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[IepeueHb COKpalleHn, UCIIOJIB3YEMBIX B TEKCTE:

ABP - aBTOMaTH4ECKUI BBOJ] pE3€PBA;

AIIB — aBTOMaTHuecKoe MOBTOPHOE BKIIFOUCHHUE;

ACKY — aBTomMaTu3upoBaHHAas CUCTEMA KOHTPOJIS U yIPaBJICHUS;
BB - BEICOKOBOJIBTHBIM BBIKJIIOUATEb;

BY - BepxHnii yposenb ACKY;

B, IBX — IUCKPETHBIN BXO/I;

JABO - maTyuMk BOJIOKOHHO-ONTHYCCKUM;

JIBBIX — MUCKPETHBIN BBIXO;

KKMU - KUAKOKPUCTAIINYECKAN UHAUKATOD;

313 — nyrosast 3a11uTa;

3HMakc — 3a1ura MaKCUMaJlbHOTO HAIIPSKEHUS,

3HMUH — 3a1MTa MUHUMQJIBHOTO HAIIPSKEHUS;

30II — 3amura 1Mo ToKy 00paTHOM MOCIe0BAaTEILHOCTH;

K3 - kopoTkoe 3aMbIKaHUE;

KO® - xontpons o6pbiBa (asbl;

MT3 — MmakcuMajibHasi TOKOBas 3alliTa;

OB/l - onTOBOJIOKOHHBIN AUCKPETHBIN BXOJ;

OTK — oTaen TEXHUUYECKOTO0 KOHTPOJIS;

[TK — nmepcoHaJIbHBIN KOMITBIOTED;

TT - u3aMepuTeNnbHbIA TpaHCPOpPMATOP TOKA;

TY - reneynpasieHue;

V3 - yHHuBepcanabHasl 3al1IUTa;

YPOB - ycTpoiCTBO pe3epBUPOBAHUS OTKA3a BBIKJIFOUATES;
YAIIB — 4acTOTHOE aBTOMaTUYECKOE MOBTOPHOE BKIIOUEHHUE.

Buumanue! [[ns BbIeNIeHUS ONMKMCaHUs CHENU(PUIECKUX OCOOCHHOCTEH (PYHKIIMO-
HUPOBAHUS yCTPOWCTBA WM APYroil BaKHON MH(OpMALMK B TEKCTE MCIOIb3YyeTcss 000-
3HaueHue " Bummanme! "
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1 HASHAYEHMUE, CIIELHIUOUKALIMA, TEXHUYECKHUE XAPAKTEPUCTUKU

1.1 Hazuauenue

Y CTpONCTBO MUKPOIIPOLECCOPHOE 3AIIMTHI, ABTOMATHUKH, KOHTPOJISA U yHPABICHUS
MRZS-S (nanee 1o TeKCTy - YCTPONCTBO) UCHOJIb3yeTCsl Ha npucoeauuenusx 150 - 6 kB,
paboTaronux ¢ U30JIMPOBAHHON, KOMIIECHCUPOBAHHOW WJIM TIIyX03a3€MJIEHHOM HEUTpablo,
B KQ4eCTBE OCHOBHOM WJIM PE3EPBHOM 3alIMTHl U aBTOMATUKHU. Y CTPOMCTBO IIpEJHA3Have-
HO TSI BBITIOJIHEHUS:

— YETBIPEXCTYNEHYATON MAKCUMAJIbHOW TOKOBOW 3aIlIUTHI;

— JIBYXCTYNEHYATOM 3aIUThl MUHUMAJIbHOTO HANPSKECHNUS;

— JIBYXCTYNEHYATOM 3aIUThl MAKCUMAJIBHOTO HAIPSKCHMUS;

— 3aIIUTHI 0OPATHOM MOCIIE0BATEIBLHOCTH (KOHTPOJIS 00pbIBa (ha3);

— JIyrOBOM 3allUTHI;

— YHHBEPCAJIBHOM 3allUTHI;

— aBTOMAaTHUYECKOT0 IOBTOPHOTO BKJIIOYEHHMs npucoeauHeHus (AIIB yeTelpexkpaTHOro
JICHUCTBUS);

— pe3epBUpOBaHUs NpU 0TKa3e BbikitoyaTess (YPOB);

— aBTOMAaTM4ECKOro BKIItOUYeHUs pesepBa (ABP);

— KOHTPOJISI CHHXPOHM3MA;

— KOHTPOJIA LENEN BKIIIOYEHUS U OTKIIIOUEHUS BBIKJIFOYATENS;

— KOHTPOJIS KOMMYTAIIMOHHOTO PECYPCA BBIKIIOYATEIIS;

— obecneuenus pyHkiun "['0TOBHOCTH K TeneynpasiaeHuu (TY)";

— TEXHHYECKOI'O y4eTa dJIEKTPOIHEPIUH.

KoHcTpyKuus ycTpoiicTBa 1aeT BOZMOKHOCTD M3BJIEKATh BXOAsIME 0JI0KU 0e3 pas-
OOpKHM YCTPOMCTBA, YTO MO3BOJISIET OYEHb OBICTPO BBIINOJIHATH PEMOHT 3aMEHOM OJIOKOB U
JIETKO MEHSATH alllapaTHy0 KOHPUIYpaLMIO YyCTPOICTBA P MPOBEIECHUN MOJEPHU3ALNN
00BEKTOB.

1.2 Cneunduxanusi

HaunmenoBanue yctpoiicTBa cocTouT m3 obo3HadeHus moaenu "MRZS-S" u geThi-
pex cuMBoJioB: MRZS-S[1][2][3][4], rae

[1] - BuI 1 mmMpuHa Kopiyca,

[2] - anmapaTHas koHGUTYypaIys, onpeaeasieMas HabopoM OJIOKOB YCTPONCTBA,

[3] - ocoGeHHOCTH TPOTPAMMHOTO 00€CTICUeHNS,

[4] - ocOOEHHOCTH anmnapaTHOM YacTH.

Bo3moskHbBIe BapuaHThl 0003HAYCHHH 1 UX pacmi(poBKa yka3zaHbl B TaOIUIIE:
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3akasHas cneundmkaumna MRZS-S

MRZS -

S| 2 G

‘ 3almTa cekumm

BN, annapaTHO-NporpaMmMHON nNnaTtopmbl
2

‘ annapaTHas KoHdurypauusa (Cm. Tabnuuy HUxXe)

0C06EHHOCTU McnonHeHns (No3.1)

ONTUYECKUX BXOOa KOHTPOA OAyrn

1 - 6a3oBoe (N0 ymMonyaHuio); Ans annapaTHbIX KoHurypaummn H, J - Tpu

2 - TOnbKO Ans annap. koHd. H, J - YeTbipe onTu4ecknx BXOA4a KOHTPONs Ayru

0COBEHHOCTUN MCMOMHEHMS (N03.2)

3 - TONbKO ANgA annapaTHoWn KoHdurypaumm J
HanpskeHune 110 B

4 - TONbKO ANgA annapaTHoWn KoHdurypauum J
HanpsxeHwne 220 B

1 - HoMnHanbHoe HanpskeHue 110 B anga Bcex annapaTHbIX KOHpUrypauun;
Ansa annapatHomn KoHdurypauuu J - ontudeckun Ethernet

2 - HoMuHarnbHoe HanpsxeHue 220 B onsa Bcex annapaTHbIX KOHUrypauum,
Ansa annapatHomn KoHdurypauumn J - ontudeckun Ethernet

- npoBoaHou Ethernet n HomMnHanbHoEe

- npoBoaHou Ethernet n HomMnHanbHoE

AnnapaTtHble KoHdurypaumm MRZS-S

MapameTpbl annapaTHOM KOHdUrypauum

o603Ha4YeHue annapaTHOW KOHdUrypaumm

G H J
JaTyrku TOKoB 3l 3l 3l
[aTynkn HanpskeHus 6U 6U 6U
Mutanune ot TokoB K3 + + +
Bbixon HanpspkeHust AN NnTaHns
anckpeTHbIx Bxogos (DIP) i i i
KonuyecTtso cBeTOMHAMKATOPOB, 20 20 20
M3 HUX NporpamMMmpyemblx 17 17 17
DYHKLMOHANbHBIX KNaBuLL, 6 6 6
M3 HUX C PEXUMOM Kntouva 6 6 6
KHOMNKN BKMOYEHUS U OTKNIOYEHNS N N N
BbIKMOMaTEeNs
WuTepdericol cBasn  RS485 1 1 1
USB 1 1 1
KonnyecTtBo ANCKPETHBIX BXOO0B 16 16 16
KonnyecTtBo ANCKPETHBIX BbIXOO0B: 16 16 16
C 3aMbIKaOLLMM KOHTaKTOM 8 8 8
C NepeknuyaloLLM KOHTaKTOM 6 6 6
CUnoBble 2 2 2
nepemMeHHble AaHHble AN annapaTHbIX KOH(Urypauum
OnTuyeckne BXoabl KOHTPONS Ayrn - 3/4 3/4
NuTtepdenc Ethernet i i 1
(onTrMyeckun unm NpoBogHON)
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1.3 O61me TeXHUYECKHE XAPAKTEPUCTHKH

1.3.1 DnekTponuTaHue:
— HamnpsbkeHue nocTostHHOTo Toka 220 (+80, munyc 66) B unu 110 (+55, munyc 35) B;
— HanpspkeHue nepemeHHoro toka 220 (+25, munyc 160) B umm 110 (+10, munyc 55) B
yactortoit 50 I'm;
— ot TokoB a3 A u C ¢ BenmnuuHOM Toka 6ojee 4 A cyMMapHO (IIpU OTCYTCTBUU OIIEp-
TOKa).
B mocToaHHOM TOKE JIOIyCKaeTCsl HAIMYKME MEPUOIUYECKON COCTABIISIIOLIEH aMILIU-
Tynou 10 12 % oT HOMUHAIBLHOTO 3HaY€HUs HanpspkeHud U yactoToit ot 100 mo 600 I,

1.3.2 MakcumainbHasi moTpebiisiemMasi MOITHOCTD IO IEMH AJICKTPOIUTAHMS:
— B JISKYpPHOM pexume - He 6osee 4 Br;
— B peXHMeE BbIJIauud KOMaH]I - He OoJiee 8 BT.

1.3.3 OyHKIIMOHAILHOCTh YCTPOMCTBA HE HapyIIaeTcsl MPU KPaTKOBPEMEHHBIX, 10
500 mc, mpoBasiax HAPSIKECHUS TUTAHUS 10 HYJIA.

1.3.4 Ilpu cHATHM, CHUKEHUU U MOJA4Ye HANPSIKEHUS MMUTAHUS, a TaKKe IPH Iepe-
phIBax MUTaHUA OO0 IIIUTENBHOCTH € MOCIEAYIOIIMM BOCCTAHOBIIEHHEM, YCTPOMCTBO
JIO)KHO HE cpabaTbiBaeT. YCTPOMCTBO BBIAEPKMBAET MOAAUy HANPSLKEHHS] ONEPATHBHOIO
MOCTOSIHHOT'O TOKAa OOpaTHOM MOJIIPHOCTH.

1.3.5 Bpemst TOTOBHOCTH YCTpOWCTBa K padote - He 6osee 0,15 ¢ mocie momgaun Ha
YCTPOMCTBO JIEKTPONHUTAHUS.

1.3.6 YCTpoHCTBO BBIIEPKUBAET 0€3 MOBPEKIACHUN MPOAOKUTEIBHBINA PEXUM pa-
OOTEHI:
— 1pu ToKe 710 3 [H B U3MEpUTENbHBIX IEMAX TOKA;
— 1pu Toke 110 1,5 In B nensx nutanus ot TokoB K3;
— 1pu HanpspbkeHnH 150 B B U3MEpUTENIbHBIX LETISIX HAMPSHKCHUS.

1.3.7 MontHocTh TOTPEOJICHHS IO LETSIM:
— JaT4ukoB Toka - He 6osee 0,07 BA nHa dasy npu Toke 5 A;
— nurtanus ot TokoB K3 - He Oonee 12 BA Ha ¢a3y npu Toke 5 A;
— JaT4yukoB HampsokeHus - He Oonee 0,15 BA na a3y npu Hanpspkennun 100 B.

1.3.8 TOk 0AHOCEKYHTHON TEPMUYECKON CTOMKOCTH JAaTYMKOB TOKa - HE MeHee 100
In, a nieneyt nmutanusa ot TokoB K3 - He menee 50 IH.

1.3.9 MunumanbHOe BpeMsl cpabaThIBaHUS 3aIIUT N0 TOKY U HaNpsHKEHUIO - He 00-
nee 0,04 c.

1.3.10 Bpems mOBTOpHOM TOTOBHOCTH 3aIlMT HO TOKY M HANPSHKEHUIO MOCJE CHU-
KEHMsI U3MEPSAEMOI BEJIMUMHBI HU)KE BEJIMUMHBI Bo3Bpara - He 6osiee 0,04 c.

1.3.11 IlorpemHOCTh OTCUETa BPEMEHHM OPTaHOM BBIAEPKKH BpemeHU - 1%, HO He
menee 0,01 c.

1.3.12 KoaddunueHnt Bo3BpaTa MyCKOBBIX OpPraHOB 3amuThl - HE MeHee 0,9, ecnu
ATO HE OTOBOPEHO 0C000.
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1.3.13 Jlna peanuzauuu pyukiuit MT3, 3Hmun, 3HMakc, yHUBEpCaIbHBIX 3alIUT,
pacuera Ul u U2, TeXHMYECKOTO y4yeTa 3JIEKTPOIHEPTUN HAMPSKEHHE BHIOMPAETCS aBTO-
MaTH4eCKH - BXoA 1 mim Bxox 2 (em. 1m.1.7.21).

1.3.14 MRZS-S paboTocrnocoOHbl B YCIOBUSX JIKCIUTyaTallMH, COOTBETCTBYIOLIUX
knumatrnaeckuM ¢akropam o 'OCT 15543.1 u T'OCT 15150 g Buga KIuMaTHYECKOTO
ucnonHenus Y XJI4:

— TIpH HIDKHEM 3Ha4YeHuH padoueit Temmeparypsl - Munyc 30 °C;
— Tpu BepXHEM 3HaueHuu padouei Temneparypsl — 60 °C;

— mpu Bo3aercTBuu BiaxxHocTu 10 80 % nipu temneparype 25 °C;
— 1ociie Bo3aecTus remneparypsl Munyc 40 °C.

1.3.15 B ycioBusix 3KCITyaTalliyd B 4acTH MEXaHUYEeCKUX (haKTOPOB BHEIIHEH cpe-
16l MRZS-S cootBerctByet rpynne M13 mo 'OCT 17516.1 u nomyckaeT BUOpaIlMOHHBIE
Harpy3ku ¢ yactoroi ot 0,5 no 100 'y u MmakcumManbHbIM yeckopenuem 0,12 g.

1.3.16 O60s10uKka ycTpoiicTBa 00ECIeUrnBaET CICAYIOIINE CTENEHU 3aIIUThl B COOT-
BercTtBuU ¢ 'OCT 14254:
— P51 — o nuiieBoi maHenu;
— IP3X — ocranpHoe.

1.3.17 DnexkTpudeckas 30U
1.3.17.1 ConpoTuBieHUE U30JIAILIUU

1.3.17.1.1 ConpOoTHUBIIEHHE U3OJISILIMU MEXIY Ka)XA0W HE3aBUCUMOM LENbIO (rajbBa-
HUYECKH HE COSAMHEHHOM C IPYTUMU LEMSIMHU) U KOPITYCOM, COEMHEHHBIM CO BCEMH JIPY-

I'MMU HE3aBUCUMBIMU LMY, - He MeHee 100 MOwm nipu HanpsiKeHUM OCTOSTHHOTO TOKa
500 B.

Buumanme! [lpy u3MepeHHH CONPOTUBICHUS H3OJSLUU CIEIYyET PYKOBOJCTBO-
BaTbCsl YKa3aHUAMH I1. 4.4 HACTOSIIETO PyKOBOJICTBA.

1.3.17.1.2K He3aBUCHUMBIM LIECTISIM YCTPOMCTBA OTHOCSITCS:

— BXOJHBIC IIENU OT U3MEPUTEIIBHBIX y3JI0B TOKA;

— BXOJIHBIE TIETIH OT U3MEPUTEILHBIX Y3JI0B HAIIPSDKCHHUS;

— BXO/JIHBIE IIETIM TUTAHUS OT CETH OTIEPATUBHOTO TOKA;

— BXO/JIHBIE IIETI KOHTAKTOB PeJie APYTHX YCTPOUCTB;

— BBIXOJHBIC IIETTH KOHTAKTOB BBIXOJHBIX PEJIEe YCTPOMCTBRA;

— 1enu IU(POBBIX CBSA3EH C BHEIIHUMH YCTPONCTBAMH C HOMUHAIBHBIM HANPSHKCHHEM
He Oonee 60 B, raapBaHMYECKH HE COCIMHEHHBIE C BXOJIHBIMH, BBIXOJHBIMU U BHYT-
PEHHUMU TETISIMH;

— BHYTPEHHHE U3MEPUTEIbHBIE U JOTUUECKHUE IIENMU YCTPONCTBA C HOMUHAIBHBIM HAMpsi-
»kenueMm He Oosiee 60 B, ragpBaHMYECKH HE COCAUHEHHBIE C BXOJHBIMH, BBEIXOIHBIMU
HETSIMU U TEMSIMH ITU(POBBIX CBS3EH.

1.3.17.2 Dnextpuyeckasi NpOYHOCTh

1.3.17.2. 12nekTpudeckas M30JSIUS KAXKI0M U3 BXOMSIIUX WIM UCXOASNIUMX HE3a-
BUCHUMBIX IIeNel YCTPONUCTBA M0 OTHOIIEHHUIO KO BCEM OCTaJbHBIM HE3aBUCHUMBIM IIEIISAM U
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KOPITYCY BBIJIEP>KUBAET 0€3 MOBPEKICHUM UCTIBITATEIbHOE HANPSKEHUE C JEeHCTBYIOIUM
3HaueHueM 2,0 kB gactotel 50 'y Ha mpoTsikeHuu 1 MuUH.

1.3.17.2.20nexTpudecKkas HU30J5UHUS BHYTPEHHUX H3MEPUTEIBHBIX U JOTMYECKUX
Henei, a Takke nenei MU@POBBIX CBSI3€H ¢ BHEIIHUMHU YCTPOHMCTBAMHU C HOMHUHAIbHBIM
HanpspbkeHueM He Oosiee 60 B (ranbBaHnuecku HE COETUHEHHBIX C JPYTUMU HE3aBUCHUMBI-
MM LETSIMH) OTHOCHTEIBHO KOPITyCa U IPYTUX HE3aBUCHMBIX LIETIEH BbIIEPKUBAET O€e3 10-
BPEXJACHUI UCHBITATENIbHOE HaIpshKeHue AeicTByrommuM 3HaueHrem 0,5 kB yactotsl 50
I't B Teuenue 1 muH..

1.3.17.3 UcnpiTanusi UMIYJIbCHBIM HaNIPSKEHUEM

1.3.17.3.192nexrpuueckas uzossanus neneid MRZS-S, BkiroueHHBIX B pa3Hble (a3l
TOKa M HaIpSKEHUsI MEXJy OO0 M OTHOCHUTENBHO KOpITyca, BbIAEP>KUBAET O€3 MoBpe-
KIACHUN TPU MOJIOKUTENBHBIX U TPU OTPULIATEIBHBIX UMITYJIbCA UCIBITATELHOTO HAMps-
KEHUS CIEAYIOLIUX TapaMeTPOB:
— ammutyaa - 5,0 kB ¢ gonyctumbim otkiionenueM 10%;
— TPOJOJDKUTENBHOCTH nepeanero pponra - 1,2 Mxc + 30%;
— TPOJOJDKUTEIHHOCTH MOyciaa 3aauero gpponta - 50 mxc + 20%);
— JUIMTENBHOCTh MHTEPBAJIa MEXK/ly UMITYJILCAMHU - HE MEHEE S C.

1.3.17.3.20nexTpuyeckas H30JSLHUsI BHYTPEHHUX W3MEPUTEIBHBIX U JIOTMYECKHUX
nenei, uened MU@PpPOBBIX CBA3EH C BHEIIHUMHU YCTPOWCTBAMU C HOMHUHAJIBHBIM HaIpsiKe-
HueM He Oosiee 60 B (rasibBaHUYECKU HE COCIMHEHHBIX C BXOJHBIMU, BHIXOJAHBIMU U BHYT-
PEHHHUMHU LIETISIMU) OTHOCUTEIBHO KOPITyCa, COEIMHEHHOTO C IPYTUMHU HE3aBUCUMBIMU I1e-
ISIMU, BBIICP’KUBAET 0€3 MOBPEXKACHUIN TPU MOJOKUTEIBHBIX U TPU OTPULIATEIILHBIX HM-
yJIbCa UCIIBITATEIbHOTO HAMPSHXKEHUS, UMEIOIIUX CJIEAYIOIINE MapaMeTpPhbl:
— ammutyaa - 1,0 kB ¢ gonyctumbim otkiionenueM 10%;
— TPOAOJIKUTEIBLHOCTH NepeaHero ¢pponta - 1,2 mxc + 30%;
— TPOAOJIKUTEIBLHOCTD Modycnazaa 3aauero ¢gponta - 50 mxc + 20%;
— JUIMTEIHLHOCTh MHTEPBAJIa MEXKy UMITYJIbCAMU - HE MEHee S C.

1.4 DJeKkTpoMarHMTHasi COBMECTHMOCTH (HEBOCIIPUMMYHUBOCTH K ITOMeXaM)
1.4.1 Kpurepuii kauecTBa GyHKIIMOHUPOBAHUSI YCTPOICTBA

1.4.1.1 B xauectBe KpuTepus: (PyHKIHOHUPOBAHUS BHIOPAHBI KPUTEPUU (PYHKIIHO-
HUpoBaHus A unu B.

1.4.1.2 Onpenenenuss Kputepusi (QPYHKIMOHUPOBAaHUS A: YCTPOICTBO JOKHO
IIPOJIOJKATh PabOTy MO Ha3HAYEHUIO BO BPEMS U MOCIIE UCTIBITAHHUS.

1.4.1.3 Onpenenenuss kputepusi (QYHKIIMOHUPOBaHHUA B: yCTpoOCTBO JOIKHO
POAOJKATh PA0OTY IO HA3HAYEHUIO TIOCTIE UCTIBITAHMS.

1.4.1.4 YCTpOMCTBO CYUTAETCS MPOIICAIINM UCIIBITAHUS, €CIIU MPU WA B PE3YJIIb-
TaTEe UCIBITAHUSI BHIMIOJIHEHBI BCE CIIEAYIONINE TPEOOBaHUS:
— He npou3oiuio HUKaKuX anmnapaTHbIX MOBPEXACHUI;
— Her BbI3BaHHOIO UCTIBITAHUEM BBIXO/Ia 32 JUANA30H AOMYCTUMBIX MOTPEITHOCTEH;
— Hert notepp niam noBpexXaeHUS NaMATU U JaHHBIX, BKIIIOYas YCTAaBKH;
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— He npoucxonar cucTeMHbIE IIEpe3anyCcKy, HE HY)KEH PYYHOMU Iepe3anyck;

— Her nocTossHHOM OTEpU yCTAHOBIECHHBIX KOMMYHHMKAIIMOHHBIX CBS3EH;

— Y CTaHOBJICHHBIE KOMMYHUKAIIMOHHBIE CBSA3U IIOCJE NPEPHIBAHUA JOJDKHBI aBTOMATH-
YECKU BOCCTAHOBUTHCS 3a MPUEMIIEMBIN IIEPUOJT BPEMEHU;

— KommyHukanvoHHble OIIMOKM, €CIM OHU BO3HUKAIOT, HE YrpoXKarwoT (QyHKUUAM
YCTPOUCTBA;

— He nomxHO OBITh HUKAKUX U3MEHEHUN COCTOSHUS AJIEKTPUYECKUX, KOMMYHHUKAI[MOH-
HBIX CUTHAJIbHBIX BBIXO/IOB;

— He nomxHO OBITH MOCTOSIHHBIX OIIMOOYHBIX M3MEHEHUN COCTOSHUS BU3YaJIbHBIX BBI-
XOJI0B yCTpOMCTBA. KpaTKOBpEMEHHBIE JIOXKHBIE U3MEHEHUS JOITYCKATCS;

— He nomxHO ObITH OMIMOOK JUIsi KOMMYHUKAIIMOHHBIX CUTHAJIOB 3a MPEJEaMU HOP-
MaJbHBIX JOITYCKOB.

1.4.2 YcTpoicTBO HEMPaBUIIBHO HE CpabaThIBAET MPU BO3JEHCTBUM BBICOKOYACTOT-

HBIX MIOMEX, UMEIOLIUX TTapaMeTphl B cOOTBeTCTBHM ¢ TpedoBanusmu IEC 60255-26: 2013.

— dopma konebanuit vactotel 1 MI'T1 ¢ momycTuMbiM oTkiioHeHueM +10%;

— TPOAOIKUTEILHOCTh JEUCTBUSI UMITYJIBCOB 2 C C JOIMYCTUMBIM OTKIOHeHUEM +10%);

— aMIUIMTYJHOE 3HaYEHUE UMITYJIbCOB MPHU NpoosibHOM cxeme nojakimouenus JCTY IEC
61000-4-17: 2007 DnekTpoMarauTHas COBMECTUMOCTb. Yacth 4-17. MeToauKku UCHbI-
TaHUsl U u3MepeHus. VcnpiTaHue Ha HEBOCIPUUMYMBOCTH K MYyJIbCAllUd HA BXOJHOM
nopTy 3ekTponutanusi nocrossHubiM TokoM (IEC 61000-4-17: 2002, IDT uctouHuku
CUTHAJIOB K HCIIBITYEMOMY yCTpOMCTBa - 2,5 kB, npu monepedyHor cxeme MOoAKIoye-
Hus - 1 kB ¢ nonyctumbiM oTkiioHenneM +10%.

HcnbiTaTeIbHOE HANPSHKEHUE NMPUKIIAIBIBACTCS MEXKAY KaXI0W HE3aBUCUMOU Lie-

IBIO U KOPIIYCOM, COEIMHEHHBIM CO BCEMH JIPYTUMHU HE3aBUCHUMBIMU LIETISIMH.

[Ipn momepedHOl CXEME€ MOJKIKOYEHHUSI HCIBITBIBAIOTCA TOJIBKO BXOJHBIE LIETH

TpaHc(hOpPMaTOPOB TOKA U HAPSKEHUS.

1.4.3 YcTpoNCTBO YCTOMYMBO K 3JIEKTPOCTATUYECKAM Pa3psAiaM B COOTBETCTBHH C
tpedoBanusimu JICTY IEC 61000-6-5: 2008 (31eKTpOMaraiuTHas COBMECTUMOCTh YacTh 6-
5. HeBocnpuuM4uuBOCTH 00OPYAOBAHUS SIEKTPUUECKUX CTAHIIMNA U MOACTAHIINHN K TTOME-
xaM (IEC / TS 61000-6-5: 2001 )), ACTY IEC 61000-4-2: 2008 (31€KTpOMarHuTHasi COB-
MecTUMOCTh YacTh 4-2. MeTOauKH UCHBITAHHUS U U3MEPEHUs. HCIBbITAHUE HAa HEBOCIIPH-
UMYHUBOCTB K 3ekTpoctarnueckum paspsaam (IEC 61000-4-2: 2001, IDT) ¢ ucnsiTaTens-
HBbIM HaNpsUKEHUEM HUMITYJIbCa PA3psiAHOTO TOKA (CTENEHb XKECTKOCTH 3):

— IIpu Bo3gymHOM paspsize - + 8 kB;
— Ilpu xoHTaKTHOM paspsije - + 6 kB.

Pa3psinbl 4OIKHBI OCYIIECTBISITCA HAa TOBEPXHOCTh YCTPOWCTBA U HA TE€ €TI0 TOUKH,
KOTOPBIE TOCTYMHBI JUIsl OOCTYKMBAIOIIEro NepcoHana. Pe3ynbTarsl UCTIBITAHUS JAOHKHBI
OLICHUBATHCS M0 KpUTepHio B kauecTBa PyHKIIMOHUPOBAHMUS.

1.4.4 YCTpolCTBO YCTOWYMBO K JEUCTBHUIO PAJMOYACTOTHBIX 3JIEKTPOMArHUTHBIX
nosiel uznydenus B cootBercTBuu ¢ TpedoBanusmu JICTY IEC 61850-3: 2013 (Kommy-
HUKAIIMOHHBIE CETH M CUCTEeMbI Ha mojcTaniuax. Yacts 3. O0mue TeXxHudaeckue TpedoBa-

Hus (IEC 61850-3: 2002, IDT)), ACTY IEC 61000 -6-5: 2008 (31eKTpOMarHuTHasi COBMe-
ctumocth Yacte 6-5. HeBocnpuuMynBOCTh 000pYAOBaHUS AIEKTPUUECKUX CTAHIUNA U



12
PykoBozxctBo no skcruryatanun MRZS-S

noacraniuid k momexam (IEC / TS 61000-6-5: 2001)), ACTY IEC 61000-4-3: 2007 (311ek-
tpomarautHele COBMECTUMOCTD Yacte 4-3. MeTOMKN UCHBITAaHUS U U3MEPEHUS.
UCIIBITAHUE HA HEBOCIPUMMYHMBOCTD K paarodacToTHbIM nose uznydenus (IEC 61000-4-3:
2006, IDT).

HcnpiTaTenbHble YPOBHU HANPSHKEHHOCTH 3JIEKTPOMATrHUTHBIX IMOJIEH U3ITy4eHUs U
IUAana3oHbl 4acTOT ISl MCIBITAaHUS Ha ACHCTBUE PagUOYaCTOTHBIX 3JIEKTPOMArHUTHBIX
MOJICH U3ITy4YeHUS (CTETICHb JKECTKOCTH 3) TOJKHBI OBITh:

— Ot 80 o 1000 MI'rt - 10 B/ Mm;
— Orl1410020ITu-3B/m;
— 0120102 7ITuu-1B/Mm.
Pe3ynbTarhl MCHIBITAHUS TOJKHBI OLIEHUBATHCS 110 KPUTEPUIO A.

1.4.5 YcTpoicTBO YCTOMYMBO K JIEMUCTBUIO OBICTPHIX MEPEXOIHBIX MPOIIECCOB / Ta-
KETOB UMITYJILCOB B cooTBeTcTBUM ¢ TpeboBaHusmu JICTY IEC 61850-3: 2013 (Kommy-
HUKAIIMOHHBIE CETU M CUCTEMBbI Ha nojcTaHuuax. Yacts 3. O0mue TexHuueckue TpedoBa-
Hus (IEC 61850-3: 2002, IDT), ACTY IEC 61000-6-5: 2008 (31eKTpOMarHuTHasi COBMe-
ctumocTh Yacts 6-5. HeBocnpuuMunBOCTH 000pYNOBaHUS AIEKTPUUECKUX CTAHIUNA U
noactannuii k momexam (IEC / TS 61000-6-5: 2001)), ACTY IEC 61000-4-4: 2008 (
DneKTpoMarHuTHasi COBMeCTUMOCTh YacTh 4-4. MeTOANKN UCHBITAHUS U U3MEPEHUS. HC-
MBITAHNE HA HEBOCIIPUUMYHUBOCTH K OBICTPBIM TIEPEXOMHBIM MpoIleccaM / TaKeTaM HM-
nynbcoB (IEC 61000-4-4: 2004, IDT)).

HcnbiTaTenbHbIe YPOBHU JJISI UCTIBITAHUSI HA HEBOCIIPUUMYHUBOCTH K OBICTPHIM Tie-
PEXOJHBIM MpoleccaM / MakeTaM UMITYJIbCOB (CTETEeHb KeCTKOCTU 4) TOJKHBI ObITh:
— 4 kB nna Bxoaaeix nemner nurtanus 220 B;
— 2 kB - 1j1s BceX OCTaAIBLHBIX IIETIEH.

1.4.6 YcTpoiCTBO YCTOMYMBO K BCILIECKAM TOKA M HAMNPSDKEHUS B COOTBETCTBUM C
tpedoBanusimMu JICTY IEC 61850-3: 2013 (KomMyHUKAITMOHHBIE CETU M CUCTEMbI Ha TIOJI-
craniusx. Yacte 3. O6mue Texaudeckue Tpedboanus (IEC 61850-3: 2002, IDT) ACTY
IEC 61000-6 -5: 2008 (3;mekTpoMarHuTHas coBMecTuMocTh Yacte 6-5. HeBocnpuumuun-
BOCTb OOOPY/IOBaHUSI 3JIEKTPUYECKUX CTaHIMK U mnoxactaHuui k nomexam (IEC / TS
61000-6-5: 2001)), ACTY IEC 61000-4-5: 2008 (351eKTpoMarHuTHas COBMECTUMOCTH
Yacte 4-5. MeToauKN UCHBITaHUS U U3MEPEHHs. UCIBITAHUE HA HEBOCHPUUMYUBOCTH K
BcmuieckaM HanpsbkeHus u Toka (IEC 61000-4-5: 2005, IDT)).

HcnbiTatenbHble YPOBHU ISl UCTIBITAHUSI HA HEBOCIIPUMMYHUBOCTD K BCILJIECKaM TO-
Ka W HaMpsDKEHUs (CTENEHB )KECTKOCTH 4) TOHKHBI OBITh:

— MHcnpiTatenbHOE HaMpshKEHUE X0JI0CTOTo xoaa - 4 kB;

— TPOAOJIKUTEIBLHOCTh TiepeaHero Gpouta - 1,2 MKC, IJIUTEIBHOCTD MOJycHaaa 3aaHero
¢dbponTa - 50 MKc;

— TPOAOJIKUTEIBLHOCTD TepenHero ¢ppoHTa - 10 MKC, JIMTENBHOCTh MOJIYCIIa/ia 3aHEro
¢dponTa - 700 MKC.

Pe3ynbTaThl HCTIBITAHUS JTOJDKHBI OIIEHUBATHLCS 110 YPOBHIO KayecTBa A.

1.4.7 YCTpOoHCTBO YCTOMYMBO K JE€WCTBHIO KOHIYKTHBHBIX IMOMEX, UHIYLIMPOBAH-
HBIX PaJMOYaCTOTHBIMHU TOJsIMHU, B cooTBeTcTBUU ¢ TpeboBanusimu JICTY IEC 61850-3:
2013 (KoMMyHHKaIIMOHHBIE CETH U CUCTEMBI Ha mojcTaHiusX. Yacte 3. O0mue TexHuve-



13
PykoBozxctBo no skcruryatanun MRZS-S

ckue tpedoBanus (IEC 61850-3: 2002, IDT) ACTY IEC 61000-6-5: 2008 (3;exTpomar-
HUTHasE COBMeCTUMOCTh YacTh 6-5. HeBocnmpunMunBOCTH 000pYAOBAHUS ICKTPUICCKUX
cranumii 1 nmoactanmui K momexam (IEC / TS 61000-6-5: 2001)), ACTY IEC 61000-4-6:
2007 (3neKTpOMarHuTHas coBMeCTUMOCTh HacTh 4-6. MeToauKu UCIBITaHUS U U3MeEpe-
HUS. UCTIBITAHUE HA HEBOCIIPUUMYHUBOCTh K KOHAYKTHUBHBIM MTOMEXaM, HHIYITUPOBAHHBIM
paguouactotHbiMU nosiiMu (IEC 61000-4-6: 2006, IDT)).

WcnpiTaTenpHbie yPOBHHU 711 UCIIBITAHUS (CTETIEHD KECTKOCTH 3) JOJDKHBI OBITh:
— Jwuanazon yactoT ot 150 kI'1y 1o 80 MI'1;
— VYposenb Hanpspkenus (IC) Uo - 140 ab (MxB), 10 B.

Pe3ynbTaThl HCTIBITAaHUS TOJDKHBI OIEHUBATHCS 110 YPOBHIO KayecTBa A.

1.4.8 YCTpOoiCTBO YCTOMYMBO K JIEMCTBUIO MArHUTHBIX MOJIEN YACTOTHI CETU B COOT-
BercTBUU ¢ Tpeboanusamu JICTY IEC 61850-3: 2013 (KoMMyHUKAIIUOHHBIE CETH U CH-
creMbl Ha nojctanimsax. Yacte 3. O0mue Texuuueckue tpedoBanus (IEC 61850-3: 2002,
IDT), ACTY IEC 61000- 6-5: 2008 (a;mekTpoMaruuTHas coBMecTuMocTh YacTte 6-5. He-
BOCIIPUUMYHBOCTh OOOPYAOBAHUS JJIEKTPUUECKUX CTAHIIMKA W TOACTAHIIMN K TMOMEXaM
(IEC / TS 61000-6-5: 2001)), ACTY EN 61000-4-8: 2012 (3nekTpoOMarHuTHasi COBMECTHU-
MOCTb 4YacTh 4-8. MeTOAMKH UCHBITAaHUS U U3MEPEHUS. UCIBITAHHE HAa HEBOCIPUUMYHM-
BOCTb K MAarHUTHOMY IMOJI0 MPOMBIILICEHHOW YacTOTHI). UCMBITATEIbHOE BO3JICUCTBUE -
MarHMTHOE MoJje HanpsKeHHOCThio 30 A / M (CTeneHb )KeCTKOCTH 4).

YCTpoiCTBO AOKHO TMOJBEPraThCsl UCHBITAHUSIM B T€X KOHCTPYKIUSAX (SKpaHbI,
000JI0UKH), B KOTOPBIX OyAET SKCIIITyaTUPOBATHCS.

1.4.9 YcTpoicTBO YCTOWUYMBO K ACHMCTBUIO UMITYJIbCHBIX MAarHUTHBIX MOJIEH, BO3HU-
KAIOLIMX B PE3YJbTAaTe ITPO30BBIX PA3PSA0B WA KOPOTKUX 3aMbIKAHUM B MIEPBUYHON CETH,
B cooTBercTBUM ¢ TpeboBanusimu JICTY IEC 61000-4-9: 2008 (31eKTpoMarHuTHas COB-
MecTUMOCTh YacTp 4-9. MeTtoauku ucnbITaHusa U u3MepeHus. VMcnbiTaHus Ha HEBOCHIPH-
UMYHBOCTh K UMIYJbCHBIM MarHUTHRIM oyisiM (IEC 61000-4-9: 2001, IDT)).

[TapameTpbl HCHBITATENIBHOTO BO3IECHCTBUS (CTENEHb JKECTKOCTH 4) - MarHUTHOE
noJie ¢ HanpspkeHHOCThio 300 A / m.

1.4.10 YcTpoiCTBO yCTOMYMBO K JEHCTBUIO 3aTyXalOIMIETO0 KOJIeOATEIHPHOTO Mar-
HUTHOTO 1oJs B cooTBeTcTBUH ¢ TpeboBanusimu JICTY IEC 61850-3: 2013 (KommyHuka-
IIUOHHBIE CETH M CUCTeMbl Ha mojacTaHuusax. Yacte 3. OOmme TexHu4yeckue TpeOoBaHUs
(IEC 61850-3: 2002, IDT), ACTY IEC 61000- 4-10: 2008 (3neKTpOMarHuTHasi COBMECTH-
MocTh Yacte 4-10. MeToANKN HUCTIBITAHUS U U3MEPEHUS. UCIIBITAHUE HA HEBOCIIPUUMYM-
BOCTh K 3aTyxaromiemy KojeOareiabHoMy marautHomy mnoiro (IEC 61000-4-10: 2001,
IDT)).

[TapameTpbl UCTIBITATENBHOM AEUCTBUS (CTENEHD KECTKOCTH 4) - MArHUTHOE TOJIE C
HanpsKeHHOCTHI0 300 A / M.

HcnbiTaTenbHble YPOBHU JIJIsl UCIIBITAHUS HA HEBOCIIPUMMYUBOCTD K 3aTyXaroUueMy
K0J1€0aTeTbHOMY MArHUTHOMY TOJIIO (CTENEHB )KECTKOCTH 4) TOKHBI OBITh:

— YpoBeHb HanpsKeHHOCTH - 30 A / M;
— Yacrota xonebanumii 0.1 MI'm, gactota moBTopenuii - 40 mepexoaHBIX MPOIIECCOB B Ce-
KYH]Y;
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— Yacrora konebanuii 1 MI't, yacrora nmoBropeHuit - 400 mepexoHbIX MPOIIECCOB B Ce-
KYH]LY;
— Cxopocts 3atyxanus - 50% OoT NMKOBOTO 3HaY€HHUsI Moclie 3 - 6 UKIIOB,;
— IIpoAomKUTENbHOCTh UCTIBITAHUM - 2 C.
Pe3ynbTaThl UCHBITAaHUS JOJKHBI OIEHUBATHCA MO YPOBHIO KauecTBa A KadecTBa
(GYHKIIMOHUPOBAHMUS.

1.4.11 VYcTpoicTBO yCTOMYMBO K JCHCTBUIO NPOBAJIOB HANPSDHKEHUS NHUTAHUS,
KPaTKOBPEMEHHBIM MPEPHIBAHUAM U M3MEHEHUSM HANpPsDKEHHS B COOTBETCTBUU C TPeOO-
BanusmMu JICTY IEC 61850-3: 2013 (KoMMyHHMKaIIMOHHBIE CETH M CHUCTEMbI Ha MOJICTaH-
nusx. Yacte 3. O6mue Texandeckue tpedoanus (IEC 61850-3: 2002, IDT) , ICTY IEC
61000-6-5: 2008 (snekTpoMarHuTHas COBMECTUMOCTh Yacth 6-5. HeBocnpuumM4YuBOCTH
000pyI0BaHUA SJEKTPUUECKUX CTaHIMKU U noactaHuuii k momexam (IEC / TS 61000-6-5:
2001)), ACTY IEC 61000-4-11 : 2007 (amexkTpoMarHuTHasi coBMecTUMOCTh YacTth 4-11.
MeToauKku WCTBITAHWS U U3MEPEHUS. UCIBITAHME HAa HEBOCIHPUUMYHMBOCTH K IpOBajaM
HaIpsDKEHUS, KPATKOBPEMEHHBIM NPEpbIBaHUAM U n3MeHeHussM Hanpspkerus (IEC 61000-
4-11: 2004, IDT).

[TapameTpbl UCMIBITATENBHOTO BO3ICHUCTBUS:

— 3HayeHue u3MeHeHus Hanpsbkenus He menee 0.5 Un npu anurensHoctH nposaina 0.5 c;
— IIponomkuTenbHOCTh EpEPIBOB HanpskeHust He MeHee S00 Mmc.
HcnbiTaHUsM OABEPraloTCsi BXOAHbBIC 1IENHU MUTAHUS YCTPOMCTBA.

1.4.12 YcTpoiilcTBO YCTOMYMBO K JACHCTBUIO HEMOBTOPSIOIIMUXCS 3aTyXaOIIUX KOJIe-
OaTeNbHBIX MEPEXOHBIX MPOIECCOB B cooTBeTCTBUU ¢ TpeboBanusimu JICTY IEC 61850-
3: 2013 (KoMMyHUKAITMOHHBIE CETU M CUCTEMbI Ha nojcTaHiusix. Yacte 3. O0mme TexHu-
yeckue TpedoBanus (IEC 61850-3: 2002, IDT) ACTY IEC 61000 -6-5: 2008 (a;mexTpo-
MarHuTHas COBMeCTUMOCTh YacTph 6-5. HeBocnpuuMUUBOCTh 000PYI0BaHUS DIICKTPHUYEC-
ckux cranumi u noacranui k momexam (IEC / TS 61000-6-5: 2001)), ACTY EN 61000-
4-12: 2012 (crenenp 3) (2JIEKTpOMAarHUTHasE COBMECTUMOCTh YacTe 4-12. MeToauku uc-
NBITAHUS U U3MEPEHUS. UCHBITAHUE HA HEBOCHPUUMYHUBOCTH K JIEMCTBUIO HEMOBTOPSIO-
HIMXCS 3aTyXarolMX KoJiedaTenbHbIX nepexoansix mpoueccoB (EN 61000-4-12: 2006,
IDT)).

HcnbiTaTenbHble YPOBHU I UCIBITAHUS HA JCMCTBHUE HEMOBTOPSAIONIUXCS 3aTy-
XaIOMUX KOJICOATETHbHBIX TIEPEXOTHBIX MPOIECCOB (CTETEHB JKECTKOCTH 3) TOJKHBI OBITh:
— Yacrora 1 MI'y ¢ nonyctumbIM OTKIOHEHHEM +10% ;

— YPpOBEHb HANPSKEHUS [IPU UCIIBITAHUH 110 CXEME «ITPOBOJI - 3eMJIIs» - 2,5 KB;
— VYpoBeHb HaNPsHKEHUS MPU UCTIBITAHUH TI0 CXEME «IIPOBOJT - MPOBOI» - 1 kKB
— Yactora nopTopenuii - oT 1 10 60 nmepexoaHbIX MPOIECCOB B MUHYTY;

— IlonspHOCTH TIEPBOIO MOJYNEPHO/IA - TTOJOKUTENIbHAS U OTPUIIATEIbHAS.

Pe3ynbTaThl UCHIBITAHUS JOJDKHBI OIICHUBATHCS MO YPOBHIO KauecTBa A KauecTBa
(YHKITMOHUPOBAHUS.

1.4.13 YcTpoilcTBO YCTOMYMBO K JEUCTBUIO KOHIYKTUBHBIX HECUMMETPUYHBIX IO-
mex B nuanaszone yactot oT 0 I'u o 150 xI' B cootBetcTBHM ¢ TpeGoBanusimu JCTY IEC
61850-3: 2013 (KoMMyHUKaIIMOHHBIE CETU M CHUCTEMbI Ha mojacTannusax. Yacte 3. Obmue
texuuueckue tpedoBanus (IEC 61850-3: 2002 , IDT), ACTY IEC 61000-6-5: 2008 (amek-
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TpOMarHuTHasg coBMecTUMOCTh Yacth 6-5. HeBocnpuuM4YuBOCTH 000PYJOBaHUS AJIEK-
Tpuyeckux ctaniuil u noactanui k nomexam (IEC / TS 61000-6-5: 2001)), ACTY IEC
61000- 4-16: 2007 (’nexTpoMarHuTHas coBMecTUMOCTh YacTth 4-16. MeToIUuKu HUCTbITA-
HUSI U U3MEPEHUSI. UCIIBITAHME HAa HEBOCIPUMMYUBOCTh K KOHAYKTUBHBIM HECUMMETPUY-
HBIM momexaM B auana3one yactoT ot O I'p mo 150 xI'm (IEC 61000-4-16: 2002, IDT)).
CreneHb KECTKOCTH UCIIBITAHUMN - TPEThSL.
HcnbiTatenbHble YPOBHU JJISI UCIIBITAHUS HA HEBOCIHPUUMYUBOCTH K KOHJIYKTHB-
HBIM HECUMMETPUYHBIM ITOMEXaM Ha YaCTOTE CETH JIOJDKHBI ObITh:
— MHcneitarensHoe Hanpsikenue - 10 B nna HenpepeiBHbIX nomex, 100 B - gis kpaTko-
CPOYHBIX MTOMEX;
— VYPpOBHM KacarOTCsl MCIBITATENbHBIX HAIMPSKEHUN MOCTOSIHHOTO TOKAa M Ha 4acTOTax
anektpocety 162/3 I'u, 50 I'm u 60 I'1.
WcnbiTaTenbHble YPOBHH JJI MCHBITAHUS HAa HEBOCHPUUMYHMBOCTh K KOHIYKTHB-
HBIM HECUMMETPHUUYHBIM TIOMEXaM B Jihara3oHne 4yactot oT 15 10 150 ' 1oyKHBI OBITH:
— MHcnbitarensHoe HanpspbkeHue - ot 10 no 1 B (ot wactotel 15 'y ypoBeHb cHUXkaeTcs
Ha 20 nb / npexany no 150 I'n).
HcnbiTaTenbHble YPOBHU JJISI UCIIBITAHUS HA HEBOCIPUUMYUBOCTh K KOHJIYKTHB-
HBIM HECUMMETPUYHBIM NomexaM B auamnazoHe vactoTr oT 150 I'm mo 1,5 k' mosmkHbI
ObITh: McmipiTaTennpHOE HanpspkeHue - 1 B.
HcnbiTatenbHble YPOBHU JJISI UCIBITAHUS HA HEBOCIPUUMYUBOCTh K KOHJIYKTHB-
HBIM HECUMMETPUYHBIM MTIOMEXaM B IMara3oHe 4actoT oT 1,5 1o 15 k['11 7o KHBI OBITH:
— MHcneitarensHoe HamnpsbkeHue - oT 1 1o 10 B (ot wactotsl 1,5 xI'1 ypoBeHb yBEnUUU-
Baetca Ha 20 nb / nekany no 15 xI').
HcnbrTaTenbHble YpOBHE JIJIs1 UCIIBITAHUS HA HEBOCIIPUUMYHUBOCTD K KOHYKTHBHBIM
HECHUMMETPUYHBIM TIOMeXaM B JuariazoHe 9actot oT 15 1o 150 xI'11 70JKHBI OBITH:
— MHcneitarensHoe HanpsixeHnue - 10 B.
Pe3ynbpTaThl HCTIbITAHUS JOJIKHBI OIEHUBATHCS MO YPOBHIO KauecTBa A KadecTBa
(YHKIITMOHUPOBAHHUS.

