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(57) MW soOperenne oTHOCUTCS K OONACTH ONEKTPOTEXHUKH M TPEIHA3HAYEHO I TPUMEHEHHS Ha

SHEepreTH4eckux o00BEeKTax B COCTaBe YCTpoicTB peneiHoi 3amutel (P3), mporuBoaBapuiiHOM
aBromaruku (ITA), ympaBneHus, CUTHanNM3alUK MPH HAJIUYUHM OOJNBLIETO KOMMYECTBA YIIPABIIAIOIINX
1 MH(GOPMAIMOHHBIX CUrHANOB. [Ipemokena cucremMa ajsi mpueMa M Iepeladyd CUTHAJIOB PEeHHOM
3alLUTh], IPOTHUBOABAPUMHON aBTOMATHKHU, YIPABICHUS, KOTOpas CONEPKUT MOAYJb YIIPABICHUS C
LIEHTPAIbHBIM MHKPOIIPOLECCOPOM U SHEPTOHE3aBHCUMON MaMSATBIO, MOAYIb MUTaHUsA, N KOIHYECTBOM
MOJyNel BXOAHBIX BO3JECHCTBUM, IO MEHBIIEH Mepe OIUH MOIYNb PEle W CUTHAIU3ALUH, U MOIYNIb
JIOTIOJIHUTEJIbHBIX YCTPOUCTB, IIPU 3TOM MOAYJIb YIIPABIEHUS CBOMMH BXOJaMHU-BBIXOAAMHU IIOAKIIIOYECH
K aBTOMATHU3UPOBAHHBIM CHCTEMAM YIIPABIECHHSA TEXHOJOTMYECKMM IIPOLIECCOM, K JIMIIEBOH MaHEIH,
Ha KOTOpOH HaxomsaTcs HH(GOPMAIMOHHBIA IUCIUIEH W KJIABHAaTypa, U K HE MEHEe HYeM OJHOMY
MepCoHATBHOMY KOMITbIOTEpY. Kaskp1ii u3 Mojynel BXOIHBIX BO3IEHCTBUH copepkuT A0 N1 koiaudecTBa
MOJIYJEH NUCKPETHBIX BXOAHBIX CHUTHAJIOB HANPSKEHUS CO CTYNEHYATO MEPEKITIOYAOIUMCS BXOAHBIM
compoTUBICHHEM WM 10 N1 KommuecTBa MOAYIEH NUCKPETHBIX BXOJHBIX CHUTHAJIOB TOKA, KOTOPBIE
cozepxar N2 koiau4ecTBO HH(POPMAIIMOHHO HE3aBUCUMBIX TUCKPETHBIX IaTYMKOB BXOIHBIX BO3ICHCTBUI
C AaBTOMATUYECKHM IIEPEKIIOYEHUEM BXOJHOTO CONPOTHBIEHHS B 3aBUCHMOCTH OT BEIWYUHBI U
NPOJOLKUTEIBHOCTH BXOIHOIO JUCKPETHOI'O CUTHAJIA HANIPSKEHUS, KOTOPBIE I'aJIbBAHUYECKU Pa3BI3aHbI
JIpyT C IPyroMm, Ipu4eM MOAYJIU AUCKPETHBIX BXOAHBIX CUTHAJIOB HAIPSKEHMSI BBIIIOJIHEHBI CO CTYIIEHYATO
MIEPEKITIOYAIOIIAMCST BXOJHBIM COINPOTUBICHUEM M NIPEJHA3HAYEHBI U1 OIyHTHPOBAaHUS BBICOKOOMHBIX
BXOJI0B MUKPOIIPOIIECCOPHBIX YCTPOCTB. TeXHNUECKNI pe3yabTaT 3aK/II04AeTCs B IOBBIIICHUH CTEIIEHU
NOXapo0Oe30MacHOCTH M HAJEKHOCTH CHCTEMbl, paclIMpeHHH (YHKIMOHAJIBHBIX BO3MOXKHOCTEH:
BO3MOXXHOCTh KOH()UTYPHPOBAHHUS JIOTHKH PETPAHCIALMH CUTHAJIOB, 00ECIICUCHUS CENIEKIIMN CUTHAJIOB
10 BPEMEHHM U BEJIMYMHE, ABTOMATUYECKOIO MEPEKIIOUCHHS BEIMYMHBI BXOAHOTO CONPOTHBICHUS
JIUCKPETHOIO J1aT4YMKa BXOIHBIX BO3JEHCTBUI B 3aBUCHUMOCTU OT BEIUYMHBI U NPOJOJKUTEIBLHOCTH
JVCKPETHOTO CHTHAJla HANpPsDKEHUS, U (YHKIHIO PETPAHCISALUHN BXOJHBIX IHCKPETHBIX CHUTHAJIOB Ha
BHEIIIHWE PETUCTPATOPHI, YTO, B CBOIO OdYepenb, obecrmeunBaeT Oecriepe0oitHOCTh paboThl yCTPOWCTB
PENEHHON 3aILUThL, IPOTUBOABAPUINHON aBTOMATHKH, YIIPABICHU.
