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BBEJEHUE

PykoBozncTBO 1O 3KCIUTyaTallud MpeIHAa3HAYEHO JUIsl MEPCOHANA, OCYILECTBIISIOLIETO
IKCIUIyaTallMl0 U TEXHHYECKOe OOCIy)KMBaHUE IHPUOOPHOrO MOAYJSA peNeiHON 3aluThl U
aBromaruku ([IM P3A) "JliamanT", U CIly)KHUT Al M3y4EHHS NIEPCOHAIOM OMUCAHUS U PaboTBhI,
O3HAKOMJIEHHUS ¢ KOHCTPYKLIME M OCHOBHBIMM JKCIUTYaTallMOHHO - TEXHUYECKUMHU NapaMeTpaMu
U XapaKTepUCTUKaMH, C OOLIMMM YKa3aHUSAMH, MpPaBUIAMM, TPEOOBAHUSAMH M OCOOCHHOCTSMHU
obpamenus ¢ [IM P3A npu ux MCronpb30BaHUU MO HA3HAYEHUIO, TEXHUYECKOM OOCTY)KMBaHUH,
XpaHEHHUH, TPAHCTIOPTUPOBAHUH, TEKYIIIEM PEMOHTE M YTUIH3AIIH.

["abaputHbie u ycTtaHoBOouHble pasmepsl [IM P3A mpuenens B Tabmuie 1.2.1u Ha
pucyHke 1.5.1Hacrosiiero pykoBoAcCTBa 110 3KCIUTyaTalluH.

TpeOyeMblii ypOoBEHb CHEIHAIBHOW IMOATOTOBKH OOCTY)KHBAIOIIETO IEPCOHANIa TP
skcruryatauun - [IM P3A ompenensiercs  “llpaBunmamMm  TEXHUYECKOW — AKCILTyaTaluu
AJICKTPUYCCKUX CTAHITUN U CeTeH .

K pa6ore ¢ [IM P3A nomyckaercst nepcoHal, MPOLIEIIINNA CIIEHHATbHYIO IIOATOTOBKY B
00beMe mporpaMMbl OOYIECHHS TIEpCcoHaa.

OCHOBHBIMU 33/1a4aM{  CIIELUANBHOM MOATOTOBKM OINEPATUBHOTO W HWHXKEHEPHO -
TEXHUYECKOT'0 IEPCOHAJIA SIBJISAIOTCA:

- U3y4CHHE PaBUJ TEXHUKH O€30MIaCHOCTH;

- U3y4€HHE IKCIUTYaTallMOHHON JOKYMEHTAIUH.

Cnoco6s! moakitoueHust [IM P3A "Jliamant" k [1K npuBenenst B npuiioxxennu XK.

Hacrosiiiee pykoBOACTBO 10 SKCIUTyaTalMU COACPKUT MOJIHOE onucaHue yctpoiicta [IM
P3A "Jliamant".
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1 OIINCAHHUE N PABOTA

1.1 Ha3nauenmue, ycJ10BHS IKCIIYaTAllUM M (PYHKIHOHAJIbHBIC BO3MOKHOCTH

1.1.1TTpuGopHBIi MOAYNb PENEHHON 3aIIMTHl M aBTOMATUKU MpPEJHA3HAYCH I MIpUMe-
HEHUS B DJIEKTPOCETAX MepeMeHHOro Toka ¢ yactotoid 50 ' B kauecTBE MUKPOIPOLIECCOPHOTO
YCTPOWCTBA PEJICHHOMN 3alUMTHI, IPOTUBOABAPUIHON aBTOMATUKH, PErUCTPALMY aBapUHHBIX I1a-
pamMeTpoB, TMAarHOCTUKU U YIIPABJICHUS BHIKIIOYATEISIMHU.

I[IM P3A MoeT MCHONIb30BaThCS HA YHEPTOOOBEKTAX, HAXOMSAIIMXCS B JKCIUTyaTallMH
WJTU BHOBb COOPY)KAaeMbIX, C HANpsDKeHHEM Ha muHax 6 - 750kB.

I[IM P3A moxer ucnoib3oBaThcsi B coctaBe ACY B KauecTBe MOJACHUCTEMbI HUKHETO
YPOBHS.

[IM P3A moxeT ycTaHaBIMBATHCS HA MAHENSAX IIMTOB YIPABICHUS U 3alIUT, a TaKXKE B
peneiHbix mkadax KPVY.

1.1.2TIM P3A sBisercss COBPEMEHHBIM MHUKPOIPOILECCOPHBIM YCTPOMCTBOM 3allUTHI,
yIpaBieHUs U MPOTUBOABAPUNHON aBTOMATHKU U MPEJCTaBIsIeT cO00M KOMOMHUPOBAHHOE MHO-
ro(pyHKIIMOHAIEHOE YCTPOWCTBO, OOBENMHSIONIESE PA3NUUHbIC (PYHKIIMM 3aIIUTHI, aBTOMATHKH,
KOHTPOJIsI, MECTHOTO U JUCTAHLIMOHHOTO YIIPABJICHHUS.

Anroputmbl QYHKIUN 3aIIUTHI U aBTOMATHKH, a TakKe MHTEPQEHCH ISl BHEITHUX CO-
equHeHuit [IM P3A, pa3paboTaHbl B COOTBETCTBUU C TEXHUYECKHUMH TPEOOBAaHUSIMHU K CYIIECT-
ByIOIIUM cucteMaM P3A, 4to o0ecrieynBaeT COBMECTUMOCTD C JACHCTBYIOIUMH YCTPOMCTBAMHU U
o0Jjeryaet MpoeKTUPOBIIUKAM U SKCILTyaTallHOHHOMY MEPCOHATY NEPEX0/l Ha HOBYIO TEXHHUKY.

1.1.3TIM P3A npenHa3zHaveH I SKCILTyaTaIlldU B CIICAYIOMIUX YCIOBUSIX:

- TIpeJIIbHOE 3HAYCHHUE TEMITEpaTyphl OKPYKAIOIIEro Bo3yxa oT MUHYC 25 10 tutoc 50
rpaaycos Llenbcus;

- OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa no 98% mpu TemmepaType Iuioc 25 rpaaycoB
Lenbcust (0e3 KOHAEHCALUHU BJIaru);

- BBICOTa Haj ypoBHeM Mops He 6oee 2000wm;

- OKpy’Karoliasi cpe/ia HEeB3pBIBOOIACHAsA, HE COJep Xaliasi TOKOMPOBOASIICH MbUIH, ar-
PECCUBHBIX Ta30B U MapOB,;

- MECTO YCTaHOBKHU YCTPOMCTBA JIOJDKHO OBITH 3AIIUIICHO OT MONaAaHus OpbI3T BOJABI, Ma-
ceJl, DMYJIbCUH, a TAK)KE OT MPSIMOTO BO3JAEHCTBUS COTHEYHON paJualvu.

B npornecce skcrmyaraium yCcTpocTBO JOMYCKaeT:

- CHHYCOHWaJbHbIC BUOpAIIMOHHBIE Harpy3ku B auama3one yactor (0,5 — 2001 ¢ mak-
CHMAJIBHOIT aMITHTY O yekoperust 30 m/c?;

- yAapHbIe Harpy3KH MHOTOKPATHOTO JIEHCTBUS C TUKOBBIM YIapHBIM YCKOPEHHUEM 40
M/c? ITHTETBHOCTBIO ICHCTBHS YaapHOTo yekoperns 100Mc.

1.1.4TIM P3A obGecnieunBaet ciaeayoolue (yHKIIMOHATHHBIE BO3MOKHOCTH:

- BBITIOJTHEHUE (PYHKIIM 3aIUT, aBTOMAaTUKU U yIIPABICHHUS;

- 3a/laHle BHYTpPCHHEH KOoH(Urypammu ycrpoiictBa (BBOI/BBIBOJ 3alllUT U aBTOMATHKH,
BBIOOP XapaKTEPUCTUK 3AIIUT, KOJIMYECTBO CTYIICHEH 3aIlUThI, YTOYHEHHE TOTO WM MHOTO Me-
Toa (PUKCAIMK ¥ KOMOWHAIIMU BXOJMHBIX CUTHAIOB M T.I. MPH CAHKIHOHMPOBAHHOM JIOCTYIIC)
IIPOrPaMMHBIM CIIOCOOOM;

- MECTHBIM U JUCTAHLMOHHBIA BBOJ, XpaHEHUE U OTOOpa)KeHUE JBYX I'PYII YCTaBOK 3a-
IIUT U aBTOMATHKH,

- MECTHBII U AMCTAaHLMOHHBIA BBOJ, XpaHEHHE M OTOOpa)XKEHHE SKCIUTyaTallMOHHBIX Ta-
paMeTpoB,

- 0TOOpa)KeHUE TEKYIIUX AMEKTPUUECKUX MMapaMeTPOB 3aIIHUIAEMOT0 00bEKTa;

- PErucTpaluio, XpaHEHUE aBAPUNHBIX AHAJOTOBBIX 3JIEKTPUUYECKUX MapaMeTpPOB 3alllu-
1aemMoro oobekTa BocbMu mocieanux aBapuii (“Lludposoii peructpatop™) u mo 740 coObITHIT C
ABTOMAaTUYECKUM OOHOBJICHHEM MH(POPMAIUH, a TAKXKE PErHCTPAIUI0 TEKYIINX JJICKTPHUSCKUX
napametpos ("OcrmorpadupoBanue’”);

6
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- (hukcanyro TOKOB U HAMPSHKEHUI KOPOTKOTO 3aMbIKAHUS;

- KOHTPOJIb HCITPABHOCTH BBIKIIFOUATEN s (IpH HATMYUK QYHKIIHH);

- HEMPEPBIBHBINA OTMEPATUBHBIN KOHTPOJIb PaOOTOCIIOCOOHOCTH (CaMOAMAarHOCTHKA) B Te-
YEHHUE BCETO0 BPEMEHH PalOTHI;

- OJIOKHPOBKY BCEX TUCKPETHBIX BBIXOJIOB IIPU HEUCIIPABHOCTHU U3EIHUS JIIsl HCKITFOUCHUS
JIO’)KHBIX CpabaThIBaHUMH;

- CBETOJMOJHYIO MHJIMKAIIUI0O HEHCIPABHOCTH MO pe3yJbTaTaM ONEPaTUBHOIO KOHTPOJIS
pabotocniocobnoctu [IM P3A,;

- CBETOJIMOAHYIO MHAMKAILIMIO HAIMYUs HarpskeHus Ha Bbixoqie BUIT TIM P3A;

- KOH(UTYpUPOBAHNE CBETOAMOTHON WHIUKAIIMK IO PE3YJIbTaTaM BBITIOJHEHHS (DYHKITHI
3alllUThl, aBTOMATUKH, ypasieHus: BB, no Hannunio BXOIHBIX, BBIXOAHBIX curHajioB [IM P3A;

- PYEM JUCKPETHBIX CUTHAJIOB YIIPaBJIEHUS U OJIOKMPOBOK, BhIJJa4y KOMaH/T YIIPABIICHHUSI,
ABAPUITHOM CUTHAJIU3alUU;

- KOH(UTYPUPOBAHUE BXOIHBIX U BBIXOIHBIX TUCKPETHBIX CUTHAJIOB,;

- nByxcTopoHHUI oOMeH uHpopmanueit ¢ ACCH unu cepBucHbM [10 1o cTangapTHBIM
nocjeaoBarebHbIM KaHamaMm cBsisu USB, RS-485m0 nportokony Modicon ModBus RTU du.
npuioxenune XK);

- BBICOKO€ COMNPOTHBJIEHUE W MPOYHOCTH H3OJSLMUH BXOJOB U BBIXOJIOB OTHOCUTEIHHO
KOpITyca U MEXIy COOOU JJisi TOBBIIICHUS YCTOMYMBOCTH K MEPEHANPSKEHUSIM, BO3HUKAIOIUM
BO BTOPUYHBIX IIEMAX PACIPEIyCTPOUCTBA;

- TaTbBAaHUYECKYIO Pa3BA3KY BCEX BXOJOB M BBIXOJOB, BKIIOYAs MUTaHUE, Ui oOecrede-
HHS TTOMEXO03alTHIIICHHOCTH.

1.1.51IM P3A npou3BOAUT KOHTPOJIb AIEKTPUIECCKUX TTapaMETPOB BXOIHBIX aHAJIOTOBBIX
CUTHAJIOB, BBIYMCIICHUE JIMHEHHBIX HANpSKEHUM, CUMMETPUYHBIX COCTABJISIOLUIMX TOKOB M Ha-
MPSKEHUH, YaCTOThI, @ TAK)KE aKTUBHOW U PEAKTUBHOM MOIIIHOCTEM.

IIpu KOHTpOJIE OCYIIECTBIAETCS KOMIICHCALUS allepUOANYECKON COCTABIIAIONICH, a TaKKe
¢bunbTpanus BBICHIMX TAPMOHMK BXOAHBIX CUTHANOB. [l cpaBHEHMs ¢ ycTaBKaMH 3alllUT HC-
IOJIB3YIOTCSL TOJIBKO JEMCTBYIOLIME 3HAYEHMs NEPBOM FapMOHUKHM BXOJHBIX CUTHAJIOB, IpUBE-
J€HHbIE K BTOPUYHBIM BEJIMUMHAM, U 3TH K€ 3HAYEHUS UCHIOJB3YIOTCS I MHIMKALIUKA Ha BCTPO-
€HHOM XUAKOKpHUcTaundeckoM nuaukarope [IM P3A.
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1.20cHoBHbIEe TeXHHYECKHE JAHHbIE U XapAKTePUCTHKHU

OcHOBHBIE TeXHUYECKHE AaHHBIC M XapakTepuctuku [IM P3A coorBercTByroT TpebOoBa-
HugM tabnurn 1.2.1 - 1.2.9.

Taomuna 1.2.1 -Texauueckue TaHHBIE

Haumenosanue Homunansaoe | Pabounii quamaszoH [Ipumevanue
3HAYCHUE

KoHTponmpyemslii mepeMeHHbIN 5 30*In 4 Bxona
daszubiii Tok In, A 0,04 1 Bxox
[Motpebasiemast MoHOCTH 110 Toko- | 0,05 - Ipul=1In
BOMY BXony, BA, He 6omee
KoHnTponnpyemoe nepeMeHHOE Ha- 100 2,5*Un 4sxona
npsoxenue Un, B
[ToTpebasiemas MmomHOCTH 10 BXoAy | 0,5 ITpu U = Un
HanpsbkeHus, BA, He 6onee
Yacrora nmepemMenHoro toka /manps- | 50 (0,9-1,1)*Fn -
sxenust Fn, '
Hanpsokenue nuranus nepeMeHHoro, | 220 (0,8-1,1)*Up -

HIOCTOSTHHOTO WJIU BBITIPSIMIICHHOTO
oneparuBHoro Toka Up, B
[Morpebnsiemass momrHoCTh, BT, He | 30 - -

Oosee

[Mynbcanusa B nenu nuranusi, B, ve | 0,02*Up 0,12*Up -

Oosee

ITpoBans! 10 Hy/1s HanpsbkeHus B 1ie- | 100 - Hopma ¢yHk-
U TIMTAaHUS, MC, He OoJiee IIUOHUPOBAHUS
Pazmepsl, MM - Pucynox 1.5.1
- BBICOTA 328

- IIUpUHA 297

- ryOuHa 258

Macca, kT, He Ooiee 12 - -

Tabmuua 1.2.2 -McnpiTaHus Ha 3JIEKTPOMarHUTHYIO COBMECTUMOCTD

UcnbiTanue HopmatuBHbIli cTanmapT YpoBeHb BO3IEUCTBUS
MUKpOCEeKYHIHOW TTOMEX Ot JACTY IEC 61000-4-5 CrermeHb xecTkocTr 4
HanocekyHHOM TOMeX0it JCTY IEC 61000-4-4 CreneHsp XecTKocTy 4
[Tomexamu smexkrpomarautHoro noyit| COY HAEK 100 Crenens xecTkocTH 4
DJIEKTPOCTATUICCKUM Pa3psiaioM JACTY EN 61000-4-2 CrerneHb KeCTKOCTH 3

Tabmuma 1.2.3 -McnbsiTanus TepMUUECKOM MPOYHOCTH TOKOBBIX BXO/IOB

HomwunuansHsIi TOK IN, A 3HaueHHE TOKA HHHTeJEBHOCTB

BO3JICHCTBUS
5;1,;0,04 100*In kek.
5;1;0,04 50*In ZeK.
5;1;,0,04 10*In 1Q@ek.

5;1: 0,04 2*In HETIPEPBHIBHO

*)

- i In = 1A nonyckaercs HenpepbIBHBIN TOK 4*INn
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Tabmuua 1.2.4 -VcnplTaHusi TEPMUYECKON TPOYHOCTH BXOJIOB HANIPSKEHUS

HoMunansHOE HanpskeHue JnutensHOCTh
3HaueHUE HANpPSHKEHUS .
un,B BO3CHUCTBUS
100 2,5*Un HENPEPHIBHO
Ta6muma 1.2.5 -[lapameTpsl TUCKPETHBIX BXOJI0B/BBIXOI0B
HanmenoBanue napamerpa 3HaueHune Hwnamna3on
KonnyecTBO ONTOM30IMPOBAHHBIX AUCKPETHBIX BXOJIOB, IIIT. 16
Hanpsixenue quckpeTHbIX BXoA0B, B =220 0-242
Hamnpsoxenue cpabareiBanus, B 133 -154
Hamnpspxenue necpabareiBanms, B 0-132
KonnyecTBO BBIXOAHBIX pelie C 3aMBIKAIOIITMM KOHTAKTOM, IIT. 16
HampskeHne INepeMEeHHOro0 WM IOCTOSSHHOTO TOKa PEIeHBIX
BBIXOJIOB, B =220 24 - 242
KommyTupyemslii Tok, A, He 6oiee
- JUINTEIHHO 0,3
KonraecTBo BBIXOTHBIX TBEPOTEIBHBIX peJie, IIT. 2
Hamnpsoxenue peneiiHbIX BIX0OA0B, B =220 24 - 242
KommyTupyemslii Tok, A, He 6oiee
- JUINTEIHHO 1
KonrdecTBO BBIXOIHBIX pelie CHIIOBBIX BBIXOJIOB C 3aMBIKAIOIINM
KOHTAaKTOM, IIIT. 4
HanpsikeHre moCcTOSHHOTO TOKa CHIIOBBIX pPeleiHBIX BBIX0/I0B, B | = 220 24 - 242
Tox 3ambIKaHus, pa3MbIKaHU B YACpKaHus, A, He OoJiee
- JUINTEILHO 5
KoMmmyTrannonHass crnocoOHOCTh JTUCKPETHBIX CHJIOBBIX PENCii-
HBIX BBIXOJIOB MPH AKTUBHO-MHAYKTUBHOH Harpys3ke ¢ MOCTOSH-
Hoii Bpemenu L/R = 17,6mc, A, He 6oee 1
Brixonno#i quckpernsbiii curaan "Otkas [IM P3A™:
- TUII KOHTAaKTa Hopmainbno
3aMKHYTBIN
- KOMMYTHpPYEMOE HampshKEHUE MOCTOSTHHOTO TOKa, B, He Ooee 242
- KOMMYTHPYEMBII TOK, A, HE OoJiee 0,4

Tabmuna 1.2.6 —Xapakrepuctuku ¢yHkimu "KoHTposs mapaMeTpoB aHaJIOTOBBIX CUTHAJIOB"

[TorpemHocTts, %,

HOMMHAJIBHOM pexume, U n

HaunmenoBanue napamerpa Junana3oH
He Ooiee

daznoe Hanpsukenue, Un (0,5-1,2) Un 2
dazublii TOK, IN (0,1-0,5 In 3

(0,6-1,2)In 2
Yacrora, Fn (0,9-1,1) Fn 0,1
Tpexdaznast MOIITHOCTB:
- aktuBHas, Un*In cos¢ (0,05-1,5 Un*Inco® | 4
- peaktuBHas, Un*In sin¢ (0,05 - 1,5) Un*In sinp | 4
CuMMeTpudHBIe cocTapisomue TokoB B Ho- | (0,1-0,5) In 3
MUHAIIBHOM pexnme, | N (0,6 -1,2) In 2
CHMMeTpudHbIe cocTastomue Hanpsokernii 8 | (0,5 - 1,2) Un 2

[Tpumeuanue - 6a30BbIi HHTEPBAI KOHTPOJIS YKAa3aHHBIX IMapaMeTpoB — 1c
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Tabmuua 1.2.7 —CeueHnst BHEIIHUX NPOBOJAHUKOB, MOJIKIIOYAEMBIX K pa3beMaM

HauMmeHnoBanue nenu 3HaueHue, MM~
AHanorosbsle BXOJIbI TOKa 4
AHaJIOTOBBIE BXOJIBI HAIIPSHKCHUS, IIETTH OTIEPATUBHOTO IMUTAHMS,
JMCKPETHBIE BXOJIbI, BBIXOIBI 2,5
3a3zemiieHue >25
Tabmuna 1.2.8 —Xapakrepuctuku Gpynkunu "Liudposoii peructparop”
HaunmenoBanue napamerpa 3HaueHHne

Pazpemaromias cmocoOHOCTh, MC 1
KonudecTBo perucTpupyeMbIX CUTHAIOB TOKA M HAMIPSHKCHHUS 9
KonndecTBO perucTpupyeMbIX TUCKPETHBIX CUTHAJIOB!
- BXOIHBIX mo 16
- BBIXOJIHBIX o 20
['myOuHa perucTpamniy O JHON aBapuu:
- mo Hayana K3, ¢ 10 0,59
- B0 Bpemst K3 (mpaBasi rpaHuiia aBTOMaTHYECKH OMPEIEISIETCsT BO3Bpa-

TOM 3aIHTHI), C no 15
- mocie K3, ¢ 1o 2*)
KonudecTBo peructpupyemMbix aBapuii 1o 8

*) onucanue u dbopmMaT COOTBETCTBYIOIIMX AKCILTyaTAlAOHHBIX IMApaMeTPOB MPUBEICHBI B TA0-
muue b.4 npunoxenus b

Tabmuua 1.2.9 —Xapakrepuctuku ¢pynkuuu "OcuniorpapupoBanue”

HaumenoBanue napamerpa 3HaueHne
Paspenrarorast cnocoOHOCTB, MC

KonunuecTBo perncTpupyeMbIX CUTHAIOB TOKA M HAIIPSKEHUS

NI

-3

JIMMTENbHOCTD PETUCTPALINH, C

IIM P3A He cpabaTbIBaeT JIO)KHO U HE MTOBPEKIACTCS:

- IPU CHATHH U 110/1a4Ye OTNIEPATUBHOTO TOKA, a TAKXKE MPH MEepephIBaX MUTAHUS JTH000I
JUTUTEIBHOCTH C MOCJIEIYIOIIUM BOCCTAHOBJICHUEM;

- IPU 3aMBIKaHUK HA 3eMJIIO LIeTeil ONepaTHBHOIO TOKA.

DNEKTPUUECKOE COITPOTUBIIEHUE U30JISLUN MEKIY HE3aBUCUMBIMU 3JIEKTPUUECKUMH Lie-
msamu [IM P3A u Mexty 5TUMH HIEeNsIMU U KOPITYCOM B XOJIOAHOM COCTOSTHUU COCTABJISIET:

- >40MOM - B HOpMaIIbHBIX KIIMMATHYECKUX YCIOBUSX;

- >10MOM - npu BepxHEM 3HAUYECHUU TEMIIepaTyphl BO3IyXa,

- > 2 MOM - npu BepXHEM 3HAYEHUH OTHOCHTEIBHOMN BIQXKHOCTH BO3/1yXa.

N3omsuust BHEMTHUX d1ekTpuieckux meneit [IM P3A ¢ pabounm HanpspkeHueM
100 — 250B B X0JI0THOM COCTOSIHUY MPH HOPMAJIbHBIX KIMMAaTHUECKUX YCIOBUAX BBIACP)KUBACT
6e3 Mpo0os ¥ MEePEKPHITHS OTHOCUTENIFHO KOpPITyca B TeUeHHE 1 MUHYTHI e CTBUE HCITBITATEIb-

noro Hanpsokenust 2000+ 100B, 4,4, vacToroit S0Iw.

W3onsanus BHEMIHUX AIeKTpuyeckux 1eneit Toka [IM P3A, BKITIOYEHHBIX B pa3Hble (as3bl,
MEXy COOOH B XOJIOZHOM COCTOSIHUU IPU HOPMaJIbHBIX KIMMAaTHYECKHUX YCIOBHSIX BBIICPKHUBA-
eT 6e3 npo0ost U MEPEKPHITHSL B TeueHUE 1 MUHYTHI JEHCTBHE UCTIBITATEILHOTO HAIPSKEHMSI
2000% 100B,gg. wacroroit 50T,

DneKTpuYecKas U301 MEKIY MIEKTPUUECKUMU LETISIMU IUTaHUSA U KOPITyCOM B XO-
JIOJJHOM COCTOSIHUM ITPH HOPMAJIBHBIX KIMMaTHYECKUX YCIOBUSAX BBIIEPKUBAET 03 mpo0ost 1
MIEPEKPBITUS TPU MOJOKUTENBHBIX U TPU OTPULATENBHBIX UMITYJIbCA UCTIBITATEILHOTO HAIpsIkKe-

10
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HUS ¢ aMIUTUTYA0H 10 S KB, mmrenbHOCThIO epeaHero ¢pponTa 1,2 MKC, JNTMTENbHOCTHIO HM-
nyibca SOMKC U IEPUOJIOM CIIEZIOBAHUS HMITYJIBCOB — SC.

IIM P3A obecrieunBaeT pyHKIUIO KaJeHIapsi M 4aCOB aCTPOHOMUYECKOT'O BPEMEHH C UH-
JTUKaluen roaa, Mecsiia, IHs, 4aca, MUHYThI U CEKYH/IbI.

ITM P3A obecrnieunBaeT XpaHeHHE apaMeTPOB MPOrPAMMHOIN HACTPOMKH (YCTaBOK M
KOH(UTYpaIMy 3aIUT U AaBTOMATUKH), @ TAKXKE 3alIOMHHAEMbIX [TApaMETPOB aBAPHUITHBIX COOBI-
TUH:

- IpY HAJIMYUH ONIEPATUBHOT'O TOKA - HEOIPAaHUYEHHO;,

- IIpY OTCYTCTBUU OIEPATUBHOI'O TOKA - B TEYEHHUE LIECTH JIET FapaHTUHHOIO CPOKa CIIyK-
OBl OaTapeuKHy.

JlononHuTenbHas MOTPENIHOCTh MPU KOHTPOJIE TOKOB U HANIPSDKEHUHN ¢ M3MEHEHHEM Yac-
TOTBI BXOJHBIX CUTHAJIOB B quarnaszone ot 4510 5511 ve npessimaet 0,5%na kaxaprit 1 'y o1-
HOCHUTENbHO FN.

Ha3nauenue koHTakTOB BHEIIHUX pazbemMoB [IM P3A npuseneno B npuiioxenuu B.

[Tpu BeIMoMHEeHUN padoT mo 3azemiennio [IM P3A, npokianke u 3a3eMiieHUI0 Kadeen
BTOPHYHBIX II€TICH Ha TEPPUTOPUH PACTIPEIEIUTEIBHOTO YCTPOHCTBA HEOOXOMMO PYKOBO/ICTBO-
Batbest TpedoBanusiMu COY-H EE 35.514:2007 Texniune 00CIIyroByBaHHS MiKpOIIPOILIECOPHUX
IPUCTPOIB PENEHHOr0 3aXKUCTY, IPOTHABAPIMHOT ABTOMATUKH, €IEKTPOABTOMATHUKH,
JTUCTaHIIMHOTO KEPYBAHHS Ta CUTHAJI3AIll] eJeKTpocTaHIii 1 miacranmii Big 0,4xB no 750xB".

[Intanue ycrpoicTB P3A 101%KHO OCYIIECTBIIATHCS 110 OTAEIBHBIM PacpeeInTEIbHBIM
auHUSAM (puaepam) 1Mo paauanbHOM cxeMme.

J1J1s1 MCKITFOUEHHSI BO3MOYKHOTO JIOXKHOTO cpabaThiBanus [IM P3A "JliamaHT" ipu BO3HUKHOBE-
HUU MHOTOKPATHBIX 3aMbIKaHUI Ha 3eMJIIO B LIETISIX IUCKPETHBIX BX0oA0B * 220B noctostHHOTO
OIIepaTUBHOIO TOKA PEKOMEHIyeTCs YCTaHABIMBATh ITYHTUPYIOIINE PE3UCTOPHI C HOMUHAIBHBIMU
3HaYeHUSAMH, BBIOpaHHBIMH 13 Tabmumbl 1.2.10,u B cooTBETCTBHU CO cXeMoii Ha pucyHke 1.2.1.

+220B -220B
%
E LnckpeTHbIN BXO4,
______________ MM P3A "OiamanHT"
[ ' s,
S S I
| :
" L g
L — IJIMHA 1enH JuckpeTHoro Bxoaa [IM P3A "/liamant”;

R — mryHTHpYOIIH pe3ucTop

Pucynok 1.2.1 -Ipumep yCTaHOBKH IIYHTUPYIOIIETO PE3UCTOPA

Ta6muma 1.2.10 dlapameTpsl BEIOOpA IIYHTUPYIOIIETO PE3UCTOPA

JlnvHa 1enu TUCKPETHOro HomunanbHble 3HaueHus napameTpon Rin
Bxoma IIM P3A, xm Conpotusnenue, KOMm MomtHocTh, BT
menee 0,5 20 4
0,5-2,0 15 5
2,0-3,5 8 10
35-7,0 5 15

TunoBas cxema BHemHuX noxakiaodenuit [IM P3A npusenena Ha pucynke 1.2.2.

11
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Peneiinbie BXOIBI
F5/1] | +DI_00
+220B > 7a
="
-DI_00 ‘F5/9
lex. = 3mA
Penelinbie BEIXOABI R
H
F6/1 ] |+DO_00 -DO_oo| | F6/9 —
+220B <4 ) —
n F1/5 | |+pbo_oF -0o_oF || F1/7 —
+220B D -
=X | S |
CuioBbie
peneiHbIe BBIXOIbI
I LS «xL1|] F2i5 |BB
+220B >—4 %—— o e
-Ek_1 F2/9
F2/2 ) |2 KL_2 I F2/6  |BB
J— N Tan an ga\
+220B —D+
ex 2| | F2/10
F2/16 F2/14 | Mrmaxatop:
+ 220B > HO———— "Ortka3
IIM P3A"
| F2/15
.\ LED -2
AVA4 IR A4
A B C
Bxogpr |
& A S1/1 . | s1/2
& B 51/31 . I S
c 31/51 . I S1/6
YN
| | T
Bxon 310
& S . | Sl/8|
TTO
A B C
— A Ful/l )| Bxoner U | Fu
2.0 g W B Ful/3 X M~ L Ful/4
+ c_ Fulis X o~y X Full6
¢ ) AL N ;
—t}
oy
HFuy7 ) - | Fu1/s
TH K |
1
- E 3
K K—>y uss RS85/K —| Jloxanbnas cets
TIuranne/1l LED

OT 220 B + Iurauue/3

e

"IMutanue” (3eneHbIiT)

"Henopma" (kpacHbIit)

a) nogaBaemoe Hanpsokenue - DASHOE

Pucynok 1.2.2 -TunoBas cxema BHeIIHUX moAkrodenuii [IM P3A
a) moJjaBaeMo¢e HampspbkeHue — pasHoe, 0) mogaBacMoe HalpsHKEHHE — THHEHHOE

12
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Peneiinbie BXOIbI
F5/1] [+DI_00
+ 220B——" ——— 2
D
F5/9
-220B
lex. = 3mA
Peneiinbie BEIXOIBI R
H
o F6/1 ] |+DO_00 -DO_00| | F6/9 [ e |
+ 2208 —4 [ — 2208
F1/5 DO_OF, DO_OF | | F1/7 R
+ -DO_
+220B = {>|—_|__.|_ { } -220B
CusoBbie
PpeJeiiHbIe BBIXOIbI
+KL_1 ! BB
+ 220E F2/1 )__M KL_1|] F2/5 2! - 220B
-Ek_1 F2/9
+220 F2/2 L*KL—Z «._2|]| F/6  |BB 2208
B—“°¢ _M ~ -
ek 2| | F2/10
F2/16 Fo/14 MuanxaTop:
+ 220B "Otkaz -220B
TIM P3A"
F2/15
LED
A B C B |
A s11 OXOIbl s1/2
qx B 51/31 . ] S1/4
qx c 51/51 Isue
vl | ¢dh
Bxon 310
( S1/7 . S1/8
TTO
A B C
Bxox | 0,4 kB
B S2/1 . S2/2
qx N |
TT
0,4xB
AB C
A Full .BXOZ[LI U
i g  Ful2 |
Ful/3 .
c Ful/4} —
H  Ful/7 .
TH = ’ K Ful/g
L
AB C Bxon U 0,4xB
A Ful/e
TH
0,4xB -~
K K— Use —| JlokanbHast ceTh
+ Tluranne/1 — LED 3
OT 2208 " Muranue/3 | = - ‘———’@ "Turanue" (3e1eHbIit)
= LED
é [ "Henopma" (kpacHbrit)

6) momaaeMoe Hanpsvkerue - JTMHEMHOE
(mpu ucnonp3zoBanuu peszepsroit MT3 0,4kB)

Pucynox 1.2.2 -IIponomxkenue

13
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1.3Tloka3aTenn PyHKIMOHAIbHOIO HA3HAYEHUS

1.3.1TokoBasi oTceuka

ToxoBass orceuka (TO) mnpeaHasHadyeHa I 3al[UTHl OT MEXKIy(Pa3sHBIX KOPOTKHX
3aMbIKaHU.

[IpenycMoTpeHa BO3MOKHOCTh pa0OTHI 3alIMTHl "Ha OTKIIOYEHHE' WM "Ha CUTHAT C
BBIJICPKKOW BPEMEHH, 331aBAEMOM YCTAaBKOM.

XapaKTepUCTUKU TOKOBOM OTCEYKU COOTBETCTBYIOT yKa3aHHBIM B Tabmuie 1.3.1.

Ta6muma 1.3.1 -XapakTepuCTUKHA TOKOBOH OTCEUKH

HaunmenoBanue napamerpa 3HayeHue
JlnamnazoH ycTaBoK IO TOKY cpabaTeiBaHus, A 0,01 - 150
JIMCKpETHOCTh YCTaBOK IO TOKY cpabaThiBaHus, A 0,01
JlnamaszoH yCTaBOK 1O BPEMEHH BBIIEPKKH, C 0-10
JIMCKPETHOCTh YCTaBOK IO BPEMEHH BBIIEPKKH, C 0,01
MuHuManbpHOE BpeMs cpabaThIBaHMS 3alTUTHI, C 0,01 -0,03

dOyHKIMOHATBHAS CXeMa TOKOBOW OTceukw mnpuBeacHa Ha pucyHke 1.3.1. TumoBbie
AJIEMEHTHl (DYHKIIMOHAIBHBIX CXEM 3allUT M AaBTOMAaTHKH M WX Ha3HAUCHHUsS TNpPHUBEICHBI B
npunioxenuu I

YcTaBKM TOKOBOM OTCeUKH ykas3aHbl B Tabmuie b.3 npunosxenus b.

|B.31 Toxosast orcetmal @
E |B.Z4BpeM>1 B],]%[ep);qml ];g 32%%

|
, |
Ia I Va iOncn

| i Curnan

lg ] " Ly Biar. T :/ OrxmoueHHe CpabarbIBaHNE 3aIlHTh

| > —— HA OTKJIFOUCHHE
I — max
¢ CpabarbiBanue TO
( Ha OTKITIOYCHHS
. (" Cpat; TO

| 5 15, 1o - asmbIe TOKH; \_ Cpabarbmanme

| o~ MAKCAMAITBHBIA (basHbIA TOK

Pucynok 1.3.1 -OyHKIMOHAIBHAS CXE€Ma TOKOBOW OTCEUKH

14
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1.3.2MakcuMajIbHAas TOKOBAs 32l TA

MakcumMasbHas TokoBas 3amuTta (MT3) mpenHasHaueHa AU 3aUTHI OT MEKIY(ha3HBIX
KOPOTKUX 3aMbIKAHUHM 1 UMEET TPU CTYTICHH.

[TepBas crynens - MT3 ¢ He3aBUCHMOI BPEMSATOKOBON XapaKTEPUCTUKOM.

Bropast u tperbs crynenu - MT3 ¢ myckom mo HanpsbkeHuto 6 kB (3amaetcs ycTaBkoit)
/v o Hanpspkenuto 0,4 kB (3amaercs ycTaBKO#), a Takke BO3MOXKHOCTBIO BBIOOpA THIIA
BPEMSTOKOBOU XapaKTEPUCTHUKHU.

st Bropoit u Tpetheit cryneHn MT3 npegycMoTpeHa OJIOKUPOBKH MPU OOpBIBE Ienei
HanpspkeHus 6 kB (3agaercst ycTaBKo#).

Jlnst BTOpO# 1 Tperhelt cryneHeit MT3 mpenycMOTPEHBI CIEAYIOMNE THITBI BPEMSITOKOBOM
XapaKTEPUCTHUKU:

1) He3aBUCHMAs XapaKTEPUCTHKA — BPEMS BBIICPIKKH OMPEACIISICTCS 3HAYCHUEM BPEMEHHU
ycTaBkH Tycr,

2) 3aBUCHMAS.

a) kpyras (tuna pene PTB-I)

t= 1
- 3 yer.’
30% (I 1y = 1)°.
0) nonoras (tumna pene PT-80, PTB-1V)
t= 1
- 18 yer. ’
20% (11 —1)/6)
roe. | —BXOIIHOH TOK;
lyer — yCTaBKa 1o TOKY;
Tyer  —yCTaBKa 110 BPEMEHHU.
BpemsiTokoBbIE XapaKTepUCTHKH MPUBEACHBI Ha pucynke 1.3.2.
ic] tc]
A Y
100 100
70 70
50 50
e i a0 f-
20 20 |
15 15 |-
10 |- Tycr=10 ¢ 10 H- =l=|—|—!- Tyer=10¢
T H T =
5 H Tycr=ti g g -#“ Tycr=5
3 3
7 Tyer=2 e 2 Tyer=2 &
1.5 o 1.5
SR — S
: 0.7 Sc
0.5 —— Tycrei 5.2 0.5
0,3 0.3
0z 0.2
01 01
07 0.07
0,05 0,05
.03 003
0,02 0,02
I/lyer I/Iyer
oM 11 15 & 3 4 > s i1 15 3 4 >
a) 9)

Pucynok 1.3.2 -BpeMATOKOBBIC XapaKTEPUCTUKA MAaKCUMAIBHON TOKOBOM 3aI[UTHI
a) Kkpyrtas xapakrepucruka (ananor PTB-1);
0) mostoras xapakrepuctuka (anamor PT-80, PTB-1V)

15
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Ilyck crymeHHM C 3aBUCHUMOM BPEMSTOKOBOM XapaKTEPUCTUKOW IPOUCXOAUT IPU TOKAX,
npessimatomux 1,1k,

Boiaepxka BpeMeHH Ha HayaJbHOM YYacTKE 3aBUCHUMBIX BPEMSATOKOBBIX XapaKTEPUCTHUK
OTpaHUYMBAETCS yCTaBKOM [ paHWYH. BBIJI. BpeMEHU .

[IpenycMoTpeHo yckopeHHe cpabaTblBaHMS CTYNEHEW 3allluThl MpPU  BKIIOYEHUHU
BBICOKOBOJIbTHOTO BhIKItOUarenss Ha K3. Eciu s Bropoit um Tperbeil ctyneHeir MT3 3amana
yCTaBKa 110 BpeMEHH MeHbIIE Tyc, TO Ipu yckopenun MT3 3anannas BeliepkKa coxpansercs. B
Cllydae 3aJaHHs 3aBUCHUMBIX BPEMATOKOBBIX XAapaKTEPUCTHK, HA BpPEMs YCKOPEHHS OHH
IIEPEBOIATCS B PEKUM C HE3aBUCHUMOW BPEMATOKOBOM XapaKTEPUCTUKOM.

[IpenycMoTpeHa BO3MOXKHOCTH PaOOTHI KaXKIOW CTYNMEHH "Ha OTKIIOYECHHE' WM 'Ha
CUTHaJI", a TakXe OJIOKUPOBKA 3aILUTHI MPH HATUYMHM BXOJHOTO curHaia «bmoxupoBka MT3»
(3amaercs ycTaBKOiA).

XapakTepUCTUKN MaKCHUMAJIBHOW TOKOBOM 3allMThl COOTBETCTBYIOT YKAa3aHHBIM B
Tabimne 1.3.2.

Tabmuma 1.3.2 -XapakTepuCTHKA MaKCUMaTbHOW TOKOBOW 3aIIUTHI IPUCOSTUHEHUS

HaunmenoBanue napamerpa 3HayeHue
JlnamazoH ycTaBoOK IO TOKY cpabaThiBaHus, A 0,01 - 150
JIMCKpETHOCTh YCTABOK IO TOKY cpabaThiBaHms, A 0,01
JlnanazoH ycTaBoOK IO HanpshKeHUIo mycka, % 10 - 100
JIMCKpETHOCTh YCTABOK MO HAMPSDKEHHIO TTycKa, %0 1
JlnarnazoH ycTaBoOK O BpEMEHH BBIICPHKKH, C 0-100
JIMCKPETHOCTh YCTaBOK IO BPEMEHH BBIIEPKKH, C 0,01
JlnamaszoH yCTaBOK 110 BPEMEHU BBIICPKKH IPU YCKOPEHHH, C 0-10
JIMCKPETHOCTh YCTAaBOK IO BPEMEHM BBIIEPKKH IIPU YCKOPEHHUH, C 0,01
JlnamaszoH ycTaBOK IO TPAHUYHOM BBIJIEP)KKE BPEMEHH, C 0-100
JIMCKpPETHOCTh YCTAaBOK IO I'PAaHUYHOMN BBIIEPIKKE BPEMEHH, C 0,01
MuHuManbHOE BpeMs cpabaThIBaHMS 3aIUTHI, C 0,01 -0,03

OyHKIMOHATBHAS CXeMa MaKCHUMAaJIbHOW TOKOBOM 3aIllUThI IpUBeaeHa Ha pucyHke 1.3.3.
YcTaBkM MakCUMaJIbHOM TOKOBOM 3amuThl yka3aHsl B Tabnuie b.3 npunoxenus b.

b. 3 ‘Yekopenne

| : &
! B & : § <9 C YCK };el\ﬁB !
Vekoperue T ]
I L :
—oR b
L 11 |
Curnan

5.9 Tox o )

[ — RS R & |
| : ! oner : — § Q
A + O —

—N\! va ! T
| \"™ | Ban . — | Id Cpatarsmanric MT3 1
S = P CpaGarsBanvie MI3 1c ycxopeﬁue
lc— max Ha OTKITIOYEHI
G-
BHEIIL CHIHA
! BebBeneHa
Brnoxuposka M3 1 Boeneta
Tyck MT31
a)

Ia, I, Ic - da3HbIe TOKW;
Imax —makcuManbHbIi (ha3HbIH TOK

Pucynox 1.3.3 -OyHKIMOHAIBHAS CXeMa MAaKCHMAIBHOM TOKOBOM 3aIIAThI
a) 1-oit crynenu MT3; 6) 2-oii (3-cii) crynenun MT3;
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b.3MT3

2(3)er. Bg Vckopenue B. E}?emm Ko
[5.3 Tox cpabatpiarns] ! Omr '

, : ( CpabarsiBanie MT3 na)
Qo [7 ba. [&] 7 oo
KL &

max| \
—— —
Ima><> —9PR
T o
BBIICPKKI {3anmra
i 1 E paboTaeT Ha
BpemsttokoBast i
+ JTovimnios badma| [T | Te | o
- HapsDK. 1 ! OrkimrodeHne

CpabarbiBaHHE 3aLLUTH
Ha OTKITIOYCHHE

CpabarbBanne MT3 ner.
(CpabarsmBanne MT3 Ncr. ¢ yckopeHnem)
Ha OTKJIIOYEHNE

Hanpsorervie
b3 IycKa

HezaBucumast _
U] [7 Saenn_ [BPLE OO iR
Ug |
UC* Unmin<

T
(E =T \

CpabarbBanue MT3 n cr)

DJIOK. T10

_ iyBrn b.3 prert. curma
Orxt. ! BoiBenieHa
|, Beenena
BIIOK. Tipy 00p.
T

| BoBeniena
1. Beenena

Iyck MT3 ncr.

OOpbIB LieneH
HaIpSDKE

Brokuposka MT3
110 Hanpsprennio 0,4xB

LT

I, g, Ic - dbazHbIe TOKH;

Imax —makcuMabHBIN (pa3HBIH TOK;

Ua, Ug, Uc - hazHbie HanpspKeHUS;

Uamin —MHHEMAIBHOE JTHHEHHOE HAMPsKEHNE

Pucynoxk 1.3.3 -IIpogomxenue
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1.3.3JIornueckas 3a1IUTA INHH

Jlormueckass 3ammura mwmH  (JISII) npegHasHaueHa aas  OBICTPOTO  OTKITIOUYCHHS
BBIKJIIOYATENSI MPU BO3HUKHOBEHUHU MOBPEXKJEHUsI Ha muHaX. KopoTkoe 3aMblkaHHe Ha IIMHAX
¢bukcupyercs NpU MNPEBBIIIEHHUH BXOJHBIM TOKOM YCTaBKH JIOTMUECKON 3allUThl IIUH U
orcyrcTBUM mycka MT3 Ha m1000M W3 NMPUCOCAMHEHHH cekiuu muH (curHan "briokupoBka

JI3LIY).

[IpenycMoTpeHa BO3MOKHOCTh paOOThI 3aIIMTHl "Ha OTKIIOYEHHE" WM "Ha CUTHAN' C

BBIJICPKKOW BPEMEHH, 33]]aBA€MOM yCTaBKOMA.

XapaKTepI/ICTI/IKI/I JIOTUYECKOM 3alUTHI IINMH COOTBCTCTBYIOT YKA3aHHbBIM

Tabimune 1.3.3.

Ta6muma 1.3.3 -XapakTepuCTHKN JOTUYECKON 3alUTHI IIIUH

HaunmenoBanue napamerpa 3HayeHue
JlnanazoH ycTaBoK IO TOKY cpaOaThiBaHus, A 0,01 - 150
JIMCKpETHOCTh YCTABOK IO TOKY cpabaThiBaHms, A 0,01
Jlnana3oH ycTaBOK 110 BPEMEHHU BBLIEPKKH, C 0-10
JIMCKpPETHOCTH YCTaBOK MO BPEMEHH BBIJICPIKKH, C 0,01
MuHnMaIbHOE BpeMs cpabaThIBaHUs 3AIIUTHI, C 0,01 -0,03

OyHKIMOHANbHAS CXeMa JIOTMYeCKOW 3alluThl IIWH MpHuBeAeHa Ha pucyHke 1.3.4.

VYcTaBKH JTOTHYECKOM 3alTUThI IIWH 3aIUTH yKa3zaHbl B Tabnuie b.3 mpuioxenus b.

y Tok
CE Hr— T VT R
1 1
1 1
1

1
1 Or nTa
KIL. ]
AN 7 | Qo - z R
| max| 1, Bk T e
B — — P i Cornan
lc—i Ima™ s|Q ,vtO“‘mO“eH“e CpabaTbIBaHHE 3aIUTHT
HA OTKJTFOYEHHE

Broxuposka JI3LI )

R
[ 15, 1o - basHEIE TOKH; . { Iyck JI3LI )

| ox - MAKCHMABHBIA (ha3HbIH TOK

_(CpaﬁaTbIBaHI/Ie JI31I
Ha OTKJIIOYEHUE

Cpabatsanne JI311I )

Pucynok 1.3.4 -OyHKIHMOHATBHAS CXEMa JIOTHYECKOH 3alTUThI ITUH

1.3.4/lyroBas 3ammuTa mKada

3ammra paboTtaeT 0e3 BBIIEPKKM BpPEMEHHM MpPH CpabaThIBAHUU JaTYUKOB JTYTOBOU

3amuThl mKada.

[IpenycmoTpeHa BO3MOXKHOCTh Pa0OTHI 3alUTHl "HA OTKIIOYEHHE' WM "Ha CUTHal C

KOHTPOJIEM TOKa (3a7aeTcsl yCTaBKOM).
XapaKTepUCTUKU AYTOBOW 3alUTHI IKada COOTBETCTBYIOT yKa3a

Tabmuma 1.3.4 -XapakTepuCTHKU JyrOBOM 3alIUThI Kada

HHBIM B Ta0Ommie 1.3.4.

