pekoMeHOyeTCca NPUHMMaTh HanpsXeHue cpa-
BaTbiBaHNSE MUHUMAarbHbBIX pene HanpsbKeHUS:

U,, =(0,25+0,4)U (11.21)

lMyck cxembl ABP npu CHMXeHUn Hanps>KeHUs Ha WKUHaX HMXe NPUHATOro no opmyne
(11.21) pormkeH Npomn3BOAUTLCA C 8bIOEPXKKOU 8peMeHU ONA NpefoTBpaLleHUs U3NULLIHUX Oen-
cteuii ABP npu K3 B nuTatoLLen cetn nnm Ha oTXogawWwmx afieMeHTax, a Takxke Anga co3gaHus
npuM HeobxoaMmocTn onpefeneHHoON nocnegoBaTefIbHOCTU AENCTBUN YCTPOWUCTB NPOTH-
BOaBapuMHOMW aBTOMATUKM B paccMaTpvBaeMoM y3ne. 3Ta BblAepXKa BpeMeHU MOXeT
ObITb peanu3oBaHa nNnMbo HenocpencTBEHHO B cxeme nycka ABP, nubo B cxeme camoro
ABP (Tcp).

nom"

JI4

[aBP2)

-
. 10 xB

JI5 J6

§
N\

A b
JI1 J2
ABP1
1 . IT 110 xB
= %Tpl Tp2
I

PucyHok 11.9 — Cxema HopmarbHO pa3oMKHYTOM pacnpenenmTenbHon ceTu

Bpems cpabaTbiBaHus Tce ABP gomkHO BblGupaTbes
a) Nno ycrioButO OTCTPONKK OT BpemeHu cpabaTbiBaHUA TeX 3aluT, B 30He OENCTBUS KOTO-
pbix K3 MOryT BbI3biBaTb CHMXXEHUS HANPSPKEHUSA HUXKE NPUHATOro no cpopmyne (11.21):
Ter2t1 + A, (11.22)

Tep2t2 + At, (11.23)
roe t1 - Hambonbluee Bpemsi cpabaTbiBaHUSA 3aWUTbl NPUCOEOMHEHMI LUMH BbICLLErO Hanpsi-
XeHus nogctaHummn (Hanpumep, 3awmnTbl NuHMA J13 nnu J14 npn Beibope yctaBok ABP2 B cxeme
Ha pucyHke 11.9);
t2 - TO XXe Ans npucoeguHeHnn WuH, rae ycrtaHosneH ABP (ana ABP2 - nuHnia 115, J16 unn TpaHc-
dropmaTopoB, pycyHok 11.9);
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At - CTyneHb CenekTMBHOCTU, NMPUHUMaEMas B 3aBUCMMOCTM OT TUMOB 3aLUMUT YCTAHOBIEHHbIX Ha
AAHHbIX MPUCOEANHEHNAX C YYETOM MOrPELLHOCTU MO BPEMEHN U3MEPUTENBHOIO OpraHa Hanps-
XeHus.

6) Mo ycnosuw cornacosaHns gencteui  ABP ¢ gpyrmmum  ycTponctBamu
npoTuBoaBapumHon asTomaTukn ysna (AlNB, ABP, penutenbHoM aBTomaTukon). Hanpumep,
anga yctponctea ABP1 (pucyHok 11.10) ¢ uenbto oxmngaHus cpabaTtbiBaHna asyx uuknos AlB
nmma2):

Tcprasr1) 2(teaH1ane+H'cs+t2 AnB)n1(n2)+Haan, (11.24)
roe tes - BpeMsa gencTBus Tom ctyneHn 3awmutol nuHmm J11(J12), koTopasa HagexHo 3awmaet
BCIO JIMHWUIO;
t'cs - Bpems gencreusa sawmtol J11(J12), yckopsiemon nocrne ArllB;
t1anB, t2 ANB - YCTaBKM MO BPEMEHW NMepBOro 1 BTOPOro umkrios AsykpatHoro AlNB nuHum J11(J12);
tsan = 2,5+3,5 ¢ B 3aBUCMMOCTM OT TUMNOB BbLIKMOYATENEN, penie BPEMEHU B CXEMax 3aluuT,

AlB, ABP.
Ona yctponctBa ABP2 (pucyHok 11.10) ¢ uenbio oxugaHus cpabaTbiBaHUs
ABP1, pacnonoxeHHoro 6nmxe K UICTOYHMKaM NuTaHus,

Tcpasr2)= Tcpasr1)t taan, (11.25)
roe tsan = 2+3 C B 3aBUCMMOCTM OT TUMNOB BbIKNOYaTenen n pene spemeHn B cxemax ABP1 u
ABP2.
B
- II1_110 xB
JB[:]
[:] ' mnB

PucyHok 11.10 — Cxema HopmarbHO pasoMKHyTon pacnpegenvTensHon ceTu
C Heckonbkumu ¢ yctporicteamn ABP n AlB nuHui

ABP peanusosaHHoe B MIMN3-01PRO npegycmaTpmBaeT (OyHKLMIO aBTOMaTU4ECKOro Bo3spara K
nepBMYHON CxeMbl JoaBapunHoro pexuma. [na yctpoucts ABP ¢ Takon dyHkumen B uensx
yckopeHus gencteua MY paspeluaeT He xaaTb ycnewHoro cpabatbisaHna AlNB nuTatowen (pabo-
4yeun) NMHUK, T.e. OCyLLECTBNATL BbI6op Tcp TOMbKO No ycnosusam (11.22), (11.23).

OnMTenbHOCTE MMMyIbCa XECTKO Ha3HAYEHHbIX perne BKYMTb/OTKAYNTL BblibMpaeTcs
Bonblle, YyeM Hambonbllee BPpeEMSA BKITHOYEHUS/OTKNIOYEHNS BbIKNOYaTENd, T.K. MO OKOHYaHWIO
UMMysibca yCTPONCTBO MPOBEPSET COCTOSIHME BIOK-KOHTAKTOB BbIKIOYATENA U NPU HECOOTBET-
CTBMWN UX MOJIOXKEHUs npegnonaraeMomy BblOAET CUrHam O HeucnpaBHOCTU Bbikrnovatens. C
OpYron CTOpPOHbI ANUTENBbHOCTb MMNYbCa HE OOJMKHA ObiTb CAULWLKOM BENWKa, T.K. OHa ABMSeT-
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CA cocTaBnswlen BpemeHn nepepsiBa nutaHna npn ABP. PekomeHgyeTca npuHumaTb OSv-
TenbHOCTb UMNynbca He 6onee 0,5 c.

BkntoyeHne paboyero BblknoyaTensa nocne BOCCTAHOBMEHUS HanpsbkeHus Ha pabodem uc-
TOYHUKe B TUNoBon cxeme ABP npounsBoanTca ¢ BblAEpPXKKOM BpeMeHU, paBHon Tes=14+15 ¢ (ansa
TOro 4ytobbl Y6eanTbca B NOMHOM UcnpaBHOCTM pabodero nctoyHuka). Ewe yepes Tor=4+5 ¢
OTKNIOYaETCs pe3epBHbIN BbikoYaTeNnb. Taknm obpasom, npumepHo Yepes 20 ¢ BocCTaHaBnMBa-
eTCcs HopMmaribHasi cxema noacTaHumu.

11.8 PekoMmeHAaLMu Mo opraHu3auuvm 3almThbl LWWH

KopoTkne 3amblkaHMs! Ha LLUMHAX KOMMMEKTHbIX pacnpeayCTPOMCTB YacTo NpuBoasT K BbicT-
POMY paspyLUEHUIO MOBPEXAEHHON M CMEXHbIX SiYeeK, eCriv OHM OTKMYalTCs MaKCMMarbHON
3awmTon BBoAa. [loaToMy, Kak MpaBumo, SIYENKU cHabXalTcs cneumanbHbIMU YCTPOWUCTBaMMU
3aLlMTbl LLKH.

11.8.1 OpraHunsauna oyroBou 3aliunTbl LUKH

MpuHUMN OencTBUS OYyroBOW 3allMTbl OCHOBbLIBAETCS Ha OMTUYECKOM UMM AMHaMW4YECKOM
aencteun ayrn. CooTBETCTBEHHO BbIAENSAOT CBETOBbIE M KranaHHble AaTyvKy pearvpyowmne Ha
ayrosble 3amMblkaHus. LLIMpoko pacnpocTpaHeHbl yCTPOUCTBa OYroBon 3allmnTbl HA POTOTUPUCTO-
pax.