1.4.14 YcTpoiicTBO YCTOMYMBO K JEMCTBUIO MPOBAJIOB, KPATKOBPEMEHHBIX MPEPHI-
BaHUU U U3MEHEHUW HAMPSKEHUSI HA BXOJHOM MOPTY 3JIEKTPOMUTAHUS MOCTOSHHOTO TOKA
B cootBeTcTBUU ¢ TpeboBanusimu JICTY IEC 61850-3: 2013 (KoMMyHUKAIIMOHHBIE CETH H
cucteMbl Ha moactaHiusax. Yacte 3. OOmme texuuueckune tpedoanus (IEC 61850- 3:
2002, IDT), ACTY IEC 61000-6-5: 2008 (3;ekTpoMarauTHas CoBMecTUMOCTh HacTth 6-5.
HeBocnpuuM4unBOCTh 000pYAOBAHUS INEKTPUUECKUX CTAHIUN U MOACTAHIIUN K TOMEXaM
(IEC / TS 61000-6-5: 2001)), ACTY IEC 61000-4-17: 2007 (25€KTpOMarHuTHasi COBMe-
ctuMocTh Yacts 4-17. MeToIMKM UCTIBITaHUSL U U3MepeHus. VcnbpITaHne Ha HEBOCIIPUUM-
YUBOCTb K JICHCTBUIO MTPOBAJIOB, KPATKOBPEMEHHBIX MPEPBIBAHUN U U3MEHEHHI HaNpshKe-
HUSL Ha BXOJHOM TMOPTYy 3yekTponuTanus nocrosHHoro toka (IEC 61000-4-17: 2000,
IDT)).

CreneHp KECTKOCTH UCTIBITAHUN - TPETHSL.

HcnibiTaTenbHbIC YPOBHU ISl HCTIBITAHUS JTOJDKHBI OBITh:

— VYpoBeHb MyJbCalMil HANPSKEHUS] TUTAHUSI OTHOCUTENIHHO HOMHHAIBHOTO HAMpshKe-
Hust nutanud - 10%.
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1.5 DaexkTpoMarHuTHasi COBMECTUMOCTh (3IMUCCHS TOMeEX)

1.5.1 Dmuccus nomex ycrpoiictBa cootBeTcTByeT TpeboBanusm JICTY IEC 61850-
3: 2013 (KoMMyHHKAITMOHHBIE CETH U CUCTEMBI Ha mojcTaHIusaX. Yacte 3. O0mme TeXHu-
yeckue TpeboBanus (IEC 61850-3: 2002, IDT), ACTY IEC 61000-6-4: 2009 (3:mexTpo-
MarHuTHasi COBMECTUMOCTh HacTh 6-4. OMuccusi moMmex B npou3BoACTBeHHBIX 30HaxX (IEC
61000-6-4: 2006, IDT), ACTY CISPR 22: 2007 (O6opynoBanue HHPOPMAIIMOHHBIX TEX-
Hostoruil. XAPAKTEPUCTHUKMU pagunonomex . Hopmel u metons! nusmepenus (CISPR 22:
2006, IDT).

1.6 XapakTepucTuk PyHKUMH KOHTPOJISA, UHANKALMA U yIIPABJIeHUsI

1.6.1 YcrpoiictBo MRZS-S obGecrieunBaeT KOHTPOJIb M WHIWKAIIMIO CIETYIOUTAX
BEJINYHH:
— Toka a3 A, Bu C;
— TOKa MPSAMOM MOCIe0BATEILHOCTH;
— TOKa 00paTHOM MOCJIeI0BATEIbHOCTH;
— pacuetHoro Toka 3lo-1;
— wnanpspkenust Ua-1, Ub-1, Uc-1 u nuneiinbie Hanpsixenust Uab-1, Ubc-1, Uca-1 Bxona
1 (BBOx 1);
— wnanpspkenust Ua-2, Ub-2, Uc-2 u nunelinbie Hanpsikenust Uab-2, Ubc-2, Uca-2 Bxona
2 (BBOZ 2);
— pacuetHoro HanpspkeHus 3Uo;
— HanpsDKCHHS MPSIMOU MOCIEeI0BATEILHOCTH;
— HanpspKeHUs 00paTHOM MOCIeI0BATEIbHOCTH;
— YacTOT HampshKEHUM BXoja 1 u Bxonaa 2;
— VIJ0B BCEX TOKOB M HAIPSKEHUM OTHOCUTEIBHO OMIOPHOTO;
— aKTUBHOM (NIpsSIMOM, 0OpaTHOM) M pPEaKTUBHOM (B YETHIPEX KBaJpaHTax) AJICKTPOIHEP-
T'Uil;
— QAKTUBHOW, PEAKTUBHOMW U MOJIHOW MOIIHOCTEW;
— COs Q.
YcerpoiictBo obecrieunBaeT B aBapuHOM pexkume (Tipu cpabaThIBAaHUM COOTBET-
CTByIOIIEH QYHKIIMHU) (PUKCAIIIO0 MAKCUMETPOB:
— MaKCHUMaJIBHOTO (pa3HOTO TOKa;
— MUHUMAJILHOTO (h)a3HOTO WJIU JIMHEWHOTO HAIIPSKEHUS;
— MaKCHMAaJIbHOTO (Da3HOTO WIIH TUHEHHOTO HATIPSDKCHHS;
— MAaKCHMAaJIbHOTO OTHOIIEHUS TOKa OOpAaTHOW MOCIEA0BATEIPHOCTH K TOKY MPSIMOM TTO-
CJIEOBATENBLHOCTH,
a TaK)Ke 3HaYEHUM BCEX JIPYTMX aHAJIOTOBBIX CUTHAJIOB B MOMEHT (DUKCAIIMK MaKCUMETpa.
BxoaHbie aHAIOrOBBIE CUTHAJIBI P MOAKIIOUCHUH K U3MEPUTEIBHBIM TpaHC(op-
MaTropaM UMEIOT CIEAYIOIIME TapaMeTpbl (HOMUHAIbHBIE 3HAUCHHUS ):
— HOMUHAJIbHBIN nepeMeHHbIN TOK [H a3 - 5A;
— yacToTa nepeMeHHoro toka — 50 I';
— HOMHUHaJIbHOE (azHoe HanpspkeHue UH - 57,7 B;
— HOMHHaJIbHOE JuHeHoe HanpskeHne Unn - 100 B.
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Jnamna3oH KOHTpoJIMpyeMbIX TOKOB (a3 - B ipeaenax ot 0,1 go 30 In.

JlnanazoH KOHTPOJIS 3HAYEHUI JTMHENHBIX HanpsbkeHud - ot 0,1 no 150 B.

Jlnama3oH KOHTpOJIs 3HaUeHUH (a3HbIX HanpspkeHui - ot 0,1 1o 86,6 B.

Jnana3oH KOHTPOJISl 3HaYE€HHM 4acToT - oT 45 10 55 ['1.

Ha unnukarope TOkH, HapsiKEHUs] 1 MOIIHOCTH MOTYT OTOOpaxaThCsl Kak BO BTO-
PUYHBIX, TAK ¥ B TIEPBUYHBIX (C YMHOKEHHEM Ha KO3 puimeHT tpanchopMannu n3Mepu-
TEJbHBIX TPAHCPOPMATOPOB) BETMUHUHAX.

JlnanaszoH yctaHOBKH KO3(h(uimeHToB TpaHchopMamuu TpaHCHOPMATOPOB TOKA -
ot 1 10 2000, TpancdopmaTopoB HanpspkeHus - ot S0 7o 1800.

1.6.2 YcrpoiictBo umeer 16  AUCKPETHBIX BXOAOB ISl YIPABICHUS JIOTUKOU
ycTporcTBa (cMm. 1. 1.2). IIpu aTom:

— o0ecreynBaeTcss BOBMOXHOCTh BbIOOpa ISl KaXKJIOTO BXOJa OJHOTO WJIM HECKOIBKUX
Joruyeckux curtanon (cM. [lpunoxenue b);

— obecrneynBaeTCsi BO3MOKHOCTh Ha3HAYEHHUS BX0/a "MpSIMbIM" (cpabaThIBaHHUE T10 TOSIB-
JICHUIO HAMpsDKEHUs) WM "MHBEPCHBIM' (CpabaThlBaHHE IO MPOMAJaHHUIO HampshKe-
HUS);

— o0ecreuynBaeTcs BO3MOKHOCTh PaOOThI TUCKPETHBIX BXOJOB OT MOCTOSTHHOTO WJIW Tie-
PEMEHHOTO HAIPSHKEHUS MPU TOM BBIOOP THIIA HAMPSHKEHUS (MIEPEMEHHOE WJTH TTOCTO-
SHHOE) 3aJ1a€TCS 4epe3 MEHIO YCTPOWCTBA.

Jlornyeckue ypoBHU cpabaThIBaHUS TUCKPETHBIX BXOJIOB JIJIsl YCTPOUCTBA C MUTAHUEM

220 B:

— ypoBeHs “norudeckoro Hyjs” — ot 0 7o 100 B;

— ypoBeHb “norudeckoit equnuilpl” — ot 150 B 1o 250 B.

Jlornyeckue ypoBHU cpabaThIBaHUS TUCKPETHBIX BXOJIOB JJIsl YCTPOMCTBA C MUTAHUEM

110 B:

— ypoBeHs “noruueckoro Hyys” — ot 0 g0 50 B;

— YpOBEHb “JTOornu4ecKkout equuuipl” — ot 75 B 1o 125 B.

[Tpu paboTe oT HanpsHKEHUS MIEPEMEHHOTO TOKa 00ecTiedeHa BO3MOKHOCTh BBIOOpa
BpeMeHU (PUKCAIMHA YCTPOMUCTBOM U3MEHEHHS JIOTUYECKOTO COCTOSTHUS Ha BXO/IE B AHara-
30H€e OT 20 110 60 Mc ¢ TUCKpPETHOCTHIO n3MeHeHus 10 mc.

[Ipu pabGote OT HampsHKEHUS MOCTOSHHOTO TOKa 00eCIeYynBaeTCs BO3MOXKHOCTh
BBIOOpA BpeMEHH (PUKCAIMK YCTPOHWCTBOM M3MEHEHHUS JTOTUYECKOTO COCTOSHUS Ha BXOJE
B nuana3oHe oT 0 10 60 Mc ¢ TUCKPETHOCTHIO U3MEHEHUs 1 Mc.

Tox moTpebiieHus 1o 1enu AUCKPETHOTO BXO/Aa - He Oojiee 5 MA mpu HaNpsSHKEHUU
Ha Bxoze He oosee 250 B.

JluckpeTHble BXO/bl TajlbBAHUUECKH Pa3Bs3aHbl MEXY COOOM M OTHOCUTEIBHO 1ie-
1€V TTUTAHUS.

1.6.3 B 3aBUCHMMOCTH OT ammapaTHON KOH(GUTypaluu YCTPOHCTBO MOKET UMETh 3
ONTUYECKUX JUCKPETHBIX BXOJa JJIS MCIOJIb30BaHUS B (DYHKIIMU TyrOBOM 3amuThl. YyB-
CTBUTEJILHOCTh BXOJIOB MOKET OBITh M3MEHEHA uepe3 MEHIo, Kak omucaHo B 1. 3.14. K
STHM BXOJaM MOAKIIOYAIOTCS JaTYMKH BOJIOKOHHO-onTHueckue /[BO.

1.6.4 YcrpoiictBo uMeeT 16 IHCKPETHBIX BBIXOJOB - "CyXUX' KOHTAaKTOB peiie (CM.
n. 1.2). ITpu aTom:
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— obecrneyuBaeTcsi BO3MOXKHOCTh BbIOOpA JIJIs1 KaXKJIOI'0 BBIX0OJIa OJTHOTO MJIM HECKOJIbKHUX
JIOTUYECKUX CUTHAIIOB (cM. [Ipuoxenue b);

— o0ecreuynBaeTcs BO3MOKHOCTh pabOThI KaXKIOTO BhIXOJA: KaKk KOMaHAHOTO (0e3 3aro-
MHHaHHS ), KAK CUTHAJIBHOTO (C 3alIOMUHAHUEM ), KAK CUTHAJIBHOTO UMITYJIBCHOTO (C 3a-
IIOMUHAHUEM B pexxume: 1 ¢ 3aMKHYT / 1 ¢ pa30MKHYT);

— o0ecrieuynBaeTCs BO3MOKHOCTh COpOCa CUTHAJIBHBIX pejie uepe3 JUCKPETHBIN BXOJ;

— mno curHanaMm ‘“HeucnpaBrHocts oOmas”, “HeucnpaBHocTh aBapuiinas™ pese cpaOaThl-
BaeT B MHBEPCHOM PEXKHMME: TPU OTCYTCTBHH CHTHAJIOB Cpa0aTHIBAET, MPHU MOSBICHUU
XOTs OB OJTHOTO M3 HUX OTITYCKAaeT.

KommyTarmonHas cnmocoOHOCTh JUCKPETHBIX BBIXOJIOB CJICYIOIIAS:
J7s crtoBbIX BeIXooB (JIBeix.D.1, JIBeix.E.1) - 250 B, 5 A, 1100 BA/BT;
JUISL OCTAILHBIX BBIXOOB:

— npu 3ambikanuu neneu - 250 B, 4 A, 800 BA/BT;

— TMPU pa3MbIKAHUM LIENEH MOCTOSTHHOTO TOKA C MHIYKTUBHON HArpy3Koil M MOCTOSIHHOU
BpeMmeHHu, He npesbimaroiieit 0,02 ¢, npu Hanpsbkenuu 10 250 B - ve menee 30 Br;

— JUIUTENBHO JOMYCTUMBINA TOK 4 A.

1.6.5 YcrpoiictBo MRZS-S nmeer 20 cBETOAMOAHBIX MHAMKATOPOB (M3 HUX - 17
cBOOOHO MporpaMMupyemsle, Bkitouas "Start" u "Trip"). ng cBoGonHO mporpaMmMupye-
MBIX UHAUKATOPOB:

— obecrnieunBaeTcsi BO3MOXKHOCTh BBIOOpa ISl KaKIOTO HMHIUKATOpa OJHOTO WU HE-
CKOJIBKHX JIOTUYECKUX CUTHAIOB (cM. [Ipunoxenue b);

— o0ecneunBaeTcsi BO3MOXKHOCTb pa0dOThI I KaX/10r0 MHIMKATOPA, KaK C 3allOMUHAHM-
eM (TpUITepHBIN), TaK U 6€3 (HOpMaJIbHBIN).

— obecneunBaeTcss BO3MOKHOCTh cOpOca CBETOJUOIHBIX MHIAUKATOPOB C 3alIOMUHAHUEM
4yepe3 JUCKPETHBIN BXO, (PyHKIIMOHAIBHON KHOTIKOW MJIM OT KOMITBIOTEpA.

1.6.6 YcrpoiictBo MRZS-S nmeet mecth (hyHKIIMOHATBHBIX KHOIOK Ha TEpeaHei
nanenu. Kaxnas u3 GpyHKIHOHAIBHBIX KHOITOK MOKET padoTaTh B IBYX pPEeKUMAX:

— pexuM KHONKU. CUTHAIbI TEHEPUPYIOTCA MPU HAKATOU KHOTIKE.

— pexuM kioya. [locie nepBoro HakaTus Ha KHOMKY, B MTOJIOKEHUHU "BKIIOYEH" (TOPUT
BEPXHUI CBETOJMO/), TCHEPUPYIOTCS HA3HAYEHHBIE HA KHOIMKY CUTHAJIbI, TOCJIE BTOPO-
r0 HaKATHUS HA KHOIIKY, B MOJOKEHUN "BBIKIIIOUYEH" (TOPUT HUKHUM CBETOAMO), CUT-
Hajbl He reHepupyrorcs. [lonoxkeHune "kimroya" COXpaHSETCs B SHEPrOHE3aBUCUMOMN
MaMsITH.

Curnaiel, renepupyeMbie kHonkamu (cM. [Ipunoxenue b), Ha3HayaroTCs OTNIEIb-

HO ISl K&XKI0M KHOIKH Yepe3 MeHI0 (cM. 1. 3.9.14).

Buumanmue! B pexkume KHONIKHM M B pEKUME KITF0Ya JJOCTYITHBI pa3Hble HAOOPHI CUT-
HaoB. JlJig BBINOJIHEHUSI KOMaH/Ibl, HA3HAYEHHON Ha (DYHKIIMOHAJIbHYIO KHOIKY (WJIU TIe-
PEKIIIOUEHUS KHOMKU-KIII0Ya), MOXKET MOTPEeOOBATHCS MOATBEPAUTh €€ HAXKATUEM KIIaBH-
" 4— " (em. . 3.9.16).

1.6.7 YcrpoiictBo MRZS-S nmMmeer Ha nepeHEl MaHENIN JIBE KHOIMKU YIPABJICHUSA
BBIKITIOUaTeneM (BxiroueHue [I] u orkmouenue [O]) ¢ moacBeTKON CBETOAMOAAMHU M KHOII-
Ky cOpoca curHanuzanuu (kBuTupoBanus) [C], cOpachIBaroIyt0 CUTHAIBHBIE PeJie U TPUT-
TE€PHBIE CBETOAUOBI.
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Buumanme! JI)1s BBINOJHEHUS KOMaH 3THUX KHOIIOK, MOXET MOTPeOOBATHCS TO/I-
TBEPAUTH UX HAXKATUEM KJIABUIIH " <" (cm. 1. 3.9.16).

1.6.8 YcrpoiictBo MRZS-S umeer Boixon DIP nist nutanust 1ByX JUCKPETHBIX BXO-
noB. Beixox DIP paGotaer u npu nutanuu ycrpoictsa oT TokoB K3. [TocTosHHOe Hampsi-
xeHue Ha Beixoge DIP naxoautcs B ananazone ot 185 B no 225 B.

1.6.9 )KKH ycTpoiicTBa UMEET MOJACBETKY, KOTOPasi BKIFOYAETCS-BBIKIIOYAETCS 10

CJIEIYIOLIEMY AITOPUTMY:

— ycTpoicTBO BKItovyaerca Oe3 moacBetku JKKU u, ecnu mutanue ycTponcTBa UAET OT
oneproka (He oT TokoB K3), To uepe3 1 ¢ BKIIro4aeTcsi mOACBETKA;

— €CJIM YCTPOWCTBO NEPEXOAUT HA MUTAHKUE OT TOKOB K3 mOICBETKA BBIKIIIOUAETCS;

— uepe3 300 ¢ mocne crapTa MOACBETKH WIM IOCIE MOCIEIHEr0 HaXaTHs Ha J0O0YIO
KHOIIKY ITO/ICBETKA BBIKJIFOYAETCS;

— IIpU OTCYTCTBUU IOJICBETKH, MOCJIE HAXKATUS HA JIIOOYI0 KHOIIKY BKJIFOUAETCs MOJCBET-
ka (1 npu nutanuu ot TokoB K3). Eciau 310 kHOMKa paboThl ¢ MEHIO, TO PYHKIIMS 3TOU
KHOIIKH TPU [IEPBOM HAXKaTHUH HE BBINOIHAETCS, @ TOJIBKO BKJIFOYAETCS MOJCBETKA.

1.7 Xapakrepucruka QyHKUM 3alIUT 1 ABTOMATHKH

1.7.1 Bei0op rpynnsl yCTaBOK 3a1UT

1.7.1.1 YcTpoCTBO MMEET YeThIpE IpymIbl yCcTaBOK. DyHKIMOHAIBHASL CXEMa BbI-
Oopa Tpynmsl yCTaBOK MokazaHa Ha puc. 1.7.1.1 u 1.7.1.2.

1.7.1.2 I'pyniiel yCTaBOK UMEIOT CIAEAYIOUINE (PYHKIH 3aIIUTHL:
— 4eThIpexCTyleH4aTas MaKCUMaJIbHasi TOKOBas 3alll|Ta;
— JBYXCTyNeHYaTas 3allliTa MUHUMAJIbHOTO HAIPSKECHHUS;
— JBYXCTyI€HYaTas 3allliTa MAaKCUMaJIbHOIO HANPSKCHUS;
— aBTOMAaTHYECKOE MOBTOpPHOE BKIOUEHUE (AIIB 4yeThpexKpaTHOTO AEMCTBHUS);
— pe3epBHUpOBaHUE NP O0TKa3e BoikItovaTens (YPOB);
— aBTOMAaTHYECKOe BKJIOUeHUE pesepBa (ABP);
— 3ammTa oopatHoi nocnenoBaTenbHOCTH (3011 i KO®D);
— YHHBEPCAJIbHBIE 3aIUTHI.

1.7.1.3 I'pynmel ycTaBOK BRIOMPAIOTCS YEPE3 MEHIO U Yepe3 NUCKPETHHIC BXOIBI.

1.7.1.4 BoiGop uepe3 AUCKPETHBIE BXOIbI MMEET MPUOPHUTET HAJl BHIOOPOM Hepes
MEHIO.

1.7.1.5 BeiGop Tpynmbel yCTaBOK 4epe3 AMCKPETHBIA BXOH JCHCTBYET TOJBKO Ha
BpeMs MIPUCYTCTBUS CUTHAJIA HA JUCKPETHOM BXOJE.

1.7.1.6 Ilpu OTCYTCTBMU CUTHAJIOB BHIOOpa IPyNI yCTaBOK HAa BCEX MUCKPETHBIX
BXOJIax JICMCTBYET IpyIIa yCTaBOK, BEIOpaHHAs Yepe3 MEHIO.

1.7.1.7 Ilpn HaMyuu CUTHAJIOB BBHIOOpPA TPYMN YCTABOK HA HECKOJIBKUX TUCKPET-
HbIX BXOJaX OJIHOBPEMEHHO, aKTHMBHA TPyNIla YCTaBOK OT JAMCKPETHOI'O BXOJa, HA KOTO-
PBIi MOCTYNUT MEPBBIM CUTHAN BHIOOpA IPYIIIBI YCTABOK.

[Tpu >TOM (DyHKIMM 3aIIUT U aBTOMATUKU HE OJIOKUPYIOTCS, HO (hOpMUpPYETCS BbI-
XoiHOU curHaln "HewncnpaBHoCTh oOmas".

1.7.1.8 Ha Bpems cpabaThIBaHHs ITyCKOBBIX OPTraHOB 3aIUT U CAMMX 3aIIUT, BKIIIO-
YEeHMsI, OTKJIIOUEHHUS BBIKIIIOYATENs IEPEKITIOUEHUE TPYII YCTaBOK 3a0JI0KHPOBAHO.
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I8 M. 3 L T i ) ! o
o
| a 5
—— T
— &
U
= 0B rpynna ycrasok | i
o >=1 I i 4 rpynna ycTasox
CICT ey R S
& W
E rp. 4 i I Vg
o I E
H — 1
1 5 8
Buifiop 1 rpynnel yoTasok
B T =1 BriBop 1 rpynnsl yCTaBoK
Bibop 2 rpynns! yorasos L =
. m na yorasok &) "
, o 08 rpynna yi B i e OBlWan HeUCIPaBHOCTE

BwiGop 3 rpynnst yeTasok [ ]

Baifop 4 rpynnel yoTasok

Buifiop 3 rpyninkl YCTAROK —1

Cymma sxogos »1
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Puc. 1.7.1.1 ®yHkImoHaibHAsI cXeMa BEIOOpA TPYIIIBI YCTAaBOK (HAYAIIO)
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Mo MT31
NO MT3H 1 snepea
MO MT3H 1 Hazag e i |
M0 MT3MH1 5 0
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[4]
‘N0 MT32" [ ]

MO MT3H 2 snepen
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MO MT3H 3 Hasan
NoO MT3MNH 3
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"MO MT3 4" | ] 5

T |
NoOMT3H 4 Bnepea —— 1
MO MT3H 4 Hasag [

olojoy

MO MT3MH 4
"Cpab.MT34"
“NO Umax1" o >=1
“Cpabt.Umax1" g 3
“NO Umax 2
]
“Cpab.Umax2" |7
‘Mo Umin 17
“Cpa6. Umin1" |
O UninZ'| >=1 i
“Cpab. Umin °
[ ]
"Nno 3on” I—D‘D M
"aon”

=

PaGota ANB
“MNo YPOB"

“ Cpab.YPOB1” o >=1
“Cpab.YPOB2” 3 g L af >=1 Enok. [p yer ot aaut
pab. o
' 0

PaGota BB = 3

PaGota BO

“Kom 3 kn ABP "
“Kom 1 Bk ABP "

“Kom 1 oTkn ABP * o >=1
“Kom 4 skn ABP " 5 0
“Kom 2 skn ABP " -———3|
[4]
“Kom 2 oTkn ABP * r

& >=1

‘10 ABP k.1"

‘M0 ABP .2"

Puc. 1.7.1.2 ®dyHkuMoHalIbHas cXxeMa BbIOOpA IPyMIlbl YCTABOK (KOHEI)
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1.7.2 MakcuMajbHas TokoBas 3amura (MT3)
1.7.2.1 MT3 umeer ciieayrouye CTylneHu:

— 1 - cTyneHp ¢ HE3aBUCUMOMW BBIIEPKKON BPEMEHH (TOKOBAasi OTCEUKA) C BO3MOKHOCTBIO
IyCKa M0 HANPSHKEHUIO WK HanpasieHHas MT3 ¢ He3aBUCHMOM BBIIEPKKON BPEMEHH;

— 2 - CTYIIEHb C HE3aBUCHUMOM BBIIEPKKONW BPEMEHU C BO3MOKHOCTBIO ITyCKa MO HAMps-
JKEHUIO WJIM 3aBUCUMOM BbIIEpKKoil BpeMeHu (cornacHo IEC, mo tuny PT-80 wnu
PTB-1) unu nanpasnennas MT3 ¢ He3aBUCUMOM BBIAEPKKOU BPEMEHHU;

— 3 - CTYIIEHb C HE3aBUCHUMOM BBIJIEPKKONW BPEMEHU C BO3MOKHOCTBIO ITyCKa MO HAMps-
YKEHUI0 nin HanpasieHHas MT3 ¢ He3aBUCUMOI1 BBIIEPKKON BPEMEHU;

— 4 - CTyneHb ¢ HE3aBUCHUMOMW BBIIEPKKON BPEMEHH (3aIUTa OT MEPErpPy3KH) C BO3MOXK-
HOCTBIO ITyCKa MO HANPSKEHUIO WM HampasieHHas MT3 ¢ He3aBUCMMOM BBIIEPKKON
BPEMEHU.

1.7.2.2 lnana3zoH peryiaupoBaHus Toka cpadarbiBanus ctynenei — 0,1...30 ot IH.
[ar perynuposanus - 0,01 In.
1.7.2.3 Bpewms aerictBug nepBoid ctynenu — 0...32 ¢, BTOpo#, TPEThEH U YETBEPTOU

ctynend - 0...300 c. ar perynupoBanusi Bpemenu aeiictsus - 0,01 c.

Buumanue! Eciu mpu pacuere BpeMeHU JEUCTBUS CTYNEHU C 3aBUCUMOM BBIJIECPKKOU

BpeMeHu nosrydaercs unciio 6osee 300 ¢, To ono oopezaercs 10 300 c.

1.7.2.4 XapakTepucTUKa CTYNE€HU C 3aBUCUMOM OT TOKA BBIJECPKKOM BPEMEHH, CO-
orBeTcTByrOomME ctanaapty IEC, npuBeneHbl B IpUIoKeHUU A.
Bpewms cpabateiBanus no tuny PT-80 onpenensiercs no popmyie:

t= a T TyCT

rae:

t —Bpems cpabaThIBaHuU;

I — BXOonHOM TOK;

IycT — ycraBka 1o Toky BTopoi crynenu MT3;

TycT — ycTaBKa 1o BpeMeHH cpabaTbiBaHUsl BTOpO# ctynenn MT3.

Bpewms cpabateiBanus no tuny PTB-1 onpenensercs no ¢popmyie:

1
t= 3 T+ TyC'r

30-(1}%—1)

rae:
t —Bpemsi cpabaTbIBaHuUS;
I — BXO1HOM TOK;
IycT — ycraBka 1o Toky BTopoi crynenu MT3;
TycT — ycTaBKa 1o BpeMeHH cpabaTbiBaHUsI BTOpO# cTtynenn MT3.
1.7.2.5 Crynean MT3 ¢ myckoM 1o HampsKEHUIO ¢padaThIBAIOT MIPHU MPEBBIMICHUU
YCTaBKHU MO TOKY JHO00M M3 (a3 M CHUKEHUU HUKE YCTaBKH JIIOOOr0 U3 HANPsHKEHUM
UAB, UBC, UCA.
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1.7.2.6 lnana3oH ycCTaBOK IO HamNpsbKeHUIo s crynneHu MT3 ¢ myckom 1o
HanpspkeHuto — 2...150 B, mar - 0.01 B.
1.7.2.7 OGecmnieyeHa BO3MOKHOCTh YCKOPEHHSI BpEMEHU JICHCTBUSL BTOPOM U TPETh-
eit ctynenu MT3 ot 0.2 10 5 ¢ Ha Bpemst ot 0.2 10 5 ¢ o ¢akTy BKIIOUYESHHS BBIKIIOYATE-
1. JluckpeTHocTh ycTaHOBKH BpeMeH - 0,01c.
1.7.2.8 OGecrnieyena BO3MOXKHOCTh MPUHYAUTEIBHON YCTAHOBKH 4€pe3 MEHIO BTO-
poii u TpeThelt ctynenr MT3 B peskuM yCKOPEHHOM.
1.7.2.9 Ctynenu MT3 mpu BBeJEHHOW HANpaBICHHOCTH CpalOaThIBAIOT MpU Tpe-
BBHIIIIEHWU YCTAaBKH IO TOKY JitoOoi u3 a3 1A, IB, IC u nonaganuu yria Mexay 3Tou ¢a-
30 U COOTBETCTBYIOIMUM €il uHeiHbIM HanpsbkeHuem UBC, UCA, UAB (noBepHyThIM
Ha YroJl MOBOPOTa) B 30HY cpabaThIBaHUsI.
1.7.2.10 O6nacth 30HBI CpabaThIBaHUS MEXKIY BEKTOPOM TOKa (ha3bl M MOBEPHY-
TBHIM BEKTOPOM HampspKeHUs OoT MUHYC 85 + 5° 1o 85 + 5° mpu npsiMoOM HalpaBJICHUH U
MuHyc 95 + 5° 1o 95 £ 5° npu 06paTHOM HaIpaBICHUU.
1.7.2.11 Inana3oH yriioB moBopoTa (a3bl BEKTOpA JMHEWHOTO HANpsKeHus - ot 0
10 90° crynensimu uepes 1°.
1.7.2.12 lnarpamma HampaBiaeHHOCTH s A nmokazana Ha puc. 1.7.2.1.
1.7.2.13 HanpaBnenusle crynenn MT3 mnepeBoasdTcs B HEHAIpaBJICHHbIE IPU
camwkennn HanpspkeHuit UBC wnu UCA wnmun UAB Huxe HampspkeHHus OIOKHPOBKHU
HaIlpaBJIEHHOCTH - 5 B.
1.7.2.14 MT3 KOHTpOJMpYET UCIPABHOCTh Lienel HampspkeHus. Llenu Hampsike-
HUSl CUMTAIOTCS HEUCIPABHBIMHU, €CIIM BBIMOJHAETCS CIEAyIOlIee yClIOBUE: JI000e U3
Hanpspkenut (UBC, UCA, UAB) menbiie Bennuunbl 0,2 UH, a TOKM OPU 3TOM MEHBIIIE
1,2 In. Tlpu sTom opMHupyeTCsi CUTHAT HEUCIPABHOCTU LIETIEH HANPSIKEHUS U HAlpaB-
neHHblie ctyneHd MT3 u MT3 ¢ myckoM 1o HanpsKEHUIO MEPEBOATCS B HEHANPABIICH-
Hbie MT3.
Buumanmue! Ecnu yxe cpabotas myckoBoi opraH HarpaiieHHo MT3, a moTom oGHapy-
KUJIACh HEMCIPABHOCTD LIENEN HANPSKEHHsI, TO HEUCIIPABHOCTh UTHOPUPYETCS 10 MOMEH-
Ta BO3BpATa IIyCKOBOI'O OpraHa.
1.7.2.15 OGecnieueHa BO3MOXHOCTh 3a/laHUs paOOThl KaXXJAOW CTYINEHM HAINpaB-
JICHHOM 3aIllMThI KaK B IPSIMOM, Tak U B oOpaTHOM HampasieHnuu. [Ipu 3Tom obecriedena
BO3MOXKHOCTbH 33JJaHHsI Pa3HbIX YCTABOK B MPSIMOM U 0OpaTHOM HaIpaBIICHUU.
1.7.2.16 Koa¢dduuneHt Bo3BpaTa MyCKOBBIX OPraHOB CTYIIEHEH 3alUTHI - HE Me-
Hee 0,95 no Toky, He 6onee 1,05 nmo HanpspkeHuto, He OoJee 5° o yriy.
1.7.2.17 OTkI0HEHUE OCHOBHBIX MMapaMeTpoB cpabaThIBaHUS 3aLIUThI OT YCTAHOB-
JIEHHBIX - He Oosee 5 %.
1.7.2.18 ObecnieyeHa BO3MOXHOCTh BBIBOJA KOHTPOJIS ILIETIEH HaIpsDKEHHS, a
TaKKe JJIs1 KayKIOM CTYNEHU 3alllUThl OTAENIBbHO: cpabaThlBaHMsI, HAPABIEHHOCTH.
1.7.2.19 Ob6ecneyeHa BO3MOKHOCTh CTAaTHUYECKOW OJOKMPOBKU Ka)XJAOW CTYNEHU
MT3 uepe3 qUCKPETHBINA BXO/I.
1.7.2.20 OGecnieuena cratuyeckass OJOKHMPOBKA YCKOPEHHUS BTOPOW CTyIeHeH
MT3 uepe3 TUCKPETHBIN BXOJ.
1.7.2.21 ®ynknuonanpHas cxema 6moka MT3 nokazana va puc. 1.7.2.2 - 1.7.2.7.
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Tabmuma 1.7.2 Cwurnansl u mapametpsl 6;10ka MT3

HaunmenoBanue

Omucanue

CUT'HAJIBI

biok. MT31(2,3,4)

brnokupoBka paborst MT31(MT32, MT33, MT34) Ha Bpemsi Hanuuus
CUTHaJa

biok. yck. MT32(3)

biokuposka yckopenus MT32 (MT33)

Cekr. MT3H1(2,3,

OnuH U3 BEeKTOpOB Toka y HampasieHHo MT31(MT32, MT33, MT34)

4) ip. HAaXOJUTCS B CEKTOpE "mpsiMon”

Cekr. MT3H1(2,3, OnuH U3 BEeKTOpOB Toka y HampasieHHo MT31(MT32, MT33, MT34)
4) o6p. HaxOJIUTCS B CEKTOPE "0OpaTHBII"

110 MT31(2,3,4) Curnan cpabaTsiBanus myckoBoro oprana MT31(MT32, MT33, MT34)
1O MT3HI1(2, 3,4) Curnan cpabaTbeIBaHHUsI ITyCKOBOTO opraHa HampasieHHoi MT31(MT32,
IPSIMOiL MT33, MT34) B npssMOM HanpaBjIeHUU

1O MT3H1(2, 3,4)
00p.

CurHan cpabaThIBaHUsI ITyCKOBOTO opraHa HampasieHHoi MT31(MT32,
MT33, MT34) B 06paTHOM HaNpaBICHUH

I1O U MT3IIH1(2,3, | Curnan cpabateiBaHus myck. oprana HampstkeHus MT31(MT32, MT33,
4) MT34) ¢ nyckoM 10 HaNpsKEHUIO
IO MT3I1H1(2,3,4) | Curnan cpabatsiBanus myck. oprana MT31(MT32, MT33, MT34) ¢ nyc-
KOM IO HalpspKEHUIO
MT31(2,3,4) Curnan cpabateiBanust MT31(MT32, MT33, MT34)
I1O 610x.U MT3H Curnan cpabaThIBaHHs IyCK. OpraHa OJIOKMPOBKH HampaBiieHHOCTH MT3
110 YPOBHIO HampsibkeHus (em. 1. 1.7.2.13)
HIIH-MT3 Curnan HEMCIIPABHOCTH 1enend HanpsokeHus (em. m. 1.7.2.14)
ITAPAMETPEI
YcraBka MT31 VYcraBka o TOKy nepBoil (BTOpoil, TpeThel, yeTBepToi) ctynenu MT3
(2,3,4)
VYcraska MT3H1 VYcraBka MmO TOKY NEpBOH (BTOpOHM, TpETbeW, YETBEPTOH) CTYNEHU
(2,3,4) npsimoit HanpasjieHHOH MT3 B npsMom HamnpaBlIeHUU
VYcraBka MT3H1 VYcraBka 1O TOKYy NEpBOH (BTOpOHM, TpETbeW, YETBEPTOH) CTYNEHU

(2,3,4) oOpaTHbIi

HarnpaBieHHO MT3 B 0OpaTHOM HampaBiICHUU

VYroi noBopora
MT3H1 (2,3,4)

VYTroi1 10BOpOTa BEKTOPA HANPSKEHUS U1 IEPBOU (BTOPOU, TPETHEN,
YETBEPTOW) CTYIIEHH HarpaBjieHHOW M T3

VYceraska MT3ITH1
(2,34

VYcTaBka 110 TOKY NepBOM (BTOpOH, TpEThEH, ueTBepTOil) cTynenn MT3 ¢
IIYCKOM I10 HAIIPSKEHUIO

Uyct. MT3IIH1
(2,34

VYcTaBka 110 HanpsHKEHUIO NEPBON (BTOPOM, TPEThEW, YETBEPTOM) CTyIe-
H1 MT3 ¢ mycKoM 10 HaNpsKEHUIO

TMT31(2,3,4) VYcTaBka o BpeMeHH (BbLAECPAKKA) IEPBON (BTOPOM, TPETHEH, YETBEPTOMN)
ctynenu MT3

TMT3H1(2,3,4) YcTaBka o BpeMeHH (BbLAECPAKKA) NIEPBON (BTOPOMH, TPETHEH, YETBEPTOM)

IPAMOM cTyneHu HanpaBiaeHHo MT3 B npsiMOM HanpaBjieHUU

T MT3H1(2,3,4) VYcraBka mo BpeMeHH (BbIIEPKKA) MEPBOMl (BTOPOM, TPEThEU, YETBEPTOM)

00paTHBIN crynenu HanpasieHHoi MT3 B oOpaTHOM HarnpaBiIeHUH

T MT3IIH1(2,3,4) | YcraBka no BpeMeHU (BBIACPKKA) MEPBOIl (BTOPOM, TPETHEU, YETBEPTOM)

ctynnenu MT3 ¢ myckom no HanpsKEHUIO

T yckop. MT32

Brineprkka Bropoit ctynenu MT3 B pexxrme yCKOpEHUst

T ycxkop. MT3H2
MPAMO

Beigep:kka BTOpPOM CTYIIEHHM HAIPABICHHOM B IIPSAMOM HAaIIPaBJICHUU
MT3 B pexxume yCKOpEHUst
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Haunmenosanue Onucanue
T yckop. MT3H2 Brinepkka BTOpO# CTyINeHHM HampaBJICHHOW B OOpaTHOM HampaBlICHUU
00paTHBIN MT3 B pexuMe ycKOpeHus
T ycxkop. MT3IIH2 | Beinepxka Bropoii ctynnenn MT3 ¢ myckoM 10 HampsKEHUIO B PEKHUME
YCKOPEHUS
T BBO#A yCKOp. Bpewms, Ha kKoTOpoe BBOAUTCS ycKOpeHue BTopoi crynenu MT3 nocie
MT32 BKJIFOYEHUS BBIKIIFOUATES
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Puc. 1.7.2.1 lnarpamMmma HarpaBieHHOCTH 15 [A
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PaGora MO MT3H 1
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Puc. 1.7.2.2 ®dynkunoHanbHas cxema 610ka MT31
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Puc. 1.7.2.3 dynkuroHaibpHas cxema 610ka MT32 (Hauaso)
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Patota MO MT3H 3
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Puc. 1.7.2.5 ®dynkunoHaipHas cxema 610ka MT33 (Hauaso)
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PaBota MO MT3H 4
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1.7.3 3amuTa MUHUMAJIbHOTO Hanpsikennsi (3HMuH)
1.7.3.1 3HMuH uMeer ABe CTYIIECHH.
1.7.3.2 Kaxxnaa crynenp 3HMUH JelicTByeT Ha OTKJIHOYEHUE WM CUTHAN C BbI-
NEPKKOM BPEMEHH.
1.7.3.3 Ilyck 3HMUH nNpoMCXOAUT NMPHU CHUKEHUHM HUXKE YCTaBKH (Pa3HBIX HAmps-
wenuit UA, UB, UC unu nuneiinbix Hanpsbxkennit UAB, UBC, UCA.
1.7.3.4 OGecneueHa BO3MOXKXHOCTh BBIOOpA IBYX BapHAHTOB ITyCKa:
— TOJIbKO MPH cpabaThIBAHUU BCEX MTyCKOBBIX OPTaHOB HampspKeHUs (Joruka “1”);
— TIpu cpabaThIBAHUU XOTS ObI OJTHOTO ITYCKOBOTO OpraHa HanpsibkeHus (joruka “UJIN”).
[Tepexmouenue (noruka “M”) - (noruka “MJINM”) ocymiecTBiasieTcss MpU MOMOIIH
MEHIO.
1.7.3.5 O6ecnieuena OnokupoBka 3HMuH 1o Toky. Ilpu 3ToM obecnedyeHa BO3-
MO>KHOCTb BBO/JIa — BbIBOJIa OJIOKMPOBKH 3HMUH 10 TOKY MPU OMOIIU MEHIO.
1.7.3.6 IIpu BeIBOAe OsokupoBkr 3HMUH 1O TOKy oOecredyeHa OJOKMpPOBKa
3HMuH 10 HaNpsSHKEHUIo, eciii 0HO HaxoauTces Hiwke 0,25 B (st oGecrieuenust paboTsi ¢
YCTPOMCTBOM MPU OTCOCAWHEHWH OT HEro LENed HANPSHKCHUS NPU BKIOUYEHHOU
3Hmun).
1.7.3.7 OGecrieueH BBOA — BBIBOJ OJOKHUPOBKH 1O HAMPSDKEHUIO TPY MTOMOIIU Me-
HIO.
1.7.3.8 lnanazon ycraBok oOeux ctyneHer 3HMUH 1O HampspKeHHIO - OT 5 10
110 B ¢ nuckpernoctsio nzmenenus 0,1 B.
1.7.3.9 lnana3zoH ycTaBoOK 1o Toky obeux cryneneir - ot 0,25 1o 5 A ¢ auckper-
HocThIO n3MeHenus 0,01 A.
1.7.3.10 JIlnana3zoH ycTaBOK 0 BpeMEHM cpadaThiBaHMs 00eux cTtyneHed 3HwmunH
— o1 0,1 1o 32 ¢ ¢ guckpetHoctbto uameHenus 0,01 c.
1.7.3.11 3amura noakiaoueHa yepe3 GUIbTp MEPBOM TaPMOHUKH JJISI OTCTPOUKH
OT BBICIIUX TAPMOHHUK.
1.7.3.12 3arpybnenue 3amuthl Ha yactore 150 ' He menee 4, Ha yactoTe 400 'y
He MeHee 15.
1.7.3.13 OGecnieuena craTudeckas OJOKMPOBKA HIJIM MYCK KaXIOM  CTyNEeHU
3Hwmun gepes JIB. [Ipu aTom obecrieueH BBOI—BBIBOI OJIOKMPOBKH U yCKa TIPH TIOMOIIIH
MEHIO.
1.7.3.14 OGecnieueHa BO3MOKHOCTh BBOJa—BBIBOAA W3 PaOOThl KAXKIOW CTYINEHU
3HMHH OTJIENBHO.

Tabnuua 1.7.3 Cur"aiibl 1 mapaMeTpsl 0J0Ka 3alUThl MUHUMAJIBHOTO HAIPSKEHUS

HanmenoBanue Onucanne
CUT'HAJIBI
I1O 3Hmunu1 CurHan cpabaTbIBaHUS ITyCKOBOT'O OpraHa MepBOM CTYIEHH 3aIUThl MU-
HUMAJIbHOT'O HAITPAKCHUA
3HMun1 CurHan cpabaTbIBaHUS MEPBOM CTYMEHH 3alIUThl MUHUMAJIBHOTO HaIpsi-
KCHUA
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Haunmenosanue Onucanue
11O 3Hmun2 CurHan cpabaTbIBaHUS ITyCKOBOT'O OpTaHa BTOPOM CTYIEHU 3allUThl MHU-
HUMAaJIbHOT'O HAIPSKEHUS
3Hmun2 Curnan cpaGaTbIBaHUSI BTOPOIl CTYIEHH 3aIUThl MUHUMAIBHOTO HAIps-

KEHUA

brokx. SHMuu1

CurHan CTaTH4eCKOi OJIOKUPOBKH IEPBOM CTYIICHH 3alTUTHI

bnok. 3HMuna2

Cursan craTHuecKoi OJIOKMPOBKH BTOPOH CTYIEHH 3aIIUTHI

ITyck 3Hmun1 Curnan BHENIHEro 3amyCcKa MEpPBOM CTYNEHU 3alUThl MUHUMAJIBHOTO
HAIPSDKEHUS
ITyck 3HmMun2 Curnan BHEIIHEro 3amycka BTOPOM CTYNEHW 3alIUThl MUHUMAaJbHOTO

HaIpSHKEHUS

ITAPAMETPBI

Vceraska 3Hmuu1

YcraBka 110 HAITPAKCHUTIO HepBOI\/'I CTYIICHU 3alllUTbl MHUHUMAJIbHOI'O
HAIPsXKCHU A

Vceraska 3HMuna2

YcraBka no HAIPsPKCHUIO BTOpOI>'I CTYNICHH 3alllUThl MHWHUMAJIbBHOTI'O
HAITPsXKCHU A

Brinepxxka 3HMun1 | YcTaBka 1o BpeMEeHU NMEPBOM CTYIEHHW 3aIUThl MUHUMAJIBHOTO HaIps-
KEHUA
Brinepxka 3HMHuH2 | YcTaBka 1Mo BpeMEHHM BTOPOM CTYNEHM 3alUThl MUHUMAJIBHOTO HaIps-

KCHUA

| Jalz] | Bnok.Umin1 |

| M | Umint : BKV/OTKN |

| fil=) Myck Umin 1 |

Mo Umin 1
Uab=Uyct Umin 1

5 & “No Umin 1"
| £
1]
0]

unu
Ua=<Uyct Umin 1

MO Umin 1
Ubc<Uyct Umin 1

unu
Ub<Uyct Umin 1

MO Umin 1
Uca<Uyer Umin 1
unu
Ue<Uyer Umin 1

—

S . i 0| -
T ' g T i & . T ? o
e O

M |I'|O Umintno:laniA | o i_‘

MO Uénk. UmuH1
TIMHEHbIE
Uae unu Ubc unu Uca < 0,258
Wnu thasHele
Ua wnu Ub unu Uc < 0,258

“Cpab. Umin 1"
T Umin 1

M| UBnk Umun1; }»
BKINIOTKN

MO 16nk. UMuH1
lawnleule<lyer

M | 16k Unmnt.: BRI/ i
| OTKN y &

Puc.1.7.3 ®yuknuonansHas cxema 0yoka 3Hmun1 (3HMuH2 - nieHTHYHO)
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1.7.4 3amuTa MakcuMaabHoro Hanpstxkenusi (3Hmakc).
1.7.4.1 3HMaKc UMeEeT JIBE CTYIIEHHU.
1.7.4.2 Kaxnas u3 cryneneid 3HMakc 1elcTByeT Ha OTKJIFOUEHUE WIIA CUTHAI.
1.7.4.3 Ilyck 3Hmakc MpOMCXOOUT MpPU MOBBIMICHUH BBIIIE YCTaBKU (Pa3HBIX
Hanpspokenuit UA, UB, UC win nuneitnesix Hanpsikenuit UAB, UBC, UCA .
1.7.4.4 OGecrnieueHa BO3MOXKXHOCTh BBIOOpA IBYX BApHAHTOB ITyCKa:
— TOJIbKO MPH cpabaThIBAHUU BCEX MTyCKOBBIX OPTaHOB HampspKeHHs (Joruka “1”);
— Tpu cpabaTbIBaHUU XOTS ObI OJJTHOTO ITyCKOBOTO OpraHa HanpsikeHus (jJoruka “UJIN”).
[Tepexmouenue (noruka “MN”) - (;mormka “UJIN”) ocymiecTBISIETCS MPU MTOMOILIH
MEHIO.
1.7.4.5 Jlnanazon ycraBok o0eux cryneHerd 3Hmakc mo HanpspkeHuto - oT 23 10
140 B HOMMHAIBLHOTO HAMPSHKEHUS C AUCKPETHOCTHIO n3MeHenus 0,1 B.
1.7.4.6 JInanazoH ycTaBOK 00euX CTyleHel 1o BpeMeHu cpabarbiBanusi 3Hmakc -
oT 0 1o 300 ¢ ¢ auckpetHocThio u3MeHenus 0,01 c.
1.7.4.7 ObecrnieyeHa BO3MOKHOCTh YCTAHOBKH K03((HIeHTa Bo3BpaTa MmyCcKOBO-
ro oprana B auamnasose ot 0,5 1o 0,96 ¢ marom 0,01.
1.7.4.8 3amuTa noAkiIoueHa yepe3 GUiIbTp MepBOil TapMOHUKH JIJIs1 OTCTPONHKU OT
BBICIIIUX TAPMOHHUK.
1.7.4.9 3arpybnenue 3amuthl Ha yactote 150 ['m He menee 4, Ha gactore 400 I'iy
He MeHee 15.
1.7.4.10 OGecnieuena craTudeckas OJOKUpOBKa obewx crymeHerd 3Hmakc gepes
JIB. I1pu s3TOoM 0obOecrieueH BBOJ—BBIBO/I OJIOKHMPOBKH MPU MTOMOIIHA MEHIO.
1.7.4.11 ObecnieyeHa BO3MOXHOCTh BBOJIa—BbIBOJIa M3 PAa0OThI KAXIOM CTYNEHHU
3amuthl 3HMake oTnensHo.