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MIIK HO2H 3/00
G08B 29/00
Cucrema aJ1si npueMa U nepeaayr CUrHaJI0B peJieiiHOM 3auThI,
NMPOTUBOABAPHITHOH ABTOMAaTHKH, YIIPABJICHHSI
O0J1acTh TEXHUKH, K KOTOPO 0THOCHTCSI H300peTeHue
N300peTeHne 0OTHOCUTCA K 00JIacTH AEKTPOTEXHUKH U MPETHA3ZHAYEHO
JUIsT TIPUMEHEHUs Ha SHEPreTUUYECKUX OOBEKTaX B COCTABE YCTPOMCTB
peneiinoit 3ammThl (P3), mpotuBoasapuiinoii aBromaruku (ITA), ynpasnenus,
CUTHAJIM3ALMK TIPU HAJIMUKUKA OOJBIIOTO KOJIMUECTBA YHPABISAIONINX U
WH()OPMAIMOHHBIX CUTHAJIOB W MOXKET HAWTH NMPUMEHECHWE Ha TMaHesax (B
mkadax) peredHON 3aMUThH U MPOTHBOABAPUIHONW aBTOMATHKH C OOJIBITAM
KOJTMYCCTBOM  YTMPABISAIOMAX W  HWHPOPMAITMOHHBIX CHUTHAJIOB. CXEMBI
ynpasieHusa nepeaaruukamu v npuemHukamu AKA32, VIIKI[, AKIIA-B u
IpyTrux, CXEMbI MPOTUBOABAPUHHON ABTOMATHUKH, 3AIIUATHI
aBTOTPaHC(HOPMATOPOB, ABTOMATHKH BBIKJIIOUATENICH BHICOKOTO HAMPSHKCHUS U
TPyTHX.
IIpeamecTBYOIIMi YPOBEHb TEXHUKH
W3 ypoBHSA TEXHUKH M3BECTHA MHOTOTPOIECCOPHAs HH(POPMAIIMOHHO-
yOpaBJsAoNIas cucreMa penedHoi 3anmrtbl v aBromartuku (Ilarentr RU
2210104, MIIK GO6F 15/16, HO1H 83/00, HO2H 7/00 omy6a. 10.08.2003
bron. Ne 22), xoropas conepxkut N ycTpoiicTB 00paboTku, N y3J10B CBS3H,
MUKPOTPOIECCOPHBIN MpeoOpa3zoBaTesib, MPU 3TOM KaXKJI0€ U3 YCTPOUCTB
00paboTKu comepkuT OOk oO0pabOTKM W JBa y3Ja CONPSDKEHHSA, a
MUKpPOTPOIECCOPHBINA  MpeoOpa3oBaTesib  COMCPKUT  JBA  YCUJIUTEA,
MUKpornponeccop, Hadop snemeHtoB MIIU, snement U, mpeobGpasoBarenb
AIICKTPUYECKUX CUTHAJIOB B ONTHYECKHE M MPeoOpa3oBarelib ONTHUECKHUX
CUTHAJIOB B JJIEKTpUUeCKHe. B cucTteMe He peaqn30BaHO aBTOMATHYECKOE
MEPEKIIFOUCHUE BXOJHOTO COMPOTHUBJICHUS B 3aBUCHUMOCTH OT BEJIMYHUHBI U

MNPOAOJLKUTCIIBHOCTH BXOAHOI'O CUTHaJIa HAIIPAXKCHHA.