[yroBasi 3awmTa WNH MOXET ObiTb peanu3oBaHa B MIN3-01PRO Ha BHELLUHEN U TOKOBOM
3awmTe. yck AyroBon 3alinTbl MOXET OCYLLECTBIATLCS MO MOBLILEHUIO TOKa, B 9TOM Criyvae
npefoTBpaLlaeTcs OTKIYEHWE BbIKMOYaTeNs 3aWmMTon Npu NOXHOM cpabaTbiBaHUM hoTOTUPU-
CTOpHbIX AaTyukoB. B ycTponcteax MIMN3-01PRO gyrosas 3awumrta ¢ NyCKOM MO TOKY MOXeT ObITb
peanu3oBaHa U Ha BHellHen 3awuTe (napameTp «Bxog» [omkeH ObiTb 3a4aH Kak N3MepuTenb-
HbI OpraH TOKOBOW CTyrneHu, Hanpumep «I> MO»; napameTtp «brnokuposka» - 3anporpammupo-
BaH kak «DN WHB.», rge DN — ANCKPETHLINM BXOA, Ha KOTOPbIN NOOAETCS CcUrHan ¢ qoOTOTUPUCTO-

pa).
11.8.2 OpraHusauma norndeckon 3awmtbl WwinH (JI3LL)

MpuHuun pencteusa JISLL ocHoBbiBaeTcsas Ha ToMm, 4To Npym K3 Ha wuHax, TOK NpoTekaet
TONbKO Yepes nutarwwme npucoeanHeHus. MNMpu K3 B Touke K1 (pucyHok 11.11) 3awmta domaepa
GrnokmpyeT BbICTPOAENCTBYIOLLYIO CTYNEHb Ha BBOAE (CEKLUMOHHOM BbikntoyaTene). MNpu 3ambika-
HUKX Ha WKHax (Toyka K2, pucyHok 11.11) 3awmTbl UAEPOB HE YYBCTBYIOT NOBPEXAEHNA U Br0-
KMPOBKM ObICTPOAENCTBYHOLLEN 3alUNTbl HA BBOAE HE NPOUCXOANT.

Brokupytowme opranbl JISL BbIBOAATCS OT Kaxgoro cmaepa, cobuparotca BMecte U no-
CTynalwT Ha OUCKPeTHble BXOAbl 3aliMTbl BBOOA W CEKLUMOHHOrO BbIKoYaTens. Npu KOpOTKOM
3ambikaHmn B Touke K1 cpabaTtbiBaeT namepuTtenbHbI opraH 3awunTsl duaepa 301 M 3aMblKatoT-
ca eé koHTakTbl 301.1 1 301.2, GnNokMpys ObICTPOAENCTBYHOLLYIO 3aLWMTYy BBOAA U CEKLMOHHOIO
Bblkntouyatens. MNMpn K3 B Touke K2, T.e. Ha wmnHax, Toka K3 He npoTekaeT H1 B OAHOM 3awuTe OT-
XoOsawen nNuHUK, NosTomy ObICTpoAenCcTByOLWAs CTyneHb He Bnoknpyetca nm paboTaeT Ha OT-
KrntoyeHne BBoAa (MM 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 NTOrMYECKon 3amThbl LWNH

B ka4ecTtBe ncnonHutenbHoro opraHa J13L MoxHO ncnonb3oBaTth CTyNeHb TOKOBOW 3aLLNTbI
C BblAEP>KKON BPEMEHMN, pacCYNTaHHOW NO cregyoLwen gopmyne:
t/Bll[ = tcpa6.H0 +tcpaﬁ.p +t06p.0.c. +t3an ' (1126)

roe t,,.;.0- BPEMSA cpabaTbiBaHUs U3MepUTENbHOTO opraHa 3awwmTel duaepa (t,,,; ., =90 Mc);

t.qs, - BPEMS CpabaTbiBaHWA penenHoro Bbixoda (t,,,; , ~ 5Mc);
t 5000 - BPEMSI OOPABOTKM CUTHaNa C AMCKPETHOTO BXOAA Ha 3aLUMTe NUTAIOLEro NprucoeaMHeHNs
(L5000 = 20MC);

t,,,- Bpems 3anaca (t,,, =50 mc).

Mcxopga mn3 (11.26) pekomeHayeTcs NpuHUMaTb YycTaBky no BpemeHwn J13LW He meHee
150 mc.

YctaBka no Toky JI3LU BbIGMpaeTca ncxoga M3 ycnosusi OTCTPOMKN OT CBEPXTOKOB MoOcCHe-
aBapUNHbIX NeperpysokK, T.e. Nocne OTKNIYEHNA KOPOTKOro 3aMblKaHUS HA OTXOAALLEN NIUHUN:

IC.3 = M Ipaﬁ.,wakc’ (1127)
Ky
rae lpa6. makc — MakCMMarnbHbIn pabounin TOK pacnpenyCTponcTBa.

B cnyyae ncyesHoBeHna HanpsikeHns Ha wnHkax JISL npy KOpOTKOM 3amblkaHun Ha uae-
pe J13LI He BygoeT GnoknpoBaHa M NPOM3OMAET NOXHOE OTKIHOYEHUE Bcen cekumn. NMNoatomy pe-
KOMEHAYETCS BbINOSHATbL KOHTPONb HanpseHus Ha wuHkax J13W ¢ 6nokunposkon JI3L npu oT-
CYTCTBUM Ha HUX HaMNpsHKeHUs.
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11.9 PekomMeHaauum nNo opraHM3auum yCTpouCTBa pe3epBUpPOBaHUA OT-
Ka3a Bblkntovartens (YPOB)

MpuHuun pgenctemna YPOB. lNpu K3 cpabaTtbiBaeT 3awwmTta, BoipabaTbiBaeT curHasm Ha oT-
KnioYeHne BbikntoyaTens. Ecnn yepes BpeMs gocTaTtouHOE Ansl OTKIMIOYEHUS BbIKMOYATENSA TOK
He nponagaeT, TO BblAAETCS CUrHan Ha OTKNKYEHNE BbILIECTOSALLEro BbIKIoYaTens 3awmTton 6es
BblAEPXKKN BPEMEHMN.

MpuHuun peanmsauun YPOB Ha MIM3-01PRO nokasaH Ha pucyHke 11.12. lNyckoBble opra-
Hol YPOB BbIBOgATCA OT Kaxaoro duaepa, cobmpatoTcss BMECTE M NOCTYNaKT Ha OUCKPETHble
BXOZbl 3alLMTbl BBOAA N CEKLMOHHOMO BhIKItoYaTens. Npu kopoTkoM 3amMblkaHun B Touke K1 cpa-
GaTbiBaeT CTyneHb 3awmThbl pugepa 31 M OAHOBPEMEHHO C Nofayen KoMaHabl Ha OTKMNoYeHne
Q1 3anyckaetcs Tanmep Torkn, €CNN MO UCTEYEHUN BPEMEHU Torkn TOK HE MpoMasn 3amblKaroTcs
KOHTaKTbl 301.3 1 301.4, nogaBasi curHan Ha OTKIoYeHME BBOAHOIO M CEKLMOHHOIO BbIKMOYaTe-
ns.

Qcse
QBBIj (]
L 2 [ PR | L
g o0 of
K1
3q1.3 301.4
302.3 302.4
+ 303.3 [unckpeTHbIN + 303.4 [nckpeTHbIN
BXxon 3ass Bxon 3acs
uenu uenu
nycka YPOB nycka YPOB
(Ha BBOAHOM (Ha cekLMoHHOM
BbIKIovyaTerne) BbIKIovaTene)

PucyHok 11.12 — MNpuHumn peanusaunn YPOB

Bpemsa Torn («BPEMA OTKIMKOYEHUA» 3agaétca B nogmeHio «BbIKIMKOYATESIb» meHto
«BXO[OHbIE CUIMHAIbI») onpegenseTca cneayowmm BblpaXXeHUEM:
T =t 4+t +t +1

OMKI OMKI cpab.p 3an’?
rae torcn — HanbornbLUee BpeMs OTKIIOYEHNS BbIKMOYaTENs;
tsan - BpeMs 3anaca (t,,, =~ 50 mc).

Ton pekomeHayeTcs npuHumMatb 0,15+0,25 ¢ B 3aBUCMMOCTM OT TuUna npUMeEHAeMbIX Bbl-
Knroyartenen.

OTtkntoyeHne no curHany YPOB MOXHO peann3oBaTb Ha BHELLUHEN 3aliuTe UNKn Ha CTYNeHu
3aWMTbl OT MOBbIWEHUS TOka. Bo BTOpOM criydae MnycK 3aluTbl OCYLWECTBASETCS MO CuUrHany
YPOB, npu 3aTOM ucnonb3yeTcs ycTaBka MO TOKY, KOTOpas BblbMpaeTca UCXOAs U3 YCrOBUS
obecnevyeHns 4yBCTBUTENBHOCTU K K3 B KOHLE OTXOOALWMX NUHUI U XKenaTernbHO A0SKHA ObiTb
Bbllle HambornbLlero Harpy304HOro Toka pacnpeaycTtponcTBa. [lepBbi KpUtepui aBnaeTca npu-
oputeTHbIM. Peanusaumen YPOB Ha CcTyneHuM TOKOBOW 3awuTbl gocturaetcs 6onee BbiCOKas
HagéxHocTb paboTbl YPOB, T.K. CHMXaeTCca BEPOATHOCTb JIOXKHOMO OENCTBUSA 3TOW aBTOMAaTUKKN B
cnyyae camMornpon3BOSIbHOIO (Cry4armHOro) 3amblkaHna KOHTakTa B Lenu nycka YPOB.

(11.28)

00p.0.c.
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12 TPAHCINNOPTUPOBAHUE U XPAHEHUE

12.1 MIMN3-01PRO gomkHO aonyckaTb TpaHCNOPTUPOBaHME BCEMU BUAAMU TpaHcnopTa B
ynakoBKe Mpu YCroBuM 3aliuTbl OT NPAMOro BO34eNCTBUS aTMOCdepHbIX ocaakos. [Npu TpaHc-
nopTupoBaHun Bo3aywHbiM TpaHcnopTtoM MIM3-01PRO B ynakoBke OO/MKHO pasmelaTbCs B
oTanMBaeMoM repMeTu3nMpoBaHHOM OTceke. PasmelleHue n kpenneHue ynakoBaHHoro MI13-
01PRO B TpaHCNOPTHOM CpeAcTBe AOSMKHO UCKITOYaTb ero CaMornpon3BOSibHbIE NepeMeLLEHNS K
nageHus.