HanmenoBanue napamerpa 3HayeHue
Jlnama3oH ycTaBOK IO TOKY cpaOaThIBaHUs, A 0,01 — 150
JIMCKpeTHOCTh YCTABOK 1O TOKY CpadaThIiBaHus, A 0,01
MuHMManbHOE Bpemsi cpabaThIBaHUS 3aIlUTHI, C 0,01 - 0,03

OyHKIMOHANbHAS CXeMa JYTOBOW 3alUTHI Kada MmpuBeaeHa Ha
JyTOBOM 3anuThl mkada ykazansl B Tabnuie b.3 npunoxenns b.
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|E.3| Konrpons o TOKy| E-% gpoa{%aTHBaHm
1

va —

e \™ 2y B & E anmTa

| Ot (. paboTaeT Ha

[ 1 ! Curnan
1

Ly OrkimoueHne CpabaTbiBaHHe 3a1.uHTLI>

Ha OTKJIKYCHHEC

[B.3[Hyr. 3amura mkaga |

1 OTKIL

1
i, Brm & CpabarbiBanue
- . JYTOBOH 3aIMTHI IKada
Ha OTKIIIOUEHUE

— CpabarsiBanue
JlyroBO# 3aIUTHI MKaha

I JyroBas 3amura mkaga

I s lgs | - dasubie ToKH;

| nax - MAKCHMaJIbHBIH (pasHbINA TOK

Pucynok 1.3.5 -OyHk1roHanpHas cxema AyroBOM 3aluThl mIKaga

1.3.53amuTa ot oaHOo(a3HBIX 3aMbIKAHUI HA 3eMJII0

3amura or ogHO(Ma3HbIX 3ambikaHuil Ha 3emutto (O33) mpenHa3HaveHa JUISL 3alIUTHI OT
3aMbIKaHUH Ha 3eMJTt0 B ceTn 6-10kB u umeer aABe cTyneHw.

[IpenycMoTpeHa BO3MOXKHOCTH PaOOTHl KaKIOW CTYNEeHW "Ha OTKIIOYeHue" Wi "Ha
CUTHAI" C BBIIEPKKOW BPEMEHH, 32/1aBa€MOU YCTaBKOM.

B mepBoii crynmeHH mnpeaycMOTpeHa BO3MOXHOCTH paborel mo HampspkeHuio 3UO (B
yCTaBKax BKJIIOYEH IyCK IO HampspkeHuio), mo Toky 3|0 (HenampaBjieHHas ), MO TOKYy H
HAMpaBJICHUIO MOIIHOCTH HYJICBOM TOCJIEIOBATEIBHOCTH (HAmMpaBiieHHAs) C KOHTPOJIEM
ucrnpasaocty 1ienu 3UO.

Heo6xoaumas koHpuUrypanus BEIOUpaeTcst yCTaBKaMU.

[TyckoBoi opraH MO HaMpsSHKEHUIO HYJIEBOW TOCIEIOBATEIHPHOCTH CpaldaThIBAET MIPH
IIPEBBIIICHUY YCTAaBKU II0 HAIPSDHKEHUIO C BBIACPKKOM BPEMEHHM, 3ajaBaeMoil ycraBkou. Ilo
BeMurHe (ha3HbIX HAMPSHDKEHUN ompeieniseTcsl HoBpexkaeHHas daza.

HampaBrnienne MOIIHOCTH HYJIEBOW TOCIEIOBATEIBHOCTH OMPEENSICTCS MO BETUYHUHE
dazoBoro yria mexay TokoMm 310 u Hanpspbrkennem 3UO. Yron MmakcuMallbHON YyBCTBUTEILHOCTH
pene HampaBlIeHUS MOIIHOCTH 33/1a€TCSl YCTaBKOW U MO3BOJSET MOJYYUTh HEOOXOAMMYIO 30HY
cpabarbiBanms. [l HampaBleHHOW CTymeHHW TIpu  oOpbiBe u3MmeputenbHor 1emun 3UO
npeaycMoTpeHa GpyHkius 0J0KkupoBKH paboTsl Wiy BeiBoga OHM (o BeIOODY).

Jluarpamma ompezeNieHuss HamnpaBiIeHUs MOIIHOCTH HYJIEBOM MOCIEI0BaTEeIbHOCTH
npuBesieHa Ha pucynke 1.3.6.

Hamnpasnenue 31
MOIITHOCTH B TUHUIO ,‘

31

Ok

1

II ¢ M.‘{.:¢K
~ 3U,

3 5-7°
Hanpasienue N 3l

1 1 1
MOIITHOCTH "Ha MHUHY" g

Pucynox 1.3.6 -/luarpamma onpezeneHus HalpaBiIeHUS MOIITHOCTH
Hy.]'IGBOﬁ IIOCJICA0BATCIIbHOCTHU
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Bo BTOpoil CcTynmeHM mOpeayCMOTPEHa BO3MOXKHOCTBH paboThl mo Toky 3l0 (BriroueH
TOJILKO MYCK IO TOKY), o HanpspkeHnio 3UQ BKITIOYEH TONBKO IMYCK IO HAMPSDKEHHIO), TI0 TOKY
310 u no Hanpspxenuto 3UO.

B crymenum Takke mpeaycCMOTpPEHa BO3MOXKHOCTh (DOPMHUPOBAHMS CUTHAIH3AINN
HeucnpaBHocTd 1enu 3|0 1O TPEBHIICHHIO YPOBHS TOKA M OTCYTCTBHIO TOBBIIICHHS
HanpspDKeHUs. [Ipu 3TOM TOK CUTHAIM3AIMU JOJDKEH OBITH OTCTPOCH OT TOKa HebayraHca.

XapakTepUCTUKH  3allWThl OT 3aMBIKAaHWA Ha 3E€MIII0 COOTBETCTBYIOT YyKa3aHHBIM B
Tabimmne 1.3.5.

Tabmuma 1.3.5 -XapakTepuCTHKN 3alIUThl OT 3aMBIKAHHUI Ha 3€MITIO

HaunmenoBanue napamerpa 3HayeHHne

JlnanazoH ycTaBoOK IO HanpspKEHUIo cpabateiBanus, B 0,01 - 200

Juanazon ycrtaBok Hyns (aszHoro HampsbkeHus u HampsbkeHus | 0,01 - 50
CUr"Hanu3anuu, B

JIMCKpeTHOCTH yCTaBOK MO HANPSDKEHUIO, B 0,01

Jlnama3oH ycTaBOK IO TOKY Cpa0aThIBAHUS U CUTHATU3ALNU, A 0,001-1
JIMCKPETHOCTh YCTaBOK O TOKY, A 0,001

JlnamaszoH yCTaBOK 1O BPEMEHH BBIIEPKKH, C 0-20
JIMCKPETHOCTh YCTaBOK IO BPEMEHH BBIIEPKKH, C 0,01
Hanpasnenue MomHocTu B nunuto/Ha muny

VYron MakcUMaidbHON YyBCTBUTEIBHOCTH peiie HampasieHus mornHoctd | -90 - 0
HYJIEBOW TIOCIJICIOBATEIBHOCTH, TPal.

JIMCKpPETHOCTh YCTaBKM YIJla MaKCHMalbHOW YYyBCTBUTEIbHOCTH peine | 1
HaIPAaBJICHUSI MOIHOCTH HYJIEBOM IOCIEI0BATEIBbHOCTH, I'Pa.

Ilopor 4yBCTBUTENBHOCTH pelie HaNpaBIEHUs MOUTHOCTH, BA 0,01

MuHMMaIbHOE BpeMs cpabaThIBaHUs 3AIIUTHI, C 0,01 -0,03

(DYHKI_[I/IOHaJIBHaSI CXCMa CTYIICHU 3allUuThbl OT 3aMBbIKaHUM Ha 3€MIIO MMpUBCACHA Ha
pucynke 1.3.7.YcTaBku 3aiuThl OT 3aMBIKAaHUH Ha 3eMJTIO YKa3aHbI B Ta0smie b.3 mpunosxenus
b.

1.3.63ammTa ot 00pbIBa ¢a3pl NUTaAIOLIET0 puepa

3ammTa OT 00pbIBa (a3pl mMHUTArONIEro (Guiaepa peajrn3oBaHa METOJOM KOHTPOJISI TOKa
00paTHOM MOCTIeI0BATEIHHOCTH.

3ammura pabotaer "Ha OTKIIOYEHHE' WM "Ha CHUTHAI C BBIICPKKOW BpPEMEHH,
3a7]aBaeMOM yCTaBKOM.

XapaKkTepUCTUKH 3aIIUTHI OT 00pbIBa (pa3bl COOTBETCTBYIOT yKa3aHHbBIM B Tabmuie 1.3.6.

Tabnuua 1.3.6 -XapakTepuCTUKH 3aLIUTHI OT 0OpBIBa (a3bl

HanmenoBanue napamerpa 3HaueHune
JlnamaszoH yCTaBKH 1O TOKY OOpaTHOM MOCIEA0BATEIbHOCTH, A 0,2-10
JIMCKPETHOCTh YCTAaBKH 10 TOKY OOpaTHOW MOCIE0BATENbHOCTH, A 0,1
JlnamaszoH yCTaBKH MO0 BPEMEHH BBIJICPIKKH, C 0 - 3600
JIMCKPETHOCTh YCTaBKH 110 BPEMEHU BBIICPIKKH, C 0,1
MuHuManbpHOE BpeMsi cpabaThIBaHMS 3alTUTHI, C 0,01 -0,03

DyHKIIMOHATBHAS CXeMa 3aIllUTHI OT 00pbhIBa (ha3kl mpuBeaeHa Ha pucyHke 1.3.8.YcraBku
3anIUThl OT 00pbIBa (a3el ykazaHsl B Tadbnune b.3 npunoxenus b.
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{ Tyck 30D )
|E.3|TOK Cpa6aTLIBaHPI$I| B5.3[30D |B'3|BpeM’1 BblﬂemeH' 5.3 Dg%HOI/E%T Ha
H i
I
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1

! i Curnan
1
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| ', Brn 1 OTKIIQuUeHHe [CpabaTEiBaHIe 3aH_II/ITLI>
IB ] | > ——t [Ha oTKIMIOYEHME
c — 2
_< CpabareiBanue 30D
Ha OTKJIIOYCHHE
las Igs Ic - pasHble TOKH; (CpaﬁaTbIBaHI/Ie 3OCD>

|, - TOk 0OpaTHOH MOCIEA0BATENBHOCTH

Pucynok 1.3.8 -DyHKIIMOHAIBHAS CXeMa 3alUTHI OT 00pbIBa a3kl

1.3.73amuTa OT NOBBILIEHUS HATIPSIKEHUSI

[Ipeana3znaueHa A 3aIUTHl OT MOBBIMICHHS HANPSDKEHUS. 3alIuTa cpadaThIBaeT, €CIU
YPOBEHB XOTs OBl OJTHOTO W3 TUHEHHBIX HAMPSHKCHUI MTPEBBIIIACT YPOBEHb YCTABKH.

[IpeaycmMoTpeHa BO3MOXKHOCTh pa0OTHI 3alIUThl "HAa OTKIIOYCHHE' WX "Ha CHUTHAN C
BBIJICPKKOW BPEMEHH, 3a7aBAEMOM YCTaBKOM.

XapakTepUCTUKHU 3alIUTHI OT TOBBIMICHHUS] HANPSDKCHHS COOTBETCTBYIOT YKa3aHHBIM B
taomure 1.3.7.

Tabmuua 1.3.7 -XapakTepuCTUKH 3aLIUThI OT MOBBIIICHUS HAIPSHKEHUS

HanmenoBanue napamerpa 3HayeHne
Jlnana3oH ycTaBOK M0 HaNpsHKEHUIo mycka, %0 10 - 150
JIMCKpeTHOCTh YCTaBOK MO HAMPSDKEHUIO Tycka, % 1
Jlnana3oH ycTaBOK IO BPEMEHH BBLIEPIKKH, C 0-10
JIMCKpPETHOCTh YCTaBOK IO BPEMEHH BBIJICPYKKH, C 0,01
MuHuMabHOE BpeMsi cpadaThIBaHUS 3alIUTHI, C 0,01 -0,03

@OyHKIMOHATIBHAS CXeMa 3allUThl OT ITOBBIIICHHS HANPSDKEHUS TPUBEICHA HA PUCYHKE
1.3.9.YcraBku 3aMThI OT MOBBIIICHUS HANPSDKEHUS yKazaHsl B Tabiuue b.3 npunoxenus b.

b.4 HaIpsiK. B.3|pacoraer na

Hanpsoxenue

[l
5.3 ycKa |B_3| 31TH | |B.3|Bp€M5[ BLIZ[ep)KKI/I| E
! ! 5 :
Un —] va ¢ Otk T ¢ Curnan
U e | 'y Bri. _Otriiouenue  [CpabarbiBaHne 3alMUTh] >
B —| U S —~— |Ha oTKIIOYEHUE
UC — amax
( CpabatsiBanne 3I1TH
HA OTKJIOYEHHUE
ITyck 3ITH ( CpabatsiBanune 3HH)

U,, Ug, Uc - (da3HbIe HAMIPSKCHUS;

Unmax - MakCHUMajJbHOE JTUHEWHOe HanpsKEHUEe

Pucynoxk 1.3.9 -OyHKroOHaIbHAS CXE€Ma 3alIUTHI OT MTOBBIIMICHHS HAPSHKCHUS

1.3.83amuTa MUHUMAJIBHOTO HATIPSAKEHU S

[IpennasHaueHa IS 3aIIUTHI OT TMOHIKCHUS HANpsDKEHUS. 3alluTa cpadaThiBaeT MpU
OJIHOBPEMEHHOM CHIJKEHUU BEJIMYMHBI JMHEHHBIX HANpsDKEHUH HUXKE YPOBHS YCTaBKU C
BBIJICPKKOW BPEMEHH, 3a7]aBA€MOI yCTaBKOM.

[IpenycmoTpeHa BO3MOKHOCTh paOOTHI 3allMTHl "Ha OTKIIIOYEHHME" WM "Ha CHUTHANI' C
BBIJICPKKOW BPEMEHH, 3a7]aBA€MOI yCTaBKOM.
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I[J'I}I HUCKIIHOYCHUSA JIOKHOI'O Cpa6aTI>IBaHI/I}I 3al0UTHI IpU OAHOBPCMCHHOM HMCUC3HOBCHUU
Gba3HbIX HanpsOKeHUH (OTKJIFOUCHHME BBIKJIIOYATENIs BBOJA HA CEKIHUIO) MPEAyCMOTpPEHA
OJIOKMpOBKA 3alMTBl IO YPOBHIO Hauuuusi (a3HOrO HampspKeHHs (3agaeTcsi B MEHIO
"DKcmnyatamus’”). 3anmra Takke OJIOKUPYETCs TIPH 0OPBIBE IENeH HATPSKCHHUS.

XapaKTepI/ICTI/IKI/I 3alUTbl MUHUMAJIBHOTO HAIPAKCHUA COOTBCTCTBYIOT YKAa3aHHBIM B
Tabimmne 1.3.8.

Tabmuma 1.3.8 -XapakTepuCTHKY 3alUTHl MUHUMAJIBLHOTO HAIIPSKEHUS

HaunmenoBanue napamerpa 3HayeHue
JlnanazoH ycTaBoOK IO HanpshKeHUIo mycka, % 10 - 100
JIMCKpETHOCTH YCTABOK IO HAMPSDKEHHIO TTycKa, %0 1
JlnamaszoH yCTaBOK 1O BPEMEHH BBIICPKKH, C 0-10
JIMCKPETHOCTh YCTaBOK IO BPEMEHH BBIIEPHKKH, C 0,01
MuHuManbpHOE BpeMs cpabaThIBaHMS 3alTUTHI, C 0,01 - 0,03

@OyHKIMOHANBHAs CXeMa 3allUThl MUHUMAJIBHOTO HANpsDKeHUS TpHBEACHA Ha
pucynke 1.3.10. YcraBku 3ammrhl MUHMMAJIbHOTO HANpsOKEHHWS yKa3aHbl B Tabnmue b.3
npusioxeHus b.

|B.4|Hop0r OIIp. HAJTMYHS U|

U I { Tyck3MH )

A Uq)max

hmax [6.3Bpemst Brimepyk|
b.4 HomuHanbHOE HaNpsiK. 2
IUTa
b.3 HanpsixeHue mycka E

1
1 1
1
! Curnan
1
1

(=

Jamax] ]
TKJIFOYCHNE

Otk

Bk Cpa0arbIBaHUE 3aLIUTHI
< Lt p 1] >
Uumax —— Ha OTKJIIOYEHUE

“ocrosHne BB y ( CpabatsiBanne 3MH
"Orkmoden"” & HAa OTKJIIOYECHHE
%’If;o [?PET-BB CpabartbiBaHue 3MH)
HAMPSHKCHAST
U, Ug, Uc - basubie Hanpspkenus;

- MAKCHUMaJIbHOC (1)2131—106 HapsKCHUEC,
- MAKCUMAaJIbHOE JTUHEHHOE HaIIpsAXCHUEC

Ucpmax
U

amax
Pucynok 1.3.10 -OyHKunOHaIbHASA CXEMA 3AIUTH MUHUMAIBHOTO HANIPSHKCHUS

1.3.93ammuTa oT neperpy3ku

3ammTa OT Teperpy3Kd NpeAHa3HadYeHa I CUTHAJIM3AIMM HaJW4dusl TEPerpy3Kd o
YPOBHIO MaKCUMAaJIbHOTO (pa3HOTO TOKA.

3amura paboTaer "Ha CUTHAI C BBIIECP)KKOM BPEeMEHH, 3a]1aBaéMON YCTaBKOM.

XapaKTepUCTUKH 3aIIUTHI OT EPErpy3KH COOTBETCTBYIOT YKa3aHHBIM B Tabiuue 1.3.9.
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Tabmuna 1.3.9 -XapakTeprucTUKU 3alUThI OT MEPETPY3KU

HanmMeHnoBanue mapamerpa 3HaveHue
JlnanaszoH ycTaBOK 1O TOKY cpabarbiBaHms, A 0,01 - 150
JIMCKPETHOCTh YCTABOK MO TOKY cpabaThIBaHus, A 0,01
Jlnana3oH ycTaBOK IO BPEMEHH BBLIEPIKKH, C 0-100
JIMNCKPETHOCTh YCTaBOK 110 BPEMEHH BBIICPKKH, C 1
MuHMManbHOE BpeMsi cpabaThIBaHUS 3aIUTHI, C 0,01 -0,03

OyHKIIMOHAIbHAS CXeMa 3alllUThI OT Meperpy3ku npuBeaeHa Ha pucyHke 1.3.11.YcraBku
3alUThI OT NEPErpy3Ku ykas3ansl B Tabauue b.3 mpunoxenus b.

B-§| gpoé(6aTLIBaHHg |B4 3011 | |B.3|BpeMﬂ BLII[ep)KKI/I|
: ' |

A I Va i Otk = !
max !
lg —] Ly B, , ( CpabarsiBanue 3071 )

I I max

| oo I, Ic - basHEIE TOKH; ( Myck 3011 )

Imax - MakKCHUMaJlbHBbIU (1)33HI>II/I TOK

Pucynok 1.3.11 -OyHKIMOHABHAS CXEMa 3alTUTHI OT MIEPETPY3KU

1.3.100npenenenue MecTa MOBpPeKICHHUA

[To GamaHCy peakTHBHBIX MOIIHOCTEH MPSAMOW M OOpPAaTHOW TOCIEIOBATEIHPHOCTEH B
TOYKE TOBPEXKACHUS ONpeNeNsieTcs paccTosHMe J0 Mecta noBpexiaeHus. Ilpu pacuere
paccTosiHUA [0 MecTa MOBPEXKICHHUS HCIONb3YIOTCS BTOPHUYHBIE 3HAYEHUS YAEIbHBIX
COIIPOTUBJICHUM.

XapakTepucTUKH (PYHKIHMH ONpPEJETICHHUsS MECTa MOBPEXICHUS COOTBETCTBYIOT yKa3aH-
HbIM B Tabiume 1.3.10.

Ta6muma 1.3.10 —XapaktepucTuku QyHKIIUN OTMPEISICHUS MECTa TTOBPEKICHUS

HaunmenoBanue napamerpa 3HayeHue
Jlnamnas3oH ycTaBOK yJIelIbHOTO CONPOTHBIICHHS TTOCIeIoBaTeIbHOCTEH, OM/KM 0,0001 - 10
JIMCKPETHOCTH YCTABOK YCIBLHOTO COMPOTHBIICHUS mocieaoBareabHocTeit, Om/km | 0,0001
JliiHa JIMHUAW, KM 0 - 999,99
JIMCKpeTHOCTh 3a/laHusl JUIMHBI TUHUU, KM 0,01

VYcraBku (YHKIMM ONpEICNCHHs MecTa IOBPeXAEHUS yka3zaHbl B Tabmume b.3
npunoxenus b.

1.3.11KoHTpoab uenei HanmpsizKeHUust

JUie  KOHTpOJISI LEIOCTHOCTH HW3MEPHUTENBHBIX LENeH HaNpsyKEHUs MCIIONb3YIOTCA
CUMMETPHUYHBIE COCTABIISAIOIINE TOKOB M HANPSKEHUH, paCCUMTAHHBIE 10 U3MEPEHHBIM (Da3HBIM
3HayeHusM ¢ Tpanchopmatopo TH u TT.

Jlis NONOJIHUTENBHOM OJOKMPOBKHU IO MOTEPE HANPSKEHUS MOXKET ObITh HCIOJIb30BaH
CHUTHaJI ¢ OJIOK-KOHTAKTOB aBTOMATOB LiENEH HampsyKeHUs, MOJaBaeMblil HAa COOTBETCTBYIOIUI
nuckpetHbid Bxoa [IM P3A.

IIpu oOpbIBe wemeill HampspKeHHsA, a Tak >ke npu BeiBeAeHHOH (ynxmuu KIH
bopMHpyeTCst TUCKPETHBINA BRIXOAHOM cuTHAI "OOpHIB 11eTIel HANPSHKEHUS

XapakTepucTUKN (PYHKIIMU KOHTPOJIS IeTel HANpsHKEHUs COOTBETCTBYIOT YKa3aHHBIM B
tabmume 1.3.11.
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Tabmma 1.3.11 —XapakTepucTuku pyHKIIUH KOHTPOJIS IeNel HapsKEHUs

HanmenoBanue napamerpa 3HayeHue
Jlnana3oH ycTaBoK cpabaTeiBaHHs U Bo3Bpara o Hanpsbkernto (U1, U2, UO),B 0 —200
JIMCKPETHOCTh YCTaBOK cpabaThiBaHus M Bo3BpaTa mo Hanpsbkennto (U1, U2, UO),B | 0,01
Jlnamna3oH ycraBok cpabateiBanus 1o Toky (11, 12, 10), A 0-200
JIMCKPETHOCTH yCTaBOK cpabateiBanus o Toky (11, 12, 10), A 0,01
MuHuManbHOE BpeMs cpadaThIBaHMS, C 0,01 -0,03

OynknuonanpHas cxema ¢yHkinun KIH npuBenena na pucynke 1.3.12. YcraBku
(GyHKIMU KOHTPOJIS Lenei HanpshKkeHus ykasanbl B Tadbnune b.3 npunoxenus b.

I Astomar TH otkmouen

IIOPOI" CPABATBIB.ITO Ul
TIOPOT" BO3BPATA I10 U1

b.

w

53 [KOHTP.IIPAIMOM
-2 [OCIIEAL.

® |

3| KOHTP.OPATH.
->| OCIIES,

I Orkn.

2]

® |

|y B

53 KOHTP.HYJIEBOU
2| IOCJI.

& 1 om

A
U Ul | /
Ue Ul<
5.3 TTOPOI" CPABATBIB.IIO U2
*2[TIOPOT BO3BPATA T10 U2
I
u2 /
uz2 >
5.3 TIOPOT" CPABATBIB.ITO UO
2| ITOPOI" BO3BPATA I10 UO
|
uo /
uo >

B.3|I10OPOI" CPAB. I10 IIMAX

In 11
[ L1 1<

B.3(IIOPOI" CPAB. I1O I1IMIN

I\ 11

— 11>

B.3|IIOPOI" CPABATBIB.IIO 12

1\ 12

— 12<

B.3|IIOPOI" CPABATBIB.IIO 10

I\ 10

Bxi.

—| 10 <

rL s

B.

BPEMSI ITEPEX.
TIPOLIECCA

53 KOHTPOJIb
"~ |L{ETIEM HAIIP.

| Omx.
! B

OOpbIB 11eMICi HAMPAKCHNS,

BP. BBIIEPXKKI
CHTH. KIH

B.3

"

T
A | OO6pbIB emneit
' ! HaIpSKEHHs

B

Pucynok 1.3.12 -OyHKUIMOHAIBHAS CXEMa KOHTPOJIS enel HalPsKEHUS
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IIpu BeIOOpEe yCTaBOK (YHKIMM KOHTPOJSI LIEIOCTHOCTH IIeTel HAampsDKEHUsS clenyer
PYKOBOJICTBOBATHCS CIEAYIOIIUMHU COOOPAKECHUSAMHU:

1. OnHOBpeMeHHBI KOHTPOJIb HANPSHKEHHS M TOKA HYJIEBOHM MOCIENOBATEIbHOCTH, a
TaKXKe HamnpsHKeHUsT M TOKa OOpaTHOHM IOCIEI0BATEIbHOCTH, TMO3BOJISIET HACHTHU(HUIMPOBATH
OOpBIB OHOM MM IBYX (a3 B U3MEPUTEIBHBIX LEMIX HANPSHKEHUS B HATPY304HOM pEXHUME.

Tax npu 0OpbIBe 0HOI POM3BOIBLHON (Da3bl MM OJHOBPEMEHHOM OOpBIBE IBYX JIHOOBIX
¢da3 B Harpy304YHOM peXHME B H3MEPUTENBHBIX LEMAX HANPSHKCHUS MOSBUTCS ACUMMETPHS,
KOTOpasi TMpHBEIACT K TNosBIeHUIO HanpsbkeHuit HyneBoit  (Uo) u ooparnort (Up)
nocjenoBarenbHOCTed. BenuunHa 3TuX HampsokeHUH OyneT NpUOTU3UTENBHO pPaBHA OJHOM
Tpetd (a3HOro HANpPsHKCHHS B Harpy3odHom pexume (= 19,3 B). Ilpu stom acummerpust B
TOKOBBIX IIETISIX HE U3MEHUTCA U OyJleT He3HaYUTeNbHa.

B cBsi3u C BBINIEH3JIOKEHHBIM, YCTaBKM (YHKIIMM KOHTpPOJIA LIENeH HampspKeHUs Mo
napamMeTpaM HyJIeBOM M OOpaTHOH  IOCIEAO0BaTEIbHOCTH IIefecO00pa3HO BHIOMpATh B
CJIEAYIOUIMX Mpeaeax:

- TIOPOT' CPABATBIB.ITO U2 (UO) - (5-10)B;
- TIOPOT BO3BPATA 10 U2 (UO) . <5B:
- TIOPOT CPABATBIB.IIO 12 (10) - K3*1 50" A;

rre: K3 =1,5-3 —koadpdunuent 3anaca,
l20)F — BenMuMHA TOKa 0OpaTHOM (HyJIEBOIi) MOCIENOBATENFHOCTH, 00YCIOBICH
Hast aCHMMETpHUEH (a3 B HArPY30YHOM PEKUME.

2. [TapamienbHbIH KOHTPOJIb HAIWYHS HANPSKEHUS U TOKA MPSMOM MOCIEI0BaTEIbHOCTH
NO3BOJISIET UACHTU(UIUPOBATh OAHOBPEMEHHBIN OOpPBHIB TpexX (a3 HaNpsHKEHUS B HArpy304HOM
PEXHUME IEKTPONEPEIAUH.

IlooToMy  ycTaBKM  KOHTpOJS  IapaMeTpoOB TOKa W HANPSDKCHWS — IPSIMOU
MOCJIEI0BATEIBHOCTH 11eNIeCO00Pa3HO BEIOMPATh B MpeeiaX CIeIyIONX 3HAaUCHU !

- [IOPOI' CPABATBIB.IIO Ul - < (5+10) B;

- [IOPOI' BO3BPATA I1O Ul - > 50B;

- [IOPOI" CPAB. I10O 11IMIN - Kmin*ly,s A;

- [IOPOI" CPAB.IIO 11IMAX - Kmax*Inax ¥ A;

rne:  Kmax = (1,%1,2) —koaddumment 3anaca;

Imax "° - MaKCUMAaJIbHBIM TOK HATPY304HOIO PEXKHMA;

Kmin = (1,52,5) - ko3hOUIHEHT OTCTPOWKH OT TOKOB HABOJIKU TIPHU
OTKJIIOYCHHOU JIUHUY,

las - MAKCUMABHBIN (ha3HBIN TOK HABOJKH OTKIIOYCHHOH JIMHUU.

3. Vcraskn «KOHTP. TIPSIMOM IIOCJIEJl.», «OHTP. OBPATH. IIOCJIE[L.»,
«KOHTP. HVYJIEBOM IIOCJL» m03BONAIOT PACIIMPHTL BO3MOXKHOCTH HacTpoiiku KITH.
JlaHHBIE KOHTPOJIH NMPSIMOM, OOPAaTHOI U HYJEBON MOCIEI0BATENBHOCTEH, TaK XKe KaK ¥ KOHTPOJIb
Leneil HanpsyKeHUsI MOYKHO KaK BKJIFOYMTH, TaK U OTKIIOYUTH, YTO TAET BO3MOKHOCTb YIIPOCTUTh
IIPOBEPKY 3alLHUT.

Opnako cnexyer obparute BHUMAHUME, urto curyarus, Korja BKJIIOYEH OOmIuit
KOHTPOJIb M BBIKJIIOUYEHBl KOHTPOJHM MPsIMOM, OOpaTHOM M HyJIEBOW MOCIEN0BATEIbHOCTEH,
daktuaecku pasHocmibHA OTCYTCTBHUEIO KOHTPOIISI IO CHMMETPUYHBIM COCTABIISIOIINM.

Ipumeuanue: B cersix ¢ m3onmmpoBanHoi HeiTpanpio (6 — 35 kB) pexkomenmayercs
«KOHT. HYJIEBOU ITOCJI.» OTKJIIOUHT.
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4. Koppexktnslii Boi0op ycraBok «BPEMS IIEPEX. [TIPOLIECCA» u «BP. BBIIEPXXKKU
CUT'H. KIIH» mo3BoisieT HCKIOUYUTH JokHOEe cpabareiBanne KI[H Bo Bpemsi mpoTexanms

MEPEXOJHOTO TIpoIlecca B JHEProceTH M M30ekaTh OJOKUPOBAaHUS 3alIUT. PekoMeHayeMoe
3Hauenne yctaBku «BPEMS TIEPEX. ITPOLIECCA» B npenenax 0,1+1cek.

1.3.12ABTOMaTHYECKOE MOBTOPHOE BKJIIOYEHHE

ABromaruueckoe  moBTopHOe  BkitoueHue — (AIIB)  samyckaercs 1o dakry
CaMOIpPOM3BOJILHOTO OTKItoueHus: BB wnu otkmouenuss BB ot 3ammut. PeanmmnzoBano AIIB
IBYKpaTHOTO JeicTBus. [IpemycMoTpeHa BO3MOXKHOCTH BBIOOpA 3alllUT, MO CpadaThIBAHHIO
KOTOPBIX 3aImycKaeTcs Kaxabii uki AIIB.

3anpet AIIB ocymecTBisiercs Ipu:

- cpabarbiBanuu GyHkimu YPOB, peanusoBannoii B [IM P3A "/liamant”;

- PyYHOM OTKIIFOUCHHH OT KJIF0Ya YIPABICHUS BBIKIIIOYATEIIEM;

- HAUIMYMU quckpetHoro curnana "3ampet AIIB" ot cxem cymectBytomniero YPOB,;

- py4HOM BKJIFOYCHHH Ha (PUKCHPOBAHHOE BPEMS;

- HEHCITPaBHOCTHU BBIKJIIOUATEIIS.

ITo ¢akty mycka AIIB ¢dopmupyorcs BeIXoaHBbIE IUCKpeTHble curHansl "[lyck AIIB",
"TIyck AIIB 1 nukma", "Ilyck ATIB 2 iukima" cooTBETCTBEHHO, MO (DAKTy YCIEITHOTO BKIIFOUCHHS
BB no AIIB ¢opmupyercss BbIXOAHOM AucKpeTHbIM curHan “Ycmemnoe AIIB", a mo dakry
neycnemHoro AIIB dopmupyroTcsi BbIXOAHBIE IHUCKpeTHBIE curHaibl ' Heycremnoe AIIB",
"Heycnemnoe AIIB 1 nukna", "Heycnemnoe AIIB 2 nukia" cooTBeTcTBeHHO. JITUTETBHOCTD
CUTHAJIOB 3a/1a€TCs B IPOrpaMMe HACTPOUKH JIOTUKH.

XapakTepucTUKu (PYHKIIUA aBTOMAaTHYECKOTO TMOBTOPHOTO BKIFOYCHUS COOTBETCTBYIOT
yKa3aHHBIM B Tabmuie 1.3.12.

Tabmuna 1.3.12— Xapakrepuctuku Gyakmuu ATIB

HanmenoBanune napamerpa 3HayeHHne
YcraBka o Bpemenu neiicteust AIIB 1-ro nukia, ¢ 0,1-30
JluckpeTHoCcTh ycTaBku o Bpemenu aercteust AIIB 1-ro nukna, ¢ 0,1
YcTaBka 1o BpeMeHH OJIOKMPOBKH NpH BKJII0YeHNH BB, ¢ 1-360
JIucKpeTHOCTh yCTaBKH MO BpEMEHH OJOKMPOBKHU NpH BKJItodeHNU BB, ¢ 1
YcraBka o Bpemenu neiicteus AIIB 2-ro nukia, ¢ 1-60
JluckperHocTh ycTaBku 1o Bpemenu neiicteust AIIB 2-ro nukia, ¢ 0,1
YcraBka mo Bpemenu roroBHoctd AIIB 2-ro nukia, ¢ 1-60
JluckpeTHoCcTh ycTaBku no Bpemeru roropHoctd ATIB 2-ro nukina, ¢ 1
YcraBka 1o BpeMeHu OIOKMPOBKY Ipu BKJIoUeHuu BB, ¢ 1-360
JIuCKpeTHOCTh YCTaBKH MO BpEMEHH OJIOKMPOBKHU NpH BKJItoYeHNU BB, ¢ 1

OynknuonansHas cxema AlIB npuBenena na pucynke 1.3.13.¥YcraBku ¢ynkiuu AIIB
yka3ansbl B Tabnuue b.3 npunoxenus b.
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1.3.13ABTOMaTHYECKOE BK/IIOUYEHHE pe3epBa

DyHKIMSA aBTOMATHYECKOro BKJIOUeHUs pesepBa (ABP) mpennasnadeHa s BbIAaYd
KOMaHJIbl Ha BKJIIOYEHHE BBIKJIIOYATENs Oe3 BBLACPIKKM BpPEMEHH MpH HaJUYUU Ha BXOJIE
IIM P3A nuckpernoro curHaina "Komanma BxmoucHus mo ABP" (ecnu B ycraBkax "ABP"
BBeneHa (ynkuus "Komanna B no ABP"), a rakxke mis popmupoBanus curaainoB "KoHTpob
Hanuuus HanpspkeHus: 6 kB" u "Kontposb oTcyTcTBUS Hanpspkenus 6 kB".

HetictBue ABP Giokupyerces:

- IPU HEUCTIPABHOM BBIKJIIOUYATEIIE;

- Ha BpeMs OnokupoBku npu BkiItoueHnn BB mo ABP na K3.

ITo dakry Bblmaum komaHawsl BkItoueHHs BB mo ABP dopmupyercs BbIXoaHOM
muckpetHbiit curnan [IM P3A "Bxmtouenne BB o ABP", a o ¢axTy ycnemrHoro BKIIOUYEHUS
BB no ABP dopmupyercs BbixomHoi nuckperneii curran [IM P3A "VYcmemmnoe ABP'.
JUTUTETbHOCTh CUTHAJIOB 33JIa€TCS B POTrPaMMe HACTPOMKH JIOTHKH.

XapakTepucTUKU (PYHKIMH aBTOMAaTHYECKOIO BKJIIOYEHHS] pe3epBa COOTBETCTBYIOT
yka3zaHHbIM B Tabnume 1.3.13.

Tabmuna 1.3.13 —XapakTepucTHKi (PyHKIIUN aBTOMAaTHYECKOTO BKJIIOUEHHSI pe3epBa

HaunmenoBanue napamerpa 3HayeHue
Jlnana3oH ycTaBOK MO YPOBHIO OTCYTCTBUS HaNpspKeHus1, %0 10 - 100
JlnanaszoH yCTaBOK 10 YPOBHIO HATMYUS HATpsDKEHUs, %0 10 - 100
JIMCKPETHOCTH YCTABOK MO YPOBHIO HampsikeHus, %o 1
Jlnama3oH ycTaBOK 1O BpeMeHH aHanu3a aeiictsusi ABP, ¢ 0,1-30
JIMCKpeTHOCTh YCTaBOK MO BpeMEHH aHaym3a aercteus ABP, ¢ 0,1
Jlnana3oH ycTaBKM 10 BpeMeHHU OJIOKHPOBKH NpH BKItoueHnH BB, ¢ 1-360
JIucKpeTHOCTh YCTaBKH 1O BpeMEHH OJOKMPOBKHU IpH BKItoueHnn BB ABP, ¢ | 1

OyHKIMOHANBHAS cXeMa (OpPMHPOBAHUS NUCKPETHBIX CUTHanoB “KOHTpomb Hammuus
Hanpsbkenus 6 kB" u "Kontponb oTcyTcTBus Hanpsbkenus 6 kB" npuBenena Ha pucynke 1.3.14.
VYcraBku ¢pynkunn ABP ykazansl B Tabnunie b.3 npunoxenus b.

B.3| Yp. Hanuuus U 6 kB
B.4{Koad. Bo3s.oprana UMX

b.4 HomuHanpHOE HaIPsDK.

v
u_ > Koutponp Hamuuns
amin < HaHII;%)KGHHﬂ 6 kB >

|E.3| Kontpomns U 6 kB
i
1
L+ BRI

U

amin

o >

ccc
(¢}

OTKII.

B.3| ¥p. orcyrcTBus U 6 kB
B.4Koad. Bo3s.oprana UMN

Bb.4 HoMuHanpHOE HaIPsDK. 2
: S
Unmax [
(" KoHTpo:nb OTCyTCTBHS
\___ Hamnpsbkenwusi 6 kB
U <
amax
OOpsbIB Lienen
AlpPAKCHU S

Ua, Ug, Uc - ha3ubie HanpspKeHUS,
U imin — MUHUMaJIbHOE JIMHEWHOE HANPSIKEHUE,
U imax — MaKCHMaJIbHOE JIMHCHHOE HAMPSKCHHE

Pucynok 1.3.14 -®ynkimonanbHas cxema (popMUpOBaHUS TUCKPETHBIX CUTHAJIOB
"KonTpons Hannuus Hanpspbkenus 6 kB" u "KonTpons oTcyrcrBus Hanpspkerus 6 kB"
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1.3.14Pe3epBupoBanue oTka3a Boikiaodaress (YPOB)

Oynknus YPOB 3amyckaeTcst mpu cpabaThIBAaHUH 3aIIUT HA OTKIIIOUEHUE.

Hauano mycka mMKIOrpaMMbl COOTBETCTBYET MOMEHTY CHSTHSI KOMaHIbl OTKIIIOUCHHUS,
JUTATEIEHOCTh KOTOpo# 2T macm.oTki. OTKa3 BBIKIIOYATENS ONpeAeIsieTcs Mo Tokam a3 A, Bu
C ¥ 0 HAJMYMUIO BKJIIOYCHHOTO COCTOSIHUS BBIKJIIOUATeNs (€M B YCTaBKax BBEICH KOHTPOJIb
PIIB). Bpemennass nukiaorpamMmma (GOpMHpPOBaHHS BBIXOJHOTO curHaiga "Pabora YPOB"
npuBeneHa Ha pucynke 1.3.15.

' AN e e ANA
CAAVIRY

—

CpabartsiBanne
3aIUTHI

—

Komanpa otkiroueHus

—

J T —————
2Tnacn.otki, | Murepsan 1o KOMaH/Ibl Ha CONIEHOML
BbL1AYH 110~ :

BrOpHOii KoMa-
JIbl HA COJIEHOMT

"Pabora YPOB" -

a) Kourpons PIIB 8 YPOB otkitroucH

| /\ \zz;;:o?ﬂ\ //\\ /\ A
\/

JUIHTEIbHOCTE HOBTOPHOI
2Tnacn.oTK1 ad Ha

BBIJIAYH 1O~
BTOpHOiH KOMat-

Cocrosinne BB JIbl Ha COIEHOMT
"Brurouen” (PIIB)

—

—

<
<

CpabarbiBaHHE
3aIUTHI

—

Komanna otkmmrouenus

—

"Pabora YPOB"

— —

6) Konrpous PIIB B YPOB BritoueH

Pucynok 1.3.15 - BpemenHas mukiorpamMma (HOpMHpPOBaHHUS BBIXOJHOTO CHTHAJIA
"Pabora YPOB"

Xapakrepuctuku GyHKIMA YPOB coOTBETCTBYIOT yKa3aHHBIM B Tabmuie 1.3.14.

Tabnuua 1.3.14 —Xapakrepuctuku Qynkiun YPOB

HanmeHoBaHMe apameTpa 3HayeHne
Jlnana3oH yctaBok 1o ¢a3zHomMy TOKy Juist mycka YPOB, A 0,01 - 100
JINCKPETHOCTh YCTaBOK 1O (ha3sHOMY TOKY, A 0,01
WuTepBan BpeMeHu 110 Belgaun noBTopHoi komauasl "OTKIJT", ¢ 0,01-2
JlimmrensHOCTH IOBTOPHOM KoManab1 "OTKIJI", ¢ 0,01-1
JINCKPETHOCTh BPEMEHHBIX YCTaBOK, C 0,01

OynkuuoHanbHas cxema (ynkinun YPOB npuBenena nHa pucynke 1.3.16. YcraBku
¢yakuu YPOB yka3zansl B Tabnuie b.3 npunoxenns b.
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1.3.15¥YnpaBiieHue BbICOKOBOJIbTHBIM BBIKJIIOYATEIEM

OTkiTI0YeHNE BHICOKOBOJIBTHOTO BBIKITIOYATENS IPETYCMOTPEHO B CIEAYIOIINX CIydasx:

- IpU cpabaThIBAHUU COOCTBEHHBIX 3AIIIUT,

- [IPY HAJIMYMH CUTHAJIOB BHEILIHETO OTKIJIIOUEHUS,

- pU PYYHOM OTKJIIOYEHHH OT KJII0Ya YIPaBJICHUSI BBICOKOBOJIBTHBIM BBIKIIIOUATEIIEM
(ecym B MeHro "Dkcrutyaranus’ BBeaeHa ¢pyHkuus "Ortkiarouenue ot KV");

- TpU BKaThIBAHWHW/BBIKATHIBAHUU TEJICKKH C BKIIOUeHHbIM BB (ecim B MeHio
"Okcrutyaramus’” BBeaeHa GyHkims "OTKII. 10 TenexKke").

Bremonnenne komannael “"OTKJI" koHTponupyeTcss mO COCTOSHHIO OJOK-KOHTaKTOB
BbIKIItoUarenss "Bxmoden", "OtkimoueH”. JIIMTENBHOCTh KOMAaHIbl OTKIIIOYEHHS paBHA
YIABOGHHOMY  MAaclOpPTHOMY  BpPEMEHM  OTKIIOYEHMsS  BBIKJIIOYATENs, 3aJlaHHOMY B
JKCIUTyaTalMoHHBIX napameTpax [IM P3A, nmpuBenenubix B Tabnuie b.4 npunoxenns b.

ITo ¢akty oTKItOYCHMS BBIKJIIOYATEIS (KpOME PY4YHOTO OTKJIHOYEHHUs) (hopMupyercs
BBIXOJTHOM AUCKpeTHBIN curHan [IM P3A "ABapuiiHoe oTKItOueHHE" .

Bxutouenue BBIKIIIOUATENS MPEAYCMOTPEHO:

- B nukiax AllIB;

- IPY HaJMYUM KOMAHJbl BKJIFOUCHHS OT KJIFOUa YIpPaBJICHHS BBIKJIOUaTesieM (eciau B
MeHIO "DKcrutyaranus” BBeneHa GyHkius "Bxarouenne or KV");

- IpU HATMYUU KOMaHnbl BKIodeHus mo ABP (eciu B ycraBkax "ABP" BBeneHa
¢dyukius "Komanna Bxit. mo ABP").

Beimonaenne komanapl "BKJI"  koHTposmupyeTcss 1O COCTOSHHIO OJIOK-KOHTAKTOB
BBIKIIOUarenss 'Bxmouen”, "Otxmoden". JIMTENTbHOCT, KOMaHIbl BKJIIOYEHHUS paBHA
YIBOGHHOMY  MAaCOPTHOMY  BpEMEHM  BKIIOUEHHUS  BBIKJIIOYATENS,  3aJaHHOMY B
9KCIUTyaTalmoHHbIX mapamerpax [IM P3A (rabmuna b.4 npunoxkenus B).

[To dakty camompousBonbHOTO OTKItOUeHUss BB GopMupyercst BEIXOIHON NUCKPETHBIN
curan [IM P3A "CamompousBonsHoe oTkimoueHne BB, a mo ¢akty camomnpousBoiIbHOTO
BkItoueHuss BB ¢opmupyercs BeixonHoi auckperssiii curnan [IM P3A "CamonpousBoibHOE
BKiroueHue BB". JIMTenbHOCTh CUTHAIOB 3a/1a€TCs B IPOTPaMMe HACTPONKH JIOTHKH.

CocrosiHME BBIKJIIOUATENSE OTOOpakaercs curHanmamu ' Wuaukanus "BB  BkmtoueH",
"Nunukamus "BB orkirouen”. OTkiIOueHHE BBIKIIOYATENs (KpOME PYYHOTO OTKIIFOUCHHS)
CONPOBOKIAaeTcss MuranmeM curHana “Hugmkanums “"BB  orkmrouen” (ecim B MEHIO
"Okcrmtyaranusa’” BBeaeHa GyHKIUA "Muraroin. nHankaus 3J1"), KoTopoe KBUTHPYETCS KIFUOM
ynpasiaeHuss OtkmtoueHue ot KVY" wmm curnanom "KBuTupoBaHue MHUTaHus HHIUKALUM' .
Bxirouenue BbIkiTtouarens (KpoMe pyYHOTO BKJIFOUCHHSI) COMPOBOXIACTCS MUTAHHEM CHIHAJA
"Nunukanus "BB Bkmodyen" (ecam B MeHo "Dkcrutyaramnus’ BBemeHa (yHKuus Murarorr.
unmukanus KJI'), xoropoe kBuTHpyeTcs KirouoM ympasieHus 'Bkmouenue or KY" wim
curHajioM "KBUTHpOBaHWE MUTAHUSI UHIUKALIUK' .

HckmoueHa BO3MOXHOCTh MHOTOKPAaTHOTO BKIJIIOUEHHUS BBIKJIIOYATENS HA KOPOTKOE
3aMbIkanue. [lapaMeTpsl 3amuThl OT "npbiranbsa” - "Bpemsi OJIOKUPOBKH PYYHOTO BKIIOYEHUS U
"BpeMsi KOHTpOJISI pyYHOTO BKJIFOUEHHUA' 3a/al0TCsl B KCIUIyaTallMOHHBIX napamerpax [IM P3A
(tabauma b.4 npunoxenns b).

CocrosHue 1enel ympaBieHUS BBIKIIOYATENS ONpEeseTcss MO BHEIIHMM CHUTHaJlaM
(npu mammunn) "COCTOSHUE OIEPTOKA ITEIIEN VIIPABJIEHNS BB" ("HeucnpaBHocTb
nenei ympasienus, omeproka"), "KOHTPOJIb LIETIM OTKJIIOYEHUA" ("HeucnpaBHocTh
nenu otkmodenus”), "TIPYKMHbI HE 3ABEIEHbBI", "IIOHWXEHUE IIJIOTHOCTU
OJIEI'A3A" u o HEMCIPABHOCTH BBIJIAETCS COOTBETCTBYIOIIAsI CUTHAIM3ALIUS.

OyHKIMOHATBHAS CXeMa YIIPABJICHUS BBHICOKOBOJBTHBIM BBIKIIOUYATENIEM MpPHBEICHA Ha
pucynke 1.3.17.

dopMupoBanue curHajiga "YcKopeHHue" OCYIIECTBISETCS MO COCTOSHUIO OJIOK-KOHTAKTOB
BhIKJItoUarens "Bxmtouen", "OtkmtoueH". JnuTenbHOCTh curHaia "YckopeHue" orpeaenseTcs
ycTaBkoi "Bpems BBoma yckop.".

OyHKIMOHATbHAS cxema (dbopMupoBaHUs BHYTPEHHETO JIOTUYECKOTO
curnana "Yckopenue" npuseneHa Ha pucynke 1.3.18.
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Pucynok 1.3.17 -OyHkuunoHanpHas cxema ynpasiieHnus BB



AABI'.421453.005 — 109.03349

1 T
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Pucynok 1.3.17 -IIponomxenue

.3|Bpems BBOAA yCKOP.
Cocrosirne BB & |B3| P . Yerop |
"OTkmoueH"

C BB ! S| &
OCTOSIHHE
L S Vetopenne )

IL

Pucynok 1.3.18 -DynkipoHanbHas cxema (POpMUPOBaHHS BHYTPEHHETO
JIOTUYECKOTro curHana 'Y ckopenue"
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1.3.16PacueT pecypca BbICOKOBOJIbTHOI'0 BHIKJII0YATEJIs
Pacuer KOMMYTalMOHHOTO pecypca B MPOLEHTAaX MPOM3BOANUTCS OTAENBHO JUIS KaXKHIOH
(ba351 BBIKJTFOYATCJIA C YUCTOM (baSHBIX TOKOB IIPpU OTKJIHOYCHUHN U BKIIFOYCHHUU BBIKJIHOYATCIIA.