Tabnuna 1.7.4 Curnansl 1 mapameTpbl 0J0Ka 3aIIUThl MAKCUMAJIbHOTO HAMIPSKECHHUS

Haumenosanue Ornucanue
CUT'HAJIBI

ITO 3Hmakcl Curnan cpabaThIBaHHSI ITYCKOBOTO OpraHa TEPBOM CTYIEHHU 3alTUTHI
MaKCHMAaJIbHOTO HaIPSHKEHUS

Cpab. 3Hmaxcl Curnan cpabGaTbiBaHMsI TIEPBOM CTYNEHU 3alIUTHl MaKCHUMAaJIBHOTO
HaNpsUKEHUs

11O 3Hmaxkc2 Curnan cpabaThIBaHHSI IYCKOBOTO OpraHa BTOPOW CTYIEHH 3allUThI
MaKCHMAaJIbHOT'O HaIIPSHKEHUS

Cpab. 3Hmaxkc2 Curnan cpabGaTblBaHHsI BTOPOM CTYNEHH 3allUThl MaKCHUMaJIbHOTO
HaNpsKEHUs

bnok. 3Hmakcl CurHan craTu4eckoil OJOKMPOBKM TEPBOI CTYNEHU 3allUThl MaKCH-
MaJbHOTO HAIPSKEHUS

bnox. 3Hmakc2 CurHan cratu4eckoil OJOKMPOBKM BTOPOHM CTYNEHH 3aIIUThl MaKCH-
MaJIbHOTO HalPsKEHUs

ITAPAMETPBI

VYcraBka 3Hmakcl VYceraBka 10 HAIPSDKEHUIO IEPBOM CTYIEHW 3alIUThl MaKCUMaJIbHOI'O
HaIpsHKEHUs

VYcraBka 3Hmaxkc2 VYceraBka IO HANPSKEHUIO BTOPOM CTYIIEHH 3allUThl MAaKCHUMAaJIbHOTO
HaIpsOKEHUs
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HanmenoBanue Ormcanue

Boinepxka 3Hmakcl | YcraBka 10 BpeMEHHM TI€PBOM CTYNEHU 3alIUThl MaKCUMAJIBHOTO
HaNpsDKEHUs

Boigepxka 3Hmakc2 | YcraBka Mo BpeMEHU BTOPOW CTYIEHM 3alUThl MAKCUMAJIBHOTO HaIIpsi-
KCHUS

KB 3Hwmakc Kosdduument Bo3BpaTta myckoBeIx opraHoB 3Hmakc

Mo Umax 1
Uab>Uyct Umax 1 | ] &

unu 7

Ua=Uyct Umax 1 g

“T0 Umax1”

MO Umax1
Ubc=Uyct Umax 1
Wnnu
Ub=Uyet Umax 1

L b

Mo Umax 1 SR “Cpab.Umax1"
Uca=Uyct Umax 1 '
unu : & &

Uc=Uyct U 1 0
c=UycT Umax J o o . T T Umax 1 0

[1] '—I

| M | MO Umax 1 no WKMNA ——e—— p-

!,ElB Bnokupoeka Umax 1 | |

IM‘ Umax 1 : Bkn I

Puc.1.7.4 ®yunknuonansHas cxema 0soka 3Hmakc (anroputMbl paboThI TIEPBOM U BTOPOI
CTYIIEHU UJICHTUYHBI)

1.7.5 3amuTa nmo Toky o6patHoii nociaenaoBaresbHocTH (30II)

1.7.5.1 30I1 umeeT OJIHY CTYIIEHb.

1.7.5.2 ®ynakuus 30I1 (korTpons obpeiBa (a3 (KOD)) peannzoBana Ha OCHOBE
KOHTPOJIS COOTHOIIIEHUSI TOKOB OOPATHOM U MPSIMOM TOCIIEI0BATEIIbHOCTEH.

1.7.5.3 Ilyck (yHKIIMM TMPOUCXOIUT TPU MPEBBINICHHN OTHOIICHUS TOKa 00paTt-
HOM MOCIEN0BATEIbHOCTA K TOKY MPSMOW MOCIEN0BATEIBHOCTH YCTABKH IO OTHOIIIE-
HUIO.

1.7.5.4 Nuana3on ycraBok — oT 0.01 mo 1.00. Crynens perynupoanus - 0,001.

1.7.5.5 IIlpu BenuuMHAX TOKOB NPSMOM WJIM OOpaTHOM IOCJIEA0BATEILHOCTH
MeHblIie BeauauHbl 0.05 A ¢yHKIMS OJIOKUpYeTCs.

1.7.5.6 Bpewms neiictBust — 0...32 c. Crynens perynupoBanus - 0,01 c.

1.7.5.7 Ob6ecrnieueHa BO3MOXKHOCTb BBOIa—BbIBO/Ia U3 paboThl pyHkimu 30I1.



36

PykoBozxctBo no skcruryatanun MRZS-S

Ta6nuna 1.7.5 Curnanel u napamerpsl 6s0ka 3011 (KOD)

Hanmenosanue Omnucanue
CUTI'HAJIbI
10 30II(KO®D) Curnan cpabaTbIBaHHs ITyCKOBOT'O OpraHa 3allUThl TI0 TOKY 0OpaTHON
110CJIEJ0BATENBHOCTH
30II(KO®D) Curnan cpabaTbIBaHHs 3aIUTHI 10 TOKY 00OpaTHOMN MOCIIEA0BaTENbHO-

CTH

Bbaoxk. 30II(KOD)

CurHajn craTHuecKoi OJIOKMPOBKU pabOTHI 3aIIUTHI

I[TAPAMETPEI

VYcraska 30II(KOD) VYcraBka 110 TOKY 3alIMTHl 0OpaTHOM MOCIEA0BATEILHOCTH
Boiaepxka VYcTaBka 1o BpeMeHHU (BBLAEPIKKA) 3aIUTHI 10 TOKY 00paTHOM mocie-
30II(KO®D) JIOBaTEILHOCTH
3001 (KO®)
Mo 12 6n 30M
12>005A "Mo 3omMm”
no 1241 3on
12/ >yer. 12/11 300 “ 0 & R
: . TKO® =0
g T 0
e —
Mo 11 6n 30M
11>0.05A

W] sonma }——

[ms | Bnok 301 |

-

Puc. 1.7.5 ®ynkuuonansHas cxema 6moka 30IT(KOD)

1.7.6 YcrpoiicTBo pe3epBupoOBaHus 0TKa3a BeiKI04aTeas (YPOB)
1.7.6.1 YPOB neilicTByeT Ha OTKJIFOYEHHUE CMEXKHBIX TPUCOSTUHEHUM.

1.7.6.2 Ilyck  YPOB pa6otaer ot BHyTpeHHux 3ammut (MT3, 33, 3Hwmun,
3Hwmakc, 3011, yHuBepCaIbHBIE 3alIUThl) WA BHEIIHUX YCTPOMCTB (YEPE3 NUCKPETHBIE

BXOJIbI).

1.7.6.3 YcTpoiicTBO UMEET YCTaBKy IO TOKY cpadaThiBaHUSI U JBE YCTaBKH (CTY-

MIEHHW) TI0 BPEMEHHU.

1.7.6.4 JlnanazoH ycTaBOK 1o TOKy cpabareiBanus - oT 0,25 10 5 A ¢ TUCKpeTHO-

ctbhio n3MeHenus 0,01 A.
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1.7.6.5 JInanazoH ycTaBoK o BpeMeHH cpabatbiBanus - oT 0 g0 32 ¢ ¢ auckper-
HocThIo u3MeHenus 0,01 c.

1.7.6.6 OTkiIOHEHHE TTapaMeTPOB cpabaThIBaHUS TI0 TOKY - He Oosee +5 %.

1.7.6.7 OTknoHeHue BpeMeHH cpabaTbiBaHUsl OT 3aJaHHBIX 3HAYCHMI - HE OoJee
+3 %.

1.7.6.8 OGecmeyena BO3MOKHOCTh BBOIa—BbIBO1a 13 paboTsl YPOB.

1.7.6.9 OGecnieuen BbIOOp BHyTpeHHUX 3amuT (Bce ctynenn MT3, 313, 3HmuH,
3Hwmakc, 3011, Bce crynienn Y3) qis nycka YPOB uepe3 meHro.

Tabnuma 1.7.6  Curnainel u napamerpsl 6;10ka YPOB

HaumenoBanue Onucanue
CUT'HAJIbI
Cpab. MT31 (2, 3,4) | Curnan cpaGaTbIBaHHs NEPBOU (BTOPOM, TPEThEH, YETBEPTOM) CTYNEHH
MT3
Cpa0. 3Hmakcl Curnan cpabaTbiBaHMs n1epBoi crynenn 3Hmake
Cpa0. 3Hmaxc2 Curnan cpabaTbiBaHusi BTOpoii ctynenn 3Hmakc
Cpab. 3Hmun1 Curnan cpabatbiBanus rnepBou crynenu 3HmuH
Cpa0. 3Hmun2 Curnan cpabaTbIiBaHus BTOpoit ctynenn 3HMuH
Cpab. 30TI(KOD) Curnan cpabareiBanus 30II(KOD)
Cpab. 3/13 Curnain cpabateiBanms 313
ITyck YPOB ot /IB Curnan 3amycka pa6otsl cxembl Y POB oT nuckpeTHoro Bxoja
110 YPOB Curnan cpabaTbIBaHUs TyckoBoro oprana YPOB
YPOBI1 Curnan cpabGaTsiBaHus niepBoii crynenn YPOB
YPOB2 Curnan cpabarteiBanus BTopoii crynenn Y POB
ITAPAMETPEI
Ycraka YPOB VYcraBka o Toky ¢yuknun YPOB
1 crynens YPOB VYcraBka o BpeMeHH (Bblepkka) nepsoii crynenu YPOB
2 ctynenp YPOB YcraBka o BpeMeHH (BbIIepKKa) BTopoit ctynenn YPOB
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Puc. 1.7.6 ®ynkunonanbHas cxema 6ioka YPOB
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1.7.7 ABTomaTu4eckoe noBTOopHOe BKiIOYeHUe (AIIB)

1.7.7.1 Peanmu3oBano yetbipexkpaTHoe AIIB ¢ BbIIepKKON BpEMEHMU.

1.7.7.2 OGecrnieuerna BO3MOXHOCTh BBOAa—BbIBO/a U3 paboTsl AIIB.

1.7.7.3 IIpeaycMoTpeHa BO3MOXXHOCTh BBOJIa-BBIBOIa M3 PAOOTHI BTOPOTO IHUKIIA C
OJTHOBPEMEHHBIM BBOJIOM-BBIBOJIOM W3 PA0OTHI TPETHETO U YETBEPTOTO, TPETHETO IHUKIIA
C OJTHOBPEMEHHBIM BBOJOM-BBIBOJIOM M3 paOOThI YETBEPTOTO, yeTBepTOro mukia AlIB.

1.7.7.4 Tlyck AIIB ocymectBisieTcst nmpu cpabatsiBanud MT3 (;11000i1 13 4eTbipex
CTYNEHEN) WIM OT BHEIIHUX YCTPOUCTB. [IyCK MOKET BBINIOJIHATHCS C KOHTPOJIEM IOJIO-
YKEHUsI BBIKJIFOYATeNs Wi 6e3, uTo BeiOUpaercs B nyHkTte MeHio AIIB "K.mon.BB s
AIIB".

1.7.7.5 Tlocne BkiItoueHUs BBIKIIOYaATeNs (mosiBieHue Hanpsbkenus Ha B "Ilo-
noxxenue BB") AIIB 6iokupyetcst Ha "BpeMsi TOTOBHOCTH .

1.7.7.6 TIlpenycmarpuBaeTcsi mporpaMMHbIM BBOJI U BbIBOJ Iycka AIIB ot ot-
IeNbHbIX cTyneHerd MT3.

1.7.7.7 AIIB uckiroyaeT BO3MOXHOCTb BKJIFOUEHUS BBIKIIOUATENS HAa KOPOTKOE
3aMbIKaHUE Tociie 3apepieHus padotel AIIB B TeueHne 3aJaHHOTO BPEMEHU.

1.7.7.8 lnanazon Bpemenu nerctust nukioB AIIB (T AIIB 1, T AIIB 2, T AIIB
3, TAIIB4) - ot 0,1 1o 200 ¢ ¢ nuckperHocthio uzmenenus 0,01 c.

1.7.7.9 Otknonenue Bpemenu 1ukioB AIIB oT 3agaHHBIX 3HaueHui - He OoJee
+3 %.

1.7.7.10 Inana3zon BpemeHnu O0nokupoBku AIIB mociie BKIHOYEHUS BBIKIIIOYATENS
(T BJIK AIIB ot BB) - o1 0,2 10 200 ¢ ¢ nuckperHocthio uamenenus 0,01 c.

1.7.7.11 Otknonenue BpeMeHu 0okupoBku AIIB mocie BKIIOUEHUST BBIKITIOUATE-
JIsL OT 33JIaHHBIX 3HAUEHUH - He Ootiee +3 %.

1.7.7.12 JIlnana3oH BpeMeHH MOATOTOBKH K OBTOpHOM padote AIIB mocie okoH-
yanus pabdotel nocieanero nukia (T BJIK AIIB 1, T BJIK AIIB 2, T BJIK AIIB 3, T
BJIK AIIB 4) - ot 0,2 1o 200 ¢ ¢ guckpetrHocthio uamenenus 0,01 c.

1.7.7.13 OTknoHeHrne BpeMEHH MOATOTOBKM K MOBTOpHOU pabote AIIB mocne
OKOHYaHUS MOCJEeIHEro uKia - He Oonee +3 %.

1.7.7.14 Obecneuena crarnueckas o6mokupoBka AIIB uepe3 JIB. Eciu AIIB yxe
3aIyCTHJIOCh, TO TIOSBUBIIUNCA TOCJE 3allycKa curHan 0JokupoBku ot B yxe He cMmo-
xeT octaHOBUTH AIIB 1 Bce BBeZIeHHBIE ITUKIIBI OTPAOOTAIOT.

1.7.7.15 Ilpu cpabarbiBannu BTOpoi cryneHu YPOB Beimmonnsiercsa copoc AIIB.
JlaHHas1 BOBMOYXKHOCTb BKJIFOUAETCS YEPE3 MEHIO.

Tabnuna 1.7.7 Curnansl u napametpsl 6;10ka AIIB

HaumenoBanue Onucanue
CUT'HAJIbI
Cpa6. MT31 (2, 3,4) | Curnan cpabaTbIiBaHUs MEPBON (BTOPOM, TPEThEH, YETBEPTOI) CTYIICHU
MT3
AIlIB (2,3,4) Curnan cpabaTbIBaHHs TEPBOTO (BTOPOTO, TPETHETO, YETBEPTOTO) IHK-
soB AIIB. JlnutenbHOCTh curHaia =~ 1 mc.
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HaunmenoBanue

Onucanue

Pabora AIIB

ATIB 3anynieHo, HAET OTCYET BPEMEHH

Crart. 0mok. AIIB

Curnan 6okupyer 3anyck AIIB

ITonoxenne BB

Cur"an MoJ0KEHUE BRIKITIOYATENS "BKITIOUEH "

ITAPAMETPBI

T AIIB1 YcraBka no Bpemenu AlIB1

T AIIB2 VYcraBka no Bpemenu AITB2

T AIIB3 ¥YcraBka o Bpemenn AIIB3

T AIIB4 VYcraBka no Bpemenu Al1B4

T baok. ATIB 1 Bpewms 61oxupoBku AIIB1 mocne cpabatbiBanus

T bnok. AIIB 2 Bpewms 6i1oxkupoBku AIIB2 nocie cpabaTbiBaHus

T bnok. ATIB 3 Bpewms 61oxupoku AIIB3 mocne cpabarbiBanus

T bnok. AIIB 4 Bpewms 6i1oxkupoBku AIIB4 nocie cpabaTbiBaHus

T bak.AIIB or BB Bpewmst roToBHOCTH 1TOCIIE BKIIFOUCHMSI BRIKTIOUaTess (1.1.7.7.5)
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1.7.8 ABToMaTH4YecKoe BKJIIOYeHHe pe3epBa (ABP)
1.7.8.1 B ycrpoiictBe npenycmorpeHo onHokpaTHoe ABP ¢ Boiaepxkoit unu 6e3
BBIJICPKKH BPEMEHU C JICUCTBUEM HA BKIIFOUCHHUE.
1.7.8.2 IIpeaycmoTpeHa BO3MOKHOCTh BBOJIA - BbIBO/IA U3 paboTel ABP.
1.7.8.3 Ilyck u pabota ABP Bo3MOKHA Kak MO CHMKEHHUIO HANpsHKEHHUs paboueit
CEKIIMH HIDKE 33IaHHOW BEJIMYUHBI, TaK U 1O MOBBIIICHUIO HAMIPSKEHUS pabodeit ceKuu
BBIIIE 33IaHHOI BETUYUHBI.
1.7.8.4 IIpenycMoTpeHa BO3MOXKHOCTh BBOJIa-BbIBOIA M3 paboThl ABP 1o mpeBbI-
HICHUIO HAMPSHKEHUS.
1.7.8.5 Ilyck u padora ABP BBOja 1 nmpu CHM)KEHUHW HANPSIKEHUSI OCYIIECTBIISA-
I0TCS MPU HATMYUU OJJHOBPEMEHHO JBYX YCJIOBHIA:
— ypoBenb Bcex Tpex HanpspkeHuit UAB1, UBCI, UCA1 BBoga 1 momkeH ObITh HMKE
yctaBku Ulmin<U]1x;
— ypoBeHb Bcex Tpex HampsbkeHuit UAB2, UBC2, UCA2 BBoaa 2 J0JKEH OBITH BBIIIIE
yctaBku U2min>U2x.
1.7.8.6 Ilyck u pabora ABP BBO#a 1 kak mpu CHW)KEHUU, TaK U MPHU MOBBIILICHUU
HaMpSHKEHUS, OCYIECTBIISIIOTCS TPU HAJIMYKUU OJTHOBPEMEHHO JIBYX YCJIOBUM:
— yposenb Bcex Tpex Hampspkenuin UAB1, UBC1, UCAI BBoga 1 momkeH OBITh HUXKE
yctaBkd Ulmin<Ulx nium Bbiie ycrapku Ulmax>Ulx;
— ypoBeHnb Bcex Tpex HampspkeHuit UAB2, UBC2, UCA2 BBoga 2 A0mKeH OBITH BBIIIE
yctaBkd U2min>U2x HO Huxke ycraBku U2max<U2x.
1.7.8.7 lna narnsgHocTy Ha puc. 1.7.8.1 mokazaHbl IITPUXOBOM JIMHUEH 00J1aCTH,
B KOTOPBIX JOJDKHBI HAXOAUTHCS HANpsbKeHUs Ha Bxogax 1 u 2 nis cpabateiBanust ABP
no Bxoay 1: a) - ;s ABP 1o cHmwkenuto HanpsbkeHus, 0) - 1t ABP o cHukeHuro u 1o

IMOBBIICHWIO HAITPSXKCHUA.

Bxoa 1 Bxopa 2

Ula U2 A Bxog 1 Bxog 2

Ul A u2 r
\ N

Ulmax >
\ U2max <
X— U2min > N

U2min >

7

Ulmin<
N \

a) 6)

Ulmin <

Puc. 1.7.8.1 3onbI cpabateiBanus ABP no Bxonay 1

1.7.8.8 uanazon ycraBok ABP no nanpsbkenuto Ulmin<U1x - ot 10 7o 100 B ¢
THUCKPETHOCTHIO n3mMeHenus 0,1 B.

1.7.8.9 Ilnanason ycraBok ABP no nanpsixennro U2min>U2x - ot 10 no 100 B ¢
TUCKPETHOCTHIO n3mMeHenus 0,1 B.
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1.7.8.10 Auanazon ycrtaBok ABP no nanpsbkenuto Ulmax>Ulx - ot 100 go 150
B ¢ nuckpernocteio nuamenenus 0,1 B.
1.7.8.11 Inana3on ycraBok ABP no nHanpspkenutro U2max<U2x - ot 100 go 150
B ¢ nuckpernocteio nuamenenus 0,1 B.
1.7.8.12 ITpn nycke ABP BBOza 1 yepes 3a1aHHOE BpeMsI BBIACPKKH OTKJIFOUECHUS
pabouero xanana 1 (T otkn pabd kan 1 min) npu cHKeHUM HanpspkeHUs (win T OTKI
pab kaH 1 max TpW TOBBIIICHUN HANPSHKEHUSI) (POPMUPYETCS] KOMAaHIA OTKIIOYCHUS
BBoJa 1 (Kom 1 otkn ABP) ¢ 3anannbeim BpemeneM yuHenus (T otk kaH 1).
1.7.8.13 JInana3oH BpeMEHH BBIJICP)KKU OTKJIIOUEHHUs] pabovero KaHajia 1 mo cHuU-
»eHuto HanpspkeHus (T otk pad kaH 1 min) - ot 0,2 10 32 ¢ ¢ AMCKPETHOCTHIO M3MEHE-
aus 0,01 c.
1.7.8.14 JIlnanazoH BpeMEHH BBIJIEPKKU OTKJIIOUEHHs padouero kaHajiga 1 mo mo-
BobIieHnI0 HanpsokeHus (T otkin pab xkan 1 max) - ot 0,2 10 32 ¢ ¢ AUCKPETHOCTHIO U3-
meHenud 0,01 c.
1.7.8.15 Iuana3zon Bpemenu (T oTkn kaH 1) yanuHEHHs] KOMaHJIbl OTKJIIOUCHHS
BBoja 1 (Kom 1 otkit ABP) - o1 0,2 1o 32 ¢ ¢ nuckpetHocThio uamenenus 0,01 c.
1.7.8.16 Ilpu cpabaThiBaHMM OCHOBHBIX 3aIlIUT CHUJIOBOTO TpaHChopmaTopa BBOJA
1 komanga otkmouenus Beoga 1 (Kom 1 otk ABP) dpopmupyercs 0e3 BbLACpKKU Bpe-
MEHH.
1.7.8.17 KouTpons cpabaTbiBaHUS OCHOBHBIX 3alllUT CHJIOBOTO TpaHChopmaropa
BBOJa | mpoBoaurcs yepes IB.
1.7.8.18 Tlocne oTkmatoueHusl BhIKJIOYATENs BBoAa 1 (dopMupyeTcs paspelieHue
npoaomkeHus pabotsl ABP BBosa 1 Ha 3amannoe Bpems (T Ilycka k. 1).
1.7.8.19 Jlnana3zon BpeMeHu pazpenieHus npoaomnkenus padorsl ABP BBoga 1 (T
ITycka k. 1) - o1 0,2 10 32 ¢ ¢ guckperHoctbio n3meHenus 0,01 c.
1.7.8.20 KonTposb mo0KeHUs BBIKJIFOUaTelsi BBojaa 1 mpoBoautcs yepes B.
1.7.8.21 B TeueHue BpeMeHHU paspeiieHus mpojaonkeHus padotel ABP BBOoma 1
HaynMHAeTCs (GOPMHUPOBAHNE TBYX KOMAH]I:
yepes 3aaaHHoe BpeMs 3a1epKKu (T Bk pe3 kaH 1) - KOMaHabl BKIIOYEHHs pE3EPBHOIO
BBOJa (Kom 1 Bk ABP) ¢ 3agannubiM BpeMeHeM yanuaeHus (T Bk kaH 1);
yepes 3amaHHoe Bpems 3anepxkku (T pasp aerctB kaH 1) - KOMaHIbl BKIOUYEHUS CEK-
nuouHoro BeikimouaTens (Kom 3 Bk ABP).
1.7.8.22 Inana3zon BpeMenu 3aaepkku (T Bkia pe3 kaH 1) KOMaHIbl BKIIOUCHHS
peszepBHoro Broga (KoM 1 Bxkn ABP) - ot 0,2 no 32 ¢ ¢ IUCKPETHOCTHIO M3MEHEHUS
0,01 c.
1.7.8.23 Inana3zon BpemeHu (T BKJ KaH 1) yaJIMHEHUS! KOMaH/Ibl BKJIIOUEHUS pe-
3epBHOro BBoja (Kom 1 Bkt ABP) - o1 0,2 10 32 ¢ ¢ nuckpetrHocThio usmenenus 0,01 c.
1.7.8.24 Inana3zon BpeMeHu 3aaepkku (T pa3p neicTB kaH 1) KOMaHIbl BKJIIOYE-
HUs ceknoHHoro BeIkitoyarens (Kom 3 Bkin ABP) - ot 0,2 10 32 ¢ ¢ IUCKPETHOCTHIO
n3Mmenenus 0,01 c.
1.7.8.25 Jlnsa obecneueHuss oqHOKpaTHOCTH padboTel ABP BBona 1, npu BbIBEIEH-
HOI n3 pabotel O6mokupoBke ABP, mpu Beiade KoMaHAbl BKJIFOUEHUS CEKIIMOHHOTO BhI-
kmouatens (Kom 3 Bkn ABP) oOecnieunBaercs Gi0kupoBKa MOBTOpHOM pabotel ABP
BBoja 1 Ha 3aganHoe BpeMs (TO6nox ABP kan 1).
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1.7.8.26 Ilnanazon BpeMeHH OJOKHPOBKHM IMOBTOpHOH padoTei ABP BBOma 1
(T6mox ABP kan 1) - ot 0,2 10 32 ¢ ¢ auckperHoctsio usmenenus 0,01 c.
1.7.8.27 O6ecneuena craruueckas OnokupoBka ABP BBoma 1 uepe3 JIB. Ilpu
ATOM 0OecriedeH BBOA—BBIBOJ] OJIOKUPOBKH MPU TTOMOII MEHIO.
1.7.8.28 [locne custus crarudeckoit 6mokuposku uepes /B pabora ABP BBona 1
IpOAOKaeT OJOKUPOBATHCS HA BpeMsl OJIOKUPOBKHU MOBTOpHOUM padotsi ABP BBoma 1
(Tomox ABP kan 1).
1.7.8.29 Ilyck u pabora ABP BBOja 2 nmpu CHUKEHHM HANpPsDKEHUS OCYIIECTBIIS-
I0TCA MPU HATMYUU OJJHOBPEMEHHO JBYX YCJIOBHIA:
ypoBeHb Bcex Tpex HanpspkeHuit UAB2, UBC2, UCA2 BBoga 2 MOMKEH OBITh HIKE
yctaBku U2min<U2x;
ypoBeHb Bcex Tpex HampsbkeHuit UABI1, UBC1, UCA1 BBoga 1 moipkeH OBITH BBIIIIE
yctaBkd Ulmin>Ulx.
1.7.8.30 Ilyck u pabora ABP BBosa 2 Kak Mpu CHM)KEHUH, TaK W MPU MOBBIIICHUN
HaMpPSHKEHUS, OCYIECTBIISIIOTCS TPU HAJIMYKUU OJTHOBPEMEHHO JIBYX YCJIOBUM:
ypoBeHb Bcex Tpex HampspkeHuit UAB2, UBC2, UCA2 BBoma 2 NOKEH OBITH HIDKE
ycraBku U2min<U2x uiu Bbinie ycraBku U2max>U2x;
ypoBenb Bcex Tpex Hampspkennin UAB1, UBCI, UCA1 BBoma 1 momkeH OBITH BHIIIE
yctaBkd Ulmin>Ulx Ho Huxke ycraBku Ulmax<Ulx.
1.7.8.31 Inana3on yctaBok ABP no nanpsoxkennto U2min<U2x - ot 10 o 100 B
¢ auckpetHocThio u3menenus 0,1 B.
1.7.8.32 Inanazon ycraBok ABP no nanpsixenuto Ulmin>Ulx - ot 10 1o 100 B
¢ IucKpeTHOCThIO n3MeHenus 0,1 B.
1.7.8.33 Inana3zon yctaBok ABP no nanpsokenuto U2max>U2x - ot 100 go 150
B ¢ quckpernoctbio usmenenus 0,1 B.
1.7.8.34 Iuanazon ycrtaBok ABP no nanpsokenuto Ulmax<Ulx - ot 100 go 150
B ¢ quckpernoctbio usmenenus 0,1 B.
1.7.8.35 TIpu nmycke ABP BBOJa 2 uepe3 3ajaHHOE BpEeMsI BBIIECPAKKH OTKIIOUCHHS
pabouero xanana 2 (T oTkn pab kaH 2 min) Ipu CHWKEHUM HampspkeHUs (wium T oTKI
pab kaH 2 max TPH TOBBIIICHUN HAMPSHKEHUS) (GOPMUPYETCS] KOMAaHIA OTKIIOYCHUS
BBOJIa 2 (Kom 1 otkn ABP) ¢ 3anannbimM BpemeneM yuHenus (T oTki kaH 2).
1.7.8.36 Jlmana3zoH BpeMEeHH BBIIEPKKHU OTKIIOUeHHs padouero kanana 2 (T oTkn
pab xan 2 min) - oT 0,2 10 32 ¢ ¢ nuckpetHocThio m3menenus 0,01 c.
1.7.8.37 JIlmanazoH BpeMEHH BBIJCPKKHU OTKIIIOUeHHs padouero kanana 2 (T oTkn
pab kaH 2 max) - ot 0,2 10 32 ¢ ¢ auckpetrHocthio u3menenus 0,01 c.
1.7.8.38 quanazon BpemeHu (T oTki kaH 2) yIJIMHEHUSI KOMaHIAa OTKJIIOYCHUS
BBoJa 2 (KoM 2 otk ABP) - o1 0,2 10 32 ¢ ¢ nuckpetHocThio u3menenus 0,01 c.
1.7.8.39 Ilpu cpabaThiBaHMM OCHOBHBIX 3allIUT CHUJIOBOTO TpaHchopmaTopa BBOJA
2 xomanja oTkiaroueHus BBoja 2 (Kom 2 otk ABP) dopmupyercs 6e3 BbIIEPKKU Bpe-
MEHHU.
1.7.8.40 KonTpoas cpabaThiBaHWsS OCHOBHBIX 3aIllUT CHJIOBOTO TpaHChopmaropa
BBOJIa 2 npoBoauTcs yepes JIB.
1.7.8.41 [locne oTKIIOYEHHUs BBIKIIOYATENs BBOJA 2 (OpMUpPYETCS pa3peliecHue
npogomkenus padotsl ABP BBona 2 Ha 3agannoe Bpems (T Ilycka k. 2).
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1.7.8.42 JIlnanazoH BpeMEHH paspelieHus npoaonpkenus padotest ABP BBoma 2 (T
ITycka k. 2) - ot 0,2 10 32 ¢ ¢ auckperHoctbio uamenenus 0,01 c.
1.7.8.43 KOHTpOJIb OJIOKEHUS BBIKIIOYATENS BBOAA 2 MpoBoauTcs yepes J(B.
1.7.8.44 B TteueHue BpeMEeHHU pa3pelieHus npofoukeHus padotel ABP BBonma 2
HayMHAETCS (POPMHUPOBAHUE TBYX KOMAH]I:
yepe3 3aganHoe Bpems 3a1epkku (T BKJI pe3 kaH 2) - KOMaH/Ipl BKIIOYEHUSI PE3EPBHOTO
BBOoJa (Kom 2 Bkt ABP) ¢ 3anannbim Bpemenem yanunenus (T Bk kaH 2);
yepe3 3agaHHoe Bpems 3aj1epkku (T pa3p neicTB KaH 2) - KOMaHAbl BKIOYEHUS CEK-
nroHHoro BeikrouatTens (Kom 4 ki ABP).
1.7.8.45 [quanazon BpeMenu 3ajepkku (T Bk pe3 kaH 2) KOMaHJbl BKJIIOYCHUS
pesepBHOro Broja (Kom 2 Bk ABP) - or 0,2 10 32 ¢ ¢ JUCKPETHOCTHIO M3MEHEHUS
0,01 c.
1.7.8.46 Iuana3zon BpemeHu (T BKJ KaH 2) yIJIMHEHHUS] KOMaH]Ibl BKJIIOUEHUS pe-
3epBHOro BBoja (Kom 2 Bkt ABP) - o1 0,2 10 32 ¢ ¢ nuckpetHocThio u3menenus 0,01 c.
1.7.8.47 Inana3zon Bpemenu 3anepxkku (T pa3p IelcTB KaH 2) KOMaH/bl BKIIOUE-
Hus cekimoHHoro Beikarouatens (Kom 4 Bk ABP) - ot 0,2 10 32 ¢ ¢ AMCKPETHOCTHIO
n3meHnenus 0,01 c.
1.7.8.48 Ilna obecnieuenust ogqHoKpaTHOCTU paboTel ABP BBOAa 2, nmpu BhIBEnEH-
HOU 13 pabotel OmokupoBke ABP, mpu Beiade KoMaHAbl BKIIFOUEHUS CEKIIMOHHOTO BhI-
kirouatens (Kom 4 Bk ABP) obecnieuena 6:1okupoBka noBropaoit paborsl ABP BBoa 2
Ha 3amanHoe Bpems (Tomox ABP xan 2).
1.7.8.49 Jluanazon BpeMeHH OJIOKMPOBKH MOBTOpHOM paboTreli ABP BBOga 2
(Tomox ABP kan 2) - ot 0,2 10 32 ¢ ¢ auckperHoctbio usmenenus 0,01 c.
1.7.8.50 Obecneuena craruueckas OnokupoBka ABP BBoma 2 uyepes /IB. Ilpu
ATOM OOecredeH BBOA—BbIBOJ] OJIOKUPOBKHU MPU TOMOILU MEHIO.
1.7.8.51 Tlocne cuatus crarndeckoi 01okupoBku uepes JIB pabora ABP BBoja 2
IPOJ0JKAET OJIOKMPOBATHCS HA BpeMs OJIOKMPOBKH MOBTOpHOM paboTsl ABP BBOoma 2
(Tomox ABP kan 2).
1.7.8.52 O6ecneuena 6mokupoBka pabotel ABP B cregyromux cioyyasx:
ITocne BrmoueHust ceknuoHHOTO BhIKIMouatreas (Kom. 3 Bkia. ABP uau Kowm. 4 BKIL
ABP);
[Ipu BBIKJIFOYEHUH BBIKIIOUYATENS OT APYTUX 3aIUT;
[Tpu BBIKJIIOYEHUH BBIKIIOUYATENS OT BHEIIHKX 3alUT uyepe3 J(B;
[Ipy BHENIHEM OTKIIIOUEHUHM BBIKIIOUATENSI — 4Yepe3 JUCKPETHBIM BXOJ, C BEPXHErO
YPOBHS
[Ipy HencnpaBHOCTY LEIEN YIIPABIICHHS BBIKJIFOUATENS;
ITpu Bemmonnenuun AlIB;
ITpu BHemHeM oTkitoueHun ABP - uepe3 /1B, ¢ BepxHero ypoBHsl, KJIaBUATYPhI.
briokupoBka ABP B BbIIENEPEUUCIEHHBIX CIIy4YasiX COXPAaHSAETCS B DHEPrOHE3aBU-

CUMOU NaMSTH.

1.7.8.53 O6ecneuen copoc O6mokupoBku ABP, coxpaHeHHO#l B 3HepProHe3aBUCH-
MOU ITaMsTH, IPU NOMOIIHX /B, K1aBuaTyphl MM C BEPXHETO YPOBHS.

1.7.8.54 O6ecneueH BbIBOI 6JI0KMPOBKH paboThl ABP uepes mento.

1.7.8.55 [Ipu BKIIIOUEHHOM CEKIIMOHHOM BbIKIIOUarene padbora ABP Gnokupyert-
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csl.

1.7.8.56 ABP nogxmtoueno depe3 GpuiabTp mepBoil TapMOHUKHU JJII OTCTPOUKH OT
BBICIIMX TapMOHHUK. 3arpyOneHue 3ammrtbl Ha yactote 150 ['m He menee 4, Ha yacToTe
400 I'; me menee 15.).

Tabmuna 1.7.8 Curnansl u nmapameTpsl 6s1oka ABP

HanmeHnoBanue Onncanue
CUT'HAJIbI
Bu.otkin. ABP Curnan cpabaTeiBaHus1 BHEITHETO ycrpoiictBa ABP (6mokupyet pabory
ABP)

C6poc 6;10k.ABP Curnan BHenHero copoca 01okupoku ABP

Crar.0n0k.ABP 1 CurHan cTaTH4eCKOi OJJOKUPOBKHU MepBoro kanaia ABP
Crat.6m0k.ABP 2 Cursan craTHuecKoi OJIOKMPOBKH BTOporo kanaita ABP

03T 1x Curnan cpabaTbIBaHUSI OCHOBHBIX 3alUT CHJIOBOrO TpaHcopmaTopa

) BBOja 1
03T 2. Curnan cpabaTbIBaHUSI OCHOBHBIX 3alUT CHJIOBOrO TpaHcdopmaTopa

BBOja 2

bin.ABP ot 3amut

Curnan: pabora ABP 3a610kupoBana

Ulmin < Ulx Cursas: HamnpspkeHME Ha BBOJAE | HMXKE YCTaBKM MHHUMAaJIbHOTO
HanpspkeHus BBoja 1 (s ABP mo noHmXeHuo HanpsiKEeHMs!)

U2min > U2x Curnan: HanpspKEHHE Ha BBOJE 2 BBIIIE YCTaBKHM MaKCHMaJIbHOIO
HarpsbkeHus BBoja 2 (it ABP no noHmkeHuto HanpsKeHust)

U2min < U2x Curnan: HampsDK€HHE Ha BBOJE 2 HWKE YCTaBKM MHUHHMAJIbLHOIO
HarpsbkeHus BBoja 2 (it ABP o noHm»keHuto HanpsKeHust)

Ulmin > Ulx Curnan: HanpsbKeHHE Ha BBOJE | BbIIIE YCTaBKM MaKCHMaJIbHOIO
HanpsbkeHus BBoja 1 (st ABP no noHmkeHuto HanpsKeHust)

Ulmax > Ulx Curnan: HanpsbKeHHE Ha BBOJE | BbIlI€ YCTaBKM MaKCHMaJIbHOIO
HanpsbkeHus BBojia 1 (1t ABP no noBbIeHNIo HanpsiKeHus1)

U2max < U2x Curnan: HampsDK€HHE Ha BBOJE 2 HWKE YCTaBKM MHUHHMAJIbHOIO
HarpsbkeHus BBojia 2 (1t ABP no noBbIeHnIo HanpsiKeHus1)

U2max > U2x Curnan: HanmpspKEHHE Ha BBOJE 2 BBIIIE YCTaBKHM MaKCHMaJIbHOIO
HarpsbkeHus BBojia 2 (1t ABP no noBbIeHNIo HanpsiKeHus1)

Ulmax < Ulx Curnan: Hampspk€HHE Ha BBOJE€ | HUIKE YCTaBKM MHUHHMAJIbLHOIO
HanpsbkeHus BBojia 1 (st ABP no noBbIeHnIo HanpsiKeHus1)

110 ABP k.1 Curnan cpabaTbiBaHMs myckoBoro oprana ABP kanana 1

11O ABP k.2 Curnan cpabatbeiBaHus myckoBoro oprana ABP kanana 2

Kowm.1 Bxin.ABP

CurHan BKJIIOUEHHs pe3epBHOTO BBOJAA (BBoja 2) oT kaHaya 1 ABP

Kom.1 Otxkn.ABP

Cursgain oTKJIIOUEHHUs BBIKJIIouaTess BBoaa 1 ot ABP

Kowm.3 Bxin.ABP Cursan BKJIIOUYEHNS CEKIIMOHHOTO BBRIKIIOUaTelst oT kanaia 1 ABP
Kom.2 Bki.ABP Curnan BKJIIOUEHHUS pe3e€pBHOIO BBOJA (BBosa 1) oT kanana 2 ABP
Kom.2 Otxkn.ABP Cursgan oTKJIIOUEHUS BBIKJIIoUaTes s BBoaa 2 or ABP
Kom.4 Bxin.ABP Cursan BKJIIOUYEHNS CEKIIMOHHOTO BRIKIIOUATENSI OT KaHaia 2 ABP
ITAPAMETPBI
. YcraBka mo HUKHEM OBHIO Hamnpspkeuus Ha Bxoxe 1 miga ABP mo
Ulmin < Ulx yyp p a a
TTOHMYKEHUIO HANIPSIKCHUS
. YcraBka mo BEpXHEM OBHIO HampspDkeHusa Ha Bxoxe 2 mwia ABP 1o
U2min > U2x P Yy yp p a a
TTOHMYKEHUIO HAMIPSIKCHUS
. YcraBka mo HUKHEM OBHIO HamnpspkeHus Ha Bxoxe 2 mia ABP mo
U2min < U2x yyp p a a

ITOHMKCHHIO HAITPSXKCHUSA
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HaunmenoBaunue Onucanue
. VYcTaBKka 0 BEPXHEM OBHIO HampspkeHHsa Ha Bxone 1 mia ABP mo

Ulmin > Ulx PXHEMY yp p ae b A

TTOHMKEHUIO HAMIPSKEHUS

VYcTaBka Mo BEpXHEMY YpOBHIO HampsbkeHHs Ha Bxoae 1 ans ABP mo
Ulmax > Ulx MOBBILICHUIO HAMPSIKEHUS

VYcTaBka HUKHEM OBHIO HanpspkeHUs Ha Bxonae 2 it ABP nmo mo-
U2max < U2x Y Yp p a o

BBIIIICHUIO HAIPSKEHUS

VYcTaBKka 0 BEpPXHEM OBHIO HampspkeHHsA Ha Bxone 2 mwia ABP 1o
U2max > U2x p Yy yp p a a

TTOBBIIICHUIO HAMIPSKEHUS

VYcTaBka M0 HUKHEM OBHIO HamnpspkeHusd Ha Bxoxe 1 miga ABP mo
Ulmax < Ulx yyp p a a

TMOBBIIICHWIO HAITPSIPKCHU S

biox.ABP kan.1

Bpemst 6moxkupoBkun ABP mociie komaHABI BKJIIOUEHHUS CEKIIMOHHOTO
BoikiTtouarens (Kom 3 Bk ABP)

ITyck kan.1

Bpems pazpemennss pabotet ABP mocne oTKiIrO4YeHHS BBIKIIOYATENS
BBOja 1

Pa3p.ngectB.kaH. 1

3azepKKa KOMaHJbl BKJIIOYEHHSI CEKIMOHHOTO BbIkItouarens (Kom 3
BkiI ABP)

Bxin.pe3.kan. 1

3anepxka komanabl BkiroueHust BBoja 2 (Kom 1 Bkt ABP)

Bxi.xan.1

JnutensHOCTh KOMaH 1Bl BKIOUeHHs BBoja 2 (Kom 1 Bk ABP)

Otki.p.kad.1 Umin

Briaepkka BpeMEHM Ha OTKJIIOYEHHME BBOJA | 1O CHMIKEHUIO HaIIpshKe-
HUS

Otki.p.kan. 1 Umax

Briaepkka BpeMEHH Ha OTKJIIOUYEHHE BBOJA | 1O MOBBIMIEHUIO Hamps-
KEHUs

Otki.kan.1 JImuTensHOCTh KOMaHIbl OTKJIIOYEHUS BBOAA |

biox.ABP kan.2 Bpemst 6moxupoBkun ABP mociie komaHABI BKJIIOUEHHUS CEKIIMOHHOTO
BoikiTtouaress (Kom 4 Bk ABP)

ITyck kan.2 Bpems pazpemennss pabotet ABP mocne OoTKiIIO4YeHHS BBIKIIOYATEIS

BBOJA 2

Pa3p.nectB.kan.2

3ajepKKa KOMaH/bl BKIIIOUEHHS] CEKUMOHHOTO BhIkItouaTens (Kom 4
Bk ABP)

Bxin.pe3.kan.2

3anepxka komanabl BkiroueHust BBoja 1 (Kom 2 Bk ABP)

Bxkin.xan.2

JnutensHoCcTh KOMaH bl BKIOUeHus BBoja 1 (Kom 2 Bkin ABP)

Otkii.p.xan.2 Umin

Briaepxka BpeMEHM Ha OTKJIOYEHHME BBOJA 2 10 CHMIKEHUIO HaIIpsDKe-
HUS

Otkit.p.kan.2 Umax

Briaepkka BpeMEHH Ha OTKJIIOYEHHE BBOJA 2 IO IOBBIIICHUIO Hamps-
KEHUs

Orki.xau.2

JIMuTeTpHOCTh KOMaHIbl OTKJIIOYEHUS BBOA 2




48

~ PyxoBoactBo no 3kcruryarauuu MRZS-S

Morounenn
B, ©1en ABP
A8, BY, K,

TR I T

Bl Zawur

VACTER itk
Br. Clpocy Biow. ABP.
ae.

| B Chipos Bros asP

AEE B

SR e BrRoi. ABR

L3

Manoeine BB

[ A ey am |

J = |
Mycx kavana 1 ABP

T s AR wnie 1
o

T 1 1 Ko 3 wen ABP
[p— =
T © —‘ o ! p—

I a B

-
uab MO UTmin= U1x o Manockisyis D BB 1K) | Y | i
Ubct | Uabst i UBet w Lsad < 3 |
Ucat Uyer U imin=UTx T Litmines Litx L T Ko 1 min ABE
U e — Utimin= Utx ] Lr reaved | |
i 10
Lrab 1 Ube? w Uica? > - | ¥
: . P
Uan2 Uy L2min=Uzx | FRLARR k1 Ui Uit — It —
Usb1 MO U mac=l 1x
Ubcl | Uabt u Ubel o Ucal = i a & |
Ueal Uyer Ut maxeidix = 3 |73 N —. b "How 1 oTen ABP 7
! .
Uabz nu uzmuuuzx | - L. |
e  Loag < || R ar | v 1
Leaz Uyer Ui | T z 1 AP s
blt Cnempomnibs pouoems T UimeeUix |
L jPeﬁQm ABP no Uimax — —'_l £ = |
. L o ABP Min af &

T g AT Ko 2 - | Ko 4 um ABE
T o 1 - _
L | I
n".'\ Hamang 2 ARP
(Nonmyosme OTin B8 2 K) TR
T o s 3

Uab2 = iz A -
ez mﬁ%ﬂ" :2.;,;2 e — J T “Kom 2 eun ABP
R Uyer Uzmin<U2x | uzmin=ues O ABP k2 T e b 2 SR

e noutmn=Ue | — LiZmin<li2x T

Mbel | a1 w Libet w Lieadt = r oTan BT i |

Ueat Uyer Uimin>Uix | I & | 5

Uabz i 3 g 1]

Tbes 0 UZmar=Lzx L | .[ y o | e “Ham 2 orin ABE
Doz | Daba iy Hbedai el . —d ] 7 L ABPmas Lo e I — i 7 T

Uycr Lizman=Uzx ; . o | —movw-
Coriprasamanhm DoHORME Tarmeetit A rm— -

usb [ TG Utmanetis | o . = _

Likae:d uaMuL:n:lmu.:a|-=| : N =1 e 5 i 4

Ueat |~ Uyer Uiman=U1s ‘| | am P

—d

Puc. 1.7.8 ®ynkumonansHas cxema 6oxka ABP



49
PykoBoznctBo no skcruryatanun MRZS-S

1.7.9 MecTHBIH/IMCTAHIIUOHHBIH PesKMMbI PA00ThI

1.7.9.1 OGecmnieuena paboTta ycTpoOiCTBAa B PEKUME MECTHOTO U JUCTAHIITMOHHOTO
YIPABJICHHUS.

1.7.9.2 Ilpu MmecTHOM ympaBiIeHUH KOMaH/bl C BEPXHEr0 YPOBHS OJOKHPYIOTCS.

1.7.9.3 Ilpy quCTaHIIMOHHOM YIPABJIEHUU KOMaHJIBI C BEPXHETO YPOBHA HE 0J0-
KHPYIOTCS.

1.7.9.4 Boi6op pexumMoB pabOTHI OCYIIECTBISIETCS TPU MOMOITU (DYHKIIMOHAIh-
HOM KJIaBUIIW WIW/M Yepe3 AUCKPETHBIN BXOJ (Ha BpeMs HAJIMYMS CUTHAJIA).

1.7.9.5 Ilpu BbIOOpE pexMMa OT (PYHKIMOHAIbHOM KJIABUIIM OOECIIEYEHO 3aro-
MUHAHUE PeKUMa MPU NTOTEPE MUTAHUS YCTPONCTBA.

MecTHEIRA:
Beibop M o1 [1B fnok posaHue
il MeCTHLII-1, el == komana BY
HOucraHumoHHsIR -0
3HEPrOHE3aBUCHMOCTE
I_ D ¥ Q JmcTaHy o HHBI i
Beibop M o1 Kn Monvolatile B
Kn MecTHBIR-1, >
OucTaHunoHHeIi -0 el

Puc.1.7.9 ®yukiumonanbHas cxema 0JI0Ka MECTHBIN/TUCTAaHIIMOHHBIM PEKUMBbI
paboThI

1.7.10 YnpaBjieHue BbIKJII0YaTEE€M

1.7.10.1 YcTpolicTBo obecriednBaeT BKJIIOYEHHUE M OTKIIFOUCHHUE BBIKJIIOUYATENIS, B
ToM uncie uepes /B, Bepxuuii ypoBeHb (komanael TY), a Tak ke mpu oMoty GyHKIIH-
OHAJIbHBIX KJIaBUIII.

1.7.10.2 BpeMms nogauu BbIXOJHOIO CUTHAJa BKIIIOUCHUS YUIMHIETCS Ha BpEMS OT
0,15 no 5 ¢ ¢ guckpetrnoctbio udmenenus 0,01 c.

1.7.10.3 Bpems nogauu BbIXOJHOT'O CUTHAJNA OTKJIFOUEHHS! YIUIMHATCS HA BpEMS OT
0,15 no 5 ¢ ¢ guckpetrnoctbio udmenenus 0,01 c.