12.2 Ycnosusa TpaHcnopTupoBaHusa u xpaHenus MIM3-01PRO B yacTn BO3OenCTBUSA KIU-
MaTu4ecknx oakTopoB:

- TemrnepaTtypa okpyxatowiero sosayxa ot muHyc 40 go nntoc 70 °C;

- OTHocuTernbHaga BNaxHocTb A0 95 % npu 35 °C n 6onee HM3KMX TemnepaTypax 6e3 KoH-
AeHcauuu Bnaru.

MIM3-01PRO MOXET XpaHUTbCA B CyXMX HeOoTannMBaeMblX NOMELLEHUSIX MPU YCOBUN OT-
CYTCTBMS MbIfn, NApPOB KUCAOT, Weno4ven, arpeCCUBHbIX ra3oB, Bbi3biBatOLLUX KOPPO3UIO MeTanna
N paspyLueHue nnacTmacc.

13 NOATBEPXXAEHUE COOTBETCTBUA

Ceptudukatr cootsetctBus Ne EABC RU C-RU.HB93.B.01152/22 (cepus
RU Ne0367090) o cootBeTcTBUMN TpeboBaHuam TP TC 004/2011 «O 6e3onacHOCTN HU3KOBOSIb-
THoro obopygosaHus», n TP TC 020/2011 «3nekTpomMarHuTHass COBMECTMMOCTb TEXHUYECKMX
CpeacTBy.
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MpunoxeHue 1. FaGapuTHble U NpUcoeaNHUTENbHbIE pa3Mepbl U pas-
Mepbl OKHa U MOHTaXHbIX OTBepcTui noa yctaHoBky MIM3-01PRO

BHewwHnn Bug yctponcrea
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FabapuTHbIe 1 NPUCOEANHUTENbHbIE pa3Mepbl
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MpunoxeHune 2. TunoBasa cxema BHewWwHuUX npucoeanHeHnn MMN3-01PRO

MuraHue

Pene zawmtel MMN3-01pro

z
1
~230 B ] X1:2 -
(=2208) | ® =
3
: K15 |
Rrsﬁzf {: i jzfé 'a _ﬁ | X322
E X N= - g
— X8 X3
_l,_ ve ¥= [ A S '
_—r xi-: F= c = . —2‘ gt
- X1i-
{ i
K]-12
o
o -
. =
l_ e
" x1gs
PEKN s Pein
5
T
PoTrn { a7 PoTin
g BARE
{ X120 P1
i
PHencnp {_ xz PHeucnp

5B

IHe

Cxema noakrnoyeHus

123






MpunoxeHune 3 Kapta meHo 1 Tabnuubl MMN3-01PRO

V3MEPEHVE 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 ;{J
II A BPEMA XX.XX.XX A I>>> | A I>>>/../<OCH> |1\ A o A [ A [ A e A e A
XY PHAJI 1 XX : XX :XX0 1 COOBIEHME |7V 1 TI=  XXXX,XXA [V 1 Ta= XXXXX,XXA 7|1 Tb= XXXXX,XXA |71 Ic= XXXXX,XXA |7 1 To= XXXXX,xXA 7|1 Ir= XXXXX,XXA [V 1 I0= XXXXX,XXA (—
ABAPUN &17
A A TOK jL\|A 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
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 [EPBYUHH TOK ¢::>MAKCMMAHBHHﬁ 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 <
VIIPABI.OT KJIOYA |, YIIPABJI. BHEWHEE YIPABJI. OT CIHTY
K YIIPABJIEHVUE
KOHTPOJIb i KOHTPOJIb ¢L7 3AIPEIEHO
K BXOJHHE <
CUTHAJIH
K JIOTYYECKNE JIC1 <> @ JIc2 <> T JIC3 <un> 1T Jic4 <> 1T JIC5 <UIm> 1T JIC6 <UIm> i JIc7 <UIm> 1T Jic8 <MIm>
CUTHAJIH &17
KOHOUTY PAINS
CUCTEMH
K YCKOPEHVE YCK.:  CUTHAJN | VYCK.TO BKJI. BHKJ YCK. BPEMA
SAINT HET — 3ANPENEHO T=  XXXXXXMC
K BHENHVE KJI0Y4  OTKJIOYUTE KJIO4  BKJIOUATD | BHEN. OTKJIOYATD | BHEN. BKJIOUATH CBPOC MHIVKALW |\ TEPEKJ. YCTABOK
CUTHAJIH ¢£] HET HET | HET I HET = HET A HET
1§ i ¢/



< I>,I>>,I>>>,I>>>>,
Tos T0ss 1s 12>>ﬁ I> XAPAKT-KA || I>  KO30--T
' 4 4 3ABMCIMASL || K= XXXKX
K PABOUAA K TOKOBHE > PEXVM I> BIOK-KA I> VCTABKA |\ I>  YCTABKA 1T xj T B AIIB oy I> YPOB
TPYIIA YCTABOK 3 samuTH KOHTPOJIb V1O HET OIHA ©A3A y I= XXXX,XXIn BHBEIEHO BHBEJIEHO
L I> XAPAKT-KA | I>  BHIEPKKA
HE3ABUCMAS || T= XXXXKMC
B3—1,B3—2,BB—3,BS—4ﬁ <9 g I>YCK--HUE I>  YCTABKA
JL J B3-5,B3-6,B3-7,B3-8 BHBEJIEHO T=  XXXXXmc
K [APAMETPH
3AIUT K OCHOBHHE K BHEIHUE B3-1  PEXVUM || B3-1 BJIOK-KA B3-1 BXO[I B3-1 BHJEPKKA B3-1 AnB B3-1 YPOB
J 3 VCTABKU 3 SAWMTH & BHBEJEHO || HET HET = XXXXXXMC BHBEJIEHO BHBEJIEHO
~
AIB AIB BXOIl BJIOK. |u| AlIB BPEMS BJIOK [, AIIB T'OTOBHOCTb | AIB 1KPAT AlB 2KPAT I AIB CAMOOTKII.
4L HET HET Ml Te= xxxxxxmc || Tr= XXXXXXmc |7 Tl= XXXXXXMC T2= KXXXXKMC HET
V] iy ]
K PE3EPBHHE ii [
3 YCTABKK ~
K ABTOMATVKA < |aue BXOJ, AUP BXOJ BJIOK. [ AYP  YCTABKA YAIIB BXOJl | »|YAIIB BXOJ] BJIOK. YAIIB  YCTABKA
3 J HET HET ] T= xxXXXXmc HET HET = XXXXXXMC
1L i A
ABP CPABATHBAHVE | |ABP CPABATHBAHJE[ »ABP BJIOKMPOBKA| | ABP BO3BPAT ABP BO3BPAT ABP  OTKIJIOYEHNS
HET Tcp= XXXKKMC HET 1 HET Ta= XXXKKMC Tor=  XXXXXMC
~ & &)
BIC 1
KOHOUTY PALIVS
CHCTEME KBHX . JIOTYUECKUE
B CHUTHATH BHX JIC1...BHX JIC8
BIIC 8
K PEJIE
VIMIT. PEJIE HEVICIIP HEMCIIPABHOCTDL 1 HEJMCIIPABHOCTb 8
K BHXOJIHHE < BHEVICIIPABHOCTD = XXXXXXMC 3ATPEIEHO 3AMPEIEHO
CUTHAJIH ﬂ
Pl...P5
K BEXOJHHE PEJIE 5 TUI PEJIES ~ CUTHAJl o PEJIES MMIYJIBEC
B PEJIE IOBTOPYTEJND HET ] = XXXXXXMC
ul...n4
K VHIVKATOPH VIHIMKTOP4 TUI VHJMKATOP4 CUTH. | \MHIVKATOP4 CBPOC VHJIMKATOP4 CBPOC MHIMKATOP4 CBPOC
B AD [IOBTOPUTEITH HET \‘Vj—V CBPOC VHJ. HET XYPHAJI CUC.HET XYPHAJI AB.HET
IATA XX.XX.XX APOJIb IATA b BPEMS
P . BPEMS XX:XX:XX /XXXKX/ XX . XX . XX ) XX 1 XX : XX
K TAPAMETPH Cﬂ w
CHCTEMH icC
ﬁﬁa K TAPAMETPH AIIPEC CKOPOCTh 3AIEPKKA
CBS3M & XXX XXXXX T= XXXXKMC
A 4 &
K  CBPOC APOJIb CBPOC XYPHAJIA CBPOC XYPHAJIA
XYPHAJIOB & /XXXKX/ Cﬁ ABAPUI CHCTEMH
MP301 W34  |u COCT.BX 8-1 COCT.BHX 8-1 |u AHAJIOT.BX 4321 || CRC VYCTABOK |1 COCT. IIOPTA  |u CBA3b X% | TEMIEPATYPA
IMATHOCTVIKA il ) ) ) o) ) () o
BEPCUS 2.06H XXXKKXK XXXXXXK HOPMA HOPMA TX=1 Rx=1 HOPM. X Ol X xx,x°C

lMpumeyvaHue! Pene 3awyumsi MI13-01pro nocmpoeHo Ha 6a3e pesne 3auwjumsi MIN3-02pro u umerom obwyro npowusky, noamomy 0aHHoe ycmpolicmeo He 6ydem yyumbieamb
cocmosiHusi QUCKpemHbIX 8Xomose ¢ 5 no 8 u peneliHbix 8b1Xx0008 €O 2 N0 5, N0 Npu4YuHe ux omcymcmeusi 8 daHHol modudghukayuu.