_ 631 28,
R - —* I/| HOM.OTKIL ' 1000/ ’
%‘ N max ( o) °

rae N -KOJUYECTBO MPOM3BEACHHBIX ONEPAIMi BKIIIOYCHHUS/OTKIIIOUCHHS

Nmax - MakcuMaabHOE KOJMYECTBO OTKIIOUEHHH ISl JaHHOTO THUIA BBIKIFOYATEIIS
(3amaercs yctaBKO#);

| - TOK MpU OTKITIOYEHUH WU BKIIFOUCHUH BBIKJITFOYATEIIS;
iom. orn, -~ HOMHUHAJIBHBIN TOK OTKJTFOYCHHS BBIKIIOYATENS (33a€TCS YCTaBKOM).

Peanm3oBaHHasi xapakTepUCTHKAa KOMMYTAI[MOHHOTO pecypca NpHBEICHAa Ha PUCYHKE
1.3.19.

JUIS JAHHOTO THIIA BBIKIIOYATEINS
6000 Nmax = 6000; | = 40xA; Tok mpu Nmax = 4xA

3000
2000
1300

900
600

500

70

20
10 ~

‘ N

‘ »
4 5 6 7 8 9 10 20 30 40 |(xA)

Pucynox 1.3.19 -JlomycTiMOE KOJTHMYECTBO OTKIIOUYEHUN B 3aBUCHMOCTH OT TOKA
OTKJIIOYCHUA

Kommytanmonnsrii pecypc 100% cooTBeTCTBYET MOMYCTUMOMY KOJIHMYECTBY OTEpPAITHI
BKJIFOUCHHU S/ OTKJIFOUCHHMSI TTPH JJAHHOM TOKE.

Jlnst peanu3any MHOM XapaKTEPUCTUKH BBHIKITIOUaTeNs ko3 unuentsl 631u 2,8 moryt
U3MEHATHCST (1711 9TOrO 3aKa3uuK TMPEAOCTABISACT IMPEABAPUTEIBHYIO HH(DOPMAIMIO O THUIIE
BBIKJTIOUATEIISI U €T0 XapaKTEPUCTUKE).

Pacyer xonuuecTBa omepanuii BKIIOYEHUS M OTKIIOUEHUS MMPOU3BOJUTCS Pa3JebHO IO
THUIIAM OTE€palid.

HavanbHble 3Ha4eHMs] KOMMYTAllMOHHOI'O pecypca 3aJaloTcs B MEHIO 'OKCIUTyaTaius
(rabmuma b.4 npunoxenus B). YcraBku ¢yHkuun pacuera pecypca BB ykaszansl B Tabmuie b.3

npuinoxeHusd b. DyHKIMOHaNBHAsg cXeMma pacuera pecypca BBICOKOBOJIBTHOI'O BBIKIIIOYATEISA
npuBeneHa Ha pucynke 1.3.20.

38



AABI'.421453.005 — 109.03B49

b.4| Koappumment TT

b.3| HoMuH. TOK OTKIIIOY.

b.3| Max komuecTBO OTKIL.

b.3| Tok otk mpur Nmax

|B.3| Pacuer pecypca BB
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1
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1
1
i _Otkn
n | EASAE S \C2
ICOCTOﬂHue BB Omnoqe1>—< :/f Brn |

| Komuuectro BKH}OH@HHﬁ>

| Komanpa BximoueHus

la, I, lc - ha3HBIC TOKM MPH OTKIFOYCHUH MIIM BKIIFOUCHUH BBIKIIIOUYATEIIS,
Ra, Rs, Rc - BEIUmCiIeHrne pecypca BhIKITIOYaTels

Pucynoxk 1.3.20 -dynknuoHanpHas cxema pacuera pecypca BB

1.3.17MakcumajabHasa TokoBada 3aumra 0,4kB

PesepBrnas MT3 0,4 kB npenycmarpusaercs B 3ammurax TCH 6/0,4xB u npenna3nauena
11t 3anuThl KabenbHol cetn 0,4kB ot Bozropanus B pesynbsrare K3.

3ammTa COCTOUT U3 TPyOOH W YyBCTBUTEIBHOM CTYIEHEH, paboTaroNuX Mo TOKY  (a3bl
B 0,4xB.

[IpenycMoTpeHa BO3MOXKHOCTh padOTHl KaXJAOW CTYNEHH 'Ha OTKJIOYEHUE' WU 'Ha
CUTHaN" C BBIIEPKKAMH BPEMEHH, 33]JaBAEMbIMU YCTaBKaMH.

Jlis 670KUpOBKHU pabOThl YyBCTBUTENBHOM CTYNEHU MpPU MyCKaX OJAMHOYHBIX IBUTaTeseH
NPEIYyCMOTPEHO OJIOKUPYIOIIEE pelie HaIlpaBiICHHs MOIIHOCTH, pabotaroiiee mo Toky Ib u
HanpsokeHUo Uca. Yronm MakcMMallbHOM YyBCTBUTENBHOCTH UM MOIIHOCTH cpabaThIBaHUS 3a7aeTCs
YCTaBKOM.

Jlis 4yBCTBUTENBHOM CTYNEHH YIroJ MaKCHUMAallbHOM YYyBCTBUTEIBHOCTH OJOKUPYIOIIETO
pene HeobxomuMo 3amaTh paBHBIM O rpal W yCTaBKOM MO MOIIHOCTH OTCTPOUTH OT MOIIHOCTH
HOMMHAJILHOTO peXuMa ceKiuu. brokupyromiee pene cpabarbiBaeT IpU MHIYKTUBHOM XapakTepe
TOKa Ipu mmycke apurarens (yron mexay |Ib u nanpsokennem Ucapasen 0°) u He cpabarbiBaeT pu
aKTHBHOM XapakTepe Toka (yroa mexay 1b u nanpsokennem Ucaoausok k 90°).

Jns  xoppekTHOH  paboTel  Onokupyromero OHM B wmeHoo "Dkcruryaranus”
I[TOJABAEMOE HAITPAKEHUE Heo6x01MMO yCTaHOBUTH JIMHEWHOE.
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B dyBcTBUTENBHOW CTYHNEHH NPEAyCMOTPEHA BO3MOXKHOCTH OJOKHPOBKH IO

BXoAHOMY curHany “braokupoBka MT3 uysctBuUTensHoit 0,4 xB"

OTKIIFOUCHUIO aBTOMATA B ICIIU MMOAAYH HAIPAKCHUA Uca.

(ycraBka) 10

[Ipu BrmroueHwnn BoIkIIOYaTens BBoAa 0,4 kB 3amura 010KHpyeTcs Ha BpeMsl TPYIIOBOTO
nycka asurarenei 0,4 kB u mo cpabarsiBanuto rpynmnoBoit 3MH 6 kB 3ammra Giokupyercs Ha

BpeMs camo3sarrycka asurareneit 0,4kB.

Xapakrepuctuku pe3epsHoit MT3 0,4kB cooTBeTCTBYIOT ykazaHHBIM B Tabmuie 1.3.15.

Ta6muma 1.3.15 -Xapakrepuctuku pesepsHoit MT3 0,4kB

HaunmenoBanue napamerpa 3HayeHue
JlnamazoH ycTaBoOK IO TOKY cpaOaThiBaHus, A 0,01 — 150
JIMCKpETHOCTH YCTABOK IO TOKY cpabaThiBaHms, A 0,01
JlnanazoH yctaBok no BpeMeHu Boiepkku T1, T2, ¢ 0-100
JIMCKpeTHOCTH YCTaBOK O BpeMeHH BhIepkku T1, T2, ¢ 1
JlnamaszoH ycTaBKH 10 MOIITHOCTH cpadaThiBaHus, BT 0 - 1000
JIMCKPETHOCTh YCTAaBKH 110 MOIIIHOCTHU cpabaTeiBaHus, Bt 0,1

Hanpasnenue MomHocTu

B nunuio/na muny

Jlnana3oH yCTaBKM 110 yIily MAKCUMAaJIbHOM 4yBCTBUTEIBHOCTH, I'PAJ

+ 180

JINCKPETHOCTh YCTaBKH IO YTy MaKCHMajJbHOM YYBCTBUTEIBHOCTH, | 1
rpaj
MuHruManbpHOE BpeMs cpabaThIBaHMS 3alTUTHI, C 0,01 -0,03

OynknuonansHas cxema MT3 0,4 xB npuBenena na pucynke 1.3.21. YcraBku
MaKcUMaIbHOM TOKOBOM 3amuThl 0,4KkB ykazansl B Tabnuie b.3 npunoxenus b.

CpabarbiBanie
MT3 rpybas ¢ TL
alliTa

Broxiposka
MT3 0,4kB
or 3MH 6 kB

BBojta 0,4kB

Broxuposka

jT 3 MT30,4xB
b COE]l\GHTbIBaHH}I B'i Vi ¢ S
7

B2

B3R g

:
-

Yuer Bpe-|
MeHn

i Otk
| ¢ Bxn R

BrokupoBka
MT3 0,4xB
or 3MH 6B

13> —

E Bp.Bo3Bp.
nocie mycka
T

B2

[yex MT3
pyoas
a)

|g2 —Tok dazer B 0,4xB

1 Curnan
ic [CpalarbiBane AT
Ha OTKITIOYECHHE

1 OTKH0YeHy

Cpabarsmsarmie MT3
HA OTKITHOYCHHE ¢

O

HrHAI

Kiioyente (Cpadareisanne MT3 r‘f)gt’)a
HA OTKITIOYEHHE ¢

CpabarsiBariie
MT3 rpyoas ¢ T2

Pucynok 1.3.21 -dynknuonansHas cxema MT3 0,4kB
a) rpy0oii crynenn MT3; 0) wyBcTBHUTENbHOU cTynieHrn MT3
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B2

5.4 Bp.BO3Bp.

_cnen cka Bpems E Bp.oxuj.
: E BIRC)KK]/I T HOPMBL g](B
T

T 1 !

= o

[ T I

&
[pym. myck —— gl
Yuer Bpe- Bpemsa
] || ||l g
CHUTHAJ |
T

Curnan

Orxmotenne “Cpabatbisatne MT3 uyBcTBH-
TeITbHAs Ha OTKMoYeHHe ¢ T2

CpabarsiBare MT3
qyBCTBUTENbHAA ¢ T2

! Ok
! 1 B
broxuposka MT3 'y Brn ! ——
yypcTBuTeNbHOM 0,4%B
b.3 brokupyrommit OHM Tlyck MT3
| 4 7 | J q C}[IB]/ITCJILHa}I

! OTkn
' Bxn
&

B2 —| —| MT3 0,4xB or OHM

UCAZ L P>
¢

Yron max
5.3 4YBCTBHT.

anpas.
MOIIHOCTH

Ig2 —Tok da3er B 0,4kB;
Uca2 —Hanpsikenne CA 0,4kxB (mogaBaemoe HampspKeHHE - THHEHHOE);
P = ko*Ucaz*cos(@Ucaz-¢ls2)

0)

Pucynok 1.3.21 [Iponomxenue
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1.4CoctaB

Cocras [IM P3A npusenen B Tabnuie 1.4.1.

Taomuma 1.4.1 -Cocras I[IM P3A

BBIXOJHOTO curHana mnocrogaaoro toka 220 B, 0,4 A
"Orkas [IM P3A"

OYHKITMOHATBHOE O06o3HaueHne
Ha3nauenue 1 OCHOBHBIE XapaKTEPUCTUKU
0003HAYCHHE y3IIOB MOJTYJIS

[IpoueccopHas miara:

" e
- Flash — 2 Gatiir; fata
- KOHTpoJuTep KaHana Ethernet
AmHanoro-1udpoBoit mpeodpa3oBaTeb.

ALII KonnyecTBo IByXIOJSPHBIX aHAJIOTOBBIX BXO/0B - 32.
Pazpsigrocts — 16

dM ®opMupoOBaTEIb MarUCTPAIU

OH3Y Emkocts — 2 Mo6aiit

USB-opto OnTtuueckas pa3Bsizka kanaia USB. Moyh
DneKTpuuecKas IpOYHOCTh M30JsIIMK pa3Bsi3zku — 0,5kB MSM

RS485-0pto OnTuueckas pasBsizka kanana RS-485.
DneKTpuyecKas IpOYHOCTh 30U pa3Bsa3ku — 0,5kB
Hcrounnk nuranus.

I [TepBuunoe Hanpsokenue — =/~ 220B
Bropuunoe HanpspkeHne — = B
MomuocTts ucrousnka — 3BT

KP Knasuarypa. Konnuectso knasum — 15mrT. Knasuatypa
KuakokpucTauindecKuii HHAUKaTop

LCD Monyns LCD
CBeToauoHbIe MHIUKATOPHI - 18 mT.

ICT [TpeoOpa3oBaTenb CUTHAIOB TOKA Mozyib

IICH [IpeobOpazoBarenb CUTHATIOB HAPSKCHHUS HCTH
["anpBaHHYEeCKU pa3Bsi3aHHBIE JAMCKPETHBIE BXOJbI CHUT-

Dl
HAJIOB MTOCTOSIHHOTO ToKa 176 - 24728
lNanibBaHMYECKH pa3Bsi3aHHBIC PEIICHHBIE KOMMYTATOPBI
JTMCKPETHBIX BBIXOJIHBIX CUTHAJIOB MOCTOSTHHOTO TOKA
24 - 242B, 0,3A

DO Monyinb
["anpBannyecKu pa3Bs3aHHbIC TBEPAOTEIIbHBIE DIO16FB
KOMMYTAaTOpbl ~ JUCKPETHBIX  BBIXOJHBIX  CHUTHAJIOB
IIOCTOSIHHOTO TOKa 24 - 2428, 1A
lanpBaHMYECKH  pa3Bs3aHHBIE CHJIOBBIE  pEIICHHBIE

DK KOMMYTAaTOPbI TIOCTOSIHHOTO TOKa 24-242B, 5 A u pene
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1.5¥crpoiicTBo u padora

1.5.1KoncTpykuus

Konctpykmus IIM P3A mnpencraBnser co0oil CBapHOM KOPITYC, BHYTPH KOTOPOTO
KpeIsITCs HaNpaBisIolIue s YCTAaHOBKM Moayliel. Moaynun Mexay coboil coeauHsIoTcs
wiockuM nuiepom. Kaxapli MoAynb KOHCTPYKTUBHO U (YHKIMOHAIBHO 3aKOHYEHHOE
YCTPOMCTBO € TOPLEBBIMM BHEIIHMMHU pa3beMaMH, KOTOPHIE Uepe3 OKHA Ha 3aJHEW CTCHKE
KOpITyca BBIXOJAT HapyxKy. Co cTopoHs! 1uieiihoB Moy GuUKcUpyroTcs miaHkamu. [lepegnsis
naHenb Kopryca cbeMHas. Ha Helt ycranosnen moxyns LCD co cBeronmonamu u KiiaBuaTypoit ¢
nepeaHei ctopoHsl. [lepenHsis nanenb K Kopnycy Kpenurcs 4-Ms BUHTaMHU.

CHsTHe nepeHel MaHeNnu MOXKET POU3BOAUTHCS TOJIBKO JUUISl IPOBEICHUS TEXHUYECKOTO
oOcimy>kuBaHUsI WU peMoHTa, Tipu 3ToM [IM P3A nmomkeH ObITh MOTHOCTHIO oOecTodeH. J[ms
3TOr0 HEOOXOAWMO OTKJIIOUUTH OT NMpUOOpa MEpPBUYHOE MUTAHUE U BXOJHBIC TOKOBBHIEC IICTIH,
OTCTBIKOBaTh pPa3beMbl BHEIIHHWX CHUTHAJbHBIX ILENed W IMoclefoBaTelabHbIXx KaHanoB USB,
RS — 485, Ethernet.

["abaputHO — ycTaHoBouHbIN YepTex [IM P3A nmpusenen Ha pucynke 1.5.1.
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Pucynok 1.5.1 -T"aGaputHo — ycraHoBouHbIH yepTex [IM P3A
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Kopmye IIM P3A o6ecnieunBaer crenens 3amuTsl IP40mo JICTY EN 60529 B kopmyce
ycranaBnuBarotcss moayau MSM, IICTH, DIO16FB. Ha nepenHioio maHenb BBIBEIEH pa3beM
kanana USB (uis noakirouenus k [1K ¢ cepBuchbiM [10), ki1aBuaTypa, ®uIKOKPHUCTATLTHUCCKUN
WHJIUKATOP CO CBETOMMOAHOW ToAcBeTKOM W 18 cBeroamomubix wHaumKatopoB. Ha 3amgHior0
MaHeNlh BBIHECEHBI KOHTAKTHBIC KOJOIKU-PA3bEMbI JJISi TMOIKIIOUCHHUS TEPBUYHOTO MUTAHUS U
BHEIIHMUX CUTHAJIBHBIX nerieid [IM P3A. Ha 370l ke mOBepXHOCTH HAXOMATCS S5-TM KOHTAKTHAas
KOJIOJIKa-pa3beM Ui MOAKIIOYeHH 1o KaHany RS-485u pazbem A NOIKIIOUEHHUS K CETH

Ethernet.

Crpykrypnas cxema [IM P3A nmpusenena na pucynke 1.5.2.

e _
e
! MSM
|
| |
|
: USB-opto RS- 485- opto AL OH3Y oM UIl1
|
|
e 3 S [

UsB RS-485 1
I |
| |
r __________ e | I' --1-"-—-"—-"""""-"""="-"—-"-" = : LCD :
Ethernet I | [
| | P
 HCTH DIOI6FB| ~~]
| | —_———-Ll
s vors i non | 1| N
I : | 1 KP !
[ | |
I I I
: 4| ot || po || BOK |l B--mmm--
| |
AHanoroBsie BX0/Ibl ' ner  — : | J|
110 TOKY | -7t 7T -—"—"—"—"—-"—-
I I
____________ 1 CuinoBble
JluckpeTHble I
BXOAL «Orkas TTM P3A»
JluckpeTrHbie
BBIXO/IbI
LTI —IEHTPAIBHBIN MPOLIECCOP
LCD —wmoxaynb LCD (MaTpu4HBIN KUAKOKPUCTATITUUECKHIA UHIUKATOP,
CBETOIMOIHBIC HHIHUKATOPHI)
KP +KJIaBHaTypa
AT -aHaJI0ro-MPoOBOIi Mpeodpa3oBaTeIb
IICH —f1peoOpa30BaTeNlb CUTHAIOB HAIPSKEHHS
I[ICT —fipeoOpa3zoBaTelb CUTHAIOB TOKA
OH3Y -SHEPrOHE3aBUCUMOE 3allOMUHAIOLIEE YCTPOMCTBO
oM —hopMupOBaTENlb MaruCTPaIH
Dl -BIIOK TaTbBAaHUYECKU Pa3BSI3aHHBIX JUCKPETHBIX BXOJIOB
BOK -6JI0K TaJTbBAHMYECKHU Pa3BSI3aHHBIX CHIIOBBIX TBEPIOTEIbHBIX
KOMMYyTaTopoB U peie "Otka3 [IM P3A"
DO —OJIOK TaTbBAHUYECKH PA3BSI3aHHBIX TBEPAOTEIBHBIX
KOMMYTaTOPOB JUCKPETHBIX BEIXOIHBIX CUTHAIIOB
USB-opto -eTITHYECKas pa3Bs3ka kaHama USB
RS485-opto  #peoOpazoBatens RS-2328 RS-485
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1.5.2T1poueccopHas miata. LleHTpanbHbIi npoueccop

[leHnTpanbHBI Mpolieccop OOECHeurBAET BBHIMOJIHEHUE BBIYMCIUTENBHBIX OINEpaluil mo
00paboTKe JAHHBIX M OCYIIECTBIIACT (PYHKINIO KOMMYHHKAIIMOHHBIX 0OMEHOB MH(pOpMaLnei.

Crpykrypras cxema miatel LI npuBeaena va pucynke 1.5.3.

DRAM CompactFlash (¢ | FPI;OS%
A A A
A
A c
HUCTEMHas IHHa
A\
CPU
A
y CucTeMHas UHA
A A A A
A Y A A A
com1
WD RTC LPT1 Coma LAN
DRAM — IMHAMUYECKOE ONEPATUBHOE 3alIOMUHAIOIIEE YCTPOUCTBO

CompactFlash suepronesaBucumblil 31eKTpOHHBIH qucK Ha Flash3Y
ProgFlash -aporpammarop CompactFlash

CPU —BBIUUCIIUTEIH

WD —CTOpOKEBOU TaiMep

RTC —49achl peaJIbHOT'O0 BPEMEHH

LPT1 —KOHTPOJUIEP MapaJUIECIbHON IINHBI

COM1, COM2 —xonTposuIep mocienoBaTeabHbIX KaHanoB RS-232
LAN — KoHTpoJutep kaHana Ethernet

Pucynoxk 1.5.3 -CtpykrypHas cxema mtatsl L{I1

CompactFlashpennaznaden mis xpaneHus ocHOBHOTO u TectoBoro I10.

[Tocne BKJIIOUEHHS NHTAHUSA LEHTPAIbHBIN MPOLECCOP BBINOIHSAET TECT KOHTPOJIS
paboTOCTIOCOOHOCTH amNmapaTHBIX CPENCTB IUIATHI, MEPErpykaeT CUCTEMHBIC U HUCIOIHSIEMbIC
daitner u3 CompactFlashs nuramudeckoe omepatuBHOE 3anmomuHamomiee ycrpoiictso DRAM wu
MPHUCTYMAaeT K WCIOJHEHHUIO NpOorpaMMbl. B Tporiecce WCMONHEHUS MPOTPaMMBI C TTOMOIIBIO
cropoxeBoro Taiimepa WD ocymiecTBisieTcss KOHTPOJIb OTCYTCTBUSI COOE€B W '3aBUCAHHUS
nentpansHoro npoueccopa CPU.IIpu otcyrctBun co croponsl CPUB TeyeHne ycTaHOBICHHOTO
BPEMEHU CHUTHAJIOB COpOca CTOPOXKEBOrO TaiiMepa, MOCHeTHUN (OPMHUPYET CHTHAl OOIIEero
cOpoca mporeccopHoi miatel, mocie yero CPU BeImonHsIeT 1elCcTBYS, AaHATIOTUYHBIE JCHCTBHUSIM
IPU BKJIIOYEHUU TUTAHMUS.

UYace! peanpHOro BpemeHu RTC obecreunBarOT CUeT CyTOYHOTO BPEMEHH U KaJICHaps.

KonTtpomnepsl mocienoBatenbHbix kaHanmoB RS-232 COMI1,2 npeaHa3zHaueHbl s
obmena nnpopmanueit mexny CPUu BHEIIHUME yCTpOHCTBaMH.

B TIM P3A mnoprt nocnenoBarensHoro kaHaia COMI1 ucnons3yercs majisi 0OMEHOB ¢
cepucHbM [10.

Kourpomrep LAN mpennasnaueH s oOMena uHpopmanueii mo kanany Ethernet.
Ckopoctb oOMeHa - 10/100M6wut/c.
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1.5.3Moayabs MSM.

B cocraB Mmoayns MSM BXoasT ciemyronuye y3ibl:

- 16-tu paspsaubiii AL,

- OH3Y 00beMoM 2 Moaiira;

- (hopMupoBaTens MarucTpanu s oomena nanuevMu ¢ moayisimu DIO16FBu LCD,;

- y3en ynpasinenus monynsimu [ICTH,;

- onTU4YecKas pa3Bsi3ka kanaina USB;

- mpeoOpazoBaTenb RS-2328 RS-485;

- ICTOYHUK MMUTAHUS,

- MOHHUTOD HanpspkeHus Oarapeiiku JH3Y.

1.5.3.1Ananoro-um¢ppoBoii mpeodpa3oBaTeib

ANII npencraBiser coOoOl YCTPOWCTBO MpeoOpa3oBaHUs AaHAIOTOBBIX CHUTHAJIOB B
1 poBOI BU.

CrpykrypHnas cxema y3na ALIT mpuBenena na pucynke 1.5.4.

MS > ADC [—>{1SO —>
Bx.0 ©
—) <
=
x
=
Bx.1 S
e <«— ISO |« g
s
Out MS NCTH ©
<« 1SO |«
MS —aHaJIOTOBBIN MYJBTHUILIEKCOP BbIX010B Moayneit [ICTH
ADC —ananoro-unudpoBoii npeodbpazoBareib
ISO —TajJbBaHUYECKas pa3Bs3Ka

Out MSIICTH — curnains! ynpasieHnus: MyjibTuriekcopamu moayneid [ICTH

Pucynok 1.5.4 -CtpykrypHas cxema y3ia AL

AIIl cBs3aH ¢ HMCTOYHUKAMHM aHAJIOTOBBIX CHUTHAJIOB 4Yepe3 pa3beM, K KOTOPOMY
noakouarotcst Beixoasl Moayiei [ICTH. 3anmyck npeobpazoBanus ALl n urenue mmudposoro
3HAYEHUS MPe0OPA30BAaHHOTO CUTHAJIA BHITIOJIHIETCS MPOLIECCOPOM Uepe3 CHCTEMHYIO IIHHY.

Ha AIIIT moxeT momaBathest 10 32 aHanoroBbix curHaiaoB ¢ Moy [ICTH.

Hudposas u anamorosast yactu AL ranpBaHrYeCcKH H30JUPOBAHBI OT CUCTEMHOMN IITHHBI
C IoMoIIbI0 pa3Bs3ok 1ISO.

1.5.3.20Heprone3aBucuMOe 3alIOMUHAIOIIEE YCTPOHCTBO

B kadecTBe 3amOMHHAIONIETO YCTPONCTBA HCMOJB3YIOTCS MHKPOCXEMBI CTaTHYECKOH
namsitu SRAM emkocTbio 2 Mb6aiita ¢ BHEIIHUM NHTaHHUEM OT Oarapeiku, IpuU OTCYTCTBUHU
nutanus npuodopa. Joctynm k DH3VY BeIoOIHSAETCS MPOIECCOPOM Yepe3 CHUCTEMHYIO IIHHY C
UCTOJIb30BaHUEM pekuMa oOMmeHoB ¢ Expanded Memorycranmaptaoit ISA-munHbl. [lpu
BKItOUeHHOM nuTanuu [IM P3A DH3Y 3anuteiBaeTcs OT BTOPUYHOTO UCTOYHUKA NUTaHus. [Ipu
BeikitoueHHOM nuTanuu [IM P3A - ot Gatapeiiku. Cpok coxpanHoctu uH(popmanun B DH3Y
npu BeIktoueHHOM nutanuu [IM P3A cocraBmsieT He MeHee 6-Tu JieT.
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1.5.3.3®opmupoBarens MarucTpaiy.

Ha monyne MSM Haxomutcst (GopMHpOBaTENh MarucTpaid, 4epe3 KOTOPYIO BEACTCS
oOmen nanabiME ¢ Moayisimu DIO16FBu LCD.

1.5.3.4Monutop HanpspkeHus OaTapeiku

MoHUTOp HampsDKEHHsT pe3epBHONM OaTapeKu BBIMONHAET KOHTPOJIb BEIMYMHBI
nanpspkenns Ubatua konrtakrtax OGarapeiiku nutanus DH3Y. IIpu CHIKEHHH HAMTPSKEHUS HIKE
nonycrumoro 3Hauenus (Ubat<2.0 B)monutop GpopMupyer cCOOTBETCTBYIOMINI CUTHAN, KOTOPBIH
JOCTYTIEH MPOLIECCOPY MJISl UTEHUS Yepe3 CUCTEMHYIO IINHY.

1.5.3.50nTHueckas pa3psaska kanaga USB

ObecrieunBaeT ONTHYECKYIO pa3Bs3Ky MOJHOro Habopa Iemeil cTaHAapTHOrO KaHaia
USB. Ckopocts oOMeHa - 10 115kbos.

1.5.3.6IIpeob6pazoBarens kaHana RS-2328 RS-485¢c ontrueckoii pa3Bsa3Koit

[IpeoOpa3oBbIBacT Ha amnmapaTHOM YpOBHE IOCHEAOBaTeNbHBIN KaHam RS-232B kanain
crangapra RS-485Ckopocts o6menHa - 1o 115kbo.

1.5.3.7VicTOYHUK TUTaHUS

HcTouyHuK muTaHUS NpeqHa3HadyeH ISl MUTaHus HUQPOBBIX U aHAJIOroBbIX y3i0B [IM
P3A nocTostHHBIM CTaOMIIN3UPOBAHHBIM HAIPSDKEHUEM, HMEIOLINM T'aJbBaHMUYECKYIO Pa3Bs3Ky C
MIEPBUYHOM CETHIO.

VIcTOYHMK MOKHO 3alUTHIBATh MOCTOSHHBIM HJTH IIEPEMEHHBIM HAIPSKEHUEM.

1.5.4Moayas LCD

B coctaB mogyns LCD Bxomurt:

- MaTPUYHBIN KUIKOKPUCTATUIMYECKUI UHIUKATOD;

- CBETO/IMO/IHbIE HH/IUKATOPBI.

1.5.4.1MatpuyHbIii )KUIKOKPUCTANINYECKUI HHIUKATOP.

MaTpu4HBI JKUJIKOKPUCTALINYCCKUNA HHAUKATOp uMmeeT 4 ctpoku u 20 cMMBOJIOB B
ctpoke. B coctaB JKKWM BXOOuT KOHTpOJJIEp CO BCTPOEHHBIM 3HAKOTEHEPATOPOM,
NOJEP>KUBAIOIIUM KaK JaTUHCKUH MWIPUQPT, TaK U KUPUILTUILY.

1.5.4.2 CBeromoHbIC MHIUKATOPHI.

Ha mnepengneit manenu I[IM  P3A pasmemenst 18 CBeTOAMOMHBIX WHIMKATOPOB.
WNunaukarops! naot 0030pHOE MPECTABICHUE O:

- Hajguuyuu omneparuBHoro toka nutaHus [IM P3A u BeixomHoro Hampsbkenuss BUIIT

(3emeHbIi CBETOAMO/ MUTAHUS ®),
- BHYTpeHHHMX oOTkazax ycrpouctB [IM P3A mno pe3ynbTratam HENPEPHIBHOTO

CaMOKOHTPOJIs (KpaCHBIM CBETOIMO]] HEHOPMBI @);

- paboTe 3amUT W aBTOMATHKH, TEKYIIEM COCTOSHUH  (BKJIFOUEH/OTKIIOYEH)
KOHTPOJIMPYEMOT'O  BBICOKOBOJIBTHOTO  BBIKJIIOYATEIIS, HAJIMYMH  BXOIHBIX,  BBIXOTHBIX
Bo3aeticteuit [IM P3A (kxentsie cBeToanoas "1"..."16").

1.5.5KnaBuarypa

B xauectBe KIIaBUAaTypPbl HCIIOJIB3YCTCA MGM6paHHa}I MOZCIIb KJIaBUATypbl € YHCIOM
knaBum 15, IlenpHOE mMOMMMEpHOE TOKPBHITHE KJIABHATYPHI KCKIIOYAeT TIOMAaJaHue Ha
KOHTAKTHBIC LCITU KJIABUATYPbl KOMIIOHCHTOB AI'pECCUBHBIX CPCA, NbLJINU, BJIard U T. .

1.5.6Moayas IICTH

B cocraB monyinst IICTH Bxogasrt:

- mpeoOpa3oBaTesib CUTHAJIOB TOKA,

- IpeoOpa3oBaTesIh CHTHAIIOB HAIIPSKCHUS,
- MYJIBTHILICKCOP KaHAJIOB.

47



AABI'.421453.005 — 109.03B49

1.5.6.1IlIpeobpazoBaTenb CUTHAIOB TOKA

ITpeobpasosarens curaanoB Toka ([ICT) mpencraBiseT co0oli coracyoinee yCTpOHCTBO
C TaJbBaHWYECKOM pa3BiA3KOH, obecreunBaroniee IMpeoOpa3oBaHUE BXOJHBIX AHAIOTOBBIX
CUTHAJIOB TOKA B BBIXO/IHBIEC CUTHAJIBI HAIIPSIKEHUS.

B kauectBe npeobpazoBateneii Toka B [ICT ucnonb3yrorcs TpanchopMaTopsl TOKA.

1.5.6.21IpeoOpa3zoBaTesib CHTHAIOB HAIIPSKCHUS

[TpeoOpazoBarens  curnanoB  HampsokeHuss  ([ICH)  sBasiercs  yCTpOWCTBOM,
00ecreurBaIIUM ralbBAHUYECKYIO Pa3BA3KY U COTJIaCOBAHHE BXOJHBIX aHAJIOTOBBIX CHUTHAJIOB
HaIpsHKEHUS ¢ JUHAMUYECKUM JIMara30HOM CUTHAIOB Ha Bxoje tiatsl ALII.

1.5.7Moayas DIO16FB

B cocraB moayns DIO16FBBxoasr:

- 6s1ok DO (IMCKPETHBIX BBIXOJIOB);

- 6s1okx DI (mucKpeTHBIX BXOIOB);

- 0JIOK cUJIOBBIX Kitouel u pene currana "Otka3 [IM P3A".

1.5.7.1baok DO

biiox rampBaHMYECKM pAa3BA3aHHBIX JIHMCKPETHBIX BBIXOLOB ympasisercs LI uepes
(dbopMUpoBaTeIh MArUCTPAIN U MPEAHA3HAUEH AJIS BbIIa4l KOMaH/[l, CUTHAJIOB U T.[I.

1.5.7.2bnok DI

brox OuCKpEeTHBIX BXOJOB MpelCTaBisieT co0oil Habop omnromap, 3alIULICHHBIX OT
MIePEeHANPSKCHU U TPeHA3HAYCHHBIX U1 TPUEeMa BXO/IHBIX TUCKPETHBIX CUTHAJIOB C IaTYMKOB
BHEUIHUX YCTPOUCTB U 000pyIOBaHUS.

1.5.7.3bnok cunoBeIx Kmoueit u pene curnana "Otkas [IM P3A"

biok ranpBaHWMYECKM pa3BsA3aHHBIX CWJIOBBIX Kitoued ympasiserca LI depes
(dbopMupoBaTETh MATUCTPATU ¥ MPEAHA3HAUEH A7 (OPMUPOBAHUS CUTHAJIOB CHUJIOBBIX IIETICH, a
TaKKe pesie s Bhigavn quckpetHoro curnana "Ortkas [IM P3A".

1.6 CpencrBa usMepeHusi, HHCTPYMEHT U MPUHAJIEKHOCTH

ITpu mposenenun TexuHuueckoro obcmyxkuBanus [IM P3A, a Taxxke npu ycTpaHeHHH
BO3HHUKIIUX HEHUCTPABHOCTEH wucmoib3yercs I1udpoBort  wmynastumerp MAS-345 wumm
AQHAJIOTUYHBIM.

[Tpu mpoBenennu TexHuueckoro oocyxuBanus [IM P3A ucnonb3yroTcss HHCTPYMEHTHI U
MIPUHAIJICKHOCTH coriacHo Tabmuie A.l mpunoxenus A.

1.7 MapxupoBanue

Mapxkuposanue B [IM P3A cootBercTByeT TpeboBanusm ['OCT 22789.

Crioco0 u Ka4ecTBO BBITIONHEHUSI HAAMHUCEH U 0003HAYCHHI 00ECTIEYMBAET UX YETKOE U
SICHOE M300pakeHre, KOTOPOE COXPAHSETCS B TEYCHHUE CPOKA CITYKOBI.

Ha mnepemneit manenmu IIM P3A umeercs ToBapHbiii 3Hak "JliaMaHT' W JIOTOTHIT
XAPTPOH-UHKOP.

Ha 6oxoBoit manenu I[IM P3A nHaxomurcs ¢pupmenHas Tabiauuka, Ha KOTOPOH MMEIOTCS
ClIeyIOIIre HAAMTUCH:

- HAaMMEHOBaHUE NMPEANPUATHUS - U3TOTOBUTEIIS,

- HAMMEHOBAHUE U3/CIuS,

- 3aBOJICKOM HOMED;

- 0003HaYEHUE U3IEIHUS,

- MECSIIl, TOJ U3TOTOBIICHUS,

- HOMUHQJIBHBIN TOK, HANIPSDKEHUE U MTOTpeOIIsieMast MOIITHOCTD.

Buytpun Ha cBOOOAHBIX uIsi 0030pa MecTax Ha IiaTax, OJokax W KaOensx WMeeTcs
MapKUpPOBKA HAMMEHOBAHUM U3JIETIMIA U UX 3aBOJCKHE HOMEPA.

Ha 3agneil nanenu npubopa mMeeTcss MapKUPOBKA KIIEMMHBIX KOJIOAOK, UX KOHTaKTOB U
pa3zbeMOB, MaPKUPOBKA KIIEMMBbI 3a3eMJICHUS @
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Smuk ynakoBounsiii [IM P3A umeer cneayromirie HaiMucH:

* HAWMMEHOBaHUE M3JICIHS;

*  3aBOJICKOU HOMED;

*  SIIUK HOMEP..., BCETO SUIUKOB...;

*  MaHUIYJSIIIUOHHBIC 3HAKU: "bepeus or Biaru', " Xpymkoe. Octopoxkno!", "Bepx",
"[lITabenupoBats 3anpemiaercs”, "OTKpPHIBATH 3/1€Ch".

SlmuK yrmakoBOYHBIN OmIoMOupoBaH miom6boii (meyarsio) BTK.

1.8 YnakoBbIBaHHE

TpancnoprupoBanue [IM P3A npou3BoauTcs B YITaKOBOYHOM SIIITUKE 0€3 aMOPTHU3aTOPOB
TH00BIMU BUJJAMHU Ha3€MHOTO TPAHCIIOPTA U B TEPMETHYHBIX OTAITUBAEMBIX OTCEKAaX CaAMOJIETA.

KoHCTpyKIus suKa yMakOBOYHOTO ITO3BOJIIET OOECIICUUTh JIETKOCTh YKJIAIKH |
JNOCTYMHOCTh U3BATUS U3JENUS W TEXHHUYECKOW mokymeHTanuu. ComepKumoe —sIIuKa
YIaKOBOYHOTO COXpaHseTcs 0€3 MOBPEKACHUI B MPOIECCe TPAHCIOPTHPOBKH B JIOMYCTHMBIX
npeaenax MEXaHUYECKUX U KIIMMaTUYECKUX BO3CHCTBUM.

VYmakoBeIBaHWE, pACNaKOBBIBAHME W  XpaHEHUE almapaTrypbl TMPOU3BOIATCS B
COOTBETCTBUU ¢ o0mmMu TexHudeckumu tpedboBanusmu mo JCTY I1SO 11156, JICTY 82818
CYXHUX, OTAINIMBAEMbIX, BEHTHJIMPYEMBIX TTOMEIICHHUIX B COOTBETCTBHUH C Kareropuei 1 mo 'OCT
15150.

I[IM P3A oGopaunBaercs mnoiaudTUICHOBOW TuieHKoN Tc momorHo 0,120 1 copr,
u3roroBiaeHHo mo TY 22.2-32375670-002:2018¢ Bcex cTOpoH ¢ mepekpuiTueM KpaeB Ha S0 -
60 mm. I[Tnenka kperurcest mentoi JIXX-40-130.

DKCIUTyaTalluOHHBIE JOKYMEHTBHI BJIOXKEHBI B TAKET W3 TOJUITHICHOBOW TUICHKH,
n3rotoBieHHou o TY 22.2-32375670-002:2018,HaxoasTCs B yITAKOBOYHOM SIIITUKE.

OTBeTHBIC YaCTU KIIEMMHBIX KOJIOJIOK - Pa3bEMOB BIIOKCHBI B MAKET M3 MOJUITUICHOBOM
TJICHKU. U3ToTOBNIeHHOU 110 TY 22.2-32375670-002:2018 ,HaxoasTCsl B yITAKOBOYHOM SIIITUKE.
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2 UCIIOJIb30BAHHUE 11O HASBHAYEHUIO

2.13kcnjyaTauMOHHbIE OTPAHNYEHHSA

Oxcmnyatauus [IM P3A nomkHa OCYHMIECTBISITECS B IMANA30HE JTOMYyCTUMBIX DJICK-
TPUUYECKUX NApaMETPOB U KIMMATHYECKUX YCIOBHA PaOOTHI.

[IpeBbImIeHNE TOMYCTUMBIX PEKUMOB pab0Thl MOKeT BhiBecTH [IM P3A u3 crpos.

He nonyckaercs skcmutyatanust [IM P3A Bo B3pbIBOOIIacHOM cpenie, B Cpelie coaepKaliei
TOKOMNPOBOJAIYIO MbLIb, aATPECCUBHBIE Ta3bl U Mapbl B KOHIEHTPALUAX, pa3pyIAIONIUX METaT U
N30JIA0UIO.

[TepedeHn IKCIITyaTallMOHHBIX OTPAHUYCHUM MpUBeIeH B Tabnuie 2.1.

Ta6muma 2.1 -IlepedeHp dKCITyaTallMOHHBIX OTPAaHUYCHUN

[Tapametp 3HaveHue, He OoJee
HanpsbkeHne nuTanus oCTOSHHOTO TOKa, B 370
Hampshxkenne KoMMyTaIuu 1o TUCKPETHBIM BbIXo1aM, B 250
TeMIepaTypa OKpyKarolei cpefsl, > C -30; + 55

2.2TloaroroBKa Kk padore

2.2.1Yka3aHus Mo MepaM TEXHUKUA O€30MaCHOCTH

CobmnroneHne npaBuJl TEXHUKU OE30MACHOCTH ABISETCA 00s3aTeNbHBIM MPH cOOpKE cXe-
MBI ToakroueHus u padore ¢ [IM P3A. OTBeTCTBEHHOCTD 3a COOMIOZCHUE Mep 0€30MacHOCTH
IIpU IPOBEICHUH paboT BO3j1araeTcsi Ha pyKOBOIUTENS paOOT U WICHOB OpUTaIbl.

Bce paboraromue JoMKHBI YMETh YCTPaHUTh MOpakaloluil (GakTop U OKa3aTh MEPBYIO
MIOMOIIIb JIUITY, TOPAKEHHOMY AJIEKTPHUYECKUM TOKOM.

K pabGoram momyckaroTcsi Juia, MPOLIEAIINE WHCTPYKTaX IO TEXHUKE 0e30MacHOCTH,
M3YUYUBIINE HACTOSIEE PYKOBOJCTBO IO IKCILUTyaTalllH.

Bce pabotel ¢ [IM P3A momkHBI TPOBOIUTHCS C COONIOACHUEM TPaBUI JJIEKTpOOe-
30IIaCHOCTH.

[Ipy mosBIEHUWH [bIMAa WJIM XapaKTEpHOTO 3amaxa TOpeol HM30JALHUKA HEMEJICHHO
OTKJIFOUUTH HANIPSDKEHUE OT alllaparypbl, MPUHATH MEPhI K BBISBICHUIO U YCTPAHCHHUIO IPUYUH U
MOCJIEACTBUI HeUucHpaBHOCTH. HavanpHUK CMeHBI 00513aH COOOUIUTH O MOKape B MOXKAPHYIO
OXpaHy U MPUHSATH BCE HEOOXOIUMBIE MEPHI JIJIsl €70 TYIICHUS.

[MpoBenenne ¢ IIM P3A wucnbitanuii (paboT), HE OrOBOPEHHBIX PYKOBOJICTBOM ITO
HKCIUTyaTaIH, HEe JIOIYCKAeTCs.

[lepen BrimOYeHHEM (OTKITIOUCHHEM) HAMPSOHKCHUS OIOBEIIAaTh 00 3TOM YYaCTHHUKOB
pabor.

[Tpu npoBenenun padot o ganHomy PO nepconany 3AIIPEILIAETCA:

- paboTaTh ¢ HE3a3eMJICHHOW anmaparypoii;

- IO/IBOJUTH K anmapaType HanpsKeHHEe [0 HeIITaTHBIM CXeMaM,;

- COCJIMHATD AJIEKTPUUYECKHE COCTUHHUTENIN C HECOOTBETCTBYIOIEH IPaBUPOBKOH;

- [I0JIB30BAThCS NMPH pabOTE HEUCTIPABHBIMH MPUOOPAMHU U HEIITATHBIM HHCTPYMEHTOM;

- TIPOM3BOJUTH MEPEKITIOUCHHE B LIMTAX NMUTAHUS MPHU MOJAHHOM Ha HUX HANpPSKCHHU,
paboThl MO MOAKIIOUEHHUIO U OTKIIOYEHHUIO HAMPSKEHUS TOJKHBI TPOBOAUTHCS C COOJIIOIEHHEM
TpeboBanuii PO u mpaBui 31eKTpoOE30MacHOCTH;

- XpaHUThH B IOMEILEHUH C aNnapaTypoil JIErkoBOCIIIIaMEHSIOIINECS BEILECTRA,

- IIPH MOJICTHIKOBKE JIEKTPHUECKUX COCTUHHUTENEH MPOM3BOIUTh HATSKEHNE, KPYyUYEHUE U
pe3Kure U3ruobl Kabeen.

[Tocne nonauu HanpsokeHust Ha annapatypy SAIIPEINAETCA:

- IPOU3BOJIUTH COETUHEHHE U Pa3beIMHEHUE DIIEKTPHUUECKUX COSTUHUTENEH;

- paboTaTh BOJIM3U OTKPHITHIX TOKOBEAYIIHX YaCTEH, HE UMEIOIUX OTPAXKICHUSI.

3ATIPEIIAETCS pabota ¢ He3a3eMJICHHBIMA H3MEPUTEIBLHBIMU MTPUOOpAMHU, UMEIOIIIH-
MU BHEIIIHEE MUTaHUE.
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[TonxmroueHne M3MEPUTENHFHOTO MPHOOpa, UMEIOLIET0 BHEUIHEE MUTaHHE, K HCCIIedye-
MO cXeMe MPOU3BOUTH TOJIBKO MOCIE MOJauy MUTAaHUs Ha U3MEPUTEIbHBINA PUOODP U €ro Mmpo-
rpesa. OTKIIIOYEHHE U3MEPHUTEIBHOTO MPUOOpa OT UCCIEAYEMON CXEMBI IPOU3BOJUTD 10 CHATHUS
MUTAHUS C U3MEPUTENBHOTO MpHbopa. 3ampeniaeTcsi OCTaBIsATh U3MEPUTENbHBIN MPHOOp MOIK-
JIOUYEHHBIM K HCCIIelyeMOil cxeme Mocie MPOBEACHUS H3MEPEHHH.

JlJi UCKITIOUEHHS BBIXOJIa U3 CTPOS MUKPOCXEM OT CTaTHYECKOIro 3JIEKTPUUYECTBa HEOO-
XOJJMIMO CTPOTO cOOMI0IaTh BCe TPEOOBAHMUS MO MEPAM 3aLIUTHI MOIYIIPOBOJHUKOBBIX TPUOO-POB
Y UHTETPATLHBIX MHKPOCXEM OT cTatudeckoro sekTpuuectsa nmo OCT 92-1615-2013.

[Tpu u3MepeHusx He TOMyCKaeTCsl 3aMbIKaHUE IIYTIOM COCETHUX KOHTAKTOB.

[Tepen MoHTaXKOM (CTBIKOBKOIA) ammaparypbl HEOOXOAUMO OOECIeYHTh MPEABAPUTEILHOE
CHSTHE DJIEKTPOCTATUYECKHUX 3apSAI0B C MOBEPXHOCTEH KOPIYCOB, C M3OJSAINHN KaOCIbHBIX JKI'y-
TOB U 3aps70B, HAKOMMBIIUXCS Ha 00CITYXUBAIOILIEM NepcoHaie. 3apsaabl ¢ KOPIycoB IpubOopoB
U M30JSIMK Kalenel CHUMAaIOTCS TIOJKITI0YEHUEM KOPITYCOB U M30JIALUH K 3a3eMJICHHOM LINHE, a
¢ 00CITy’KMBAIOIIETO NEePCOHaja - KaCaHWEM K 3a3eMJIEHHOM IIUHE.

Jna 3azemnenus [IM P3A Ha 3anHell maHenu ero Kopryca MMEETCsS] BHEIIHUM 3JEMEHT
3a3emyieHHs (00JIT), KOTOPBIH HEOOXOAMMO COCIUHUTH ¢ OOIIMM KOHTYPOM pabouero 3a3eMIICHUs
HOJCTAHLIUH.

[Mutanue npubopa, MUTAHUE NUCKPETHBIX BXOJOB U JUCKPETHBIX BBIXOJOB JOJIKHO
OCYILECTBIISATHCS OT IIMH, 3AIIMIICHHBIX JBYXIOJIOCHBIMHU IMPEIOXPAHUTEIFHBIMU aBTOMAaTaMHU
(aBTOMaTHYECKUMU BBIKIFOUATCIIIMH).

2.2.2Nntepdeiic monap3oBaTens
2.2.2. KuaKoKpUCTAIUTMYECKUH UHAUKATOP
KunkokpuCTAITUYSCKUNA UHANKATOP, COCTOSIIMN M3 YeThlpeX CTpok mo 20 CUMBOJIOB
Ka)K7asi, UCIIOJIb3YETCS ISl OTOOpaKECHHUS:
* TIYHKTOB TJIABHOTO MEHIO;
*  3aroJIOBKOB ITyHKTOB MEHIO;
*  (DUKCHUPOBAHHBIX KAJIPOB JAHHBIX:
- 3HaYeHUI mapamMeTpoB (YCTaBOK) M (PU3HUECKOM Pa3sMEPHOCTH;
- TEKCTOB COOOIICHHI;
- TEKYIIEro JHs, MECsIIa, TO/1a;
- TEKYIIETO Yaca, MUHYTBI, CEKYH/IbI.
Ceeroqnonnas nmoacsetka JKKU Brimrouaercs nocie BxiarodyeHusa nmutagust [IM P3A. Ecion
B TeucHrue 20 MUHYT He ObLila Ha)kaTa HU OJHA M3 KJaBuIl Ha kiaBuarype [IM P3A "Jliamant",
ceetonuoaHas moacserka JKKU orkinrogaeTcs.