1.7.10.4 IIpu oTKJIIOUEHUH BBIKJIIOUATENs oOecrieueHa OJIOKMPOBKa BKIIIOUEHHS Ha
BpeMs JE€HUCTBUS CUTHAA OTKIIFOUYEHHS.

1.7.10.5 O6ecneueno yuIMHEHNE CUTHANIA OJTIOKUPOBKH BKJIIOYEHHSI HAa BpeMs oT ()
10 32 ¢ ¢ nuckpetHocthio 0.01 c.

1.7.10.6 B mectHOM pexxume paboThl oOecrnedeHo OJOKUPOBAHUE KOMaH]I yIIpaB-
JIEHUS BBIKJIIOUATEJIEM C BEpXHEro ypoBHs (komMaHabl TVY).

1.7.10.7 B MecTHOM pexxume oOecriedeHa BO3MOXKHOCTb OJIOKMPOBAaHUSI KOMaH bl
BKJIFOUEHMSI BBIKJTIIOUYATEINS yepe3 NUCKpeTHbIN Bxo. [Ipu aTom obecrieueH BBOJ — BBIBOI
0JIOKMPOBAHUS MTPU TOMOITU MEHIO.

1.7.10.8 B mectHOM pexnme obecredeHa BO3MOXKHOCTh OJIOKMPOBAaHUS KOMaH/IbI
OTKJIFOUEHUS BBIKJTIOUATENS Yepe3 AUCKpeTHBINH BXxo. Ilpu 3ToM obecniedueH BBOJ — BBI-
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BOJI OJIOKMPOBAHUS NIPY TIOMOIIIU MEHIO.
1.7.10.9 B nuctanirioHHOM pexxume paboThl OJIOKHUPOBAHUS OTCYTCTBYIOT.

Ta6muna 1.7.10 Curnassl 1 mapameTpbl OJI0KOB BKIIOUESHUS M OTKITIOUCHHUS

HaunmenoBanue Onucanue
CUT'HAJIBI

bO Curnan cpabartbiBanusi Os0ka oTkitoueHus. CyMMapHBIA CHUTHAlI OT-
KJIFOUEHUS BBIKJIIOYATENs]. (paHXUPOBaHUE - CM. I1. 3.9.8)

bB Curnan cpabateiBaHusi 0j0ka BKItOUeHHUsl. CyMMapHBIN CUTHA BKJIIO-
4yeHMsl BbIKItouarens. biokupyercs curnanoMm "BO". (paHxupoBaHue -
cM. 1. 3.9.8)

biok. Bki. BB brokupoBka ¢popmupoBanus curnaia "bB" (BKItOUEHUS BHIKIIFOYATEIIS)

ITAPAMETPEI

T Bk Bpewmst ynnvHeHus: CUTHAIOB BKJIIOYEHUS BBIKJIIOYATENSl (HA3HAYEHHBIX
Ha BKJIIOYAIOLIEE peJie)

T Otkn. Bpewmst yayiHeHHs] CUTHAIOB BBIKJIFOUEHHSI BBIKITIOUATENS (HAa3HAYEHHBIX
Ha BBIKJIIOYAIOIIIEE PEJIe)

T ynn. 6ak. Bxo. Bpewmsi, Ha koTopoe ymnunsercs 6aokupoBka curHana "bB" mocie cur-
HanoB "BO" u "bnok. Bki. BB"
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1.7.11 KoHTpoJib ucipaBHOCTH 1ieneil ynpapJjenuss BB
1.7.11.1 OGecniedyeH KOHTPOJIb UCIIPABHOCTH IIETIeH yIpaBIEHUS BBIKIIOUYATEIEM:
— Leneit Bkimouyenus (uepe3 [IB curnanom "Kontpons Bkn'");
— llenei orknroueHus (uepes [IB curnanom "Kontpoas OTki").
1.7.11.2 lenu ynpaBiieHHUs] CYATAOTCS UCHPABHBIMHU MPU OJHOBPEMEHHOM HAJIU-
YWH HANPSDKEHUS Ha OMHOM u3 JIB 1 oTCyTCTBHM HaNpsbkeHus Ha Apyrom [[B.
1.7.11.3 llenn ynpaBiIeHHs CUYUTAIOTCS HEUCHPABHBIMU IPU OJHOBPEMEHHOM
HAJIMYUU WM OTCYTCTBHH HaIpsDKeHUs Ha oboux JIB.
1.7.11.4 JIng UCKITtOUEHUS JTOKHOM (hUKCAIlUU HEUCIIPABHOCTH IIeTel YIIpaBIICHUS
pU MEPEKIIOYEHNAX BBIKIIOYATEN U3-3a MHEPLUUOHHOCTU LIENIEN YIIPABJICHHS BBEACHA
3aziepkKa (PUKCAIMU HEUCITPABHOCTH.
1.7.11.5 JIlnana3oH BIAEPKEK 3a7EPKKH (PUKCAIIMA HEUCIIPABHOCTH HAXOIUTCS B
npenenax ot 0,15 no 1 ¢ ¢ guckpernoctbio uamenenus 0,01 c.
1.7.11.6 ObecnieyeHa BO3MOKHOCTh BBOJIa-BbIBO/IA M3 PA0OTHI KOHTPOJIS HCIIPaB-
HOCTH LIETI€H YIIPaBIEHUS BBIKIIIOYATEIEM.

Tabnuna 1.7.11 Curnansl u napaMeTpbl 0J10Ka KOHTPOJISE UCIIPABHOCTH LIeTIeH
ynpasieHus BB

HanmenoBanne Omnmncanue
CUT'HAJIBI
[Tpusox BB Curnan cpabareiBanus 010ka Kontpons BB
KonTposbs Bxi Cursan HaJu4us LENU BKIIIOUEHUS
Kontpons Otkn Curaan HaJIUYus HENN OTKIIOUYEHUS
ITAPAMETPBI
T IIpuson BB ‘ YcraBka 1o BpeMeHu (3aepkka ¢pukcarun) curHana [Ipusog BB

BB BrntoueH

BB OTtnroueH

] = '
|£|,B| KoHTpons Bkn |l . ! T TMousoa BB & ﬂg‘g.o'u'

. : e
|£|,B| KoHTpons Otk }—‘

| M | Kontpone BB : Bkn I

Puc. 1.7.11 ®ynkuroHabHas cxeMa 0J10Ka KOHTPOJISI UCIIPABHOCTH IIeTe yrnpas-
nenus BB



53
PykoBoznctBo no skcruryatanun MRZS-S

1.7.12 AyroBas 3amurta (3/13)

1.7.12.1 ITycx  3/13 ocymiecTBasieTcs curHaioM yepe3 JIB oT BHEHMIHEro ycTpou-
ctBa ayroBoi 3amuthl ("Ilyck 3/13 ot JIB") unu ontoBonokonHoro JIB (OB/I) ¢ B03-
MOKHOCTBIO KOHTPOJIsI cpadaThiBaHUsI MycKOBBIX opranoB MT3 w/unu 3Hmun B moboi
KOMOWHAITUH.

1.7.12.2 Yepe3 meHro obecriedeHa BO3MOXKHOCTh BBIOOpa ONTOBOJIOKOHHBIX 1B
s mycka 3/13.

1.7.12.3 Yepez meHio obecreyeHa BO3MOXXKHOCTh BBIOOpa YYyBCTBUTEIBHOCTHU
OB/1. YysctButenbHocTh OB/l BwicTaBisiercss B Buae "[lopora 4yBCTBUTEIBLHOCTH' -
YHCIIa, TMOKAa3bIBAIOIIETO BO CKOJIBKO pa3 3arpyOJieHbl (yMEHbIIEHa YyBCTBUTEIBHOCTD)
natunku, obuiero ana Bcex OBJI. [lo yMonuaHuio mopor 4yBCTBUTENBHOCTU paBeH |
(1aT4YUKU HEe 3arpyOJICHBI).

1.7.12.4 Obecneuena BO3MOXKHOCTh BBOJ1a-BbIBOJ1a 3 /13 13 paboTHI Yepe3 MEHIO.

1.7.12.5 313 umeet BbIIECPKKY BpeMeHU B Auarna3zone ot 0 go 1 c. Illar ycranos-
KU BBIJICPKKH - | mcC.

1.7.12.6 O6ecnieueHa BO3MOKHOCTh OT/IEIBHOTO BBOJAAa—BbIBOJIa M3 pabOTHI MMycKa
313 oT myckoBbIX opraHoB kaxaon u3 cryneneid MT3 u 3Hmun uepes mento. Ilpu BbI-
BOJie U3 paboThl mycka 3/[3 oT Bcex mycKOBBIX OpranoB myck 313 ocyiecTBisieTcs npu
MOSABJIEHUM CUTHaJIa yepe3 [IB.

1.7.12.7 O6ecnieueHa BO3MOXKHOCTh cTaTHuecKkod OnmoxupoBku 3J[3 uepe3 nuc-
KPETHBIN BXOJ] C BO3MOKHOCTBIO BBIBOJIa ATOUW OJJOKUPOBKHU Yepe3 MEHIO.

Ta6nuna 1.7.12 CurHansl U mapaMmeTpbl 0JI0Ka JyroOBOM 3aIlUThI

Haunmenosanue Onucanue
CUT'HAJIBI

biok. 3/13 Curnan 6;okupoBku 3/13 ot JIB

ITyck 3/13 ot /IB Curnan 3anycka 3/[3 oT BHEIIHEro JaTunKa JyroBOM 3alllUThI

Cgrer 3/13 ot /IB Curnaji: HallM4Me CBETa YT'M OMPEAEJICHO MO JUCKPETHOMY CUTHAIY OT
1B

Cgser 3/13 or OB/[1 Curnai: HaluM4ue CBETa IYyTH ONPEIEIECHO MO CUTHAIY OT ONTOBOJIOKOH-
Horo J[B1

Cger 3/13 or OB/12 Curnai: HaluM4ue CBETa YT ONPEIEIECHO MO CUTHAIY OT ONTOBOJIOKOH-
Horo /IB2

Cser 3/13 ot OB/13 Curnan: Hanuuue cBeTa AYT'M ONPEIENICHO [0 CUTHAJly OT ONTOBOJIOKOH-
Horo /B3

110 3/13 Curnan cpa®aTbhIBaHUS IIyCKOBOTO OpraHa JyroBOi 3aIluThl

313 Curnan cpabaTbIBaHUSI TyTOBOM 3aIIUTHI

ITAPAMETPEI
T 313 | Bpewms Boinepxku 3/13
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1.7.13 KoHTPO/1b KOMMYTALIMOHHOT0 PeCypca BbIKJIIOYAaTeJIst
1.7.13.1 KOHTpOJb KOMMYTallHOHHOTO PECypca BBIKIIOUYATES] MPOU3BOAMUTCS C
WCIIOJIb30BaHUEM METO/A IBYX TOYEK.
1.7.13.2 KoopauHaThl NEpBOM TOUKH:
— HOMMHAJILHBIM TOK BBIKJIIOUATENd - [HOM, A;
— pecypc Mo KOMMYTAIMOHHOW CTOMKOCTH ITPU HOMUHAJIBHOM TOKE - NH.
1.7.13.3 KoopanHaTel BTOPOIl TOUKHU:
— HOMHUHAJIBHBIA TOK OTKJIKOYEHHUS BBIKItOUaTess - [ o HoM, A;
— pecypc o KOMMYTAllMOHHON CTOMKOCTH NPYU HOMUHAJIBHOM TOKE OTKJIFOUEHHUS - NH 0.
1.7.13.4 OctaToK KOJIMYECTBA OTKJIIOYECHHWH BBIKJIIOUYATENS TOCJIE 1-0M aBapuu
PAcCCUUTHIBAETCSI B COOTBETCTBUHU € (DOPMYJIION:
RN; = RN;_; — Ny
I'ne:
— RN; — ocTatok KoaM4ecTBa OTKIIFOUEHUH CUIIOBOTO BBIKJIKOYATENS MTOCTE 1-0U aBapuu;
— RN;j; ocTaTok KoJInuecTBa OTKJIIOUEHHUI CUJIIOBOTO BBIKJIFOUATEINS Mocie 1-1 aBapuu;
— Nwcj — BecoBoi K03 HUIIMEHT i-0¥ aBapuu, 3aBUCAIINN OT aBapUITHOTO TOKA.
1.7.13.5 BecoBoii koadduimeHt i-oii aBapun Nwc; paCCUUTHIBAETCS B COOTBET-
CTBUH C (HOpMyIIOH:
Nwci=104,
rae:

)

no

_/lgNH I

7 = HO I *lg
lg 0 HOM

[HOM
HOM

rae: li — makcumanpHbiil a3HbIil TOK, 3a()MKCUPOBAHHBINA MPU PETHUCTPALIMN aBa-
PUIHOIO mporuecca.

Becogoii koaurmenT Ny c; 17151 TOKOB HIDKE [HOM paBeH enuHHIIE.

o N
Becoroit koadduiineHT Nywc; 1711 TOKOB BbIIe o HOM paBeH -

HO

1.7.13.6 OcTaTOK KOJMYECTBA OTKJIIOYEHUN COXPAHAETCS B SHEPrOHE3aBUCUMOMN
MaMSATH.
1.7.13.7 ®ukcupyercsi NPEBBILIEHHE MAaKCUMAJIbHBIM ABapUMHBIM TOKOM 3Haye-
HUS HOMHUHAJIBHOTO TOKA OTKJIFOYEHUS BBIKITIOYATENS L oy
1.7.13.8 IIpu 3Haue€HMM OCTATKA KOJMYECTBA BBIKIIOUYCHU PABHOM WJIM MEHBIIIE
YCTaBKHM KPUTHUYECKOTO pecypca BolpaeTca curdan "Kpuruueckuii pecypc BB".
Ny

o N
JlnanasoH 3Ha4CHHH yCTaBKH KPUTHYECKOro pecypca BB - o1 = 10 2% = .

HO NHO

[ITar ycraBku kpuTHueckoro pecypca BB pasen 1.
1.7.13.9 Ob6ecnevyena BO3MOKHOCTb BBEJIEHUS YEPE3 MEHIO YCTPOMCTBA HAYAJIbHO-
r0 OCTaTKa KOJWYECTBA OTKJIIOUEHUIN CHJIOBOIO BBIKJIFOYATENS IMOCIE BBEICHHS JOMOJI-
HUTEJIBLHOTO MapoJisi (mapoJib2).
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Jlnama3oH 3HAYEHHH HA4YaJabHOI'O OCTAaTKa KOJUYECTBA OTKJIIOYEHHH CHUJIOBOIO BbI-
N
KJIFOYaTeJIsl yCTaHABJIMBAEeTCA OT 2 * ~ = 1o NH.

HO

[ITar 3HaYeHUd YCTaBKU HAYAJIbHOTO OCTAaTKa KOJM4ecTBa oTKiIroueHuii BB pasen 1.

1.7.13.10 IIpu nOCTHKEHUM 3HAYEHHWEM OCTATKA KOJUYECTBA OTKJIFOYECHHUH CHUJIO-
BOT'0 BBIKJIFOUATENIS HYJIsl BbilaeTcst curdan "Pecypc BB ucueprnan".

1.7.13.11 OOecrieueH mojacyeT KOIUYECTBA OTKIIOUYEHWH CHIJIOBOI'O BBIKIIOYATEIIS
no (axty nosiBnenus curuana "Padora BO".

1.7.13.12 OGecrieueHa BO3MOKHOCTh BBOJIa—BBIBO/IA U3 pa0OTHI ONPEIEIICHUS pe-
Cypca CHJIOBOTO BBIKJIIOUYATENS U MOJACYETAa KOJMYECTBA OTKIIOUYEHUM CUIIOBOTO BBIKIIIO-
yares.

1.7.13.13 OGecnieueHa BO3MOXHOCTh OOHYJIEHUSI KOJIMYECTBA OTKIFOUEHUH CHIIO-
BOT'O BBIKJIFOYATENSI U YCTAHOBKA OCTaTKa KOJIMYECTBA OTKIOUYEHUM CHUIIOBOTO BBIKJIIOYA-
TeJsd 4epe3 MEHI0 YCTPOMCTBA M BEPXHUM YpOBEHB MOCIE BBEACHHS JIOMOIHUTEIHLHOTO
apoJsl.

MpesbllweHue
HOMWHANBHOTO

| Toka aTkn BB
IMakc oTrn = | HoM OTKN

Onpegeneqne

b IMake oTkn
| Pecypc BB
(¢} ueyepnaH
— (Oct N)i=0 b
KpuTHyeckuit
pecypc Be
T - BHEproHEe3aBNCHMOCTE
BO l . & ‘ 0—‘{ (OcT N)i<(OcT N nop) |——
- T b
‘ 1 l Pecypc BB : Bkn .- ' ‘ — Imakc
e 4 nEO (OcT N)=(OeT Njwt — (Nivom IN)) l Fetwe BB
M OMUCTUTE pecypc — R
BB i
SHEPrOHE3aBMCHMOLCTE
Preload Konuiecteo
Counter oTknoveHui BB
J ¢ ewr| 000000

Reset |

Puc. 1.7.13 ®ynkimoHanpHas cxema 0J0Ka KOHTPOJIST KOMMYTAI[MOHHOTO pecypca
BBIKJTFOUATENS
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1.7.14 T'oTOBHOCTH K TeJieynpaBJIeHUIO
1.7.14.1 Curnan "T'oroBHOCTh K TY" BbIAa€TCA MPU HATUYUU CIETYIOMNX (HaKTO-
pOB:
— wuenu ynpasienus BB ucnpasHsl;
— OTCYTCTBYIOT CHUTHAJIbI OT CpabOTaBIIMX 3aIIUT yCTPOMCTBA;
— OTCYTCTBYIOT CUTHAJIbl aBApUMHOW HEUCIIPABHOCTH.
1.7.14.2 B MmectHOM pexxkume padotsl curdan "['oroBHocTh kK TY" Giiokupyercs.

OUCTaHUMOHHBIA

"Mpueon BB

& & [oToBHOCTE K TY

OtknmioyeHve ot — 'y ¥ g
Jawmnr | ‘ ‘ z
s

WeTouHuiim
BH. C6poca briok Motk TY ot BH C6poc Brok Mot k TY

,E[BSE';‘;HI:{n oT 3awmT

>=1

Pasp Bnok Motk TY | y r‘
oT 3awuT | |

ApapuiiHas HEUCNpPaBHOCTL

Puc. 1.7.14 ®ynknuoHanpHas cxema 010ka roToBHOCTH K TY

1.7.15 Onpepeasiemble pyHKIUH

1.7.15.1 B ycTpoiicTBe peanr30oBaHO BOCEMb OMPENEIIEMBbIX (PYHKIIHMA.

1.7.15.2 CurnanamMu-uCTOUHUKAMU OMpeEIsieMbIX (YHKIMU CIIY>XaT BCE APYTUE
CUTHAJIBI KpoMe camoni ce0st (cm. [Ipunoxxenne b).

1.7.15.3 YcTpolCTBOM  IpeayCMOTpPEHa BO3MOXKHOCTH  BbIOOpa  CUTHAJIOB-
UCTOYHUKOB. KoIM4ecTBO CUrHAI0B-UCTOYHUKOB JOJKHO ObITh HE Oosee 16.

1.7.15.4 YcTpolicTBOM IpeaycMOTpeHa paboTa omnpenenseMbiXx (QYHKIUNA Kak OT
IPSIMBIX CUTHAJIOB-UCTOYHHUKOB, TAK U OT NUHBEPCHBIX.

1.7.15.5 YcrpoiicTBoM mpeaycMoTpeHa OJOKMpPOBKAa pPAaOOTHI  OINpenessieMbIX
(YHKIUI OT CUTHAJIOB-UCTOYHUKOB OJIOKHMPOBKH.

1.7.15.6 YcTpoiicTBOM mpeaycMOTpeHa 3aJep)Kka MO BpPEMEHU cpadaThIBaHUS
ornpeaensseMoi PyHKIMU MOCIe TOCTYIIEHUSI KOMaHAbI-UCTOYHHKA (TaliMep May3bl).

1.7.15.7 lnana3zoH ycTaBOK IO BpeMeHH 3aaepkKh - oT 0 10 600 ¢ ¢ 1UCKpeTHO-
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ctbio u3mMenenus 0,01 c.
1.7.15.8 TIpu rcue3HOBEHUU KOMAaH]IbI-UCTOYHUKA IO OKOHYAHUS BBIJEPKKU Taii-
Mepa nay3sl onpeaenseMast QyHKIHs He cpadaThIBaeT.
1.7.15.9 YcTpoiicTBOM TMpenycMOTpeHa BbIAEpPKKA IO BPEMEHU PabOTHI OIpese-
asieMoii (PyHKUIMHU TOCTIe MOCTYTICHUS] KOMaH IbI-UCTOYHUKA (TaiiMep padoThl).
1.7.15.10 /Inama3on yctaBok mo BpeMmenu pabotsl - ot 0 10 600 ¢ ¢ muckpeTHo-
cthio n3meHenus 0,01 c.
1.7.15.11 B ycrpoiicTBe IpeaycMOTPEH BbIOOp THUMA OMpeneasieMON (PYyHKIIUH —
npsiMasi Wik o0paTHas.
[Ipu npsmoit ¢yHkuuu BpeMs pabOThl ompenensieMod (YHKUUU ONpeesieTcs
TOJIbKO TaliMepoM pabOThl U HE 3aBUCUT OT JUIUTEIIbHOCTH KOMaH IbI-UCTOYHHKA.
[Ipu oOpatHOl GyHKIIMU BpeMs pabOThl onpenenseMol QYHKIUUA yIJIUHSIETCS Ha
BpeMsi IPUCYTCTBUS KOMaHbI-MCTOUHHKA TI0CIIe cpabaThIBaHUs ONpenesieMoi (QyHKIIUH.
1.7.15.12 YcrpoiicTBo obecriednBaeT BO3MOXKHOCTh MyCKa OmNpeaessieMoil pyHK-
U OT TUCKPETHBIX BXOOB, PYHKITMOHAIBHBIX KJIABHUII WJIA C BEPXHETO YPOBHSI.

4\
NcTouHMK

O-dyHKLMS

Tanmep naysbl I Tanmep paboTbl

Puc. 1.7.15.1 I[I/IaFI;aMMa paboThl onpeaensieMoit PyHKIUU, TUI PYHKIIMU — IpsiMast

NcTouHMK

O-dyHKLMS

Tanmep naysbl Tavimep paboTbl

Puc. 1.7.15.2 JImarpamma paGoTsl onpenensieMont GyHKIUHU, TUIT QYHKIUU —
oOpaTHas
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Tabmuna 1.7.15 CurnHansl 1 mapaMmeTpbl 0JI0Ka onpenenaseMoit GyHKIIMN

HaunmenoBaunue

Onucanue

CUT'HAJIbI

Bx.O-pynkmuunX

Curnan 3amyckaeT onpenensieMyo GyHKIHUIO X, e X - HOMep onpeie-
nsieMoit pyHkIuM - ot 1 1o 8.

Brix.O-byaxkmumn X
(Ha QyHKII. KHOTIKE)

Brixonno#i curnan onpenensieMoit GyHKuu X, rae X - HOMEp omnpene-
nsiemoit pyHkIuu - ot 1 10 8. BeixonHol curHan onpeznensieMon QpyHK-

M1 MOXKET OBITh HAa3HAU€H MCTOYHUKOM IPYroH ompezenseMoil ¢pyHK-
1117058

ITAPAMETPBI
T 3ag. OOX Bpewmst 3anepxKu mycka ornpenenseMoi GyHKIMHY (TaiiMep nay3bl)
T Pa6. OOX Bpewms paboTsl onpeaensieMoit GyHKIUU (Taiimep paboThI)
OoX
MeToaHrm Mpaman OdX
Bronos OOX:
NB , BY, Kn
Bxogel O®X T paG O®X
PaHauposaHne
WeTounukm OdX+ _| |_ —l—". =1
»=1
BrixogHsie S o g T sspoex | e - |
CMTHAME . b —] . o ; B Ofpatran O®X
« aOps | | V— -
e T pab O®X
Y] i
—
Pawkupoearne
WeTouHmm OdX-
BrixogHue L
curHanc
W WAp.»
MHBEPCHEIE
Tun fyHELMK: |
‘ M ‘ Mpaman/oBpaTHan |
FaH#upoeaHue
WETOMHWER
BroKMpOBKA
== ‘Buix, O X"
BuixoaHbie 1 L 1 L & L. O
CUTHETSI
« nap» _l_f

Puc. 1.7.15.3 ®ynknuonanpHas cxeMa 6510Ka onpeaensieMoit pyHKuuu
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1.7.16 Onpenessiemble TPUITEPHI
1.7.16.1 YcTpOoHCTBO UMEET YETHIPE OMPEAEIIAEMBIX TPUTTEPA.
1.7.16.2 KomangaMu-ucTouHUKaMu yctaHoBku B "1" m B "0" ompexaenseMbix
TpUITEpOB ciykuT /B, kiaBuatypa, BepXHUIl ypOBEHb, BBIXOJIHBIE CUTHAJBI 3AIUT U
aBTOMATUKH U ompexaensieMble pynkunu (cm. [Ipunoxenue b).
1.7.16.3 O6ecnieueHa BO3MOKHOCTh BBIOOpA KOMaH/1-UCTOYHUKOB.
1.7.16.4 [IpenycmoTpeHa BO3MOXXHOCTh PabOThlI OMpeNesieMbIX TPUITEPOB, KaK

OT IPSAMBIX KOMaHA-UCTOYHHNKOB, TaK U OT HHBCPCHBIX.

1.7.16.5 CocTosiHME TPUTTEPOB COXPAHACTCS B YHEPTOHE3ABUCUMOM MMaMSATH.

McTouHmim
Bxcpoe Ycr
oTX:

OB .BY. Kn  Pansupoeaxue
McTouHmi
Yer OT+
SR 3
BbixoaHbe A
CUrHaNG — —
o Wap.» ™
PanxuposaHne
MeTouMHMm
Yer OT-
Bexogeble |
CHrHAMD!
« Nap.e
MHESPCHEE o
MeTouHm
Bxopoe Cbpoca [ gy onuy copoca OTX
oTX:
OB ., BY. Kn
PaHxu1poBaHie
WeTouHmm
Copoc OT +
14
— 5
BrixogHele .
cHHan. o
« uap.» []
R S e i
PaHxuposaHmne
MeTouHnm
CBpoc OT-
BeogHere [
curHanel (. -
¢ Mapy | —
MHBEpCHbI2 P
Puc. 1.7.16

Bxoge! YeT OTX

t]

oT

“Bbix. OT X*

CDYHKHI/IOHaJIBHaH CXEeMa ONpeaACLICMBIX TPUITCPOB
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1.7.17 Texun4yeckuii y4eT 3JIeKTPOIHEPTHH

1.7.17.1 YcTpoHcTBO OnpenessieT Ha OCHOBE MU3MEPSIEMBIX aKTUBHOW M PEAKTUB-

HOW MOIIIHOCTEN CIIEAYIOIIME MapaMeTphI:
— CYMMAapHOE€, OT Haydaja U3MEPEHHM, 3HAYCHHUE MOJYYEHHOW U OTIMYIICHHOW aKTUBHOU
SHEPrUU Ha JaHHBI MOMEHT BPEMEHU.
— CYMMapHOE€, OT Havajla U3MEPEHUI, 3HAYEHUE PEAKTUBHOW 3HEPTrUU B YETHIPEX KBa[-
paHTax Ha JaHHbBIII MOMEHT BPEMEHH.

1.7.17.2 Onpenenenune >HEPTH BeIeTCS HA OCHOBE BTOPUUYHBIX 3HAYEHUI TOKOB U
HAPSKEHUM.

1.7.17.3 3HaueHuss aKTUBHOW M PEAKTUBHOMN SHEPTUM MCUUCIISIETCS UHTETPUPOBA-
HUEM aKTUBHOM M PEaKTHBHOM MOIIIHOCTEH B T€UeHHUE PabOTHI yCTPOUCTRA.

1.7.17.4 AxtuBHas sHeprusa usMmepsiercs B kBr-uac, peaktuBHas — kBAp-yac.

1.7.17.5 ObecnieueHa BO3MOKHOCTh OTOOPaXKEHUS SHEPTUU C YUETOM KOdDuIu-
€HTOB TpaHc(opMalu (B IEpBUYHBIX BeInYnHax) - B MBT1-uac, MBAp-uac.

1.7.17.6 O6ecnieuerna BO3MOXKHOCTh OOHYJICHHSI TIOKA3aHWM CYETYMKA JIIEKTPO-
SHEPTHUH JIJIS CITY>KEOHOTO MOJIb30BAHMS.

1.7.17.7 YcTpoicTBO onpeaenseT 3HayeHue 3Hepruu npu Toke He Mmenee 0,02 A.

1.7.17.8 YcTpOoHCTBO OnpeaenseT 3HaYeHUE SHEPIHM IPU MOIIHOCTH HE MEHee
2 BT, cooTBeTCTBEHHO 2 BAD 117151 p€aKTUBHOM SHEPTUU.

1.7.17.9 Pa3psaaHoCcTh MHAMKAIIMN SHEPTUU - MIECTh JECATHUUHBIX IUGP Mocie 3a-
MSTOM U TPU JECATHUUHBIX UGB A0 3aMATOM.

1.7.18 DjieMeHTHI paclIipeHHO JOTUKHU
1.7.18.1 B cocTaB 371€MEHTOB paCIIUPEHHOMN JTOTUKHA BXOAT:
— BOCEMb BOCBMHUBXOJOBBIX djieMeHTOB "I";
— BOCEMBb BOCBMUBXOJOBEIX djiemeHnToB "MJIN";
— BoceMb ABYXBX0A0BbIX aeMeHToB "MCKJIFOUAKOUIEE WUJIN",
— mectHaanath diieMeHToB "HE";
— IIECTHAMIAThH MepeAaronux QyHKIui.
1.7.18.2 Ha kaxJplil U3 BXOJOB AJIEMEHTOB PACIIMPEHHOW JIOTMKM MOXET MOJ-
KJII0YaThCs TOJILKO OJWH CUTHAI.
1.7.18.3 B cnucok cUrHajgoB MJid BXOJOB BXOIST BCE BXOJHBIE U BBIXOIHBIE
(GyHKIIMH, UCTIONIb3yeMble B YCTPOMCTBE, B TOM YHUCJIE BBIXOJHBIC CUTHAJBI DJIEMEHTOB
pacipeHHou Joruku (cMm. [Ipunoxkenue b).
1.7.18.4 Tlepenatomue GpyHKIMHM TpEeTHA3HAYEHBI I T€HEpallud CUTHAJIOB, SIB-
JISTFOIIMXCS BXOJHBIMU CHUTHAJIaMHM (DYHKIIMOHAJBHBIX OJIOKOB: TaKUX CHUTHAJIOB, HAMPH-
Mmep, kak "brokupoka MT31". Ilepenaroniue QyHKIIMU UMEIOT OJUH BXOJ U OJUH BbI-
X0/J1, Ha KOTOPbI€ HA3HAYAIOTCS: OJIMH CUTHAJI Ha BXO]I (3aITyCKAIOITUNA CUTHAIT; JIFOOOU U3
curHajioB cM. [Ipunoxxenue b) u oquH curHan Ha BeIXO (T€HEpUPYEMBIN CUTHAT; 000
U3 CUTHaJIOB, oTMeueHHbIM X B kosioHke "JIBX" Ilpunoxenus b). [losiBnenue B ycTpoii-
CTBE€ BXOJIHOI'O CUTHAJIA TPUBOJIUT K MOSIBJICHUIO BBIXOJJHOTO CUTHAJIA.
1.7.18.5 Ha BXOABI 3JIEMEHTOB PACIIMPEHHON JIOTUKU HE JTIOIYCKAETCs MOIKII0Ye-
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HUE COOCTBEHHOT'O BBIXO/1A.

1.7.18.6 Cocrostnue BxoaoB 3iieMeHTOB "WJIM" 1o ymoiS4aHUIO paBHO JIOTHYeE-
CKOMY HYIJIIO.

1.7.18.7 CocrosiHue BX0JI0B 3y1eMEHTOB "MN" MmO yMOJIYaHHIO paBHO JOTMYECKON
eIMHULIE.

1.7.18.8 IIpn co3naHuM PEKypPCUBHBIX (BBIXOJ CXEMBI BIIMAET HA €€ BXOJ) CXEM
BEPOATHO CO3JaHHME aBTOIEHEpaTopa U, B 3TOM ciydae, 00pabOTKa JOTHYECKONH CXEMbI
3alUKIMBaeTCA. [[71s1 MCKITIOYEHHS TaKOTO 3allMKJIMBAHUS KOJIMYECTBO IIUKIIOB MIPUHYAH-
TEJIbHO OIPaHUYMBAETCS 4YMCIOM "Makc.koy.uTepa.”, Ipyu JOCTHKEHUU KOTOPOro 00-
paboTKa  JIOTMYECKOM  CXeMbl  OCTaHaBIMBAeTCsI U (OPMUpPYETCS  CHUTHAI
"Omur.HacTp.p.Jjor.".

1.7.19 YuuBepcanbHblie 3amuThI (Y3)
1.7.19.1 B cocraBe yctpoicTBa IPUCYTCTBYIOT BOCEMb 3JIEMEHTOB YHUBEPCAJIb-
HOU 3alIHUTBHI.
1.7.19.2 lng Kaxaoro »JeMEHTa YHUBEPCAIbHOM 3alIUTHI YEPE3 MEHIO MOXKET
OBITH BEIOpaHA BXOHAS BEJIMYHMHA, 10 KOTOPOIl OyZeT cpadaThiBaTh IIyCKOBOM OpTaH:
— Ia, Ib, Ic;
— Ia;
— Ib;
— Ic;
— pacuetHsiil 3lo-1;
— TOK IpsAMOM mociegaoBarebHOCTH 11}
— TOK OOpaTHOM MOCJe10BaTeIbHOCTH 12;
— Ua, Ub, Uc (unu Uab, Ubc, Uca);
— Ua (umu Uab);
— Ub (unu Ubc);
— Uc (unu Uca);
— pacuetHoe 3Uo;
— HanpsbKeHUe npsamon nocinenoparenbHoctu Ul;
— HampspKeHHe 00paTHOM mocienoBaTenbHoCcTH U2;
— aKTHBHAas MOLIHOCTb IO TpeM (azawm;
— PpeaKTHBHAs MOIIHOCTH 1O TpeM (a3zam;
— TIOJTHAst MOIITHOCTH 10 TpeM (hazam.
1.7.19.3 ObecneueHa BO3MOKHOCTb CTaTUYECKOM OJIOKMPOBKU KaXKJIOTO DJIEMEHTA
YHUBEPCAIbHON 3allIUTHI Yepe3 TUCKPETHBIN BXO/I.
1.7.19.4 IlyckoBO#l opraH YHHUBEPCAJIbHOM 3aIUTHI MOXET cpabaThiBaTh Kak IO
MPEBBIIICHUIO, TAK U 110 CHUKEHUIO BHIOPAHHOW BEJIMYUHBI.
1.7.19.5 lna paboThl O TPEM TOKaM U IO TPEM HAMPSIKEHUSM MOXET ObITh BbI-
Opana sioruka cpadarteiBanus: o Y nau no UJIN.
1.7.19.6 lnana3zoHsl yCTaBOK ITyCKOBBIX OPT'aHOB:
— 1o Ia, Ib, Ic, 3Io-1, I1, 12 - ot 0,1 10 30 In, nuckperHocTs u3menenus - 0,01 A;
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no Ua, Ub, Uc (umu Uab, Ubc, Uca), 3Uo, Ul, U2 - or 5 no 140 B, quckpeTHOCTh U3-
MeHeHus - 0,1 B;
1o akTuBHOM Mo1HOCTH - 0T 0,01 10 2000 BT, nuckpernocts uzmenenus - 0,001 Br;
no peaktuBHOW MomHOCTH - OT 0,01 mo 2000 BAp, OUCKPETHOCTh W3MEHEHUS -
0,001 BAp;
1o nosiHou MoiHocty - oT 0,01 1o 2000 BA, nuckpetHocts n3menenus - 0,001 BA.
1.7.19.7 Jlnis myCKOBBIX OPTaHOB 3a1at0TCsl KO PHUITMEHTHI BO3BpaTa:
0,5 - 0,95 crynensamu uepe3 0.01 aJist MycKOBOTO OpraHa mo MpeBbIIICHHIO;
1,05 - 1,5 crynensmu uepes 0.01 a1 myCKOBOTO OpraHa 1o CHWKEHHIO. .
1.7.19.8 Beigepxkka Bpemenu Y3 - ot 0 no 600 c, mar ycranosku - 0,01 c.
1.7.19.9 OTknoHeHue BeIMYMHBI CpabAThIBAHUS IMYCKOBBIX OPIaHOB OT YCTaBKU -
He 6onee 5%.

Tabnuua 1.7.19 Curnansl u napaMmeTpsl 0JI0Ka YHUBEPCATIbHOM 3aIUThI

HanmenoBanue Onucanue
CUT'HAJIbI
biok.Y3n CurHan OGJIOKMPOBKH AJIEMEHTa YHHBEPCAIBHOW 3amMThI n (T71e - n ot 1
10 8)
11O Y3n CurHan cpabaTbIBaHUS ITyCKOBOT'O OpraHa YHUBEPCATHHOM 3aIUThI N
¥Y3n Curnan cpaOaTbhIBaHUs YHUBEPCAIbHON 3aIIIUTHI N
ITAPAMETPHI
VYcraBka Y3 n VYcraBka (cwm. 1. 1.7.25.6) yHUBEepCcaTbHOMN 3alIUTHI N
KB V3 n Koadduuuent BozBpara (cm. 1. 1.7.25.7) yHuBepcaIbHON 3aIIUTHI h
TVY3n YcraBka o BpeMeHH (BBIIEPKKA) YHUBEPCATbHOM 3alIUTHI N
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1.7.20 IIpoBepka ¢a3zupoBaHusn
1.7.20.1 Ina npoBepku (a3upoBaHUs B YCTPOICTBE peajn3oBaHbl Takue (yHK-
17158
MPOBEPKA Pa3HOCTHU HAMPSKEHUN MEXy IByMsI BBOJIaMU;
MIPOBEPKA PA3HOCTHU YTIIOB MEXKY COOTBETCTBYIOMIMMH (DAa3HBIMU HAIIPSKEHUSMU JTBO-
UX BBOJIOB;
MPOBEPKA Pa3HOCTH YaCTOT MEXIY JBYMS BBOJAMHU;
POBEpKa MOCIEA0BATEIBHOCTH (a3 Ha IIEPBOM BBOJIE;
IpOBEpKa MociaeA0BaTeIbHOCTH (a3 Ha BTOPOM BBOJIE.
1.7.20.2 Yka3zanHble (QYHKIIMN PEaTu30BaHbl C BBIICPIKKON BPEMEHH.
1.7.20.3 Cnenyronue GyHKIIMU peali30BaHbl ¢ 3a/IEP>KKOM Ha OTIYCKAaHHUE TOCTIe
yXoJa YCJIOBUM cpabaThIBaHUS:
IPOBEpKa Pa3HOCTU HAIPSKEHUN MEXAY ABYMSI BBOJAMU;
IpoBepKa pa3HOCTH (a3HBIX YIIOB MEXKAY COOTBETCTBYIOIIMMU (Pa3HBIMU HAIPSKEHU-
SIMU JIBOMX BBOJIOB;
MPOBEPKA Pa3HOCTU YaCTOT MEXAY JBYMS BBOJAMH.
1.7.20.4 Jlnana3zoH ycTaBOK IO pa3HOCTH HaIpsKEHUH ABYX BBOJOB - oT 0.1 10 50
B ¢ nuckpernocteio uamenenus 0,1 B. J[nanazon no BpeMenu cpadarbiBanus - ot 0 10
32 ¢ ¢ puckperHocThio u3Menenus 0,01 c. /[nana3oH ycTaBOK O BPEMEHU OTIYCKaHUS -
ot 0 10 32 ¢ ¢ auckperHoctbio udmenenus 0,01 c.
1.7.20.5 O6ecnieueHa BO3MOXKHOCTh BBOJA - BbIBOJAa (YHKIIMH MPOBEPKU Pa3HO-
CTH HamnpsDKEHUM IBYX BBOAOB U3 PaOOThI YEPE3 MEHIO.
1.7.20.6 JInana3oH yCTaBOK IO pa3HOCTH YTJIOB MEXIY COOTBETCTBYIONTUMH (a3-
HBIMHU HaNpsOKEHUSMU JIBYX BBOJOB - oT 0.1 mo 45° ¢ auckpeTHocThio u3MeHeHus 0,1°.
JlnanazoH ycTaBOK 10 BpeMeHu cpadaTbiBanus - oT 0 10 32 ¢ ¢ AUCKPETHOCTHIO U3MEHE-
Hus 0,01 ¢. [{nanazoH ycTaBok 1o BpeMeHH oTiyckaHus - oT 0 10 32 ¢ ¢ IUCKPETHOCTHIO
n3meHenus 0,01 c.
1.7.20.7 OGecnieueHa BO3MOXKHOCTh BBOJAA - BBIBOJIa M3 pabOTHI 4epe3 MEHIO
(GyHKIMH TPOBEPKH PA3HOCTH YIJIOB MEXY COOTBETCTBYIOMIMMU (Da3HBIMH HATIPSHKCHHU-
SIMU IByX BBOJIOB.
1.7.20.8 JInana3zoH yCcTaBOK MO pa3HOCTU 4acTOT ABYX BBOJOB - oT 0.01 g0 S 'y ¢
auckpetHocThio n3meHenus 0,1 ', Jlnama3oH ycTaBoK Mo BpeMeHHU cpabaThIBaHUs - OT
0 1o 32 ¢ ¢ auckperHoctbio u3mMenenus 0,01 c. Jlnana3oH ycTaBok MO BPEMEHH OTIYC-
kaHus - oT 0 10 32 ¢ ¢ auckpernoctbio u3menenus 0,01 c.
1.7.20.9 Ob6ecneuena BO3MOKHOCTh BBOJIA - BbIBOJIA U3 PA0OTHI Yepe3 MEHIO Mpo-
BEPKU PA3HOCTH YACTOT MEXIY ABYX BBOJIOB.
1.7.20.10 OGecnieueHa BO3MOKHOCTh BBOJA - BBIBOJIa (DYHKIIMU TMPOBEPKH IIpa-
BUJILHOM MocneoBaTeibHOCTH (ha3 Ha BBOJE 1 U3 pabOThI uepe3 MEHIO.
1.7.20.11 OGecnieueHa BO3MOKHOCTh BBOJA - BbIBOJIa (DYHKIIMU MPOBEPKH IIpa-
BUJILHOM MOcneAoBaTeNIbHOCTH (ha3 Ha BBOJIE 2 U3 pabOThI Uepe3 MEHIO.
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Puc. 1.7.20 ®yHkumnoHanbHasi cxema MpoBepKH (pa3upoBaHus

1.7.21 Bbi6op BXoaa HANPSIZKEHUST
1.7.21.1 nsa peanuzanuu yakuuit MT3, 3Hmun, 3Hmakc, yHUBEpCaIbHBIX 3a-
IIUT, TEXHAYECKOTro y4yeTra sHepruu, pacuera Ul u U2 B kauectBe Hanpsikenuil Ua, Ub,
Uc, Uab, Ubc, Uca ucnons3ytorcst Hanpsbkenus Ua2, Ub2, Uc2, Uab2, Ubc2, Uca2 B
CHEAYIOUIUX CIyYasx:

— Ilpu 0AHOBPEMEHHOM BBINOJHEHUH CIIECIYIOIIUX YCIOBUI: PA30MKHYTOM CEKIIMOHHOM
BBIKJIFOYATEJIE, PA30OMKHYTOM BBIKIIOUATEIe IEPBOrO BBOJIA, 3aMKHYTOM BBIKIIIOUATEIIE
BTOPOTO BBOJIA;

— Ilpu OAHOBPEMEHHOM BBINIOJIHEHUU CIEAYIOUIUX YCIOBUM: 3aMKHYTOM CEKIIMOHHOM
BBIKJIIOYATEJIE, 3AMKHYTOM BBIKJIIOHYATEIE BTOPOTO BBOJA, PA30MKHYTOM BBIKJIIOUATEIIE
NepBOro BBOJA, npesbilieHnn Hanpstkenuit Ua2, Ub2, Uc2 wim Uab2, Ubc2, Uca2
sHadyeHus 0.25 B, ucnpaBHBIX HENAX HAMPSIKEHUS BTOPOU CEKIIUH;

— Ilpu OIHOBPEMEHHOM BBIMOJHEHUU CIEAYIOUIMX YCJIOBUW: 3aMKHYTOM CEKIIMOHHOM
BBIKJIIOYATEJIE, 3AMKHYTOM BBIKJIIOHYATEIE€ BTOPOTO BBOJA, PA30MKHYTOM BBIKJIIIOHYATENIE
nepBoro BBoAa, noumwxkennu Hanpsokenud Ual, Ubl, Ucl unu Uabl, Ubcl, Ucal auxe
3HaueHus 0.25 B unm HeumcnpaBHBIX LEIMAX HAPSHKEHUS IEPBOM CEKLUY;

— Ilpu OAHOBPEMEHHOM BBINIOJIHEHUU CIEAYIOUIUX YCIOBUM: 3aMKHYTOM CEKIIMOHHOM
BBIKJIFOYATEJIE, 3AMKHYTOM BBIKJIIOUATENIE MEPBOTO BBOJIA, PA30MKHYTOM BBIKIIFOUATEINE
BTOPOTO BBOJA, noHmkeHuu Hanpspbkenuit Ual, Ubl, Ucl unm Uabl, Ubcl, Ucal Huxke
3HaueHud 0.25 B unu HeucnpaBHBIX LEIMAX HAIPSDKEHUS MEPBOU CEKIUU.
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Bo Bcex ocranbHbIX ciiyyasx ucnosb3yrotrcs Hampspkenus Ual, Ubl, Ucl, Uabl, Ubcl,
Ucal.
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Puc. 1.7.21 ®yHkuuoHanbHas cxema BbIOOpa BX0/1a HANPSKEHUS

1.8 /luarHocTtuka

1.8.1 YcTpoiicTBO CHaOXKEHO CXeMOW TUArHOCTUKH HMCIPABHOCTH, 00ECTeunBaro-
IICH BBISBJIICHHE HEHCIIPABHOTO 3JIEMEHTA C TOYHOCTBIO JI0 ChEMHOI'0 0JIOKAa C KOHTPOJIEM
BXOJIHBIX aHAJIOTOBBIX IIETICH M BHIXOIHBIX BO3JICHCTBUH (BKIIIOUast OOMOTKH pejie).

[Tpu 3TOM Ha aHAJIOTOBBIX BXOJIaX JOJHKHBI IPUCYTCTBOBAaTh TOKH HEe MeHee 0,05 IH.

1.8.2 Cxema nuarHOCTUKH MCIPABHOCTH KaHAJIOB MpueMa U 00padoTku mHpopMa-
[[MY U IPOrPAMMHOT0 00ecriedeHus BbISBISIET HEUCIIPABHOCTh 3a BpeMsi He OoJee 2 c.

1.8.3 IIpoBepka UCTIPAaBHOCTU MPOrPAMMHOTO 00ECIIEYEHHS] MPOBOAUTHCS METOJIOM
KOHTPOJIBHBIX CYMM.

1.8.4 Ilpu BBIsSIBICHNWN aBapUIHON HEMCIPABHOCTH (DYHKIIMU 3aIIUTHI U aBTOMATUKH
OJIOKUPYIOTCA.
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1.9 Perucrpauus

Peructpatopsr ycTpoiicTBa 00eCnednBalOT PETUCTPAITUIO M XPAHCHHUE JUC-KPETHBIX
(BXOIHBIX, BBIXOJHBIX) U aHAJIOTOBBIX CUTHAJIOB, HH(MOPMAIMU O cpabaThIBAaHUM OPTAaHOB
3alllUT U aBTOMATUKH C MPUBSI3KOM MX K TEKYyIIEH JaTe U BPEMEHH, a TAK:KE BCEX BBISB-
JIEHHBIX HEUCHPABHOCTEW ¢ (puKcalueil TuIa HEMCIPABHOCTH C MPUBSI3KOM WX TEKylLIeH
JaTe U BpeMEHU. PeructpupyroTcsi Bce mporpaMMHBIE Mepe3anyCcki yCTpoicTBa ¢ Gpukca-
el MpUYUHBI Iepe3amnycKa.

Peructparop mMeer BO3MOXHOCTb cheMma MH(popmanuu ¢ nomouisio 1K (ue-pe3
untepdeiic USB) wm uepes ACKY MRZS (u3onupoBansbiii mopt RS485).

VYerpoiicTBo 00ecreuynBaeT YTEHHE WHTErpalIbHbIX MOKa3aTellel, 3aperucTpupo-
BAHHBIX [PU aBapHH, Y€pPe3 MUHUIUCILICH.