TOKOBHE 3SAINTH

BHEIIHVE 3AMNMTH

Y

ABTOMATVIKA

J

KAPTA MEHIO OCHOBHbIX (PESEPBHbIX) YCTABOK

1>, 1>>, 1>>>, 1>>>>, ﬁ I> XAPAKT-KA > KO3®
I0>,1I0>>,1I2>,1I2>> =\ .
SABUCUMAS |7 K= KXKKX
I> PEXVM J ) I> AIIB I> YPOB
N _
“BHBEIEHO IHETEHOK Ka I>  YCTABKA I>  YCTABKA <:>< iE ><i> -BHBEJIEHO -BHBEJEHO
—KOHTPOJIb 1O oM. TAET. T3 Ins I: 1= XXXX, XXIn ~BBEIEHO ~BBEIEHO
— CPAEATHBAHVE : : OIHA ®A3A, I> XAPAKT-KA @ I>  BHIEPXKA /
—CUTHANIM3ALNA BCE ®A3H; HE3ABUCUMAA T= XXXXXMmC
—ABAPUA Ans I10: & 1>YCKOP-HIIE I>  YCTABKA
W3MEPEHIE, TBHBEIEHO N g cpmxxxxx
—<‘r' ] PACUET, “BBEIEHO ] YCK= MC
TAPMOHMKA ; <vj
Ins I2:
PACYET &
B3—1,B3—2,B3—3,B3—4,ﬁ
B3-5,B3-6,B3-7,B3-8
B3-1 PEXVM B3-1 BJIOK-KA B3-1 BXOJI B3-1 ATIB B3-1 YPOB
B3-1 BHIEPXKA
~BHBEIEHO —N _HET —HET () A ~BHBEJIEHO (—\ -BHBEIEHO
_ v VT KXKKXXKMC \—
KOHTPOJIb MO CM.TABJI. N3 CM.TABJI. N3 -BBEJEHO -BBEJEHO
-~CPABATHBAHNE / \j Q \j
—CUTHAJIMBALNS
-ABAPKA
~
ATIB BIJIOK-KA
ATIB HET )| ATB BPEMS BJIOK AIIB BPEMA TOTOB | ANB BPEMSA 1KPAT AlIB BPEMS 2KPAT
—HET - Il Te= XXXXXXMC Tr= XXXXXXmc [NV Tl= XXXXXXmC T2= XXXXXXMC
1 KPAT -CM.TABJ. W3 & ) %
-2 KPATA J o
AYP BXOL AYP BJIOK-KA YAIB BXO YAIB BJIOK-KA
)| AYP  YCTABKA A -y ) UAMB  YCTABKA
-HET -HET e/ -HET —-HET
> T XXKXXKMC \—/ | T KXKKXKMC
—-CM.TABJI. N3 -CM.TABJI. N3 J —CM.TABJI. N3 J —CM.TABJI. N3 J
iE y A A
ABP CPAB. ABP BJIOK-KA ABP BO3BP.
_ ABP CPAB. — ) ABP BO3BP. | | ABP OTKJIOUEHVSA
—HET Tcpab= XXXXXMC “HET \— “HET V| Teosm= XXXXXMc V| Torkm= XXXXXMC
—CM.TABJI. N3 & p —CM.TABJ. N3 CJ —CM.TABJ. W3

&/

&/



K BX.JIOTUUECKUE JIC 1 <>
B CUTHAJIH
JC 1 <>
BXOO Il: HET
CM. TAB.
)

SNy

BxoaHble nornvyeckne curHarbl.

JIC 4 <> <> JIC 5 <>
J J
JIC 4 <> JIC 5 <>
BXOI Il: HET BXOI II1: HET
CM. TAB. CM. TAB.

JIC 8 <VUIV>
p))
JIC 8 <VUIV>
BXOI Il: HET
CM. TAB.
)

Cnncok curHanoB MUCMonb3yeMblX Npy hopMMpoBaHNN BXOAHOIO NIOrMYECKOro curHana.

lMpumeyaHue! Pene 3awjumsi MIN3-01pro mocmpoeHo Ha 6a3e pene 3awjumsi MIN13-02pro u umerom obwyro Npowueky, No3amomMy 0aHHoe ycmpolicmeo He 6ydem y4umbieamb
cocmosiHuUsi ucKpemHbIx 8xomoe ¢ 5 no 8 u peneliHbix 8b1X0008 €O 2 110 5, M0 NPUYUHE UX omcymcmeusi 8 0aHHOU Modugukayuu.

Twn cur-

Ne Hana

1 a1 HET OA NHB
2 i) HET DA MHB
3 a3 HET OA NHB
4 [J4 HET OA NHB
5 a5 HET OA NHB
6 J16 HET OA NHB
7 a7 HET OA NHB
8 a8 HET OA NHB




BbiXOaHbIE NOrnyeckmne curHarnbol.

K BHX.JIOTMUECKUE BJIC1 BJIC8
B CUTHAJIH @ @
) <)
BJIC1 BJICS8
Il HET Il HET
< <

CnMCoK CUrHanoB Ucnomnb3yemblx Npu dopMUPOBaHUM BbIXOAHOIO No-
rMYeckoro curHana.

Ne Twn curHana 41 AYP HET OA
1 a1 HET OA 42 YAIB HET OA
2 a2 HET OA 43 ABP BKIl HET OA
3 a3 HET OA 44 ABP OTK HET OA
4 04 HET OA 45 ABP BJ1 HET OA
5 a5 HET OA 46 HE VNCIMONbL3YETCA HET OA
6 6 HET OA 47 YCKOP. HET OA
7 a7 HET OA 48 AlNB HET OA
8 08 HET OA 49 OTKIJ1. BbIKI1. HET OA
9 J11 HET OA 50 BKJ1. BbIKJI. HET OA
10 N2 HET OA 51 HEWCIMPABHOCTb HET OA
11 J13 HET OA 52 PE3EPB YCTABKU HET OA
12 T4 HET OA 53 CUTHATTN3ALNA HET OA
13 J15 HET OA 54 ABAPUA HET OA
14 J16 HET OA 55 3EMNA HET OA
15 n7 HET OA 56 PABOTA YPOB HET OA
16 J18 HET OA
17 Mo 1> HET OA
18 I> HET OA
19 Mo 1>> HET OA
20 I>> HET OA
21 MO I>>> HET OA
22 I>>> HET OA
23 MO I1>>>> 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 no 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

lMpumeyaHue! Pene 3awjumsi MIN3-01pro mocmpoeHo Ha 6a3e pene 3awjumsi MIN3-02pro u umerom ob6wyro NPOWUEBKY,
noamomy daHHoe ycmpolicmeo He 6ydem y4umbieamb COCMOSIHUSI QUCKPemMHbIX 8xomoe ¢ 5 no 8 u peneliHbIX 8bIXO0-
doe co 2 no 5, no npu4uHe ux omcymcmeusi 8 0aHHOU ModughuKkayuu.



BbiXxoaHble curHassl.

K PEJIE UMIIYJILC HEUCIPABHOCTL 1 HEWCIIPABHOCTL 2 HEMCIIPABHOCTL 3 HEUCIPABHOCTL 4 HEUCIPABHOCTL 5 HEMCIIPABHOCTL 6 HEUCIPABHOCTL 7 HEJMCIIPABHOCTL 8
B HEUNCIIPABHOCTbBb T= KXXXXOme RATTPEINIFEHO RATTPREIIEHO RATTPEINFEHO RATTPRINEHO RATIPEINFEHO RATIPRITEHO SRATIPEINIFHO RATTPRITEHO
4 Y 14 Y 14 Y 14 4
b2) <M paspEmEHRO PARPEINEHO PA3PEIEHO PASPENEHO PA3PEIEHO PASPEINEHO PARPEINIEHO PA3PEINEHO
HeMCHpaBHOCTb 1- HeMCHpaBHOCTb yCTpOIZCTBa arriapaTHaA
HeucnpaBHOCTb 2- Ommbka KOHTPOJIBHOM CYMMEL
HemcnpaBHOCTbL 3- HebajlaHC (Qa3HEIX TOKOB
HemcnpaBHOCTL 4—- OTCYTCTBYET OIMH M3 (GasHEIX TOKOB
HeMCHpaBHOCTb 5- BHEWHMMN CUITHAaJ <<HeMCHpaBHOCTb BEIKJIOUATEJIA»
HeMCHpaBHOCTb 6— IIPOTMBOPEUMBOE COCTOAHME OJIOK—-KOHTAKTOB BHIKJIOUATEJIS
HeMCHpaBHOCTb 77— HENCIIPaBHOCTDb LLel'IeIZ YIIPpapBJIEHMA BHIKJIIOUATEJIEM
HeVICHpaBHOCTb 8- oTKas BHKJIOUATEJId — HaJIMuMe TOKOB B JIMHUM IIOCJIe KOMaHIEl OTKJIIOUEHMSA BHBIKJIIOUATEJIA
4 PEJIE 1 PEJIE 1 I 0\ PEJIE 1 CUTHAJ n PEJIE 1  VMIYJILC
[IOBTOPUTEJIb W HET L= XXKXKKOMC
<> BIIMHKEP cM. Tab6. N4
K  BHXOJHHE < J J
B PEJIE
PEJIE 5 PEJIE 5 I 0\ PEJIE 5 CUTHAJ n PEJIE 5 WMIIYJILC
\_ [IOBTOPUTEJIb W HET L= XXXXXOMC
BJIMHKEP cM. Tab6. N4
4 VHIVNKATOP 1 VHI-P 1 o YN MHI-P1 CUTHAT AN uHI-P 1 cEPOC MHI-P 1 CBPOC VHI-P 1 CBPOC
TORTOPUTEIH \ﬂ/ HET W CBPOC MH]I. oA © KYPHAJI CHUC. JA © KYPHAJI AB. A
@ <J BJIMHKEP cMm. Tab. N4 CBPOC MHII. HET XYPHAJI CMC. HET XYPHAJ AB. HET
K VHIUKATOPH < <;ﬂ <:9 <ﬂ <ﬂ <ﬂ
VHIVKATOP 4 VHI-P 4 T VHI-P4 CUTHAI VHI-P 4 CEPOC MHI-P 4 CBPOC VHI-P 4 CBPOC
\_ MORTOPUTEITH © HET © CBPOC JHII. IA © XYPHAJI CUC. IIA © XYPHAJ AB. IA
<J BJIMHKEP cMm. Tab. N4 CBPOC MHII. HET XYPHAJI CMC. HET XYPHAJ AB. HET