2.2.2.2KnaBuarypa

KnaBuiu, pacrnonoxeHHble 0] )KUAKOKPUCTAIUINYECKUM WHAWKATOPOM, Jal0T BO3MOXK-
HOCTh BBIOMPATH JIJIs1 OTOOpaKeHUsI PUKCHPOBAHHBIE KaJphl JAHHBIX, KOTOPhIE (hOPMHUPYIOTCS B
nporiecce BoinoiaHenus [IM P3A ¢yHkiuii 3amur, aBTOMaTHKH, YIIPaBIEHUS © KOHTPOJIS.

Jlnst yrpaBJieHUsT MCHIO, U3MEHEHHUS 3HAYCHHUI mapameTpoB (YCTaBOK) M BbIOOpa (DyHK-
nuii (cOpoca CUTHANIM3AIMH, YCTAHOBKH KaJleHAaps, MacIiTaOupOBaHUS TUCKPETHOCTH YCTaBOK,
3aIiCH MTapaMEeTPOB M YCTABOK) MCIIOIB3YIOTCS KITABUIIIN:

LOOL®EO®OO®®®® O

Q)YHKI_[I/IOHaJIBHOG Ha3HAYCHUC KJIABUIIL.

Knasuma | Hasnauenne| KimaBuma | Ha3snauenne| Kimasuma | Hasnauenne KiaBuma | Ha3snauenwne

@ Bneso @ Bmnpago @ Beepx @ Buuz
@ Copoc @ BBox @ 3arpyska Macmrab
@ Menb1ie @ Bonsie

51



AABI'.421453.005 — 109.03B49

2.2.2.3CTtpyKTypa MEHIO

JlocTynn K (QUKCHPOBAHHBIM KaJpaM JaHHBIX OCYIIECTBIIETCS 4Yepe3 IMYyHKThl MEHIO
(moaMeHt0), CTPYKTypa KOTOpOTro IpuBeieHa Ha pucyHke 2.1.

B xaxnaeiii MmomenT Bpemenn Ha JKKW B mepBoi cTpoke OTOOpaykaeTcs TOJIBKO OJUH
IIYHKT MeH1o. [lepexon k cieayroneMy NyHKTY MEHIO OCYLIECTBIISIETCS OQHOKPAaTHBIM HaKaTUEM

KJIAaBUIIN BIIPaBO , @ K IpeIbIAyIIeMy — KJIaBUIIN BJIEBO . ns BeIOOpa HEOOXOAUMOTO
MYHKTa MOAMEHI0 ((PUKCHPOBAHHOTO Kajpa MaHHBIX) HEOOXOAMMO Ha)KaTh KIABHIIY BHH3 @
WJIH BBPX

Ilocae Ha)xaTusl KJIABHUIIM BHU3 ®, B MomenT muaumkanmu Ha JKKW mociaemHero
(bUKCUPOBAHHOTO KaJipa JAaHHBIX W3 MyHKTA TEKYIIEro MEHIO, TPOUCXOAUT MEPEXO] K IMEPBOMY

Kaapy AaHHbIX. [lociie Ha)xkaTHs KIaBUILHA BBEPX , B MoMeHT unaukaiuu Ha XKKU nepsoro
(DUKCUPOBAHHOTO KajJpa JJaHHBIX W3 MYHKTa TEKYIIETO0 MEHI0, TPOUCXOJUT Tepexon K
MOCJICTHEMY KaJIpy TaHHBIX.

2.2.2.4CBeToInoAHBIC HHIUKATOPBI

I[IM P3A wumeer 18 cBeTOAMOIHBIX WHIAMKATOPOB IS BHU3YaJbHOTO KOHTPOJIS
amnmapaTypbl U BBITTOTHAEMBIX (PYHKITUH.

CetonuoaHast MHANKALNS TOIPA3ACISICTCS IO TUITY:

- ¢pukcupoBaHHas,

- He(pUKCHUpPOBaHHAS.

dukcupoBaHHAsT WHAMKAIAS HE COpachbIBaeTCs TOCIE HCUYE3HOBEHHS BBI3BABIIUX €€
ycnoBuid. J{ist KBUTHpOBaHUS (PUKCHPOBAHHOW HWHAMKALUM HEOOXOAMMO IOCIEI0BATEIbHO

Ha)XaTb KJIaBUIIHU , macirad Ha kinaBuatype [IM P3A. Ilocne 3Toro Bce akTUBHbBIE
CBETOAMO/IbI IOTACHYT.
HedukcupoBannas wuHAMKAIMS cOpachiBaeTCs AaBTOMAaTHYECKH IIOCIE HCUYE3HOBEHUS
BBI3BABIIUX €€ YCIOBUM.
st konTposa cocrosuus anmnaparypsl [IM P3A npennazHadeHbl HHANKATOPHI:
— 3€JIeHbI HMHJIUKATOp MUTAaHUS - HaJIM4Yus HampspDkeHuss +5 B Ha BBIXOJHBIX
KOHTaKTaX BTOPUYHOTO UcTouHUKa nutanus [IM P3A,;

@ — KpacHbIN MHAMKATOp HEHOpPMBI — oTKa3a ycrpoiictBa I[IM P3A no pesynbraram
HETPEPHIBHOTO CAMOKOHTPOJIS paboTocrocobHocTH (cM. pazaern 3.4).

JlaHHas CBETOIMOIHAS MHMKAIU HE(PUKCUPOBAHHOTO TUIIA.

Jns  koHTposs paboTBl peneiHON 3almMThl M aBTOMAaTHKH, cocTosHus BB
(BKJTFOUCH/OTKITFOUECH), HAJIMYMSI BXOJIHBIX, BBIXOAHBIX Bo3zelicTBuil [IM P3A npennaznadensr 16
kenThix mHaukatopoB ("1" — "16"). YcraHOBKa THIIa WHIMKAIMA M HACTPOWKA YIpaBIICHHS
JTOOBIM M3 O3THX CBETOAMOAHBIX HMHIUKATOPOB OCYLIECTBISETCS C IOMOLIbIO IMPOrpaMMbl
KOH(HUTYpUPOBAHHS TPOrPAMMUPYEMON JIOTUKH.

Kontpouns 3anannoii goruku ynpasinenus [IM P3A "JliamanT" He mPOU3BOAMTCS.

2.2.2.5[IporpammupyemMble JUCKPETHBIE BXObI U BBIXO/IbI

B IIM P3A "Jliamant" wumeercss BO3MOXHOCTh HACTPOWKM YIPABJICHUS JFOOBIM
JIOTHYECKUM BXOJHBIM CHUTHAJIOM, MOJJCPKMBAEMBIM alTOPUTMAMH M (DPU3HMUYECKUM BBIXOJIHBIM
CHUTHAJIOM C TOMOILIBIO MPOrpaMMbl KOH(UTYpHPOBAaHUS NPOTpaMMUPYeMOM JIOTUKH. Jlist
KOH(HUTYpUPOBaHHUS HCIOJNB3YIOTCS (PU3MUECKHE W JIOTUYECKHE BXOJbI M BbIXOnbI. llepeueHb
¢dusnueckux BxonoB (BXO/] n) u Beixomo (BBIXO/] N) ¢ mpuBsi3Koil K KOHTaKTaM Pa3beMOB
npuBeacH B npuiaoxkennun B. Ilepeuens normdyeckux BxomaoB (JIOI BXOJI N) u oruyeckux
Bbix010B (JIOI'_BBIXO/I n) nmpuBeacH B nmpuioxenuu E.

IIM  P3A "Jliamaut" mocTaBisgeTcss C HavaabHOH  (3aBOACKOH)  HACTPOMKOM
IIPOrpaMMUPYEMOH JIOTUKH, IIPUBEICHHON B IIPUJIOKEHUHU B.
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"T'PYTIIIA YCTABOK" B Tabnuie b. [Tpunoxenus b

Pucynok 2.1 -CtpyKTypa n0oJab30BaTEIbCKOI0 MEHIO
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BHUMAHHME: TIOCJIE HU3MEHEHUWSI HAYAJIBHOM (3ABOJACKOM) H
KAXKAOT'O MNOCJIEAYIOHEI'O N3MEHEHUA HACTPOMKH
NPOTPAMMMPYEMOM JIOTUKH YCTPOMCTBA HEOBXOJIMMO IPOBEPUTH
B3AUMOJIEMCTBUE TIM P3A «IIAMAHT» C DJEMEHTAMHM EI'O CXEMBI
(YKA3BATEJIBHBIE W TIPOMEXYTOYHBIE PEJIE, TIEPEKJ/JIOYAIOIIHUE
YCTPOUCTBA, UCHIBITATEJBHBIE BJIOKHA U T.JI.) COTJIACHO C IPOEKTHOHN
IMPUHIOUIIUAJIBHOM CXEMOM!

Konrpons 3anmannoii sormku ympaeiaenuss [IM P3A "Jliamant" He mnpOM3BOIMTCS.
[TpuHsTas HacTpolika coxpaHsieTcs: B sHepronezasucumoii mamsitu [IM P3A "Jliamant".

[Mopsimoxk paboTel ¢ TporpaMMoil KOH(PUIYpHpPOBAaHUS MPOTPAMMHPYEMOW JIOTHKU
npuBezeH B "PykoBozicTBe oneparopa’.

2.31lopsaaok padoTsl
2.3.1Bkmtouenue [IM P3A
Bxmounte nutanne [IM  P3A M OpOKOHTpOIMPOBATH 3aropaHue  3€JIEHOrO

CBETOJMOIHOTO MHAUKATOPA MUTAHUS @ [Tocne mpoxokaeHusl TecTa BKIIOYEHUS 0 HOPME Ha
JKKU 6yner oroOpaxkatbes myHKT riaBHoro Mexto "COBBITUS ?".

[Tpumevanus

1 Ecim nwa XKW Her cool0meHuil, a BCe 3HAKOMECTa HMMEIOT BHUJ YEPHBIX
MPAMOYTOJIbHUKOB, BRIKIIOUUTH uTanue [IM P3A. Bxmtounts nuranue [IM P3A He MeHee ueM
yepe3 12 cexkyH.

2 Ecim Bo Bpemsi pab6otel IIM P3A nHa 3nakomectax XKW mosBsiTcs Heuntaemble

CHUMBOJIbI, TO HEOOXOJAMMO JBAK/bI HAXKATh KIABHIIY JUTSE BOCCTAHOBIICHUSI HOPMAJILHOTO
oroOpaxkeHus nH(popmarmu Ha uaaukarope. [locne storo na JKKU oToOpazutcs mMyHKT II1aBHOTO
mento "COBBITHUA ?".

Ecmu B mporecce pabotst [IM P3A B Teuenue 20 MuHyT He ObLTa Ha)kaTa KJIaBUINA WM
M0 pe3ylbTaTaM paboThl peleHON 3alMThl U aBTOMATHKU HE CHOPMHPOBAIOCH HHU OAHO
cooOmenne, ceeroguonHas moacserka JKKW otkmrouaercsa. s BKIIOYEHUS CBETOIHMOIHOU
noaceetku JKKU nakats ofHy U3 KiaBuil Ha KinaBuatype [IM P3A "Jliamant".

2.3.21IpocMOTp ¥ U3MEHEHHUE TEKYIIECH 1aThl 1 BPEMEHHU
KnaBumamu BIpaBo U BJIEBO BbIOpaTh myHKT MeHio "KAJIEHJIAPBH?".

Haxats ki1aBuily BHU3 @ [Tpu 5TOM T0JI’KHA IOSIBUTHCS KAPTUHKA, KaK TIOKa3aHO Ha PUCYHKE
2.2a, oroOpakarolas TeKyiiee BpeMs (4achl, MUHYTHI B CEKYH/IbI).

O
Jlnia nepexosia B peXKUM KOPPEKIMH BPEMEHU HakaTh KJIABUIY MacuITad , Kypcop
HAYHET MUTATh HA TIO3UINH OTOOPaKEHUS CEKYH]I.

KAJIEHJIAPD: KAJIEHJIAPD:
BPEMI JIATA
Yq-MM-CC JUI-MM-TT
a) 6)
KAJIEH/IAPD: KAJIEHIAPE:
YACOBOM MOSIC TIEPEXO/I 3UMA/JIETO
2YAC TIA

B) r)

Pucynok 2.2 -IIpocmoTp u HacTpoiika Tekyuiei aatel u Bpemenu Ha XKKU
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Haxkumasi mocsenoBaTeabHO KIABHUINY MAcIITad , NEPEBECTH MUTAIOIIUNA Kypcop B
MO3UIHI0 OTOOpaKeHUs 9acoB (MHUHYT, cekyHn). Hakumast kiiaBuiry 6obiie WIIH MEHBIIIe
®, YCTaHOBUTH TpeOyeMoe 3HaueHUE YacoB (MUHYT, CEKYHI).

[Tocne ycTaHOBKM HEOOXOAMMOIO 3HAUEHUS BPEMEHHU HAXaTh KJIABHILY BBOJ @ TUIS
COXPaHEHUS KOPPEKIIMH BPEMEHH.

BHUMAHMUME. Eciu B mynkre mento "OKCIUIVATALIUA:" 3nauenue mapamerpa
"VIIPABJIEHUE TIM/APM" otoGpaxaercs: "APM", To nanpHe#Iine TMONBITKA HW3MECHCHHUSI
JaTel 1 BpeMeHu ¢ kinaBuatypbl [IM P3A HeBo3MOXHBI 0€3 n3MeHeHus 3HadeHus ¢ "APM" Ha
"IIM"! Tlopsinox wu3meHeHusi 3HaueHus mnapamerpoB MeHio "OKCIUIYATALUA" onwucan
n.2.3.6.

HakaTh KJTaBUIY BHU3 @ [pu 5TOM MOJDKHA MOSBUTHCS KapTHHKA, KaK IMTOKa3aHO Ha
pucyHke 2.20, oToOpaskaromasi TEKyIIyro aaTy (IeHb, MECSII U TOI).

Jns mepexonia B PeXHM KOPPEKIMH JaThl Ha)KaTh KIABHUINY MaciuTad , Kypcop
HauyHeT MUraTh Ha MO3ULUHU oTOOpaykeHus rona. Haxxumas nocnenoBarenbHO KIaBHUIY MacITad

, MEPEBECTH MUTAMOIIUN Kypcop B MO3MIMI0 OTOOpakeHus AHs (Mecsia, roaa). Haxumas

KJIaBUIIY OOJIbIIE WY MEHBIIIE , YCTaHOBHUTHL Tpebyemoe 3HaucHHe AHs (Mecsia,
roja).

[Tocre ycTaHOBKM HEOOXOMUMOM NaThl HAXKaTh KIIABUIITY BBOJI @ JUTSL COXPaHEHUs
KOPPEKIIUU JaThI.

HaxaTh KJ1aBuIIy BHU3 @ [Tpu 3TOM HOKHA MOSIBUTHCS KapTHHKA, KaK MOKa3aHO Ha
pucyHke 2.28. [Ins mepexona B peKUM KOPPEKIIMH YacOBOTO Tosica KJIABHINIEH MaciiTad
AKTUBH3UPOBATh KypCOp B TMO3HIMH OTOOpa)KeHUs dacoBoro mosica. KmaBuiieit Oonbie @

NI MCHBIIC YCTAaHOBUTDH Tpe6yeMoe 3HAYCHHUEC 4aCOBOTI'O IT0OsACA.

Haxatn KJIaBUIY BHU3 . HpI/I OTOM OOJIXKHA IMOSABUTHCA KapTHUHKA, KaK ITOKa3aHO Ha

pucyHke 2.2r. Jlns mepexona B peXUM KOPPEKIIUH KJIABUINEH MaciiTad aKTUBU3UPOBATH
KypCOp B MO3ULUHU U3MCHCHUA YCTABKH aBTOMATHUYCCKOI'O IEPEXO0da Ha HGTHGG/3HMHCC BpCMH.

Knapumreir Gosnbiire WU MEHBIIe @ ycranoButh "JIA", ecam TpeOyeTcs yder
aBTOMATUYECKOT0 Iepexoa Ha jetHee/3umuee Bpemst i "HET", ecnu He TpeOyercs.

Haxxumas knaBuity BHU3 @ IIPOBECTH IIPOCMOTP BBEIACHHBIX U3MECHEHUM.

2.3.3KoHTpoib TEKYIHUX MTapaMeTPOB U COCTOSHUS JUCKPETHBIX CUTHAJIOB
Jlnis mpocMoTpa 3HaAUYECHUM M3MEPEHHBIX M PACUETHBIX TapaMEeTPOB BHIOPATh MyHKT MEHIO

"ITAPAMETPBI ?", naxxumasi KJIaBHUIIYy BIIPaBO WIA BIIEBO IO IIOSIBJIEHUS Ha

unaukarope 3aronoBka "TIAPAMETPBI ?" (pucyHok 2.3a). [Tociie HaxaThs KJIaBHIIN BHU3 @
Ha WHIUKATOPE OTOOpaKaeTCs:

- B [IEPBOI CTpOKE - HHPOpMAIHUS O TapaMeTpax WM UX HAMMEHOBaHUS;

- BO BTOpOHM, TpeThel M YeTBEPTONl CTpPOKaxX - OOO3HAYEHHs IMAPAMETPOB, TEKYIIHUE
3HAYEHUS BO BTOPUYHBIX U MEPBUYHBIX BEIMUMHAX, PU3NYECKas pa3MEPHOCTbD.

[Tpumep sKpaHa UHAWKALUY TEKYILUX [TaPaMETPOB MPHUBEIEH HAa pUcyHKe 2.30.
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MHOrokparHoe HakaThe KJIaBUIIM BHU3 @ no3poisieT BbIBOAUTH Ha JKKU
MOCIIEI0BATEIHHO 3HAYCHHSI BCEX TEKYIIMX IMapaMeTpoB, a TaKXKe MPOCMATPHBATH COCTOSHUE
JTUCKPETHBIX BXOJHBIX W BBIXOJIHBIX CUTHAIOB. [10oNHBIN mepeueHs MTOCTYMHBIX ISl TPOCMOTpa
ANEKTPUUYECKUX TMApaMETPOB M BCE IKPAHBI COCTOSIHHS JUCKPETHBIX CHTHAIOB IPHUBEACHBI B
tabmune b.1 npunoxenus b.

[Tpumepsl SKpaHOB COCTOSTHUSI TUCKPETHBIX BXOJIOB U BBIXOJIOB IMPUBEJCHBI HA PUCYHKAX
2.38 1 2.3 cooTBeTCTBeHHO. Ha skpaHe COCTOSIHUS TUCKPETHBIX CUTHAJIOB OTOOpaXkaeTcsl:

- B IEPBOM CTPOKE - HHPOPMAITUS O CUTHATIAX;

- BO BTOpPOM, TPEThEH W YETBEPTOW CTPOKAX peaIM30BaHbl TAOJUIBI TIO 2 CTPOKU U 8
CTOJIOIIOB Ka)KJas, Ha IEPEeceYeHUH KOTOPHIX OTOOpaKaeTcsi COCTOSHUE CHUrHaia. 3Hak '+
O3Ha4YaeT HaJWYHE CHUTHAJa Ha BXOJIE WJIM BHIXOJE, a '-" COOTBETCTBYET OTCYTCTBHMIO CHUTHAJjA.
CymMma umcen, CTOSIIMX B 3ar0JIOBKE CTPOKH M CTONIONA, JaeT HOMEp 0TOOpakaeMoro BXo/1a Uik
BBIXOJA.

Taxum 00pa3oM, coraacHO pUCYHKY 2.38, aKTHBHBI BXOJIBI:

- 1 ("+" Ha mepecedeHUH CTPOKH ¢ 3arosioBkoM "1" u ctonbia ¢ 3aromoskom 0", Homep
Bxomaa 1+0=1);

- 12 ("+" Ha mepeceUeHUH CTPOKH C 3arojioBkoM "9" u cronbia ¢ 3aroaoBkoM "3", HOMep
Bxojaa 9+3=12);

- 14 ("+" Ha mepeceUeHUH CTPOKH € 3arojoBkoM "9" u cronbia ¢ 3aroaoBkoM "5", HoMep
Bxonaa 9+5=14),

a COTJIaCHO PUCYHKY 2.3, aKTUBHBI BBIXOJIbI:

- 9 ("+" Ha mepeceyeHUU CTPOKH C 3aroyioBkoM "9" m crondua c 3aronoBkom "0", HOMeEp
BbIxoaa 9+0=9);

- 16 ("+" Ha mepecedeHUN CTPOKH C 3arojoBkoM "9" u cTonbdiia ¢ 3aronoBkoM "7", HOMep
BbIxoza 9+7=16).

ITAPAMETPBI? ITAPAMETPBI BTOP/IIEPB
la 005,10A  001,0%A
Ib 004,99A  001,0&«A
lc 005,16A  001,0%A

a) 0)
JWCKPETHBIE BXO/IbI JAWCKPETHBIE BBIXO/IbI
0123 45@%6 7 0 1 2 3 45 6 7
1+ - - - - - - - 1 - - - - - - - -
9 - - - 4+ - 4+ - - 9 + - - - - - - +
B) r)

Pucynok 2.3 -IIpumMepsl 5KpaHOB UHIMKAIIMU TEKYIIHUX TAPAMETPOB M COCTOSHHS
JUCKPETHBIX CUTHAJIOB

[TonHbIli mepedeHb BXOAOB M BBIXOJOB C HyMepalMed W MPUBSI3KOM MX K KOHTaKTam
BHCIIHUX pa3bCMOB MPHUBCJCH B IIPUIIOKCHUHN B.
Ha nmo0om 1mare MOXKHO BEpHYTBCS K IMPOCMOTPY MNPEAbIAYLIEro 3KpaHa 3HAYCHU

nmapaMeTpoB HWJIHW COCTOAHUSA JUCKPCTHLBIX CHIHAJIOB HAXATUCM KIIABUIIIKM BBCPX @ .
[TepnoanunocTs 0OHOBNIEHUS 3HaUeHHS HHANITMpYyemoro Ha XKKU mapamerpa —ogHa cexyHaa.

2.3.41IpocMOTp ¥ KBUTHPOBAHUE COOOIICHUI

ABapuiiHass W TexHoJorudeckas wWHQOpMAIMs, TMPEACTaBICHHAs COOOIICHUSIMH B
dopmare [NeNe JIATA BPEMS_ tekcr cooOieHus|, MPOCMATPUBACTCS M KBUTHPYETCS MOCTIC
BeiOopa nynkra MeHio "COBBITUS?" (pucynok 2.4a). Bo BTOpOii cTpoke HWHAMKATOpa
oToOpaxkaercs:
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- NeNe - mopsiAKOBBIM HOMEp HEKBUTHPOBAHHOTO COOOIIEHUS, Ha TEKYIIMH MOMEHT
BpeMeHu (prcyHOK 2.4B);

- JATA — nenb, MecsI1 ¥ TOJl HACTYIUICHHS COOBITHS,

- BPEMS — wac, muHyTa, cekyHJa HacTyIuieHuss coObiTus. OTMETKa BpEeMEHH
orobpaxkaemoro Ha JXKU cooOmieHuss o cpabaThlBaHUU 3alUT COOTBETCTBYET MOMEHTY HX
cpabaTbIBaHMS.

B Tpetbeii (TpeTbeit u 4eTBepTOi) CTPOKE HHIUKATOpa 0TOOPaKaeTCs TEKCT COOOICHHUS.

B mamaru IIM P3A xpanutcs omHoBpemeHHo 10 30-tu coobmienuit. Kaxmoe
nocjeayomee nociae TPUALATOr0 COOBITHE 3aUCHIBACTCS B MAMATh MOCTE yJaleHUs U3 TMaMATH
nepBoro. [Ipu stom mocnemnemy coObiTuio mpucBamBaercs Ne30. Ilepexon k crnemyromemy

COO6H_I€HI/IIO (HpI/I HaJIU4Yvun B HaM}ITI/I) OCYHICCTBJIACTCA HAXKATUCM KJIABUIIHN BBCPX

Haxxatp knmaBuiry coOpoc JUIs. KBUTUPOBAHUS U yIAJICHUS U3 MAMATU COOOILICHUS U BBIBOJIA
Ha JKKU cnenyromero coobmienus. [Ipu orcyTcTBUM cOOOMEHNH B MAMSITH HHAUKATOP MPUMET
BUJ, Kak mMoka3aHo Ha pucyHke 2.40. Ilpu orkmouenuu nurtanus [IM P3A coobmenus wu3
NaMsITH YAAJSIOTCS.

COBBITHS? COBBITHS: COBBITHS:
00 00-00-00 00:00:00 NRA-MM-IT Y4-MM-CC
HET COOBLLEHUI (TEKCT COOBIIEHHS)
a) 6) B)

Pucynok 2.4 -Ilpumepsl sxpanoB mipu padote B mexto "COBBITUSA ?"

[Tepeuenn kouTpoIMpyembix coobmeHuit [IM P3A npusenen B Tadnuie b.2 mpunoxenus

2.3.5 TlpocMoTp M W3MEHEHHE KOH(QUTYpalMM YCTaBOK 3allHUT, CTYNEHEH 3alluT U
aBTOMATUKHU

2.3.5.1]1ns obecrieueHust ASUCTBUS 3AIIUT U aBTOMATUKH B PA3JIMUHBIX peKUMaxX paboThI
obopynoBanus B [IM P3A XpaHuTcs N HE3aBUCUMBIX TPYMI yCTaBOK. JlOCTym K mpocMOTpy U
U3MCHEHHIO TlapaMeTpoB (KOH(HTypanyu 3allUT, aBTOMAaTHKH M 3HAYCHUH YCTaBOK) Ka)IOW

IPYNIBI OCYIIECTBISIETCS TOCie BbIOOpa KiIaBHILEH BIPaBO @ WJIH BJIEBO @ MIYHKTa MEHIO
"I'PYIIIIA YCTABOK 1 (n)?".

Haxumas xiaBuIry BHU3 , TIPOCMOTpEeTh MU 3a(hPUKCUPOBATH COCTOSHUE 3alluT,
CTYyNEHEH 3aluT, aBTOMaTUKH U UX YCTABOK.

Bbi6op akTHBHOH (T.€. MCIONB3YEeMOH B TEKYIIMH MOMEHT 3al[UTaAMH M aBTOMATHKOM)
IPYIIbI YCTABOK OCYIIECTBIISICTCS] BHEIIHUM MEepeKItouaTeseM (KIvYoM) WiK ¢ KiaBuatypsl [IM
P3A. ns sroro HeoOoxomumo mapamerp "BbBIBOP I'PVYIIIIbI YCTABOK" B myHKTE MEHIO
"OKCIUIYATALIUSA ?" ycraHOBUTH B HEOOXOAMMOE MOJOXKEHHE B COOTBETCTBHH C IMYHKTOM
2.3.6HacTOSAIIETO PYKOBOJICTBA 10 AKCILTyaTaIlHH.

[Ipy BO3HMKHOBEHHWH HEUCIPABHOCTU TMEPEKIIoYaTels Habopa yCTaBOK AaKTUBHOM
COXpaHsieTcs paHee YCTaHOBJIEHHAs TPYIIa yCTaBOK.

[Ipumeuanue - Ilpu OTCYTCTBMM mepeKiodarens Habopa YCTaBOK aKTUBHOW Oyzaer
YCTaHOBJICHA TpyIMNa ycTaBoK, 3aaanHas napamerpoMm "TPYIIIIA YCTABOK" B myHKTEe MEHIO
"OKCIUTYATALUA?". TIpu 3TOM Ipyrue TpyIbl YCTaBOK OYIYyT pPe3epBHBIMU U TOXE MOTYT
OBITh YCTAHOBIICHBI AKTUBHBIMHU TIOCJI€ M3MEHCHHs 3Ha4ueHHs Toro e mapamerpa ("TPYIIITA
YCTABOK").

[lepeuens, nMamna3oH 3HaUYE€HUN U mar u3MeHeHus yctaBok [IM P3A npuBenen B Tabmuiie
b.3 mpunoxenus b.
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2.3.5.2 Ina mepexojia B peXUM KOPPEKLUH COCTOSIHUS 3aIIUTHI, aBTOMAaTUKU HAXAaTh

O
KJIaBHIIy MaciTal , Kypcop HAauHeT MHUTaTh Ha TO3WUIMHA OTOOpaXKEHHUsS 3HAYCHUS
napamertpa. J{ias ©3MEHEHHsI COCTOSHUS 3alllUThl, aBTOMATUKN HaXaThb KJIABUIIY OOJbIIE @

WA MEHBIIIE . JIJ1st coxpaHeHus1 HOBOTO 3HAYEHUS BBITIOJIHUTD yKa3aHus 1. 2.3.5.4.
BHUMAHMUE. Eciu B nyHkre meHwoo "OKCIUIVATAILIMA:" 3naueHue napametpa
"VIIPABJIEHUE TIM/APM" oroGpaxaercsa: "APM", To nanbHEHIINe MOMBITKH H3MCHEHUS
ycraBok ¢ kinaBuatypsl I[IM P3A HeBo3MoOXHBI Oe3 m3MeHeHus: 3HaueHus ¢ "APM" na "[IM"!
[Topsinok n3menenwns 3nadeHus napametpoB MeHio "DKCIUJIYATAIMA" onucan B n1.2.3.6.
2.3.5.3 Ina mepexona B pEeXHUM IMPOCMOTpPa YCTABOK BBIOPAHHOM 3aIIMTHI, CTYNEHHU

3al0UTHl UJIKM aBTOMATUKH HaXaTb KJIABHUIIY . Haxxumas KJIaBUIIy BHHU3 @ HJIN BBEPX

®, BBIOPATh HEOOXOMUMYIO It OTOOpaKeHHS U (M) U3MCHEHHUS YCTaBKY.
Jlns mepexoja B peXHM KOPPEKIMM BBIOPAaHHON YCTaBKM Ha)kKaTh KIJIABUINY MaciuTad

, Kypcop HA4HET MUTaTh Ha MO3ULUU OTOOpakKeHUs 3HaYeHUs mapamertpa. /s n3menenus
3HA4YEeHUs YCTAaBKM IE€PEBECTH MUTAIOUIMHA Kypcop, HakMMas KIABHUINY MaciuTad , B

HYXXHYIO TIO3HIIMIO OTOOpaykeHMsI, a 3aTeM, HaKuMasi KJIaBUILy OOJIbIIIe @ WJIM MEHbIIE @
YCTaHOBUTH HEOOXOMMOE 3HAUEHUE YCTABKH.
ITocre Bcex HEOOXOMMBIX M3MEHEHUI 3HAYCHUH YCTaBOK 3all[UThI, CTYIIEHH 3aIIUTHI WIN

ABTOMATHKH HaXaTh KIIABHIIY @ U KJIaBHIY BHU3 @ WIA BBEpX @ Ui BbIOOpa
CJ'IG,Z[YIOH_IGI\/'I 3alUThI, CTYIICHU 3alIHUTHI. I[J'DI COXpPaHCHHUA HOBBIX 3HAa4YCHUU YCTAaBOK BbIIIOJIHUTH
yKazaHus noanynkra 2.3.5.4.

HOCHCHOB&TGHBHO IMMOBTOPAA YKa3aHHBIC Oorcpanunu, MMPOU3BCCTU HCOGXOI[I/IMBIG
W3MEHEHHSI TT0 KOH(PUTYPAIMH U 3HAYCHUSIM YCTaBOK.

2.3.5.4 Haxxumasi KJIaBWINy BHU3 ®, MepelTH K TOCICTHEMY ITYHKTY B MEHIO
"T'PVIIIIA YCTABOK 1 (n)?" —3ammce ycraBok B DH3Y. Ilpu srtom na XKW Oymer
oToOpaXkaTbcs:

I'PYIIIIA YCTABOK 1: I'PVIIIIA YCTABOK n:

3AIIMCH YCT. B OH3VY 3AIIMCH YCT. B OH3VY
W

Haxarp xiaBuiy 3arpyska @ Ha )KKU 6yzner oroOpakaThCsi:

T'PYTITIA YCTABOK 1: I'PYTITIA YCTABOK n:
3AITMCDH YCT. B DH3Y 3AITMCDH VCT. B DH3Y
3AIIUCATH YCTABKU i 3AIIUCATH YCTABKHU

U HE M03KEe YEM 4epe3 D CEKYH]I HaKaTh KJIABULIY BBOJ @ Ha J)KKU Gynet oTrobpaxarscs:

I'PYIIIIA YCTABOK 1: I'PVIIIIA YCTABOK n:
3AIIMCH YCT. B OH3VY 3AIIMCDH YCT. B OH3VY
YCTABKU 3AIINCAHbI un YCTABKU 3ATIMCAHBI
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2.3.5.5AkTuBHas TpyIIa yCTaBOK 0TOOpa)xkaeTcsi CHMBOJIOM "' — " B JIEBOM 4acTu MepBoOi
ctpoku XKW wmmm coorBerctByromieit mudpoit B mynkte "TPYIIIIA YCTABOK" wmenro
"OKCIUTYATALIMA ", nanpumep:

- I'PYNIIA YCTABOK 1? OKCIUIYATALIMA:

I'PVIIITA YCTABOK
1581071 2

2.3.5.6 IlocnemoBarenbHO HaXWMas KIABUIIY BHU3 ®, MPOBECTH  MPOCMOTP
BBC/ICHHBIX H3MCHEHUH.

2.3.6IIpocMOTp ¥ U3MEHEHHE DKCIITyaTallMOHHBIX MTApaMETPOB

Haxxumass knaBuiry BIpaBo ® UM BIIEBO @ BBIOpPAaTh TYHKT MEHIO
"OKCIUIYATAIINA ?".

Haxxumasi kimaBuIly BHU3 @ IPOCMOTPETh H  3a(UKCHpPOBATH  3HAYCHUS
IKCIUTyaTallMOHHBIX TapameTrpoB. [lepeueHb, [OWama3oH 3HAYCHWH H I[IAr HM3MCHEHUS
HKCIUTyaTaI[MOHHBIX ITapaMeTPOB MpHuBeneHb! B Tabnuue b.4 npunoxenus b.

N3menenne mapamerpoB B myHKTe MeHIO OKCIUIYATALMUA ?" BO3MOXHO TOJBKO

ITOCJIC MOCICAO0BATCIBHOI'O HAXKAaTH A KJIaBUIII Macirad U BBO/J, @

KiaBumamu BBEpX @ WU BHU3 @ BbIOpaTh mapaMeTp, 3HaU€HHE KOTOPOTo HEOOXOIUMO
U3MEHHUTh. [l mepexofa B PEXHM KOPPEKIMH BBHIOPAHHOTO MapaMeTpa HaXKaTh KIIABHUIIY

O
Macirab , Kypcop HauHET MHUTaTh Ha MO3UIMH OTOOpaKeHUs 3HaueHus mapametpa. s
U3MEHEHMS 3HAa4YCHUs HaXaThb KJIABUOIY Oosiblie @ WIM MEHbIIE WU,
MOCJIEIOBATEIbHO HaKUMasi KJIaBHIIy MacIITad , NEPEBECTH MUTAIOLIUI KypCcop B HY)KHYIO

MO3UIMI0 OTOOpaXKeHMs, a 3aTeM, HaXumas KJIaBUIIK OoJblie WIM MEHbIIE ,
YCTAaHOBHUTH HCOGXO,Z[I/IMOG 3HAa4YCHUC.
BHUMAHME: Eciiu Ha HHIUKATOPE OTOOpaKaeTCs:

OKCIUIYATAIINA:
YITPABJIEHUE IIM/APM
APM

TO yIpaBJIeHHE IepeaaHo Ha BepxXHUH ypoBeHb (APM). JlanpHeWIue MOMBITKH H3MEHEHUS
OKCIUTYaTaI[MOHHBIX [apaMeTpoB, KOH(HUTypaluu CUCTEMbI, KOPPEKLIHUU JaThl U BPEMEHH,
W3MEHEHUS 3HAYCHHW yCTaBOK WJIM TPYMIBI YCTAaBOK ¢ KiaBuatypsl [IM P3A HeBOo3MOXHBI O€3
pelBapuUTeNbHOT0 nM3MeHeHus Tperbeil ctpokun KKU ¢ "APM" na "IIM" myrem Haxarus

o & @
KJIABHMIIIM MaciTad , a 3aTeM KJIaBUIIM OOJIbIIIE HNJIN MCHBIIC , a4 IIpU HaJIMYUH

BEpXHEro ypoBHs —ToJibko ¢ [IK APM.
[TocnenoBarenbHO MOBTOPSS BBILIENIEPEUUCICHHBIE ONEpaluy, NMPOU3BECTH HW3MEHEHHE
BCEX HEOOXOAMMBIX IKCIUTyaTallMOHHBIX mapameTpoB [IM P3A.

Haxxumas KJIaBUIIY BHU3 , IPOCMOTPECTH BBCACHHBIC U3MCHCHMUS.

2.3.7TIpoBepka pusnuecknx Borxoa0B [IM P3A
Pexum IMPOBCPKU (1)I/I3I/ILICCKI/IX BBIXOOB TIIO3BOJIAACT TIPOTCCTUPOBATH HCIIPABHOCTH
JIUCKPETHBIX M CUJIOBBIX Bbix0/10B [IM P3A. Ilpu BKIIOYEHHH YKa3aHHOTO pEKUMa HACTPOUKHU
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IIPOrpaMMUPYEMOIl JIOTUKM WTHOPUPYIOTCS U ONEpPaTOp HMMEET BO3MOXHOCTb YIPABIATh
cpabareiBanreM Jro6oro Beixona [IM P3A ¢ momoibio Ki1laBUaTyphl yCTPOHCTBA.

Jns  BrimroueHuss pexxuma HeoOxomumo ycraBky “[IPOBEPKA  OU3NYECKUNX
BbIXOJIOB” B Menwo “OKCIUIYATAIIUA ?” nepeBectu B coctosaue “PA3SPEIIEHA”. Tlpu
9TOM CBETOAMOJHBIE MHAMKATOPbI Ha nepenHeil nanenu [IM P3A HaunHAOT nociaenoBaTebHO
3aroparbCsi U TaCHYTb.

s ynpasnenust Beixogamu [IM P3A Heo6xoaumo Beiopath MeHio “[TAPAMETPHI ?” u,

HaXXKMMasi KJIaBUILYy BHH3 @ WIH BBEpPX ®, HEePEHTH K DKpaHy COCTOSHUS BBIXOJOB (CM.
n.2.3.3).

O
Haxumas xnaBumry wmacmrabd , YCTAaHOBUTh MHTAIOIIUA KypcoOp B ITO3HIIHIO
Tpebyemoro BbIXoAa. 3HaK “+” TOBOPUT O HAJIMYMU CHTHAIA HA BBIXOAE, a ‘-’ O3HAuYaeT
OTCYTCTBHE CHUTHAaJA.

JWMCKPETHBIE BbIXOJIbI
01 2 3 456 7 8 9 10

__________

Jlns cpaGaThlBaHUS BBIXOAA HaKaTh KIIABHUILY OOJbILE @ CocTosiHHE BBIXOMA

Ha "+". ]l BO3BpaTa Ha)kKaTh KIJIABHIIY MEHBIIE @ CocrosiHue BBIXOJIA

U3MEHUTCA C

u3MeHuTed ¢ '+" Ha
Jns  BeIkmoueHHs pexuma HeoOxomumo ycraBky “TIPOBEPKA OU3NYECKUX

BbIXOJIOB" B mento "OKCIUIYATAILIUA ?" nepeBectu B coctostaue "3AIIPHEIIEHA".

PaGoThl B yka3aHHOM pe:kuMe PeKOMEHAyeTcs NPOBOAUTH NMPH Pa300paHHBIX HensixX
ynpasjennss BB, YPOB u T1.1., 4To0bl HM30€KaTh HECAHKIMOHMPOBAHHBIX NYCKOB H
OTKJIIOYECHHH M CBA3AHHBIX C 3THM IOCJIeICTBHIA.

2.3.813MeHeHne JOTHYECKUX BXOJ/0B U BBIXOJIOB TTO UG POBOMY KaHATY

B TIM P3A "[liamant" peamuzoBana 5(05H) ¢ymkums Modbus ¢m. nm. 2K.2.2
npunoxenus JK). ITocpeactBom 3Toit (GYHKIMH MOXHO JTFO00M W3 JIOTMYECKMX BXOJOB HIITH
BbIx0210B nepeBectd B coctosinue ON wim OFF no mudposomy kanany. [lepeunu mporpamMmmHO
MOJJIEP>KUBAEMBIX JIOTUYECKMX BXOJHBIX M BBIXOJHBIX CHUTHAJIOB C UX HOMEpaMH MPUBEICHBI B
npunoxxeHuu E.

Jlnst paspelieHuss M3MEHEHHs JIOTHYECKOro Bxoja (BbIxoma) 1Mo HU(BPOBOMY KaHATY
HeoOoxoaumo B MeHio "DKCIUIVATALIUSA ?" B ycraBke "U3M. 110 [IUD.KAH JI.BX" ("U3M.
I1O [I®.KAH JI.BbIX") 3amaTh HOMEp COOTBETCTBYIOIICTO JIOTHYECKOTO CUTHAIA M TIEPEBECTH
ycraBky B coctosHue "PA3PEIIEH", nanpumep:

OKCITYATAIA: OKCITYATAINA:
N3M. 110 IN®.KAH JI.BX N3M. T10 [IN®.KAH JI.BX
007 3AIIPEIIIEH 007 PA3PEIIEH

[Topsimok M3MEeHEeHHsI SKCIUTyaTallMOHHBIX IMapaMeTpoB " omucaH B 11.2.3.6.
ITpu HEoOXOAMMOCTH HACTPOUTH paspellieHre U3MEHEHHs Mo IUPPOBOMY KaHaTy Oosee

4YeM JJI OJHOIO CHTHaJla, HaXXMMas KIaBHUINY MaciuTad , BEPHYTbCS B T0JI€ KOPPEKLHMH
HOMEpa CUTHaJa, BBECTH TpeOyeMblii HOMEp M mepeBecTH ycTaBKy B cocrosiHue "PA3PEIIEH"
IUIsl JaHHOTO curHana. [IoBTOpHUTh onepanuio i BceX TpeOyeMbIX CUTHAJIOB.
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2.3.9T1opsaoK CUNTBHIBAHUS U MPOCMOTPA KaJipa PerucTpalMy aHaJOrOBBIX MapaMeTpoB,
KaJpa perucTpaluy aBapUiHBIX COOBITUH M OCHMIUIOTpapUpOBaHUS TEKYIIMX SJIEKTPUYECKUX
napamMeTpoB

[Topsimok cuuthiBanus u mpocmotrpa kaapoB PAII, PAC wu ocuuminorpadupoBaHus
TEKYIIUX SJEKTPUYECKUX MapaMeTpoB, a Takxke (HOPMUPOBAHME IO HUM BEIOMOCTEH COOBITHUH
npuBe/eHbI B "' PykoBocTBE oneparopa’.
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3 TEXHUYECKOE OBCJIY’KUBAHUE

3.1 Buabl M NePpHOAUYHOCTH TEXHUYECKOTO 00CTy:KMBAHUS

Bunpr muranoBoro oociyxuBanusi [IM P3A - B coorBerctBun ¢ COY-H EE 35.514:2007
"TexHiuyHe 00CTYrOByBaHHS MIKPOIPOLIECOPHHUX IMPUCTPOIB PEIEHHOT0 3aXUCTY, MPOTHABAPIHHOT
ABTOMATHUKH, €JICKTPOABTOMATHKH, AUCTAHI[IHHOTO KEPyBaHHS Ta CUTHAJI3AIlI]l eJIEeKTPOCTAHIIIN 1
migcranmii Big 0,4xB no 750kB™:

- IpOBEpKa MPH HOBOM BKJIIOUCHHH (HaaaKa);

- IEPBBII MPOYUIAKTUYECKHI KOHTPOJIb,

- Npo(pUIAKTUYECKUI KOHTPOJIb;

- IpOUITAKTUIECKOE BOCCTAHOBJICHUE (DEMOHT);

- TECTOBBIN KOHTPOJIb;

- onpoOOBaHueE;

- TEXHUYECKHI OCMOTP.

Kpome toro, B mporiecce dKCIuTyataiidid MOTYT MPOBOIUTHCS CIEAYIONIUE BUIBI BHEILIA-
HOBOTO TEXHHMYECKOTO OOCITYKHBaHHUS:

- BHEOUEpEIHAS POBEPKA;

- MocJieaBapuiiHas MpoBEPKA.

[leprogUYHOCTH  TPOBEINCHUS TEXHUYECKOTO OOCTY)KUBAaHUS JUIsl  DIIEKTPOHHOMN
anmapatypsl, oroBopenHas B COY-H EE 35.514:2007 Texniune o0ciryropyBaHHs ..."

Tomt | - | 1] 2| 3| 4| 5| 6/ 7| 8 9 10 11 12 13 14 15
Mposepku | H |[K1| - | - | - | K| -| -] -] -|B|-]-]-|-|K
rae:

H —mnpoBepku npu HOBOM BKIIIOUEHUH,

K1 —nepBbiii MpopUIaKTUIECKUA KOHTPOJIb;

K —npodunaktuueckuii KOHTPOIIb,

B —npodunaktuyeckoe BOCCTAaHOBJICHHE.

TectoBblil koHTpob [IM P3A ocymiecTBisieTcsi aBTOMaTHUECKU MPU MOJa4€ MUTAHUS Ha
npubop — pexkum "Tect Brarouenus” (TB), a Takke HempepsIBHO B mporecce pabotel — "Tect
ocHoBHoO# paboTsl” (TOP).

Breouepennas npoBepka npoBoauTcs B o0beme “Tecta BrmtoueHus” u "Tecra oCHOBHOM
paboTer" B ciyyae BeisiBIeHHs oTka3a [IM P3A, a takke mocie 3aMeHbl HEUCITPABHOTO 000PYI0-
BaHUA.

3.2 O0masi XapakTepUCTHKAa W OPraHu3alusi CHCTeMbl TeXHHYECKOro OO0CIYHKH-
Banus [IM P3A

[IpunsaTas cuctemMa TEXHHMYECKOTO OOCITY>KHBAHHS M PEMOHTa MpPEAyCMaTpUBaeT orepa-
THUBHOE U perjlaMeHTHOE 00CITy)KUBaHHE.

OmnepaTtuBHOE 00CTyXHBaHHE 00ECIeUYMBAET MPOBEACHNUE KOHTPOJIS paboTOCTIOCOOHOCTH
I[IM P3A B aBTOMaTHYECKOM peKUMe 0€3 HapyIICHHUS HUKJIOTPAMMBI BBITOTHEHUS OCHOBHBIX
(GyHKIMH 11eIeBOro Ha3HAUCHHS U pean3yeTcs ¢ HOMOIIbIo "Tecta OCHOBHOM paboTHI'.

OmnepaTuBHOE 00CTYKUBaHUE BKIIFOYAET B €01 KOHTPOJIb!

- COCTOSIHMS aHAJIOT0 — U(POBOTO TPaKTa MEpeaady TaHHBIX B IPOLIECCOPHBIN OJIOK;

- HCIIPaBHOCTHU MPOLIECCOPHOTO OJI0Ka;

- UCIIPaBHOCTHU YIPABJISIIOLINX PETUCTPOB PEJIEHHBIX BBIXOJIOB.

[Ipu oTkaze ycTpoHcTB MHQOpMAIMS O pe3yiabTaTe HEMPEephIBHOIO KOHTPOJIL paboTo-

CIIOCOOHOCTH OTOOPa)KAETCsl CBEUEHUEM KPACHOTO CBETOAMOIHOTO WHAMKATOPA HEHOPMBI @
Ha mepenHed manenu [IM P3A, a Ttakke B Buae 00OOIICHHOW HEHOPMBI BBIBOAMTCS Ha
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muckpetHbid Bbixo "Otka3 [IM P3A" (¢ HOpManbHO 3aMKHYTBIX KOHTAKTOB peJie BBIXOJHOTO
curnana nocrossaaoro Toka 220B, 0,4 A "Ortkas [IM P3A").

OmnpeneneHre HEUCIIPABHOTO y3J1a OCYIIECTBIIIETCS B COOTBETCTBUU C MopasaeoMm 3.4.

[lepeueHs MHCTPYMEHTA U MaTEpUAIOB, HEOOXOJUMBIX JIJISl BBIIOJHEHUS padoT 1o
periaMeHTHOMY OOCITY>)KMBaHUIO, IPUBE/IEH B Tabuuie A.l npunoxxeHus A.

3amMeHa HEUCIPABHOTO y3J1a OCYIIECTBIISETCS B COOTBETCTBUM C TaOmuiei A.2 mpuio-
JKeHus A.

PaboThl 1o onpezeneHuio 1 yCTpaHEeHUIO HEUCIIPAaBHOCTEH B COOTBETCTBUU € TaOIHIIAMU
A.2 - A.4 npunoxeHust A B TeYeHHE rapaHTHIHOTO cpoka 3kcruryararuu [IM P3A BbIIOIHSIOT-
sl IPEICTaBUTEISIMU MPEANPUITUS — U3roToBUTENS. [Ipu 3TOM paboThl MO 3aMEHE HEUCIIPaBHBIX
Y3JI0B MOT'YT BBITMOJHATHCS KaK B KCIUTyaTUPYIOIIEH OpraHu3aluy, Tak U Ha MPEIIPUATHH — U3-
rorosutesie [IM P3A (B 3aBUCHMOCTH OT THIIA HEUCIIPABHOCTH).

PesynbraTel paboT 1o YCTpaHEHHMIO HEHCIPABHOCTEH 3alMUCHIBAIOTCS B JKypHAJI ydera
pabor.