1.9.1 {uckpeTHBI perucrpaTrop
1.9.1.1 PeructpaTtop NHMCKPETHBIX CUTHAJIOB XpaHUT 110 48 MOCIEeIHUX aBapuil
(3amucen).
1.9.1.2 JIns Bcex aBapHil perucTpaTopoM B 3anucu GUKCUPYIOTCS:
— BpEMs U JaTa 3alycKka aBapuiHOr0 MpoLecca;
— BCE BXOJIHbIE M BBIXOJHbBIC JUCKPETHBIC CUTHAJBI 32 BPEMsI HAJIMYUSI CUTHAJIA 3amycKa
peructpaTtopa (1o 43 dukcanuii, nuckpeTHocTh pukcaruu - 0,001 ¢);
— BCE TOKHU, HANpPsDKEHHS, YaCTOThl, U3MEPEHHbIE YCTPOHUCTBOM B MOMEHT (PUKCAIUU
MaKCHUMETpa MapaMeTpa, o KOTopoMy padoTaroT GyHKIMHU 3alIUT U aBTOMATUKH.
K MakcumeTrpam oTHOCSTCS:
— MaKCHUMAaJIbHBIN (a3HbIA TOK npu padote MT3,
— MAaKCHMaJIbHO€ OTHOIIIEHHE TOKa 0OpaTHOM MOCIIeOBATENBHOCTA K TOKY MPSMOM IO-
cienoBarensHocTH Iipu padote 3011,
— MUHUMAaJILHOE HampspKeHue mpu padote 3HvuH,
— MakCHUMaJIbHOE HampshkeHue mpu padbore 3Hmakc,
— MakcuMallbHOe (MUHHUMAaJbHOE) 3HAUCHHE MapaMmeTpa, Mo KOTOpOMy cpaboTana yHH-
BepcajbHas 3alluTa.
1.9.1.3 Curnansl 3ammycka perucTpaTopa BRIOUPAIOTCS U3 OOIIETro CIHUCKa BXOIHBIX,
BBIXOJIHBIX CHTHAJIOB W Cpa0aThIBaHUM 3alllUT U aBTOMATHUKHU (B TOM YHCIE U IyCKOBBIX
OopraHoB) B 000 komOuHanuu (cMm. [Ipunoxenue b).
1.9.1.4 Moaynb pukcanuu MakCUMaJIbHBIX 3HAYEHUH 3aMycKaeTcs Npu cpadaThiBa-
HUU COOTBETCTBYIOIIETO MYyCKOBOTO OpraHa WM MpH Hauyaje padoThl perucrparopa. Mo-
Oynb (pUKcanuu paboTaeT 10 UCUE3HOBEHHUS CUTHAJIOB CpadaThIBaHUS TyCKOBBIX OPTraHOB.
1.9.1.5 Perucrtpatop 3amyckaercsi mpu MOSBJICHUU JOO0OTr0 U3 CUTHAJIOB 3alycka U
IPOJI0JIKAET 3aUCh, TOKA HE UCYE3HYT BCE CUTHAJBI 3amycka. OJIHa 3aMuch TUCKPETHOTO
pErucTpaTopa MOXKET JUIMThCS A0 4,5 4acoB, MTOCJE YEro 3aluCh IPUHYAUTEIBHO OCTaHAB-
nuBaeTcs. Ecau 3a BpeMs 3amucu KOMMYecTBO (PUKcalii nmpeBeIcUT 43, TO HAYHETCS HO-
Bas 3amuch. Ecam KOJIMYECTBO 3amuceil peructparopa NpeBbICUT 48, TO HOBas 3aTUPAET
CaMylo CTapylo.
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1.9.2 AnasioroBslii peructparop (perucTpaTop oCHUIJIOrPaMM)

1.9.2.1 Pazpematoniasi cmocoOHOCTh PErMCTPAaTOpa MO aHAJIOTOBHIM CUTHAJaM -
1,25 mc.

1.9.2.2 Peructpatop xpanut 9 ananoroseix curnaioB — Ua-1, Ub-1, Uc-1, Ua-2,
Ub-2, Uc-2, Ia, Ib, Ic.

1.9.2.3 Peructpatop cOXpaHse€T Kak NpelaBapUiHbIA MacCUB, TaK M aBAPUNHBIN
MacCUB.

1.9.2.4 InutenbHOCTh NMPEJaBapuiHOTO IMPOLECCa YCTAHABIMBAETCS B JAHANa3oHE
oT 0.1 ¢ 10 5 ¢ guckpeTHocThiO ycTaHoBkU (.02 c.

1.9.2.5 JlnutenbHOCTh aBapUITHOTO MpPOLIECCa YCTaHABIMBAETCS B AUara3zoHe oT 1 ¢
10 25 ¢ nucKkpeTHOCThI0 ycTtaHoBku 0,02 c.

1.9.2.6 Perucrtpatop coxpansier nocieaHue apapuu. KoinuecTBo MocieqHux peru-
CTPUPYEMBIX aBapuil onpenensieTcss o0Ield AMUTeNbHOCThIO aBapuu. [lpu nmuTenbHOCTH
aBapuu 30 ¢ - 1 aBapus, npu gurenbHocTH 1,1 ¢ - 53 aBapuu. [Ipu nepenonHeHun peru-
CTpaTopa HOBas aBapHsl 3aTUPAET CAMYIO CTAPYIO.

1.9.2.7 Curnansl 3ammycka perucTpaTopa BRIOUPAIOTCS U3 OOIIEro CIHUCKa BXOIHBIX,
BBIXOJIHBIX CHUTHAJIOB M CpaOaThIBAaHUN 3aIIUT U aBTOMATHKU (B TOM YHCJIE U ITYCKOBBIX
opraHoB) B m06o# komOuHaruu (cm. [Ipunoxxenne b).

1.9.3 PerucrpaTop AMarHoCTHMKH

1.9.3.1 Peructparop AMarHoCTUKH (PUKCUPYET U XpaHUT UH(DOpPMALMIO C MPUBSI3-
KO KO BPEMEHHM U JIaT€ O BO3HUKIIUX MpU paboTe yCTPONCTBA HEUCIIPABHOCTSIX U COOSIX C
¢duKcalmeit Tna HEMCIPaBHOCTU U COOS.

1.9.3.2 YcTpoiicTBO perucTpupyeT Bce MpOrpaMMHbIE Mepe3anycku ¢ (ukcanuei
NPUYMHBI IEpe3anycKka U ¢ MPUBSI3KOM KO BpEMEHH U JIaTe.

1.9.3.3 Perucrpatop auarnoctuku xpanut 1024 nocieqHux coObITHS.

1.10 Py4dHoe ynpaBJjieHHe

1.10.1 YcTpoilcTBO MMEET BCTPOEHHBIN MYJIbT C KJIABUATYPOU U TUCIIIIEEM JJISL:
— KOH(MUTYpUPOBAHUS YCTPONCTBA;
— Ha3HAYEHUS CUTHAJIOB HA JIUCKPETHBIE BXO/Ibl, BEIXOJIBI U CBETOIUO/IbI;
— TMPOCMOTpPA U U3MEHEHUSI YCTABOK M CUUTHIBAHUS PE3YJIbTATOB U3MEPEHUS U PETUCTpa-
L1
— BBOJA K03 dUIMeHToB Tpanchopmaruu TpanchopmMaTopos;
— TMPOCMOTPA TEKYIIErO COCTOSIHUSI TUCKPETHBIX BXOJIOB U BBIXOIOB;
— YCTaHOBKH U CUMTBHIBAHUS TEKYIIETO BPEMEHU U JaThl;
— KOPPEKIMH XOJa YaCoB;
— BbIJIa4uM KOMaH] Ha)KaTueM (QyHKIUOHAIBHOM KIIABUIIIH.

1.10.2 Bce HacTpoiku OCYIIECTBISITHCS TOJIBKO MOCJE BBEICHUS C KIaBUATYypPhI Ma-
POJIs, KOTOPbIN MOKHO U3MEHSITh.

1.10.3 B yctpoiicTBe mpeaycMOTpeHa yCTaHOBKA HACTPOMKHU MpuOopa Mo ymoJrda-
HUIO U YCTAaHOBKAa MUHUMAJIbHBIX TAPAMETPOB.
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1.11 Unagukanus

CeroanoaHass MHAUKAIMS paboThl 3ammT ycrporictBa MRZS-S peannzoBana kak
HOpMaJIbHAsI, TaK U TPUITEPHAs (C 3alIOMUHAHUEM) - CM. 11.1.6.5.

COpoc MHOUKALMU MOXET OCYHIECTBIATHCA (YHKIIMOHAIHHOW KJIaBHUIIEH KaBUa-
TYpBbI ¢ Ha3HaYeHHBIM curHaiioM "COpoc unaukanuu”, ot JIB win ot kommbroTepa.

1.12 Padora MRZS-S c IIK

B ycrpoiictBe MRZS-S ob6ecrnieueHa BO3MOXKHOCTh MOJKIIOUEHUSI K KOMIIBIOTEPY
yepes unrepdeiicel USB 1 RS485. UnTtepdeiic USB saBnsercsa cepBucHbiM. OHU MpeIHA-
3HAYEHBI JUJIS:

— YCTaHOBKM CUTHAJIOB Ha JUCKPETHBIE BXO/bI, BBIXOAbI U CBETOANOIBI;
— TMPOCMOTpPA U U3MEHEHUS YCTABOK U BBIAEPIKEK BPEMEHU;

— CUUTBIBAHUS PE3yJIbTATOB U3MEPEHUN;

— CYUTBIBAHMS PETUCTPALIMHU CAMOAUATHOCTUKU U PETUCTPALlMU aBapuil;
— BBOJIa KO3 UIIUEHTOB TpaHCPOpMAIH TpaHCPOPMATOPOB;

— YCTaHOBKH U CUMTBHIBAHUS TEKYIIETO BPEMEHU U JaThl;

— KOPPEKIMH XOJa 4acoB.

Bce HacTpolku OCyIIECTBISIFOTCS TOJBKO MOCHE BBEAEHU napoiid. [IpoTokoi cB-
3u o u"Tepdericam USB u RS-485 - ModBus RTU.

1.13 Paoora B ACKY MRZS

1.13.1 B ycrpoiictee MRZS-S obecniedeHa BO3MOXKXHOCTb €0 BKJIFOUCHHSI B aBTO-
MAaTU3UPOBAHHYIO cUCTeEMY KOHTpoJsisi U ympasieHus MRZS (ACKY MRZS) uepes uH-
Tepdechr:

— wu3onupoBaHHbIi uHTEpdeiic RS-485, co ckopocTthio ooMena ot 9600 o 115200 6ut/c.
[Iporokon oOmena - ModBus RTU.

— wunrepdeiic Ethernet (ontuueckuii, ST Duplex unu mnposogHoi, RJ-45 - yrounsercs
npu 3akase), npotokos oomena - MOK-61850 (IEC 61850). AnmnapaTHble UCTIOTHEHUS
c unrepdeiicom Ethernet cm. 1. 1.2.

1.13.2 Yepes ykazaHHbie uHTEp(PENichl IMEETCS BOZMOKHOCTB:
— KOH(UTypUpOBaHUS YCTPOICTBA;
— YCTAHOBKHM CUTHAJIOB Ha AUCKPETHBIE BXObI, BEIXObI U CBETOINO/IbI;
— TPOCMOTPA U U3MEHEHUS YCTABOK U BBIIEPKEK BPEMEHU;
— CUMTBIBAHMS PE3YyJIbTATOB UBMEPEHU;
— CUMTBIBAHMS PETUCTPALIMHM CAMOJUATHOCTUKH U aBapHii;
— BBoJIa K03 UITMEHTOB TpaHchopMaruu TpaHCHOPMATOPOB;
— YCTAHOBKH M CUUTHIBAHUA TEKYIIETO BPEMEHHU U JaThl;
— KOPPEKIMH XOJa 4acoB.

1.13.3 B ycrpoiictBe MRZS-S obecnieuena ycTaHOBKAa CETEBOTO ajpeca ¢ KiaBha-
Typbl WM BHEIIHEro KOMIbIOTepa. MakcumalibHas AjiuHa Kabensi cetu uHTepderica
RS485 ne nommxna npessimate 1000 M. MakcuManbHOE KOJIMYECTBO YCTPOUCTB, BKIHOYA-
embix B ACKY MRZS uyepes unrepdeiic RS-485 6e3 xonmenrparopa, - He 6onee 31.
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2 KOHCTPYKILMA, TABJIMIBI BXOAHBIX/BbIXOJIHbBIX PASHLEMOB.

2.1 Koncrpykuus MRZS-S

KonctpyktuBao yctpoiictBo MRZS-S mnpeacraBnsier coboil MOIyIbHYIO KOH-
CTPYKIMIO C Pa3MENIEHHBIMU B HEW OJOKaMH, YTO TMO3BOJISET BHIHUMATH C33JId KaXIbIN
0JIOK oTaenpHO 0e3 pa30opku ycTporicTBa. Ha KOXKYX yCTpOWCTBA KPEMUTHCS TEpeaHss
MaHeJb, HA KOTOPOW pa3MellieHa KHONKY ynpaiieHus, USB-paszbeM (111 TOAKIIOYEHUS K
1K), cBeTOAMOAHBIE MHANKATOPHI, TUCIICH.

KoHcTpykIust ycTpoiicTBa, A0MycKaroias u3BjieKkaTh BXo e 0J0ku 6e3 pazoop-
KH yCTPOWCTBA, MO3BOJISIET OYEHb OBICTPO BBHITIOIHSATH PEMOHT 3aMEHON OJIOKOB M JIETKO
MEHSTh anmapaTHYK KOH(UTypalyio yCTPOMCTBAa NP MPOBEICHUH MOJEpPHHU3AIUU 00b-
€KTOB.

CnoThl IOJT YCTAHOBKY OJIOKOB YCTPOWCTBA MPOMAPKUPOBAHBI HA KOPITYCE YCTPOWi-
ctBakak A, B, Cut.1.

B ycTpoiicTBO MOTYT yCTaHABIUBATHCS CIAEAYIOIINE OJIOKH:

BII3 - 610k mutanus 220 B, wiu BI13-110 - 610k nmutanust 110 B,

BA3 - 010k aHAJIOTOBBIX BXOJIOB,

BbB3 - 010K BBEIUHCIUTE,

BJIBBS - 650k nuckpeTHbIX BX0A0B (8 mIT.) 1 Bbixo0B (7mT.) 220 B, unu B/IBB5-
110 - 6J10K TUCKPETHBIX BXOJI0B U BhIX0A0B 110 B,

bJI3 - 0ok moAKIIOYEHUs] TPeX ONTHUYECKUX NAT4UKOB nyrH, uiau BJ3-01 - 6ok
MOJKJIFOYEHHS YETHIPEX ONTUUYECKUX JATYUKOB JIYTH,

C-850WD-01 - 610k xkommyHukanuu ¢ ontudeckum Ethernet, umu C-850WD -
0JIOK KOMMYHHUKaIUK ¢ MpoBoHbIM Ethernet.

Bo3mokHOe pasmernieHne OJIOKOB MO CJIOTaM YCTPOWCTBA MPHUBEACHO B TAOIHUIE
2.1.1.

Hab6op 6moxoB MRZS-S myia paznuuHbIX anmapaTHbIX KoH(urypamuit (cm. m. 1.2)
npuBeneH B Tabnuie 2.1.2

Hasnauenue BbIBOIOB pazbeMoB 0;10k0B MRZS-S npuBeneno B Tabmumax 2.1.3 -
2.1.8.

VYrporieHHble CXeMbl MOJKIIOYEHUNH Pa3IMYHbIX ammapaTHbIX KOHUTryparui
MRZS-S nokazansl Ha puc. 2.1.1 - 2.1.3.

Buemnuii Bua ycrpoiictB MRZS-S  pa3nuuHbIX amnmapaTHbIX KOH(DUTYpaluid npu-
BEJICH Ha pucyHkax 2.1.4 - 2.1.8.

Ha puc. 2.1.9 mnokazana pa3MmeTka TaHEIM T1OJI YCTAHOBKY YCTpPOMCTBA
MRZS-S2xxx.
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Tadomuma 2.1.1 Pa3smemienue 0JI0KOB IO CIIOTaM

Cnot YcranaBnuBaemble 6JIOKI/I

A BII3
B BA-ABP
C BB3
D BJIBB5
E BJIBB5

F,G B3

BJ13 + C-850WD-01

Tabnuma 2.1.2 Habop 010KOB /U1 pa3inyuHbIX annapaTHRIX KOHPUTYypalui

Kongurypa- VYcranaBiauBaembie OJI0KH
s
G bI13, BA-ABP, bB3, B/IBB5, BJIBB5
H BbI13, BA-ABP, bB3, 5/IBB5, b/IBBS5, B/13
J bII3, BA-ABP, bB3, B/IBB5, B/IBB5, B/13, C-850WD-01

Buumanmne! B 3aBucuMocTi oT ocobeHHOCTEH McnoiaHeHus (cM. 1. 1.2) BMecTo OJIOKOB
BI13, BJIBBS, B3, C-850WD-01 moryTt ObITh ycTaHoBieHbl O1oku BI13-110, BJIBBS5-
110, BJ13-01, C-850WD coOTBETCTBEHHO.
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Taomuma 2.1.3 Hasuauenue koHTaKTOB OJ10Ka nutauus bI13

KonrtaxTel Hasznauenne
1,2,3 Huckpetnbiit Beixon JBbix.A.1
4,5, 6 HuckpetHblit Bbixos JIBbix.A.2
Iap* Bxox TokoBoii ienu nutanus oT Tpanchopmaropa ¢asbl A (Hadaso)
Iap Bxox TokoBoii e nutaHus oT TpaHchopmaropa ¢aszsl A
Icp™ Bxon TokoBo#i 1ienu nutanus ot Tpanchopmatopa pazsl C (Hauano)
Icp Bxox TokoBoii e nutanus ot Tpanchopmaropa ¢azer C
DIP
+ Bbixon nuTaHus JUCKPETHBIX BXOJ0B (ITOCTOSIHHOE HanpsbkeHue) +220 B
- Brixon nuTaHust JUCKPETHBIX BXOJ0B (ITOCTOSIHHOE HanpsibkeHue) -220 B
POWER
220 Bxopn nutanus ycrpoiicTBa (mocTossHHOE/IepeMeHHoe HatpsbkeHue) 220 B
220 Bxopn nutanus ycrpoiicTBa (mocTossHHOEe/IepeMeHHoe HatnpsbkeHue) 220 B

Tadomuma 2.1.4 Hasznauenue koHTAKTOB 0Ji0Ka n1atynkoB bA-ABP

KouTakTe! Haznauenue

Ual* JlaTurk HanpsHKEHUS 1T U3MEPHUTENBHOTO TpaHchopmaTopa dassl A - BXO.
HanpsikeHus 1 - (Hagalo)

Ual JlaTurk HanpsKEHUS 1T U3MEPHUTENIbHOTO TpaHchopmaTopa dassl A - BXO.
HanpspkeHus 1 - (KkoHer)

Ubl* JlaTurk HanpsHKEHUS 1T U3MEPHUTENIbHOTO TpaHchopmaTopa ¢da3sl B - Bxox
HanpsbkeHus 1 - (Hagasio)

Ubl JlaTyrk HaNpspKEHUS LEeMU U3MEpUTEIbHOro Tpancdopmaropa dassl B - Bxox
HanpspkeHus 1 - (KkoHel)

Ucl* JlaTyuk HaNpspKEHUS LEeMU U3MepUTeabHOro Tpancdopmaropa dassl C - Bxof
HanpsikeHus 1 - (Hagalio)

Ucl JlaTuuk HampspKeHUs [eNd U3MepHUTensHOro Tpancdopmatopa daszer C - BXO
HanpsikeHus 1 - (koHer)

Ua2* JlaTurk HanpsHKEHUS 1M U3MEPHUTENIbHOTO TpaHchopmaTopa dassl A - BXO.
HanpspKeHusd 2 - (Ha4aJio)

Ua2 JlaTurk HanpsKEHUS 1T U3MEPHUTEIBHOTO TpaHchopmaTopa dassl A - BXO.
HanpspKeHus 2 - (KOHeI)

Ub2* JlaTyuk HaNpspKEHUS LEeMU U3MEpUTEIbHOro Tpancdopmartopa dassl B - Bxox
HanpspKeHusd 2 - (Ha4alio)

Ub2 JlaTyuk HaNpspKEHUS LEMU U3MEpUTEIbHOro Tpancdopmaropa dassl B - Bxox
HarpsikeHus 2 - (KOHel)
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Uc2* JlaTurk HanpsOKEHUS 1T U3MEpHUTENIbHOTO TpanchopmaTopa ¢dassl C - BXof
HanpspKeHusd 2 - (Ha4alio)

Uc2 JlaTuuk HanpspKeHUs ey U3MepHUTensHOro Tpancdopmatopa daser C - BX0
HarpsikeHus 2 - (KOHel)

Ia* JlaTyrK TOKOBOM IIeTH U3MEPUTENHLHOTO TpaHchopmaropa ¢as3sl A (Hadaso)
Ia JlaT4rK TOKOBOH IIeNU U3MEPUTEIHLHOTO TpaHchopmaTopa ¢asbl A (KOHEIT)
Ig* JlaT4rK TOKOBOH IIeNU U3MEPUTEILHOTO TpaHchopmarTopa ¢a3bl B (Hagaso)
Is JlaTyrk TOKOBOH IIeTTH U3MEPUTENHHOTO TpaHchopmaropa ¢assl B (konerr)
Ic* JlaT4rK TOKOBOH IIeNu U3MEpPUTEILHOTO TpaHchopmartopa ¢azbl C (Hagaso)
Ic JlaT4rK TOKOBOH IIeNu U3MEpPUTEILHOTO TpaHnchopmaropa ¢asbl C (koHelr)

Tabmuma 2.1.5 Ha3znauenune KOHTaKTOB 0Ji0Ka BeryuciauTelst bB3

KonTakT pazpema Hasnauenue nenu
RS485
A JuddepeHnmanbHpIii BXOI-BBIXO/T
B JuddepeHnnanbHbIi BXOI-BBIXOA
GND-I OOumii mpoBoJT (M30ITMPOBAHHBIN)

Tabmuma 2.1.6 Ha3naueHue KOHTaKTOB OJIOKA TUCKPETHBIX BXOJOB M BHIXOJIOB

BJIBB5
O6o3HaueHUE HanmenoBanue
KOHTAKTOB 1enu Hasnauenne
1,2 Bxon /IBx.s.1 (~/=) JucKkpeTHBIE N30JIMPOBAHHBIE BXO/IBI,
3,4 Bxon JIBx.s.2 (~/=) rajJbBaHUYECKH Pa3Bs3aHHBIE OT JIOTMYECKOU
5,6 Bxox JIBx.s.3 (~/=) YacTH C TIOMOIIIbI0 onronap (cm.a. 1.6.2).
7,8 Bxox JIBx.s.4 (~/=) s - o0o3HaueHue ciora (cMm. Tabm. 2.1.1)
9,10 Bxon JIBx.s.5 (~/=)
11, 12 Bxox JIBx.s.6 (~/=)
13, 14 Bxon JIBx.s.7 (~/=)
15,16 Bxon /IBx.s.8 (~/=)
17, 18 Brixon /[IBbix.s.1 JuckpetrHblie BbIX0Obl. Boinatores "cy-
19, 20 Boxon JIBbIX.S.2 XuMU'" KOHTaKkTamu (cM.a. 1.6.4).
21,22 Beixon JIBbIX.S.3 S - obo3HaueHnue ciora (cMm. Tadi. 2.1.1)
23,24 Buixon JIBbix.s.4
25,26 Beixon JIBbIX.S.5
27,28, 29 Boxon JIBBIX.S.6
30, 31, 32 Beixon JIBbIx.s.7
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Ta6muna 2.1.7 Ha3nauenue pazbeMoB 0s10ka bJ13

Pazwem Haznauenue
BL1 Ontuueckuil quckpetHsii Bxoaq OBJI1 mis nogkiroyeHus gaT4ruka BOJo-
KoHHO-onTudeckoro J[BO
BL2 Ontudeckuil quckpetHuii Bxoaq OBJI2 mis noakiroyeHus gaT4ruka BOJIo-
KOoHHO-omnTtru4eckoro J[BO
BL3 OnTtuueckuit auckpeTHbid Bxon OBJI3 nnst moakitoueHus AaTdyrMka BOJIO-
KOoHHO-omnTtu4eckoro J[BO
BL4 Ontudeckuil quckpetHuii Bxoq OBJI4 mis noakiroyeHus AaT4ruka BOJIo-
konHo-ontuyeckoro JIBO (8 B/I3-01)
Tabmuma 2.1.8 Haznauenwne pazpemon 00ka C-850WD-01
Pasznem Haznauenue

LAN

ontuueckuit Ethernet (vym npoBoanoit Ethernet)
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Puc. 2.1.1 Yopomennas cxema nogkimtoueHuss MRZS-S (anmapatnas konduryparnus G)

Slot A Slot D
POWER INPUT OUTPUT
\_M@ ushix,m 17]
Mutaxue =220 1 [2[0BxDA] T j]Bbp(_Dj 18]
ot 3 [ABxD.2 _IZ\ E_ [
TOKOBbIX DIP 4 EB: D2 %ﬁg 4 %éﬁ_‘
uenen A G
= 5[ OBx.D.3 —]_T_I_"_,J_ , —ABeix.D.3[21]
6 | ABx.D.3 _v>1_ OBuix.D.3[22
OUTPUT ! ;
7 [Bx.D.4 ~ & _Bex.D.4[23
AT Dy E%g"’ [ pds
ABbixA1] 2 [O[ABxD5 | .03 9@@ E —{0Buix.D.5]25]
ﬂ:blx.ﬁ,; 2 0] ABxD5 | L [Beix.D.5[26]
bIx.A. : ]
X A5 11 ABx.D.6 —'@ﬂg% [ ABeix.D.6|27
12| 0Bx.D.6 | > ~ [ NBeix.D.6[28
NBLix.A2| 6 1;3 BxD7 NBuix.D.6]29
——————————————— . . : o5, e
IS Slot B 14] ABx.D.7 ]_\Jf“j'f“lg - [ 1dBux.D.7]30]
a 6] ABx.D.8 ~ ==
IB* E INPUT Slot E OUTPUT
1 OBx.E.1 E 2, OBeix E1[17
2 [ OB E.1 7 N :ﬂBblx_EJ 18
3TOBXEZ | T + 7 K—IBI:.IX.E.Q 19
E 1 [Bx E.2 &Q_gf n & OBeix.E.2|20
5 0OBxE.3 %ﬁﬂ E—,EBH:.E.B 21
6| OBXxE3 | ! [Buix.E.3]22
7 [OBXEA 7@; ~ [BuxEA[23]
{ g | OBx.E.4 j’ & [— [OBeix.E.4[24]
9 [ OBx.ES e —[Beix.E.5[25
10: EBX.ES 1 &> %Bux.EFﬁ
b= 1] ABX.E.6 T e [Buix.E.6|27
g g 2l pexe6] 1 F” [ Tsaxeeizs
T3] ABX.E7 ‘]@_‘ @Zﬁ; L [ABuxES® 29
{ M4 OBxE7 | U] 5 ": OBeix.E.7 (30
T Boix.E.7[31
15[ ABxE8 | T \_ig; A
e & - L [ABuxE7 32
Slot F - T Slot G -
|
o
¢
]
Slot G
RS485
A
B
G
____________ USBD |
Ve
D-
D+
GND
|
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TBux D423

Siot A Slot D
POWER ‘ INPUT OUTPUT
=220 | | 1]ABx.D.1 M}; [Buix.D.1[17]
’{ Murarme =220 | ] 2 ABx.D.1 JEN [AExo s
or 3[ABxD2 T _[IBox.D2[19
DIP el < &> [ o
ragz:x . 5 [4]ABx.D.2 V NBrix.D.2 2|0
_ [5[OBxD3 Mc, —{OBeix.D.3]21
[6]ABxD3 Lnam.o.s 22
: [

QUTPUT BxD3 ,
OBoix.A1

— 8 %.D. OBuix.D.4]24
b AT 2 :

9 [ABx.D5 [T o [OBeix.D.5[25]
|—ﬂBblx.A.1 3 _L (% NBuix.D.5[26]
J:pgbrx.i.g 4 T ABXx D6 ng T Buix.D.6]27

OBuix A2[ 5 124“}‘_0_6 S Buix.D.6]28
L [ABoxAZ[6

.

o 1]
_______________ BIBD 7T (o (i ABuix.D.6[29
Slot B k . nglx.D.T 30

|—| A

Brix.D.7[31
15| ABx.D.8
{ {15 EBX.D.S M& Bhix.D.7]32
INPUT S OUTPUT
1| OBx.E.1 g
2 [ Bx.E 1 .
Ei [BxE2 | o
{ 4 | IBx.E.2
\[i [BXE3 | , :
6 [OBx.E3 ]
(FImexEs ,;, —(MBowEA]
[6 [OBxEA DBLXE 4
9| OBx.ES , ABbix.E.5]|25
10| ABx.E .5 OBbix.E.5]|26
o 71 OBx.E6 [T - [Brix E6 ZL
{ £ & &~ _ireexEs P
BIBET HA L {ABexE6]79
dn (7> BocE
> C OBeix . E.7]30
5 ﬂBXEﬁ '-a @r |_ OBeix.E.7|31
1 NBuIX.E.7|32
Slot G T Slot F
BL1 |
= |
D o |
3 D
& |
o
BL2 |
—
N |
= |
SlotC . BL3 |
RS485 x
A
5 D 0B3 |
; D |
G |
____________ USBD |
VCC
D-
D+
GND

Puc. 2.1.2 Ynpomennas cxema noaxiatoueHuss MRZS-S (anmapatnas konduryparus H)
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TBux D423

Siot A Slot D
POWER ‘ INPUT OUTPUT
=220 | | 1]ABx.D.1 M}; [Buix.D.1[17]
’{ Murarme =220 | ] 2 ABx.D.1 JEN [AExo s
or 3[ABxD2 T _[IBox.D2[19
DIP el < &> [ o
ragz:x . 5 [4]ABx.D.2 V NBrix.D.2 2|0
_ [5[OBxD3 Mc, —{OBeix.D.3]21
[6]ABxD3 Lnam.o.s 22
: [

QUTPUT BxD3 ,
OBoix.A1

gkl 8 | ABx.D. DNBoix.D.4]24
A 9 [ABxD5 @, @
|—ﬂBbIX.A.1 .l?t {g> ( Ll D,BH)(.D.S
OBeix.A2| 4
B ASTE T IBxD6 [ [ J:psux.o.a 27
|_AeexAZ]d L D ABLix.D 628
i s sa e o e sw g e S uw TSABxDT | o (G ABeix D.6[29
Slot B k [{EEEDTID
(5[ ABxD35 - OB D.7[31
[f6[ ABx.D8 @ g - {BexD 7132
INPUT = OUTPUT
1 [OBX.E.1 23
2 | ABx.E.1 _J
%i ABxEZ ] 2,
{ 4 [OBxE2 |
% OBxE3 ] , :
6 [ABx.E3 ]
[710BxE4 2 —[BeixE4
[E [OBxE4 LBbixE4
O [BxES , NBLIX E.5]25
0] ABX.E5 NBbix.E.5[26
o 71 OBx.E6 [T - [Brix E6 ZL
{ £ & &~ _ireexEs P
BIIBET s | {mBexEB[29
C C OBeix E.7]30
STOBXES | [ T ] NBeix E. 7|31
1 OBuix.E.7]32
Slot G T Slot F
BL1 | e
= | | ETHERNET
“;@ OBA1 | ! s ]
o
éﬂ \*@ | L e
m ol e e e e ]
BL2 | | ETHERNET
D oz || Lommor ] ]
Y | S———
= |
SlotC § BL3 |
RS485 %
A
% I@ oB3 |
: D |
G |
____________ USBD |
VCC
D-
D+
GND

Puc. 2.1.3 Ynpomiennas cxema nogxiatoueHuss MRZS-S (anmapatnas konduryparus J)
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- 201 _

Ran/Error Start Trip

d -

06,5
4 oTB.

10

“
5O
6D
70
8
oD
10
1D
124
13-Q
14D
15

F4

F5

133,5

F6

R R o

F2

@ ESC \ 4 <

USB-D F3

O OO DO D

233,5

- 218 -

Puc. 2.1.4 Bun cniepequ MRZS-S Bcex anmapaTHbIX KOHGUTyparuit
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L % |
@
@
Eﬂ? 161,5 ___
179,5

Puc. 2.1.5 Bug cooky MRZS-S Bcex anmapaTHbix KOHQUTYparuii
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E A
© © | © |0
® ) @ ®
1| uat*[[]] L 1 (11| 1
(0|5 vat | ] L1l (1l || 2
3 % g ubt*| [Tl % % 3 _
4 5 ubt | [T] 4 :
@ 5 % 0 Juet|[Tl 1] e
] uet |[T] L1 (11 || &
(& Uaz* % L % - % ;
Ua2
ub2*| [T] % L1} 2 [1]]| 9
ub2 | [T] % 10 % 10
ucz*| ] 1 1"
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Puc. 2.1.6 Bup czanu MRZS-S annapatHoit konpurypanuu G
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Puc. 2.1.7 Bup czanu MRZS-S annapatHoit konpurypanuun H
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Puc. 2.1.8 Bup czagu MRZS-S annapatHoit koHpurypanuu J
(Ethernet onTraeckuii)
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Puc.2.1.9 Pa3meTka nanenu noj ycTaHOBKY ycTpoiictBa MRZS-S
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2.2 Ctpykrypa u padora ycrpoiictrea MRZS-S

OyHKIMOHUPOBAHUE YCTPOMCTBA IPOUCXOAUT IO IPOTrpaMMe, 3alMCaHHOM B Na-
MSTh MUKPOKOHTPOJUIEPA.

Bce ycTaBku ycTpoiCTBa XpaHATCS B DHEPTOHE3aBUCUMOM MaMSITH, MO3BOJISIOLIEH
MHOTOKpPATHO MPOU3BOJIUTH HEOOXOAUMbIE U3MEHEHUSI.

Yacel peaibHOro BpeMEHH MO3BOJISIIOT (PUKCUPOBATH TEKYIIEE BPEMSI PETUCTPUPYE-
MBIX COOBITUH.

CBeToauoIHbIE MHIUKATOPHI HA JIMIIEBOM MaHEIU yCTPONCTBAa 00EeCeunBarOT CHUT-
HaJIM3alMIO0 TEKYILEro COCTOSIHUS yCTPOICTBA, CpadaThIBAHUE 3aIIUT U aBTOMATHKHU.

CuuTbiBaHME TEKYIIUX 3HAYEHUU TOKOB U HANPSHKEHUH HAa aHAJIOTOBBIX BXOJaX, CO-
CTOSIHUE NHMCKPETHBIX BXOJIOB, 3HAUECHHE YCTaBOK, MEPENpOrpaMMHUPOBAHUE YCTPOMCTBA
(M3MEHEHUE 3HAYCHHUI YCTAaBOK) OCYIIECTBISIETCS C MOMOIIbIO KHOIMOK YIPaBJIEHUS U MU-
HUJUCIIES, PACIIONIOKEHHBIX Ha JIUIICBOU MaHeIn mpuodopa.

B3anMoCBA3b BBIXOAHBIX CUTHAJIOB C BBIXOJHBIMU peJi€, C BXOJaMHU JHUCKPETHBIX
CUTHAJIOB U CUTHAJIM3AIMEN TEPMUHAJIA OCYIIECTBISETCS MPOrPaAMMHO.

[Ipy OTKIIIOYEHUH ONMEpPaTUBHOTO HAMPSDIKEHUS MUTaHUS 0as3bl JTaHHBIX COOBITHH,
YCTaBKU U MTapaMETPbl YCTPOKUCTBA COXPAHSIOTCS.

B cocraB ycTpoiicTBa BXOAST: Kpocciuiata u OJIOKH, epedrciieHHbie B 1. 2.1.

B cocraB kpoccmiiatel BXOAST MUHUAUCILIEH, CBETOAMOABI U KJIaBUATypa, NMpeIHa-
3HAYEHHBIE JIJISI CBSI3U (B3aMMOJICUCTBHUS) NOJIb30BaTeN ¢ yeTpoilcTBoM MRZS-S.

bnox nutanus Bl npenHa3HayeH [Uid MUTaHUS YCTPOKWCTBA C TalIbBAHUYECKOU pas-
BSA3KOM OT 1Ienel OnepToKa U BTOPUYHBIX 1LIeTel TpaHcpopMaTOpOB TOKA, a TAKKE BbIBO/A
CUTHAJIOB Ha J[BA pElIe.

briokx BA-ABP npenna3HaveH Jyisi BHITOJIHEHHS aHAJIOTO-IIU(GPOBOTO Mpeodpa3oBa-
HUS BXOJHBIX aHAJIOTOBBIX CUTHAJIOB B ITU(POBHIE.

biiox bB3 npenna3naueH 1uist:
— YCTaHOBJICHUS CBS3U M OOMEHA JaHHBIMH C TIOJIb30BATEJIEM W BHEITHUMHU YCTPOMCTBA-

Mmu gepe3 uaTepdeiic RS485;

— BBINOJHEHU BceX (DYHKIMI U3MEpEeHus, 3alIUT, aBTOMATUKH, TUATHOCTUKY;
— PErucTpaluy aBapuii (B peaibHOM BPEMEHN);
— XpaHEHUs HACTPOEK YCTPOMCTBA.

brnox BJIBBS mpegnazHaveH 11 CUYMTHIBAaHUS CUTHAJIOB C JUCKPETHBIX BXOJOB U
BBIBOJIa CUTHAJIOB Ha PEIe.

brnok B/I3 npenHa3sHayeH Al CYUATHIBAHUS CUTHAJIOB C TPEX ONTHYECKUX AUCKPET-
HBIX BXOJOB.

biox B/IB-/I3 npeaHa3zHayeH AJi1 CYUTHIBAHUSL CHUTHAJIOB C YETHIPEX ONTPOHHBIX
JUCKPETHBIX BXOJIOB U C TPEX ONTUYECKUX TUCKPETHBIX BXOJIOB.

brox C-850WD-01 npeana3naveH aiasi yCTaHOBIICHUS CBSI3U U OOMEHA TaHHBIMHU C
MOJI30BATEJIEM M BHEITHUMH YCTpoiicTBamMu uepe3 uarepdeiic Ethernet.
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2.3 MapkupoBKa M IJIOMOMpPOBaHNe

Ha 60koBoi1 cTenke koxyxa ycrporictB MRZS-S yka3aHsl:
— THII YCTPOUCTBA;
— 3aBOJICKOW HOMED;
— J1aTa U3rOTOBJICHHUS.
[TnomOupoBanue ycrporictea MRZS-S mnpou3BoauTcsi MOKIEHKONW IBYX OyMax-
HeIX TWIoMO co mramnoMm OTK coriacHO KOHCTPYKTOPCKOM TOKYMEHTAIIUH.

2.4 YnakoBka

VYmakoBka ycrporictBa MRZS-S npousBoauTcs B COOTBETCTBUH C TPEOOBAHUSIMU
TEXHUYECKUX YCJIOBUM (ITAKET C YCTPOMCTBOM YKJIAJIBIBAETCS B IITATHYIO Tapy COIJIACHO
KOHCTPYKTOPCKOM JTOKYMEHTALINH).
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3 PABOTA C MEHIO

3.1 Kuasuarypa ycTpoiicTBa 1 001Me NPUHIUNBI Pa00ThI ¢ MEHIO

[Ipu BKIIIOYEHMH yCTPOMCTBA HA MHAUKATOPE OTOOPAXKAETCsI IIIaBHOE MEHIO.

C nomomnipio knaBuil ¥y A BeIOMpaeTcs HYKHBIN MyHKT MEHIO, TIOCTIE Yero Kia-
pumeii "<4— " (Enter) OCYILIECTBIISIETCS BXOJ B BBIOpaHHBIM NMyHKT MeH0. Kiapuia
"Esc" mo3BoJisieT BBINTH M3 BHIOPAHHOTO MyHKTa MEHIO. Bce MEHIO 3aKOJbIIOBaHBI: MPHU
JIBYWKEHUU TI0O MEHIO BHHU3 IMPOMCXOAMUT IMEPEXOJ]l C MOCIEAHEro MyHKTa Ha MEpPBbIA U
Ha00OpOT.

[IpocMOTp MEHIO MPOXOIUT B PEXKUME MTPOCMOTPA, IIPU 3TOM Kypcop O0ToOpaxkaeTcs
B BUJI€ IMHUU NoAYepKuBaHus. Eciu Ha mHAMKAaTOpe 0TOOpa)xaeTcsi OMH U3 MapaMeTpoB,
MOYHO BOWTH B PEKHM €ro pelakTHPOBaHNs, HaxaB Kiasuiny "<d— ", mpu sTOM Kypcop
0TOOpakaeTcs B BUJI€ MUTAIOIIETO PSIMOYTOJIbHUKA.

B pexxunme penaktupoBanus n3MeHeHue nepekiatoyaemoro napamerpa (BKIJI/OTKII,
MPSIMASI/OBPATHASI, KOMAHJIHBIV/CUTHAJIBHBIN 1 T.1.) BBIMONHSETCS KIaBH-
mreii P> u 3aBepiraetcst HaxatieM " <€— ". Tlocie 4ero ycTpoiicTBO 3aMpOCHT MOATBED-
xaenue usmeHenuit: "Jla-ENTER  Her-ESC". [Ins noaTBep:kKIeHHsI Ha)KaTh KIIABUILY
"q— ",

B pexume penakTupoBaHHUs W3MEHEHHE YMCIOBOTO MapameTpa BBIMOJIHSAETCS Clie-
OYIOIKUM 00pa3oM: ¢ MOMOIIbIO KiIaBuill <€ U P> MPOUCXOTUT NEPEMENICHHUE TI0 TO3UIIH-
M BBOJIMMOTIO MapaMmeTpa, 3aTeM kiaBumiamMu ¥ Wi A U3MEHSIOT 3HAaYEHHUE Mmapamerpa
Ha YCTAHOBJICHHO} MO3HIHMK U 3aBepuIaloT HaxarneM "<«4— ". TTocie 4ero ycTpoicTBo
3anpocut noarBepxacHue usmenenui: "J{a-ENTER Het-ESC". Jlns nmoareepxkaeHus —
HaXXaTh KJIABUIILY "q— ", Kiasuma "Esc" mo3Bossier BEPHYTHCSl Ha IIAr Ha3aJ U OTMe-
HUTb 3aMKMCh apaMeTpa.

3.2 Pa3geanl 1J1aBHOTO MEHIO

[Ipn BKIIOYEHHH MHUTaHUS YCTPOMCTBO OTOOpaxkaeT riaBHoe MeHI0. CTpykTypa
IJIaBHOTO MEHIO MOKa3aHa Ha puc. 3.2. HacTpoliKy ycTpoiCTBa peKOMEHAYETCS HAUMHATh
c mynkra "Konduryparnmus".

[TynxT "Yacel" npeaHasHaueH A OTOOpa)KEHUs 1aThl U BPEMEHH, a TaKKe Kajauo-
POBOYHOI'O YMCa JJIsl KOPPEKIIUM X0/1a 4acoB (CM. II. 3.3).

[Tynkt "N3mepenus" npeaHa3HaueH JJ1si OTOOpaXKEHHs BCEX M3MEPSIEMbIX U BbIYHUC-
JISIEMBIX BEJIMYHUH (CM. 11. 3.4).

[TynakT "T.y4d.sm.5Hepr." npeaHaszHayeH i OTOOpa)KeHUsl MOKa3aHWM CUETUYHMKOB
aKTUBHOMW W peaKTUBHOM sHepruit (cm. 1. 3.5).

[Tynkt "Bxoabl-Beixoasl" npeaHazHaueH il OTOOPa)KEHUs COCTOSTHUM JUCKPET-
HBIX BXOJIOB (AKTHBHBIN - TACCUBHBIN) U AUCKPETHBIX BBIXOJOB (3aMKHYT-Pa30MKHYT) (CM.
m. 3.6).

[TynkT "CueTunk pecypca" mpeaHa3HayeH sl OTOOpaKeHUsl pecypca BhIKIIOYaTe-
JIsI ¥ KOJIMYeCcTBA OTKI0oUeHuM (cm. 1. 1.7.13 m . 3.7).
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Yacobl
M3mepeHus
T.y4.31n.3Hepr.
Bxopabl-Beixoabl

CueTuunk pecypca
PeructpaTops!
Language
HacTpoiku

[uarHocTuka
KoHdurypauus
lmT3

l313

lariB

YPOB
307M(KO®)
3HmuH
3Hmakc

ABP
KoHmp.ghbas.

Puc. 3.2. CtpykTypa IJ1aBHOTO MEHIO

[TynkT "Peructparopsl” npeaHasHaueH sl 0TOOpaKeHHsI 3ar0J0BKOB aHAJIOTOBOTO
pErucTpaTopa, 3aucen TUCKPETHOTO PETUCTPATOPA U apXUBA JUArHOCTUKH (CM. 1. 3.8).

[Tyukt "Language" npenHa3HayeH JJIsl YyCTAHOBKHM SI3bIKa MEHIO (YKPAWMHCKUU, pycC-
CKMH, aHTJIUMCKHH).

[TynkT "Hactpoiiku" mpeaHasHadyeH JJigi OTOOpa)K€HUsI U U3MEHEHMsI HacTpauBae-
MBIX IIapaMeTPOB (3/1€Ch HAXOSTCS BCE HACTPOMKH YCTPOMCTBA, KPOME HACTPOEK 3ALIUT U
KoH(purypauun) (cm. 1. 3.9).

[TynkT "JlnarHoctuka" npenHa3HaueH sl OTOOpaKEHUS OMIMOOK BBISBICHHBIX CHU-
CTEeMON CaMOJMArHOCTHKH, KOTOPbIE aKTUBHBI HA TEKYIIMHA MOMEHT (cM. Tabi. 3.8).

[Tynkt "Kondurypanus" npenHasHayeH A BKIOYSHUS U OTKIIIOUEHUST (PYHKIIHO-
HAJIbHBIX OJIOKOB 3allUT M aBTOMATUKHU B ycTpoiicTBe. OTKIIOUEHHBIA 070K HEIOCTYIEeH
11 HACTPOMKHU, €r0 CUTHAJBI OyAyT OTCYTCTBOBaTh B MeHIO (cMm. 1. 3.11).

[Tyaxter "MT3", "3J/I13" u 1.1, mpeaHa3HaueHBbI ISl OTOOpPAKEHUS W WU3MEHEHUS
HACTPOEK KOHKPETHBIX (DYHKIIMI 3alllUT M aBTOMATUKHU (YCTAHOBJIEHUS YCTABOK, BBIJEP-
KEK U JUCKPETHBIX HACTPOEK) U OTOOpAKAIOTCs, €clii AaHHas (PYyHKIMS BKJIIOYEHA B Me-
Hio "Kondurypamus".
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3.3 IlynkTt Menio "Yacer"

[TynxT "Yacel" mpenHa3HaueH AJisi OTOOpaXXEHHUSI U YCTAHOBKHU JAThl M BPEMEHH, a
TaKk)Ke KaTMOPOBOYHOIO YMCIa JUII KOPpeKIHU Xoaa 4acoB. CTpyKTypa IMyHKTa MOKa3aHa
Ha puc. 3.3.

Yacel 10-01-2019 | — Tekywas parta
09:50:11 — Tekyuiee Bpems
Kanubpoeka
-00 — KanubpoBo4Hoe 4ucrno

Puc. 3.3 Crpykrypa nyHkra mexto "Hacer"

KambpoBounoe uncio (K) MoxkeT ycTaHaBIUMBaThHCS B Juarna3oHe oT MUHYC 31 10
witoc 31 st koppekuuu xozia yacoB. Eciii 4ackl OTCTaroT, KaTMOPOBOYHOE YUCIIO HEOO-
XOJIMMO YCTaHaBJIMBAaTh OTPHULATEIbHBIM. KOJIMUECTBO KOPPEKTUPYEMBIX CEKYHJ B MECSII
paBHo 337*K/32 nns nonoxurensHbix K v paBao 169*K/32 nns orpunarensHbix K.

3.4 llynkT menio '"'U3mepenus’

[Tynkt "N3mepenus” npeaHa3HaueH s OTOOpaXKEHHs BCEX M3MEPSIEMbIX U BbIYHUC-
nsieMbIX BennunH. CTpyKTypa IMyHKTa Moka3aHa Ha puc. 3.4. KypcuBoM Ha puUCyHKE ITOKa-
3aHbl TUHAMUYECKU U3MEHSOIINECS CTPOKHU.

B noamento "Toku" puMeHEHBI CJIETYIONIKE 0003HAUYCHUS:

— Ia, Ib, Ic (meiicTByrO1IETO 3HAUYCHUS TIEPBBIX TAPMOHUK (ha3HBIX TOKOB),
— I (Tok mpsiMOM MOCIIEIOBATENBHOCTH),

— 12 (Tox oOpaTHOI1 MOCIEIOBATENILHOCTH);

— 3lo-1 (pacueTHbIil TOK HYJIEBOI NOCIEA0BATEIIBHOCTH).

Toku MOTYT 0TOOpaKaThCs KaK BO BTOPUYHBIX, TAK ¥ B IEPBUYHBIX (C YMHOKECHUEM
Ha ko3¢ duumeHT Tpanchopmanmu TpaHcHOpMaTOPOB TOKA), BEMMUMHAX. B ricxomHoM co-
CTOSIHUU TOKHM OTOOpa)XaroTCsl BO BTOPUYHBIX BEIMUMHAX, EPEKIIOUYEHUE B IEPBUUHBIE U
0o0paTHO BbITIOTHSETCS KiaBuien "Enter".

B noamento "HamnpsioxeHus" HanpsikKeHUss MOTYT OTOOPaKaThbCsl KAK BO BTOPUYHBIX,
TaK U B NEPBUYHBIX (C YMHOXKXEHHEM Ha Ko3(pduuueHT TpaHchopmaiuu TpaHchopmaro-
pPOB), BEIMYMHAX. B MCXOAHOM COCTOSIHUM HaIpsKEHUs OTOOpa)x)aroTcs BO BTOPUUYHBIX
BEJIMYMHAX, IEPEKITIOYEHUE B IEPBUUYHBIE U 00pATHO BBIMOJIHSETCS KiaBuiel "Enter”.

B noamento "HacTtoThl" HHAMIUPYIOTCS YaCTOThI HANpsHKEHUA BXoAo0B 1 u 2. [lnd
WHAMKALUYA YaCTOThI BEJIMUYUHA XOTS Obl OJTHOTO HAMPSKEHUS BXOJa IOJKHA ObITh HE Me-
Hee 10 B.