J

J

J

J

lMpumeyaHue! Pene 3awjumsi MIN3-01pro mocmpoeHo Ha 6a3e pene 3awumsi MIN13-02pro u umerom obwyro NpowueKy, No3mMomMy 0aHHoe ycmpolicmeo He 6ydem y4umbieamb cOCMOsIHUS QUCKpemHbIx exomoe ¢ 5 no 8 u peneliHbix ebixodoe co 2 no 5, no
npu4uHe ux omcymcmeusi 8 0aHHOU modughukayuu.




TabnuuaNe1
ﬂOﬂOHHMTeﬂbeIe BXOAHblIe CUrHanbl

Ne Twvn curHana
0 |HET

1 |41 WHB
2 |01

3 | A2 NHB
4 |02

5 |03 WVHB
6 |03

7 |04 NHB
8 |4

9 |O5WVHB
10 | 05

11 | A6 NHB
12 | 6

13 | 47 NHB
14 |07

15 | A8 NHB
16 |08

lNpumeyaHue! Pene 3awumsi MIN3-01pro nocmpoeHo Ha 6a3e pene 3awumsi MIN13-02pro u umerom ob6wyr0 NPOWUESKY,
noamomy daHHoe ycmpolicmeo He 6ydem y4umbieamb COCMOSIHUSI OUCKPemHbIx exomoe ¢ 5 o 8 u peneliHbix 8bI1X0008 CO
2 no 5, no npuyuHe ux omcymcmeusi 8 0aHHol Modugukayuu.



Tabnuua Ne2
CurHanbl BHELWHUX 3aLluT

Kop HasBaHue Kop, HasBaHue
0 HET 33 I> WO <UMHB>
1 a1 <HB> 34 1> WO
2 a1 35 | > <MHB>
3 02 <MHB> 36 | >
4 02 37 I >> NO <MHB>
5 03 </HB> 38 I >> NO
6 a3 39 | >> <NHB>
7 04 <HB> 40 | >>
8 04 41 | >>> O <UNHB>
9 5 <HB> 42 | >>> MO
10 a5 43 | >>> <UHB>
11 16 <MHB> 44 | >>>
12 16 45 | >>>> N0 <UNHB>
13 a7 <HB> 46 | >>>> N0
14 07 47 | >>>> </HB>
15 8 <HB> 48 | >>>>
16 8 49 10> WO <UMHB>
17 1K <HB> 50 10> WO
18 J1 51 10> <MHB>
19 N2 </HB> 52 10>
20 J12 53 10>> NO <NHB>
21 J13 <HB> 54 10>> NO
22 J13 55 10>> <MHB>
23 N4 <HB> 56 10>>
24 N4 57 2> WO <UMHB>
25 J15 <HB> 58 2> WO
26 J15 59 12> <MHB>
27 J16 </HB> 60 12>
28 J16 61 12>> WO <NHB>
29 n7 <HB> 62 2>> WO
30 J7 63 12>> <MHB>
31 J18 </HB> 64 [2>>
32 18

lpumeyaHue! Pene 3awjumsi MIN3-01pro nocmpoeHo Ha 6a3e pene 3awumsi MIN13-02pro u umerom o6wyr0 NPOWUEBKY,
noamomy daHHoe ycmpolicmeo He 6ydem y4umbieamb COCMOSHUSA OUCKPemMHbIX 8xomoe ¢ 5 1o 8 u pesneliHbIX 8bIXO-
doe co 2 1o 5, no npu4uHe ux omcymcmeusi 8 daHHoU Modugukayuu.



Tabnuua Ne3
CurHanbl 61TOKMPOBOK 3aWUT U aBTOMATUKH

Koa HassaHune
0 HET
1 1 <MHB>
2 a1
3 02 <MHB>
4 2
5 03 <MHB>
6 03
7 04 <MHB>
8 04
9 05 <MHB>
10 05
11 [6 <MHB>
12 [6
13 a7z <MHB>
14 a7
15 08 <MHB>
16 8
17 m <HB>
18 m
19 J12 <MHB>
20 J12
21 J13 <MHB>
22 J13
23 4 <MHB>
24 4
25 J15 <MHB>
26 J15
27 J16 <MHB>
28 J16
29 n7 <MHB>
30 n7
31 N8 <HB>
32 J18

lMpumeydaHue! Pene 3auyumsi MI13-01pro mocmpoeHo Ha 6a3e pese 3aujumsi MIN3-02pro u umerom obuyyro NPOWUBKY,
noamomy daHHoe ycmpolicmeo He 6ydem y4umbieamb COCMOSIHUSI QUCKpPemHbIX 8xomoe ¢ 5 o 8 u penelHbIX 8bIXO0-
doe co 2 1o 5, o npuyuHe ux omcymcmeusi 8 daHHOU ModuguKkayuu.



Tabnuua Ne4

BbixoagHble curHanbl pene n U HANKaTopoB

Kog HasBaHwne Kog HasBaHue Kog HasBaHue
0 | HET 49 (1> WO <NHB> 98 | AYP ™
1 | OTKIJI. BbIKN.<NHB> 50 | 1> WHO 99 | YAIB <MHB>
2 | OTKIl. BbIKIJI. 51 | I> <NHB> 100 | YAMNB ™
3 | BKI. BbIKN.<MHB> 52 | 1> 101 | ABP BKJl. <MHB>
4 | BKJ1. BbIKIJI. 53 | 1> MO <NHB> | 102 | ABP BKJl. ®
5 | HEUCIMP. <WHB> 54 | 1>> WO 103 | ABP OTKI. <MHB>
6 | HEMCIMPABHOCTb 55 | | >> <NHB> 104 | ABP OTKIJ1. ¥
7 | OCHOB. YCTABKA 56 | I>> 105 | ABP BNOK. <MHB>
8 | PESEPB. YCTABKA 57 | 1>>> MO <MHB> | 106 | ABP BNIOK. ®
9 | CUIHAN. <WHB> 58 | I>>> NO 107 | PESEPB <WHB>
10 | CUTHAITIN3ALMA ™) 59 | I>>> <WHB> 108 | PESEPB
11 | ABAPUA <NHB> 60 | I>>> 109 | YCKOPEHNE <WHB>
12 | ABAPUA ™) 61 | 1>>>> 10 <MHB> | 110 | YCKOPEHUE
13 | BEMNA  <MHB> 62 | | >>>>10 111 | AMNB <MHB>
14 | BEMNA ® 63 | I>>>> <WHB> 112 | AlIB®
15 | PABOTA YPOB<UHB> | 64 | | >>>> 113 | BJIC1 <VHB>
16 | PABOTA YPOB *) 65 | 10> WO <WMHB> | 114 | BJIC1
17 | A1 <NHB> 66 | 10> WO 115 | BJIC2 <NHB>
18 | A1 67 | 10> <MHB> 116 | BJIC2
19 | 02 <VHB> 68 | 10> 117 | BJIC3 <MHB>
20 | A2 69 | 10>> MO <MHB> | 118 | BJIC3
21 | O3 <MHB> 70 | 10>> MO 119 | BJIC4 <HB>
22 | O3 71 | 10>> <MHB> 120 | BJIC4
23 | 04 <NHB> 72 | 10>> 121 | BJIC5 <MHB>
24 | 04 73 | 12> WNO <UNHB> 122 | BJIC5
25 | 05 <MHB> 74 | 12> WO 123 | BJIC6 <MHB>
26 | O5 75 | 12> <MHB> 124 | BJIC6
27 | 06 </HB> 76 | 12> 125 | BJIC7 <NHB>
28 | 06 77 | 12>> WO <WHB> | 126 | BJIC7
29 | O7 <MHB> 78 | 12>> WNO 127 | BJIC8 <MHB>
30 | A7 79 | 12>> <HB> 128 | BJIC8
31 | 08 <MHB> 80 | 12>>
32 | A8 81 | B31 <NHB>
33 |11 <MHB> 82 | B31
34 | J11 83 | B32 <HB>
35 | N2 <NHB> 84 | B32
36 | N2 85 | B33 <NHB>
37 | N3 <NHB> 86 | B33
38 | JI3 87 | B34 <NHB>
39 | N4 <NHB> 88 | B34
40 | N4 89 | B35 </HB>
41 | N5 <NHB> 90 | B35
42 | N5 91 | B36 <NHB>
43 | J16 <MHB> 92 | B36
44 | N6 93 | B37 <NHB>
45 | N7 <NHB> 94 | B37
46 | N7 95 | B38 </HB>
47 | N8 <NHB> 96 | B38
48 | N8 97 | AYP <NHB>
*) — UMNYNbCHbIE CUrHanbI