B ciaydyae HeoOX0AMMOCTH 3aMEeHBI, Ha OTKa3aBIlee YCTPOHCTBO COCTABIISETCS peKiiama-
IIMOHHBIN aKT WM COOOIIEHUE O HEUCHPABHOCTH, K KOTOPOMY IMPHUKJIAAbIBACTCS MHPOpMAIUI
TEJIEMETPUUECKOI0 KaJpa B 3JIEKTPOHHOM MJIM [IEYaTHOM BU/IE.

OrtkazaBilee yCTPOHCTBO C CONMPOBOAUTEILHON JTOKYMEHTALIMEN HAMpaBiseTCs Ha Mpe.-
NPUATHE — U3TOTOBUTEIT.

[Tocne 10 mer skcrutyatanmuu HEOOXOIWMO 3amMeHUTH Oatapero DH3Y — TL5242W
(LS14500) naxomsrytocst B siueiike MSM AABI'.468361.071u, npu yclnoBUM YXYALICHUS
noaceetku dkpana, XKW BOLYMIN BC2004BBN-H-CH naxomsmryrocs B siueitke LCD
AABI'.468361.075Pa0oThI 110 3aMeHe BBIOIHIIOTCS MPEAIPUATHEM - U3TOTOBUTEIIEM.

PernamentHoe 00cIyKUBaHNE IPOBOJAUTCS C 1IEJIBIO:

- NPOBEPKH TEXHUYECKOI'O COCTOSHUS BMJIOK, PO3€TOK, COSAMHEHMHM Ha IpEIMET OT-
CYTCTBHUS MEXaHUUECKUX MOBPEXKICHUH;

- YaJIEHUS IbUIM C TOBEPXHOCTU U3ENHNS;

- IPOMBIBKH KOHTAKTHBIX MMOJIEH COCTUHUTENEH;

- IPOBEPKH COMPOTHUBIICHUS U AJIEKTPUUECKON POYHOCTH n3ossauuu neneit [IM P3A.

PernamentHoe 00cTy>KMBaHUE BBIMOJIHAETCS C MEPUOJUYHOCTHIO, OTOBOPEHHOW B MOJ-
paznene 3.1,mpu npoBencHUN:

- IPOBEPKHU [TPH HOBOM BKJIIOYECHHH;

- IEPBOTO NMPO(UIAKTHYECKOTO KOHTPOJIS,

- PO UIAKTUYECKOTO KOHTPOJIS;

- IpO(PHUIAKTUIECKOTO BOCCTAHOBJICHUS (PEMOHTA).

[Tpu Texarnaeckom ocMoTpe padoraromiero [IM P3A mposepsiercs:

- TIOJICBETKA KHUJIKOKPHCTAIIIMYECKOT0 MHANKATOpa U HaJM4re Ha HeM OYKBEHHO - HuQ-
pOBOM UHAWKALIWH,;

- BHEIITHUI OCMOTp KaOEJbHBIX COCTUHUTEINICH.

3.3lopsinok TexHuveckoro odcay:xkuBanus [IM P3A

3.3.1 Texuuueckoe obcnyxuBanne [IM P3A mpoBoaurcs B cocraBe manenu (mkada)
yIIpaBICHUS U 3aIIUT.

3.3.2 IlepeueHb WHCTpYMEHTa W MAaTEpPUAIOB, HEOOXOIUMBIX TMPU TEXHUYECKOM
oOcIiTy>)kuBaHUH, IpuBe/ieH B Tabiuue A.1 npunoskenus A.

3.3.3 Ilopsmok, oObeM, coaep)KaHHE€ PEMOHTHBIX pabOT, W WHCTPYMEHT IO 3aMEHe
ycTpoicTB U3 coctaBa I[IM P3A npencrasnens! B Tabnuie A.2 NpuiioskeHus A.

3.3.4 BeimonHenue peryaupoBodHbIXx padbot Ha [IM P3A mpu TexHMUeckoM 00CITyKHBa-
HUH HE MPeTyCMaTpPUBAETCS.

3.3.5Texunueckne TpeOOBaHUS O HEOOXOIUMOCTH HACTPOUKHU MTapaMeTPOB YCTPOUCTB U3
coctaBa [IM P3A npu TexHHUeCKOM 00CITYKUBAaHUH HE TPEAbSBISIOTCS.
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3.411oce10BaTeILHOCTH PA0OT NMPH oNpeaeTeHUH HEMCITPABHOCTH
3.4.1 Ilpu BO3HUKHOBEHHH HEUCIPABHOCTEH, MPOSBUBIIMXCS B OTCYTCTBUM CBEUYCHHS

MH/IUKATOpa HI/ITaHHH@, JKKU nnu B OTCyTCTBUU HAa HEM OYKBEHHO - HU(POBOM MHANKALUH,
OIIPENICJINTh BO3MOXKHYIO IPUUUHY B COOTBETCTBUHU € TaOIULEH A.3 NPUIIOKEHHSI A HACTOSIIETO
PD. YcrpaHuTe HEUCIIPAaBHOCTh B COOTBETCTBHH € TaOnuLel A.3 NpHIOKEHHS A.

3.4.2Tlocne monyuenus auckpetHoro curHana "Otka3 [IM P3A" Ha cooTBeTCTBYyIOIICE

yKa3aTeabHOe pelie U HAIMYUU CBEUYCHHSI KPACHOTO WHAMKATOPA HEHOPMBI @ Ha TepeaHei
nanenu [IM P3A, HeoOxomumo mpoumtarh coobmenue o6 »tom Ha XKW um 3aHectu ero B
KypHAIL.

Bo3moknyto mpuuuHy otkaza I[IM P3A "Jliamant" mo pesynbTaraM MPOBEACHUS
pexxumoB TB mnmu TOP neobxomumo onpenenuts no coodmenuto Ha KKU B cooTBeTcTBUM C
Tabmunei A.4 npunoxxenus A Hacrosuiero PO.

BHUMAHHWE: PABOTHI 10 3AMEHE OTKA3ABIIETO YCTPOHMCTBA
W/WJIN OBHOBJIEHUIO 1O IIM P3A «JIIAMAHT» BBIIIOJIHAKOTCSA TOJBKO
MNPEACTABUTEJIAMMU NPEAIIPUATUA-U3T'OTOBUTEJIA!

Ipumeuanue — [Ipu nammuun Ha JKKU coobmenuii: «TB: 0040bPAK DH3VY» unn «T'B:
0080BPAK DH3VY» unmu «I'B: 0100bPAK DH3VY» nocne 3aBepiienus pexuma TB BBIIOIHUTS
COOTBETCTBYIOIIHE NeicTBUs Tpadsl "[Ipumedanne” Tabmuibl A.4 npunoxxeHus A.

Otkarounth nutanue [IM P3A "Jliamant”.

3.4.3Bxirounts nuranue [IM P3A "Jliamant".

Ilocne BeimonHeHUs pexuma TB M MOATBEPKACHUS TOU K€ HEUCIIPABHOCTH IIPOBECTU
3aMEHY OTKa3aBILEro YyCTPOWCTBa B COOTBETCTBMM C PEKOMEHAALMSMH, NPUBEICHHBIMU B
tabmunax A.2, A.4 npunoxeHus A.

3.4.4B ciyyae nony4eHus COOOIICHHS O IPYrol HEUCIPAaBHOCTH, MMOBTOPUTH pexkuM TB
710 TIOJTYYEHUS IBaX/IbI OJHOTO U TOTO K€ COOOLICHUS O HEHCIIPABHOCTH.

3aMEeHUTD OTKa3aBllIee YCTpPOMCTBO B COOTBETCTBUM C PEKOMEHIAIUSIMH,
MPUBEACHHBIMY B Ta0nunax A.2, A.4 npunoxeHus A

3.4.5I1ocrne 3aMeHbI OTKA3aBIIIEr0 yCTPOHCTBA BKIOUNTH muTanue [IM P3A "Jliamant".

3.4.6 Ilocne ycrtpaneHuss npuyuHbl HeucrpaBHoctu [IM P3A  neiictBoBath B
COOTBETCTBHUH C MyHKTamu 2.2.4 — 2.2.paznena 2 Hacrosiero PO.

3.4.73anucath pe3yabTaThl paboT M0 3aMEHEe OTKA3aBUIMX YCTPOMCTB B KypHAJIE.

3.4.8 CocTtaBuTh Ha OTKa3aBIIIEEC YCTPOWCTBO PEKJIAMAIIMOHHBINA aKT WM COOOIIECHHE O
HEUCIIPABHOCTH.

3.4.9MeH10 HavaIbHBIX YCTAHOBOK MporpaMMHoOro odecreuenus [IM P3A "/liamant”

Jlis mepexoJa B MEHIO HaYallbHBIX YCTaHOBOK NPOrpaMMHOTO oOOeCmedeHus Tpu

Brirouenun mutanus [IM P3A "Jliamant” HE0OXOOUMO HaXkaTh U YZCPKUBATH KIIABHILLY @
no moseiaeHus Ha JJKKU coobwenus «TB: HEIITATHBIM PEXHWM». BeimoaHuts

KBUTHUPOBAHUEC IMOCJICAOBATCIIbPHBIM HaXXaTUEM KJIaBUIIL M1 MaciTad IJId 1Iepexoaa B
ITYHKTBI MEHIO:

— WHUILL DH3Y (YCT.)
OBHOBUTE I10

ITEPEI'PY3UTD IIM
HACTPOUTD ALII
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Jlns mepexoia 1mo CTpokaM MEHIO CBEpXY BHH3 (IIEpeMEIleHHe CUMBOJIA «— » yKa3aTels
BBIOMPAEMOr0 IyHKTA) HEOOXOAMMO HaKaTh KIABHUIINY MAacIuTad . Jlna BbIOOpa TyHKTa

MEHIO C yKa3aTeleM «— » He00X0AUMO HaXaTh KJIABHUIIY BBOT

[Tynkt menio «MAHUI. DH3Y ....» npenHasHaueH i WHHIMAIU3AIMU HadaJbHbBIX
sHayeHuid mapamerpoB DH3Y B obmactsix MaccuBoB ycraBok («MHUII. DH3Y (YCT.)»),
9KcIuTyataionusix mapamerpo («MHUILL. DH3Y (DKC.)») u mapamMeTpoB mporpaMMUpyeMoit
aoruku (<MHULL. DH3Y (JIOT'.)»). [Insa Beibopa obnactu MHHLIManM3anuu napamerpos DH3Y

HEOO0XO0MMO HaXaTb KJIABUIILY OOJIbIIE WIA MEHbIIIE @ IPU HaXOXJIEHUM YKa3aTels
«— » B niepBoii ctpoke XKKU.

IMocne 3aBepmienust mHHmMammzanuu OH3Y wunmm obHoBienuss IIO BBIOpaTh MYHKT
«[TEPETPY3UTb IIM>» mist epesarpysku [IM P3A "Jliamant”.

3.5KoncepBanus
[IpoBenenue kKakux - IMOO KOHCEPBAIIMOHHBIX pabOT MpPU TEXHUYECKOM OOCITYXHUBaHUU
IIM P3A nHe npeaycmaTpuBaeTcs.

65



AABI'.421453.005 — 109.03B49
4 XPAHEHME

Xpanenue [IM P3A B mrarHOl Tape AOMYCKaeTcs B HEOTAINIMBAEMBIX MOMEHICHHSX
(xpanmnumiax) npu ycnoBusix xpanenus 3o 'OCT 15150:

- Temmeparypa Bo3ayxa Mmunayc 50 ... + 50C;

- OTHOCHUTENIbHAs BJIAXHOCTH Bo3ayxa 10 98%npu 35 C;

- atMocgeproe nasienue 630 — 80Qum. pr.cT.

B nomeriennu 10KHO UCKITIOYAThCS COTHEYHOE 00ydeHHE U MoTalaHue BIIary.

[Ita6enupoBanue [IM P3A He momyckaercs.

Xpanenne [IM P3A B HeoTaluiMBaeMbIX IMOMEMICHUSX (XpaHWiWIIax) Oe3 MITaTHOM
YIIaKOBKH U B COCTaBE NAHEJIEH 3alpeIiaeTcs.

Cpox xpanenus [IM P3A —He 6onee 12 mecsries.

5TPAHCIIOPTUPOBAHHUE

5.1 Tpancnoptuposanue [IM P3A nomyckaercs BceMu BUaMy TPaHCTIOPTA.

TpancropTupoBaHUE MPOBOJIUTCS B COOTBETCTBUHU C IMpaBUJIAMU MEPEBO30OK IPy30B Ha
COOTBETCTBYIOILINX BUAAX TPAHCIIOPTA.

TpancnoptupoBanue I[IM P3A 06e3 mrTatHOW yMakOBKM M B COCTaBe IaHENCH
3anpemiaercs. TpaHCHOPTHpPOBAaHUE JIOMYCKAaeTCs TOJIBKO B TPAHCIOPTHON Tape MpH
00513aTeIbHOM KPETJICHHH K TPAaHCIIOPTHOMY CPEJ/ICTBY.

5.21IM P3A BblepKHUBaET MEPEBO3KY:

- aBTOMOOWJIBHBIM TPAHCIIOPTOM IO MIOCCEHHBIM TOpPOTaM C TBEPIbIM MOKPBITUEM CO
CKOpocThIo 710 60 kM/4 1 TPYHTOBBIM J0poram co ckopocthio 10 30 km/4 Ha paccTosiHe 10 1000
KM;

- JKEJIE3HOAOPOKHBIM, BO3AYIIHBIM (B FepMETUYHBIX KaOMHAX TPAHCIIOPTHBIX CAMOJICTOB)
Y BOJIHBIM TPAHCIIOPTOM Ha JIt0ObIe paccTOsIHUS 0e3 OTpaHUYEHUSI CKOPOCTH.

5.3 VYcioBus TpaHCHOPTUPOBAHUS B YacTU BO3ICHCTBUS KIMMATHYECKUX (HAKTOPOB
coriacHo ycioBusaMm xpanenus Smo 'OCT 15150:

- Temmeparypa Bozayxa + 50 -munyc 60° C;

- OTHOCHUTEJIbHAS BIAXHOCTH BO3ayxa a0 98 %ompu 25°C;

- armocdepnoe nasienne 630 - 800vm pr.cT.;

- MHHHMMAaJIbHOE JaBJICHUE MPH TPAHCIOPTHUPOBAHUH BO3IYIITHBIM TPAHCIIOPTOM -
560mwm pr. CT.

[Tpu TpaHCHOPTHUPOBAHUM JOMYCKAIOTCS yAapHbIE HArpy3KU MHOTOKpPATHOIO JNEHCTBUS C
TMKOBBIM YIAPHEIM yckoperueM 10 147m/c? (15g) mmurensrocTsio 10 - 15Mmc.

5.4 Tapa nnsa ynakoBeiBanusi [IM P3A wu3rotaBnuBaercs ¢ yderoM TpeOOBaHMIA
JCTY I'OCT 9142.

KoHcTpykuus ynakoBOYHOH Tapbl 00ecrieunBaeT ya00CTBO YKIAJAKH U U3BATHUS U3JIEIHS.
Conepxumoe Tapbl COXpaHsieTcs 0e3 MOBPEKACHUS B MPOIECCe TPAHCIIOPTUPOBAHUS MIPU yCIIO-
BUU MOJJEPKaHUS B IOMYCTUMBIX Mpe/ielax MEXaHUYECKUX U KIIMMAaTHYECKIX BO3JIEHCTBHII.

5.5 Pasmemienne u KpersieHHE B TPAHCIOPTHBIX cpeacTBax ymakoBanHoro I[IM P3A
JOJDKHBI 00€CIIeunBaTh €ro YCTOHYMBOE MOJI0KEHUE, HCKIII0YaTh BO3MOKHOCTh YIapOB O CTEHKH
TPAHCIIOPTHBIX CPE/ICTB, IITA0EIUPOBAHHUE HE AOMYCKACTCS.

5.6 Ilpu mpoBefeHUN TakeIaXHBIX padOT HEOOXOIWMO BBIMOJHATH CieAyIomue Tpedo-

BaHUS!

- nonoxxenne [IM P3A B Tape A0KHO OBITh BEPTHKAIBHBIM,;

- Tapy He Opocarb;

- IpY aTMOC(EPHBIX OCagKaxX MPEAYCMOTPETh 3alUTYy Tapbl OT HPSIMOro MHONAaIAHUA
BJIary.

6 YTUIN3ALUA

VYrumzamms [IM - P3A mpousBoauTcs — NpEeANpUATHEM-U3TOTOBUTENEM IO
B3aMMOCOTJIACOBAHHOM C KCILUTYaTUPYIOIIEH OpraHu3alneil 1eHe.
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MEPEYEHD IPUHATHIX COKPAIIIEHUIA

ABP - aBTOMAaTUYECKOE BKIIIOYEHUE pe3epBa

AIIB - aBTOMaTUYECKOE MOBTOPHOE BKJIIOUEHUE
APM - aBTOMaTHU3HPOBAHHOE paboyee MECTO

ACY - aBTOMAaTU3UPOBAHHAS CUCTEMA YIIPABJICHUS
ALII - aHaJoro — g poBoii mpeoOpa3oBaTeb
bIIY - OJIOYHBIN IIUT YIPABIICHUS

BOK - OJIOK AJIEKTPOHHBIX KOMMYTaTOPOB

BB - BBICOKOBOJIBTHBIN BBIKJIFOYATEIb

Ar - IU3€JIb TEHEPATop

KKHAN - JKUJIKOKPUCTAINTMYECKU I UHIUKATOP

3MH - 3alUTa MUHUMAJIBHOTO HAIPSKEHUS

30I1 - 3aIIUTa OT EPErPY3KU

30D - 3aIIMTa OT 0OpHKIBa (a3

3ITH - 3aIIUTa OT MOBBIIICHUS HATPSKECHUS

Il - ICTOYHUK IMTUTAHUS

K3 - KOPOTKO€ 3aMbIKaHUE

KPY - KOMIUIEKTHOE PacIpeleIuTEIbHOE YCTPOUCTBO
KY - KJIFOY yTIPaBJICHUS

KIIH - KOHTPOJIb LIETIEY HANPSKEHUS

JIBC - JOKaJIbHasl BBIYMCIIUTEIbHAS CETh

JI31I - JJOTUYECKas 3alUTA [IHH

MT3 - MaKCUMaJbHas TOKOBAas 3aIluTa

HT/ - HOpMaTUBHO — TEXHUYECKasl JOKYMEHTALUs
033 - 3aIuTa OT OJHO(GA3HBIX 3aMBIKAHUH HA 3EMITIO
OHM - OpraH HaIpaBICHHUS MOIIHOCTU

oT - OIIEpaTUBHBIN TOK

K - IEPCOHAJIHBINA KOMIIBIOTED

1M - IPUOOPHBIN MOJTYJIb

o - IporpaMMHOE 0OecIiedeHIe

IICH - MpeoOpa3oBaTeNIb CUTHAJIOB HANIPSIKEHUS
[ICT - Ipeo0Opa3oBaTeNb CUTHAJIOB TOKa

PAII - perucTpanys aBapuiHbIX MaApaMEeTPOB

PAC - peructpanus aBapuitHbBIX COOBITHI

P3A - peneiiHas 3aluTa 1 aBTOMaTHKa

PITY - PE3EPBHBIN IIUT YIIPaBICHUS

PO - PYKOBOJICTBO I10 3KCIUTyaTaluu

TB - TECT BKIIFOUEHHUS

TH - TpaHchopMaTOp HAIPSHKCHUS

TO - TOKOBasi OTCEYKa

TOP - TECT OCHOBHOU PabOTHI

TT - TpaHcopmMaTop TokKa

YPOB - YCTPOMCTBO PE3EPBUPOBAHUS OTKA3a BBIKJIFOUATENS
I - LEHTPAJIbHBIN IIPOLECCOP

OH3VY - BHEPrOHE3aBUCUMOE 3aIIOMHUHAIOIIEE YCTPOHUCTBO

67



AABI'.421453.005 — 109.03B49

IMpuiaoxenne A
(oOsi3aTenbHOE)

TEXHUYECKOE OBCJIYKUBAHMUME IIM P3A

Tabmuma A.1 - [lepedeHs HHCTpyMEHTA U MaTEPUAIOB, HEOOXOAUMBIX MPU TEXHUUYECKOM OOCITY-

>kuBanuu [IM P3A.

HaumenoBanne u 0003Ha4eHHE HHCTPYMEHTA U MAaTEPHUAJIOB Komnmaecto
OTtBepTKa HuIMIeBas 1 .
OTtBepTka KpecTooOpa3Has 1 .

Kuctp Ne 3-4 1 .
Kuctp Ne 8 - 12xecTkas 1 .
bsi3b (canderku x/0) 10mr.
Cnoupr 0,2xr
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BaTh COCJMHUTEIN U OTKIIIOYUTH OT KOJIOJOK ITOIX0-
JSIIHAE K HUM MPOBOJIHUKH

CHATH ycTpONUCTBO

Y CTaHOBUTH UCIIPABHOE YCTPONCTBO

[Ipy Hanu4umu Ha yCTPONCTBE COCMHUTENECH U KOH-
TaKTHBIX KOJIOJOK aKKypaTHO IOJCTBIKOBATb CO-
€AMHUTEIN U MOAKIIOUNTh NOIXO0JAIINE TPOBOAA

ITocae YCTpaHCHUA HCUCHPABHOCTU IIYTCM 3aMCHBI
YCTPOWCTBA MPOBECTH PEXHUM ' TeCT BKIFOUCHUS

Copneprxanue paboT U METOIMKA UX TIPOBEICHUS Texuuueckue HNucTtpymenT
TpeOOBaHMS
Otxmtounth oT [IM P3A nepBuuHOE nUTaHuE U He npenbsiBnsitoTcs
BXOAHBIC TOKOBBIC LICIIN. OTCTBIKOBATh Pa3BEMBbI
BHEUTHUX CUTHAJIBHBIX IIeTIeH U MOCe0BaTENbHbBIX
kananoB USB, RS — 485, Ethernet
[Ipu HaMuKMK HaA 3aMEHAEMOM yCTporcTBe coequHu-| He mpenbssisitores | OTBepTKa
TeJIE U KOHTAKTHBIX KOJIOAOK aKKYypPaTHO OTCTBIKO- nuIMIeBas.

OTBepTKa KpecTo-

oOpa3zHas

IIpumeuanus

1 Ilepen mpoBeneHHEM PEMOHTHBIX PabOT MO 3aMeHe yCTpoHCTB U3 coctaBa [IM P3A,

HE00X0IMMO CHATH nepeaHioro nmanens [IM P3A.

2 Ilocne mpoBeneHus pabOT YCTAHOBHUTH W 3aKpenuTh nepennoro manens [IM P3A. Tlox-
cteikoBaTh K [IM P3A pazbembl BHEIIHUX CUTHAJBHBIX LENEH M MOCIEAOBATEbHBIX KaHAJIOB

USB, RS — 485, Ethernet.

[ToaxnrounTh BXOIHBIE TOKOBBIE IIENH U BKJIIOUNTH NiepBUuHOE nutanue [IM P3A.
3 JI1s MCKIIIOUEHMSI BBIXOAA U3 CTPOSI MUKPOCXEM OT CTaTHUECKOTrO 3JIEKTpUYECTBa HEOO-
XOJJMMO COOJIIOIaTh Bce TPEOOBAHUS IO MEPaM 3aIUTHI MOJTYIPOBOJHUKOBBIX TPUOOPOB U WHTE-
TPAJIbHBIX MHKPOCXEM OT cTaThudeckoro aekTpudectsa nmo OCT 92-1615-2013.

BHUMAHHUE: PEMOHTHBIE PABOTDI

INNPEACTABUTEJJIAMMU HPEANNPUATUA-U3TI'OTOBUTEJIA IIM P3A!

BBIIIOJIHAIOTCA TOJIBKO
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Tabnuma A.3 - Xapakrepusie HeucnpaBHocTi [IM P3A "liamant"

HanmeHnoBanue HencnpaBHO-

Bo3MoxHas npuunHa [Ipumevanue
CTH, BHCIIHUC CC ITPOABIICHUA
OtcyrcTByeT cBeueHue UHIU- | OTCYTCTBYET IEPBUYHOE Onpenenuts NpUUUHY OTCYTCT-
karopa "[luranue"” Ha mepen- | Hanpsokenune 220B Busi 220B u ycTpaHuTh ee

Her manenu I[IM P3A
HewncnpaBeH HCTOUYHMK
nutangusa U1

[Ipu pabote ¢ pynknuonans- | Hemcnpasen moxyns LCD
HOH KJIABUATYPOU OTCYTCTBY-
et ceeuenue JKKU. Unnnka- Heucnpasen KK
TOPBI HA NIEPEAHEN TaHENIN
I[IM P3A ropsr Heuncnpasen kabens LB

OTCyTCTBYET CBSI3b MEXIY
moynem LCD u XKKU

Ha XKW e BeIBOIATCH CO- Heuncnpasen mogyns MSM
o01IeHUs
Heucnpasen KK
Hewucnpasen monyns LCD
Heuncnpasen kabens LB

Ha )KKU net coobmienwii, Bce | He mpoumnnumanusupoBan | BeikimounTs nutanue npudopa u
3HAKOMECTA UMEIOT BH]I Uep- koHTposuiep KKU MOCJIe BBIIEPIKKU HE MeHee 12 ce-
HBIX IIPSIMOYTOJIBHUKOB KyHJ BKJIIOYHUTb BHOBb

Ha 3nakomectax XKW neun- | COoii konTposuepa KKU
TAEMBIE CHMBOJIEL HaxxaTp nBa)<asl KJIaBUILLY

AJIs1 BOCCTAHOBJICHUA HOPMAJIbHO-
ro otoOpaxeHus nHGopmaIuy Ha
WHIUKATOPE
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Tabnuna A.4 —Coobuierus u xkosl, hopmupyembie TB u TOP IIM P3A "Jliamant”

Tekct cooOmeHus B MyHKTE
MeHo «COBBITUSA» na XKKU

IIM P3A «JliamanT»

[Mpuumnna hopmupoBaHus

[Ipumeuanue

TB: HOPMA Hopwma tecra BxinroueHus
TB: HEILITATHbBIU PEXXUM @ BEITIONTHATH KBUTHPOBAHHUE MOCIIE-
Hazxaras kiasuiia JI0BaTeNbHBIM HAKATHEM KJIaBHII
Ha KJIaBUATYype MIPU BKITIO-
YEHUU (nepzlr)pysllze) u Macuna6 IUTS TIepe-
IIM P3A «JliamanT» X0/1a B MEHIO HaYaJIbHBIX YCTAHO-
BOK IPOTPaMMHOT0 00ECTICUCHHUS
IIM P3A «JliaMmaHT» B COOTBETCT-
BUM MyHKTOM 3.4.9HacTostero PO
TB: 000165PAK B5H3Y Tect DH3Y AnmnapaTHbIN OTKa3
aJIpec-4ncio
TB: 00026PAK DH3Y TECT DH3VY_0 -»-
TB: 00046PAK DH3Y TECT DH3V_FF -»-
TB: 00086PAK DH3Y TECT DH3VY_55 -»-
TB: 00106PAK DH3Y TECT DH3VY-AA -»-
TB: 0020bPAK DH3Y TECT DH3Y_BAT HewncnpaBaocTs Oarapeiikun DH3Y
(ammapaTHBIi OTKA3)
TB: 0040bPAK DH3Y HenpaBunbnast KoHTponb- | [Ipon3BecT KBUTHPOBAHKE U BBI-

HasAg CyMMa WK JJIMHA Mac-
cuBa yctaBok B DOH3Y

HIOJTHUTH B COOTBETCTBUH MTyHKTOM
3.4.9nacrosmiero PO:

1 Unannmanuzanuio DH3Y B obOmac-
TH YCTaBOK BHIOOPOM ITyHKTa MCHIO
«MHULL. DH3Y (VCT.)».

2 IMepesarpysky I[IM P3A «Jlia-
MaHT> BBIOOPOM ITYHKTa MEHIO
«[TEPET'PY3UTH ITM»

TB:0080BbPAK DH3Y

HenpasunbHas nnuHa mac-
cuBa napameTpoB B DH3Y
U3 ITYHKTa MEHIO

«QKCIUITYATALIA»

[IpousBecTy KBUTHPOBAHUE U BbI-
MIOJTHUTH B COOTBETCTBHH ITyHKTOM
3.4.9uacrosmero PO:

1 Nanmmanuzamuro DH3Y B oOnac-
TH KCILTyaTallHOHHBIX TTApaMETPOB
BBIOOPOM TTYHKTA MEHIO

«MHULL. DH3Y (BKC.)».

2 IMepesarpysky I[IM P3A «Jlia-
MaHT», BLIOOPOM ITyHKTa MEHIO
«[TEPETPY3UTb [ITM»

TB:0100bPAK DH3Y

HenpasuinbHbll KO Mac-
CHBa MapaMeTpOB IIPO-
IrPaMMHUPYEMOH JIOTUKH

[IpousBecTy KBUTHPOBAHUE U BbI-
MOJTHUTH B COOTBETCTBUH ITYHKTOM
3.4.9uacrosmiero PO:

1 Nanimanuzamuro DH3Y B oOac-
TH TTApaMETPOB TPOTPAMMHUPYEMO¥
JIOTUKH BEIOOPOM ITyHKTA MEHIO
«MHULL. DH3Y (JIOT.)».

2 IMepesarpysky I[IM P3A «Jlia-
MAaHT>», BLIOOPOM MyHKTA MCHIO
«[TEPETPY3UTH IIM>»
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[Tponomxenue Tabmunbr A.4

Texkct cooOmIeHns B MyHKTE
MeH1o «COBBITH» ra KK

ITM P3A «JliamanT»

[TpuumHa dhopmupoBaHUSs
cooO0IIeHus

[Ipumeuanue

TB:

5187BPAK DIO

TB:

5167BPAK DIO

TB:

518FBPAK DIO

TB:

5127BPAK DIO

TB:

512FBPAK DIO

TB:

5147BPAK DIO

TB:

514FBPAK DIO

Tect DIO_55

AnnapaTHbIM OTKa3

TB:

A187BPAK DIO

TB:

A167BPAK DIO

TB:

Al18FBPAK DIO

TB:

A127BPAK DIO

TB:

A12FBPAK DIO

TB:

Al147BPAK DIO

TB:

Al14FBPAK DIO

Tect DIO_AA

AnmnapaTHbIN OTKa3

TB:

20000IMBKA ITPH

YTEHUU GAMJIA K. KODD.

OrtcyTcTBYET (aiin
c:/diror/kal_koef.bin

TB:

40000IMBKA I1PU

YTEHUU GAMJIA K. KODD

Hcnopuen daiin
c:/diror/kal_koef.bin

OO6HOBUTH TTpOrpaMMHOE oOecTe-
yenue [IM P3A «/liamanT» B yactu
daiina kaTuOpOBOYHBIX K0d -
[[UEHTOB

TOP:0001BbPAK DH3Y Tect DH3Y_55 ArnmapaTHbIi OTKa3

TOP:00026PAK DH3Y Tect OH3Y_AA -»-

TOP:00045PAK DH3Y Tect OH3Y_BAT AnmnapaTHbIi OTKa3
(neucnpasHa OGarapeiika DH3VY)

TOP:XXXX BPAK AIIIT Tect AL AnmnapaTHbIi OTKa3

XXXX 4eTHOE YHCIIO - KO IPU
oTKa3ze 1o 3tasony «0»B.

XXXX HEYETHOE YHCIIO - KOJI TPU
OTKa3e 1o JTaoHy «2,5»B

TOP: UBSMEHEHA
ITPOI'PAMM. JIOI'UKA

[IpousBeneHa 3anuch Npo-
rPaMMHUPYEMOH JIOTUKU HA
done padotsr OP

BrimmonmauTs KBUTHUPOBAHHUEC ITOCJIC-
J0BaTCIbHBIM HAXXKaTHUCM KJIABUIIT

1 Macirad JUTSI TIepe3a-

rpy3ku [IM P3A «/liamaHt>» 1 BBO-
JIa BHOBG 3amucaHubIX B DH3Y na-
paMeTpoB MpOrpaMMUpPyeMoOit J10-
TUKU
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IIpuioxenue b
(oOs13aTenBHOE)

KOHTPOJIMPYEMBIE 1 HACTPAUBAEMBIE IIAPAMETPBI IIM P3A

Tab6muua b.1 —KoHTponupyeMsle TEKyIe IeKTPUIECKUE ITapaMeTphbl

O6o3HaueHue Hamerosanye mapaverpa PasmepHoOCTD
Ha XXKH BTOPUYHBIE | TIEPBHYHBIE
ITAPAMETPBLI BTOP/TIEPB
la Tok da3er A A KA
Ib Tok dasel B A KA
Ic Tok ¢azer C A KA
310 Tok 310 A A
3U0 Hampsixenne 3UOQ B KB
Ua Hanpsoxenue daszer A B KB
Ub Hanpsoxenue dassl B B KB
Uc Hanpsokenue ¢dazer C B KB
Uab Jluneiinoe Hanpsukenue AB B KB
Ubc Jlunetinoe Hanpsokenne BC B KB
Uca JIuneitnoe HanpskeHue CA B KB
P AKTHBHAsA MOIIHOCTH BT MBT
Q PeakTrBHAs MOIIHOCTD BAP MBAP
ITAPAMETPEI BTOP.
10 TOK HyJIEBOH ITOCIIEI0BATEIBHOCTH A
Uuo Hanpshxenne HyleBol 1Mocie10BaTeIbHOCTH B
11 Tok npsiMoit OCHEAOBATENBHOCTH A
Ul HanpsixeHne npsMoi ociIe0BaTeIbHOCTH B
12 Tox 0OpaTHOI MOCIe0BATEIHHOCTH A
U2 Hanpshxenne o6paTHOM nmocine0BaTeIbHOCTH B
YACTOTA
YACTOTA | Yacrora B cetn | T11
I[TAPAM. 0,4KB BT/TTEP
Ib Tok ¢a3el B A KA
Uca Jlunetinoe nanpspkenne CA B KB
P AKTHBHAsA MOIIHOCTH BT MBT
Q PeaxTuBHAs MOIIHOCTH BAP MBAP
JIMCKPETHBIE BXO/1bI
01234567 | CocrosHue OMCKPETHBIX BXOA0B 1+ 8; *) - -
1-------- 9+ 16
9 ________
JIMCKPETHBIE BbIXO/1bI
01234567 | CocrosHue IMCKPETHBIX BHIXOIOB 1+ 8; » - -
1-------- 9+ 16
o JP
0123 COCTOSIHHE TUCKPETHBIX BBIX0H0B 17+ 20 ¥ - -
17--- -

*) B mento «[JUCKPETHBIE BXO/IbI» u «JJMCKPETHBIE BbIXO/IbI» oTo6paxaercs (pusmnde-
CKOE COCTOSIHHE COOTBETCTBYIOIINX PA3psAOB BXOMHBIX MJIM BBIXOJHBIX COOTBETCTBEHHO PErUCT-
poB (MMEHYEeMbIX BXOAaMHU HIIH BBIXOIaMH).

[Ipy HANPSKCHUH Ha BXOJIE HUKE TIOpOra cpabaThIBAHUS COCTOSHHE BXO1a OTOOpakaeTcsl 3Ha-
KOM «->, [IPH HANPSDKEHUH BBIIIE — 3HAKOM «+»,

[Ipy HAIMYMK CHTHATa Ha BBIXOJHOM PETHCTPE COCTOSHHE COOTBETCTBYIOIIETO BBIXOIA OTO-
Opa)kaeTcsi 3HAKOM «+», IPH OTCYTCTBUH — 3HAKOM «-».
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Ta6muma b.2 —Ilepeuenp koHTponHpyeMbix coobmiennii [IM P3A

Coo0uenue Ha KK

Conepxanue

CPABOTAIJIA TO

CpaboTasia TOKOBast OTCEYKa

CPABOTAJIA MT3 1

Cpaborana 1 —s crynenr MT3

CPABOTAJIA MT3 2

Cpaborana 2 —s crynenr MT3

CPABOTAJIA MT3 3

Cpaborana 3 —s ctynenr MT3

CPABOT. MT3 1 YCKOP.

Cpab6otana 1 —s ctrynens MT3 ¢ yckopernem

CPABOT. MT3 2 YCKOP.

Cpabotana 2 —s ctynedb MT3 ¢ yckopeHnem

CPABOT. MT3 3 YCKOP.

Cpabotana 3 —s ctynenb MT3 ¢ yckopeHnem

CPABOTAIJIA JI3LI

CpaboTtaa jorudeckasi 3aluTa IIH

CPABOTAJIA 0331

Cpaborana 1 —s crynens O33

CPABOTAJIA 033 2

Cpaborana 2 —s ctyneds 033

CPABOTAJIA 309 Cpabortana 309

CPABOTAIJIA 3ITH Cpaborana 3ITH

CPABOTAJIA 3MH Cpaborara 3SMH

CPABOTAIJIA 3011 Cpabotaia 3anmra oT neperpy3ku

CPAB. YT .3AIIl. LIKADA | Cpabotana ayrosas 3ammura mkada

CPAB.MT3TPYBAA CTI1 Cpa6otaina rpy6as ctynedb MT3 0,4kB ¢ Bpemenem T1
CPAB.MT3 UYYBCTB C T1 Cpa6otaia yyBctBuTenbHas crynedb MT3 0,4kB ¢ Bpemenem T1
CPAB.MT3I'PYBAS C T2 Cpaborana rpy6as crynenb MT3 0,4kB ¢ Bpemenem T2

CPAB.MT3 UYBCTB C T2

CpaOotana yyBcTBuTenbHas crynedb MT3 0,4kB ¢ Bpemenem T2

BHEII. OTKJIIOYEHME 1

OTKiIrOUeHNE OT BHEMTHEN 3aruThI Nel

BHEIII. OTKJIKOUEHMUE 2

OTKIIFOYEHNE OT BHENIHEN 3amuThl No2

OTKIJI. OT BHEII. YPOB

OTKJII0OYEHHE OT CUTHAJIA CylecTBytomen cxemsl YPOB

PABOTA YPOB

[Tocne cpabaTeiBanus 3amuThl BB HEe oTKIIIOUMIICS KOMaHI0M OT-
KJIII0UeHus, peanuzoBana ¢pynkuus YPOB

[TYCK AIIB

ITocne otximrouenus BB 3amuToil 3amrycTHIIOCH OMHOKPATHOE
AIIB, Havasncst orcueT 6€CTOKOBOM May3bl

3AIIPET AIIB

3anper nycka AIIB nocne neycnentnoro ogqnokparaoro AIIB,
nociie HeycnemnrHoro AIIB 2-ro mukna asykpatHoro AIIB, mocne
pyuHoro BKJIoueHus BB (10 vcTeueHus BpeMeHU OJIOKUPOBKH
npu BKIroueHud BB), npu nanmnunu Bxoauoro curaaia "3AIIPET
ATIIB", npu nHencnipaBaom BB

TIYCK AIIB 111

[Tocne orkmouenus: BB 3amuToit 3anyctuiiocs AIIB 1-ro nukna
nBykpaTtHoro AIIB, Hadascst oTcyeT 6ecTOKOBOM mays3sl

TIYCK AIIB 211

ITocne orxirouenus BB 3amuToii B TeueHHEe BpEMEHU T'OTOBHOCTH
2-ro mukia 3anyctunock AIIB 2-ro nukna asykpatHoro AIIB,
Hayajicsg 0TCYeT OECTOKOBOM May3bl

HEYCIIEHIHOE AIIB

[Tocne ogHokpaTHOTO AIIB, B TeueHne Bpemenu 610kupoBku, BB
MIPU BKJIFOUCHUH ObUT OTKJIIOUYEH 3aIUTOMN

HEVCIIEIIHOE AIIB 111

[Tocne 1-ro nukna neykpatHoro AIIB, B TeueHre BpeMEHU rOTOB-
Hocta 270 nukia AIIB, BB Obu1 oTKIIIOUEH 3aIIUTOM

HEYCIIEIIHOE AIIB 211

[ocne 2-ro mukna aBykpataoro AIIB, B TeueHune BpeMeHu OJI0KH-
poBku, BB Ob11 OoTKITIOUEH 3a1IUTOM

YCIIEIHHOE AIIB [Tocne ATIB, B TeueHuu BpemMeHu 0J10kHpoBKHU, BB npu Brirove-
HUU He OBl OTKJIIOYEH 3aIIUTON

BB BKJIFOYAETCS ABP BB Bkitouaercs or ABP

YCIIEIIHOE ABP VYcnemnoe Briouenne BB no ABP

HEYCIIEIIHOE ABP [Tocne Boimaun komanasl BkItoueHus BB no ABP B Teuenue Bpe-
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[Iponomxenue Tadmuib b.2
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Coobmenne Ha XKKU Conepxanue
KOHTPOJIb LIEITEN HAIIP. KonTtpons neneit HanpspkeHUs BbIBeJIeH U3 paboThI
BBIBEJIEH
KOHTPOJIb LIEIIEN HATIP. KonTtposnb neneit HanpsokeHus BBEJEH B paboTy
BBE/IEH
OBPbIB LIEITEM HATIP. Hewucnpasaocts (00pbIB) neneit nsmepureapHoro TH
HOPMA IIEITEU HATIP. HcnpasHocTs Lenen usmepurensHoro TH
b/K HEMCITPABHbI CocrosiHre 0JIOK-KOHTAKTOB B CTATUYECKOM PEKUME
[NPY>XKUHBI HE 3ABEJIEHBI | Ilpunar curnan u3 cxeMsl ynpasieHuss BB o HerotoBHocTH 3aBosa

PYXKUH

HEUCIIP. IEITN OTKIJI.

IIpunaT curnan u3 cxemsl ynpasiieHus BB o HeucnipaBHOCTH 1ienu
oTkioueHus BB

[MTOHMX. IUVIOTH. DJIET'A3ZA

[IpunsT curHan u3 cxemsl yrpaniieHuss BB o moHwxeHnu nioTHo-
CTH 3JIerasa

HEUCTI. LEII. YIIP, O/TOKA

[IpunsT curnan u3 cxemsl ynpasiienuss BB o HencnpaBHoCTH 11€e-
ner ynpasienus BB win oneproka

HOPMA BB

Cocrosiare BB (omepTok, 3aBoj] MPY»KHHBI, IFIOTHOCTH 3jI€ras3a) -
HOpMa

BB OTKJL 3AILIMTON

BB otkirogaercs 1mo Cpa6aTI>IBaHI/IIO 3allUT UJIM aBTOMaTUKH

BB OTKJI. CAMOITPOI3B.

BB oTki1r04mnics caMmonpou3BoJIBHO

BB BKJI. CAMOITPOM3B.

BB Brioumicsi caMonpou3BOILHO

B/K HE OTKJIIOUYUNJINCH biok-xouraktel BB He orkimrounmucs no koMmauae " OTKIIIO-
YUTBH"

B/K HE BKJIIOUUNJINCH Bbiok-xouTakTel BB He Bximrounnuces no komanne "BKIJIIIOUUTH"

BB OTKIIIOYAETCA KV BB oTkI1049aeTCs KIIF0YOM YIIPABICHUS

BB BKJIIOUAETCA KY BB Bri1t04aeTCs KIH0YOM yIIpaBICHUS

BB OTKJI. CO IIIUTA AT

BB ortkitouaercst kitodom co mura J(I°

BB BKJI. CO IIIUTA AT

BB Bxatogaercs kirouoM co muta JII°

SAITYCK AI' C bITY NJIN 3anyck auzenb-reneparopa ¢ BIY wmu PIY

PIIIY

OTKJIFOYEHME JI'" C BIITY Ortxkmtouenne ausenb-reneparopa ¢ bIIY wnu PHY

WJIN PITY

3AITPET BKJIFOYEHHM A BB 3amnper BKIIOYEeHUs HerciipaBHOro BB (HeucnpaBHOCTH memneit

yIpaBJIeHUS WIH ONEPTOKA, MOHM>KEHHE MIIOTHOCTH 3Jierasa, He-
TOTOBHOCTb 3aBOJIa MPY>KUH) WU MPU BKAYECHHOH TENIEKKE U
3aMKHYTOM TOJIOKEHHUH 3a3€MIISIIOIIETO HOXKa

BB OTKIJI-BBIKAT.TEJIEX.

BB oTtkimtodaeTcss mpu BBIKATHIBAHWM TEJIEKKU TMPH BBEACHHOMN
¢bynkuuu "OTKIL. 1O Tenexke" B MEHIO "DKCITyaranus'

BB OTKJI-BKAT.TEJIEX.

BB otkitoyaeTcs mpu BKaThIBAHWM TEJIEXKKHU TPU BBEACHHOU
¢bynkuuu "OTKIL. 1O Tenexke" B MEHIO "DKCITyaranus'”

BBIKATBIBAHWE TEJIEXKKU | KOHTpOIb KOHIIEBUKOB MOJIOKEHUS TEIECKKH BBIKIIOYATENS IPU
BbIBeJICHHON QyHKIMH "OTKII. IO TeNeKKe" B MEHIO " DKCILTyara-

BKATBIBAHUE TEJIEXKKHU s

3A3EMJIL. HOXK BAMKHYT IIpuHAT cUrHA O NOJIOKEHUU 3a3EMIISIIOILErO HOXKaA

PECYPC BB UCUHEPITAH Wcuepman koMmMyTannoHHbIH pecypce (o daszam A, B, C)

BBEJIEHA 1T'P. YCTABOK

AKTHBU3MpOBaHA Ipynna ycTaBok 1

BBEJIEHA 2TP. YCTABOK

AKTHUBH3UPOBaHa IPYIINa yCTaBOK 2
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AABI'.421453.005 — 109.03B49

[Tponomxenne Tadbmuisl b.2

Coo0uienue Ha KK

Conepxanue

HEITPABUJIBHOE NCIIOJI.
BbIX. PET". JIJIXI MUT'. UH/I.

Ombka B HA3HAYCHUH JIOTHYCCKUX BBIXOI0B HHAUKAIIUU COCTOSI-
uus BB na pencitnbie Boixoansl (BBIXO/ 1-16, 17-20)Heo6xo-
JIMMO TIepeHa3HaYnuTh Ha TUCKpeTHBIe BhIxoabl (BBIXO/] 25, 26),
VHA4e MHIMKANUs BBIIaBaThCs HE OyIeT

N3MEHEHUE JIOT'. BX./BbIX.