B noamenro "Yrael" HHOAMOMPYETCS Yroyl MEXJy BEKTOPOM HanpsDKEHUs (TOKa) U
BEKTOPOM OIIOPHOr0 HampspKeHWs. sl MHIMKAUyU yriia BEJIMYMHA HANpPsDKEHUS J0JDKHA
ObITh HE MeHee 5 B, BennunHa Toka - He MeHee S0 MA. B kauecTBe OmOpPHOTO BHIOMpAETCS
Hanpspkenue Ua-1, mpu Hu3KkoM ero ypoBHe - Ub-1, 3atem - Uc-1. Ecniu Benuunna ¢aszxo-
ro HampsoKeHust MeHbIe 5 B, a nuHeiiHoro Oonbire 5 B, B kauecTBE OMOPHOTO BHIOMpAET-
ca HanpsbkeHue Uab-1, npu HuzkoMm ero yposHe - Ubc-1, 3aTem - Uca-1.
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la = 0.005A

3mepeHus Ib = 0.005A

lc = 0.005A

12 = 0.000A

11 = 0.005A

310-1= 0.000A

dasHble Ua-1= 0.000 B

JInHeuHble Ub-1= 0.000 B

Uc-1= 0.000 B

Ua-2= 0.000B

f1 =49.920 Ny Ub-2 = 0.000 B

f2 =49.920 'y Uc-2= 0.000 B

Toku

3U0 = 0.000 B

HanpsikeHus U2 = 0.0008

YacTtoTbl Ul = 0.000B
Yrnbl Ua1-Ua1 = 0.0°
MoluHocTb Ub1-Ua1 =359.3°

Uc1-Ua1=359.3°| | Uab1= 0.000 B

Ua2-Ua1=Heonp. Ubc1= 0.000B

Ub2-Uat=Heonp. | |Ycal= 0.0008

Uc2-Ual=Heonp. Uab2= 0.000 B

P=-108500 Br | Mabl-Uat= 0.0° | [J9¢27 599073

Q=157750 kBAp | Ubc1-Ua1=359.3° Las= L.

S =1.91500 kBA Uca1-Ua1=359.3°
cos(phi) =-0.564 Uab2-Ua1=Heonp
Ubc2-Ua1=Heonp
Uca2-Ua1=Heonp
la - Ua1=319.1°
Ib - Ua1=199.5°
lc -Uatl = 79.7°

Puc. 3.4 Ctpykrypa nyHkra meHio "M3mepenus”

3.5 Ilyukr menro ""T.yu.ni.5Hepr."
[Mynxt "T.y4.sm.3Hepr." mpeaHazHadyeH A OTOOpaKeHUs MOKa3aHUM CUETYMKOB
AKTUBHOM M PEAKTUBHOM DHEPIrUU, TIE:
— Ea+ u Ea- - 3HaueHns1 COOTBETCTBEHHO ITOJyY€HHOU M OTIYIIEHHOW AKTUBHOU YHEPTUH
Ha JaHHBII MOMEHT BPEMEHH,
— Erl, Er2, Er3, Er4 - 3HaueHus1 peakTUBHOU HEPTUU B IEPBOM, BTOPOM, TPETHEM U YET-
BEPTOM KBaJpaHTax Ha JaHHbIM MOMEHT BPEMEHHU
DHepruu MOryT 0oToOpa)kaThCsl KaKk BO BTOPUYHBIX, TaK U B IEPBUYHBIX (C YMHOXKeE-
HUEM Ha Kod(¢uuueHT TpaHchopmauuu TpaHCcHOpMaTOpOB), BelnyMHaX. B mcxomHom
COCTOSTHUM DHEPIMM OTOOPaKaroTCsl BO BTOPUYHBIX BEIMUMHAX, IEPEKIOYCHUE B IEPBUY-
HbIE H 0OPATHO BBIMONHsCTCS Kiapuiieil " «— ", TIpH3HAK OTOOPAKEHNS B IEPBHUHBIX
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BEJIMUMHAX - pa3MepHOCTs MBT*4. YCTpoilCTBO BeAeT y4yeT 2JIEKTPOIHEPIUH, €CIU BbI-
MIOJIHSIFOTCS CIEAYIOIINE YCIOBUS (BO BTOPHYHBIX BEJIMYMHAX):

— cwuia Toka He MeHee 0,02 A.

— MOIIHOCTh He MeHee 2 BT (2 BAp a1 peakTUBHOW SHEPTHH).

3.6 Ilynkt Menio '"Bxoabi-Boixoabt'
[Tynxt "Bxoapi-Beixonpl" mnpenHasHaueH Aiisi OTOOpa)KEHUS COCTOSHUM JHUCKpET-
HBIX BXOJIOB (aKTUBHBIM-ITACCUBHBIN) U JUCKPETHBIX BBIXOAO0B (3aMKHYT-PAa30MKHYT).
CocTosiHue BXOJa "aKTUBHBIN" 3HAYUT, YTO BXOJ CpadOTas, FTeHEPUPYIOTCS Ha3Ha-
YeHHbIe Ha Hero curHajbl. COCTOSIHME BBIXOJA "3aMKHYT' 3HA4YUT, UTO pejie cpadoTao,
OMpeEseTCs IO HATMYUIO HAIIPSKEHUSI HA €ro 0OMOTKe.
CrpykTypa nyHKTa Moka3aHa Ha puc. 3.6.

Bxoabl-Beixoab! Coct. exoaoe Oex.D.1 TMaccueHbIi
CoCT. BbIXOQ0B Oex.D.2 AktueHbIA
Oex.D.3 [laccueHbIA
Oex.D.4 AKTUBHGLIN

=i

Hex.G.4 [lNaccuBHbI

Oesix A1 PazomeHyT
Oebix. A2 3aMKHYT

Oesix.D.1 PazomkHyT
Newix.D.2 PasoMkHyT

Oebix.E.7 PasomkHyT

Puc. 3.6 Crpykrypa nyHkra MeHo "Bxoasl-Beixoabr"

3.7 llynkT Menio ''CueTumnk pecypca'

[TynkTr "CueTunk pecypca’ mpeaHa3HAuYeH Il OTOOpaKeHUsS KOMMYTAI[MOHHOTO
pecypca Beikitouarens (cm. 1. 1.7.13). Ctpoka "Pecypc BBIKIL." MOKa3bIBA€T OCTATOK KO-
JUYecTBa OTKIIOYeHUM BhIkIovaTess. Ctpoka "Kon.oTkimrodeHuid" mokaspiBaeT akTuye-
CKH KOJIMYECTBO KOMaH/I Ha OTKJIFOUEHUE BhIKIIOYaTeNs (mosBiaeHus curaanoB "bO").

3.8 IlynkTt Menio '"Perucrparopnbi"

3.8.1 IlynkT "PeructpaTopsl” mpenHa3HaueH sl OTOOpa)KEHUs 3ar0JIOBKOB aHAJIO-
rOBOT'O PErUCTPATOPA, 3aIUCEN JUCKPETHOIO PETUCTPATOPA U apXHUBA THATHOCTHKHU.

HNudopmanus B peructpaTopax XpaHUTCS B BUJIE '3amuceil’, TPOHYMEpPOBaHHBIX
HauuHas ¢ 0. bosiee nmo3aHss 3aMCh UMEET MEHBILIUNA HOMED.

CrpykTypa nyHKTa [oKa3aHa Ha puc. 3.8.

3.8.2 B 3anucsax aHanoroBoro perucrparopa (cM. m. 1.9.2) xpaHsitcst 3aroJoBKH OC-

UJUIOTpaMM — JiaTa M BpeMs Ux co3faHus. CaMy OCIUJUIOrpaMMy MOYKHO CUMUTATh C IO-
morbsio [TK.
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3.8.3 3anuck quckpeTHOro peructparopa (cM. 1. 1.9.1) cocTouT u3 myHKTOB:

— Merka BpeMeHy,
— MU3m. nuckp. curs.,
— M3m.opum ...... (HECKOJIBbKO MyHKTOB (PUKCAIIUU MaKCUMETPA).

B nynkTe "MeTka BpeMeHU" XpaHUTCA JaTa U BpeMs ¢ TOYHOCThIo 10 10 Mc Havana
JAHHOM 3aIMCH JUCKPETHOTO PErUCTPATOPA.

B nynkre "M3M. THCKp. CUTH." XpaHATCS U3MEHSBIIMECS 3a BPEMS 3allUCH CUTHAJIbI
B Buje: {Curnan}, {BpeMs oT Hauana 3anucu B Mc}, { AKT.} - curnan nosiuics, {Ilacc.} —
CUTHAJI ITPOTaJl.

B nynkrax "U3m. nipu ...... " XpaHuTCs BpeMs (PUKCAlMM B MC OT Hauajia 3alucHu U
napameTpbl aBapuu - BCE TOKH, HAIPSIKEHHUS, YaCTOThI, CONPOTUBIICHUS, PACCTOSIHUE IO
MeCTa MOBPEXKICHHUS, U3BMEPEHHbBIE YCTPOMUCTBOM B MOMEHT (PUKCAIIMM MAKCUMETpA.

[TapameTpsl aBapuu XpaHATCS B TOM IYHKTE, KOTOPBII COOTBETCTBYET CpabOTaB-
mei Gynknuu 3amuthl. Hanpumep, npu padore MT3 - B mynkre "M3m. npu M. dasze", kak
nokasaHo Ha puc. 3.8. Ecnu B nanHoii 3anucu cpaboTano HECKOIbKO (PYHKIMNA 3aIIHT, TO
napamMeTpbl XpaHATCS B HECKOJBKMX (COOTBETCTBYIOIIMX) MYHKTaX CO CBOMM BpPEMEHEM
¢ukcanuu. Bummanue! YHuBepcaibHas 3aliuTa napamMeTpbl He 3aliChIBACT.

Paccrostnie 1o mecTa MOBpEeXAECHUS HHAUIUpPYETCS O€3 3Haka B HaIpPaBICHUU
"Bnepen" u co 3HakoM "Munyc" B Hanpasienuu "Hazan".

3.8.4 3anuck apxuBa IUarHoCTUKH (cM. 1. 1.9.3) cocTOuT U3 2 MyHKTOB:
— Merka BpeMeHw,
— H3M. 1TMarHoCTHKM.

B nynkTe "MeTka BpeMeHH" XpaHUTCA J1aTa U BpeMs JaHHOW 3aIuCH.

B nynkre "U3M. auarHocTHKU" XpaHATCA IWAarHOCTUYECKHE CHUTHAIbl B BHUJIE:
{Curnan}, { Akt.} - curnan nosiuiics, {Ilacc.} — curnan nmponasn.

[lepeueHb TUarHOCTUYECKUX CUTHAJIOB MPUBEACH B TabuIe 3.8.
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PerucTtpartopbl

]

— AHanor.per-p
[unckp. per-p

ApXuB AMarHocT.

10-01-2019

09:50:11.18

3anuce 0 10-01-2019
3anvce 1 [ +1.09:50:11.18
o 108:44:01.23
3anuck 0 MeTka BpemeHun
3anvco 1 3m.auckp.curH
............ Mam.npu m.cpase
""""""""" Mam.npu 12-max
N3am.npu U-min
3anuck 0 N3m.npu U-max
3anuch 1

------------------

PaboTta AH.per.

0 mc. AKT.

[ 15 [

HeT

3anucen

10-01-2019

MeTka BpeMeHu
WNam.amarHoCTUku

09:01:11.13

|
=

CrapTt ycTp.

AKT.

la = 6.002A
b = 5.991A
lc = 6.005A
12 = 0.015A
1 = 6.001A
Ua-1= 60.000B
Ub-1= 0.000B
Uc-1= 0.000B
Uab-1= 60.020B
Ubc-1= 0.020B
Uca-1=60.020B
Ua-2= 0.000B
Ub-2= 0.000B
Uc-2= 0.000B
Uab-2= 0.020B
Ubc-2= 0.020B
Uca-2= 0.020B
f1 =59.971 'y
f2 = Heonp.

Paborta [. per.
0 mc. AKT.

Mno MT31
0 mc. AKT.

MT31
500 mc. AKT.

PaboTa AH.per.
1000 mc. Macc.

Pabora [. per.
5110 mc. lNacc.

Mo MT31
5110 mc. lNacc.

MT31

5110 mc. lNacc.

Puc. 3.8 Crpykrypa nyHnkra MeHro "Perucrpatopsr”
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Ta6nuna 3.8 IlepeueHb TUarHOCTUYECKUX CUTHAJIOB

CoobuweHune

OnucaHue

OewnctBua no
YCTPaHEHUIO

AH.per.Bp.3aH4AT.

AHanoroBbI perncTpaTop BPEMEHHO 3aHAT.

BosHukna cutyaumsa korga nporpammHoe obecnedeHve
He MOXeT HavaTb hopMMpoBaTbL HOBYIO 3aMNUCh.
MporpammHoe obecneveHme OUMCTUT 3TO coobLLeHme
KaK TONbKO ByaeT BO3MOXHOCTb Ha4YMHaTb HOBYIO 3anncb

CoobLeHune uH-
dopMaTUBHOE U HU-
Kakux OENCTBUN He
npegycmatpuBaeT

BaTapesq paspsax.

Bartapes ana mukpocxembl RTC (4ackl peanbHoOro Bpe-
MEHM) pa3psbkeHa

O6paTtuTbes K Npo-
N3BOAMTENIO MO 3a-
MeHe 6aTapeu

BA1 . YCTPOMCTBO HE MOXET OnpeaenuTb Hanuyme nnaTtobl B O6paTutca K npons-
cnote BA1 BOAUTENIO

BA1 k. YCTPOMCTBO HE MOXET NOATBEPANTb Hanuyue nnaTthbl O6patutca K npons-
BA1 B cBOEM CroTe gns 9ToM nNnaTthbl BOOUTENNIO

BOBB5 1 . YCTpOMCTBO HE MOXET onpeaennTb Hannyue nnatbl B O6paTutca K npons-
cnote BABB5 (1-as nnara) BOOUTENO

BOBB5 1 k. YCTPOMNCTBO HE MOXET NOATBEPANTL HanM4me nnatbl O6paTutcs Kk npons-
BBB5 B cBoem cnoTte ansa atov nnatbl (1-as nnata) BOAMTENIO

BOBB5 2 . YCTpOMCTBO HE MOXET onpeaennTb Hann4yue nnatbl B O6paTutca K npons-
cnote BBB5 (2-as nnara) BOAUTENIO

BOBB5 2 k. YCTPOMNCTBO HE MOXET NOATBEPANTL HanM4me nnatbl O6paTutcs Kk npons-
BBB5 B cBOoeM cnoTe Ansa aton nnatbl (2-as nnata) BOAMTENIO

BOB-A3 . YCTPONCTBO HE MOXET onpeaenuTb Hannyve nnatbl B O6patutca K npons-
cnote bB-03 BOOUTENIO

b0B-03 k. YCTPOWNCTBO HE MOXET MOATBEPANTL HanNMyue nnathbl O6paTutca K npons-
BB-[3 B cBOEM CNOTE AN 3TOW NNaThbl BOOUTENNIO

BO3 . YCTPONCTBO HE MOXET onpeaenuTb Hannyme nnatbl B O6patutca K npons-
cnote b3 BOAUTEN!IO

B3 k. YCTPOWNCTBO HE MOXET MNOATBEPANTD HanMyue nnathbl O6paTutca K npons-
B3 B cBOEM CNoTE ANNA 3TOW NNnaTbl BOOUTENIO

[.per.Bp.3aH4T.

[NCKpeTHbIN perncTpaTtop BPEMEHHO 3aHAT.

BosHukna cutyaumsa korga nporpammHoe obecneyeHve
He MOXeT Ha4yaTb (hOPMMPOBaTb HOBYHO 3anMUCb, TaK Kak
npegblayLime He 3anmcaHbl NOMHOCTBI B MUKPOCXEMY
DataFlash

MporpammHoe obecneveHme OUMCTUT 3TO coobLLeHme
KaK TOnbko 6ygeT BO3MOXHOCTb HA4YMHATb HOBYIO 3aMMCb

CoobLLeHne TonbKo
MHOPMAaTMBHOE U
HUKaKUX OENCTBUN
He npegycmaTtpuBa-
eT

UHp.aH.per.HeT

HeTt nHdopmauum 8 EEPROM 06 obuien paboTe aHarno-
roBOro pervctparopa

MonbiTKa OYMCTKM 3TOFO COCTOSIHUS NMPON3BOAUTCS aBTO-
MaTMUYeCKN NporpaMmMHbIM obecrneyeHnemM ToNbKo B MO-
MEHT 3arnycka paboTbl NporpamMmmHoro obecnevenus

Ecnu aT1o coobule-

HMUE He cHMMaeTcs

ONNTENbHLIN Nepu-
04, TO HY>KHO ob6pa-
TUTbCS K NPOU3BO-

auTento

WH.BbIX./CB.HET

B EEPROM HeT nHdopmauumn no TpurepHbIX CBETOANO-
AaM 1 CUrHanbHbIM BbIXO4aMm

MHunummposaTtb cme-
Hy cocTosiHWs nto6o-
ro TPUITEPHOro CBe-
Togmoaa WUnm cur-
HanbHOro BbIXo4a

UH.a.per.HeT

HeT nHdpopmaumm B8 EEPROM 06 obuwen paboTte guc-
KpeTHoro permctparopa.

MonbITka O4YMCTKM 3TOTO COCTOSIHUS MPOU3BOAUTCS aBTO-
MaTMUYeCKN NPOrpaMMHbIM 0becnevyeHnemM ToNbKO B MO-
MEHT 3anycka paboTbl NporpamMmmHoro obecnevenus

Ecnu aT10 coobuie-
HMUE He cHMMaeTcs
ONNTENbHLIN Nepu-
Of, TO Hy>XHO obpa-
TUTbCS K NPOU3BO-
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CoobuweHune

OnucaHue

OenctBua no
YCTPaHEeHUIO

auTento

WHd.per.np.c.HeT

HeT nHdpopmaunm 8 EEPROM 06 obwen pabote peru-
cTpaTopa NporpaMMHbIX COObITUN.

MonbITka O4YMCTKM 3TOTO COCTOSIHUSA NMPOU3BOAUTCS aBTO-
MaTMYeCKN NPOrpaMMHbIM obecnevyeHnemM ToNbKo B MO-
MEHT 3arnycka paboTbl NporpamMmmHoro obecnevenus

Ecnu aT10 coobule-
HMUE He cHMMaeTcs
ONNTENbHLIN Nepu-
Of, TO Hy>XHO obpa-
TUTbCS K NPOU3BO-
auTento

WHM.cY.pec.HeT

B EEPROM HeT pecypcy BbiknovaTens

Mopatb komaHgy
«QunCcTUTL pecypc»

HacTtpoek HeT

HacTtpoek HeT

3anucatb HaCcTpoKKn
NN MUHUMAnbHYHO
KOHdhUrypaumio

He yct.nons RTC

He yctaHoBneHbl paboyne HaCTPONKM AN MUKPOCXEMBI
RTC. lNporpammHoe ob6ecneveHre nonbiITaeTcs aBToma-
TUYECKN 3anyCTUTb OCLUNASTOP U, B CryYae ycnexa,
O4YUCTUT 3TO coobLleHne

Ob6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANUTENIO

Heonp.ow.aH.per.

HeonpegeneHHasa owmbka aHanoroBoro permcrparopa,
KoTopasi npueena 4o noTepu nocrnegHen 3anvcbiBaemMomn
3anucu

O6paTnTbCa C KOH-
cynbTauunen K npo-
n3BOaUTENHO

Heonp.ow.Aa.per.

HeonpeneneHHas owwnGka AUCKPETHOIO permcrTpartopa,
KoTopas npvsena Ao notepu NocneaHen sanucbiBaemon

O6paTnTbCa C KOH-
cynbTaumen K npo-

3anucu N3BOANTENID
OcTt.06H0BN.RTC OcTtaHoBka 06HOBMEHMS BpEMEHM. O6paTtuntbcs K Npo-
MpouncxoanT korga NpoM3oLWLNo NageHne HanpsXxeHme N3BOAMUTENIO
nUTaHMsa BO Bpems paboTbl yCTPOMCTBa NpU 3TOM OUK-
cvpyeTcs BpeMsi nponagaHus 40 MOMeHTa ero Bo3o0-
HOBIEHMUSA
OcTtaHoB.ycTp. OcraHoBka ycTpomncTea. drkcaums oCTaHOBKN paboThbl NudopmaTneHoe
nporpaMmmHoro obecneuveHusi (¢ dmkcaumen BpeMeHn) B | coobLieHme

cnepcreme obecTouMBaHmsa YCTPOUCTBa (MponagaHuns
NUTaHMA HA MUKPOKOHTpOIepa)

OcuunsTop ocTaH.

Ocumnartop RTC (4ackl peanbHOro BpeMeHn)
MporpammHoe obecneyeHre NonbITaeTCs aBTomaTmye-
CKW 3anyCTUTb OCUUMMATOP U, B CllyYae ycrnexa, OumcTut
3TO coobLleHne

Ecnu aT10 coobuye-
HMe He CHMMaeTcs
ONNTENbHLIN Nepu-
Of, TO Hy>XHO obpa-
TUTbCA K NPOUN3BO-
auTento

OTkas XK

HeuncnpasHocTb pabotbl YKKW.
B npouecce pabotbl ¢ XKKW HeT oTBeTa OT KOHTponnepa
XKW 6onee 10 mc

Tpebyetca peMoHT
npovssoanTenem

OTkas Ocuunsitopa

OTkas ocumnnsTopa.

3710 coobuieHne coobLLaeT 0 TOM, YTO OCLMMNNATOP
OCTaHOBMNEH MUNKY OblNT OCTAHOBMEH M HA HEKOTOPLIN Ne-
puoa BpeMeHM

MporpammMmHoe obecneyeHne nonbiTaeTcs aBToMaTuye-
CKW OYUCTUT 3TO COOOLLIeHne

Ecnu 3T0 coobLue-
HUE He cHMMaeTcs
ONUTENbHLIN Nepu-
04, TO HYy>KHO 06pa-
TUTbCS K NPON3BO-
auTento

Ouw. 12C

CoobuiaeT o ToM, YTO gpaneepy o06CnyXnBaHUst NHTEp-
deiica I°C He yaanock 3anycTuTb TpaHCaKLMIO

Ecnu 3T0 coobLue-
HVe He cHMMaeTcs
ANUTENbHbLIN Nepu-
Of, TO Hy>XHO obpa-
TUTbCA K NPOUN3BO-
JuTento

Ow.SPI_EDF

C6on paboTthl gpariBepa uHTepdenca SPI, kotopbin 06-

O6paTnTbCA C KOH-
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Coob6ueHue OnucaHwne OenctBua no
yCTpPaHeHu1Io
CNyXvBaeT perncrpaTopbl cynbTaumen K npo-
[MonbITka OYMCTKM 3TOrO COCTOSAHMS NPOU3BOAUTCA aBTO- | M3BOAUTENIO
MaTM4eCKn NporpaMmMHbIM obecnevyeHnem
Ow. SPI AUN 3amKCMpoBaHO pacxoXxaeHne Mexay 3anpocom Home- | TpebyeTcs peMOHT y

pa kaHana AL n Homepom kaHana, kotopbin AL
oundposan

npoun3sogunTens

Ow.BHeLHen
SRAM

HeycnewHbIn TeCT BHELLHEN onepaTUBHOMN NaMsTy.
Mpon3BoanNTCS TONMLKO B MOMEHT CTapTa NporpaMMHOro
obecneyveHus.

Mpn HeNpoXoXaeHUU 3TOro TecTa YCTPOMCTBO BbIMOMHS-
€T BCe CBOM (DYHKLUWN, HO CyLLLEeCTBYET BornbLuas BeposT-
HOCTb TOrO, YTO AaHHble aHanoroBoro perucrparopa o6y-
OYT UCKaXXeHbl

TpebyeTca peMOHT
npoussoauTenem

Ow.BHYTp.FLASH

HeycnelwHbIn TeCcT namsaTu nporpamm. [pomnssoauntcs
npu cTapTe, a TaKkke nepmogmyecky B npowecce BbINor-
HEeHWA NporpamMmmbl

TpebyeTca peMOHT
npoussoauTenem

OLW.BOCT.C.BbIX

OwnbBka KOHTPONS ANs BOCCTAHOBIEHNS CUTHaMNbHbIX
BbIXOJ0B

MHununnposathb cme-
HY COCTOSIHUSA Ntobo-
ro TPMEPHOro CBe-
TOOMO-
Aa/CUrHanbHoro Bbl-
xoga

Ow.BOCT.Tp.CB.

OLumnBKa KOHTPOMA ANst BOCCTAHOBEHUSA TPUMTEPHbIX
CcBeToAMNoa0B

MHununnposathb cme-
Hy cocTosiHWs nto6o-
ro TPMEPHOrO CBe-
Toamo-
Aa/CUrHanbHoro Bbl-
xofa

Ow.BbIb.Mp.ycT.

C gounckpeTHoro Bxoga BbiOpaHO OQHOBPEMEHHO aKTMBa-
unto 6onblue YemM O4HOWM rpynmnbl YCTaBOK

YCTpaHuTb Henpa-
BUNbHYIO paboTy ¢
YCTPONCTBOM

Ow.BbIX.pene,

Owmnbka KOHTPONS BbIXOOHbLIX pene

TpebyeTcsa peMOHT y
npoussoguTens

Ouw.3an.BbIX./CB.

Ownbka cpaBHEHUS 3anMCcaHHONM U NO3XKe NPOYNTaHHOW
MHdOPMaLMM Mo TPUEPHBIM CBETOAMOAAM/CUTHANbHBLIM
BbIXxogam

O6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANTENIO

Ow.3an.un.aH.per.

Ownbka cpaBHEHUS 3anNNCaHHON 1 NO3KE NPOYUTAHHOM
WHpopMaumm o npeabiayLen paboTe aHanoroBoro perun-
CTpaTop C TOW KoTopasg 3anucbiBanach

O6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOAMTENIO

Ow.3an.n.g.per.

Owwnbka cpaBHEHUS 3anNNCaHHON M NO3KE NPOYUTAHHOM
MHdopMaumn o NpeablayLien paboTte OUCKPETHOro peru-
cTpaTopa c To1, KoTopas 3anvcbiBanach

O6paTnTbCa C KOH-
cynbTauunen K npo-
n3BoauTEnNto

Ow.3an.n.p.np.c

OwnbkKa cpaBHEHMS 3anNMCaHHON N NO3Xe NPOYMTaHHOM
MHdopMaumn o NpeablayLen paboTte permctparopa npo-
rPaMMHbIX COBbITMI C TON, KOTOpasa 3anucbiBanach

Ob6paTnTbCa C KOH-
cynbTauunen K npo-
N3BOAMUTESIO

Ow.3an.HacTp.

Owwnbka CpaBHEHUA 3aMaHHbIX N MO3XKe NMPOYNTAHHbIX
HaCTpoOeK C TeMU, KOTOpble 3anncbiBarinCb

O6paTnTbCa C KOH-
cynbTauunen K npo-
n3BoaUTENHO

Ow.3an.cu.pec.

Owubka cpaBHEHMS! 3aNMCaHHOW M NO3)Ke NPOYNTaHHOM
MH(OpPMaLIMKM MO pecypcy BbiKNoYaTens

O6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANTENIO

Ow.3an.Tpur.uHg.

Owwnbka cpaBHEHUS 3aNNCaHHON M NO3KE NPOYUTAHHOM
NMHpopMaLMM NO COCTOAHMIO 3aLUUT U YyNPaBNeHUs!, KO-

O6paTnTbCa C KOH-
cynbTaumen K npo-
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Coob6ueHue OnucaHwne OenctBua no
YCTPaHEHUIo
TOpa4d 3anncbiBaeTcqa B 3HeproHe3aBMCMMyKO NamMaTb n3BoanTerto

Ow.3an.aHeprum

Owubka cpaBHEHMS! 3aNMCaAHHOW M NO3)Ke NPOYMTaHHON
NH(OpMaLIMM MO SHEPTUAM

O6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANTENIO

Ow.3an.roctump.

Owwnbka cpaBHEHUS 3anNNCaHHON M NO3KE NPOYUTAHHOM
FOCTUPOBKWN/CEPUNHOTO HOMEPA C TOW, KOTopasi 3anuchbl-
Banacb

O6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANTENID

Ow.1HM.aH.per.

Owwnbka goctoBepHOCTN MHopmaLmm 0b obluen pabo-
Te aHarnoroBoro perncrpaTopa.

MHdopmauun o npeablayLmnx 3anmcsax BbIHY>XAEHO O4M-
LeHa.

MonbiTKa O4YMCTKM 3TOrO COCTOSAHUSA MPON3BOAUTCS aBTO-
MaTU4YeCKN NporpaMmHbiM obecnevyeHmem

Ecnu 3T0 coobLue-
HMUE He cHMMaeTcs
ONUTENbHLIN Nepu-
04, TO HY>KHO o6pa-
TUTbCA K NPOUN3BO-
auTento

Ow.nHd.4.per.

Ownbka goCcToBEPHOCTUN MHpopMaL MM 00 obuien pabo-
Te OUCKPETHOro permctparopa.

NHdpopmauum 06 npeabiayLmx 3anmcax BolHY>XOEHO
ouuLleHa.

MonbiTKa OYMCTKM 3TOFO COCTOSIHUS MPOU3BOAUTCS aBTO-
MaTMUYEeCKN NporpaMmMHbIM obecneyeHnem

Ecnu 310 coobule-
HWe He cHUMaeTcs
ANUTENbHbLIN Nepu-
0f, TO Hy>KHO obpa-
TUTbCS K NPOM3BO-
auTento

Ow.nHd.per.np.c

Ownbka gocToBEPHOCTUN MHpopMaL MK 00 obuien pabo-
Te perncTparopa nporpaMMHbIX COObITUNA.

NHdpopmauum 06 npeablayLmx 3anmcax BbiHYKOEHO
ouuLleHa.

MonbITKa OYMCTKU 3TOrO COCTOSIHUS NPOU3BOANTCS aBTO-
MaTMYeCKN NporpaMmMHbIM obecneyeHnem

Ecnu aT10 coobule-
HMUE He cHMMaeTcs
ONNTENbHLIN Nepu-
Of, TO HYy>KHO obpa-
TUTLCS K NPOU3BO-
auTento

Ow.MHd.cu.pec.

Owmnbka KOHTPONA 451 BOCCTAHOBMEHNSA NHopMmauum
pecypce BbIKnovaTens

Mopatb komaHgy
«QuncTnTbL pecypce»

Ow.K.C.3Heprumn

Owmnbka KOHTpONS A5 BOCCTAHOBEHUSA NHopMaLmm
HaKoNSIEHHOW aHeprum

MopaTb koMaHay
«OBHYNUTL cyeT-
YMK>»

OLw.KOHTp.aH.per.

OwmnbkKa KOHTpPONs HpopMaumm o npeablayLien paboTe
aHanoroBoro perucrtparopa (3aumkcrpoBaHo HeECOOT-
BETCTBME MeXOY KOHTPOSIbHOM MHpopMaumen Kotopas
cenyac OencTByeT M TOM KOTOpas 3anvcbiBannch)

O6paTnTbCA C KOH-
cynbTaumen K npo-
N3BOAUTENIO

OLW.KOHTp.A.per.

Owmnbka KOHTPONs MHpopMaumm o npeablayLien paboTe
OucKpeTHoro peructpartopa. (3admMkcMpoBaHO HECOOT-
BETCTBME MeXOY KOHTPOSIbHOM MHpopMaumen Kotopas
cenyac OencTBYIOT M TOM KOTOpas 3anucbiBannch)

O6paTnTbCA C KOH-
cynbTauunen K npo-
n3BoguTento

Ow.KOHTp.HacTp.

Owmnbka KOHTpona HacTpoek (3acmkcMpoBaHO HECOOT-
BETCTBME MEeXOy HacTpoMKamu, KOTopble cenyac nemn-
CTBYIOT ¥ TEMM KOTOPbIE 3annCbIBannCh)

Ob6paTnTbCa C KOH-
cynbTauunen K npo-
n3BoauTEnNto

OwW.KOHTp.p.Np.c

OwmnbkKa KOHTpONs MHpopMaumm o npeablayLien paboTe
perncrparopa nporpaMMHbIX cOObITUR. (3adMKCUpOBaHO
HEeCOOTBETCTBME MeXY KOHTPOSIbHOM MHPbopMaLmnen
KOoTopaga cendac OenCTBYIOT U TOW KOTopasi 3anuckiBa-
nnCb)

Ob6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANUTENIO

OLw.KOHTp.CY.pec.

Owmnbka KOHTPONSA MHOpPMaLMM MO Pecypcy BhIKIOYa-
Tend. (3adukcnpoBaHO HECOOTBETCTBMNE MEXOY PECYP-
COM BbIKMNtoYaTeENS TEKYLLUM U TEM KOTOPbIV 3anucbiBarn-
Csl B 9HEProHe3aB/MCUMYHO NamMsATb)

O6paTnTbCa C KOH-
cynbTauunen K npo-
n3BoauTernto

OLL.KOHTP.TpWr.W.

Owmnbka KOHTPONSA NHOPMALMKM MO COCTOSHMIO 3ALLUT U
ynpaBeneHusi, KOTopas 3anncbiBaeTcs B SHEProHe3aBn-
CUMYI0 NaMATb

O6paTnTbCa C KOH-
cynbTauunen K npo-
n3BoauTento
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CoobuweHune

OnucaHue

OenctBua no
YCTPaHEeHUIO

OLWL.KOHTp.tOCTUP.

Owmnbka KOHTPONS HCTMPOBKU/CEPUNHOrO Homepa (3a-
PMKCMPOBAHO HECOOTBETCTBME MEXY ICTUPOB-
KOW/CEepUIHLIM HOMEPOM, KOTOPbIE cenvac OENCTBYIOT U
TEMU KOTOpble 3an1cbiBannch)

O6paTnTbCa C KOH-
cynbTaumen K npo-
N3BOANTENIO

Ow.HacTpoek

OwmnbKa KOHTPOSbHOM CyMMbl Tabnuupbl HACTPoeK

MpoBepuTb BCE
HaCTPOWVIKN N paHXu-
poBaHue 1 NOBTOPHO
3anucartb ux (Mnm
3anncaTb MUHU-
MaribHYyt KOHAUry-
pauuio).

B cnyyae He ncyes-
HOBEHMS 3TOro Co-
obLeHus - obpa-
TUTbCHA K NPOUN3BO-
anTento

Ow.Tnna HacTp.

3amKcMpoBaHo, YTO HAaCTPOWMKKN, NMPOYUTAHHbIE C
EEPROM, He cooTBETCTBYIOT TUMY YCTPOMCTBA

3anucatb HaCcTpoOKKn
NN MUHUMAnbHYHO
KOHcpurypauuio

Ow.Tpur.uHd.

Owmnbka KOHTPOJ1A A4 BOCCTAaHOBJ1IEHUA VIH(*)OpMaLI,VII/I (0]
COCTOAHMUIO 3alLUT N ynpaBneHuna, KoTopas 3anncbliBaeT-
CA B 9HEeproHe3aBnNCMMyo namMaTb

MHununnposathb cme-
HY COCTOSIHMSA MecT-
Hoe/[duncTaHuMoHHOoEe
(c byHKLMOHANBbHbIX
KnaBuLl) unm nsme-
HUTb CUrHan aBTo-
MaTWUKK, KOTOPbIN B
NOrNYEeCcKnX cxemax
NMOMeYeH Kak aHep-
roHe3aBUCUMbIN

Ow.tocTnp.Habopa

3acmkcmpoBaHo, YTO Habop KCTUPOBOYHbLIX YnUCeEN ,
npountaHHbie ¢ EEPROM, He cooTBeTCTBYIOT TUMNY
YCTPOMNCTBA

TpebyeTtca noBTOp-
Has ICTUPOBKA

Ow.tocTnpoBaHms

Owwnbka rocTnpoBaHms

TpebyeTcsa peMOHT B
3aBOACKMNX YCMNOBUAX

Mep.6yd.aH.per

MepenonHeHune 6ydepa B Nnpouecce paboTbl aHANOroBo-
ro perncrpartopa.

YacTb JaHHbIX aHaNoroBoro perncrparopa yTepsiHbl.
MporpaMmmHoe obecneyeHne o4nCTUT 3TO coobLueHne
KaK TonbKo Oydpep nepectaHeT 6bITb NEPEnoNIHEHHbIM

O6paTnTbCa C KOH-
cynbTauunen K npo-
N3BOAMUTENIO

Mepen.6yd.np.oLu.

MepenonHeHne bydepa permctpartopa NporpaMmmHbIX
CcoO0OLEHUN.

YacTb 3anucen notepsiHa.

MporpammHoe obecneveHme OUMCTUT 3TO coobLLeHne
KaK TONbKO ByaeT BO3MOXHOCTb NPUHATL B Bydep HOBYHO
3annch

Coo0bLeHne TonbKo
MHdOpPMaTMBHOE U
HUKaKNX OeNCTBUN
He npegycmaTtpuBa-
eT

Mepen.byd.u.ocu.

MepenonHeHnsa 6ydepa LumdpoBoro ocumnnorpada

O6paTutca K npons-
BOAMTENIO

MoT.4.3Heprun

MoTepsi 4aHHbIX NPY pacyeTe 3Heprun

O6paTnTbCa C KOH-
cynbTaumen K npo-

N3BOAMTENIO
MoTeps g.aH.per. MoTepsa gaHHbLIX aHaNOroBoro perncrparopa Mepesanyctutb
B MomeHT cTapTa ycTporcTBa o6Hapy>KeHo, YTO B MO- YCTPOWCTBO

MEHT BbIKIIOYEHUSA YCTPOMCTBA NpoMcxoamna 3anvcb
aHanoroBoro perucrparopa, kotopas 6bifia He3akoHYe-
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CoobuweHune

OnucaHue

OenctBua no
YCTPaHEeHUIO

Ha.
B cnyyae, ecnu aHanoroBbIvi pernctTpaTop NOSIHOCTbIO
ObIn 3anonHeH 3anucamu, To 6ornee cTapas 3annch yTe-
psiHa, TaK Kak OHa OYuLeHa NOMHOCTBIO UMM YaCTUYHO
3anucbio, KOTOpas He 3aBepLUnnIach.

MoTeps a.4o.per.

lMoTeps AaHHbIX OUCKPETHOro peructpartopa

B MOMeHT cTapTa ycTponctea oGHapyXeHo, YTO B MO-
MEHT BbIKIMIOYEHNS YCTPOMCTBA npovcxoauna 3anucb
ONCKPETHOro perncrpartopa, kotopasi obina He3akoHye-
Ha.

B cnyyae, ecnu gUCKpeTHbIN pernctTpaTop NosIHOCTLIO
6bIn 3anonHeH 3anucamu, To 6onee ctapas 3anuckb yTe-
psiHa, TaK KakK OHa ouduLLeHa MOMHOCTLI0 UMW YaCcTUYHO
3anncblo, KOTopas He 3aBepLUnach.

MepesanyctuTb
YCTPOUCTBO

MoTeps a.np.oww.

[MoTepst AaHHbIX pernctpaTopa NPorpamMmMHbIX COOLITUN
B MomeHT cTapTa ycTporcTBa o6Hapy>KeHO, 4TO B MO-
MEHT BbIKIMIOYEHNS YCTPOMUCTBA NPOUCXOAUIT 3anuchb pe-
rmcTpaTopa nporpaMmmMHbIX OLWMBOK, KOTOPLIN ObiN He3a-
KOHYEH.

B cnyyae, ecnu perncrtpatop NofHOCTbIO NPOrpamMMHbIX
owmnbokK 6bIT 3anonHeH 3anucamMm, To 6onee ctapble 3a-
NMUCb YTEPSHbI, TaK KakK OHW OYULLEHbI MOSTHOCTBLIO UMK
YaCTUYHO 3anuCblo, KOTOpas He 3aBepLInnach.

MepesanyctuTb
YCTPONCTBO

Mponaa.nutanus

I'Iponap,aHme nATaHnA Ha Bxoge Onoka nuTaHus yCTpOVI-
CTBa

WHdpopmaTusHoOE
coobLeHne

Mp.PecTapT ycTp.

PecTtapT ycTponcTsa OT KOMaHAbl MporpaMmmbl Ui Npo-
rpamMmmartopa

NHdpopmaTusHoe
coobLuieHne

Pectapt ycTp.

PecTtapT ycTponcTtea. YCTpOMUCTBO 3adhmKCUpoBano
Hayvano paboTbl 63 NponagaHnsa NUTaHUS Ha MUKPO-
KOHTponnepe

WHdpopmaTusHoE
coobLeHne

Craprt ycTp.

CrapT ycTponcTtea. YCTPOMCTBO 3adpMKCMPOBArno Havyano
paboTbl Nocne nponagaHnst MMTaHMs Ha MUKPOKOHTPOI-
nepe

WHdpopmaTusHoE
coobLeHne

Tect GND ALIM

YpoBeHb GND npeBbiwaeT gonycTMMbIn AnanasoH (ypo-
BEHb, YCPEOHEHHbIN 3a Nepnog NPOMbILLIIEHHOM YacTo-
Thl)

TpebyeTca peMoHT y
npoussoauTens

Tect GND AU rp.

YposeHb GND npeBbiwaeT gonycTuMbI AMana3oH (aHa-

TpebyeTcsa peMOHT y

N3 MTHOBEHHOIO 3Ha4YeHne BbI6OPKK) npovssoanTens
Tect GND ALM1 YposeHb GND AL|M1 npeBbiwaeT gonyctumbl guana- TpebyeTca peMOoHT y
30H (YpOBEHb, YCPEAHEHHbIN 3a NepMog NPOMbILLIIEHHON | NPOM3BOAUTENS
4acToThl)
Tect GND ALM1 YposeHb GND AL|M1 npeBbiwaeT gonyctumbl guana- TpebyeTca peMOoHT y
rp. 30H (aHanM3 MrHOBEHHOIO 3Ha4YeHMe BbIOOPKN) npounsBoanTens
Tect GND ALIN2 YpoeeHb GND ALM2 npeBbiwaeT gonycTUMbIn anana- TpebyeTcsa peMOHT y
30H (YpOBEHb, YCPEAHEHHbIV 32 NEPUOA MPOMbILLSIEHHON | MPOU3BOAUTENS
4acToThl)
Tect GND ALIN2 YposeHb GND ALMN2 npeBbiwaeT gonycTuMbin anana- TpebyeTcsa peMOHT y
rp. 30H (aHanM3 MrHOBEHHOIO 3Ha4YeHne BbIGOPKN) npounsBoanTens
Tect VDD AU YpoBeHb VDD npeBbiwaeT 4onyCcTUMbIA AnanasoH (ypo- | TpebyeTca peMoHT y
BEHb, YCPEOHEHHbIN 3a Nepnog NPOMbILLIIEHHOM YacTo- npovssoauTens

Thl)

Tect VDD AL rp.

YpoeeHb VDD npeBbilwaeT 4onycTUMbIA AnanasoH (aHa-
N3 MTHOBEHHOIO 3Ha4YeHne BbIGOPKK)

TpebyeTcsa peMOHT y
npovssoanTens
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Coob6ueHue OnucaHwne OenctBua no
yCTpPaHeHu1Io
Tect VDD AL YpoeeHb VDD AUMM1 npeBbiwaeT gonyctumbli gnanasoH | TpebyeTcsa peMOoHT y
(YpOBEHb, YCpPEeAHEHHbIN 32 Nepmnoa NPOMBILLSIEHHON Ya- | Npou3BoauTENS

CTOThl)

Tect VDD ALMT rp.

YpoeeHb VDD AUIM1 npeBbiwaeT gonycTMMbii gnanasoH

TpebyeTcsa peMOHT y

(aHanm3 MrHOBEHHOrO 3Ha4YeHne BbIOOPKN) npovssoanTens
Tect VDD ALM2 YpoeHb VDD ALIM2 npeBbilwaeT 4onycTMMbin guanasoH | TpebyeTca peMoHT y
(YpoBEHb, YCpeOHEHHbIV 3a Nepuoa NPOMBbILLSIEHHOM Ya- | Npon3BoaUTENs

CTOThl)

Tect VDD ALM2 rp.

YpoeHb VDD ALIIM2 npeBbilwaeT 4oNyCcTMMbIN AuanasoH

TpebyeTca peMoHT y

(aHanu3 MrHOBEHHOrO 3Ha4YeHne BbIBOPKK) npovssoauTens
Tect VREF AL YpoeeHb VREF npeBbiwaeT gonyctMmblii gnanasoH TpebyeTcsa peMOHT y
(YpOBEHb, YCpeOHEHHbIV 3a NepUoa NPOMBbILLSIEHHOM Ya- | Npou3BoauTeNs

CTOThl)

Tect VREF AU rp.

YposeHb VREF npeBbiwaeT gonyctnumbii agnanasoH

TpebyeTca peMoHT y

(aHann3 MrHoOBEHHOro 3Ha4YeHne BbIGOPKN) npounsBoanTens
Tect VREF AL YpoeeHb VREF AUIM1 npeBbiwaeTt gonyctumbli gnana- | TpebyeTcsa peMOoHT y
30H (YpOBEHb, YCPEAHEHHbIV 32 NEPUOA MPOMbILLSIEHHON | MPOU3BOANTENS
4acToThl)
Tect VREF AL YpoeeHb VREF AUIM1 npeBbiwaeT gonyctumbli gnana- | TpebyeTcsa peMOoHT y
rp. 30H (aHanM3 MrHOBEHHOIO 3Ha4YeHMe BbIGOPKN) npounsBoanTens
Tect VREF AUM2 | YpoeeHb VREF ALIM2 npeBbiwaeT gonyctumbln agnana- | TpebyeTca peMOHT y
30H (YpOBEHb, YCPEAHEHHbIV 32 NEPUOA MPOMbILLSIEHHON | MPOU3BOAUTENS
4acToThl)
Tect VREF ALIMN2 | YpoeeHb VREF AUIM2 npeBblwaeTt gonyctumbli gnana- | TpebyeTcsa peMOoHT y
rp. 30H (aHanM3 MrHOBEHHOIO 3Ha4YeHne BbIGOPKKM) npovssoauTens
Tect OB[1 Meprogudeckn pas B MUHYTY npousBoauTcda Tectuposa- | 1. lNMpoBepuTb Le-
Tect OB2 Hue uenn Manyvyatenb-onToBONOKHO-IpueMHuk ons JIOCTHOCTb OMNTOBO-
Tect OB[3 OB/L, koTopble BkMoYeHbl B paboty B 3[3. NOKHa

Tect OB[OX 3HA4YUT, YTO HET LIENOCTHOCTM 3TOWM Lienu.

2. Ecnn HeT npo-
©rnem ¢ onToOBOMOK-
HOM, TO 0bpaTuTbCs
K NPOV3BOANTENIO

Tpur.uH.HeT

B EEPROM HeT nHopmaumm no COCTOAHMIO 3aLUUT U
ynpaeneHusi, KOTopas 3anncbiBaeTcs B SHEProHe3aBn-
CYMYI0 NaMATb

MHununnposathb cme-
HYy COCTOSiHMSA MecT-
Hoe/[ncTaHumoHHoe
(c byHKLMOHANBbHbIX
KnasuLl) uUnm mame-
HUTb CMrHan aBTo-
MaTuKU, KOTOPbIN B
NOrnyecKnx cxemax
NMOMeYeH Kak aHep-
roHe3aBUCUMbI

OHeprum HeT

B EEPROM HeT nHopmaumm 0 HakonmeHHon aHeprum

MopaTb koMaHay
«OBHYNUTL cyeT-
YMK>»

KOcTtnpoBaHus HeT

HeT ocTupoBKu

TpebyeTca peMoHT B
3aBOACKUX YCITOBUAX
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3.9 Ilyukrt menio '""Hactpoiiku"

3.9.1 ITynxT "Hactpoiiku" npeaHa3HaueH g OTOOpaKeHUs U U3MEHEHHs HacTpau-
BAa€MBIX [1apaMeTPOB (34E€Ch HAXOAATCA BCE HACTPOMKHU YCTPOWCTBA, KPOME HACTPOEK 3a-
IIUT U KOHPUTYpPALIUN).

CrpykTypa nyHKTa rokas3asa Ha puc. 3.9.1 - 3.9.4.

3.9.2 Ilynkr "Hactpoiiku" cocTouT u3 15 noaMeHro:
— Bepcus 10 u KI1,
— Merka HacTpoek,
— Bxonpl,
— Brixonsr,
— CBeTtonHIUKaTOpHI,
— Brikmarouarensn,
— Tpancpopmatopsl,
— VBB,
— Kommynukanus,
— Peructparopsl,
— Pacmupennas noruka,
— O-KHOIIKH,
— I'pymnma ycraBok,
— Jlon. HaCTPOUKHY,
— Ilapomm.

3.9.3 B noamento ""Bepeus IO u KII'" xpansTcs Homepa BepcHil MpOrpaMMHOIO
obecrnieueHns ¥ KapThl aMsATU. Eciu mpu mpocMoTpe BepCcruu IPOrpaMMHOTO 00eCTIeueHUs
Ha)XaTh KIaBuury " <«— ", To Ha QHCIIIee OTOOPA3HTCS AATa CO3MAHMS ITOM BEPCHH.

3.9.4 B noamenio '"'MeTka HacTpoek'' XpaHUTCS JlaTa U BpeMs MOCeHEN 3amucu
HAaCTPOEK M PaHKUPOBAHUA KOMAaH]I HA BXOJbI, BBIXOAbI U T.J. C YKa3aHUEM MCTOYHUKA 3a-
nucu: "K"- knaBuarypa, "USB" — USB-nopT, "RS-485" - mopt RS-485, "O" - MuHuMab-
HbIE 3HAYCHHUsI, 3aMKMcaHHble 1o cOpocy mapamerpos. [loa "MeTkoil paH)upoB." MOHUMA-
€TCs J1aTa U BpeMmsi MOCIEHEN 3aiCcu HaCTPOEK CUTrHAI0B Ha Bxoapbl, Beixonbl, CBeTOMH-
nukatopsl, Peructparopel, O-pynkiuu, O-Ttpurrepsl, Jlornueckne 31eMEHTHI pacIupeH-
HOU Joruku, @-kHonku. Jlata u BpeMs MOCIEIHEN 3alMCH BCEX OCTAJbHBIX MAPAMETPOB
YCTPOMCTBA 3aHOCHUTCS B "METKY HacTpoek".