Mpumeyvarue! Pene 3awyumsi MI3-01pro nocmpoeHo Ha 6a3e pese 3awjumsi MIN3-02pro u umerom obwyro NPOWUESKy,
noamomy daHHoe ycmpolicmeo He 6ydem yyumbigeamb cOCMOSIHUSI QUCKPEMHbIX 8xomoe ¢ 5 1o 8 u pesneliHbiX 8bIXO-
doe co 2 1o 5, no npuyuHe ux omcymcmeausi 8 0aHHOU Modughukayuu.



Tao6nuua curHanos MIM3-02PRO

Ne | Tun curHana HasHa4yeHue

0 HET Pene He ncnonbayetcs

1 OTKI1. BbIKJT.<MHB> OTKNHOYNTL UHBEPCHbLIN

2 OTKIJ1. BbIKIJ1. OTKNYNTb

3 BKJ1. BbIKJ1.<NHB> BKNOYNTb MHBEPCHBIN

4 BKJ1. BbIKIJ1. Bknountb

5 HE UCIOJIb3YETCHA

6 HE UCIOJIb3YETCHA

7 HEWCIP. <WHB> HencnpaBHOCTb MHBEPCHbIN

8 HEWCIPABHOCTb HevncnpaBHOCTb

9 CUIrHAI. <WHB> CurHanmsaums (3anucb B XXypHane aBapuii) MHBEPCHbI

10 | CUTHAIIM3ALINA CwurHanmsaums (3anucb B XXypHane aBapun)

11 | ABAPUA <NHB> ABapus (3anuncb B XXypHarne aBapuin) UHBEPCHbIN

12 | ABAPUA ABapus (3anuncb B XXypHarne aBapui)

13 | BEMJIA  <VMHB> 3emns (3anucb B XXypHarne aBapuil) MHBEPCHbI

14 | 3EMNA 3emns (3anucb B XXypHare aBapumn)

15 | PABOTA YPOB<MHB> MHBepcHbI curHan pabotsl YPOB

16 | PABOTA YPOB CwurHan pabotsl YPOB

17 | 1 <NHB> BxogHon guckpeTHbI curHan 1 MHBEpPCHbIN

18 | 1 BxogHon gucKpeTHbI curHan a1

19 | A2 <NHB> BxogHon guCKpeTHbI curHan 12 NHBEPCHbLIN

20 | 02 BxogHon gucKpeTHbI curHan a2

21 | O3 <NHB> BxogHon gucKpeTHbI curHan 3 NHBEPCHbIN

22 | O3 BxogHon guckpeTHbI curHan O3

23 | 04 <NHB> BxogHon gucKpeTHbI curHan 14 nHBEPCHbLIN

24 | 04 BxogHon guckpeTHbI curHan 14

25 | 05 <NHB> BxogHon OUCKPeTHbIM curHan 5 NHBEPCHbLIN

26 | 05 BxogHon guckpeTHbli curHan 5

27 | 06 <NHB> BxogHon guUCKpeTHbI curHan [6 MHBEPCHbIN

28 | 06 BxogHon gucKpeTHbI curHan 16

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

30 |07 BxogHon gucKpeTHbI curHan A7

31 |08 <NHB> BxogHon gucKpeTHbI curHan 8 nHBepCHbIN

32 |08 BxogHon gucKpeTHbI curHan 8

33 |1 <NHB> BxogHon normnyeckuii curHan J11 MHBEpPCHbIN

34 |1 BxogHown normnyeckun curHan J11

35 | 12 <NHB> BxogHon normnyeckunii curHan J12 nHBepCHbIN

36 | 12 BxogHown normnyeckun curHan J12

37 | N3 <NHB> BxogHon normnyeckuii curHan J13 MHBEPCHbIN

38 | 13 BxogHown nornyeckun curHan J13

39 | 14 <NHB> BxogHon normnyeckunit curHan J14 nHBepcHbIn

40 | N4 BxogHown normnyeckun curHan J14

41 | 15 <NHB> BxogHon normnyeckunin curHan J15 nHBepcHbin

42 | 15 BxogHown normnyeckun curHan J15

43 | 16 <NHB> BxogHon normnyeckuii curHan J16 MHBEPCHbIN

44 | 16 BxogHow normnyeckun curHan J16

45 | N7 <NHB> BxogHon nornyeckuii curHan J17 nHBepCHbIn

46 | N7 BxogHown normn4veckun curHan J17

47 | N8 <NHB> BxogHon normnyeckunin curHan J18 nHBepcHbIi

48 | 18 BxogHown normnyeckun curHan J18
WHBEPCHbIA JTOTMYECKUIA CUrHar, ABNSAOLWMIACS NOBTOpUTENEM

49 | 1> WO <NHB> cpabaTbiBaHMS UI3MEPUTENBLHOIO OpraHa NepBoR CTYNEHN 3aLLUUTbI
OT NPEBbILLIEHUS MO TOKY
NOrMYECKUI CUrHan, SABMAIOLLNIACA NOBTOopUTENem cpabaTbiBaHUs

50 (I> WO M3MEepPUTENBHOMO opraHa NepBoOM CTYMNeHW 3aLlUMThl OT NpeBbILLe-
HUS MO TOKY

51 |1> <VHB> WMHBEPCHbIN NOrMYeCcKNin curHan, aBngatoLmnncs nosToputenem

cpabaTbiBaHNA NEPBON CTyMeHW 3aLMTbl OT NPEBbILIEHMS MO TOKY




52

NOTMYECKUNiA CUrHar, SBNAIOLLMIACS NOBTOpUTENeM cpabaTbiBaHWs
NnepBoy CTYNeHN 3aLiMTbl OT NPeBbILEeHNs NO TOKY

53

| >> HNO <UHB>

WHBEPCHbIN NTOrMYECKUIA CUrHanm, SBNAOLLMIACS NOBTOPUTENEM
cpabatbiBaHWs M3MEPUTENBHOrO opraHa BTOPOW CTyNeHN 3aLLmThbl
OT NPEBbILLIEHUS N0 TOKY

54

|1 >> HO

NOrNYeCcKnin curHan, ABnaLLNNCa NoBTopUTENEM cpabaTbiBaHUA
N3MEepUTENBLHOIO opraHa BTOPOW CTyNeHW 3aLuTbl OT NPEBbILLE-
HUSA MO TOKY

55

| >> <HUHB>

VMHBEPCHbINA NOMMYECKNn CUrHan, ABnsALWNNCs NOBTOPUTENEM
cpabatbiBaHMsa BTOPOW CTYMNEHMW 3aLNTbl OT NPEBbILLIEHUS N0 TOKY

56

| >>

NOrNYECKNI cuUrHan, ABnatoLLnncs noBToputenem cpa6aTb|Bava
BTOpOVI CTyneHwn 3alnTbl OT NpeEBbILLUEHNA MO TOKY

57

| >>> 1O <UHB>

MHBepCHbIVI NOrNYECKUI CUrHan, ABNAKLWNNCS NnoBTOPUTENIEM
Cpa6aTbIBaHVIFI N3MEPUTESTIbHOIo opraHa TpeTbeVI CTyneHu 3alnTbl
OT MNMpeBbIlLeHNA No TOKY

58

1 >>> 1O

NOrNYECKNIN CUrHan, ABNALNNCS noBToputenem Cpa6aTbIBaHMﬂ
N3MEPUTESTbHOIo opraHa TpeTbeVI CTyneHu 3alunTbl OT NpeBblLLe-
HWA MO TOKY

59

| >>> <NUHB>

VIHBepCHbIVI NOrn4ecknin curHan, ABNALWNNnCs noBTOpuUTENEM
Cpa6aTbIBaHVIF| TpeTbeI7I CTyNneHu 3aunTbl OT NpeBbILWEeHUA No TOKY

60

| >>>

NOrMYecKnin curHan, SBNALWNNCS nosToputenem cpabartbiBaHns
TpeTben CTyNEeHN 3aLmThbl OT NPEBbLILLEHMS MO TOKY

61

| >>>> 10O <UHB>

WHBEPCHbIN NTOTMYECKUIA CUrHan, ABNSAIOLLMIACS NOBTOPUTENEM
cpabaTbiBaHMA M3MEPUTENBHOIO opraHa YeTBEPTON CTYMEHU 3a-
LUMTbI OT NPEBbLILLIEHNSA MO TOKY