ITo udpoBomy kanany o 5 pyukuun Modbusmnonyuena koman-

110 IM®POBOMY KAHAIJIY | na Ha U3BMEHEHHE COCTOSHUS JIOTHYECCKOI0 BX0/1a MIIM BBEIXO0Ja
3EMJISI ®A3BI A 3ambikanue Ha 3eMiio ¢assl A (mo 3Up)
3EMJISI ®A3BI B 3ambikanue Ha 3emito ¢a3el B (mo 3Up)
3EMJIS ®A3BI C 3ambikanue Ha 3emiio ¢asel C (1o 3Up)

2 X ®A3H. K3 AB b/3

JByxdasznoe K3 mexny dazamu A u B

2 X ®A3H. K3 BC b/3

JByxdaznoe K3 mexnay dazamu B u C

2 X ®A3H.K3 CAB/3

JByxdaznoe K3 mexny pazamu C u A

2 X ®A3H. K3 AB H/3

JByxdasznoe K3 mexny azamu A u B Ha 3emiio

2 X ®A3H. K3 BC H/3

JByxdaznoe K3 mexnay dazamu B u C Ha 3emitio

2 X ®A3H. K3 CA H/3

JByxdasznoe K3 mexny dazamu C u A Ha 3emitio

3 X ®A3HOE K3

Tpexdaznoe K3

K3 <3A JIMHUEU>

[ToBpexaeHre Ha pacCTOSTHUU OOJIbIIE IITUHBI JTHHAH

K3 <3A CIIMHOM>

[ToBpexeHne Mpon30IuIo '3a CITUHOM "

PAC. IO K3 ...KM

Paccrostane 10 mecra nospexaenus (K3) B kumomerpax

COOPMUMNPOBAH KAJIP PAII

CdopmupoBaH Kajip perucTpaiiii aBapuiHbIX MapaMeTpoB
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Tabmuua b.3 —YcraBku 3amuT v GyHKIUN

AABI'.421453.005 — 109.03BH49

HaunmenoBanue napamerpa  [Pazmep- Jwnamazon [lar [Ipumeuanne
HOCTb WU3MEHEHUS W3MEHCHUS
YcraBka BpeMeHHM 1elCTBHSI YCKOPEHUS
BPEMJ BBOJIA YCKOP. CEK |0-10 0,01 Bpewms BBoma yckopeHUs 1ist
MT3
TokoBasi oTceuka
TOKOBAA OTCEYKA - "BKJI" - BBo1/BBIBOT TOKOBOI OTCEY-
"OTKJI" KU1
SAILIMTA PABOTAET HA - "OTKJIIO- - Br16op aeicTBUS 3aUTHI HA
YEHUE" OTKITIOYEHHE/CUTHAIT
"CUT'HAJI"
TOK CPABATBIBAHUA A 0,01 - 150 0,01 [Topor cpabaTsiBaHus 1O
(dha3zHOMY TOKY
BPEMA BBIJIEPKKI CEK [0-10 0,01 Bpewmst BbiiepkkH cpabathl-

BaHMA 3allIMThI

MakcuMajJbHasi TOKOBas 3allUTA

MT3 — 1CTVIIEHb - "BKJTI" - BBoa/BeiBo 1-01i CTyICHH
"OTKJI" MT3
SAIIUTA PABOTAET HA - "OTKJIIO- - Br16op neiicTBus cTyneHu Ha
YEHUE" OTKJIFOUYCHUE/CUTHAIT
"CUT'HAJI"
BJIOK.ITO BHEUI.CUTHAJTY | - "BBEJIEHA" - BBo1/BbIBOT OJIOKHPOBKH CTY-
"BbBIBEJIEHA" MIEHU 3aIIUTHI IO TUCKPETHO-
My Bxoay "biokuposka MT3"
TOK CPABATBIBAHUA A 0,01 - 150 0,01 [Topor cpabaTbiBaHus 1O
dha3zHOMY TOKY
BPEMS BBIJIEPKKHA CEK | 0-100 0,01 Bpewms Boiepkku cpabathl-
BaHUs CTYNICHU
YCKOPEHUE - "BKJTI" - BBoa/BbIBO QYHKIIUK YCKO-
"OTKJI" peHus cpabaTbIBaHUS CTyIIE-
HU 3aIUThHI
BPEM BBIJIEP2KKM YCKOP.| CEK | 0-10 0,01 Bpewmst BeiiepKKHU MTPU yCKO-
peHuu cpabaThIBaHUS CTYIIC-
HU
MT3 - 2 (3)CTYIIEHb - "BKJI" - BBoa/BeiBoj 2-01i (3-¢if)
"OTKJI" ctynenu MT3
SAIIUTA PABOTAET HA - "OTKJIIO- - Br16op aeiicTBUs CTyneHn Ha
YEHUE" OTKJTFOUCHUE/CUTHAIT
"CUT'HAJI"
BJIOK.ITO BHEUI.CUT'HAJLY | - "BBEJIEHA" - BBo/BBIBOT OJIOKMPOBKH CTY-
"BbIBEJIEHA" MIEHU 3aIIUTHI TI0 TUCKPETHO-
My Bxoay "biokuposka MT3"
TOK CPABATBIBAHUA A 0,01 - 150 0,01 [Topor cpabaTbiBaHus 11O
dha3zHOMY TOKY
ITYCKIIO U 0.4xB "BKJI" - BBoa/BBIBOK TTyCKA CTYIICHH
"OTKJI" no Hanpspkernto 0,4 kB
ITYCKIIO U 6B "BKJTI" - BBo/BBIBOJI ITyCKa CTYIICHH
"OTKJI" 10 HanpshkeHuio 6 kB
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AABI'.421453.005 — 109.03B49

[Tponomxenne Tadbnuub b.3

HaunmeHnoBanue napamerpa

Pazmep-
HOCTb

Jnanazon
U3MCHCHUA

HU3MCHCHUA

[Iar

[Ipumeuanue

MakcuMajJbLHAs TOKOBAas 3aIUTA

HAITPAXXEHUE ITYCKA % 10-100 1 [Topor cpabaTeiBanus 110
MUHUMAaJILHOMY JTHHEHHOMY
HanpsbkeHuio 6 kB
BJIOK.ITPU OEP. IIETIEU U - "BBEJIEHA" - BBon/BbIBOZT OJIOKHPOBKH
"BbIBEJIEHA" CTYIIEHH C IIyCKOM I10 Hampsi-
’KEHHUIO TIPU OOpBIBE Lienei
HaNPSHKCHUS
BPEMSATOKOBAS XAP-KA | - "HE3ABU- - Br160p BpeMsATOKOBOI Xa-
CUMAA" PaKTEpUCTUKHI
"3ABUCHU-
MAS"
BUJT 3ABUCUMOM XAP-KU | - "TIOJIOT A" - Br16op Buaa 3aBucumoit
"KPYTAA" BPEMATOKOBOU XapaKTepu-
CTHKHU
BPEMS BBIJIEPKKU CEK | 0-100 0,01 Bpewms Bbiep:kku cpadbathl-
BaHUs CTYMECHU
I'PAHWYH. BbIJI. BPEMEHU | CEK | 0 — 100 0,01 Br160p BBIZIEpIKKH BpEMEHH,
OTpaHUYMBAIONIEH 3aBUCH-
MYIO BPEMSITOKOBYIO Xapak-
TEPUCTUKY Ha HAYAJIbHOM
YYaCTKe
YCKOPEHUE - "BKJI" - BBon/BeIBOI PYHKIMH yCKO-
"OTKJI" peHus cpabaThIBaHUS CTYIIE-
HU 3alTUTHI
BPEMS BBIJIEPXKKU YCKOP.| CEK | 0-10 0,01 Bpems BbIiepKKH IpU yCKO-
peHuu cpabaThIBaHUS CTYIIE-
HU
Jloruyeckas 3aldTa IIUH
JI3MI - "BKJI" - BBoa/BbIBOI JIOTHUECKO#
"OTKJI" 3aIIUTHI IIHH
SAIIUTA PABOTAET HA - "OTKJIIO- - Br16op nmeiicTBus 3aIUTH Ha
YEHUE" OTKJIFOUCHUE/CUTHA
"CUT'HAJI"
TOK CPABATBIBAHU A A 0,01 - 150 0,01 [Topor cpabGaTbiBaHUs 110
(azHOMY TOKY
BPEMS BBIJIEPXKKN CEK |0-10 0,01 Bpems Bbiepkku cpadbathl-
BaHUS 3aIUTHI
Jyrosasi 3ammra
JAVYT. BAIIUTA IIKADA - "BKJI" - BBoa/BBIBOI TyTrOBO 3allH-
"OTKJI" ThI mKada
3AIIUTA PABOTAET HA - "OTKJIIO- - Br16op neiicTBus 3aIUTH HA
YEHUE" OTKJTIOYCHHUE/CUTHAIT
"CUT'HAJT"
KOHTPOJIb I1O TOKY - "BKJI" - BBo1/BBIBOJT KOHTPOJISI TOKA
"OTKJI" JIyTOBOM 3alIUTON
TOK CPABATBIBAHU A A 0,01 - 150 0,01 [Topor cpabaTeiBaHUs 110
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[Ipopomxenue Tadmuibl b.3

AABI'.421453.005 — 109.03BH49

HanmenoBanue napamerpa

Pasmep-
HOCTb

Jnanazon
VM3MEHEHUS

Tar
A3MEHEHUSA

IIpumeyanue

3ammTa oT 3aMBIKAHHI HA 3eMJIIO

YI'OJIMAX UYBCTB. 033 I'PAJ] | -90-0 1 ¥Yroa MakcuMalbHOM YyBCTBH-
TEIHHOCTH peJie HAlPaBICHUS
MOIIHOCTH 3aIllUThI OT 3aMbl-
KaHU Ha 3€MJIIO
HAIIPSK. BJIOKHP. 033 B 0,01 -50 0,01 [Topor orieHKU 0OpHIBA U3ME-
PUTENbHBIX Lenell HanpsKeHUs
3Up a1 HanpaBIIEHHBIX CTYyIIE-
HEeH
033 — 1CTVYIIEHb - "BKJI" - BBoa/BeiBo crynenn 033
"OTKJT"
SAIIUTA PABOTAET HA - "OTKIJIIO- - Br16op nelicTBus cTyneHu Ha
YEHUE" OTKJIFOUCHUE/CUTHA
"CUTHAJI"
ITYCK I10 HAITPSDKEHUTO - "BKJT" - BBoa/BBIBOI ITyCKOBOTO OpraHa
"OTKJI" no HanpspxeHuto 3Up
HAIIPSIDK. CPABATBIBAHUS | B 0,01 - 200 0,01 [Topor cpabaTeiBaHMs MO Ha-
MPSKEHUIO HYJIEBOW MOCIIE0-
BaTEIHHOCTHU
YCT. HYJIA ®A3H.HAIIP. B 0,01 -50 0,01 VYpoBeHb (pa3HOTO HANIPSHKEHUS
IUISL OTIPEICIICHUS TOBPEXKACH-
HOM (ha3bl pu cpabaTbIBAHUU
MyCKOBOI'O OpraHa 1o Hamnps-
KEHHIO
TOK CPABATBIBAHUA A 0,001-1 0,001 ITopor cpaGaTbIBaHUS 110 TOKY
HYJIEBOI MOCJIe10BaTeIbHOCTH
BPEMS BBIJIEPKKHA CEK |0-20 0,01 Bpewms Beiepikku cpabaThiBa-
HUS CTYNICHU
HAIIPABJIEHHOCTD - "BKJT" - BBoa/BBIBOI HANIpaBIIEHHOCTH
"OTKJI" CTYNICHU
HAIIPAB. MOIIIHOCTU - "HA IIIMHY" | - Bri0op HanpaBiieHUs Ha MIUHY
"B JJUHUIO" WJIU B JIMHUIO TSI HATPaBIIeH-
HOW CTYIIEHU
BJIOKNPOBKA I10 HAITPAX | - "BKJI" - BBoa/BbiBOT OJ10KHPOBKH pado-
"OTKJI" THI CTYTICHH TPU HEUCTIPABHOCTH
neru 3Uy
033 — 2CTVIIEHb - "BKJI" - BBoa/BeiBoj crynenu 033
"OTKJI"
3AIINTA PABOTAET HA - "OTKJIIO- - Br10op neiicTBus cTyneHn Ha
YEHUE" OTKJTIOYCHHUE/CUTHAIT
"CUT'HAJI"
ITYCK IIO TOKY - "BKJT" - BBon/BBIBOI ITyCKOBOTO OpraHa
"OTKJI" o Toky 310
TOK CPABATBIBAHU A A 0,001-1 0,001 [Topor cpaGaTeIBaHUs 110 TOKY
310
ITYCK 11O HAIIPSDKEHUIO | - "BKJT" - BBon/BBIBOI ITyCKOBOTO OpraHa
"OTKJI" no Hanpspkeruto 3UO
HAIIPSDK. CPABATBIBAHUS | B 0,01 - 200 0,01 [Topor cpabaTeiBaHMs MO Ha-

npspxenuro 3UO
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AABI'.421453.005 — 109.03B49

[Tponomxenne Tadbnuub b.3

HanmenoBanue napamerpa  |Pasmep-| Juana3zon [Tar [Ipumeuanune
HOCTb U3MEHEHHUsl | U3MEHEHUs
3ammTa OT 3aMbIKAHWH HA 3eMJII0
BPEMA BBIJIEP2KKIU CEK |0-20 0,01 Bpewmst Beinep:kku cpabatbiBa-
HUS CTYNIEHU
KOHTPOJIb HEUCIIP. 310 - "BKJI" - BBo1/BBIBOMT DYHKITHH CHTHAIH-
"OTKJI" 3allMy HEUCIIPaBHOCTH
TOK CUTHAJIM3ALIUN A 0,001-1 0,001 VYposenb Toka 310 mist hopmu-
poBaHusi curHauu3aiuu  (OT-
CTpaMBaeTcs OT HebaaHca)
HAIIPSK. CUTHAJIM3ALIUN | B 0,01 -50 0,01 VYposens HanpsoxeHust 3UO mist
(GhopMUPOBaHUS CUTHATU3AINN
HEHCIPABHOCTH (3HAYEHUE He-
Oaanca)
3ammura otT 00pbIBa a3
300 - "BKJT" - Beoa/seiBo 30D
"OTKJI"
3AIINTA PABOTAET HA - "OTKJIIO- - Br16op neiicTBus 3amMTH HA
YEHUE" OTKJTIOYCHHUE/CUTHAIT
"CUT'HAJI"
TOK CPABATBIBAHU A A 0,2-10 0,1 [Topor cpaGaTbIBaHUS 110 TOKY
00paTHO# MoCIe0BaTEIbHOCTH
BPEMS BBIJIEPKKU CEK | 0-3600 0,1 Bpewms Beiepikku cpabaThiBa-
HUS 3alTUTHI
3ammTa oT NOBBIIEHUS] HANIPSIAKEHHUS
3ITH - "BKJT" - Broa/seiBon 3ITH
"OTKJT"
SAIIUTA PABOTAET HA - "OTKJIIO- - Br16op nmeficTBus 3aIuTh Ha
YEHUE" OTKJIFOUCHUE/CUTHA
"CUTHAJI"
HAIIPSIOKEHUE ITYCKA % 10 - 150 1 [Topor cpabGaTeIiBaHUS T10 JIH-
HEWHOMY HANPSKEHUIO
BPEMS BBIJIEPKKU CEK |0-10 0,01 Bpewms Beiepkku cpabaThiBa-
HUS 3aITUTHI
3ammTa MUHMMAJIBLHOTO HANIPSIKEHUS
3MH - "BKJI" - Bson/seiBon 3MH
"OTKJI"
SAIIUTA PABOTAET HA - "OTKJIIO- - Br16op nmeficTBus 3aIuTh HA
YEHUE" OTKJIFOUCHUE/CUTHA
"CUTHAJI"
HAIIPSIOKEHUE ITYCKA % 10-100 1 [Topor cpabGaTeIBaHUS T10 JIH-
HEWHOMY HAIPSKEHUIO
BPEMS BBIJAEPXXKI CEK |0-10 0,01 Bpewmst Beinepkku cpabatbiBa-
HUS 3alUTHI
3ammTa oT neperpy3Ku
3011 - "BKJI" - Bgoa/seiBon 30T11
"OTKJI"
TOK CPABATBIBAHU A A 0,01 - 150 0,01 [Topor cpabateiBanus 1o ¢asz-
HOMY TOKY
BPEM BBIJIEPKKU CEK 0-100 1 Bpemst BeIiepKKH 3aIIUTHI
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[Ipopomxenue Tadmuibl b.3

AABI'.421453.005 — 109.03BH49

HaunmenoBanue napamerpa Pasmep-| [luanason [Tar [Ipumeuanune
HOCTb VU3MEHEHUs |M3MEHEHHS
BHemHue 3aUTHI
BHEIIHEE OTKJIFOYEHHME 1 | - "OTKJIIO- - Br16op neiicTBust Ha OTKITIOYE-
YEHUE" HUe/CUrHa
"CUT'HAJI"
BHEIIHEE OTKJIFOYEHUE 2 | - "OTKJIIO- - Br16op neiicTBus Ha OTKITIOUE-
YEHUE" Hue/CUrHa
"CUTHAJI"
Pe3epBHasi MakcuMasibHasi TokoBas 3amuTa 0,4xB
MT3 0,4KB I'PYBASA - "BKJT" - BBon/BeIBOX TpY0OIi CTYNICHN
"OTKJT" MT3 0,4xB
SAILIMTA PABOTAET HA - "OTKJIIO- - Br16op aeiicTBUs 3aIUTH HA
YEHUE" OTKJTFOUYCHUE/CUTHAIT
"CUT'HAJI"
TOK CPABATBIBAHU A A 0,01 -150 0,01 [Topor cpabateiBanus mo ¢asz-
Homy Toky 0,4xB
BPEMA BBIJIEPKKU T1 CEK 0-100 1 Bpewms Boiiepxku T1 cpaba-
THIBaHUS 3aIIUTHI
YYET BPEMEHU T2 - "BKJI" - BBoa/BBIBOT BpEMEHU BbI-
"OTKJI" TepKKu T2 3ammThl
BPEMS BBIJIEP2KKU T2 CEK 0-100 1 Bpewms Boiiepkku T2 cpaba-
THIBaHMS 3aIIUTHI
BP. BO3BP. IIOCJIE ITYCKA | CEK 0-1 0,01 Bpems Bo3BpaTa 010KHpyIO-
IIETO 3JIE€MEHTA MOCIIe OKOH-
YaHUS TPYNIIOBOTO MyCKa MO
Bxirouennio BB 0,4xB u
TPYIIIOBOTO caMo3amycKa 1o
3MH 6 kB
BP. OXXUJ. HOPMbI 6 KB CEK 0-1 0,01 Bpewms oxxuganus casitus 6J1o-
kupoBku oT 3MH nocre ucre-
YCHHS BPEMEHU BBIICPIKKU
MT3 0,4KB UYBCTBUT. - "BKJI" - BBoa/BBIBOT UyBCTBUTEIBHOM
"OTKJI" crynean MT3 0,4xB
SAIIINTA PABOTAET HA - "OTKJIIO- - Br16op neicTBuUs 3aUTH HA
YEHUE" OTKJIFOUCHHE/CUTHA
"CUTHAJI"
BJIOK. I1O BHEII. CUTHAJLY | - "BKJT" - BBo1/BbIBOT OJIOKMPOBKH 3a-
"OTKJI" LIUTHI IO JUCKPETHOMY BXOY
"brokupoBka MT3 uyBcTBU-
tensHOM 0,4xB"
TOK CPABATBIBAHU A A 0,01 -150 0,01 [Topor cpabaTeiBanus 1o ¢as-
HoMy Toky 0,4xB
BHOKI/IPYIOHH/Iﬁ OHM - "BKJI" - BBo1/BBIBOT OJI0KHPYIOIIETO
"OTKJT" pesie HanpaBJICHUs] MOIHOCTH
YI'OJI MAX YYBCTBUT. I'PAl | +180 1 Yros MakCUMaabHON YyBCTBH-
teapHOCTH OHM
HAIIPAB. MOIIIHOCTHU - "HA IIUHVY" | - Br160op HampaBneHus cpadbaThi-
"B JINHUIO" BaHUs Onokupytomero OHM

81
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[Tponomxenne Tadbnuub b.3

Haunmenosanue napamerpa

Pasmep-
HOCTb

Jwnanazon
W3MEHEHUS

Hlar
U3MEHEHUS

IIpumeyanue

Pe3epBHast Makcu

MaJIbHasi TOKOBaf 3a1UTa

0,4xB

MOIIIHOCTH CPABATBIB. BT 0 -1000 0,1 [Topor cpabaTeiBanus 6110-
kupyroniero OHM no momur-
HOCTHU
BPEMA BBIJIEPXXKU T1 CEK 0-100 1 Bpewms Boiiepkku T1 cpaba-
THIBaHUS 3aIIUTHI
YYET BPEMEHU T2 - "BKJT" - BBoa/BBIBOT BpEMEHU BbI-
"OTKJI" JepKKu T2 3ammTsl
BPEMS BBIJIEPKKU T2 CEK 0-100 1 Bpewms Beinepxku T2 cpaba-
THIBaHMSI 3aIIUTHI
ABTOMaTH4YeCKoOe BKJIIOUEHHE pe3epBa
ABP - - - -
KOMAH/JIA BKIJI. ITO ABP - "BBEJIEHA" | - YcraHaBiuBaeTCs paspele-
"BbIBEJIE- Hue BkItodyeHus BB no
HA" BHEIITHEN KOMaH/IE BKJIFOYE-
Hust o ABP uepes [IM P3A
AHAJIM3 IEMCTBUS ABP CEK 0,1-30 0,1 WNHuTepBan BpeMeHU KOHTPOJIS
YCIIEIIHOTO BKJIt0UeHnu BB
no ABP
BP. BJI. ITPU BKJI. BB ABP CEK 1-360 1 Y cTaHABIMBACTCS UHTEPBAI
BpeMeHH OJOKHPOBKH BKITIO-
yenus BB mo ABP (Bxiroue-
Hue Ha moBTopHOe K3)
KOHTPOJIb U 6xkB - "BKJI" - BBo1/BBIBOT KOHTPOJIS Ha-
"OTKJI" npspkeHust 6 kB
YP. OTCYTCTBHUSA U 6xkB % 10 - 100 1 YpoBeHb MaKCUMaIBLHOTO
JIMHEMHOTO HANPSLKEHUS,
COOTBETCTBYIOIIUI OTCYTCT-
BUIO HAIPSHKCHUS HA IIMHAX
6 kB
YP. HAJIMYUMA U 6B % 10 - 100 1 YpoBeHb MUHUMAJILHOTO

JIMHEWMHOTO HANPSHKEHUs,
COOTBETCTBYIOIINI HATUYUIO
HanpsDKeHUs Ha mMHax 6 kB

YCTpoiicTBO pe3epBUPOBAHUSA OTK

43a BbIKJIIOYaTEe/Id

YPOB - "BKJI" - BBoa/BbiBOI GyHKIIMH
"OTKJI" YPOB
VCT. I10 ®A3H. TOKY A 0,01 - 100 0,01 [Topor cpabaTeiBaHUS 11O TO-
Ky
JUINT. I1/K HA COJIEH. CEK 0,01-1 0,01 JmiTensHOCTh TOBTOPHOM
KOMAaH/IbI Ha COJICHOM
HHT. 10 BBIJAYU IT/K CEK 0,01-2 0,01 WurtepBan 10 BbIgauM 1M0-
BTOpHOM Komanabl "OTKIT"
KOHTPOJIb PIIB - "BKJIIOYEH" | - YcTaHaBIMBaeTCsS KOHTPOJb
"OTKJITOYEH' OTKa3a BBIKJIIOUATES 10
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[Iponomxkenne Tabmauiel b.3

AABI'.421453.005 — 109.03BH49

HaunmenoBanue napamerpa Pasmep- | Juanason [ar IIpumeyanue
HOCTh U3MEHEHUS | U3BMEHEHUS
ABTOMATHYECKOE MOBTOPHOE BKJIIOYEHHE
KOJINY. ITMKJIOB AIIB - "1 QUKJT" | - Boi6op kpatnoctu ATIB
"2 IIUKJIA"
ATIB 1I1I; PA3BPEIIEHUE OT | - - - -
TO - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
MT3 1CT. - "BKJT" - Bsox/ BeiBon AIIB
"OTKJI"
MT3 2CT. - "BKJI" - Bgon/ BeiBon AIIB
"OTKJI"
MT3 3CT. - "BKJI" - Bgon/ BeiBon AIIB
"OTKJI"
033 1CT. - "BKJT" - Bsox/ BeiBon AIIB
"OTKJI"
033 2CT. - "BKJI" - Bgon/ BeiBon AIIB
"OTKJI"
30D - "BKJT" - Bgon/ BeiBon AIIB
"OTKJI"
3IIH - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
3MH - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
CAMOITIPOU3B. OTKII. - "BKJI" - Bsoa/ BeiBog AIIB
"OTKJI"
BHEII. OTKJIIOUEHUS 1 - "BKJI" - Bsoa/ BeiBog AIIB
"OTKJI"
BHEII. OTKJIIOUEHU S 2 - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
BPEM3 I[EPICTBHH ATIB CEK 0,1-30 0,1 Bpemss OecTtokoBoil may3bl
npu ogHokpatHoMm AIIB wimn
AIIB mnepBoro umkiaa Tmpu
nBykpatHoM AIIB
BPEMSI BJI. ITP1 BKJI. BB CEK 1-360 1 brmoxuposka AIIB Ha Bpems
nocie BxiroueHust BB na K3
npu oaHokpatHoMm  AlIB,
BpEMSI TOTOBHOCTH HOBOTO
mukiaa AIIB
ATIB 211: PABPEIIEHUE OT | - - - -
TO - "BKJT" - Bgon/ BeiBon AIIB
"OTKJI"
MT3 1CT. - "BKJT" - Bsox/ BeiBon AIIB
"OTKJI"
MT3 2 CT. - "BKJT" - Bsox/ BeiBon AIIB
"OTKJI"
MT3 3CT. - "BKJI" - Bgon/ BeiBon AIIB
"OTKJI"
033 1CT. - "BKJI" - Bgon/ BeiBon AIIB
"OTKJI"
033 2CT. - "BKJT" - Bsox/ BeiBon AIIB
"OTKJI"
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[Tponomxenne Tadbnuub b.3

HanmenoBanue napamerpa Pasmep- | Juanaszon | Ilar IIpumeyanue
HOCTb | M3MCHCHMSI | U3MEHEHUS
ABTOMaTH4YeCKOe NIOBTOPHOE BKJIYCHHE

300 - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
3ITH - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
3MH - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
CAMOITPOU3B. OTKJI. - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
BHEII. OTKJIFOYEHUSA 1 - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
BHEII. OTKJIFOYEHU ] 2 - "BKJI" - Bsox/ BeiBon AIIB
"OTKJI"
BPEM:I IEVICTBUS ATIB CEK 1-60 0,1 Bpewmst 6ecTokoBoii may3bl BTO-
poro nukia AIIB
BP.ITOTOBHOCTHMU AIIB 211 CEK 1-60 1 Bpems oxunanus K3 mocne
BKJItOUeHUs1 BB B nepBoM LuK-
e AIIB
BPEMA bJI. IIPU BKIJI. BB CEK 1-360 1 bnoxupoBka AIIB Ha Bpems

nocye BkiatoyeHuss BB na K3
npu aBykpatHoMm AlIB, Bpems
TOTOBHOCTH HOBOT'O LIMKJIA

KoHTpoJib neneii HanpsizkeHust

KOHTPOJIb HEHEPI HAIIP. - "BKJT" - BBoa/BbiBOI GyHKIIMH KOHTPO-
"OTKJI" JIs1 LeNIeH HallpsKEHUs
KOHTP. [TIPIMOU ITOCJIEL. | - "BKJT" - BBoa/BbiBOI GyHKIIMN KOH-
"OTKJI" TPOJIs LIeTIEY HANPSKEHUS
KOHTP. OBPATH. IIOCJIEH. | - "BKJT" - BBoa/BBIBOT KOHTPOJIS TTPSI-
"OTKJI" MO IMOCIEI0BAaTEIbHOCTH
KOHTP. HYJIEBOU ITOCIL. - "BKJI" - BBon/BBIBOIT KOHTpOJISI 0Opart-
"OTKJI" HOH IIOCJIEN0BATEILHOCTH
[IOPOI' CPABATBIB. IIO U1 | B 0 -200 0,01 YcraBka cpabateiBanus mo Ul
I[TOPOI BO3BPATA I1O U1l B 0-200 0,01 VYcraBka Bo3Bpara mo Ul
[IOPOTI" CPAB. 10 I1IMIN A 0-200 0,01 JleBas rpanuIa cpabaTbIBaHUS
mo 11
[TOPOT" CPAB. I10 IIMAX A 0-200 0,01 [IpaBast rpanua cpabaTbiBa-
oM o 11
I[TOPOI' CPABATBHIB. IO U2 | B 0 -200 0,01 YcraBka cpabaTsiBanus no U2
I[TOPOI BO3BPATA I1O U2 B 0-200 0,01 VYcraBka Bo3Bpara mo U2
I[TOPOI" CPAFATEIB. I1O 12 A 0-200 0,01 VYcraBka cpabarbiBanus 1o 12
ITOPOI' CPABATBHIB.ITO UO | B 0 - 200 0,01 YcraBka cpabateiBanus no U0
I[TOPOI BO3BPATA IT1O UO B 0-200 0,01 VYcraBka Bo3Bpara mo UO
ITOPOI' CPABATLIB. 110 10 A 0 -200 0,01 YcraBka cpabarbiBanus 1o 10
BPEM ITEPEX. I[TPOLHECCA | CEK 0-10 0,01 Bpewmst mepexoaHOro mporecca
BP. BBIJIEP2KKW CUT'H. KIIH | CEK 0-10 0,01 Bpewmst 3aaepkku BbI1auu CUT-
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HaunmenoBanue napamerpa Pasmep- | /lnamason [ar [Ipumeganune
HOCTb W3MEHEHUsl | U3MEHEHUS
Onpenenenne MecTa NOBPeEKICHNUS

OMII - - - -

X1 V. [TPUCOE/. OM/KM | 0,0001 - 10| 0,0001 YcraHaBiMBaeTcsl 3HAUCHHE
YAEIBHOTO PEAKTUBHOIO CO-
MPOTUBIICHUSI TPSIMOU  TO-
CJIeIOBATEIbHOCTH

X2 Y. TIPUCOE/. OM/KM | 0,0001 - 10| 0,0001 YcraHaBiuBaeTcsl 3HAUCHHE
YAEIBHOTO PEAKTUBHOIO CO-
NPOTHUBIICHHUST OOpaTHOM To-
CJIeIOBATEILHOCTH

JUIMHA JIMHU KM 0-999,99 0,01 VYcranaBiuBaeTcs UIMHA
JIMHUU

Pacuer pecypca BbICOKOBOJILTHOTO BBIKJIIOYATEJISI
PACYET PECYPCA BB - "BKJTI" - BBoa/BeiBox byHKIIMK pac-
"OTKJI" yera pecypca BB

HOMUH. TOK OTKJIFOYEH. | KA 1-80 1 HomuHanbHbI TOK OTKITIOUE-
Hus BB

MAX KOJIMYECTBO OTKJL. | - 10-20000 | 1 MakcumanbHOE KOJIMYECTBO
OTKJIFOUEHUH 3aaETCA B CO-
OTBETCTBUU C PEATHLHOU Xa-
PAKTEpUCTUKON BBIKJIFOYATEIIS

HOMUH. PABOUYNU TOK KA 1-20 1 HoMuHanbHEIHA pabounii TOk

BB
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Tabnuua b.4 - DxcryaTanoHHbBIE TApaMeTPHbI

HanmenoBanue ycraBku

Pasmep-
HOCTb

Jwnamnazon
M3MEHEHUS

Huckper-
HOCTb

[Ipumeuanue

I'PVIIITIA YCTABOK

1-2

YcranaBauBaeTCs aKTHB-
Has TpyIa yCTaBoK, UC-
MoJib3yeMasi 3alluTaMu U
ABTOMATUKOW B TEKYIIUI
MOMEHT *)

KOOOOUIMEHT TT

1 - 10000

YcranaBnuBaeTcst K03 ¢-
¢dunmeHT Tpanchopmanuu
WU3MEPHUTEITBHOTO TPaHC-
dbopmMaTopa Toka

KOOOOUIMEHT TTO

1-10000

VYcranaBnuBaeTcst K03 (¢-
¢unmeHT Tpanchopmanuu
MU3MEPUTETHHOTO TPaHC-
¢dopmaropa Toka HyJIeBOH
MOCIIEA0BATEIbHOCTH

KOOODOUIIMEHT TH

1 - 10000

YcranaBnuBaercs Kodd-
¢dunmenTt Tpanchopmanuu
M3MEPUTENIBHOTO TpaHchop-
MaTOopa HANPSHKCHUS

KODODUILIMEHT TT/0,4

1 -10000

YcranaBnuBaercs Kodd-
¢dunmenTt Tpanchopmanuu
HU3MEPHUTETBHOTO TPAHC-
dopmaropa Toka 0,4kB (B
cllydae MCIOIb30BaHHsI
pesepBroit MT3 0,4kB)

KODODUIIMEHT TH/0,4

1 -10000

YcranaBnuBaercs Kodd-
¢dunmenTt Tpanchopmanuu
U3MEPUTEIBHOTO TPaHC-
dhopmaTopa HanpsHKEHUS
0,4xB (B ciyuae ucrmous-
30BaHus pe3epBHO MT3
0,4kB)

[NOJABAEMOE HAIIPSX.

"®A3HOE"
"JIMHEMHOE"

B ciyuae ncnosibzoBanus
pesepBraoiit MT3 0,4xB
YCTaHABIIMBAETCS 3Haye-
nue IMHEUHOE, nnave -
3HaueHne ®A3HOE

BPEMA J10 ABAPUU

CEK

0,1-0,5

0,1

VYcranaBnuBaeTcs UHTEP-
BaJl BpEMEHU 3aIUCH J0a-
BapHUITHBIX 3JEKTPHUUECKUX
rapaMeTpoB

BPEMA ITIOCJIE ABAPUUA
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CEK

0,1-2,0

0,1

YcranaBnuBaeTcs UHTEP-
BaJI BpCMCHHU 3aIlMCH 110~
CJI€aBAPUMHBIX AJIEKTpHUYE-
CKHX IapaMeTpOB U JIUC-
KPETHBIX CUTHAJIOB OT MO-
MCHTAa BO3BpaTa 3alllUThbL
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HanmenoBanue ycraBku Pasmep-| [uanason | duckper- IIpumeyanue
HOCTb | HW3MEHEHHUS HOCTb
BPEM OCHUJUJIOT'PA®. CEK 1-3 0,1 YcranaBnuBaeTCs HHTEPBAT
BPEMEHH 3aIUCH TEKYIIHX
AIEKTPUYECKUX MapaMeTPOB
MU' AIOLL. - "BBEJAEHA" | - Pasperienue/3anper mura-
NMHJIWKAILINA 3J1 "BbIBEJIE- HUS UHJIUKATOPaA COCTOSTHHS
HA" BB «OTKJIFOUEH» npu ot-
kioyenun BB (kpome pyd-
HOT'O OTKJIFOUCHHSA)
MUT AFOIL. - "BBEJIEHA" | - Paspemienne/3anper mura-
MHJIWKAILA KJI "BbIBEJIE- HUSI UHIUKATOPA COCTOSIHUSA
HA" BB «BKJIFOYEH» mpu
BkIroueHnn BB (kpome pyd-
HOTO BKITIOUCHHSA)
BPEMJI ITACII. BKJI. CEK 0,01-1 0,01 VYcranaBnuBaeTcst nacopT-
HOE BpeMsl BKJIIOUEHUS BbI-
KITFOUaTeIs
BPEMJI ITACII. OTKJI. CEK 0,01-1 0,01 YcranaBnuBaeTcs mactopT-
HOE BpeMSs OTKJIFOUEHUSI BbI-
KJIFOYaTelIs
BKJIFOYUEHHUE OT KY - "BBEAEHO" | - VYcranaBnuBaeTcs paspelie-
"BBIBEJIE- HHe BKIIToYeHUs BB ot kimro-
HO" ya ympasieHus yepes [ IM
P3A
OTKJIFOYEHME OT KY - "BBEJEHO" | - VYcranaBnuBaeTcs paspelie-
"BbIBEJIE- HHE oTKIroueHns BB ot
HO" KJII04a YIIPaBJICHUS 4epe3
IIM P3A
OTKII. ITO TEJIEXKE - "BBEJIEHO" | - YcranaBnuBaeTcs paspere-
"BbIBEJIE- Hue oTkItoueHus BB no
HO" KOHTPOJTIO KOHIIEBUKOB TIO-
JIO’KEHUS TEIICKKHU BBIKITIO-
garens
BPEMA BJIOK. PYYH. BKJL CEK 1-360 1 [TapameTp 3amuTHI OT "HIPBI-
raHus'".
YcraHaBiuBaeTcsl HMHTEPBAI
BpEeMEHHU OJIOKUPOBKH pyd-
Horo BkIo4YeHus BB (Bkitro-
yeHne Ha mosropHoe K3) **)
BPEMJS KOHT. PYUH. BKJI. CEK 1-40 0,1 VY cranaBinuBaeTcsi HHTEPBAI
BPEMEHH KOHTPOJISI HATUYUS
K3 npu pyyHoM BxiitoueHUN
BB ** )
KO2®®. BO3BP. I10 TOKY - 0,85-0,98 0,01 VYcranaBnuBaeTcs 3HaYEHUE

kod(duimenta Bo3Bpara
3alIUTHI 110 TOKY CpadaThl-
BaHHSA

87




AABI'.421453.005 — 109.03B49

[Tponomxenne Tadbnuuel b.4

HanmenoBanue ycraBku

Pasmep-
HOCTb

Junanazon
W3MEHEHUS

Huckper-
HOCTb

[Ipumeuanue

KO2®. BO3B. OPTAHA UMN

1,05-1,3

0,01

YcranaBiuBaeTcs 3HaUCHUE KO-
s¢dunmenHTa Bo3Bpara 3aiumT
0 MUHIUMAaJIbHOMY HarpsiKe-
HUIO cpabaThIBaHUS

KOS2®. BO3B. OPTAHA UMX

0,50-0,95

0,01

YcraHnaBiuBaeTcs 3HaUCHUE KO-
s¢dunrenHTa Bo3Bpara 3aiumT
0 MaKCUMAIIbHOMY HaIpspKe-
HUIO cpabaThIBaHHUS

KO2®. BO3BP. I[10 MOIIH.

0,70 -0,98

0,01

YcranaBiuBaeTcs 3HaUCHUE KO-
a¢dunmenTta Bo3Bpara OJIOKU-
pytomero OHM MT3 uyBcTBH-
teapHOM 0,4xB

HOMHWHAJIBHOE HATIPSK.

1-200

0,01

VYcTaHaBiuBaeTcs 3HaUCHUE
HOMMWHAJIBHOI'O JII/IHGI\/'IHOFO BTO-
PUYHOTO HAIPSKCHHS

[TIOPOT" OITP. HAJIMYMA U

0 - 200

0,01

YcTaHaBnMBaeTCsl BEJIMYHMHA
(ha3HBIX HANIPSHKEHUH, 11O TIpe-
BBILLIEHUIO KOTOPOU ITPOU3BO-
JUTCS pacyeT 4acTOTHI.

JIJ1s TOTIOJTHUTEIIBHOM OJIOKH-
poBk# pabotsl 3SMH

VIIPABJIEHUE IIM / APM

"HM"
IIAPMII

YcraHaBnuMBaeTCs MECTHOE
("TIM" — ¢ knaBuaryps [IM
P3A) wiu nucrannunonnoe ¢ BY
yIpaBieHUe KOH(UTyparueit
3aIUT, aBTOMATUKHU U 3HAYE-
HUSIMH YCTaBOK

BBIBOP I'PVIIIIBI YCTABOK

IIHMII
IIKHIOI_III

VY craHaBiIMBaeTCs MECTHOE
("TIM" - ¢ knmaBuarypsl [IM
P3A) win aucTaHIIMOHHOES
("KJIFOY" - mepekirogyareneMm
BBIOOpPA TPYIIIBI YCTABOK)
yIpaBJICHUE TPYNIIAMH YCTABOK

CETEBOU AJIPEC

1-255

YcTaHaBiIMBaeTCs CETEBOM al-
pec pudopa ais cBs3u ¢ [IK

NH®. KAHAJI RS-232

BKJI"
"OTKJI"

VcraHaBIUBAaeTCs pa3peleHue
obmeHa no kanainy RS-232

CKOPOCTbB RS-232

9600-115200

YcranaBnuBaeTcsa CKOPOCTh
obmeHa 1o kanany RS-232

FIFOIIEPEAT. RS-232

1-16

KomuuecTBo 6aiit, mepeaaHHbIX
mo RS-2323a 1 mc

NH®. KAHAJI RS-485

BKJI"
"OTKJI"

VY craHaBIMBaETCs pa3pelicHnue
obMmeHa o kaHany RS-485

CKOPOCTDB RS-485
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9600-115200

VYcranaBnuBaeTcsa CKOPOCTh
obMmeHa o kanainy RS-485
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HanmenoBanue ycraBku Pasmep-| [uanason | duckper- IIpumeyanue
HOCTb | HW3MEHEHHUS HOCTb
FIFOIIEPEIAT. RS-485 - 1-16 1 KonuuecTBo Oaiit, mepeman-
HbIX T0 RS-48532a 1 mc
NH®. KAHAJI ETHERNET - ‘BKJI" - YcranaBnuBaeTcs paspere-
"OTKJI" HUE 0OMeHa 10 KaHay
Ethernet
OCHOBHOM MH®. KAHAJI - "RS-232" - VcranaBiauBaeTcs KaHal, IO
"RS-485" KOTOPOMY pa3periaercs ure-
"ETHERNET" HUE ycTaBoK, MmaccuBoB PAC,
PAII
N3M. 110 IN®.KAH JI.BX - 1-256 1 VYcranaBnuBaeTcs paspelie-
HUE U3MEHEHUS JIOTHYECKOTO
BXOJ1a 10 M(POBOMY KaHATY
N3M T10 [N ®.KAH JI.BbIX - 1-256 1 YcranaBnuBaeTcs paspere-
HUE U3MEHEHUS JIOTHYECKOTO
BbIXO/a M0 IUPPOBOMY KaHa-
1y
[TPOBEPKA ®13.BbIXOJAOB | - "PA3SPEIIEHA" - Bxitouenne / oTkiIroucHHE
"3AITPEIE- pexuma TMpOBEpKH (pusmue-
HA" ckux BeIX0noB [IM P3A
BB UCII. PECYPC ®A3bI A % 0-100 0,1 Hcnonbs30BaHHBI KOMMYTA-
IIUOHHBIN pecypc *** )
BB UCII. PECYPC ®A3bI B % 0-100 0,1 Hcnons30BaHHBI KOMMYTa-
LIUOHHBIN pecypc *** )
BB UCII. PECYPC ®A3bI C % 0-100 0,1 Hcnons30BaHHBI KOMMYTa-
LIUOHHBIN pecypc *** )
KOJIMYECTBO BKJI. BB - 0 - 20000 1 KonraecTBo BKITIOUCHHIT *+* )
KOJIMYECTBO OTKIJI. BB - 0 - 20000 1 KonMecTBO OTKIIOYeHUi*** )

*) JCIIONB3YeTCs [IPU OTCYTCTBHM BHEITHETO NIEPEKIIIOUATEIs TPYII YCTABOK
%) NpU HATMYUK QYHKIMU pydyHOTO BKItoueHus: BB
k) pU HATMYKUK (QYHKIHUU pacdeTa pecypca BBICOKOBOJIBTHOTO BBIKITIOUATENS
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IIpuiaoxenune B
(crrpaBouHOE)

HA3BHAYEHUE KOHTAKTOB BHEHIHUX PA3BEMOB IIM P3A

Ta6muma B.1 - Haznauenne koHTakToOB pazbema "[lutanue"”

KonTakt Ienb Haznauenue nenu
1 + 220B OT | Bxoxg nurtanust [IM P3A nanpspokenuem + 220B onepatuBHOro Toka
2 - -
3 - 220B OT | Bxog nutanus [IM P3A nanpspokennem — 220B onepaTuBHOTO TOKa
Tabnuua B.2 - Haznauenue koHTakToB pazbeMoB "S1", "S2" (fokoBbIe 11eH)
Pazbem KonTakt Ienb Haznauenue nienu
S1 1 + la Bxop TokoBoti ienu ¢a3el A (Hauaso)
S1 2 - la Bxon TokoBoii nienu ¢azer A
S1 3 +1b Bxon TokoBoti ienu ¢a3el B (Hayao)
S1 4 -Ib Bxon TokoBoii nenu ¢aszsl B
S1 5 +lc Bxon TokoBoti rienu ¢as3el C (Hauaso)
S1 6 -Ic Bxon ToxoBotii rienu ¢aszer C
S1 7 +3I10 Bxon rokosoii e 310 (Hauaio)
S1 8 - 310 Bxox Toxosoii nenu 310
S2 1 + |b2 Bxon TokoBoii rienu ¢assr B 0,4kB (Hauaio)
S2 2 - b2 Bxon TokoBoii nenu ¢assr B 0,4xB

Tabnuma B.3 —Ha3nauenue koHTakToB pazbeMa "FUl" (ienu HanpspKeHMs)

Koutakt Iens Ha3nauenue nenu
[TonaBaemoe Hamnpsbkenne — DA3HOE
1 +Ua Bxon menu Hanpsokenus gassl A (Hagao)
2 -Ua Bxoxa nenu HanpspkeHus daszsl A
3 +Us Bxon nenu Hanpsokenus dassl B (Hauaso)
4 -Us Bxon nenu Hanpspkenus ¢assl B
5 +Uc Bxon nenu Hanpspkenus gaszsl C (Havaso)
6 -Uc Bxon nenu Hanpspkenus ¢gassl C
7 +3U0 Bxon nenu Hanpspkenust 3UO  fadaso)
8 -3U0 Bxon ueneit Hanpspxenus 3UO
onasaemoe Hanpsokenue — IMHEMHOE
1 +Ua Bxon nenu HanpsokeHus gassl A (Hagao)
2 +Us Bxon nenu Hanpsokenus dassl B (Hauaso)
3 +Us Bxon nenu Hanpsokenus dassl B (Hauaso)
4 +Uc Bxon nenu Hanpsokenus dassl C (Hagamo)
5 +Uc0,4 Bxon nenu Hanpsokenus dassl C 0,4kB (Hagaso)
6 +Ua 0,4 Bxon nenu Hanpsokenus dassl A 0,4kB (Hauaio)
7 +3U0 Bxon nenu Hanpspkenust 3UO  fadasno)
8 -3U0 Bxon neneit nanpspxenus 3UO
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§ é Lenb Hasznauenue nenu
& >

F5 1 | +DI 00

F5 o | -pLoo |BXOAL
F 2 | +DI 01

Fg 10 |- DI__C?l BXOA 2
F5 3 | +DL02

F5 11 | -Dloz | DXOA3
F5 4 | +Dl 03

F5 12 | -Di oz | DXOA4
F5 5 | +DI 04

F5 13 | -DlLoa | DXOAS
s e
F 7 + DI

F: 15 | - DI__C?G? BXOA T
F + DI 07

F: 186 i D|__<§)7 BXOAS
F3 1 | +DILo8

F3 9 | -Dlos | CXOAY
F3 > | +DI09

F3 10 | -plog | DXOAL0
S o
F 4 | +Dl 11

Fz 12 | -pl 11 | DXOAL2
F + DI 12

Fz 153 Dl 1 | BXOAL3
F +DI1

F: 164 i D|__1§ BXOA 14
F3 7 | +DI 14

F3 15 | -pL1a | DROALS
F3 8 | +DI_15

F3 16 | -pl 15 | DXOAL6
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Tabnmuma B.5 — Hasnauenue xoHTakTOB paszpemoB "F4", "F6", "F1" BRIXOMHBIX NHUCKPETHBIX
CUTHAJIOB

=
§ é Lenb Haznauenwne nenn
£ 2

fo | o | -po00 | PHOAL
ro 10 b0 01| XOA2
o |11 | b0 | PHNOAC
o |1z | b0 s | PHOMS
fo | 15 | Do oa | PHNOAS
fo |10 | Do s | PHOAS
ro 15 b0 05| XA
|16 | .poo7 | POAE
LS ons
Z 0% on
s o on
f |1z | poar PO
s O onis
Ej 16 4 +5 OO__]:_L 33 BBIXO/I 14
f |15 | o | POALS
f 16 b0 15| X041
s O onse
o O one

*) Boixosr 25, 26 {BepaoTenbHbIe peie) mpeaHa3HadeHbl TS BbIIa4ld HHINKAIIUH COCTOSHHS

BB (c muranuem). [Ipussizka unaukaiuu cocrostaus BB (c Muranuem) Ha Boixoznst 1 - 16 pene
C 3aMBIKAIOIIMM KOHTAKTOM) HE JIOMYCKACTCs, T.K. MOYKET IIPUBECTH K BBIXOAY M3 CTPOST KOHTAK-
TOB peJie Ha YKa3aHHBIX BBIXOAaX
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Tabnuna B.6 - HaznaueHnue koHTakToB pazbema "F2" (cusoBbie Bbixobl 1 "Otkas [TM P3A™)

Koutakt Lens Haszunauenue nenu
1 +KL_1
5 -KL_1 | BBIXOJ 17"
9 -Ek 1
2 + KL_2
6 -KL_2 | BBIXOJ 18"
10 -Ek 2
3 +KL_ 3
7 -KL_ 3 | BBIXOJ 19"
11 -Ek 3
4 + KL _4
8 -KL_4 | BBIXOJ 20"
12 -Ek 4
16 +CO_OO | "+'muukm curHanuzanuu uHaukaTopa "Otkas [IM P3A"
14 - COH3 | Curnan "Ortka3 [IM P3A" (HOpMaabHO 3aMKHYThIH KOHTAKT)
15 -Ek_CO "-"mmHKK curHanu3anuy nHaukaropa 'Otkas [IM P3A"
*) Bexoger 17, 18, 19, 20pexkomeHIyeTcs HCIONB30BaTh IJI BBIJAYM CHUJIOBBIX KOMaH/ Ha
conenoua BB

Tabmuua B.7 - HazHaueHne KOHTaKTOB Ta6muma B.8 - HaznaueHne KOHTaKTOB pa3beMa
pazpema "RS-232" "LAN" fronxmrouenue k Ethernet)
KonTakt Ienb KonTakt Ienb
1 DCD 1 + TX
2 RxD 2 -TX
3 TxD 3 +RX
4 DTR 4 -
5 GND 5 -
6 DSR 6 - RX
7 RTS 7 -
8 CTS 8 -
9 RI
Tabmuua B.9 - HaznaueHnne KOHTaKkTOB Taomuua B.10 -Ha3zHauenne KOHTaKTOB
pa3bema "RS485" pazbema "*<=" (USB)
KonTakt Lenb KonTakt enb
1 + DATA 1 + 5B
2 - DATA 2 - DATA
3 GND 3 + DATA
4 Tepembruka 4 GND
5 Ilepembruka

*) Poserka "RS485" ¢ MEePEeMBIUKOM MEXKIy KOHTakTaMu 4 u 5 Bcerga a0J:KHA ObITH
No/KJIYeHa K pazbemy "RS485", HezaBucumo oT Toro, ucnonb3yercs kaHan RS-485umm we
UCIIOJTB3YETCS
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Jna 3azemnenus [IM P3A Ha 3amHell cTeHke Kopmyca HMMEETCS BHEIIHUN 3JIEMEHT
3azemicHus (O0ont M6), KOTOpBIi HEOOXOAMMO COCIHHHTH C OOIIMM KOHTYpOM pabouero

3a3€MJICHUA TIIOACTAHIIUU.
HEe00XO0IUMO:

Jlns moaxiroueHus 3azemunsiioniero npoBogHuka k [IM P3A

- YCTaHOBUTb HWIKHIOIO TaiiKy Ha IINMUJIbKE 3a3eMJICHMs Ha paccTosHuu 3x1 MM oT 3agHei
CTEHKH KOpIlyca COIJIacHO PUCYHKY B.1;

- YCTaHOBHUTH IAHOBI M HAKOHEYHHK 3a3€MJISIOLIETO MTPOBOIHUKA COTJIaCHO pUCYHKY B.1,;

- BBINOJHUTH 3aTsDKKY BEpPXHEH TalKW, yIep:KUBas TACUHBIM KIOYOM HUKHIOK TalKy,
IIpeloTBpaliasi TEM CaMbIM €€ IIEpEMELICHHUE.
MoMEHT 3aTsKKU BepXHe railku He 6onee 6,1 Hm.