3.9.5 B nmoamenio ""Bxoabl'' oToOpakaroTcs W Ha3HAYAIOTCSl CHUTHAJBI Ha TUCKPET-
Hble BXxOJbl. 3anmuch "Her panxupoBaHus" 03HAYaeT, YTO HU OJWH CUTHAJI HE Ha3HAYEH.
[Ipu penaktupoBanuu 3anuch "BKJI" o3HavaeT, 4TO HaHHBIA CUTHAJI Ha3HA4YE€H Ha JIUC-
KpeTHbIN BXOJ. [lepeueHp CUrHAIOB, KOTOPBIE MOKHO HA3HAUYUTh HA JTUCKPETHBIE BXOBI,
IPUBEJIEH B IPUJIOKEHUH b.

3.9.6 B noaMeHio ""Bbixoabl'' 0TOOpaXkaroTCs M HA3HAYAKOTCS CUTHAJIBI Ha JIUC-
KPETHBIE BBIXObI. 3anuch "HeT paHKupoBaHus'" 03HAYAET, UTO HU OJIMH CUTHAJ HE
Ha3HaueH. [Ipu penaktupoBanuu 3anuck "BKJI" o3HavaeT, 4To 1aHHBIN CUTHAJI HAa3HAYEH
Ha pene. [lepeyeHb CUrHAIOB, KOTOPbIE MOXKHO HA3HAYUTH HA JUCKPETHBIEC BHIXO/IbI, IPU-
BEJICH B IPWJIOKEHMH b.
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HacTpoiku
|_ —l Bepcusa MO 11-01-2019
_16.1.0.0 14:17
Bepcus MO mn Kr1 Bepcusi K
MeTka HacTpoek 80
17-01-2019
MeTka HacTpoek 10:15:47 K
M .
eTKa paHXupos 1 [17-01.2019
10:15:07 USB
Bxoabi Oex.D.1 Bx.O-pyHkuun1  —1Bx.O-dyHKkuun1
BBl 0 4 |ssesmeevammes Brnok. MT31 BKI
..................... [lyck YPOB ot [1B Bx.O-dpyHKunun2
0ex.G.4 OTKI1
Oebix.A.1. .. MT31 — Bx.O-chyHKummn1
.................... MT32 OTKN
..................... MT33 Bx.O-dyHKunn2
OebIX.E.7. .. OTKnN
CBeTonHaMKaTOpPLI Cs1 MT31 | Bx.O-chyHkumn1
Bolkntodatenb 7 feeeeeriiiiiiiinnn MT32
I OTKnN
i | e MT33 Bx.O-thyHKLMIN2
S N
| YcTaBku | Hom
I Bbiaepxku T BKkn. 30A
| Ynpasnenne - |— 0.15¢ P.x.cT. (I HOM.)
| PanxupoBaHue |_ T otk 1000
| 0,15 ¢ | oT.HOM.
: T yan.6nk.Bkn. 0.100 kA
I 0,20 ¢ P.k.cT. (I oT.HOM.)
| T npusona BB 10
I 0.15 ¢ Hauy.3Ha4.pecypca
I 200
| KoHTtpons BB KpuTu4HbIN pecypc
| OTkn. 100
| Pecypc BB Hau4.3Ha4y.k.0TKN.
' OTkn. 0
BO 1 Bx.O-thyHKkumnn1
BB BKIJ1

Puc. 3.9.1 Crpykrypa nyHkra meHto "Hactpoiiku" (Hayano)
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| K-1.1p. TT
| 40
I K-1. 7p. TH
1 100
TpaHcopmaTopek! [—Ycraskm
YOpaBneHne w16.U ans sawmr
NMuHeiHEIE
YBB | Honyck a.exona Nex.D.1
10 me
Bupo exopa Oex.D.1
NPAMOW
Tun BX.CMrHana Hex.D.1 §
NOCTOAHHBLIN
Bua esixoga —‘
| Oesix A1 )
Bua wHaukatopa Ce.1 KOMAHOHbLIN
HOPMANBHBIA | |-ooeemeemenneineinnn
F1
Pexum D-KkHonKw KNOY
KommyHuKauma Wma avenkn | |
Peruciparopsi Hactp. UHTepd. RS-485
| ETHERNET
|
I
I Owvckp. per-p no MT31 1 O-chyHkuma 1
| AHanor.per-p Nno MT32 OTKN
| NOMIEE | |ossssnsssesg
1 Y N N O TS
I
' I
|
| HNecTouHmuKm MT31
| Bblgepxkm -Ll T npenasap. MT32
| 010 ¢ MT33
I T nocneaeap.
| 1,00 ¢

Puc. 3.9.2 Crpykrypa nmyHkra MmeHto "HacTtpoiiku" (IpogoyKeHue)



104

PyxoBoncTBo no akcruryatanuun MRZS-S

Pacw.noruvka

O6wwe yctaBkn [— Makc.kon.utepau Wctounukn [~ O-chyHkumal ... —VICTOYHUKK NpAM. |r=======-
32 Taiimepa O-pyHKUMRZ ... MecTouHukK o6p.
..................... McTodHmnkm Bnok. [— Cpab. MT31 _r Enok.skn.BB
Cpab. MT32 | OTKN
O-cbyHkumaAl ... Taiimep nayabl
O-thyHkumua2 ... 0,10 ¢c
| O'q]}fHKLJMM ....................... TaﬁMep paﬁoTH
10,00 ¢
Tun doyHKUIM O-dpyHiuws 1
MPAMASA
OBPATHAHA
O-Tpurrepsl O-tpurrept ... | YcraHoska... NcToyHuKK npsm., Cpab. MT31 Bnok.skn.BB
O-Tpurrep? ... C6poc... McTouHuku o6p. OTKN
O-tpurrep3... | i |
Qapeent.. | 00 T e a
0-n Oo-n1 ... —] brnok.ekn.BB — briok.Bkn.BB
0-12 ... fl BKN
.................. |
O-1nn O-1nn1 ... — Hert —1 Bnok.ekn.BB
O-NNin2 ... | paHxuposaHus | || OTKN
e
O-Uckn. N O-Nckn. N1 Het — Bnok.skn.BB
O-WUckn.UNN2 paHxupoBaHusa | | OTKN
.................. [l, ¥ et Sk
O-HE O-HE1 = Hert — Briok.Bkn.BB
O-HE2 paHXupoBaHna f OTKN
.................. || =SS
Mepea.cpyHKUMM Mep.c.1 —  Bxon
Mep.ch.2 O-HE186
................. Buixon
Bnok. MT34

Puc. 3.9.3 Crpykrypa myHkra MeHto "HacTtpoiiku" (IpogoynKeHue)
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I
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D-KHOMKU F1... Bkn BB —1 Bnok.ekn.BB
[pynna ycTaBok Pl I OTKIN
T T T o e o T |
F3 s l_ ______ d
F6...
pynna ycTaBok
pynna 1
[lon.HacTponku Nn.rot.K TY ot 3
[Naponu OTkn.
Yct.napons 1 MH[D(';) B Uy,
CmeHa napons 2 T,
KoHTp.akT.®K
OTkn.
Bbn.Bkn.BB ot [1B
OTk.
bn.01kn.BB ot [1B
OTkn.

Puc. 3.9.4 Crpykrypa nyHkra meHto "HacTtpoiiku" (koHel)

3.9.7 B noamento "'CBeTOMHAMKATOPBI'' 0TOOpaXXaloTCs M HA3HAYAIOTCS CUTHAJIBI
Ha 17 unaukatopoB yctpoiictBa (CB16 - "Start”, C17 - "Trip"). 3anuces "Het panxupo-
BaHUA'" O3HAYaE€T, UYTO HU OJMH CUTHAJ He Ha3zHayeH. [Ipu penaktuposanuu 3anuce "BKJT"
O3HayaeT, YTO JAHHBIA CUTHAJ Ha3HAYeH Ha CBETOUHIUKATOP. [lepeueHb cUrHaoOB, KOTO-
pbI€ MOKHO Ha3HAYUTh Ha CBETOMHUKATOPHI, IPUBEJICH B NpuiioxkeHuu b.

3.9.8 B noamenio ''Boikiiouaresib'' 0TOOpaXKalOTCs U PEIAKTUPYIOTCA MTapaMeTphl,
OTHOCSIINECS K pab0Te BHIKIIFOUATEIIS:
VcraBku (cm. 1. 1.7.13)
— [ HOM. - HOMMHAJIBHBIN TOK BBIKIIFOYATEIS,
— P.x.ct (I HOM.) - pecypc IO KOMMYTAalMOHHOW CTOMKOCTH TP HOMHUHAIBHOM TOKE,
— [ OT.HOM. - HOMUHAJIBHBIN TOK OTKJIFOYEHUS BBIKIIOYATES,
— P.k.ct (I oT.HOM.) - pecypc 0 KOMMYTAallMUOHHOW CTOMKOCTH NMPU HOMHUHAJIBHOM TOKE
OTKJIFOUEHMUS,
— Hau.3Hau.pecypca - HayaubHBIN OCTATOK KOJIMYECTBA OTKIFOYEHUN
— Kputnusslii pecypc - ycTaBKka KPpUTUYECKOTO pECYpCa BBIKIKOYATENS,
— Hau.3Ha4.K.OTKJI. - HAYAJIbHOE 3HAYEHUE KOJIMYECTBA OTKIKOYEHUU ISl MOACYETA KO-
JINYECTBA OTKIOYEHUN BBIKIIFOYATEISA.
Beinepxku (cm. n.o. 1.7.10, 1.7.11)
— T BKJI. - BpeMsl YJIJTMHEHUS CUTHAJa BKIFOYEHUS,
— T oTKJI. - Bpems yAJIMHEHUSI CUTHAJIA OTKIIFOUECHUS,
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— T ynn.6aK.BKIL. - BpeMs yITTMHEHUS CUTHaIA OJOKUPOBKHU BKIIFOUEHHS,
— T npuBona BB - Bpems 3agepxku (pukcanuu HEMCIPABHOCTH LIETICH yIpPaBICHUS BbI-
KJIFOYATEJIEM.

Ynpasnenue
— Pecypc BB - BritoueHne-oTk0ueHNE (DYHKIIUU KOHTPOJIS Pecypca BBIKIIOYATels,

— Kountpons BB - BritoueHune-oTkiI0ueHHE (PYHKIIMH KOHTPOJS HCHPABHOCTH IIETed
YIPABJIEHUS BBIKIIOYATEIEM.

PanxupoBanune
— BbO - nazHaueHne curHaaoB Ha 010K oTKiroueHus (cM. m.a. 1.7.10),

— bB - Ha3HaueHue curHagoB Ha OJIOK BKIIFOUeHHUS (cM. .. 1.7.10).

3.9.9 B noamenio ''"Tpancgopmaropbl' 0TOOpaKaAIOTCS U PEAAKTUPYIOTCS KO-
bunreHTsl TpaHchOopMalMi U3MEPUTENBHBIX TPaHCHOPMATOPOB JIs MPABUIBHOIO OTOO-
paXXe€HUsl U3BMEPEHUI B MEPBUYHBIX BEIMYMHAX, a TAK)KE BHIOOp TUIA HAaNpshKeHUs (pazHoe
WJIU JIMHENHOE) JJIS 3aLIUT 10 HAIIPSKEHHUIO.

3.9.10 B nogmento ""YBB'"' otobpaxatoTcs 1 peIaKTHPYIOTCSI:
— JIOMYCK JUCKPETHOTO BX0J1a B MC (cM. 1. 1.6.2),
— BH/JI BXOJIa IPSAMOW/MHBEPCHBIN (cM. 1. 1.6.2),
— THII TOKAa BXOJIHOT'O CUTHAJIa MOCTOSIHHBINA/TIepeMeHHbIN (cM. 1. 1.6.2),
— BHJI JUCKPETHOI'O BbIXOJa (pejie) KOMaHIHbIA/CUTHATBHBIN/CUTHATBHBIA UMIYJIbCHBIN
(cMm. 1. 1.6.4),
— BH/JI CBETOJIMOJIHOTO HHANKATOPA HOPMaIbHBIN/TpUrrepHbIi (cM. 1. 1.6.5),
— pexuM paboThl QYHKIIMOHATBLHON KHOMKHU (cM. 11. 1.6.6).

39.11 B noaveno '"Kommynumkamms'' orToOpaxaroTcss H  pelaKTHPYIOTCA
HACTPOWKHU Ji1 paboOThl C YCTPOMCTBOM uepe3 MHTepenchl: UM SUYEHKU, a TakKe s
RS-485 - anpec u nactpoiiku untepdeiica; a1 Ethernet - HacTpoliku cetu (Macka 3a1aeT-
¢4 B "KOPOTKOM BapuaHTte").

3.9.12 B noamento '"'Perucrparopsnl’’ 0TOOpakaroTcsi 1 Ha3HAYAIOTCS CUTHAJIBI 3a-
MyCKa JUCKPETHOTO U aHAJOTrOBOr0 PErucTpatopoB (cm. m. 1.9), a Takxke NIUTEILHOCTU
J0ABapUIHOIO W MOCJIEaBAPUMHOIO Ipoliecca B ocuiuiorpaMMe. 3anuch "Her panxupo-
BaHMs'"' 03HAYAET, YTO HU OJIMH CUTHajl He HazHayeH. [Ipu penakrupoBanuu 3anuch "BKJT"
O3HAYaeT, YTO JaHHbIA CUTHAJ Ha3Ha4YeH Ha 3amyck. llepeyeHb cUTrHANIOB, KOTOPBIMU
MO>KHO 3aIlyCKaTh PETUCTPATOPBI, IPUBEAEH B IPUIOKEHUH b.

3.9.13 B noamenio ""Pacui. Jioruka'' oTobpaxaroTcs U peJaKTUPYIOTCS HACTPOUKH
ONpEAEIAEMBbIX (IPOTPAMMUPYEMBIX ) SIEMEHTOB JOMOJIHUTEIBHOMN JIOTUKHU:
— omnpeaensieMbix pyHkuuii ("O-pyHkuun"),
— onpenensieMbix TpurrepoB ("O-Tpurrepsi'),
— noruueckux ’nemenTos """ ("O-N"),
— noruueckux ’nemenTtos "MJIN" ("O-NJIN"),
— noruueckux ’neMeHToB "Mckmouaromee MJIN" ("O-Uckn. AJIN"),
— noruueckux ’mneMmenToB "HE" ("O-HE")
— mnepenatomux ¢pyaknui ("lepen.dyaxmmn").
B paznene "O0mme ycraBkM'' ycTaHABIMBAETCS KOJWYECTBO UTEpallUi paciliv-
PEHHOM JIOTHKH.
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KonuyecTBo utepanuii - KOJIMYECTBO LIMKIJIOB OMPEACIICHUS COCTOSHUS JIOTUYECKON
CXEeMBI MPU JaHHOM Habope BXOAHBIX CUTHANOB. [Ipu co3maHuu peKypCUBHBIX (BBIXOI
CXEMBbI BIIUSIET Ha €€ BXOJ[) CXEM BEPOSATHO CO3JaHHE aBTOTeHepaTopa U oOpaboTKa JIoTu-
YECKOM CXEMBbI 3allUKIUBaeTCA. [ CKIIIOUeHUSI TAKOTO 3alIUKIMBAHUS KOJIMYECTBO IUK-
JIOB IIPUHYIUTEIBHO OIPAHUYMBACTCA YUCIOM "Makc.Koj.uTepan.”, Ipu TOCTUKEHUU KO-
TOoporo o0OpaboTKa JOTMYEeCKOM CXeMbl OCTaHABIMBAaETCA U (HOPMHPYETCS CHUTHAI
"Our.HacTp.p.Jior.".

Jst "O-gpynkuuu'' orobpaxarorcs u peraktupyrores (em. m. 1.7.15):

— CHUTHAJIBI-UCTOYHUKHU (IIpsiIMbIE, 00paTHbIE U OJOKUPOBKK),
— TaiiMepa (paboThl U May3bl),
— Tun QyHkuuu (rnpsimMas/oopatHas).

3anuchk "HeTr panxupoBaHusd" B MCTOYHUKAX O3HAYAET, YTO HU OJMH CUTHAN HE
Ha3HaueH. [Ipu penaktupoBanuu 3anuchk "BKJI" o3Hayaer, 4To JaHHBIM CUTHAT Ha3HAYEH
UCTOYHUKOM. [lepeueHb CHUrHaJOB-UCTOYHUKOB OMNpPENENsieMbIX (DYHKIUH, NMPUBEIACH B
pUIoKeHuu b.

st ""O-Tpurrepsl'’ oToOpaxxkaroTcs U pelakThupyrores (cM. 1. 1.7.16):

— CHUTHAJIBI-UCTOYHUKH YCTaHOBKHU B "1" (Ipsimble, 0OpaTHBIE),
— CHUTHAJIBI-UCTOYHUKH cOpoca B "0" (mpsimble, 0OpaTHBIE).

3anuce "HeT panxupoBaHus" B MCTOYHUKAX O3HAYAET, YTO HU OJIMH CUTHAI HE
Ha3HaueH. [Ipu penaktupoBanuu 3anuchk "BKJI" 03HavaeT, yTo JaHHBIA CUTHAT Ha3HAYEH
UCTOYHUKOM. [lepeueHb CHUTHaJOB-UCTOYHUKOB OMPEAEISIEMbIX TPUITEPOB, NMPUBEICH B
MPUWIOKEHNUH b.

Hnsa "O-"U", "O-UWJIN", "O-Ucka.NJIN", "O-HE" ycraHaBauBarTCS BXOJHbBIC
CUTHAJIBL:

— s O-U - ot 1 1o 8 curua’os,

— s O-UJIA - ot 1 no 8 cur”asos,

— g O-Uckin.MJIN - or 1 10 2 curganos,
— 1ug O-HE - 1 curnai.

[Ipu mombITKE YCTAHOBUTH KOJIMYECTBO CUTHAJIOB OOJIbIIE JOMYCTUMOIO BBIIACTCS
coobmenne 00 ommOke. Ilpu nHasHauenwn omHoro curHana Ha O-U, O-UJIU, O-
Uckn.MJIN onn OynyT paboTaTh Kak MOBTOPUTEIH.

s nepenarommx pyHkomi (cm. n. 1.7.18.4) ycraHaBiuBaeTcsi OAMH BXOJIHOMN
(3aImyCKaromuii) CHTHAI ¥ OIVH BBIXOJHOM (T€HEPUPYEMBIN) CUTHAIL.

3.9.14 B noameHio "'®-kHONKH'' OTOOPAXKAIOTCSI M HA3HAYAKOTCS CUTHAJIBI, T€HE-
pupyemble (YyHKIIMOHAJIBHBIMM KHOTKaMHU KjilaBUATyphl. 3anuch "Her pamxupoBaHus"
O03HA4aeT, YTO HU OJWH CUTHAJI HEe Ha3HadeH. [Ipu pemaktupoBanuu 3anuch "BKJI" o3Ha-
YaeT, YTO JIaHHBII CUTHAJl Ha3HAuYeH Ha KHOMKY. llepedyeHb cUrHajIoB, KOTOPbIE MOXKHO
HA3HAYUTh Ha QYHKIIMOHAJIbHBIE KHONIKU, TPUBEJEH B MPHIIOKEHUH b.

Buumanme! B pexume KHOMKK M B peXUME KiI04a Y (PYHKIMOHAIBHBIX KHOMOK
JOCTYIIHBI pa3Hble HAaOOpbl CUTHANOB. [l BBIMOJHEHHS] KOMaH/Abl, HAa3HAYEHHOW Ha
(YHKIIMOHATBHYIO KHOTIKY (MJIM TEPEKIIIOUCHHS] KHOMKHU-KITI0Ya), MOXKET MOTPeOOBATHCS
MOATBEPIUTH €€ HaKaTHEeM KJIaBUIIH " <" (cm. 1. 3.9.16).

3.9.15 B moamento "'I'pynma yctaBok'' oToOpakaeTcss M Ha3HAYAeTCS TEKYIas
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rpynma ycTaBoK yCTpOMCTBa.

3.9.16 B moamento "'Jlon.HacTpoiiku'' oTOOpaxaroTcs W Ha3HAYAIOTCS Pa3HOPOJ-
HbIE HACTPOMKH YCTPOMCTBA, HE BOLIEAIINE B IPYTUE OJAMEHIO, & UMEHHO:
— bnror.x TY ot 3 - 6nokupoBka currana "['otoBHOCTh kK TY" mocne cpabatbiBaHus 3a-
muT (cm. . 1.7.14),
— UWud.06 oTkirou. - npunyautensHbid BeiBoA Ha XKW undopmanmm o cpabortaBimx
3alUTax MpyU OTKJIFOYEHUHU BBIKJIIOYATENS,
— Konrp.akT.®K - 3amura ot cayyaitHoro HaxkaTusi GyHKIIMOHAJIBHOW KJIABUIIU U Kia-
Buil [I] [O] [C] myTeM OTHOBPEMEHHOTO HaKaTHs (PYHKIMOHAIBHOW KIABUIIN U
n 4_' n
2
— bn.Bxn.BB ot /IB - 610okupoBka curnana "Bkia.BB", mocTynuBiiero Ha JuCKpETHBIM
BXOJl B MECTHOM pexkUMe yrpasieHus (cm. 1. 1.7.10),
— bn.Otxn.BB ot JIB - 6iokupoBka curnana "Otkin.BB", moctynuBiiero Ha JucKpeTHBIM
BXOJ B MECTHOM pexuMe yrpasieHus (cM. 1. 1.7.10).

3.9.17 B nogmenio ''[laposm' ycTaHaBIMBAIOTCS U U3MEHSIIOTCS AP0 JJIst
— JOCTyIIa K HaCTpOMKaM ycTporcTBa (mapoJs 1),
— BBO/JIa OCTATKa KOJWYECTBA OTKIOYEHUN BBIKIIOUaTeNs (maposus 2, cM.i. 1.7.13.9).
[Tapoib MOXKHO YCTaHOBUTH B JIMana3oHEe OT OJIHOTO JI0 YEThIpEeX CUMBOJIOB. CUM-
BOJIbI — unciia ot 1 10 4. IIpu BBOJIe maposs puU €ro 3anpoce UCHOJIb3YIOTCS: KiIaBuila A
- 1, xnaBuma P> - 2, knapumma V¥ - 3, kinasuma <« - 4. [Ipu penakTupoBaHUM: KiIaBuia A
- yBennuuTh mudpy, knasuma V¥ - yMEHbIIUTh UMpy. YMEHbIIeHne TocaeaHed mudphl
MmeHble 1 unu ee ypenuueHue 0osbline 4 TPUBOJUT K €€ CTUPAHUIO. Y CTaHOBKa napoJis 1
B "0" o3HauaeT moctyn 6e3 maposs (ycTaHOBJIEHO Mo yMondaHuto). [lapons 2 mpucyr-
CTBYET BCErJla U MO YMOJIYaHUIO YCTaHOBJICH B "1234".

3.10 IlynkTt MeHio "' Imarnocruka'
[Tynkt "JluarnocTrka" npegHa3HaueH AJig OTOOpaXeHHUs! COOOIEHU caMOauarHo-
CTHKH, KOTOPbI€ aKTUBHBI HAa TEKYIIHUH MOMEHT (cM. Tab. 3.8).

3.11 IIynkr meno '"'Kongurypanus'

[Tynxt "Kondurypanus" npenHasHayeH A BKIOYEHHUS U OTKIIIOUEHUST (PYHKIIHO-
HaJIbHBIX OJIOKOB 3aIUT, aBTOMAaTHUKU U KOHTPOJISI B yCTPOUCTRE:
— MT3,

— 313,

— AIIB,

— YPOB,

— 30II (KOD),

— 3Hwmum,

— 3Hwmakec,

— ABP,

— Kontp. da3 (cm. 1. 1.7.20)
- V3,

— Pacm. nor. (cMm. 1. 3.9.13).
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OTKJTIOUEHHBIN OJIOK HEJIOCTYIEH NI HACTPOWKH, €r0 CUTHAJIBI OYJIyT OTCYTCTBO-
BaTh B MEHIO.

3.12 IIynkr menwo "MT3"

[Tyakt "MT3" orobpaxaercs, ecnu BKItoueH B MeHIO "KoHduryparus", u npeaHa-
3Ha4YeH AJs 0TOOpakeHUs U U3MeHeHus HacTpoek MT3: yctaHoBieHus 4 rpynn yCTaBOK U
BBIJICPKEK, & TAKXKE AUCKPETHBIX HACTPOEK (IIyHKT YTIPABJIECHUE).

B nynkre I'pynnmaX-¥Ycrasku (cMm. 1. 1.7.2):

— MT31 - ycraBka no Toky nepBoi crynenu MT3,

— MT3HI Ilpsimoii - ycTaBka 1Mo TOKy MEpBOM CTyleHW HampaBiieHHOH MT3 B mpsiMmoM
HaIlpaBJICHUH,

— MT3H1 OO6patHslii - ycTaBKa 10 TOKY MEPBOM CTyNeHW HampasiaeHHOH MT3 B oOpart-
HOM HaIlpaBJICHUH,

— VYron goB. MT3HI1 - yros noBopoTa BEKTOpa JUHEHHOTO HAMNPSIKEHUS B TIEPBOU CTY-
NeHU HarnpasjieHHod MT3,

— MT3IIHI - ycraBka o Toky nepBoil crynenn M T3 ¢ myCkoM o HanpsKEHHUIO,

— Hanp.n.MT3IIH1 - ycraBka no HampsbkeHuro nepBoil crynenn MT3 ¢ myckom 1o
HaIPSKEHUIO,

— --- 011 ocmanvHulx cmynenet MT3 ycmasku anaiocuynbl.

B nynkre I'pynnaX-Beiaep:xku (cMm. 1. 1.7.2):

— MT31 - Beiaepkka nepBoii crynenu MT3,

— MT3HI IIpsamoil - BblIepkKa NEpBOM cTyneHu HamnpasieHHod MT3 B mpsMom
HaIlpaBJICHUH,

— MT3H1 OOGpatHblii - BbIJEp)KKaA MEPBOM CTyneHU HampaieHHOW MT3 B obparHOM
HaIlpaBJICHUH,

— MT3IIHI - Beinepskka nepBoit cryneHn MT3 ¢ myckoM no HanpsKeHUIo,

— MT32 - BelaepkKa BTOpOi cTynienun MT3,

— Yck. MT32 - BbliepkKa YyCKOPEHHOM BTOpoid cTyniend MT3,

— MT3H2 [Ipsimoii - BbIAEpAkKKA BTOPOIl CTyIEHH HanpasiieHHOH M T3 B mpsiMoM Hanpas-
JICHUH,

— Yck. MT3H2 Ilpsimoii - BeIAEpKKA YCKOPEHHOM BTOPOM CTYIEHH HampaieHHo MT3
B [IPSIMOM HaIlpaBJICHUH,

— MT3H2 OOpatHblii - BblIEpKKa BTOPOM cTynmeHH HampasieHHo MT3 B oOpaTHOM
HaIlpaBJICHUH,

— VYck. MT3H2 OO6patHblii - BhIAEpKKa YCKOPEHHOW BTOPOM CTYNEHHM HampaBlIeHHOU
MT3 B 06paTHOM HampaBJIEHUH,

— MT3IIH2 - Bbiepkka BTOpo ctyneHd MT3 ¢ myCckoM 1o HalpsKeHUIO,

— VYck. MT3IIH2 - BblepkKa YCKOPEHHOUW BTOpoM cTyneHu MT3 ¢ myckom mo Hamps-
KEHUIO,

— BBoa Yck. MT32 - BpeMs BBOJa yCKOpeHUsE BTOpo ctynieHn MT3 nocie BKIoUYeHus
BBIKJIFOUATENS,

— - 0na MT33 ewvidepocku ananoeuunvl MT32, ona MT34 evioepicku auanocuynsl
MT31.

B nynkre Ynpaienne (cMm. 1. 1.7.2) nyis Kak10# CTylIeHH BEIOMpPAETCS:
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— BKJIIOYEHA-OTKJIFOUEHA CTYIICHb,
— tun MT3: npocras (He3aBuCHMMasi), HaIlpaBJI€HHAs!, C IyCKOM [0 HAIPSHKEHUIO, 3aBU-
cumas A-B-C-PT80-PTB1 (ams MT32),
— BKJIIOUYECHHE-OTKJIIOUEHUE HaAIlpaBJIeHUs "BIEpen”, €ClIi CTylE€Hb HalpaBJICHHAS,
— BKJIIOYEHHE-OTKJIIOYEHUE HAMPABJICHUS "Ha3aa'", €CIU CTyIEHb HalpaBIeHHAs,
a TaKxe:
— BKJIIOUYEHHE-OTKIIoueHue yckopennss MT32 u MT33,
— mnepeBox MT32 u MT33 B pexum yckopenHoit MT3 ("Yckopennas MT3..."),
— BKJIIOYEHHE-OTKIFOYEHUE KOHTPOJIA Leneu Hanpspkenus B MT3 (em. . 1.7.2.19).

3.13 llynkT menio '"'3/13"
[Tynkt "343" (cMm. 1. 1.7.12) orobpakaeTcsi, eciau BkiIrodeH B MeHI0 "KoHdurypa-

", ¥ npeaHa3HayeH sl 0OTOOpaKeHHUs] U U3MEHEHHUS HAaCTPOEK JAYTOBOM 3alllUTHI: yCTa-
HOBJIeHUS 4 Tpynn BeiAepkeK (MyHKThl I'pynmaX-Belaep:kkn), a Takke (IyHKT YHpaB-
JeHue):
— oIepaTtuBHbBINA BBOA-BbIBOA 3/13 13 paboTHI,
— Kakue ontoBosiokoHHbIE natunku (OB/[1, OB/[2, OB/I3) noakito4eHsl 1js1 KOHTPOJIS

HaJIM9Hsl TyTH,
— BBIOOp uyBcTBHUTENBbHOCTH OBJ] (00mmIe# s Bcex),
— BBIOOp KOHTpOJIA cpadaThiBaHMsI MyCKOBBIX opranos ("Bsioop 313"),
— IIyCKOBBIE OpraHbl KaKuX CTYNEHEW 3amuT KoHTponupoBatk: MT31, MT32, MT33,

MT34, 3Hmunl, 3Hvmun?2.

3.14 IlynkT menio ""AIIB"

[TynkT oToOpaxaercs, eciu BKItoueH B MeHIO "KoHdurypanus", u npeaHasHadeH
U1 oToOpakeHus U u3MeHeHus: Hactpoek AlIB (cm. m. 1.7.7): ycraHoBieHus 4 rpyni
BBIZIEPKEK, & TAKXKE TUCKPETHBIX HACTPOEK (IIYHKT YIIPABIICHUE).

B nynkre I'pynnaX-BbigepsKKu yCTaHAaBIMBAKOTCS:
— BbIACPXKH 1, 2, 3 u 4 nukinos AIIB,
— BpEeMeHa MOATOTOBKH K MOBTOpHOI pabote AIIB mocie okoH4aHus pabOThI MOCIEAHE-

ro mukna s 1, 2, 3 u 4 nuknos (biak.AIIB1, bnk.AIIB2, bak.AIIB3, bikx.AIIB4),

— Bpewms 6nokupoBku AlIB nocne Bkmouenus soikitouatens (biak. AIIB ot BB).

B nynkrte YnpaJ/ienue BIOupaercs:
— onepatuBHbIN BBOA-BbIBOI AIIB u3 paboThr,
— BKJIIOYEHBI-OTKJIOUYEHBI BTOPOM, TPETUM U 4eTBEPThIM LUKl AlIB,
— ot Kakux crynened MT3 npoucxoaut nyck AlIB,
— BKJIIOYEHHE-OTKIIFOYEHNE KOHTPOJIS MOJI0KEHUS BbikirouaTens npu AlIB,
— BKJIIOUYeHHE-oTKIroYeHne copoca AIIB npu cpabarsiBanuun YPOB2.

3.15 lynkT menio "YPOB"
[TynkT oToOpaxaercs, ecinu BKItoueH B MeHIO "KoHdurypanus", u npeaHasHadeH
U1l OTOOpakeHusl U u3MeHeHus HacTpoek YPOB (cMm. m. 1.7.6): ycranoBieHus 4 rpyni
YCTaBOK U BBIICPKEK, & TAKXKE JUCKPETHBIX HACTPOECK (MYHKT YTpaBiieHUE).
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B nynkte I'pynnaX-YcraBkm ycrtanapnuBaercs yctaBka Y POB 1o Toky cpabatbi-
BAHUS.

B nynkre I'pynnaX-BelaepKKu yCTaHaBIMBAIOTCS BBIICPKKH U1 KKIOU M3
nByx cryneHeir YPOB.

B nynkTe YnpasieHue BbIIIOJIHAETCS:
— onepatuBHbIN BBOA-BbIBOJ YPOB u3 paboTsl,
— BbIOOp ucTouHUKOB mycka YPOB: uetsipe ctynenn MT3, 3/13, 3011, nBe crynenu

3HwmuH, nBe ctynenu 3Hmakc, BoceMb ¥Y3.

3.16 Ilynkt menio '"30II(KOD)"

[TynkT oToOpaxaercs, ecinu BKIoueH B MeHIO "KoHdurypanus", u npeaHasHadyeH
JUI OTOOpaKEHMsI 1 U3MEHEHUS! HaCTPOEK 3allUThl IO TOKY OOpaTHOM MOCII€0BaTEIbHO-
cti (cM. 1. 1.7.5): ycraHoBieHus 4 Ipynn yCTaBOK U BBIIEPIKEK, a TAKKE JAUCKPETHBIX
HacTPOCK (ITyHKT YTpPaBJICHUE).

B nynkre I'pynnaX-YcTaBKH yCTaHABIMBAETCA YCTaBKa OTHOILIEHHUS TOKa 00Opart-
HOM ITOCJIEA0BATEIBHOCTH K TOKY IPSIMOM MOCJIEIOBATEIBHOCTH.

B nynkre I'pynnaX-Beiaep:KKH yCTaHABINBAETCS BbIIEPIKKA 3ALUTHI.

B nynkre YnpaBieHnue BBINONTHIETCS ONEPATUBHBIN BBOA-BBIBOJ 3aIUTHI U3 pado-
THI.

3.17 llynkr meno "'3Hvun"

[TyakT oToOpaxaetcs, ecinu BKiIroueH B MeHIO "KoHdurypanusa', u npeaHazHauyeH
JUTsE OTOOpaXeHUs] U UBMEHEHHS] HACTPOEK 3alIUThl IO MUHUMAJILHOMY HAIPSIKEHUIO (CM.
n. 1.7.3): ycranoBneHus: 4 rpynm yCTaBOK M BBIIEPKEK, a TAKXKE JUCKPETHBIX HACTPOEK
(myHKT Y1IpaBiieHUE).

B nynkre I'pynmaX-¥YcTraBKH yCTaHABJIMBAKOTCS YCTABKU 110 HAMPSIKECHUIO JIJIA
JBYX CTYINEHEW 3alUThl U YCTaBKU OJOKUPOBKM 3HMUH MO TOKY OTAENBHO JUISl KaXKIOU
CTYNEHHU.

B nynkre I'pynnaX-Bbiaep:KKH yCTaHABIMBAETCSA BBIICPKKU IS IBYX CTyNEHEU
3AIUTHI.

B nynkre YnpasiaeHnue 1y KaKI0U U3 ABYX CTYIIEHEUW BBIIOJIHIETCS:
— OIlepaTUBHBIN BBOJ-BBIBOJ CTYIIEHU U3 PadOTHI,
— YCTaHOBKa JIOTHKH ITycKka ctynenu (o "1" waum no "UJIN"),
— BKJIIOYEHHE-OTKJIIOUEHHE OJIOKUPOBKH PabOThI CTYNEHU NMPU CHUKEHHH HAIpPSLKEHUS

amwke 0,25 B,

— BKJIIOUEHHE-OTKIIIOUEHUE OJIOKUPOBKH Pa0OTHI CTYNEHH I10 TOKY.

3.18 llynkr menio ''3Hmakc"
[TynkT oToOpaxaercs, ecinu BKItoueH B MeHIO "KoHdurypanus", u npeaHasHadeH
JUTSL OTOOPKEHUS M U3MEHEHHSI HACTPOEK 3alIUThI 10 MAKCUMAIbHOMY HAMPSKEHUIO (CM.
n. 1.7.4): ycraHoBieHus 4 rpynn yCTaBOK U BBIIEPKEK, a TaAKKE TUCKPETHBIX HACTPOEK
(mMyHKT YTIpaBiieHUE).
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B nynkre I'pynmaX-¥YcTaBKH yCTaHABJIMBAKOTCS YCTABKU 110 HAMPSIKECHUIO JIJIA
JBYX CTyINEHEH 3alUThl U KO3 (PUIIMEHT BO3BpaTa MMyCKOBOTO OpraHa.

B nynxre I'pynnaX-Bbiaep:KKH yCTaHABIMBAETCSA BBIICPKKU I IBYX CTyNEHEU
3aIUTHI.

B nynkre YnpasiaeHnue 1y KaKI0U U3 ABYX CTYIIEHEU BBIIOJIHIETCS:
— OIlepaTUBHBIN BBOJ-BBIBOJ CTYIIEHU U3 PabOTHI,
— YCTaHOBKa JIOTMKH ITycka ctynenu (o "M" wiu no "WUJIN").

3.19 llynkr menio "'ABP"
[TynkT oToOpaxaercs, eciu BKItoueH B MeHIO "KoHdurypanus", u npeaHasHadyeH
JUTSE OTOOpaKEHUsI MU U3MEHEHHUS] HACTPOEK aBTOMATHYECKOTO BKJIIOUEHHUsS pe3epBa (CM. II.
1.7.8): ycranoBneHust 4 rpynmn yCTaBOK M BBIIEPKEK, a TAKKE AUCKPETHBIX HACTPOEK
(mMyHKT YTIpaBiieHUE).
B nynkre YeraBku Umin ycranaBnuatotcst 1uisi ABP no noHmxkeHuto Hampsoke-
HUSA:
— YyCTaBKa [0 HI>KHEMY YpOBHIO HanpspkeHus Ha Bxoze 1 (Ulmin <),
— YCTaBKa 10 BEPXHEMY YPOBHIO HamnpsikeHus Ha Bxoze 2 (U2min >),
— YCTaBKa 10 HM>KHEMY YPOBHIO HanpsbkeHus Ha Bxoze 2 (U2min <),
— YCTaBKa 10 BEPXHEMY YpOBHIO HanpsbkeHus Ha Bxozae 1 (Ulmin >);
B nynkre Yeraskn Umax ycranasiuBatorcs 111 ABP no noBbllIeHHIO HampsiKe-
HUSL:
— YyCTaBKa II0 BEPXHEMY YPOBHIO HampsbkeHus Ha Bxozae 1 (Ulmax >)
— yCTaBKa N0 HW)KHEMY YpOBHIO HanpshbkeHus Ha Bxojie 2 (U2max <),
— yCTaBKa IO BEPXHEMY YPOBHIO HampspkeHus Ha Bxoje 2 (U2max >),
— yCTaBKa IO HWKHEMY ypOBHIO HamnpspbkeHus Ha Bxojie 1 (Ulmax <).
B nynkTe Bbiaep:kku 0011, ycTaHaBIUBaOTCA (CM. I1. 1.7.8) 001111e BhIICPIKKH:
— bnok.ABP kan.1 - Bpems 61okupoBku ABP nocne komaHabl BKIIIOUEHUST CEKIIMOHHOTO
BoIkirouatens (Kom 3 Bkin ABP),
— Ilyck kan.1 - Bpewms paspemenust pabotsl ABP nocnie oTkiIr04eHHs BBIKIIIOUATENST BBO-
mal,
— Pa3p.geiictB.kaH.l - 3aaepkka KOMaHJIbl BKJIIOYEHHS] CEKIIMOHHOIO BBIKIIIOUATEIIS
(Kom 3 Bkt ABP),
— Bxu.pes.kan.l - 3aaepkka komanabl BkatoueHus BBoja 2 (Kom 1 Bk ABP),
— Bkmkan.l - JlnutenbHOCTh KOMaHabI BKIroueHHs BBoaa 2 (Kom 1 Bk ABP),
— Orxkin.xan.]l - Beraepkka BpeMeHU Ha OTKJIFOUEHHE BBOAA 1,
— bnok.ABP kan.2 - Bpewms 6i1okupoBku ABP nocie komaHabl BKIFOUEHUS CEKITMOHHO-
ro Beikrouatens (Kom 4 Bk ABP),
— Ilyck xan.2 - Bpems pazpemienust pabotel ABP mocie oTKItoueHHs BBIKJIFOYATENS BBO-
na 2,
— Pasp.peiicTB.kaH.2 - 3aaepkka KOMaHIbl BKJIIOYEHHS CEKIMOHHOI'O BBIKIIFOYATEIIS
(KoM 4 Bk ABP),
— Bxku.pes.kan.2 - 3aaepxkka koManabl BkatoueHus BBoja 1 (Kom 2 Bk ABP),
— Bkmkan.2 - JlnuTenbHOCTh KoMaHIbI BKIroueHHs BBoga 1 (Kom 2 Bk ABP),
— Orxki.xaH.2 - Belaepkka BpeMEHU Ha OTKIIFOUEHHE BBOJA 2;
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B nynkre Boiaepakn Umin ycTaHaBIMBarOTCS
— Ortka.p.k.l Umin - YcraBka o BpeMEHU OTKJIFOYEHHS BBOAA | MO CHMKEHUIO HaIps-
KEHHS,
— Ortka.p.k.2 Umin - YcraBka 1o BpeMEHU OTKJIFOYEHHS] BBOAA 2 MO CHUKEHUIO HaIlpsi-
KEHHUS
B nynkre Boinepakn Umax ycTaHaBIMBarOTCS
— Ortka.p.k.l] Umax - YcraBka 1o BpEMEHHM OTKJIIOYEHHUS BBOJAA | MO IMOBBIIICHHUIO
HaIIpsKECHUS,
— Ortkn.p.k.2 Umax - YcraBka IO BpEMEHM OTKJIKOYEHHS BBOJA 2 MO MNOBBIIIEHUIO
HaIPSKECHHUS.
B nyHkTe YnpaBJiieHue BbITIOJTHIETCS:
— omnepaTuBHbBINA BBOA-BBIBOA ABP u3 paGoThl,
— BKItoueHHe ABP 1o noBbIIEHUIO HANIPS/KEHUS,
— BKJIIOUYEHHE-OTKIIoueHue 0okupoBku ABP oT cpabaTbiBaHus 3allUT U IPYTUX CUTHA-
70B (cM. . 1.7.8).

3.20 ITynkTt meHio ""Konrp.gpa3z"

[TyakT oToOpaxaetcs, eciau BKiIoYeH B MeHiO "KoHdurypanusa', u npeaHazHaueH
IUIA OTOOpaKeHUsI U WM3MEHEHMsS HACTPOeK (YHKIMH TpoBepku (asupoBaHHUs (CM. II.
1.7.20): ycraHoBieHusl 4 rpylI yCTaBOK M BBIIEPKEK, & TAKKE TUCKPETHBIX HACTPOEK
(MyHKT YIIpaBlICeHHE).

B nyHkre YcTaBKH yCTaHABIMBAIOTCA YCTAaBKH I10 PA3HOCTH HANPSKEHUH, Pa3HO-
CTH YIVIOB U PA3HOCTH 4aCTOT MEXAY ABYMS BBOJAMU.

B nyHkre Bblaep:KKM ycTaHaBIMBAaeTCsA 3aJ€pKKU Ha cpabaTblBaHHME U BO3BpaT
CUT'HAJIOB HEJOIYCTUMOM Pa3HOCTH HAINPSDKEHUM, YIJI0B M YaCTOT.

B nyHkTe VYmnpaBieHue BBINOJIHSETCS ONEPATUBHBIM BBOJA-BBIBOJ M3 pabOThl OT-
JENBbHBIX BUJOB KOHTPOJIS.

3.21 llynkT meHio "'Y3"

[Tynkt oToOpaxkaercs, ecnu Y3 BkitoueHa B MeHio "Korduryparus". OH npegHa-
3HaYeH IS OTOOpaKEHUS M H3MEHEHHMS HACTPOEK YHHUBEPCAIbHBIX 3allUT (CM. ILII
1.7.19): ycraHoBieHust 4 rpyli yCTaBOK M BBIIEPKEK, & TAKKE TUCKPETHBIX HACTPOEK
(MyHKT YTIpaBlIeHHE).

B nynkre I'pynnaX-YcraBKkM yCTaHaBIMBAIOTCS I KaXKI0U U3 BOCbMU 3AILINT:

— YCTaBKa 10 TOKY, HAPSIKEHUIO WIM MOIIHOCTH,
— k03¢ uuHeHT Bo3BpaTa MyCKOBOTO OpraHa.

B nynkre I'pynnaX-BblaepKKH yCTaHABIMBAIOTCS BBIIEPKKH OTAECIBHO JJIS KaX-
JIO¥ U3 BOCBMU 3aILUT.

B nyHkTe YnpaBieHnue BIOUpaeTcs A1 KaKI0W U3 BOCBMH 3aIIUT OTEIBHO:

— BXOJIHAasl BEJIMYMHA, IO KOTOPOI OyneT cpabaThIBaTh IyCKOBOW OpraH,
— BKJIIOYEHA-OTKJIFOUECHA 3aILNTA,

— Ju1s paboTHI TI0 TPEM TOKaM U IO TPEM HANPSHKEHUSM - JIOTHMKa cpadatbiBaHus: mo U
i o UJIN ",
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— cpabaTbIBaHUE MO MPEBBILICHUIO WJINM MO CHUXEHUIO BbIOPAaHHOM BEIMYUHBI (> - 1O
IIPEBBILLEHHUIO).

3.22 Ilpumep. U3meHeHue Toka ycraBku nepsoii crynenn MT3 (1 rpymnma ycra-
BOK)

Ucxonnoe cocrostaue XKKU:

KnaBumamu ¥ A BeiOupaem nmyHKT MeHo MT3:

Knasurmeii " 4— " Bxoxum B nmyHKT MT3:

Knapumamu ¥ A BbIOMpaem rpymniy ycTaBok 1:

Hasxumaem knaumy " 4— " . Kiapumamu ¥ A BbIOHpaeM IYHKT HOAMEHIO
VYcraBku:

Haxxumaem knaBumry " <" na JKpaHe MOSIBISAETCS 3HaYCHHUE TOKa ycTaBku MT31:

llpumeuanue: 30eco makaice ModHcHo evlopams knasuwiamu V A u3amem ompe-
daxmuposams opyaue ycmasku MT3 nepeoti epynnel ycmagok.
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J{ns BXoAa B peKUM PENAKTUPOBAHUS HAKUMAEM <"

C nomomipto kiapuil €4 P ¥V A perakTUpyeM 3HAYEHHE TOKA U HAXKUMAEM IS
BBOJIa HOBOI'O 3HAYEHMS B MMaMATh KJIaBuury <"

OtBevaeM Ha 3ampoc FKpaHa KIABUILIECH Jisi MOATBEPkKAeHUS " <«— " wm oTMensiem
cBou aerctBus "Esc".
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4 TEXHUYECKOE OBCJIYXMBAHUE YCTPOMCTBA MRZS-S

4.1 OGmue yka3zaHus.

B mpouecce skcmtyaranun yerporictBa MRZS-S Heob6xo1uMo nMpoBOIUTh MPOBEp-
Ky (HaJaJKy) NPy HOBOM IMOAKIIOUYEHUH, TPOPUIAKTHIECKUI KOHTPOJb U MPODUIaKTHIE-
CKO€ BOCCTAaHOBJICHHE.

Ha sneoroo6bekrax oOCIy:kKMBaHUE BCEX YCTPOMCTB MPOU3BOAUTCS B COOTBETCTBUU
¢ "[IpaBuinaMu TEXHUYECKOTO OOCITY>KMBaHHsI YCTPONUCTB Ha SHEOT000BEKTax".

OO6cnyxxuBanue yctpoiictB MRZS-S no/KeH BBIMOJHATE NMEPCOHAN, MPOIISITHI
crenuaibHOe 00yYeHre U UMEIOIIUNA Ha ATO MPaBo.

4.2 Ilpu BHemHEeM ocMoTpe yerporictBa MRZS-S Heo6Xoa1uMo yoeuThesl B OTCYT-
CTBUU MEXaHUYECKUX TOBPEKIECHUN U Pa3IMYHbIX 1€PEKTOB, a B CIIy4ae X OOHAPYKEHUs
HEMEIJIEHHO MTOCTABUTh B U3BECTHOCTh MPEANPUATUE-U3TOTOBUTETD.

4.3 Tlpu HOBOM mojKIHOYeHNU ycTpoiicTBa MRZS-S HeoOxoaumo:

— TPOBEPUTH pabOTOCIOCOOHOCTh YCTPOKCTBA;

— BBICTABUTH U MIPOBEPUTH YCTABKU 3allIUT YCTPOMUCTBA;

— TMPOBEPUTH YCTPOUCTBO pabOUYUM TOKOM U HAMPSKEHUEM;

— IpPOBEpUTH B3auMojercTBUe ycTporictBa MRZS-S ¢ BHemiHel ceThi0 M BHEUIHUMU
YCTPOMCTBAMU;

— INPOBEpPUTH JEHUCTBHE YCTPOMCTBA NMpPH BbIAAYE CHTHAjA B LIEHTPAJbHYIO CUTHAJIM3a-
LUIO.