62

| >>>> 1O

NOrM4ecKknin curHan, SBNALWNNCS nosToputenem cpabartbiBaHns
N3MepUTENbHOrO OpraHa YeTBepTOW CTYNEeHW 3allmTbl OT NpeBbl-
LLUEHNS MO TOKY

63

| >>>> <HHB>

WHBEPCHbI JTOTMYECKUIA CUrHanM, SBNSAIOLWMIACA NOBTOPUTENEM
cpabaTbiBaHMS YETBEPTOMN CTYNEHMW 3aLLUThI OT MPEBLILLIEHUS NO
TOKY

64

| >>>>

NOrNYEeCKUn curHan, ABNALWNNCS noBToOpuUTEIIEM Cpa6aTbIBaHMﬂ
‘-IeTBepTOVI CTyneHu 3anTbl OT NpeBbllWEeHNA Mo TOKY

65

10> HO <MHB>

MHBepCHbIVI NOrNYEeCKUn curHan, ABnsALWmMInca nosToputenem
Cpa6aTbIBaHVIFI N3MEPUTENTbHOIo opraHa nepBon CTyneHun 3alunThbl
OT npeBblWeHnA No TOKY HyJ'IeBOIZ nocneagoBaTesIbHOCTHU

66

10> HO

NOrMYEeCcKUiA cUrHan, SIBNsALLMINCS NoBTopUTEnem cpabaTbiBaHUS
M3MepUTENbHOro opraHa NepBoy CTyNeHu 3alnTbl OT NpeBbILLe-
HMS MO TOKY HYNEeBOW NOCnefoBaTENbHOCTH

67

10> <MHB>

WMHBEPCHbINA NOMMYEeCKNin curHan, aBnsLWnncs noBTopuTenem
cpabaTbiBaHMA NEPBOM CTYNEHU 3aLUNThLI OT NPEBbLILLEHUS MO TOKY
HyneBow NocrneaoBaTensHOCTU

68

10>

NOTrNYECKUIA CUTHar, SBNSIIOLMIACSA NoBTOpUTENEM cpabaTbiBaHUs
NepBOW CTYNEHMN 3aLUMTbl OT NPEBbILLEHMS MO TOKY HYNEeBOW MNo-
crnegoBaTenbHOCTH

69

10>> MO <UHB>

MHBEPCHbINA NOMMYEeCKNn cUrHan, SBnsoLWnincs noBTopuTtenem
cpabaTbiBaHUSA N3MEPUTENBHOIO OpraHa BTOPOW CTYMEHU 3aluThl
OT NPEBbILLIEHUS N0 TOKY HYNEeBOW NocrnefoBaTensHOCTU

70

10>> MO

NOrNYECKNIN curHan, ABnsALNnCs noBToputenem cpa6aTb|Bava
N3MEPUTENTbHOIo opraHa BTOpOIZ CTyneHu 3alWunTbl OT NpeBblLlle-
HUA MO TOKY HyﬂeBOI7I nocnegoBaTesibHOCTU

71

10>>  <UHB>

WHBEPCHbIA NTOTMYECKUIA CUrHaM, SBNSOLLIMIACSA NOBTOPUTENEM
cpabaTbiBaHMS BTOPOW CTyMNeHM 3aluTbl OT NPEBbILLEHNS MO TOKY
HyNneBoOW NocrneaoBaTenbHOCTU

72

10>>

NOTNYECKUIA CUTHar, SBNSIIOLLMICS NoBTOpUTENEM cpabaTbiBaHNs
BTOPOW CTYNEHMW 3alUWThl OT NPEBbILLEHMS MO TOKY HYyNEBOW MNo-
crnegoBaTenbHOCTH

73

12> HNO <MHB>

WMHBEPCHbIN NOMMYEeCKNin CurHan, SBnsoLWnincs noBTopuTenem
cpabaTbiBaHUSA N3MEPUTENBHOIO OpraHa NepBon CTYNEeHN 3aLUnThbI
OT MOBbILLIEHUSA ToKa 06paTHON NOCnefoBaTeNbHOCTH

74

12> HO

NOrNYecKUin curHan, SsBNsLNNCsa NnoBTopuTenem cpabaTtbiBaHUs
N3MepPUTENBHOTO OpraHa NepBoW CTYNEeHN 3aLUmTbl OT NOBbILIEHUS
TOKa obpaTHOM nocnegoBaTeNbHOCTY




WMHBEPCHbIN NOrMYeCKNin curHan, SBngaoLWnncs noBTopuTenem

75 12> <MHB> cpabaTbiBaHMSA NepBOMN CTYNEHU 3alUNTbl OT NOBbLILLIEHUS TOKa 06-
paTHOM nocnegoBaTenbHOCTH
NOrNYeCcKnin curHan, ABnaLnnCa NnosToputenem cpabaTtbiBaHUA

76 | 12> nepBoK CTYMEHMN 3alnThbl OT NOBbLILLEHUSA TOKa obpaTHOWM nocneno-
BaTEMNbHOCTU
WHBEPCHbBIN NTOTMYECKWUIA CUrHar, SBNSAIOLLMIACS NOBTOpUTENEM

77 12>> KO <HUHB> cpabaTtbiBaHMA U3MEPUTENBHOIO opraHa BTOPOW CTyMNeHU 3aLuTbl
OT NOBbILLIEHMS TOKa 06paTHOWM NOcNeaoBaTenbHOCTH
NOrNYecKnin curHan, ABnaoLnnca nosToputenem cpabaTtbiBaHUA

78 | 12>> MO N3MepUTENBLHOIo opraHa BTOPOW CTyNeHW 3aluTbl OT NOBbILIEHUS
TOKa o6paTHOWM NocnegoBaTeNbHOCTH
WHBEPCHbIN NTOrMYECKUIA CUrHar, ABNALWMIACA NOBTOPUTENEM

79 12>> <1UHB> cpabaTtbiBaHMs BTOPOW CTYMNEHM 3aLnThbl OT MOBLILLIEHMS TOKa 00-
paTHoOM nocnegoBaTeNibHOCTU
NIOrMYECKU cUrHan, SIBNALWNNCS noBToputenemM cpabartbiBaHuUst

80 | I12>> BTOPOW CTYMNEHM 3alLNThbl OT NOBbLILLIEHUS TOKA 0bpaTHOW nocrneno-
BaTEMNbHOCTU

81 B3 1 <VHB> WHBEPCHbIN normquKvacmrHan, SABNAIOLLNIACA NOBTOPUTENEM
cpabatbiBaHusa BHeLWHeW 3awmnTbl Ne1

82 | B31 normqecgmﬁ cvrHan, aBnsAwLLMIACS noBTopuTenemM cpabaTbiBaHUs
BHeLHen 3awmnTbl No1

83 B3 2 <VHB> WHBEPCHbIN normqecmﬁvcmrHan, SBMAIOLLNACA MOBTOPUTENEM
cpabatbiBaHMs BHELIHEN 3almTbl Ne2

84 |B32 norwqecgmﬁ curHan, aBnAwLLMIACS NoBTOpUTENEM cpabaTbiBaHWs
BHeLWHen 3awmnTbl Ne2

85 B33 <VHB> WHBEPCHbIN normqecmﬁvcmrHan, ABNSAOLLMIACSA NOBTOPUTENEM
cpabatbiBaHMsa BHeELWHeW 3awmnTbl Ne3

86 | B33 norwqecgmﬁ curHan, aBnAwLLMIACS noBTopuTenemM cpabaTbiBaHUs
BHeLlHewn 3awmnTbl Ne3

87 | B34 <VHB> WHBEPCHbIN J'IOI'VI‘-IeCKI/IVIuCVII'HaJ'I, ABNAOLLMIACA NOBTOPUTENEM
cpabaTtbiBaHMs BHELWWHeN 3awwmTbl Ne4

88 | B34 norm%cgvm CvrHan, aBnswLnincs noBTopuTenem cpabartbiBaHus
BHeLlHewn 3awmnTbl No4

89 | B35 <VHB> WHBEPCHbIN J'IOI'VI‘-IeCKVII7|uCI/II'HaJ'I, ABNSAOLLMIACA NOBTOPUTENEM
cpabaTtbiBaHMs BHELWHeN 3awmTbl Ne5

90 |B35 norm%cgvm cvrHan, siBNSLWnincs nostoputenem cpabartbiBaHNs
BHeLlHen 3awmTbl Ne5

91 B3 6 <VHB> WHBEPCHbIN normquKMﬁvceran, ABMAIOLWNACA NOBTOPUTENEM
cpabatbiBaHMsa BHELWHeW 3awmnTbl Ne6

2 | B36 normqecgmﬂ curHan, aBnsAwLWLMIACAa noBTopuTenemM cpabartbiBaHus
BHeLIHewn 3awmnTbl Ne6

93 B3 7 </HB> WHBEPCHbIN normqecmﬂvcmrHan, ABMAOLWNACA NOBTOpPUTENEM
cpabatbiBaHMs BHELWHeW 3awmnTbl Ne7

9 |B37 normqecgmﬁ curHan, SaBnsAwLMIACS NoBTopuTeneM cpabaTtbiBaHUS
BHeLWHen 3awmntbl Ne7
WHBEPCHbIN NOMMYEeCKNin curHan, SBngaoLWnncs noBToputenem