IInunepka 3a3eMiieHus

3azeMsAoLUI NPOBOJHUK

3+1 MM

)

A {

Pucynox B.1 —IIpumep moaxroueHus 3a3eMIISIONIETO MPOBOTHUKA
K mmnuibke 3a3emiienus [IM P3A

Ta6muma B.11 —3aBockas HacTpoiika BxoJ0B/BeixoaoB/uHukaropos [IM P3A "Jliamant"

HavansHas HacTpolika

Ienb

Haznauenue nemnu

Jloruka (popMupoBaHus BXOTHbBIX

BO3AeHCTBHUIA
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JIOI" BXOJ 6 =BXO/] 1 F5/1 — F5/9 | Komanna "Bxarounts” ot KY
JIOI' BXOJ 7 =BXO/] 2 F5/2 — F5/10 | Komanna "Otxmounts” ot KY
CTAPT _TAMMEP 1 =BXO/] 3

CBPOC_TAMMEP 1 =HE BXO/ 3

JIOI_BXOJ1 4 =TAUMEP 1 CocrosiHue orepToka 7
TAUMEP 1: F5/3 — F5/11 profa nietiet
Bpewms nepennero ¢pponta — 200mc; ynpasnenns BB

Bpewms 3agnero ¢pponrta — 1200wmc;

[TpojeHre BBIXOHOTO CHTHAJIA — BKJIFOU.

JIOI' BXO/J 12 =BXO/J 4 F5/4 — F5/12 | Tenexxka BKaueHa

JIOI" BXO/J 13 =BXOJ1 5 F5/5 — F5/13 | Tenexka BeIkaueHa

JIOI' BXO 1 =BXO/] 6 F5/6 — F5/14 | Coctosinue BB "Bxkitouen”
JIOI" BXOH 2 =BXO/J 7 F5/7 — F5/15 | Cocrostaue BB "Otkmrouen”
CTAPT _TAMMEP 2 =BXO/] 8

CBPOC_TAMMEP 2 =HE BXO/JI 8

JIOT_BXOJ1 25 =TAMMEP 2

TAUMEP 2: F5/8 — F5/16 | KouTposib 11enu OTKIIOYCHUS
Bpewms nepennero pponta — 1000mc;

Bpewms 3agnero ¢pponta — 2000mc;

[TpojeHre BBIXOJHOTO CHTHAJIA — BKJIFOU.

JIOI" BXO/J 18 =BXOJ1 9 F3/1 - F3/9 | dyrosas 3ammurta mkada
JIOI' BXO/J 19 =BXO/JI 10 F3/2 — F3/10 | Buemnnee otkarouenne Nel
BXO/I 11 F3/3-F3/11| -




[Ipopomxenne Tadbmuusl B.11
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Hauanbnas HacTpolika Hemnb Hasnauenue nenu
Jloruka ¢popmMupoBaHusi BXOJAHBIX BO3eHCTBH
BXO/] 12 F3/4 - F3/12| -
JIOI' BXO/1 17 =HE BXO/1 13 F3/5 — F3/13 | brnokuposka MT3 o U 0,4xB
BXO/] 14 F3/6 — F3/14| -
BXO/I 15 F3/7 — F3/15| -
BXO/] 16 F3/8 — F3/16| -

Jlornka ¢opMupoBaHNs BbIXOAHBIX BO3AeHCTBUI

CTAPT_TAMMEP 3 =JIOI_BBIXOJ{ 57
BBIXOJl 1 =TAIMEP 3
TAUMEP 3:

. F6/1 — F6/9 | ABapuitHOE OTKITFOUEHHE
Bpewms nepennero gpponrta — Omc;
Bpewms 3agnero ¢pponta — 200mc;
[TpoaneHne BEIXOTHOTO CHTHAJIA — OTKII.
CTAPT_TAMMEP 4 =JIOI"_BBIXO]] 35
WJIN JIOI'_BbIXO/] 36 NJI1
JIOI'_BbIXOJ 37 NJIN JIOI'_BbIXO/] 42 BrizoB B KPY 6 kB:
WJIN JIOI" BBIXO/ 43 1JIN CpabaTpiBaHUE HA OTKJITFOYCHHUE
JIOI'_BbIXO/l 52 NJIN JIOI'_BbIXO/ 53 MT31,MT32,MT3 3, TO, 0331,
WJIN JIOI" BBIXO/ 58 JIN F6/2 — F6/10 JTyTOBOM 3aIlIUThI, BHEIITHETO
JIOI'_BbIXOJl 62 NJIN JIOI'_BbIXO/] 63 orkmouenus Nel; Pa6ora YPOB,
BbIXO/] 2= TAUMEP 4 OOpBIB 1IENU OTKITIOYEHUS,
TAUMEP 4: HEUCIIPAaBHOCTD LEIel YIIPaBICHU
Bpewms nepennero gpponrta — Omc; BB
Bpewms 3agnero ¢pponta — 200mc;
[TpoaneHne BEIXOTHOTO CHTHAJIA — OTKII.
BbIXO/l 3 F6/3 — F6/11| -
BbIXO/] 4 F6/4 —F6/12 | -
BbIXO/l 5 F6/5 - F6/13| -
BbIXOJ] 6 F6/6 — F6/14 | -
BbIXO/] 7 F6/7 — F6/15| -
CTAPT_TAMMEP 5 =JIOI"_BBIXO]] 58
BbIXOJ] 8 =TAUMEP 5
TANMEP 5 | F6/8 — F6/16 | PaGora YPOB
Bpewms nepennero ¢pponrta — Omc;
Bpewms 3agnero ¢gponta — 200mc;
[TpoyieHre BEIXOAHOTO CUTHAIA — OTKIL.
BbIXO/ 9 =JIOI"_BbIXO/] 1 NJIN
JIOI'_BbIXO/I 2 MJIN JIOI'_BbIXOJ] 3 | F4/1 - F4/9 | Ilyck MT31,MT32,MT3 3,TO
WJIN JIOI'_ BBIXO/ 5
BbIXO/] 10 F4/2 — F4/10| -
BbIXO/] 11 F4/3 — F4/11| -
BbIXO/] 12 F4/4 — F4/12| -
BbIXO/] 13 F4/5 — F4/13| -
BbIXO/] 14 F4/6 — F4/14 | -
BbIXO/] 15 F4/7 — F4/15| -
BbIXO/1 16 F4/8 — F4/16| -
BBIXO/ 17 =JIOI'_BbBIXO/I 69 F2/1 — F2/5 | Komannaa Bxmouenus BB
BbIXO/ 18 =JIOI'_BbIXO/] 68 F2/2 — F2/6 | Komanna otkitoucHust BB
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[Tponomxenne Tadbmuie: B.11

HavansHas HacTpolika

Ienb

Haznauenue nemnu

Jloruka (popMupoBaHusi BLIXOJAHbIX BO3/1eliCTBH

BbBIXO/ 19 F2/3 - F2/7 -

BBIXO/] 20 F2/4 — F2/8 -

BBIXO/] 25 =JIOI"_ BbIXO/I 84 F1/5 - F1/7 | Unnukauus “BB oTkmrouen”
BbIXO/] 26 =JIOI'_BbIXO/] 83 F1/6 — F1/8 | Unnukanus “BB Britouen”

WHJL P 1 =JIOT_BBIXOJ] 35 CpabatsiBanne MT31 Ha
OTKJIIOYEHHUE

WHJI P 2 =JIOT_BBIXO/] 36 CpabatsiBanne MT32 Ha
OTKJTIOYEHHUE

NHJ_P 3 =JIOI'_ BbIXO/] 42 CpabareiBanue TO Ha OTKITIOUEHUE

WHJL P 4 =JIOT _BBIXOJ] 43 CpabateiBanue 0331 Ha
OTKJIIOYEHHUE

VHJ]_P 5 =JIOI_BbIXO/]] 52

CpabaTbiBaHUE TYTOBOU 3aIUTHI
mkada Ha OTKIIOYEHUE

WHJI_P 6 =JIOI"_BbIXOJ 58

Pabora YPOB

WHJI_P 7 =JIOT BBIXOJI 62

OOpBIB 1ETTH OTKITIOYCHUS

VHJ_P 8 =JIOI'_BbIXO/ 63

HewucnpaBHoCTh 11€1I€1 YIIpaBICHUS
BB

VH/_P 9 =JIOI' _BBIXO/J] 53

CpabaTpiBaHHE BHEITHETO
oTkaroueHus Nel Ha OTKIIOUCHHE

WHJ P 10

WHJ_ P 11

WH P 12

VHJI_ P 13

WUH P 14

WHJI_P 15

VH]I_ P 16
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Ipunoxenne I
(ctipaBoUHOE)

THUITOBBIE 3JIEMEHTbI ®YHKIIMOHAJIBHbBIX
CXEM 3AIIUT U ABTOMATUKH

B (yHKIMOHAIBHBIX CXE€Max 3allUT W aBTOMATUKH HCIONB3YIOTCS Trpaduueckue

0003HaYeHus .

| CpabaTbIBaHHE 3aLIUTHI HA OTKJIIOYEHUE >—

—| CpabaTbIBaHKE 3ALIUTHI HA OTKIIOUCHUE >

4( ABapwuifHasi CUTHAJIM3ALs )

l CocrosiHHE NPUBOJIA

Anpec ycraBku (apamerpa):
"B" - npunoxenne PJ; HaunmenoBanwue yc-
"3" - HOMep TabJIHIBI TaB7 ( mapamerpa)

E

b.3

7/
BPEMS1 BBIIEPKKH |

3AIIMUTA ... - nCTYIIEHb

é OTKII.
it B

1

ZI/IHBEpCPUI CUTHaJIa

— &

S1
Sz 1 max)
Sy

| B.3| VCT. IIPEBBIIIEHU A
H

S >

| E.3| TIOPOI' CPABATBIBAHUS |
T
S>

BxomaHoM normueckuii curan
BrLIxomHoM JIOTHYECKUH CUTHAI
BxoaHo# porpaMMupyeMBbIil JIOTUYECKUN CUTHA

BrIxoaHOM MporpaMMUpyeEMBIi JIOTHYECKUI CUTHAIT

IIpomnecc

OHpC,I[CJ'ICHI/IC (I/ISMCHCHI/IC) 3HAYCHHUA NI COCTOAHUA

VYcraBka (mapamerp)

[Tpumep mporpaMMHOrO MepeKIYaTeNs YCTaBKoH (mapame-
TPOM) C BO3MOXHBIMHU cocTostHUsIME "Brutouen” u "Otkiito-

YCH

Jlornueckoe "NJIN"

Jlornueckoe "N"

Brluncnenyne 3HaueHus aHaJI0roBoro curvana (S, ) us
aHaJIOrOBbIX BXOJHBIX CUTHANIOB (S, S,, S;,)

CTYHCHB OrpaHUYCHUA, 3a/laBacMast YCTaBKOﬁ

CryneHs orpaHMyeHMs], 3aJaBacMasi yCTaBKOU
(mapameTpom) u ¢ yueToM Ko uIeHTa BO3BpaTa
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S=f(§ S, ..
| B.3| MOPOT" CPABATBIBAHUS |
S=1(SS, ..
S| Q
Rl Q
0,5¢
P
0,5¢
P

| b5.3 | BBIJJEPKKA BPEMEHU
T

T

| b5.3 | BBIJJEPKKA BPEMEHU
T

0,5¢

0,5¢

Bxon

Brixon

Bxon

Brixon

Bxon

Brixon

Bxox

Brixon

Bxon

Brixon

Bxon

Brixon

O T v

O

Berunciienue 3HaueHust mapaMerpa kak ¢GyHkiuu (S)or
YKa3aHHBIX 3J1eMeHTOB (S, S,, ...)

Brrunicnenue 3HadeHus napamerpa kak QyHkuu (S)ot
YKa3aHHBIX 2JIEMEHTOB (S, S,, ...)u ycTaBKoOH

Crarudeckas mamMsTh CO BXOJOM ycTaHOBKU (S),
copoca (R), Beixomom (Q) u uaBepcHBIM BBIX010M (Q)

-

OdukcupoBannas (Ha 0,5cexyH/IpI) 3aIep)KKa Havaa
nepeaayl CurHaia

"

0,5¢ N|
|

dukcupoBannoe yBeanueHue (Ha 0,5cexyHpr)
JUTMTEIHOCTH TIepeadn CUTHAJIA

0,5¢

0,5¢

HactpanBaemasi 3amepikka Hauaya repeaadn
CHUTHAJIa C UMCHEM YCTaBKH 110 BPEMEHH

AV

HactpanBaemoe yBenuueHne ATUTEIBHOCTH Tepeiadn
CUTHAJIa C UIMEHEM YCTaBKHU 10 BpEMEHU

®opMupoBaHUE BHIXOJAHOTO CUTHAJIA 10 TTepeTHEMY (PPOHTY
BXOJHOT'O CHTHAJIA, ¢ (UKCUPOBAHHOH JITUTEIHHOCTHIO

1

0,5¢

0,5¢

®opMHpOBaHUE BBIXOAHOTO CUTHAJIA 110 33AHEMY (POHTY
BXOJIHOTO CHTHaJIa, ¢ QUKCHUPOBAHHOM JUTUTEIBHOCTHIO

0,5¢




| b5.3 | JUIMTEJIbBHOCTb KOMAH/IbI
T

I

— I Bxon

Il

Brixon

| b.3 | JUIMTEJIBHOCTb KOMAH/IbI
T

L

— - Bxon

IL

Brixon

— \\ — Bxon

Brixon

"Orko."
A : B

dopmupoBaHUe BBIXOJIHOTO CUTHANA 110 TIepeTHeEMY (QPOHTY
BXOJIHOT'O CUTHaNa. JJJIMTeIbHOCTD 3a/1aHa YCTABKOM.

AABI'.421453.005 — 109.038>49

dopMHUpOBaHUE BBIXOIHOT'O CUTHAJA 1O 3aIHEMY (POHTY
BXOJIHOTO CUTHaNa. JJIMTeIbHOCTh 3a/1aHa YCTaBKOM.

3aBuCcHMas BpEMSATOKOBAsl XapaKTepUCTUKA

T =1(I)

B=1, ecmu "Orkin." (mpu A= Qwum 1)
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Ipunoxenne /1
(obs3aTenbHOE)

IMPOBEPKA COITPOTUBJIEHMS U JIEKTPUUYECKOM MPOUYHOCTH U3OJIAIIAN

[TpoBepka npoBoautcs B coorBeTcTBUU ¢ P/ 34.35.302-90.

[Iepen npoBenenuem npoBepku cHATH nutanue ¢ [IM P3A u oTkimouuTh BCe mojacoeau-
HEHHBIE K HEMY Pa3beMbl U OTXOJAIINE TPOBOJIA, KpOME MPOBOJA 3a3eMJICHUS K 3a3EMIIIOIIEMY
6onty kopryca [IM P3A.

W3mepeHne BeTUUYUHBI CONPOTUBIICHUS M30JsMK 1eneil 1 - 8 He3aBUCHMBIX Tpymi mpo-
Boautcs HanpspkeHrneM 1000B nmoctosiHHOTO TOKa Mexay 3azemiisttoniuM 6oarom kopmyca [IM
P3A u 00beIMHEHHBIMH B OJIHY TOUYKY rpymmamu 1eneid 1 - 8 cormacno tabmume /.1, a Takke
MEXy KKIOH U3 TPYII U O0bEAMHEHHBIMU B OJIHY TOUKY OCTABIIMMUCS (M3 yKa3aHHBIX) IPYII-
rmaMu 1erer Tadmner J.1.

W3mepeHne BeMWYMHBI CONPOTUBICHHS W3OJSLIMU Leneld HUPPOBBIX CBs3el (KaHAbI
USB u RS - 485)mposoautcst HanpsukenneM 500 B mocTOSHHOTO TOKa MEXAY 3a3€MIISIOIINM
6onrom kopryca [IM P3A u oObeauHeHHBIMU B OAHY TOuKy rpynmamu neneit 9,10 coriacho
tabnuue /1.1, a Takke MeXy yKa3aHHBIMU TPYIIIaMu Lenei.

Conportusnenue nuzonsauuu 1eneit [IM P3A nomkHo ObiTh He Menee 40 MOM nipu Temrie-
parype okpyxaromeit cpeast 20+ 5° C u otHOCHTENBEHOM BaaxkHoCcTH 10 80%.

[IpoBepka 31eKTpUUECKOil MPOYHOCTH M30JAIMHU 1enel 1 - 8He3aBUCHMBIX TPy MPOBO-
TUTCS MEXY 3a3eMyisrommmM 6ontom koprryca [IM P3A n o0beuHEHHBIMU B OJIHY TOUYKY T'PYII-
namu 1ieneit 1 - 8cormacuo Tabmune /.1, a Takke MEXIY KaXKI0W U3 TPYII U 00bSTUHCHHBIMU B
OJIHY TOYKY OCTaBHIMMHCS (M3 yKa3aHHBIX) rpymmnamu teneit tadmuipt J[.1 ucnpITatebHbIM Ha-
npsokenreM 1500B nepemennoro Toka B TeueHue 1 MunyTsl. [Ipy 3TOM He JOKHBI HAOMIOAATh-
sl ICKpEeHHe, TPoOOU U IpYTHe SIBICHUS Pa3psiIHOTO XapakTepa.

[TpoBepka 3IeKTPUUYECKON MPOYHOCTH U30JIALUY Tienel mudpoBbix cBs3eil (kaHamsr USB
u RS - 485)ipoBoautcs Mexay 3azemisiromiuM 6oatoMm kopryca [IM P3A u 00beiMHEHHBIMEU B
oaHy Touky rpynnamu uemneit 9,10cornacHo tabnune /1.1, a Taxke MeXy YKa3aHHBIMU TpyIIIa-
MU 1ierield ucnbitTatenbHpiM HanpsikeHueM 500 B mepemenHoro toka B TedeHue 1 MmunyThl. [Ipu
3TOM HE JOJDKHBI HAaOII01aThCsl UCKPEHHE, TIPOOOU U IpYTHe SBICHUS Pa3psSAHOTO XapakTepa.

ITocne mpoBeaeHMs TPOBEPKH BOCCTAHOBUTH MITaTHOE NoakioueHue [IM P3A.
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Taomuma /1.1 - Coequnenue kontaktoB [IM P3A AABI'.421453.005-109.03.8 He3aBucuMbIe

TPYIIIIBI
I'pynma Pa3neM, xomoaka KoHTakThI
IMepemenHblii TOK (AHAJIOTOBBIE BXO/bI)
1 S1 1,2,3,4,5,6,7,8
S2 1,2,3,4,5,6,7,8
IMepemenHoe HanpsizkeHHe (AHAJIOTOBbIE BXObI)
2 Ful 1,2,3,4,5,6,7,8
IMocTosiHHBII TOK (OMepaTUBHBII TOK)
3 ITutanue 1,3
IMocTosAHHBIN TOK (IMCKPETHBIE BXOIbI)
4 F3 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16
F5 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16
Henu curnammsanuu " Otka3 [IM P3A" (pesieiiHblii BHIX0N)
5 F2 14,15,16
BbIXoaHbI€ IeNMH U CHTHAU3anus (pesieiinbie cJIa00TOYHbIE BHIXO0/IbI)
6 F4 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16
F6 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16
Ienu oTkiI0YeHNs (pesieliHbIe CHIOBbIE BHIXO/IbI)
7 | F2 | 1,2,3,4,5,6,7,8,9,10,11,12
Henu curHanu3anuu (IMCKPETHBbIE BHIXO/bI)
8 | F1 | 1,2,3,4,5,6,7,8
Iu¢poBbie KaHAIBI CBA3H
9 < 1-4
10 RS485 1-3
Buumanmne!

OTtBeTHast yacTh pazbema "'RS485" ¢ nepemblukoii Mexkay KOHTAKTaAaMH 4-5 10/KHA OBITH
YCTaHOBJIEHA Bceraa, KpoMe MPOBePKH MPOYHOCTH U CONMPOTHUBJICHUS U30JIAIIHI
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IIpunoxenune E
(crrpaBouHOE)

INEPEYEHb CUTI'HAJIOB IIM P3A " Il AMAHT"

E.1IlepeyeHb NpOrpaMMHO NOJAEPKUBAEMBIX JJOTHYECKHUX BXOJHbIX CUTHAJIOB
[Iepeyenr nmporpaMMHO MOAJIEPKUBAEMBIX JIOTUYECKUX BXOJIHBIX CHUTHAJIOB MPHUBEIEH B

Tabmmune E.1.

Ta6muma E.1 - [Iepedens mporpaMMHO MOIIEPKUBAEMBIX JTJOTHYECKUX BXOIHBIX CUTHAJIOB

Howmep noruueckoro

Hassanue curnana cUrHaia [Ipumeuanue
JIOI'_BXOJ

COCTOAHME BB "BKJIFOYEH" 1

COCTOSHME BB "OTKJIIOYEH" 2

ITPYXXHWHBI HE 3ABEJIEHBI 3

COCTOSHUE OIIEPTOKA IIEITEN YIIPABJIEHM S BB 4

[TOHMXEHUE INIOTHOCTH DJIET'A3A 5

KOMAHJIA "BKJIIOYUTH" OT KVY 6

KOMAHJIA "OTKJIIOUUTHR" OT KV 7

KOMAHJIA «BKJIIOYUTH» CO IIIUTA A 8

KOMAHJA «OTKJIIOUUTDb» CO IMUTA A 9

SAITYCK AI' C bIY WJIK PHTY 10
OTKJIFOYEHME AT" C bIY WJIX PIIY 11
TEJIEXXKA BKAYEHA 12
TEJIEJXXKA BBIKAUEHA 13
3A3EMJISIOIIMN HOX 3AMKHY T 14
3A3EMJLIIOLLIUY HOXK PASOMKHY T 15
BJIOKMPOBKA JI3I1I 16
BJIOKMPOBKA MT3 10 HATIPSDKEHMIO 0,4KB 17
JAYI'OBAA 3AIIUTA IIKADA 18
BHEIIHEE OTKJIFOYEHUME Nel 19
BHEIIHEE OTKJIKOUEHUE Ne2 20
OTKJIIOYEHME 110 YPOB 21
KOMAHJIA BKJIFOYEHNA I10 ABP 22
3AIIPET AIIB 23
ABTOMAT TH OTKJIIOYEH 24
KOHTPOJIb HEIIN OTKJIFOYEHUW A 25
KBUTHMPOBAHME MUTI"AHWA MHANKALIMN 26
BJIOKMPOBKA MT3 27
BJIOKMMPOBKA MT3 0,4KB OT 3MH 6 KB 28
BJIOKUPOBKA MT3 YYBCTBUTEJILHOU 0,4KB 29
BKJIFOUEHUME BB BBOJIA 0,4KB 30
ITEPEKJIIOYEHUE HABOPA YCTABOK Nel 31
INEPEKJIOUEHHWE HABOPA YCTABOK Ne2 32
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E.2 IlepeyeHb NpOorpaMMHO NMOAAEPKUBAEMBIX JJOTHYeCKHX BHIXOJHBIX CHTHAJIOB
[TepeyeHs MpOrpaMMHO MO ICP)KHUBACMBIX JJOTUYSCKHX BBIXOJHBIX CHTHAJIOB IPUBEIICH B
tabimue E.2.

Tabmuua E.2 -IlepeueHb nporpaMMHO HOJIEPKUBAEMBIX JOTMYECKUX BBIXOHBIX CUTHAJIOB

Howmep norunueckoro
HaszBanue curnana CUTHaJja [Ipumeuanue
JIOT BBIXO/I
[IYCK MT31 ¥ 1
[IYCK MT32 * 2
I[IYCK MT33 *) 3
[IYCK JI311 ¥ 4
IIYCK TO ¥ 5
[IYCK 0331 * 6
IIYCK 0332 % 7
[IYCK 30® * 8
[TYCK 3I1H * 9
[IYCK 3MH * 10
[TYCK 3011 *) 11
ITYCK MT3 0,4KB TPYBAS * 12
[IYCK MT3 0,4KB UYBCTBUTEJIbHA *’ 13
CPABATBHIBAHUE MT31 * 14
CPABATBIBAHUE MT32 * 15
CPABATBIBAHUE MT33 * 16
CPABATBHIBAHUE MT31 C YCKOPEHUEM * 17
CPABATBIBAHUE MT32 C YCKOPEHMEM * 18
CPABATBHIBAHUE MT33 C YCKOPEHUEM * 19
CPABATBHIBAHUE JI311I * 20
CPABATBHIBAHUE TO * 21
CPABATBHIBAHUE 0331 ¥ 22
CPABATBHIBAHUE 0332 * 23
CPABATBHIBAHUE 30® * 24
CPABATBHIBAHUE 3ITH * 25
CPABATBHIBAHUE 3MH * 26
CPABATBHIBAHUE 3011 * 27
CPABATBHIBAHUE MT3 0,4KB TPYBAS C T1 ¥ 28
CPAB,?TBIBAHI/IE MT3 0,4KB YYBCTBUTEJIbHA S 29
CTLl*
CPABATBIBAHUE MT3 0,4KB TPYBASI C T2 ¥ 30
CPAB?TBIBAHI/IE MT3 0,4KB YYBCTBUTEJIbHA S 31
CT2*
CPABATBIBAHUE JIVTOBOM 3AILMTHI IIIKA®DA *) 32
CPABATBIBAHUE BHEIIHEI'O OTKJIFOUEHUS Nel * 33
CPABATBIBAHUE BHEIIHEI'O OTKJIFOUEHUS N2 * 34
CPABATBHIBAHUE MT31 HA OTKJIIOUEHUE * 35
CPABATBIBAHUE MT32 HA OTKJIIOUYEHUE * 36
CPABATBHIBAHUE MT33 HA OTKJIIOUEHUE * 37
CPABATBIBAHUE MT31 C YCKOPEHMEM HA 38
OTKJIFOYEHUE *)
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[Mponomxenne Tadmuisl E.2

Howmep
Hassanue curnana noruueckoro curHana | IIpumedanue
JIOI' BBIXO/I

CPABATBIBAHUE MT32 C YCKOPEHUEM HA 39
OTKJIIOYEHUE *

CPABATBIBAHUE MT33 C YCKOPEHUEM HA 40
OTKJIIOYEHUE *

CPABATBIBAHUE JI311 HA OTKJIIOYEHUE *) 41
CPABATBIBAHUE TO HA OTKJIIOUEHUE ¥ 42
CPABATBIBAHUE 0331 HA OTKJIIOUEHUE *’ 43
CPABATBIBAHUE 0332 HA OTKJIIOYEHUE *) 44
CPABATBIBAHUE 30® HA OTKJIFOYEHUE *) 45
CPABATBIBAHUE 3ITH HA OTKJIFOUYEHUE *) 46
CPABATBIBAHUE 3MH HA OTKJIFOUEHME *) 47
CPABATBIBAHUE MT3 0,4KB TPYBAS C T1 HA 48
OTKJIIOYEHUE *

CPABATBIBAHUE MT3 0,4KB UYBCTBUT. C TL HA 49
OTKJIFOYEHUE *)

CPABATBIBAHUE MT3 0,4KB TPYBAS C T2 HA 50
OTKJIFOYEHUE *)

CPABATBIBAHUE MT3 0,4KB UYBCTBUT. C T2 HA 51
OTKJIFOYEHUE *)

CPABATBIBAHME JIYTOBO 3AILUTHI LLIKADA HA 52
OTKJIFOYEHUE *)

CPABATBIBAHUE BHEIIHET'O OTKJIKOUEHU ST Nol 53
HA OTKJIFOYEHUE *)

CPABATBIBAHUE BHEIIHEI'O OTKJIKOUEHU ST No2 54
HA OTKJIFOYEHUE *)

OTKJIFOYEHUE OT BHEILHEI'O YPOB * 55
3AITYCK AT 56
ABAPUMHOE OTKJIFOYEHUE *’ 57
PABOTA YPOB 58
PABOTA AIIB **) 59
3AIIPET ATIB 60
OBPBIB LIEITEN HAIIPSDKEHUS *) 61
OBPBIB LIEITU OTKJIFOYEHUS * 62
HEUMCIIPABHOCTb LIETIEN YIIPABJIEHUS BB ¥ 63
[IPY)KUHbBI HE 3ABE/IEHBI *) 64
TIOHVDKEHME TIJIOTHOCTU DJIETA3A *) 65
KOHTPOJIb HAJIUUM I HATIPSDKEHUS 6 KB *) 66
KOHTPOJIb OTCYTCTBUS HATIPSDKEHMS 6 KB *) 67
KOMAHJIA OTKJIIOUEHH S BB ***) 68
KOMAHJIA BKJIIOYEHU S BB **) 69
BKJIIOUEHME BB T10 ABP 70
YCIEIIHOE ABP 71
[IYCK AIIB 72
[IYCK AIIB 1 LIUKJIA 73
[IYCK AIIB 2 LIUKJIA 74
YCIEIIHOE AIB 75
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[Mponomxenne Tadbmuibl E.2

Howmep
Haspanue curnana Jorudeckoro cursana | Ilpumeuanue
JIOT"_BBIXO/]
HEVYCIIEIIIHOE AIIB 76
HEVYCIIEHIHOE AIIB 1 ITUKJIA 77
HEVYCIIEIIHOE AIIB 2 [IUKJIA 78
CAMOITPOMU3BOJIBHOE OTKJIFOYEHUE BB 79
CAMOITPOU3BOJIBHOE BKJIFOUEHME BB 80
HEWCITPABHOCTD LEITA 310 *) 81
BJIOKMPOBKA MT3 0,4KB OT OHM */ 82
NHIANKALWA “BB BKJIFOYEH”  **** ) 83
NMHJIWKALIUA “BB OTKJIFOUEH” **** ) 84

%) JJIUTCIIBHOCTh CUTHAJIa OIMMPCACIIACTCA HAJTMINCM aBapHﬁHBIX nmapameTpoB,

**) UTeNBHOCTD CUTHANA paBHa yIBOCHHOMY IacIIOPTHOMY BpeMeHHU BKIoueHus: BB (3amaercs B
MEHIO «DKCIUTyaTalusi»);

**% ) 1 THTeNLHOCT CHTHANA paBHa yIBOCHHOMY IacIIOPTHOMY BpeMeHHU oTKIoYeHus BB (3amaercs B
MEHIO «IJKCIUTyaTalusi»);

**xk ) cprHATTBL MOTYT OBITh Ha3HA4YEeHBI TOJIbKO Ha nuckpeTHoie BBIXO/IbI 25, 26

105




AABI'.421453.005 — 109.03B49

IIpuniaoxenne 7K
(crrpaBouHOE)

MNOAKJ/IIOYEHME IIM P3A " Il AMAHT" K IIK.
OIIMCAHMUE PEAJIM3AIIMU ITPOTOKOJIA OBMEHA B IIM P3A

K.1 Hoakmwouenne IIM P3A " Tiamaut" k IIK
Pabora TIM P3A "Jliamaut” ¢ TIK MOXeT OCYIIECTBIATHCSA B Pa3IHYHBIX CXeMax
MOJIKJIFOUEHUS B 3aBUCUMOCTH OT JUTMHBI Kabens cBs3u mexxay [IM P3A u K.
[Togkmrouenne obecrieunBaeTCs Yepes MociaeI0BaTeIbHbIC KaHAJIbI:
RS-485 pazvem "RS485"na 3anneit nanenu [IM P3A;
USB -paszbeM "*<=*" Ha nepennei nanenn [IM P3A.
Bun coepmamTeneil Ui MOIKIIOYEHUS YCTPOWCTB Mo KaHany RS-485 mpuenen Ha
pucynke XK.1.1.HazHaueHre KOHTAaKTOB COCTMHHUTEIEH TPUBEICHO B TIPHIIOKECHUH B.

° 1
. 2
° 3
° 4
° 5

"RS485"

Pucynok K.1.1 -Bun coenuuuTeNneii 1uist MOAKIIOUEHUST yCTPOUCTB 1o kaHamy RS-485

K.1.1oakaouenue [IM P3A no kanany USB
Tunosas cxema nonkimtoueHus: [IM P3A k IIK mo xanany USB npuBeneHa Ha pucyHKe
K.1.2.Kabens USBBxoaut B xoMmmrekt rmoctasku [IM P3A.

MM P3A
"NiamaHT"
" MK
«o@d
Pa3sbem USB
Ka6enb USB N USB

Pucynox K.1.2 -Tunoas cxema noakirouenus [IM P3A « 1K no kanany USB

Buumanue! IMoakarodenue kadenss USB k IIK 1015kHO BBINOJIHATHCS TOJAbKO NMPH
oTkJI0oueHHoM nmurtanun Ha I1K.
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Pabora ¢ IIM P3A mno xanamy USB TpeOyeT MOMONHUTENBHO YCTaHOBKM IpaiiBepa
npeobpazoBarenss USB-COM, nocrasisiemoro Ha aucke conpoBoxaeHus Kk [IM P3A. ITpu stom
nojkiaroueHue mo kanamy USB Oyaer ortoGpaxatrbcs B paszupene "Iloptst COM u LPT"
JACTIETYEpa YCTPOUCTB CHUCTEMbl B BHAE aomnonaHuTeabHoro COM mnopra. IIporpammubie
Hactpoitku COM moproB B ¢aiie koHurypamun commset.ini ¢m. "Cepsucuoe I10O.
PykoBoncTBo oreparopa”) T0KHBI COOTBETCTBOBATH HMEIOLIMMCS B CUCTEME.

K.1.2MMoakmouenue [IM P3A no kanany RS-485
Tunosas cxema noakmroueHus [IM P3A k IIK mo kanany RS-485npu nomomu momyns
PCI-1602\ B cnote pacmupenus PCITIK u kabens S-FTPnpusenena na pucynke XK.1.3.

TIM P3A M PCI-1602A
" 11 " oayJib -
JiamanTt K
Pazwem DB-9 (CH1)
Ka6ens S-FTP
Pazvem "RS485" Pazwem DB-9 (CH2)
Crnot pacumpenus: PCI

Pucynox X.1.3 -Tunoas cxema nmoakmtouenust [IM P3A k I1K mo kanany RS-485

Buumanue! Iloakaouenue kadeass RS-485k IIK, ycranoBka moayasi PCIl-1602A
JMOJKHbI BBINOJHATHCS TOJBKO NPH OTKJIIOYeHHOM nuTaHum Ha [1K.

[opsimok ycranoBku u HacTpoiiku moayns PCI-1602\ B IIK u mimatst MSM B IIM P3A
"IliamanTt":

1) Ha moayne PCl — 1602A ycranoButh nepembruku JP1, JP2 nonoxenue "485".

2) Ilpu nnwne nuauu cszu He 6oaee 300 m mepemsruku JP3, JP4, JP5, JR@ moayie
PCl — 1602A He ycTaHaBIUBaTh.

PexomeHayembIii K IpUMEHEHHIO Kabenb B naHHOM ciydae — Belden 163B+ S-FTP k.5e.

[Tpu nuue nuaum cBszu 6onee 300M, B ciyyasx HEYCTOMUMBOM pabOTHl KaHaa CBS3H C
1K, He0OX0AMMO BBIIIOJHHUTH COTVIACOBAHUE JIMHUM CIIETYIOLUIMM 00pa3oM:

- Ha moayie PCl — 1602A B I1K nepembruku JP4u JP6ycranoBuTh B monoxenue 120",

- B IIM P3A "Jliamaut" Ha triare MSM mnepexmouarens SW2/1 ycraHOBHTH B
nonoxeHre "ON" (BbINOJTHSETCH TOJIBKO MPEICTABUTESIMH NPEANPHATHSI-U3TOTOBUTEN!).

PexomeHayeMblii K TPUMEHCHHUIO KaOelb CBA3M B Takux ciaydasx - Belden 9842 S-FTP
k.5e,npu 3ToM anuHa JuHUU CBsI3U — 10 1,0 kM.

3) Ycranosuth nepexmoyarean SW1 CH1, CH2B nonoxenne "ON".

4) YcranoButh Moaynb PCl — 1602A B mo6oit u3 cnoroB pacmmpenus PCl cuctemHoro
osioka [1K. YeraHoBKY Npou3BOAUTH NPH oTKIKOYeHHOM nuTtanuu [IK.

5) [oaxrounTh Kabenb COEANHEHNUS 110 CXeMe, TpUBeIeHHOH Ha pucynke JK.1.4.

6) ITomates nuranue Ha I1K.

7) YcranoBuTts npaiiep moayisi PCI-1602A, 3amyctus ¢aiin ICOM2000/ICOM/Setup.exe
Ha JTUCKE COMPOBOXKICHUS.

8) IlpoxoHTposmpoBaTh MOsiBIEHHE ABYX aononHuTeabHbIx COM moproB B pasnerne
"IToptet COM u LPT" nucnerdyepa yctpoicTB cucreMbl. [Iporpammusie Hactpoitku COM
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noproB B (aine koHdurypamuum commset.ini ¢m. "PykoBoncTBo omeparopa”) JIOKHBI

COOTBETCTBOBATh UMCIOIIIMMCS B CUCTEME.

Cxema paznenku u pacnaiiku kabens S-FTP "RS-4851pusenena na pucynke XK.1.4.

KoHnup! 06kath DKpaH Kabens S-FTP

K [IM P3A 4 % %

Okpan S-FTPco croponst DB — 9ne pacnauBats.
Oxpan S-FTPco cropons! [IM P3A 3a3eMauTs.

I[IM P3A 1 1K
"RS485" "PCI-1602A"
+Data 1 N~ ~ o— 1| -Data
-Data 2:00\\ { } \// X o— 2| +Data
GND 340\ }f _____ = 3| -
IIepembluka 4= | \ =4 -
ITepembluka | SF= | | 5| GND
— ] = 6| -
[T P3A 2 =17 -
Rsags” TTT L = 8| -
+Data [ 1] = 9| -
-Data 2 o
GND 3
Ilepembiuka | 48 |
IIepeMbruka Sh= ! '
—
| |
I[IM P3A N k717
"RS485" Sansl
+Data lto
-Data 2t
GND 3o—
[lepempluka | 4=
ITepembiuka SH=

Ipumeuanue: OmeTky Kabess 3a3eMIISATh C OHOW CTOPOHBI.

Paszvem DB-9

q K TTK

Pucynok K.1.4 -Cxema paznenku u pacnaiiku kabens S-FTP "RS-485"
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K.2 Onucanne peanusanuu nporoxkosa oomena B [IM P3A

B IIM P3A B kauecTBe poToKoa ooMeHa peanuzoan Modicon Modbus RTU.

I[IM P3A Bcerna siBinsieTcsi BEIOMBIM YCTPOMCTBOM, YTO O3HA4yaeT, YTO OH HUKOIJA HE
ABJISIETCS MHUIIMATOPOM OoOMeHa. Moayib MOCTOSIHHO HAXOIUTCS HAa JIMHUU B PEKUME OKUTAHUS
3arpocoB OT TiaBHoro. llpm monmydeHuu 3ampoca, agpecOBAaHHOTO KOHKPETHOMY MOJIYIIIO,
MPOU3BOJIUTCS MOATOTOBKA TaHHBIX U (POPMUPOBAHUE OTBETA.

Kaxnpiii 0aliT maHHBIX B MOCBHUIKE cOcTOMT M3 10 OMT M mMeeT ciemyrommii Gopmar:
1 crapr-6ut, 86Ut manubIx (MiaaammM Outom Briepen), 1 crtom-out, 6€3 KOHTpoJs yeTHOCTH. [IM
P3A nonnepxuaer cienyromue ckopoctu oomena: 9600, 14400, 19200, 28800, 33600, 38400,
57600 wu 1152006wut/c. Kaxxmomy npuOOpy MpHUCBAaMBAETCs YHHUKAIbHBIA CETEBOM aapec B
npezenax oduiei muHbl. B skcrutyaranuonssix mapamerpax [IM P3A (tabmuna b.4 npunoxeHus
B) BO3MOYHO yCTaHOBHTH CETEBOM ajapec mpubopa W HACTPOUTH MapaMeTphl 0OOMeHa (BBIOpATh
OCHOBHOW KaHal, ckopoctb obOmeHa, FIFO mnepenarumka). [Ipomenypa w3MeHeHHs
AKCIUTYaTaIlMOHHBIX TTapaMeTPOB MpHUBeieHa B 11.2.3.6HacTosmero PO.

Obmen mexay [IM P3A u ompammBaiommM yCTPOHCTBOM HPOU3BOAUTCS TAaKETaMHU.
®peiitMm  coOOITEHUsT MMEET HAYaJbHYI0O M KOHEUHYIO TOYKH, YTO TIO3BOJISET YCTPONCTBY
OTIPENIeIUTh HAYaJl0 ¥ KOHEIl COOOIICHHS.

B RTU pexume cooOrieHne HAYMHACTCS C WHTEPBaJIAa THUINWHBI, PABHOTO BpeMeHH {35
(Bpemst iepenaun 14 6ut nndopMmalum) Npu JaHHONH CKOPOCTH Mepeaud B CETH.

Benen 3a mocnmegHuM mepenaBaeMbiM  OalTOM TakKe CIEAyeT HWHTEpBall TUIIMHBI
IPOIOJDKUTEIBHOCTBIO He MeHee t3 5. HoBoe coolmeHre MoXeT HaunHaThCsl TOIBKO TOCIIE 3TOT0
MHTEpBaa.

@peiiM  cooOIlIeHUs  TepenaeTcss  HEenmpepeiBHO.  EciM  WHTEpBall  THUIIHHBI
NPOJIOJDKUTEIBHOCTRIO Oostee t15 (Bpems mepemaun 6 OuT uHGOpMANKK) BO3SHHK BO BpPEMS
nepeaayn ¢peiima, MPUHUMAIOIIEE YCTPONUCTBO 3aKaHUYMBAET MPHEM COOOIIEHHS M CIIeIYIOIIUI
0aiiT OyAeT BOCIIPUHAT KaK Havajao CIASAYIOIIETO COOOIICHHS.

Ecnu HOBOe cooOlIeHHEe HAYyHETCs paHbllle BpeMEHH I35 MPUHUMAIOIIEE YCTPOWCTBO
BOCTIPUMET €ro Kak MpoAO0DKeHHE IMPEabIIyIIero coodmeHus. B atom ciydae ycraHaBiInBaeTcs
ommnoKa, Tak Kak Oy/IeT HeCOBIAJeHUE KOHTPOIbHBIX CYMM.

t1.5 U t3.5 TOMDKHBI OBITH YE€TKO ompesencHbl mpu ckopocTsx 192006wut/c u menee. s
ckopocreit oomena Oonee 19200 6ut/c 3naueHus t; s u t3s5 GukcupoBansl U paBHbl 75QMKC U
1,750Mc COOTBETCTBEHHO.

B xaxgom takte paborsl [IM P3A wu3 ycrpoiicTBa B JUHHIO BBIJACTCS IaKET
uHOpMaIH, pasMep KOTOpoit onpeaensercs 3Hauennem napamerpa "FIFO mepenar.” (tabmuia
b.4 npunoxenus b).

O6mwmit hopmar HHPOPMAITMOHHOTO TTAKETA MPUBEICH HUKE!

Anpec Kon 8-OutHbIe KonTtponbHas WHTepBas TUIIMHBI
ycTporicTBa | pyHkIuu | OGallThl JaHHBIX cymMma
1 Gaiit 1 Oaiit 0 - 25206aiita 2 Oaiita BpeMs nepegaun 3,5 0anT

MaxkcumanbHbIH pazMep coobiienus He Oonee S120aiit.

AnpecHoe mone (perima coaepkuT 8 OuT. JlomyCTHUMBIA agpec nepeaayr HaXOAUTCS B
nuarnasone 0 - 247 KaxxaoMy MoIYMHEHHOMY YCTPOMCTBY MPHCBaWBaeTCs apec B rpenenax ot 1
no 247. Anpec 0 ucmonbs3yercs ISl IIUPOKOBEIIATEIIBHON Tepeaaun, €ro paclo3HaeT Kaxaoe
YCTPOMCTBO.

[Tone ¢pynkuu dperima cogepxut 8 6ut. Jlnanazon uncna 1 -127.

Korga moguumHeHHBI OTBeYaeT TJaBHOMY, OH HCIIOJIB3YET IOJie Kofa (YHKUUU IS
¢ukcanuu ommoOku. B ciyyae HOpMaIbHOrO OTBETAa MOJYMHEHHBINH MOBTOPSIET OPUTHMHAIIBHBIN
ko ¢yHkuuu. Eciu umeer mecto ommbOKa, Bo3Bpamaercs Ko (yHKIHUN C YCTaHOBIEHHBIM B 1
CTapIImM OUTOM.
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ITosie MaHHBIX B COOOIIEHHH OT IVIABHOTO K MOAYMHEHHOMY COJCPIKUT AOMOTHUTEIBHYIO
uHbOpMAIIHIO, KOTOpas HEOOXOaMMa MOJYMHECHHOMY /IS BBIIOJIHEHHS YKa3aHHOW ()YHKIIHH.
OHO MOXXET COJepXaTh aapeca PErucTpoB WM BBIXOJAOB, HX KOJHYECTBO, CUCTUHK
nepeaaBaeMbIx 0alTOB AaHHBIX. [ToJie JaHHBIX MOKET HE CYIIECTBOBATh (MMETh HYJICBYIO ITHHY)
B OIPEIEIEHHBIX THITaX COOOIIECHHIA.

B MODBUS - cersix HCONB3YIOTCS JBa METOJAa KOHTPOJs OmUOOK mepenauu. [lose
KOHTPOJIbHOH CYMMBI COJACPKUT 16-T OWMTOBYIO BenuuuHy. KOHTpOJbHas CymMMma SIBIISETCS
pesyabrarom BerumciacHus Cyclical Redundancy Checlkenenannoro man comepkanueM
coobmenusi. CRCnobainsiercss K COOOIIEHHUIO MOCISIHUM MTOJIEM MMM 6aliTOM BIepe].

K.2.1Kontpoasnas cymma CRC16

Kontponbraast cymma CRC16coctout u3 nByx 6aiit. KoHTponmbHas cymMma BBIYHCIISACTCS
NEepeaaonuM YCTPOUCTBOM U A00aBisieTcs B KoHel cooOmeHus. [IpuHuMaromiee ycTpoilcTBo
BBIYMCISIET KOHTPOJBHYIO CyMMYy B TIpoliecce mpuema u cpaBHuBaeT ee ¢ mojeM CRC16
OPUHATOTO cooOmeHus. s BeraucieHus: KOHTposbHOM cymMmmbl CRC161cnonb3yroTcs TOIBKO
BOCEMb OHMT JaHHBIX  (cTapT M CTON OWTHI, OWUT MapUTETa, €CIAM OH HCIIOJIB3YEeTCs, HE
YUYUTBHIBAIOTCS).

Bce BO3MOXXHBIE 3HAUYEHMS] KOHTPOJBHON CYMMBI NPEABAPUTENIBHO 3arpyKar0TCs B JBA
MaccuBa. OUH U3 MaCCHUBOB COJIEPKUT Bce 256 BOZMOXKHBIX 3HAYCHUIN KOHTPOJIBHBIX CYMM JIJIS
crapmero Oaiita CRC16,a npyroit MaccMB — 3HAY€HUs] KOHTPOJIBHBIX CYMM IS MJIQIIIETO
Oaiira.

3HaYeHHUS CTapIIero M MIIAIIIEr0 OalMTOB KOHTPOJBHONW CYMMBI TPEIBAPUTEIHHO
WHUIHMATIU3UPYETCS YUCIOM 255.

NHaexkchl MacCMBOB MHKPEMEHTHPYIOTCS B KaKJIOM IHKJE BhUMCIeHUN. Kaxaplii 6aiT
cooOmieHus ckiaapiBaercs no uckimovamomemy MJIN ¢ conepkxuMbIM Tekylien siueiiku MaccuBa
KOHTPOJIBHBIX CyMM. Miaamuii ¥ crapmuii 6aiThl KOHEYHOTO 3HaYEHUS HEOOXOAMMO TIOMEHSTh
Mmectamu nepen go6asneHneM CRC16B koner coobmenuss MODBUS.

Hcnonp30BaHMe  MHACKCUPOBAHHBIX ~ MAcCHBOB  oOecmeumBaeT Oojee  ObICTpoe
BBIUHCIICHHE KOHTPOJBHONW CYMMBI, YeM NpH BbIYHCIEHUU HOBOro 3HaueHuss CRC16 mpu
ITOCTYIIJIEHUH Ka)kKJ10r0 HOBOTO CUMBOJIA.

Hwxe npuBenens! Tabnuiisl 3HaueHuit 11 Beraucienus CRC16.