VYerpoiictBo MRZS-S nipu npoduiiakTHYECKOM KOHTPOJIE HE TpeOyeT mepuoanye-
CKOI'0 TECTUPOBAHUS, TAK KAK UMEET BCTPOCHHYIO CUCTEMY CAMOJIMArHOCTUKHU.

4.4 JlomyckaeTcd W3MEpPEHHE CONPOTHUBIEHUS H30JISIUUA METOMMETPOM C BEJIMYH-
HOM M3MEPUTENHOTO HANPSHKEHUS NOCTOSIHHOTO Toka 10 1000B BKIHOYMTENBHO MEXIY
CIEAYIOIIMMU LETISIMU:

- KOHTAaKTOM JIaTYMKA TOKA U KOHTAKTaMH JPYTUX JTATYUKOB TOKA, a TAKKE LEIAMHU
2,3,4,5,6,7 Tabn. 4.1,

- KOHTAKTOM JaT4YMKa HANPsDKEHUS. U KOHTAKTaMU JPYTUX JATYUKOB HAMPSIKEHUsI, a
Taxxe uensamu 1, 3,4, 5, 6, 7 tadn. 4.1,

- KOHTAKTOM Bxoja nuTanusi oT TokoB K3 M KOHTakTamu Apyroro Bxoja MUTaHHS
oT TokoB K3, a Takxe uemsivu 1, 2, 4, 5, 6, 7 tadm. 4.1,

- KOHTAKTOM JIUCKPETHOTO BXOJla M KOHTAKTaMH JPYTUX JTUCKPETHBIX BXOJIOB, a
Takke nensamu 1, 2, 3, 5, 6, 7 tadn. 4.1,

- KOHTaKTOM JAUCKPETHOTO BBIXOJA U KOHTAKTAMM JIPYTUX AUCKPETHBIX BBIXOJOB, a
TaKxke uemnsamu 1, 2, 3,4, 6, 7 tadn. 4.1,

- KOHTAaKTOM pa3beMa NMUTaHus u uensamu 1, 2, 3,4, 5,7 Tadin. 4.1,

- KoHTakTOM pazwsema DIP u nensimu 1, 2, 3, 4, 5, 6 Tabm. 4.1.

Bpewms onHOro 3amepa He T0KHO npeBbimath 60 c.

Jonyckaercss M3MEpEHUE CONPOTHUBIEHUS H30JIALMA METOMMETPOM C BEJIMYMHOU
U3MEPUTEIIBHOTO HANPSKEHUsSI TOCTOAHHOrO Toka 10 500 B BKIIOYMTENBHO MEXIY Cie-
TYIOUIMMH LETSIMHU:

- KOHTaKTOM pazbeMa RS485 u uensimu 9, 10 tabdn. 4.1,

- koHTakTOM pazbema USB u nersimu 8, 10 Tabu. 4.1,
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- KOHTaKkTOM pa3bema Ethernet u niersamu 8, 9 Tabun. 4.1.
Bpewmst ogHOoro 3amMepa He JOHKHO IpeBbIath 60 c.

Tabnuna 4.1 BHemrHue nenu ycTpoiicTa

I1os3. Ienu
KoHTakThl JaTYMKOB TOKA
KoHTakThl JaTYMKOB HANPSIKEHUS
KonTakTel BX070B tuTanus ot TokoB K3
KOHTaKThl AMCKPETHBIX BXOJIOB
KOHTaKThl AMCKPETHBIX BBIXOJIOB
KoHTakThl pazbemMa nuTaHus
Konrakts! pazsema DIP

KoHnrakTtsl pazpema RS485
KonrakTsl pazpema USB
KonTakTel pazbema Ethernet

bl Pl Fal bl Pl Bad I fan

—_
I

4.5 YcrpoiictBo MRZS-S He nmeeT M3MEpUTENBHBIX MPUOOPOB, BXOAIIUX B €0
COCTaB, a TAKXKE JPYrUX YacTeH MOMJICKAIUX MOBEPKE U aTTECTALMHA OPraHAMU WHCIEK-
MU U HaJ30pa.

ITocne npoBeneHus periiaMeHTHBIX paboT B nmacnopte ycrpoiictBa MRZS-S unxene-
POM-OIIEPATOPOM JIEJIAETCA OTMETKA O TEXHUYECKOM COCTOSIHUA U BO3MOXHOCTH JAJIbHEU-
HIEH SKCIUTyaTaluy yCTPOMCTBA.

5 PEMOHT YCTPOMCTB MRZS-S

PemonT ycTpoiictB MRZS-S ocyniecTBiseT npeanpusiTue-u3roTOBUTENb UK CIEU-
QIM3UPOBAHHBIE OPraHU3allMK, UMEIOIINE MpaBo Ha peMOHT MRZS-S.

[Ipu BBHISBIICHMH KPUTHYECKOM HEUCTPABHOCTHU (cM. Tabi. 3.8) ycTpoiictBo MRZS-S
JOJKHO OBITH CHATO C IKCIUTyaTalllH, YIAKOBaHO B Tapy, 00ECIEeYMBaIOIIYI0 0€30MacHYyIO
TPAHCIIOPTUPOBKY, U OTIPABIECHO HA MPEANPUATUEC-U3TOTOBUTEIIb:

I'TI "T1O"KuiBnpunan"
03068, r. Kues, yn. 'apmaTtHas, 2
ten/dakc (044)456-52-36
E-mail: marketing @kievpribor.kiev.ua
WJIU CIICHUAIM3UPOBAHHBIC OpPraHU3alK, UMEIOIIHUE MPABO HA PEeMOHT ycTpoilcTB MRZS-S.
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6 TPAHCIIOPTUPOBAHUME U XPAHEHUE

TpancnopTupoBanne ymnakoBaHHBIX yCcTpoiicTB MRZS-S ocymectBisieTcss iro0bIM
BHJIOM 3aKPBITOrO TPAHCIIOPTA, MPEAOXPAHSIOIIMM yCTPOUCTBA OT BO3AEHUCTBUS COJIHEUYHOU
panuanuu, aTMOC(hEpHBIX OCAIKOB U MBUIH C COOIOIEHUEM MEp MPEIOCTOPOKHOCTU MPO-
TUB MEXAHWYECKUX BO3JACHCTBHM, IPU TEMIIEPATYPE OKPYKAKOLIEH CPEeAbl B Ipeaenax OT
munyc 40 °C no 60 °C.

VYcaoBus TpaHCIOPTUPOBaHUA B 4yacTh MexaHudeckux ¢akropoB — C mo  ['OCT
23216. YcioBus TpaHCIIOPTUPOBAHUS B YAaCTH KJIMMATHUYECKUX (DaKTOPOB BHEILIHEH CpeJbl
TOJDKHBI cooTBeTcTBOBaTh Kateropuu C mo 'OCT 15150.

Jlo yCTaHOBKM B 3KCIUTyaTanuio yctpoiictBa MRZS-S XpaHUTh B 3aKpBITHIX CKIa-
ckux nomenieHusx npu remneparype ot S °C no 35 °C u BiaaxHocTH He 6osiee 80%, a Tak-
K€ MPU OTCYTCTBUU B OKPYXKAIOILIEH CPEe arpeCCUBHBIX ra30B, Pa3pyLIAIONIMX METAI U
U30JILMIO.

VYcaoBus XpaHEHHS B 4aCTH KIMMATHYECKUX (haKTOPOB BHEITHEH CPEIbI TOJKHBI CO-
orBeTcTBOBaTh Kareropuu C no 'OCT 15150.

7 YTUJIIM3ALA

VYuutsiBas, 4yTo ycrpoiictBa MRZS-S He npeAcTaBisOT OMACHOCTHU ISl )KU3HU, 3/10-
POBbsI JIIOIEH U OKPY’KAIOIIEH Cpellbl, © B HEM OTCYTCTBYIOT BPEIHBIC BEIIECTBA, OCOOBIX
TpeOOBaHUM K yTHIIM3alUK YcTpoicTB MRZS-S He npeabsaBisercs.



119
PykoBonctBo no skcruryatanun MRZS-S

[Ipunoxenue A ToKO-BpeMEHHBIE XapaKTEPUCTUKH BTOPOU (3aBUCHMOM) cTyrieHn MT3

Tun A no crangapty MOK
100
%
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M
N
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20 \\ \\
] Tep.=(0,14/((IBx./Iycr.)>-1))*Tycr.
1G \‘\ . ‘-h'-!__
_— ~— 3.20 Tcp.- BeIepKKa cpabaTeiBanus 3aBucuMoit MT32;
5
Tep 9 \‘\\ — =3 S 1.60 Tycr. — ycraBka Bpemenn MT3;
3 \ ~] o=
2 o o —— 0.80 [BX. — u3MepsieMbIil TOK AaHAJIOTOBBIX BXOJIOB;
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Tun B o cranpapty MOK
100
-
h \_\
T, .2
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b e P Tep.=(13,5/((IBx./Iyer.)-1))*T
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[Ipunoxenue b Pacrnpenenenue curHanos 1o (yHKIMOHAJIBHBIM 3JIEMEHTAM YCTPONCTBA

AneMeHTbI yCTpoWicTBa °
Ne OBbix,
- CurHan' Cs, OO, 3aB. OnucaHue curHana
n/n OBx | FkH | Fkn
OT, PJl, per
Per
OO6Lwme curHanol
BnoknpoBka cdopmupoBaHua curHana "bB" - BkntoYeHns BbIKHO-
1 bnok.ekn.BB X X X P ¢popmmp
yatens (cm. n. 1.7.10)
COpoc nHaMKaummn TpUrrepHbIX CBETOANOA0B — NMOracuTb CBETO-
2 Cbpoc nugnkauum X X X P Ankau P P AnoA
avopbl (cm. n. 1.6.5)
3 | Cbpoc pene X X X C6poc curHarnbHbIX perne B pasoMKHYTOe COCTOosiHMe (M. . 1.6.4)
CuvrHan ycTaHOBKM MECTHOrO pexuma ynpasneHus (cm. n. 1.7.9).
4 MecTH./dncTtaHu. X X X Ha pyHKUMOHanbHOM KHOMKe - nepekroyaeT MecTHoe-
ANCTaHUNOHHOE 1 obpaTHO.
5 NonoxeHnne BB X X CurHan: nono)keHwe Bblknto4vaTens "BknoyeH"
Cwurnan nycka kaHana 1 ABP 1 nonoxeHue BbikntovaTens BBoaa
6 | Myckk.1ABP X X / ycKe A
1 "oTkntoveH" (cMm. n. 1.7.8)
CurHan nycka kaHana 2 ABP 1 nonoxeHue BbikntoyaTensa BBoaa
7 Myck k.2 ABP X X Y y . A
2 "oTkntodeH" (cm. n. 1.7.8)
ns 3HMuH, 3Hmake, MT3, Y3, namepeHns MOLLIHOCTU 1 SHEPTUN
8 |Hanp.c TH2 X A P W P
HanpskeHne 6epeTcs co Bxoga 2 (cm. n. 1.7.21)
9 OTKN.OT BH.3aWLUT X X X | CurHan oTKNIYEHUSI OT BHELLIHUX 3aLLnT
10 | Bkn.BB CvrHan "BKNOYNTb BbIKtoYaTENb"
CwvrHan: uenb BKNOYEHMA BbIKoYaTensa ncnpasHa (cobpaHa)
11 | KoHTponb Bkn. X X
(em. n. 1.7.11)
12 | OTtkn.BB X X X CurHan "oTKnouYuTb BblKNtoYaTens"




124

PykoBonctBo no skcruryatanun MRZS-S

AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
- CurHan' Cg, OO, 3aB. OnucaHue curHana
n/n IOBx | FkH | Fkn
OT, PJl, per
Per
CwurHan: uenb OTKMOYEHNA BbikntovaTensa ncrnpaesHa (cobpaHa)
13 | KoHTponb OTk. X X
(em. n. 1.7.11)
CwvrHan: uenu ynpaBneHus BblKrtoYaTens HeumcnpasHbl (CM. M.
14 | Npueog BB X H ymp P (
1.7.11)
CwurHan npesblleHs MakCMaribHbIM aBapuUUHbLIM TOKOM 3Ha4e-
15 | Npes.lo HOMm. X HUS HOMWHANbHOIO TOKa OTKIMOYEHUS BbIKNoYaTens (CMm. .
1.7.13.7)
16 | Kput.Pecypc BB X CwurHan KpuTrMyeckoro pecypca Bbikntovatens (cm. n. 1.7.13.8)
17 | Vicu.Pecypc BB Curnan "Pecypc BB ucyepnan" (cm. n. 1.7.13.10)
CwurHan o HencnpaBHOCTU YCTPOWCTBA, HE BINSIOLLIEN HA BbIMNON-
HeHne PyHKUMI 3almT n aBToMaTukun. 1o aTomy curHany pene
18 | Heucnp.Ob6was X yHKy W y yP
cpabaTtbiBaeT B MIHBEPCHOM pPeXMMeE: Npu OTCYyTCTBUWN cUrHana —
cpabaTtbiBaeT, Npy HanMyuu curHana — oTnycKaer.
KpuTnyeckas HencnpaBHOCTb, DYHKLUMOHUPOBaHWE Moaynen 3a-
UT N aBTOMaTnkn 6nokmpyetca. o atomy curHany pene cpaba-
19 | Heucnp.ABap. X = Py y yp P
TbiBA€T B MIHBEPCHOM pPEXMME: NPU OTCYTCTBUM curHana — cpaba-
TbiBAET, MPW HANMYUKN CUrHana — OTnycKaer.
CwurHan npucyTCTBYET Ha BpeMs 3anncu aHanoroBoro permcrpa-
20 | Pabota AH.per. X prcy y P P P
Topa.
CwurHan npucyTCTBYET Ha BpeMs 3anncu QUCKPETHOro perncrpa-
21 | Pabora [.per. X prcy y P ANCKD P P
Topa.
CpabaTtbiBaHue 3awmT (CTyneHen 3awmT), Ha3Ha4YeHHbIX Ha 6ok
22 | OTkn.oT 3awuT X X | oTknoyeHns BO (puc. 1.7.10)
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
n/n Cwvrnan ' Cs, OO, n8x | Fxn | Fin | 338 OnucaHue curHana
OT, PJl, per
Per
CwurHan cpabaTbiBaHus 6rioka oTkntoveHus. (cm. n. 1.7.10).
23 | BO X X | CymMapHbI curHan oTKNIYEHMs BblKoYaTens (paHxnpoBaHue -
cm. n. 3.9.8).
Curnan cpabaTtbiBaHus 6rioka BkntoveHns (cMm. n. 1.7.10). Cym-
24 | bB X X | MapHbI cUrHan BKNIOYEHUs BblkNtoYaTensa. bnokupyerca curHa-
nom "BO" (paHxnpoBaHue - cm. n. 3.9.8).
Ons OBx: curHan "BeibpaTb 1-10 rpynny yctaBok"
25 | 1-a rp.ycTtaBok X X X Ons OBbix 1 T.4.: curHan "BeibpaHa 1-5 rpynna yctaBok" (cm. n.
1.7.1)
Ona OBx: curHan "BeibpaTtb 2-t0 rpynny yctaBok"
26 | 2-9 rp.yctaBoK X X X Ona ABbix 1 T.4.: curHan "BeibpaHa 2-g rpynna yctaBok" (CM. .
1.7.1)
Ona OBx: curHan "Beibpatb 3-to0 rpynny yctasok"
27 | 3-a rp.ycraBok X X X Ona OBbix 1 T.4.: curHan "BeibpaHa 3-a rpynna yctaBok" (M. n.
1.7.1)
Ona OBx: curHan "BeibpaTtb 3-t0 rpynny yctaBok"
28 | 4-A rp.ycTaBokK X X X Ona ABbix 1 T.4.: curHan "BeibpaHa 3-g rpynna yctaBok" (CM. .
1.7.1)
Hannyme curHana 3HaumT, 4TO rpynna ycTaBoK yCTaHOBIEHa He
29 | Vine.iB rp.ycr. X yepe3 1B (cm. puc 1.7.1)
30 | Brk.rp.ycr.oT s, « [MepekntoyeHune rpynn yctaBok 3abrnoknposaHo, cpabotanu nyc-
KOBble opraHbl 3awmT (cm. n. 1.7.1)
31 | C.6nk. otk TY « « « CwurHan: copocuTtb 6GroknMpoBKy curHana "lMotoBHocTb K TY", ycTa-
HOBIIEHHYI0 Npu cpabaTbiBaHUK 3aWnT (CM. N. 1.7.14)
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
n/n Cwvrnan ' Cs, OO, n8x | Fxn | Fin | 338 OnucaHue curHana
OT, PJl, per
Per
35 | FotosHocTs K TY « CwurHan roToBHOCTU YCTPOWCTBA K TeneynpaBfeHunto (CM. M.
1.7.14)
33 | Nam.HacTpoek X MpeT npouecc pegakTmpoBaHUst HACTPOEK YCTPOMCTBA
CurHanbl MT3 (cm. 0. 1.7.2)
34 | Briok. MT31 (2,3, 4) « « « Brokmposka pabdotel MT31(MT32, MT33, MT34) Ha Bpems Hanu-
4ynsa curHana
35 | bnok. yck. MT32 X X X BnokunpoBka yckopeHua MT32 Ha BpeMsi HanMunsa curHana
36 | Cext. MT3H1(2, 3, 4) np. « OanH 13 BEKTOPOB TOKa Y Har!'paBneHvl:om MT31(MT32, MT33,
MT34) HaxoanTca B cekTope "npsimomn
Cekt. MT3H1(2, 3, 4) OanH 13 BekTOpOoB ToKa y HanpasneHHon MT31(MT32, MT33,
37 X " ~n
obp. MT34) HaxoanTcsa B cekTope "obpaTHbIn
38 | MO MT31(2, 3, 4) « « CwurHan cpabatbiBaHus nyckoBoro opraHa MT31(MT32, MT33,
MT34)
39 MO MT3H1(2, 3, 4) npsa- « « CwurHan cpabaTbiBaHMA NyCKOBOrO opraHa HanpasfeHHOW
MOM MT31(MT32, MT33, MT34) B npamomM HanpasneHunm
CwurHan cpabaTbiBaHMsA NYCKOBOro opraHa HanpasfieHHOM
40 | MO MT3H1(2, 3, 4) 0bp. X X | MT31(MT32, MT33, MT34) B 06paTHOM HaNpaBneHnm
CwurHan cpabatbiBaHMs NycK. opraHa HanpsbkeHns MT31(MT32,
41 | OUMTSMHIE, 3, 4) X MT33, MT34) c nyckom no HanpsXXeHuto
42 | MO MT3MH1(2, 3, 4) « « Curnan cpabaTtbiBaHus nyck. opraHa MT31(MT32, MT33, MT34)
C MYCKOM MO HaNpPsPKEHUHO
43 | MT31(2, 3, 4) X X | CurHan cpabatbiBaHna MT31(MT32, MT33, MT34)
44 | NO 6nok.U MT3H X CwurHan cpabaTbiBaHMsA NyCK. opraHa Or10KMPOBKM HanpaBneHHo-
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
n/n Cwvrnan ' Cs, OO, n8x | Fxn | Fin | 338 OnucaHue curHana
OT, PJl, per
Per

¢t MT3 no ypoBHio HanpsikeHus (cm. n. 1.7.2.13)

45 | HUH-MT3 X CuvrHan HencnpaBHOCTY Lenen HanpsxeHus (cm. n. 1.7.2.14)

Curnanbl 3003 (cm. n. 1.7.12)

46 | bnok. 343 X CwurHan 6nokuposkn 303 ot 1B

47 | NMyck 303 ot [1B X X CwurHan nycka gyHKUMn oyroBon 3awwmTtbl ot [1B

48 | Ceet 303 ot [1B X CwvrHan: Hann4yue ceBeTa ayru onpeaeneHo no AUNCKPETHOMY CuUr-
Hany ot [1B

49 | Ceer 3013 ot OB/ X CwvrHan: Hanuume cBeTa Ayrv onpeaeneHo no curHany oT onTo-
BONokoHHoro [1B1

50 | Ceet 3013 or OB[I2 X CwvrHan: Hann4yme cBeTa Ayru onpeaeneHo no curHany ot onTo-
BonokoHHoro [B2

51 | Ceer 3013 ot OB/I3 X CwvrHan: Hannyme ceBeTa Ayru onpeaeneHo no curHany oT onTo-
BONOKoHHoro [1B3

52 | MO 343 X Curnan cpabaTbiBaH/si NyCKOBOIO opraHa AyroBom 3alluThbl

53 | 343 X CwurHan cpabaTbiBaHMA OyroBOKN 3aLnTbl

CurHanb! AMB (cm. n. 1.7.7)

54 | Crat. 6rok. AMB « « « Cwurnan 6nokupyet 3anyck AlB

55 | AMB « « CwurHan cpabaTbiBaHusa nepsoro uvkna AlB. nntensHOCTb cur-
Hana = 1 Mmc.

56 | AMB2 « « ?:lﬂr;an cpabaTtbiBaHus BTOporo umkna AlB. nuT. curHana =

57 | AlB3 X X | CurHan cpabatbiBaHusa TpeTbero umkna AlB. OnutensHoCcTb
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
n/n Cwvrnan ' Cs, OO, n8x | Fxn | Fin | 338 OnucaHue curHana
OT, PJl, per
Per

curHana = 1 mc.
58 | AMB4 « « ?llx\lnrsan cpabatbiBaHus yeTBepToro uvkna AlB. OnuT. curHana =
59 | Pabota AlB X X | Curnan: AlB 3anyweHo

CurHanbl YPOB (cm. n. 1.7.6)
60 | MNMyck YPOB ot B X X X | Curhan 3anycka pabotbl cxembl YPOB oT guckpeTHoro Bxoga
61 | Cpab. MO YPOB X X | CurHan cpabartbiBaHua nyckoBoro opraHa YPOB
62 | YPOB1 X X | CurHan cpabatbiBaHua nepson ctynexm YPOB
63 | YPOB2 X X | CurHan cpabatbiBaHusa BTopoun ctyneHn YPOB
Curnansi 300 (KO®P) (cm. n. 1.7.5)

64 | bnok. 30N (KO®) X X X Curnan ctatudeckomn 6noknposkn paboTbl 3awmnTbl 30M(KOOD)
65 | MO 30M(KO®) « « CMFHaJ:I cpabaTtbiBaHWS MYCKOBOro opraHa 3almTbl N0 TOKY 06-

paTHOM nNocneaoBaTenlbHOCTU
66 | 3OM(KOD) X « Curnan cpabaTbiBaHMs 3aLLMTbl MO TOKY 0OpaTHOW nocrneaoBa-

TenbHOCTU

CurHanbl 3HMuH (cm. n. 1.7.3)

67 | Briok. 3HMuH « « « CwurHan ctaTudeckon 6noKMpoOBKN NEePBON CTYMEHU 3aLUUTbI
68 | Myck HuH « « CwurHan BHeLWHero 3anycka nepBon CTyNeHn 3awmnTbl MUHUMATb-

HOro HanpsKeHns
69 | Brok 3HMUK2 « « « CwurHan ctaTudeckon 6nokMpoBKN BTOPOW CTYMNEHU 3aLUuUTbI
70 | Myck 3HMKH2 X X CwurHan BHeLHero 3anycka BTOPOW CTyNeHn 3awmuTbl MMHUMAarb-
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
- CurHan' Cg, OO, 3aB. OnucaHue curHana
n/n OBx | FkH | Fkn
OT, PJl, per
Per
HOro HanpsKeHNs
CurHan cpabaTtbiBaHUS NYCKOBOro opraHa nepBon CTYMNEeHU 3allu-
71 | 1O 3HMnH X P y P P y W
Tbl MUHUMArnbHOIO HaNPSKEHWUS
CurHan cpabaTtbiBaHUS NYCKOBOro opraHa OroKMpoOBKM MO Hanps-
72 | NO Ubnk.3HMUH1 X P . y P P P
xeHuto 0,25 B nepBown cTynenn 3awmTbl (cM. n. 1.7.6.7)
CurHan cpabaTbiBaHMA NyCcKOBOro opraHa 61ioKMpoOBKU NO TOK
73 | NO l6nk.3HMKUH1 X . P y P P y
NepBOW CTYMNEHN 3aLUTbI
CurHan cpabaTtbiBaHUA NEPBON CTYMNEHU 3aLLUTbl MUHUMAaIIbHOTO
74 | 3HMUHT X P P y t
HaNpsXKeHUs
CurHan cpabaTtbiBaHUA NYCKOBOro opraHa BTOPOW CTYMEeHU 3aLlu-
75 | MO 3HMUH2 X P y P pon cTy W
Tbl MMHUMAIIbHOIO HanNpPsHKeHUs
CurHan cpabaTbiBaHUA NMyCKOBOro opraHa 0110KMPOBKK MO Hanps-
76 MO Uenk.3HMuH2 X P . y P P P
xeHuto 0,25 B BTOpon cTyneHun 3awmTol (cm. n. 1.7.6.7)
CurHan cpabaTtbiBaHUS NYCKOBOro opraHa OroKMpoBKM MO TOK
77 MO 16nk.3HMUH2 X . P y P P y
BTOPOM CTYMNEHW 3aL1ThbI
CurHan cpabaTtbiBaHUs BTOPOW CTYNEHWU 3aLLUTbl MUHUMAaIIbHOTO
78 | 3HMuH2 X p p y Ly
HanpsHkeHus
CurHanbl 3Hmakc (cm. n. 1.7.4)
CurHan ctatuyeckor 6NOKMPOBKM NEepBON CTYNEHW 3aLlluTbl MakK-
79 Briok.3Hmakc1 X X X P P y t
CUMarnbHOro HanpsXXeHus
CurHan cpabaTbiBaHMsA NyCKOBOrO opraHa nepBow CTyNeHn 3alum-
80 | MO 3Hmakct X X | Tbl MAKCUMAribHOro HanpsXXeHus
81 3Hmakc1 X X | CurHan cpabaTbiBaHMSA NEPBON CTYNEHU 3aLMTbl MaKCUMarbHOMO
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
- CurHan' Cg, OO, 3aB. OnucaHue curHana
n/n OBx | FkH | Fkn
OT, PJl, per
Per
HanpsHkeHus
CwurHan ctaTuyeckon 6noKMpoBKM BTOPOW CTYMNEHU 3alLUUTbl Mak-
82 bnok.3Hmakc 2 X X X P P y t
CUMarnbHOro HanpsXXeHus
CwurHan cpabaTtbiBaHUS MYCKOBOro opraHa BTOPOW CTYMNEHU 3aLlu-
83 | MO 3Hmakc2 X X P y P poncry W
Tbl MAKCUMarbHOro HanpPsHKeHUs
CwurHan cpabaTbiBaHUSi BTOPOW CTYMEHU 3aLlMUTbl MAakCUManbHOro
84 | 3Hmakc2 X X P P y H
HanNpsHKeHus
CurHnanbl ABP (cm. n. 1.7.8)
CwurHan cpabaTtbiBaHus BHeLwHero yctponctea ABP (bnokunpyeT
85 | BH.OTtkn.ABP X X X P yerp ( Py
paboTy ABP)
86 | Cbpoc bnok.ABP X X X | CurHan BHeluHero copoca 6nokmposkn ABP
87 | Crar.6nok.ABP 1 X X X X CwurHan ctaTuyeckon 6nokmpoBku nepsoro kaHana ABP
88 | CtaT.6nok.ABP 2 CwurHan ctatudeckon 6nokMpoBkn BToporo kaHana ABP
CwurHan cpabaTtbiBaHUst OCHOBHbIX 3aLMT CUNOBOro TpaHcdopma-
89 | 03T 1k. X X P i paHcop
Topa BBoAda 1
CwurHan cpabaTbiBaHUS OCHOBHbIX 3aLLUT CUTOBOro TpaHcdopma-
90 | OJT 2k. X X P W PaHcop
Topa BBoga 2
91 | bn.ABP X CwurHan: pabota ABP 3abnokupoBaHa
. CwurHan: HanpsikeHne Ha BBoAde 1 HMKe yCTaBKM MUHUMANbHOIO
92 | MO U1min < U1x X P A y
HanpskeHusa Beoga 1 (ans ABP no NOHMXEHUIO HanpsbKeHNs)
. CwurHan: HanpshkeHne Ha BBOAE 2 Bbille YCTaBKN MaKCMMarnbHOIo
93 | NO U2min > U2x X P A y
HanpskeHns BBoaa 2 (onsa ABP no NOHMXEHWUIO HanpsiKeHns)
94 MO U2min < U2x X CwurHan: HanpsbkeHue Ha BBOAE 2 HMXKEe YCTaBKM MUHMMAIbHOIo
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
- CurHan' Cg, OO, 3aB. OnucaHue curHana
n/n OBx | FkH | Fkn
OT, PJl, per
Per
HanpskeHns Beoaa 2 (onsa ABP no NOHMXEHWUIO HanpsiKeHns)
. UrHan: HanpshkeHne Ha BB 1 BbIL TaBKWU MaKCUMarbHOr
95 N0 Uimin > Uix « CurHan: HanpskeHne Ha BBoAe e ycTa aKCuMManbHOro
HanpskeHusa Beoga 1 (ans ABP no NOHMXEHUIO HanpsbKeHNs)
CurHan: HanpsbkeHue Ha BBoae 1 Bbillie YCTaBKM MaKCUManbHOMo
96 MO Utmax > U1x X P A y
HanpskeHus Beoga 1 (ana ABP no NoBbIWEHWIO HANPSXKeHUS)
CurHan: HanpsikeHne Ha BBOAE 2 HMXKe YCTaBKU MUHUManNbHOro
97 MO U2max < U2x X P A y
HanpsxeHus Beoga 2 (a4na ABP no NoBbILWLEHWIO HANPSXKEeHUS)
UrHan: HanpshkeHue Ha BB 2 BblILl TaBKN MaKCUMarbHOr
98 MO U2max > U2x « CurHan: HanpskeHne Ha BBoAe e ycTa aKCuMManbHOro
HanpsxeHus Beoga 2 (ans ABP no noBbIWEHWIO HAaNPsKeHNS)
CuvrHan: HanpsbkeHue Ha BBoae 1 HMxe yCTaBKM MUHUMAIbHOIO
99 MO Utmax < U1x X P A y
HanpskeHus Beoga 1 (ana ABP no NoBbILLEHWIO HANPSXKEHUS)
100 | MO ABP k.1 X X | CurHan cpabaTbiBaHus nyckoBoro opraHa ABP kaHnana 1
CwurHan BknoYeHnsa pe3epBHOro BBoaa (BBoaa 2) ot kaHana 1
101 | Kom.1 Bkn.ABP X X pesep Aa (soAa 2)
ABP
102 | Kom.1 OTtkn.ABP CvrHan oTkntoyeHus BbikntovaTena sesoga 1 ot ABP
103 | Kom.3 Bkn.ABP X X CwurHan BKIHOYEeHUsA CEKLIMOHHOIO BbIKMtovaTens ot kaHana 1 ABP
104 | MO ABP k.2 X X | Curhan cpabatbiBaHus nyckoBoro opraHa ABP kaHana 2
CwurHan BknoYeHnsa pe3epBHOro BBoaa (BBoaa 1) ot kaHana 2
105 | Kom.2 Bkn.ABP X X pesep Aa (ssopa 1)
ABP
106 | Kom.2 Otkn.ABP X X CvrHan oTknoYeHus BbikntovaTens seoga 2 ot ABP
CurHan BKIIOYEHUA CEKLMOHHOIO BbiKNtovaTens ot kaHana 2 ABP
107 | Kom.4 Bkn.ABP X X 4
CurHanbl npoBepku dasumpoBaHumsa (cm. n. 1.7.20)




132

PykoBonctBo no skcruryatanun MRZS-S

AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
- CurHan' Cg, OO, 3aB. OnucaHue curHana
n/n OBx | FkH | Fkn
OT, PJl, per
Per

CwurHan HegonycTMMOM pasHOCTU BEMNYMH HaNPsXKEHUN Ha CeK-
108 | Hea.pasH.Hanp.c. X

LUMaAx
109 | Hea.pasH.¢as c. X CwurHan HegonycTMMOM pasHOCTU a3 HanpshXKeHUN Ha CeKkumnsax

CurHan HegonyCcTUMOW Pa3HOCTM YaCTOT HaMPSXKeHUN Ha CeKuun-
110 | Hea.pasH.u.c. X Aony P P 4

X

CuvrHan HegonycTUMOM nocnenoBaTenbHOCTN dda3 HanpsikeHus
111 | Heg.nocn.gas c.1 X Aoty A ® P

Ha cekummn 1

CurHan HegonycTUMOW NocreaoBaTenbHOCTU ha3 HanpsKeHus
112 | Heg.nocn.gas c.2 X Aoy A ® P

Ha cekuunm 2

CurHanbl YHuBepcanbHoun 3awmTtbl (cM. n. 1.7.19)

CurHan 6GnoKkMpoBKM anNeMeHTa N yHMBepcanbHOW 3alunTbl (rae -
113 | Bnok.Y3n X X X P y P W (ra

not 1 4o 8)

CwurHan cpabaTbiBaHMS MYCKOBOro opraHa n yHMBepcanbHoOWn 3a-
114 | MO ¥3n X P y P yrvsep

wmThl (rae - not 1 go 8)

CurHan cpabaTbiBaHUS YHMBeEpcanbHOM 3awwmTbl N (rae - n ot 1
115 | ¥3n X P yrvsep W ra

po 8)

CurHanbl PacwmpeHHou noruku (cm. n. 3.9.13)

Cwvrnan 3anyckaet onpeaensiemyto doyHkumio N, roe N - Home
116 | Bx.O-doyHkumMnN X X X X y . peq yio yHKy A P

onpeaensemMmon yHkumm - ot 1 go 8. (cm. n. 1.7.15)

BbixogHon curHan onpegensiemon pyHkumm N, roge N - Homep

onpeaensaemon pyHkumnm - ot 1 go 8. BeixogHon curHan O-
117 | Bbeix.O-cpyHkummN X peA yHKy A A .

PYHKUUN MOXKET BbITb Ha3HayYeH NCTOYHMKOM apyron O-cpyHKUMK.

(cm. n. 1.7.15)
118 | Yct1.O-TpurrepaN X X X X Cwurnan yctaHaesnmBaet onpegendembin Tpurrep N B "1", rge N -
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AneMeHTbI yCcTpoWicTBa °
Ne OBbIXx,
- CurHan' Cg, OO, 3aB. OnucaHue curHana
n/n OBx | FkH | Fkn
OT, PJl, per
Per
HOoMep onpegensiemoro Tpurrepa - ot 1 go 4 (cm. n. 1.7.16)
Cwurnan cbpacbiBaeT onpegensiembin Tpurrep N B "0", rae N - Ho-
119 | C6p.O-TpurrepaN X X X X P peA P P A
mMep onpegensiemoro Tpurrepa - ot 1 go 4 (cm. n. 1.7.16)
BbixogHow curHan onpegensiemoro tpurrepa, rae N - Homep
120 | Bbix.O-TpurrepaN X onpegensemoro Tpurrepa - ot 1 go 4. lNossnaetcs, ecnu Tpurrep
yctaHoBneH B "1" (cm. n. 1.7.16)
BbixogHow curHan norndeckoro anementa "U", rae N - Homep no-
121 | O-UN X
rmyeckoro anemeHta - ot 1 go 8 (cm. n. 1.7.18)
BbixogHon curHan normnyeckoro anementa "UNN", rae N - Home
122 | O-UMN X A A P
niornyeckoro anemeHTa - ot 1 go 8 (cm. n. 1.7.18)
BbixogHown curHan norudeckoro anemeHTta "Wckntovatowee UIMA",
123 | O-Uckn. MK X A -
roe N - Homep noruyeckoro anemeHTa - ot 1 go 8 (cm. n. 1.7.18)
BbixogHow curHan norndeckoro anementa "HE", rae N - Homep
124 | O-HEN X
norunyeckoro anemeHTa - ot 1 go 16 (cm. n. 1.7.18)
Owmnbka NOCTPOEHMST CXEMbI HA JTOMTMYECKNX ANeMeHTax Nno Konum-
125 | Ow.HacTp.p.nor. X N
YyecTBYy UTepauun (cM. n. 1.7.18.8)
Mpumevanusa: 1. UcTouHMKamMm curHanoB nMetoLwmx 3Hak X B KonoHke [Bx unu F aBnstoTcs ANCKpeTHbIE BXOAbl UM GOYHKLMNO-
HanbHblE KHOMKN, NCTOMHUKaAMM OCTanbHbIX CUrHANOB — BHYTPEHHSAA florMka yctpomncTea. iIcTouHnkamum onpegense-
MbIX OYHKLUUIA 1 onpegensemMbiX TPUIrepoB MOryT ObiTb Kak BXOAbl M KHOMKW, TaK U BHYTPEHHSS noruka.
2. OYyHKUMOHaMbHbIE 3NIEMEHTbI YCTPONCTBA 0603HAYEHbI:
ABbix — curHanbl cpabatbiBaHUS ANCKPETHBIX BbIXOA4OB (pene),
CB — curHanbl cpabaTtbiBaHMsi CBETOAMOAHbBIX UHAMKATOPOB,
O® — curHanbl-UCTOYHUKM onpeaensemon pyHkumm (npamble, obpaTHble, 6OKMPOBKK),
OT — curHanbl yCTaHOBKKM K cbpoca onpenensemoro Tpurrepa (npsimbie, obpaTHble),
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AneMeHTbI yCcTpoWicTBa °
No OBbIXx,
n/n Cwvrnan ' Cs, OO, n8x | Fxn | Fin | 338 OnucaHue curHana
OT, PJl, per
Per

PJ1 - curHanbl, koTopble MOryT ObiTb Ha3Ha4YeHbI HA 3NEMEHTbI PacLUMPEHHON NOTUKN,

Per — curHanbl 3anycka AMCKPETHOro U aHanoroBoro perMcTpaTopos,

ABX — curHanbl, reHepupyeMble AUCKPETHbIMU BXOAaMM,

FKH - curHanbl, reHepupyeMble pyHKLMOHANbHBIMN KHOMKaMu B PEXMME KHOMKW,

Fkn - curHanbl, reHepupyemble pyHKUMOHANbHbIMM KHOMKaMU B peXXMMme Krioua,

3aB.per - curHarbl, 3aBepLUeHne KOTOpbIX HE0OX0AMMO ANsi 3aBEpPLUEHUS 3anuUcK AUCKPETHOIO permcrpaTopa.
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[Ipunoxenue B /lnama3zoHsl yCTaBOK U BBIIEPKEK

HaseaHue Min npeden Max npeden a2
TT' 1 2000 1
TH? 50 1800 1
[‘pynna yctaBok 1 4 1
0 mc — paboTta [1B ot no- 1 mc

Buliaoepxka «onyck [AB» 2832'1”5;%5:':5;?)T 60 mc 0

nepemMeHHOro curHana MC
Taiimep nay3ssl O®° Oc 600 ¢ 0,01c
Tanmep pabotsl OD Oc 600 c 0,01 c

MT3

YctaBka MT31 0,5A 150 A 0,01 A
Yctaska MT3H1 (npsmon) 05A 150 A 0,01 A
YcraBka MT3H1 (o6paTHbIn) 0,5A 150 A 0,01 A
Yron gosopota MT3H1 0° 90° 1°
Ycraska MT3IMH1 0,5A 150 A 0,01 A
YcTaBka HanpshkeHus
MT3MH1 2,0B 150 B 0,01 B
YcraBka MT32 0,5A 150 A 0,01 A
YctaBka MT3H2 (npsmon) 0,5A 150 A 0,01 A
YcrtaBka MT3H2 (o6paTHbIn) 0,5A 150 A 0,01 A
Yron gosopota MT3H2 0° 90° 1°
Ycraska MT3IMH2 0,5A 150 A 0,01 A
YcTaBka HanpshkeHus
MT3MH2 2,0B 150 B 0,01 B
Yctaska MT33 0,5A 150 A 0,01 A
Yctaska MT3H3 (npsimon) 0,5A 150 A 0,01 A
Yctaska MT3H3 (obpaTHbIi) 0,5A 150 A 0,01 A
Yron gosopota MT3H3 0° 90° 1°
Yctaska MT3IMH3 0,5A 150 A 0,01 A
YcTaBka HanpshkeHus
MT3MH3 2,0B 150 B 0,01 B
Yctaska MT34 0,5A 150 A 0,01 A
Yctaska MT3H4 (npsmown) 0,5A 150 A 0,01 A
YcrtaBka MT3H4 (o6paTHbIn) 0,5A 150 A 0,01 A
Yron gosopota MT3H4 0° 90° 1°
Ycraska MT3IMH4 0,5A 150 A 0,01 A
YcTaBka HanpshkeHus
MT3MHA 2,0B 150 B 0,01 B
Beigepxka MT31 Oc 32¢c 0,01 c
Boigepxxka MT3H1 (npsmon) Oc 32c 0,01c
E;lmn)epmka MT3H1 (obpat- 0c 30 ¢ 0,01 ¢
Buiaepxxka MT3IMH1 Oc 32c 0,01 c

! KoadpumumeHT TpaHchopmaTopa dpasHbIx TOKOB

2 o
KoapdurumeHT TpaHchopmaTopa HanpsKeHN M

3 Onpeaensema GyHKNLMA
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HaseaHue Min npeden Max npeden Ula2
Bbigepxxka MT32 Oc 300 c 0,01 c
T Yckop.MT32 0,2c 5c¢ 0,01c
Bolgepxka MT3H2 (npsimon) Oc 300 c 0,01 c
T Yckop.MT3H2(npsimon) 0,2c 5c¢ 0,01c
E;lmn)epmka MT3H2 (obpaT- 0c 300 ¢ 0,01 ¢
T Yckop.MT3H2(obpaTHbIN) 0,2c 5¢ 0,01 c
Buiaepxxka MT3MMH2 Oc 300 c 0,01 c
T Yckop.MT3IMH2 0,2c 5c¢ 0,01c
T Beopga yckop. MT32 0,2c 5c¢ 0,01 c
Beigepxka MT33 Oc 300 c 0,01 c
T Yckop.MT33 0,2c 5c¢ 0,01c
Boigepxxka MT3H3 (npsmon) Oc 300 c 0,01c
T Yckop.MT3H3(npsimon) 0,2c 5¢ 0,01 c
E;lmn)epmka MT3H3 (obpaT- 0c 300 ¢ 0,01 ¢
T Yckop.MT3H3(obpaTHbIN) 0,2c 5¢ 0,01 c
Beigepxka MT3IMH3 Oc 300 c 0,01 c
T Yckop.MT3IMH3 0,2c 5c¢ 0,01c
T Beoga yckop. MT33 0,2c 5c¢ 0,01c
Boiaepxxka MT34 Oc 300 c 0,01 c
Bolgepxka MT3H4 (npsimon) Oc 300 c 0,01 c
E;lmn)epma MT3H4 (o6paT- 0c 300 ¢ 0,01 ¢
Bolgepxka MT3MH4 Oc 300 c 0,01c

343
T 303 0c 1,000 c | 0,001¢c
AlB
1 Lnkn AlNB 0,1c 200 c 0,01
2 LUnkn AlNB 0,1c 200 c 0,01
3 Lnkn AlB 0,1c 200 c 0,01
4 Linkn AlNB 0,1c 200 c 0,01
Bnk.AlNB1 0,2c 200 c 0,01
Bnk.AlNB2 0,2c 200 c 0,01
Bnk.AlNB3 0,2c 200 c 0,01
Bnk.AlB4 0,2c 200 c 0,01
Bnk.AlB ot BB 0,2c 200 c 0,01
YPOB
Yctaska YPOB 0,25 A 5A 0,01 A
1 CtyneHb YPOB Oc 32¢c 0,01 c
2 CtyneHb YPOB Oc 32c 0,01c
3o
Ycraska 30M(KO®)* 0,01 ep. 1 en. 0,001 ep.
T 30M(KOD) Oc 32c 0,01 c
3HmMuH
Ycraeka 3HMUH1 5B 110 B | 0,1B

4 o ”
OHDEAEJ'IHETCH OTHOLWEeHneMm TOKa 06paTHOVI nocnenoBaTeNbHOCTU K TOKY NMpAMOU nocnenoBaTte/ibHOCTU
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HaszeaHue Min npeden Max npeden LWae
Bnok.3HMuH1 no | 0,25 A 5A 0,01 A
YctaBka 3HMMH2 5B 110 B 0,1B
Bnok.3HMKH2 no | 0,25 A 5A 0,01 A
Bbigepxka 3HMUH1 0,1c 32¢c 0,01 c
Bbigepxka 3HMuH2 0,1c 32c 0,01 c

3Hmakc
YcrtaBka 3Hmakc1 23 B 140 B 0,1B
YcTtaBka 3Hmakc2 23 B 140 B 0,1B
Bbigepxxka 3Hmakc Oc 600 c 0,01 c
Bbigepxka 3Hmakc2 Oc 600 c 0,01 c
KN 3Hmakc 0,50 0,96 0,01
ABP
Uimin < U1x 10 B 100 B 0,1B
U2min > U2x 10 B 100 B 0,1B
U2min < U2x 10 B 100 B 0,1B
Uimin > U1 10 B 100 B 0,1B
Uimax > U1x 100 B 150 B 0,1B
U2max < U2x 100 B 150 B 0,1B
U2max > U2x 100 B 150 B 0,1B
Uimax < U1x 100 B 150 B 0,1B
Bnok.ABP kaH.1 0,2c 32c 0,01 c
[MycK KaH.1 0,2c 32c 0,01 c
Pasp.gects.kaH. 1 0,2c 32c¢c 0,01c
Bkn.pes.kaH.1 0,2c 32c 0,01 c
Bkn.kaH.1 0,2c 32c 0,01 c
Otkn.pab.kaH.1 0,2c 32c¢C 0,01c
OTKkn.kaH.1 0,2c 32c 0,01 c
Bnok.ABP kaH.2 0,2c 32c 0,01 c
[MycK KaH.2 0,2c 32c 0,01 c
Pasp.necrB.kaH.2 0,2c 32c¢c 0,01c
Bkn.pes.kaH.2 0,2c 32c 0,01 c
Bkn.kaH.2 0,2c 32c 0,01 c
OTtkn.pab.kaH.2 0,2¢c 32c 0,01 c
OTKkn.kaH.2 0,2c 32c 0,01 c
lIpoeepka hazuposaHus
U(dgas.) 0,1B 50B 0,1B
Phi(cpas.) 0,1° 45,0° 0,1°
f(das.) 0,01 'y 5,00 'y 0,01 'y,
U(das.) 0,00 c 32cC 0,01c
U(dpas.) ya. 0,00 c 32c 0,01c
Phi(dgas.) 0,00 c 32c 0,01 c
Phi(cpas.) ya. 0,00 c 32¢c 0,01c
f(das.) 0,00 c 32c 0,01 c
f(dpas.) ya. 0,00 c 32c 0,01c
YHueepcanbHas 3awuma
Y3 X (pasHbIN TOK) 0,50 A 150,00 A 0,01 A
Y3 x (HanpsixeHue) 508B 140,0 B
Y3 X (aKTuBHas/peakTMBHas +0,010 BT/Bap +2000,000 BT/Bap 0,001
MOLLHOCTb)
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HaseaHue Min npeden Max npeden Ula2
Y3 x (nonHas MOLLHOCTb) 0,010 B1/Bap 2000,000 B1/Bap 0,001
KIM Y3 X (Ha noBblweHne) 0,50 0,95 0,01
KIM Y3 X (Ha noHmxeHue) 1,05 1,50 0,01
TY3x 0,00 c 600,00 c 0,01c
YnpaeneHue 8ebiknroyamesnem
| HoMm. 5A (5x2000)° A 1A
P.k.cT.(l HOM.) 1000 100000 10
lo HOM. 0,1 KA 50 kA 0,001 kA
P.k.cT.(lo HOM.) 10 999 1
H 3H.ycT."P.k. cT. (I HOM.) «P | ]
aJy.3Hay.pecypca 3.y, Pk o, (1o HoM. 3H. ycT. «P.k.cT.(l HOM.)»
K . 3H.ycT."P.k. cT. (I HOM. )" 3H.ycT. "P. k. cT. (I HOM.) ’
PUTUHHBIN pecype 3H.ycT. "P.k.cT. (Io HOM.)"|  3H.ycT."P.k.cT. (lIo HOM.
Hay.3Hay.K.oTKI1. 0 3H.yCT. «P.K.CcT.(l HOM.)» 1
T Bkn.® 0,15¢ 5¢c 0,01c
T otkn.” 0,15¢ 5c¢ 0,01 ¢
T yan.6nk.Bkn. Oc 32c 0,01 c
T MNMpneoga BB 0,15¢c 1c 0,01 c
AHasio208bIl peacucmpamop
LWnpuHa noaBapuinHOro aHa- 01c 5¢ 0,02 ¢
NI0roBOro perncrpaTopa
LLnpuHa nocneasapunHoro 1¢c o5 ¢ 0,02 ¢
aHasoroBoro perucrparopa
Modbus-RTU
Anpec \ 1 | 247 1
RS-485
9600
14400
19200
CkopocTb 0bmeHa 28800
38400
57600
115200
Het
KoHTponb yeTHOCTH Heuer.
Yer.
Cton-6utbl OpmH
[Ba
KoHey npmnéma 1,5 cumBona 69,4 cumBona 0.1
cMmBona
S3bIK MEHIO
Pycckun
Language YKpaiHcbka
English

5
MpousBeaeHMe MUHMMAbHOTO 3HAYEHMA YCTAaBKM «| HOM.» Ha MaKCMManbHOE 3HaYeHue yCTaBkn «TT»

6
bnok BkatoueHmA (y,EI,I'IVIHEHVIe CUrHaa BKIKOYEeHUA BbIKJ'IPO"IaTe}'IFl)

7
BNIOK oTKAtOYEHMA (YAMHEHWE CUTHANA OTK/IIOYEHUA BbIK/toYaTens)