95 | B38 <NHB> cpabaTtbiBaHMSA BHeELWHeN 3awwmTbl Ne8

9% | B38 normqecgmﬁ curHan, SBnswLWMIACS NoBTopuTenemM cpabartbiBaHWs
BHeLlHewn 3amTbl No8

97 | AYP <NHB> MHBepCHbIN curHan AYP

98 | AYP curHan AYP

99 | YAIB <HB> MHBepcHbIN curHan YAIB

100 | YAIB curHan YAIB

101 | ABP BKJ1. <MHB> MHBEPCHbIN curHan BknoyeHns ABP

102 | ABP BKIl. curHan BknoveHms ABP

103 | ABP OTKJ1. <MHB> WHBEPCHbIN curHan oTknoveHus ABP

104 | ABP OTKIJ1. curHan otknioveHms ABP

105 | ABP BJ1IOK. <NHB> WHBEPCHbIN curHan 6rnokuposku ABP

106 | ABP BJ1OK. curHan énokmposku ABP

107

HE NUCIMOJIb3YETCA




108 | HE UCIMNOJIb3YETCA

109 | YCKOPEHVE <WNHB> WHBEPCHbIN CUrHAN BKNKOYEHNSA YCKOPEHUS BbIKITHOYEHUS
110 | YCKOPEHUME CUrHan BKNKOYEHNSA YCKOPEHWS BbIKNHOYEHUS
111 | AlB <NHB> MHBepCHbIN curHan AlB

112 | AlNB curHan AlNB

113 | BJ1C1 <NHB> WHBEPCHbLIN BbIXOAHOW nornyecknin curHan Ne1i
114 | BJ1C1 BbIXOOHOW nornyeckui curHan Ne1

115 | BJIC2 <NHB> WHBEPCHbLIN BbIXOAHOW Normyecknin curHan Ne2
116 | BJIC2 BbIXOOQHOW norndeckui curHan Ne2

117 | BJIC3 <NHB> WHBEPCHbIN BbIXOAHOW Normyecknin curHan Ne3
118 | BJIC3 BbIXOHOW norndeckui curHan Ne3

119 | BJIC4 <MHB> WHBEPCHbLIN BbIXOAHOW noruyeckumn curHan Ne4
120 | BJ1IC4 BbIXOHOW norndeckuin curdan Ne4

121 | BJIC5 <NHB> WHBEPCHbIN BbIXOAHOW nornyeckuin curHan Ne5
122 | BJIC5 BbIXO4HOM norndeckunn curdan Ne5

123 | BIIC6 <VHB> WHBEPCHbIN BbIXOAHOW JTIOrn4Yecknii curHan Ne6
124 | BJ1C6 BbIXOAQHOW nornveckunin curHan Ne6

125 | BJIC7 <MHB> WHBEPCHbBIN BbIXOAHOW nornyeckuin curHan Ne7
126 | BJIC7 BbIXOHOW norndeckuin curHan Ne7

127 | BNIC8 <WNHB> MHBEPCHbIN BbIXOAHOW fornyeckni curHan Ne8
128 | BJ1C8 BbIXOHOW norndeckui curHan Ne8

lpumeyaHue! Pene 3awjumsi MIMN3-01pro nocmpoeHo Ha 6a3e pene 3awumsi MIN13-02pro u umerom o6wyro NPOWUEBKY,
noamomy daHHoe ycmpolicmeo He 6ydem y4umbieamb COCMOSTHUSA QUCKPemHbIX 8xomoe ¢ 5 o 8 u peneliHbIX 8bIXO-
doe co 2 no 5, no npuyuHe ux omcymcmeusi 8 daHHoU Modudghukayuu.

Tabnuua Ne6 lNepeyeHb coobueHUn «XKypHana cucteMbi»

Kopg CobbiTne
0 XKypHan nyct
1 Ownbka xpaHeHUs1 AaHHbIX
2 Ownbka xpaHeHns1 AaHHbIX
3 HeuncnpaBHOCTb BH. LUMHBI
4 BH. WnHa ncnpasHa
5 TemnepaTtypa Bbllle HOPMbI
6 TemnepaTypa B HOpMe
7 TemnepaTypa HUXe HOPMb
8 Temnepatypa B HOpMe
9 MCA HeucnpaseH
10 MCA wncnpageH
11 MI3B HeuncnpaseH
12 MIM3B ncnpaseH
13 MC/[ HeucnpaseH
14 MC[ ncnpaBeH
15 He ncnonb3yeTtcsa
16 He ncnonbayetcsa
17 OwmnbKa KOHTPOITbHOW CyMMbl YCTaBOK
18 OwmnbKa KOHTPOITbHOW CYMMbl JaHHbIX
19 Owmnbka KOHTPONBbHOW CYyMMbI AaHHbIX
20 Ownbka xxypHana cucTembl
21 Ownbka xxypHana aBapum
22 OcTtaHoBKa YacoB
23 He ncnonbayetcs
24 BbICTpbIN cTapT
25 MeHI0 — yCTaBKM M3MEHEHDI
26 [Naponb n3meHeH
27 C6poc XypHana cuctemsl
28 C6poc XypHana aBapun
29 C6poc pecypca Bblkno4arTens
30 Cbpoc nHankaumm




31 C6poc cBepx yCcTaBoOK

32 COTY — ycTaBk U3MEHEHDI

33 Owmnbka 3agaroLlero reHepaTopa

34 PecTtapT ycTponcTsa

35 YCTPONCTBO OTKITHOYEHO

36 YCTPOWCTBO BKJIHOYEHO

37 Kputndeckas owmbka yCcTponcTea

38 He ucnonbayetcs

39 He ncnonbsyeTtcs

40 Bbikntovatenb OTKITOYEH

41 Bbikntovatenb BKITHOYEH

42 BnokupoBka BbIKNYaTens

43 OTka3s Bblkno4aTens

44 HewncnpaBHOCTb BbIKNKYaTeNs

45 BHeLLHss HeMcnpaBHOCTb BbIKOYaTENS
46 HeuncnpaBHOCTL ynpaBneHusi BblKovaTens
47 Pa6ota YPOB

48 3alyura oTKIIYnTb

49 AlB 6rokMpoBaHo
50 AlB BH. 6noknpoBka
51 3anyck AlB 1kp

52 3anyck AlB 2kp

53 AlB BKNO4YUTb

54 AYP 6noknpoBaHo
55 AYP oTKnounTb

56 3anyck YATB

57 YATB 6noknpoBaHo
58 YATB BH. BbriokupoBka
59 YATB BKIOYUTL

60 ABP 6noknpoBaHo
61 ABP BH. 6rioknpoBka
62 KoHTpornbs ABP

63 ABP oTKnounTtb

64 ABP BKNtouYnTbH

65 ABP BKNo4YnTL peseps
66 ABP oTkntouunTb peseps
67 He ncnonbsyeTtcs

68 He ncnonbsyeTtcs

69 Kntoy BKIIOUYNTD

70 Kntoy oTknio4unTb

71 BHellHee oTKNIO4YNTb
72 BHellHee BKHOYUTL

73 COTY oTKN4YnNTb
74 COTY BKMO4YUTb

75 OCHOBHbIE yCTaBKku

76 Pe3epBHble ycTaBku

77 BHeLwl. pe3epBHble yCTaBKu
78 He ncnonbayetcs

79 MeHI0-OCHOBHbIE YCTaBKM
80 MeHo-pe3epBHble YCTaBKu
81 COTY-0CHOBHbIE YCTaBKM

82 COTY-pesepBHble YCTaBKu

lMpumeyvaHue! Pene 3awyumbl MIN3-01pro nocmpoeHo Ha 6a3e pene 3awjumsi MIN13-02pro u umerom o6wWyro NPOWUEBKY,
noamomy daHHoe ycmpolicmeo He 6ydem y4umbieamb COCMOSIHUSI OUCKPEMHbIX 8Xomoe ¢ 5 o 8 u penelHbIX 8bIXO-
doe co 2 1o 5, o npuyuHe ux omcymcmeusi 8 daHHOU Modugukayuu.
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HBIX BXOJIOB:
230—- Un ~230B/=220B

I[I/Ial'[a?»OH TOKOB HyHeBOﬁ IIOCJICIOBATCIIBHOCTHU .
1 — or 0,02 pi(e} SIH, |H =1A

HoMmunansHBIM BXOJHOM TOK:
5 — In=5A;

Mopens:
0lpro — perne 3amUTHI ¥ ABTOMATHKH BBOAA,
JIMHUH, CEKIIMOHHOT'O BBIKJIFOYATEIIS

Cepust:

MII3 — yHuBepcaibHbIE pejie 3allUThl SHEPro-
00opyaoBaHUS

*yerpoiicteo MII3-01PRO wu3roraBiuBaercsi MCKJIIOYUTEIHHO B CTaHAApHOM ucnogaHeHun. Ilpu
3aka3e peje B ApyroM ucnojaHenun wim no T3 3akasuuka, npocum, npuciaats T3 Ha 3J1eKTPOHHBII
aapec OO0 «<bBACTUOH DHEPI'O».

KoanuecTBo u3aeamni: IIT.

TexHn4eckoe ONUCAHNE U PYKOBOACTBO 10 IKCIIyaTALNH: IIT.
3AKA3YUK: N3I'OTOBUTEJIb:

« » 20 . « » 20 .

MLIL MLIL