MaccuB 3HaYeHHH I cTapiiero 6aiiTa KOHTPOJIbHOM CYMMBI.
static unsigned char auchCRCHIi[] = {
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,
0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xCO,
0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,
0x40,0x01,0xC0,0x80,0x41,0x0,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xCO,
0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,
0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xCO,
0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,
0xC0,0x80,0x41,0x01,0xC0,0x80,0xX41,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,
0x40,0x01,0xC0,0x80,041,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x01,0xCO,
0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,
0xC0,0x80,0x41,0x00,0xC1,0x81,0x40,0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,
0x00,0xC1,0x81,0x40,0x01,0xC0,0x80,0x41,0x01,0xC0,0x80,0x41,0x00,0xC1,0x81,
0x40

h
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MaccuB 3Ha4CHHI JUTsI MIQIIEro 6aita KOHTPOJIbHONH CYMMBI:
static char auchCRCLo[] = {
0x00,0xC0,0xC1,0x01,0xC3,0x03,0x02,0xC2,0xC6,0x06,0x07,0xC7,0x05,0xC5,0xC4,
0x04,0xCC,0x0C,0x0D,0xCD,0x0F,0xCF,0xCE,0x0E,0x0A,0xCA,0xCB,0x0B,0xC9,0x09,
0x08,0xC8,0xD8,0x18,0x19,0xD9,0x1B,0xDB,0xDA,0x1A,0x1E,0xDE,0xDF,0x1F,0xDD,
0x1D,0x1C,0xDC,0x14,0xD4,0xD5,0x15,0xD7,0x17,0x16,0xD6,0xD2,0x12,0x13,0xD3,
0x11,0xD1,0xD0,0x10,0xF0,0x30,0x31,0xF1,0x33,0xF3,0xF2,0x32,0x36,0xF6,0xF7,0x37,
0xF5,0x35,0x34,0xF4,0x3C,0xFC,0xFD,0x3D,0xFF,0x3F,0x3E,0xFE,0xFA,0x3A,0x3B,
0xFB,0x39,0xF9,0xF8,0x38,0x28,0xE8,0xE9,0x29,0XxEB,0x2B,0x2A,0XxEA,0XEE,0x2E,
0x2F,0xEF,0x2D,0xED,0xEC,0x2C,0xE4,0x24,0x25,0xE5,0x27,0XxE7,0XE6,0%x26,0x22,0XE2,
0OxE3,0x23,0xE1,0x21,0x20,0xE0,0xA0,0x60,0x61,0xA1,0x63,0xA3,0xA2,0x62,0x66,0XA6,
0OxA7,0x67,0xA5,0x65,0x64,0xA4,0x6C,0xAC,0xAD,0x6D,0xAF,0x6F,0x6 E,OXAE,0XAA,
0x6A,0x6B,0xAB,0x69,0xA9,0xA8,0x68,0x78,0xB8,0xB9,0x79,0xBB,0x7B,0x7A,0xBA,
OxBE,0x7E,0x7F,0xBF,0x7D,0xBD,0xBC,0x7C,0xB4,0x74,0x75,0xB5,0x77,0xB7,0xB6,0x76,
0x72,0xB2,0xB3,0x73,0xB1,0x71,0x70,0xB0,0x50,0x90,0x91,0x51,0x93,0x53,0x52,0x92,
0x96,0x56,0x57,0x97,0x55,0x95,0x94,0x54,0x9C,0x5C,0x5D,0x9D,0x5F,0x9F,0x9E,0x5E,
0x5A,0x9A,0x9B,0x5B,0x99,0x59,0x58,0x98,0x88,0x48,0x49,0x89,0x4B,0x8B,0x8A,0x4A,
Ox4E,0x8E,0x8F,0x4F,0x8D,0x4D,0x4C,0x8C,0x44,0x84,0x85,0x45,0x87,0x47,0x46,
0x86,0x82,0x42,0x43,0x83,0x41,0x81,0x80, 0x40

k

K.2.2llopaepxusaemble pynxkuuu MODBUS
B Modicon Modbusonpeaener Habop (yHKIMOHAIBHBIX KOJOB B JMana3oHe oT 1 10
127.Tlepeuensp ynkiuii, peanuzoBanubix B [IM P3A «JliamanT» npuseaeH B Tabnuie XK. 1.

Tabmuna XK.1 —IToanepkuBaembie Gynkiuu Modbus

Kox dhynkuuun Haumenosanue Modbus Haznauenne
HEX DEC
01 1 Read Coil Status Urenue cocTosiHMS (PU3MICCKUX BBIXOJIOB
02 2 Read Input Status UreHne cocTosTHNS (PU3NIECKUX BXOJIOB
03 3 Read Holding Registers | Urenne 3HaueHHi ONIEpPaTUBHBIX U
9KCIUTYaTallMOHHBIX MapaMETPOB, YCTABOK
05 5 Force Single Coll VYcranoBka exuHuYHOro Boixoaa B ON uim
OFF
06 6 Preset Single Register | Beyiaua koMaH, MOpErucTpoBoe

KBUTHUPOBAHHUE COOBITHI, 3aITUCh 3HAUCHUI
YCTaBOK 148 3KCHHyaTaHI/IOHHBIX HapaMeTpOB
10 16 Preset Multiple Registers| KsutupoBanue coObITHIT, CHHXPOHU3AIUS
BpeMeHI/I, 3aIIiuCh MaCCHUBOB YCTaBOK n
9KCILTyaTaIMOHHBIX ITapaMETPOB

18 24 Read FIFO Queue (1) UreHne MacCUBOB aBapUUHBIX COOBITHIA U
19 25 Read FIFO Queue (2) napamMeTpoB

K.2.2.1 1(01H)pynkuusst Modbus

Oyukius ucnoap3yercst aas urenus cocrossaus ON/OFF muckpernsix curnanos B [IM
P3A (omeparuBHbIe COOBITHS, PU3MUECKUE BBIXOJIbI)

3anmpoc COAEPKHUT aJpeC HAYaIbHOTO BBIXOJA W KOJMYECTBO BBIXOJOB JUIS YTCHUS.
BrIxoe! afgpecyroTcs, HAaUuHAs C HYJIS.

CraTyc BBIXOZIOB B OTBETHOM COOOIIEHUH TIEpeIacTCsl KaK OJIMH BBIXOJI Ha OWT.

Ecnu BO3BpamaeMoe KOJIHMYECTBO BBIXOJOB HE KPAaTHO BOCHMH, TO OCTaBIIUECS OUTHI B
nocyenHeM Oaiite coobmenus OyayT yctaHoBieHbl B 0. CueTyrk 6aTOB CONEPKHUT KOJIUUECTBO
0aifToB, IepeIaBacMbIX B TIOJIE TaHHBIX.

Ha pucynke X.2.1npuBeeH mpuMep 3amnpoca Ha uyTeHne GU3nIecKux BhIxoa0B 4-16 M.
tabmuiy XK.5).
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3anpoc OtBer
[Tone Haunsie (HEX) ITone Hannsie (HEX)
Anpec 01 Anpec 01
DyHKIUA 01 OyHKIUS 01
HauanbHbrii aapec (CT.) OF Cyerunk 0aliTOB 02
Hauasnbnbrit anpec (Mi1.) 43 Jlannbie (Boixoanl 03-0A) 00
KonugectBo 00 Jlanusie (Beixoanl 0B-14) 00
BBIX0JI0B(CT.) CRC16 fun.) B9
KonuuecTro oC CRC16 ¢r.) FC
BBIXOJTOB(MJI.)
CRC16 {u1.) CE
CRC16 ¢1.) CF

Pucynok )K.2.1 —IIpumep 3anpoca/otsera o 1 pyuxmuu Modbus

7K.2.2.2 2(02H)pyuxuus Modbus

Oyukius ucnoab3yercs s urenus cocrosiHust ON/OFF nuckpernbix curnanos B [IM
P3A (pusugeckre BXOIbI).

3anpoc CONEPKUT aJAPEC HAYAIBHOTO BBIXOJAa U KOJIWYECTBO BBIXOJOB JJISI YTCHUS.
Brixonsl aapecyrores, HaunHas ¢ 0.

Craryc BXO/IOB B OTBETHOM COOOIIIEHUH TepeaaeTCs Kak OJJUH BXOJ Ha OWT.

Ecnu Bo3BpaimaemMoe KOJIMYECTBO BBIXOJIOB HE KPAaTHO BOCBMH, TO OCTaBIIHMECS OWTHI B
nocneaHeM Oaiite coobmenust OynyT ycranoBieHsl B 0. CueTdnk GaiiTOB COAEPIKUT KOTUIECTBO
0aiiToOB, MepeaBaeMbIX B T0JIE JaHHBIX.

Ha pucynke XK.2.2 npuBeneH npumMep 3ampoca Ha YTeHUE (PU3MYECKUX BXOIOB 2-7 (CM.
tabmuiy XK.5).

3anpoc OTtBer
ITone Hannbie (HEX) [Tone Hannbie (HEX)
Anpec 01 Anpec 01
DyHKIUA 02 DyHKIUA 02
HauanbHbrii aapec (CT.) OE Cuyerunk 0aiTOB 01
Hauasnbnbrit anpec (Mi1.) Cil Jaunsie (Bxoasl 2 7) 00
KonuaectBo 00 CRC16 fu1.) Al
BX0/10B(CT.) CRC16 ¢r1.) 88
KonuaectBo 06
BX0710B(MJI.)
CRC16 fu1.) AB
CRC16 ¢1.) 1C

Pucynok JK.2.2 —IIpumep 3anpoca/otera o 2 pyukmuu Modbus

7K.2.2.3 3(03H)pyuxuus Modbus

OyHKIMS UCNONB3YETCA ISl YTEHUs JBOMYHOIO COIEPKUMOro peructpoB B [IM P3A
(cm. Tabmuy XK.5).

B 3ampoce 3agaeTcs Ha4aJIbHBIA PETUCTP U KOJIUYECTBO PETUCTPOB UL YTCHUSA. PerucTpsl
aZpeCcyroTCs, HAYMHAs C HYJIS.

JlaHHBIEC B OTBETE NepefatoTcsi Kak 16-pa3psiaHble perucTpsl cTapiiuM OaiitoM Briepen. 3a
OJTHO OOpaIeHnue MOKET CYUThIBaThCsA 125perucTpos.

Ha pucynke JK.2.3npuBesieH npuMep 3amnpoca Ha YTCHUE JaHHBIX 00 aBapuu 1 (CM.
tabmuiy XK.5).
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3anpoc OTtBer
ITone Hannsie (HEX) [Tone Jannsie (HEX)
Anpec 01 Anpec 01
OyHKIUSA 03 OyHKIUSA 03
HauanbsHeiit agpec (cT.) 00 Cuerunk 0aiTOB 12
Hauanbnblit agpec (Mi1.) 07 Jannsbie (cT) BO
KonuuectBo peructpo(cr.) 00 Jlanubie (M) 35
KonuyectBo peructpon(mi.) 09 Jannsbie (cT) 4D
CRC16 fu1.) 34 Jlanubie (M) 8C
CRC16 €r.) 0D Jaunsie (cT) EA
Jlannbie (M) 56
Jaunsie (cT) 00
Jlannbie (M) 00
Jaunsie (cT) 00
Jlanubie (M) 30
Jaunsbie (cT) 00
Jlanubie (M) 00
Jaunsbie (cT) 00
Jlanubie (M) 3C
Jaunsbie (cT) 00
Jlanubie (M) 64
Jaunusie (cT) 07
Jlanubie (M) DO
CRC16 {u1.) CE
CRC16 ¢rt.) FO

Pucynoxk XK.2.3 —ITpumep 3anpoca/otera no 3 pynkunun Modbus

7K.2.2.4 5(05H)pynkuus Modbus

DyHKIUS UCTIONIL3YETCS I YCTAaHOBKU eIMHUYHOTo Bxoaa/Beixoaa B ON mwiu OFF.

3anpoc COICPKUT HOMEP BXOMAa/BBIXOAA JIsi YCTaHOBKH. BXOIBI/BBIXOIBI aIpecyroTcs,
HaunHas ¢ 0. YcraHoBka pa3penicHuss M3MEHEHHs JIOTHYECKHX BXOJOB U BBIXOJOB IO
nudpoBomMy KaHaTy onucaHa B myHkTe 2.3.8Hacrosmero PO.

CocrosiHue, B KoTopoe HeoOxoauMo yctaHoBuTh BXxo/Beixoq (ON, OFF),onuceiBacTcs B
0JIe TaHHbIX.

Benuunaa FFOOH — ON,Benmnuunna 0000 — OFFJIro6oe apyroe 4mciio HEBEPHO U HE
BJIASICT HA BXOJ/BBIXO/I.

Ha pucynke XK.2.4npuseneH npumep 3anpoca/orsera o 5 pynkuu Modbus.

3anpoc OTtBeT
ITone Janusie (HEX) [Tone JHaunsie (HEX)
Anpec 11 Anpec 11
DOyHKIUS 05 DyHKIUA 05
HauanbHelii agpec (cT.) 08(09)” Hauanbneblit agpec (cT.) 08(09)”
Hauanbuelit agpec (Mi1.) AC HauanbHbriii agpec (M) AC
Jlannsbie (cT.) FF Jannsbie (cT.) FF
Jlaunbie (mi1.) 00 Jlannbie (mi1.) 0

)08 - st n3MeHenus Bxoaa, 09 - i n3MeHeHns BBIX01a

Pucynox XK.2.4 —ITpumep 3anpoca/otera no 5 pynkunun Modbus
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7K.2.2.5 6(06H)pynxumus Modbus

OyHKIMSA HCIONB3yeTest s 3amucu 16-paspsanoro peructpa B [IM P3A (komanmgHOE
CJIOBO, KBUTHPOBAHUE COOBITHIA, 3aIIMCh 3HAYCHUIN YCTABOK U 3KCILIyaTallMOHHBIX MapaMeTpOB).
[Ipy mmpoxoBemaTeNnbHON Iepenade Ha BCEX MOMYMHEHHBIX YCTPOWCTBAaX YyCTaHABIUBAETCS
OJIUH U TOT K€ PETUCTP.

3anpoc COACPKUT aJipec peructpa u manHeie. Peructpsl agpecyrorcs ¢ 0. HopmanbHbli
OTBET MOBTOPSIET 3aMPOC.

Ha pucynke JK.2.5 npuBesieH nmpumep 3amnpoca Ha 3alkch KOMaHIHOTO ClIoBa (KOMaHaa
«Pazpenmts ynpasinerue ¢ APM»).

3anpoc OTtBer
TTone Jlanubie TTone Jlanubie
(HEX) (HEX)
Anpec 01 Anpec 01
OyHKIUSA 06 OyHKIUSA 06
HauanbHbrii aapec (CT.) 00 HauanbHbrii agpec (CT.) 00
Hauasnbnbrit anpec (Mi1.) 6A Hauasnbnbrit anpec (Mi1.) 6A
Jlaunbie(cT.) 00 Jlanubie(cT.) 00
Jlannbie(mr.) 01 Jlanubie(mr.) 01
CRC16 {u1.) 68 CRC16 {u1.) 68
CRC16 ¢rt.) 16 CRC16 ¢rt.) 16

Pucynoxk XK.2.5 —IIpumep 3anpoca/orera no 6 pynkunn Modbus

7K.2.2.6 16(10H)Ypynxuusa Modbus

OyHKIMS MCMONB3YeTCs A 3alHuCU JaHHBIX B IOCIEIOBATENLHOCTh 16-pa3psimHbIX
peructpoB B [IM P3A (cuHXpoHM3alUs BpPEeMEHH, KBUTHPOBAHUE COOBITHI, 3alMCh MacCHBOB
YCTaBOK M JKCIUTyaTal[MOHHBIX MapamerpoB). [Ipu IIUpoKOBeIIaTeIbHOH Tepenade, QyHKIHs
YCTaHABIIMBAET MOJAO0HBIE PETUCTPHI BO BCEX MOAUMHEHHBIX ycTpoiicTBax. [llupokoBemniarensHas
nepcaada UCroJIb3yCeTcsa IJIsd nepcaadi MCTKH BPCMCHHU.

3anpoc COACPKUT HaYaIbHBIM PETUCTP, KOJUYECTBO PETUCTPOB, KOJIMYECTBO OAWTOB U
JaHHBIE JIJIS 3alMCH PETUCTPHI ISt 3amucu. Peructpser agpecyrores ¢ 0.

HopmanbHBIN OTBET COAEPIKUT aipec MOAYMHEHHOTO0, KO (YHKIIUH, HaYaIbHBIN aapec, U
KOJIMYECTBO PETUCTPOB.

Ha pucynke X.2.6 npuBenen nmpumep nepeaaun Mmetku Bpemenn B [IM P3A (cm. Tabmuiry

K.5).
3anpoc OTtBer
ITone JlaHnHbIC [Ipu mmpoKoBeIaTenpHON nepenaye
(HEX) OTCYTCTBYET
Anpec 00
DyHKIUA 10
Hauanbnebrit agpec (cT.) 00
Hauasnbnbrit anpec (Mi1.) 00
Kos-Bo peructpos (ct.) 00
Kou-Bo peructpos (m1.) 02
CueTunk 0alTOB 04
Jlannbie(cT.) 37
Janubie(mr.) DC
Jlannbie(cT.) 4D
Janubie(mr.) 8F
CRC16 {u1.) 4C
CRC16 €rt.) 29

Pucynox XK.2.6 —I[Ipumep 3anpoca/otera no 16 pynkuu Modbus
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K.2.2.7 24(18H)pynkuus Modbus

OYHKIMSA UCHOIb3YeTCA ISl YTEHUS COAEPKUMOro 16pa3psiiHbIX PErHCTPOB Odepeau
FIFO (uTeHue cpe3a aHaJOrOBBIX U JUCKPETHBIX IMapaMETPOB aBAPHHHOW OCIUIUIOTPAMMBI 3a
omun TakT). Pasmep FIFO B TIM P3A cocraBisier 512 6aiiT, uTo oOecrieunBacT ajapecaruio 10
256 peructpoB. OyHKIMS BO3BpAllaeT CYETYMK PETHCTPOB B OUEPEIH, CIEAOM HIYT JaHHbIC
ouepenn (cm. Tabnuiy JK.5).

3arpoc CoepKUT HaYallbHBIN ajapec s ureHus ouepeau FIFO:

0 - ocmwuiorpamma, hopmupyemas mo komanje ¢ BY
1:8 - aBapuu 1-8
9 - apxus coobmenwmii (PAC)

B HopManbHOM OTBETE€ CYETYMK OAWTOB COAEPXKUT KOJMYECTBO CIEIYIOIMX 32 HHUM
0aiiTOB, BKJIFOYAsl CYCTUMK OANTOB ouepeau, CUeTUYMK cUMTaHHBIX peructpoB FIFO u peructpor
JaHHBIX (MCKIIIOYAsh TOJe KOHTPONbHOW CyMmMMbl). CueTdynk OalWTOB OYepeard COACPIKUT
KOJIMYECTBO PETUCTPOB JaHHBIX B OYEPEIH.

Ha pucynke K.2.7 npuBeneH mpuMep 3amnpoca Ha YTEHHE IMOCIEeTHEeH 3alucH MaccuBa
aBapuiHBIX cooOmmenuit (cM. Tabmuiy JK.5).

3anpoc OTtBer

[Tone JlanHbIe [Tone JHannbie (HEX)

(HEX) AJpec MOTYNHEHHOTO 01

Anpec 01 OyHKIHA 18

OyHKIUSA 18 Cyetuynk 6alTOB CT. 00

Anpec FIFO (ct.) 00 Cuetynk 6alTOB MII. 3A

Anpec FIFO (v.) 09 Cueruuk peructpoB FIFOcr. 00

CRC16 fun.) 41 Cuerunk peructpoB FIFO M. 1C

CRC16 €t.) D9 Peructp nannbix FIFO 1cr. 13

Peructp nannasix FIFO 1w 76

Peructp nanneix FIFO 2cr. 3E

Peructp nannsix FIFO 2. 12

Peructp nanneix FIFO 3cr. 5C

Peructp nannsix FIFO 3. 53

Peructp nannpix FIFO 4cr. 00

Peructp nannupix FIFO 4mi. 0] @

Peructp nannpix FIFO 28cr. 00

Peructp nannpix FIFO 28wmu. 00

CRC16 fur1.) 03

CRC16 ¢r.) 65

Pucynok )K.2.7 —IIpumep 3anpoca/otera o 24 ¢pyukiuu Modbus

7K.2.2.8 25(19H)Ypynkuusa Modbus

OYHKIMSA HCIMOJIb3YeTCsl JUIsi MHOXKECTBEHHBIX 3alpOCOB YTEHHS coAepKuUMoro 16-
paspsiiHbIx peructpoB ouepenu FIFO (uTenme cpe3a aHaIOroBBIX M JTUCKPETHBIX MMapamMeTPOB
aBApPHITHOM OCIIJIOTPaMMBI 32 OJTUH TaKT WJIA HECKOJIbKO TAKTOB).

3arpoc coepKUT HaYallbHBIN ajapec s ureHus ouepenu FIFO:

0 - ocmwuiorpamma, hopmupyemast mo komanje ¢ BY
1:8 - aBapuu 1-8
9 - apxus coobmenwmii (PAC)
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dopmar 3ampoca u orBera 25 ¢pynkuuun Modbus npusenen B tabmmmax XK.2 m XK.3

COOTBETCTBCHHO.

Tabmuma X.2 —dopmar 3anpoca o 25 pyukiuun Modbus

3anpoc

Wms monst [Tpumep (Hex)
AJipec NoTYMHEHHOTO 11
DOyHKIUS 19
Anpec FIFOct.(1B 7 pa3psiie — OTBET 1O NPEABIIYIIEMY 3a1POCy) 00
Anpec FIFOwm. 01
Kommuaecto utenwmii FIFOcrT. 00
KonmaectBo urennit FIFO M. 02
KonTposbHas cymma --

Tabmuma XK.3 —dopmat otBera o 25 pyukinuun Modbus

OtBeT

Wwms monst [Tpumep (Hex)
AJipec NOTYMHEHHOTO 11
OyHKIUSA 19
CyeTyuk OaHMTOB CT. 00
CuyeTyuk OAaWTOB MII. OE
Cuyerunk peructpoB FIFOcr. 00
Cuerunk peructpoB FIFO M. 03
Peructp nannbeix FIFO 1lct. (nepBoe 3amonnenue FIFO) 00
Peructp nannpix FIFO 1mi. 01
Peructp mannpix FIFO 2cr. 00
Peructp mannpix FIFO 2mi. 02
Peructp mannpix FIFO 3cr. 00
Peructp mannpix FIFO 3mi. 03
Peructp nannbix FIFO lct. (Bropoe 3amonnenue FIFO) 00
Peructp mannpix FIFO 1mi. 04
Peructp manneix FIFO 2cr. 00
Peructp mannpix FIFO 2mi. 05
Peructp nannbix FIFO 3cr. 00
Peructp nannpix FIFO 3mi. 06
KoHnTposibHas cymma --

K.2.3 Aaroputmbl oomena ¢ IIM P3A «JliamanT» mo nporokosry Modbus

K.2.3.1YTtenne ycraBok u3 I[IM P3A

116

ITo anpecy O69H 3anmcriBaeTcst HOMep 3arpanrmBaeMoil TPYMIbI YCTaBOK MO 6 GpyHKIUH
Modbus.Ecnu 3ampoieHa HecylecTByomas rpyrnia yCTaBoK, TO OTBETOM Ha 3arpoc 110
6 ¢yukuuu Modbusoyner maket ¢ kogom ommOku 2 (ILLEGAL DATA ADDRESS).
[Tpou3BoAMTCS YTEHHE OIHOM, HECKOJNBKUX MM BCeX ycTaBok mo 3 ¢ynkuun Modbus
(cm. Tabmuiy XK.5).

K.2.3.23anuch ycTaBOK M IKCIIyaTAlHOHHBIX napameTpoB B [IM P3A

ITo anpecy O69H 3anmcriBaeTcst HOMep 3arpanrmBaeMoi TPYMIbl YCTaBOK MO 6 GpyHKIUH
Modbus.Ecnu 3ampoieHa HecylecTByomas rpyria yCTaBoK, TO OTBETOM Ha 3arpoc 110
6 ¢yukuru Modbusoyaer maket ¢ kogom ommbOku 2 (ILLEGAL DATA ADDRESS).
[Tpon3BoaUTCS 3aMUCh OJHOM, HECKOJIBKUX MJIM BCEX YCTaBOK (IKCIUI. MapaMeTpoB) 1o 6
win 16 yakiuu (cM. tabauiy XK.5).
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Brimaercs komanaa Ha 3anuch ycrtaBok (9kcmui. nmapamerpo) B JH3Y (ycranaBnuBaercs
COOTBETCTBYIOIIHI OUT KoMaHHOTO cjoBa 1o aapecy 06AH mo 6 pynkuuun Modbus,cm.
tabmuiy XK.5).

7K.2.3.3UTeHne oCHMILIOrPAMMbI

BbiaeTcsi koMaHIa Ha 3alyCK OCIHMJUIOTpaMMbl (YCTaHABIMBACTCS COOTBETCTBYIOIIMN
out KomanHOrO cioBa o aapecy 06AH mo 6 pyukiuun Modbus,cm. Tabmuiry XK.5).
OxujaHue NpU3HAKa TOTOBHOCTH OCHMJIJIOTPAMMBlI — YCTaHOBKH COOTBETCTBYIOILETO
oura peructpa REG ¢m. tabmuiy XK.5).

Beinaercs 3anpoc ganHbix 00 ociuiorpamme o 3 pynkiuu Modbus,HaurnHas ¢ agpeca
5FH (M. tabmuy JK.5).. Jlns mpaBHABHOTO pa3BOpOTa OCHMJLIOTPAMMBI  TaKKe
HEO0XOAUMO 3alPOCUTh JIMHY TaKTa B MHUKPOCEKYHIAaX M KOJIWYECTBO TOUEK B MEPHOJC
(cm. Tabmuiy XK.5).

Beinaercs 3anpoc nmo 24 ¢yukuuun Modbus gapec FIFO — 0).OtBer conmepxur cpes
MTHOBEHHbBIX 3HAUCHHI aHAJIOTOBBIX MTAPAMETPOB 3a OAUH TakT (cM. Tabnuiry XK.5).
Hcxons w3 mmHBL ocimuiorpamMbl  (3Hauenue B peructpe 063H), dbopmupyercs
TpebyeMoe KoIMm4ecTBO 3ampocoB mo 25d¢ynkuun Modbus.

K.2.3.4Ytenne apapuiiHoOii 0CHMITOTPAMMBI

Beimaercs 3anpoc mo 3 ¢pyukunu Modbusha utenne konmmuecTBa 3aperuCTpUPOBAHHBIX
aBapuii. [IJis MpaBUIBHOTO Pa3BOpOTa OCHUIUIOTPAMMBI TaK)Ke HEOOXOIUMO 3arlpOCHTh
JUTHHY TaKTa B MEKPOCEKYHJaX M KOJHUYECTBO TOYEK B meproe (cMm. tabmuiry XK.5).
Beinaercs 3anpoc no 3 ¢pynkunn Modbusha urenue nanubix 00 aBapum (aBapusix). B
namsata [IM P3A xpanutcs undopmaius o 8 mociaeaHuX aBapusx B XPOHOJOTHUECKOM
nopsiake. IlocmenHss mo BpeMeHH aBapus HMMeEeT OOJBIINI TOPSIKOBBIA HOMEp B
MaccuBe. [lopsSakoBBII HOMEp TOCIEAHEHW aBapuUM OIpPENECIsSeTCs IO 3HAYCHUIO B
peructpe 00GH. Ecnu konuvecTtBO aBapuii mpeBblIaeT 8, mepBasi M0 BPEMEHH aBapHs
BBITAJIKUBAETCS U3 Oydepa, MpouCXoIUT CMEIIeHHe aBapuil Ha 1, a JaHHBIC TOCIIETHEH
aBapuu JOOABISIOTCS B KOHEI] MACCHBA.

Beimaercs 3anpoc o 24 ¢pyukuun Modbuswa utenme mepBoro cpesa aBapuu. Aapec
FIFO B 3ampoce conepxut mnopsakoBeiii Homep aBapuu (1...8). OTBeT comepkut cpes
MI'HOBEHHBIX 3HAY€HHI aHAJIOrOBBIX MAapaMETPOB U COCTOSTHUE TUCKPETHBIX CHUTHAJIOB 32
omuH TakT (cMm. tabmuiy JK.5). Eciu HOoMep 3ampamimBaeMoil aBapuu OOJbIE HYJS U
MEHBIIIE HJIK paBeH KoaudecTBy aBapuii (agpec 006H),To dopmupyercs mratHsiii OTBET,
uHadve - maket ¢ kogom ommbku 2 (ILLEGAL DATA ADDRESS).

HUcxons w3 pgoaBapuiHOrO, aBapHilHOTO, MOCJICaBAPUMHOTO YYacCTKOB, OIPEIEsAeTCs
YHCIIO CPE30B aBapuu U POpMUPYETCsI TpeOyeMoe KOJIMYECTBO 3aMPOCOB MO 25 QYHKITUU
Modbus.Makcumansroe komuuectBo utennit FIFO mo omnoMy 3ampocy ompenpensiercs,
ucxons u3 anunel 0ydepa FIFO u mmHbl cpe3a (3HaueHue cuerunka peructpoB FIFO B
otBete Ha 24 pyukuo Modbus).

7K.2.3.5UTeHue aBapuiiHbIX COOOIIEHUIH

Beimaercs 3ampoc nmo 3 ¢yakinuun Modbusha urenne xomuuecTBa 3ammcell B MacCHBE
aBapuiiHbIX coobOuienuii (agpec 068H, cm. Tabmuiy XK.5).

Beimaercs 3anpoc mo 24 pyakiun Modbusha yrenne maHHBIX MOCAEIHETO MO BPEMEHU
coobrtust (agpec FIFO - 9). OTBeT conmepKUT METKY BPEMEHU COOBITHS, COCTOSHHE
JTUCKPETHBIX CUTHAJIOB U Cpe3 JCHCTBUTENbHBIX 3HAYEHHWH aHAJOrOBHIX MapaMeTpoB Ha
MOMEHT BO3HUKHOBEHHsI cOObITHS (cM. Tabmuiry XK.5).

[Mpeapiayinre coOBITHS MOTYT OBITh cuuTaHbl Mo 25 Gynkiuun Modbus.MakcumansHoe
konuyectBo uteHuid FIFO ompenensercs, ucxoas u3 mmHbl O0ydpepa FIFO u mmmnb
3alUCH OJHOTO cooOmeHus (3HaueHue cyerdyrka peructpo FIFO B orBere ma 24
¢yukuuto Modbus).
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K.2.4Kapra namsaru [IM P3A «/liamanT»

K.2.4.1Tunbl nanubix, npuHsaTeie B [IM P3A «JliamaHT»
Tunel nanueiX, npuasaTeic B [IM P3A «JliamanT», npuBeaensl B Tadmuie XK.4.

Taomuua JK.4 —Twumnsl faHHBIX

Ob6o3nauenue | Pasmepnocts | Onncanue
(Gaiir)
TDW_TIME 4 Mertka Bpemenu (cM. HUXKE)
W 2 16pa3psaHbIiA TUCKPETHBIN PETUCTP
TWIi] - i- ouT 169pa3psAaHOro TMCKPETHOTO PErUCTpa
TDW 4 32pa3psaaHbIi TUCKPETHBIA PETHCTP
TDWIi] - i- OuT 329Pa3pAAHOrO TUCKPETHOTO PETUCTPA
TW_INT 2 Ienoe yucino (short)
TDW_INT 4 Ienoe yucino (long)
TDW_FLOAT 4 Yucro ¢ mraBaromieit Toukoii (float)
RES 2 Peructpsl, He UCHOIb3yeEMBIE B JAHHON BEPCUU
TDW_ TIME
Pa3 4
PML 95| 14| 13| 12/ 111 10 9 8 5 W 2 |1
CaoBo
1
5 Bpewms B popmare UTC
3
2 MukpocekyH bl
K.2.4.2Kapra namsaru [IM P3A «/liamanT>»
Kapra namsitu [IM P3A «/liamant» npusenena B tTadmure XK.5.
Ta6muma XK.5 —Kapra mamstu [IM P3A "Jliamant"
HaumenoBaHue Havaabubiii agpec | KoHeuHbIi agpec Hoctyn DyHKUMSA
CHHXpOHU3AINS BpEMEHH
(5 dopmare UTC) OH 3H CroBo 6/16
JlinHa TakTa B MUKPOCEKyHIaX 4H 4H CnoBo 3
KomuuectBo Touek B nepuoe 5H 5H CrnoBo 3
KonugectBo aBapuii 6H 6H CnoBo 3
Jannble 00 aBapuu 1
Bpewms aBapuu B popmare UTC 7H 8H CrnoBo 3
Bpewmsi aBapuu (MUKPOCEKYHIbI) 9H O0AH CnoBo 3
[Tyck/cpabaTbiBaHKE 3aIIAT 0BH OCH CroBo 3
JinHa 10aBapuitHOrO y4acTka B ODH ODH Crioso 3
TaKTax
JiHa aBapuitHOTO y4acTKa B TaKTax OEH OEH CnoBo 3
JmmHa nocneaBapuitHOro y4acTka B OFH OFH CiioBo 3
TaKTax
Yacrora’ 10H 10H CnoBo 3
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HaumenoBaHue Havaabubiii agpec | KoHeuHbIl agpec Hoctyn DOyHKIUA

Jlannble 00 aBapuu 2

Bpems aBapun B popmare UTC 11H 12H CnoBo

Bpewmst aBapuu (MHKPOCEKYH/IBI) 13H 14H Ci0B0

ITyck/cpabaTbiBaHKE 3aIIAT 15H 16H CnoBo

ifigi JI0aBapUHHOTO yyacTKa B 17H 17H CroBo 3

JlnrHa aBapuiHOro yyacTKa B TaKTax 18H 18H Cnoso 3

ﬂiﬁgi NOCJIEaBAPUITHOTO y4acTKa B 19H 19H CroBo 3

Yacrora’ 1AH 1AH Cnoso 3
Jlannbie 00 aBapun 3

Bpewms aBapum B popmare UTC 1BH 1CH Cnoso

Bpewmst aBapuut (MUKPOCEKYH/IbI) 1DH 1EH Cnoso

ITyck/cpabaTbiBaHKE 3aIIAT 1FH 20H CnoBo 3

ij:g];i JI0aBapHIHOTO y4acTKa B 21H 21H CroBo 3

JlinHa aBapuiiHOTO y4acTKa B TaKTax 22H 22H CioBo 3

ij:g];i 10CJIEaBAPUIHOTO y4acTKa B 23H 23H CroBo 3

Yacrora’ 24H 24H Cnoso 3
Jdannbie 00 aBapum 4

Bpewms aBapun B popmare UTC 25H 26H CnoBo

Bpewmst aBapun (MHKpOCEKYHIIBI) 27H 28H Ci0B0

[Tyck/cpabaTbiBaHHE 3aIIUT 29H 2AH Cnoso

ﬂiﬁgi JI0aBapUHHOTO yyacTKa B 2BH 2BH CroBo 3

JlnrHa aBapuiHOrO yyacTKa B TaKTax 2CH 2CH Cnoso 3

ﬂiﬁgi MOCIIEaBAPUITHOTO y4acTKa B 2DH 2DH CroBo 3

Yacrora’ 2EH 2EH Cnoso 3
Jannbie 00 aBapum 5

Bpewms aBapuu B popmare UTC 2FH 30H Cnoso

Bpewmst aBapuu (MHKpOCEKYH/IBI) 31H 32H Ci0B0

ITyck/cpabaTbiBaHKE 3aIIAT 33H 34H CnoBo

ij:g];i JI0aBapuUKHOro y4acTka B 35H 35H CroBo 3

JlinHa aBapuiiHOTO y4acTKa B TaKTax 36H 36H CioBo 3

ij:g];i 110CJIEaBAPUHHOTO y4acTKa B 37H 37H CroBo 3

Yacrora’ 38H 38H Cnoso 3
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HaunmeHoBanue Havaabnsbliii agpec | Koneunsblii agpec Hoctyn DyHKUMSA

Jlannble 00 apapuu 6
Bpems aBapun B popmare UTC 39H 3AH CnoBo 3
Bpewmst aBapun (MHKpOCEKYHIIBI) 3BH 3CH CioBo 3
[Tyck/cpabaTbiBaHHE 3aIIUT 3DH 3EH CnoBo 3
ﬂiﬁgi JI0aBapUHHOTO yyacTKa B 3FH 3FH CiioBo 3
JInrHa aBapuiHOrO yyacTKa B TaKTax 40H 40H CnoBo 3
ﬂiﬁgi MOCIE€aBapUIHOrO yuacTKa B 41H 41H CiioBo 3
Yacrora’ 42H 42H CnoBo 3

Jannble 00 aBapuu 7
Bpewms aBapuu B popmare UTC 43H 44H CnoBo 3
Bpewmst aBapuu (MHKPOCEKYH/IBI) 45H 46H CioBo 3
ITyck/cpabaTbiBaHKE 3aIIAT 47H 48H CioBo 3
ij:g];i JI0aBapUIHOTO y4acTKa B 49H 49H CiioBo 3
JlnHa aBapHifHOTO ydacTKa B TaKTax 4AH 4AH CnoBo 3
ij:g];i MOCJI€aBaPUMHOIO y4acTKa B ABH ABH CiioBo 3
Yacrora’ 4CH 4CH CnoBo 3

Jlannbie 00 aBpapuu 8
Bpewms aBapun B popmare UTC 4DH 4EH CnoBo 3
Bpewmst aBapuut (MUKPOCEKYH/IbI) 4FH 50H CnoBo 3
[Tyck/cpabaTbiBaHHE 3aIIUT 51H 52H CnoBo 3
ﬂiﬁgi JI0aBapUHHOTO yyacTKa B 53H 53H CiioBo 3
JlnrHa aBapuiHOrO yyacTKa B TaKTax 54H 54H CnoBo 3
ﬂiﬁgi MOCIE€aBapUIHOrO yuacTKa B 55H 55H CiioBo 3
Yacrora’ 56H 56H CnoBo 3

YaeabHble CONMPOTHUBJICHUSA Hy.]'leBOﬁ, ﬂpﬂMOﬁ nmocjieA0BaTeJIbHOCTH
Rud0 57H 58H CnoBo 3
XudO 59H 5AH CnoBo 3
Rud1 5BH 5CH CnoBo 3
Xud1 5DH 5EH CnoBo 3
JanHble 00 ocuu/uIOrpamMme

Bpewms aBapun B popmare UTC 5FH 60H CnoBo 3
Bpewmst aBapuu (MUKPOCEKYH/IbI) 61H 62H CnoBo 3
JnvHa ocMIIOrpaMMBbI B TaKTax 63H 63H CaoBoO 3
Yacrora’ 64H 64H CnoBo 3
Wnentnduxarop ycrpoiicTsa 65H 65H CnoBo 3
JnuHa daiina koHurypamun 66H 67H CnoBo 3
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HaumeHnoBanue Havaabubiii agpec | KoHeuHslii agpec Hoctyn DOyHKUMSA
(xon-BO utenuit FIFO)
Konmuecto 3amuceiit PAC 68H 68H CnoBo 3
‘{HTOCI\IA-I(:/II:[ Loyl T YETAROR A 69H 69H CroBo 6
KomannHoe cioBo 6AH 6AH Cnoo/6ut 1/2/3/6
OnepaTuBHBIEC TApaMeTPbI

REG 6BH 6BH CnoBo 3
TOR 6CH 6CH CnoBo 3
Howmep paboueii rpynmnsl yctaBok 6DH 6DH CnoBo 3
Yacrora’ 6EH 6EH CnoBo 3
AHaoroBble MapameTpsl 7BH OCFH CnoBo 3
Ksuruposanue cobbituii 9-16 0D4H ODBH CnoBo 6/16
OneparuBHbIie cOOBITHS 9-16 ODCH OE3H CnoBo 1/3
OneparuBHble cOObITHS 1-8 OE4H OEBH Croso/our 1/3
Du3nUecKue BXOIBI OECH OF3H CrnoBo/6ur 2/3
duznyeckue BBIXOIBI OF4H OF7H Cnoo/6ut 1/3
Ksuruposanue coObithii 1-8 OF8H OFFH CnoBo 6/16
YcraBku 100H 2FFH Cnoo 3/6/16
OKcIlTyaTallUOHHBIE TTApaMETPhI 300H 3FFH CnoBo 3/6/16
iﬁ%ﬁﬁ?ﬁi MepBHIHOI 400H 43FH CroBo 3
iﬁ%ﬁﬁ?ﬁi BTOpHHOI 500H 51FH Croso 3
Jlornueckue BXoIbl Homep

800H 8FFH JIOTHYECKOTO 5

BXOa

Jloruueckue BBIXOIbI Homep

900H 9FFH JIOTUYECKOr0 5

BBIXO/a

) Yacrora=llenoe (BewectsenHoe * 100.0)
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IIpuniaoxenne K
(crrpaBouHOE)

HOMEHKJIATYPHBIN IIEPEYEHD IIM P3A " JIAMAHT"

Tabmuua K.1 - Homenknatypusriii nepedens [IM P3A "liamant"

li\/rgn Ha3nauenue MOHLI:P?;HKa_
1 | Pesepuble 3amuthl 1 aBToMatuka BJI 110-220xB (pacumpenHsiii) LO10
2 | Pesepsubie 3amuTel 1 aBTomatuka BJI (CB) 110kB LO11
3 | PesepBubie 3amuthl u aBTomatuka BJI 330xB LO12
4 | 3ammra 1 asromatuka OB 110-330xB LO13
5 | Peseprubie 3amuThl U aBTomatuka BJI 110kB (6a30BbIii KOMITJICKT) LO14
6 | Peseprubie 3ammuTh 1 aBToMaTrka BJI 330kB LO20
! (Occf(?hliﬁiilj:iqﬂz;?geij ?)635;(3)1(/113013%1451) L030
8 | OcuoBHas 3amuta BJI 110 —22«B LO31
9 Hampasnennas BeicokovactoTHas 3ammra BJI 110 —22B L033
(ananor I1]13-2802)
10 | OcuoBnas 3amuta BJI 330kB (¢ KOMIIEKTOM JAajIbHETO PE3ePBUPOBAHIS) LO40
11 | 3ammts! u aBTomatuka BJI (OB) 35kB LO50
12 | 3amure!r u aBTomaruka BCK 35-110 kB LO51
13 | BamuThl ¥ aBTOMaTHKa OTX0s1ero npucoeaunenus 6 (10)xB LO60
14 | duddepenimansHo-hasHas 3amuTa JUHAA (MTHHOIPOBOIA) LO70
15 | 3ammTe! 1 aBTOMaTHKa muHONpoBoaa (muddepenimanpras 3ammra KJT) LO71
16 | 3amuThl 1 aBTOMaTHKA 3-X 0OMOTOYHBIX TpaHCHOPMATOPOB TO10
17 | 3amuThl U aBTOMAaTHUKA 2-X 0OMOTOYHBIX TPAaHC(POPMATOPOB TO11
18 | 3amuThl 1 aBTOMAaTHKA OJIOYHBIX TPAHCHOPMATOPOB T020
19 | PesepBHbIe 3ammThl Tpanchopmaropa cropona BH TO30
20 | OcHoBHas 3ammuTa aBToTpaHcpopmaropa ATO10
21 | PezepBHas 3ammuta AT ctopona 110xB ATO11
22 | PesepBuas 3ammura AT cropona 330kB ATO12
23 | 3ammra u3meputenpHoro Tpanchopmaropa 330kB TNO1
24 | 3amura u3mepurensHoro Tpancpopmaropa 6 (10)xB TNO2
25 | Iuddepenunanpuas 3ammrta muH 110-330xB SHO1
26 | duddepenunanphas 3amura muH 35kB SHO2
27 | 3ammra OIUHOBKH SHO3
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[Tponomxkenne Tadauisr K.1

ri\/&r)l Haznauenue Moﬂl?linm_
28 | BamurTel ¥ aBToMaTHKa CHHXpOHHBIX DJI P < 2500kBT MO10
29 | Bammtel 1 aBTOMaTHKa acHHXpOoHHBIX DJ] P < 2500kBT MO011
30 3ammTel |-0M CKOPOCTH IBYXCKOPOCTHBIX D] MO12
1 YIIPABJICHUS] IBYMSI CKOPOCTSIMHU
31 | 3ammTel 1 aBTOMaTHKa CHHXpOHHBIX D/ P > 2500kBt MO020
32 | 3ammTel 1 aBTOMaTHKa acHHXpOHHBIX D/ P > 2500kBt MO021
33 | 3ammTHl ¥ aBTOMATHKA TU3EIb-TeHEepaTopa DGO1
34 | OcHOBHBIE 3alIUTHI U ABTOMATHKa FEHEPATOPOB G010
35 | Pe3epBHBIC 3aIIUTHI 1 aBTOMAaTHKa T€HEPATOPOB G020
36 | 3ammThl 1 aBTOMaTHKa BBOJIOB 6-35kB V010
37 | 3amuTel 1 aBTOMaTHKa BBOJI0OB 6-35KB (C IUCTaHIIMOHHOM 3aIMTOM) V011
38 | 3ammrel u aBTomaTuka CB 6-35kB SVvo1
39 | Apromaruka BBojia 110kxB AVO01l
40 ABTOMAaTHKa JIMKBUJIAIIUA ACHHXPOHHOTO PEKMUMa C KOMOMHUPOBAHHBIM ALARO3
opranoM BelsiBiieHus u 3HIID
a1 ABTOMaTI:IKa (UKcanuy aKTUBHOW MOIITHOCTH C JIOMOJIHUTEIbHON FAMO2
(GyHKIHMEH CHIDKCHHS HANPSDKCHHS
42 | ABTOMAaTHKa OT MOBBIIICHUS HATIPSKEHUS APNO1
43 | ABroMaTuKa (pUKCAIMH OTKIIOYCHHUS/BKIIOYCHUS JINHUN FOLO1
44 | YcTpoiCTBO aBTOMATUUECKOM JI03UPOBKH BO3ACHCTBUI ADVO0O1
45 | ABTOMaTuKa pasrpy3ku CTaHIUU ARSO1
46 | ABTOMAaTHKa CHHKEHUS MOIIHOCTHU U pe3epBHas 3ammuTta BJI 330kB ASMO02
47 YacToTHO-AETUTENbHAS aBTOMATHKA C BBIICTIEHUEM JIEKTPOCTAHIIUU HA AVSNO1
cOaJlaHCUPOBAaHHYIO HArPy3Ky
48 YerpoicTBo aBTOMaTquchOIZ OTepaTUBHON OJIOKMPOBKH KOMMYTAIIHOHHBIX OBRO1
amnmapaToB paclpeayCcTpoicTBa
49 ﬁ:;;l}\;{laezl;: I?;I;I;(:;I;[::H(;TKHIOHGHHH/BKHIOHGHHH JUHUU U aBTOMAaTHKa OT FOL+APN
50 | 3amurer 1 aBTomaruka 6-35xB L635
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Ipunoxenne JI

(crrpaBouHOE)

OIPOCHBIN JIUCT
3aka3za [IM P3A " liamant" monndukanun "

Ykpauna, 61085;.Xapbkos, a/s 2797,ten. (057) 752-00-16paxc (057) 752-00-21, 752-00-17,
e-mail: incor-hartron@ukr.net, http: //hartron-emicom

Ne
/i OnpocHble TaHHbIE JlaHHble 3aKa3unKa
1 | KonnuecTBo ycTpoicTB
2 | HoMuHansHOE HaNpsHKeHNE ONIepaTHBHOTO TOKA
P P =220B =110B
3 | HoMuHanbHBIH BTOPUYHBIN TOK
P 1A 5A
4 | KoapduumeHt tpancopmanuu TpaHcGopMaTOpoB TOKa
5 | HoMuHanbpHOE BTOPHYHOE HATIPSKEHUE
6 Koa¢dPpuuuent tpanchopmannu TpanchopmMaTopoB Ha-
MPSHKCHUS
7 CxeMa TOIKITIOYEeHUS] H3MEPHTENILHOTO TpaHchopMmaTopa | [Ipu Hanuuuu npunodicums K ONPOCHOMY JTUCHLY
HaTPSHKCHUS
8 OpHonMHEHHAs cXeMa SHEProoObeKTa C YKa3aHHEM JKC- Tpu nanuuuu npunodcums K ONPOCHOMY JTUCHY
TUTYaTUPYIOIIEH OpraHu3aliuu
9 Heooxomumocts HKY (nanenu/mxada) 11 ycraHOBKH
I[IM P3A
10 | 3aBox-usrorourens HKY (manenu/mikada)
11 Hanuuue npoekTHOM 1OKyMEeHTalMy Ha npuBs3ky [IM Tlpu nHanuyuu npunodcUMsb K ONPOCHOMY TUCTLY
P3A
12 | ®yukuuu 3amuT (MPOTHBOABAPUITHON aBTOMATHKH)
13 | OyHKIMM TUHEHHON aBTOMAaTUKHU
VYnpasnenue BB:
. konuyecTBO BB;
e Tum ympaBiaeHus (Tpexdasubiit/modasHbrii);
14 . MaKCUMalbHbIA TOK KoMMyTanuu BB Ha Bkitoue-
HHE U Ha OTKJIFOUCHHE,;
*  KOHTpONb pecypca BB (Hamuuue 3aBUCHMOCTH
KOJIMYUECTBA BKIIOYCHUM/OTKIIFOUCHUH OT TOKa )
15 | KonmuectBo rpynm ycraBok (He Oonee 15)
16 | KonnuecTBo aHAIOrOBBIX CUTHAJIOB
TOK HaNpsKeHHe
17 | KonnuecTBO IUCKPETHHIX BXOJOB
18 | KonmuecTBO AMCKPETHBIX BHIXOOB
p caadorounbie (1A) cujioBbie (BA)
19 Nurerpauus 8 ACYTII ¢ nporpaMMHO-anmapaTHOi
HOAIEPKKOM MHPOPMALOHHOTO IIPOTOKOIIA M3K 61850 Modbus RTU;
(MMS, GOOSE) MDOK 60870-5-103
20 | Ycnosus sxcmmyararmn (t°C)

-20+50

-40+50

OTBETCTBEHHOE JIULIO

Haszeanue opranuzamnuu

124




JHUCT PETUCTPAIIMUA U3SMEHEHU

Homepa smcToB (cTpaHum) Bceero Ne Bxoasimn.Ne Monmues | Jara
H3m | M3men. | 3amen. | HoBbix AHHYJHp | JIICTOB | AOKYM | CONP. JOKYM. U JaTa
Jluct
AABI'.421453.005 — 109.03B949 125
M. Jlucr | No nokym. Tonm. Jara
Konuposai: dopmarA4
HNus. Ne nmo. Iloam. n nata B3amen. uas. Ne WNuB. No my6. Iloam. n nata