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N3BeCTHO MHKPONPOLECCOPHOE YCTPOHUCTBO PEIECHHON 3allUThl H
aBTOMATHKHA C AuCTaHIMOHHBIM ympasieHueM (Ilarent RU 2222083, MIIK
HO2H 7/26, GO1R 23/165, GOIR 31/08, ony6n. 20.01.2004 bron. Ne 2),
KOTOPO€ COACPKUT OJIOKMA TajJbBAaHWUYECKON Pa3BI3KH W TMPEABAPUTEITHLHOTO
MacIITaOMPOBAHUS BXOJHBIX CHUTHAJIOB B BUJE TOKA M HaNpsOKEHHs, OJIOK
YACTOTHBIX (bHUITBTPOB, aHaJ0To-1u(PpoBOI npeoOpas3oBarelb,
MHKPOIMPOLECCOPHYKD  CUCTEMY  YIPABJIEHUS  BBIXOAHBIM  pelie U
CUTHAJIU3allMEd B COOTBETCTBMM C  QJITOPUTMAMM  3alATBl W
MPUEMOTIEPEAATUNK C AHTEHHOW /Uil BHITIONHEGHWUA (DYHKITUH peNeHHON
3aIIATHI, ABTOMATHKH, W3MEPEHWA, OCIULIOrpadUpOBAHUSA, PETHCTPAINH,
YOPABIICHUS U KOHTPOJISI MPUCOCIUHEHNNH. M3BECTHOE MUKPONPOLIECCOPHOE
YCTPOHCTBO HMeEET Oonblle TadapuThl, OOIIYI0 BBICOKYIO CTOMMOCTH
BBITIOJIHEHUSL PEJIECWHOM 3alUThl W ABTOMATHUKUA BCEX NPUCOCIUHECHUMN
pacipeneuTeNIbHOTO yeTpoiicTBa (PY) anekTposHepreTHYecko yCTaHOBKH
(OY), orpanuueHHbIe (YHKIIMOHATHHBIE BO3MOXKHOCTH M KECTKO
YCTAHOBJIEHHBIEC NTAPAMETPBI, BBICOKYIO CJIIO)KHOCTh U CTOMMOCTH MPOBEACHUA
MPOEKTHO-U3bICKATEIbHBIX W MOHTAXHBIX PadOT MOpH OCYLIECTBICHUN
PEHOBAIMK W PEKOHCTPYKIMK DY B UaCTH PEJICHHOMN 3aIUThl U ABTOMATHKH.

N3BEeCTHO YyCTPOWCTBO KOHTPOJISI M YNPABJICHUSI CUTHAJIAMH PEICHHON
3aIUTHl U MPOTUBOABAPUHHON aBTOMATHUKH >HepreTudeckux cerei (IlareHt
RU 2479903, MIIK HO2H 3/00, HO2H 7/26, omy6:1.20.04.2013 bron. Ne 11),
COZICpIKAILICE MHKPOMPOUECCOPHBIM MOAYJIb, MOJYJb NPUEMA CUTHAJIOB
CUTHAJIA3ALMI, MOYJIb BBIXO/Ia CUTHAJIOB CUTHAIW3AIMNA U TPYNIy BXOA0B U
BbIX010B 71 coeauHenus ¢ [IDBM u ACY TII. YcTpolcTBO AOMOIHUTEIBHO
COICP)KUT. MOAYJIb BHEIIHEW CHUHXPOHU3ALHUH 4YacOB, KOTOPBIA BXOJAaMU-
BBIXOJIAMU MOJKJIIOYEH K MUKPOIPOLIECCOPHOMY MOJIYJIIO, a MOAYJIA MPUEMA U
BBIXO/Ia CUTHAJIOB CUTHAJIM3ALIMNA CHA0KEHBI MEXaHNYECKUMU Pa3MbIKATEISIMU
OTKJIFOUCHHS BHEITHUX LETEN, KOTOPBIE BBITIOJIHEHBI C PYUYHBIM YIIPABICHUEM,

u 3J'IGKTpOHHOI>i CHFHaJII/ISaL[I/Ieﬁ KOMMYTAallHOHHOTI'O ITIOJIOZKCHHA PA3SMBIKATCIIA,
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KOTOpasi BbIBEJCHA HA JIMLIEBYIO MTAHEJb yCTpoicTBa U oakiaoueHa k ACY TII
JUIS KOHTPOJIA M OTKJIFOYEHHUSA YCTPOWCTBA OT BXOJHBIX M BBIXOJHBIX LEIMEH.
Henocrarkom M3BECTHOTO YCTPOICTBA sABsAETCA OOJbIIAs HHEPLUUOHHOCTb, a
TaK)K€ HEBO3MOXKHOCTh JBYX(DAaKTOPHOTO aHaM3a TEKYIIEH CHUTyalluud B
HSHEPrOCUCTEME 3AKIIIOYAIOIIEHCA B PErMcTpalu U oOpabOTKH HE TOJIBKO
TEKYIIMX TapaMeTpOB CHTHAJIa, HO M HMX HW3MEHECHHS BO BPEMEHH, HE
BO3MOXKHOCTh aBTOMATHUYECKOTO TMEPEKITIOUCHNE BXOJAHOTO COMPOTUBIICHUS B
3aBUCUMOCTH OT BEJIMUMHBI U TPOJIOJKUTEIIbHOCTH BXOAHOTO CUTHAJIA.
HaunbGonee OMM3KUM TEXHUYECKUM PEIICHUEM SBJISIETCA CUCTEMa
npotuBoasapuitHoii 3ammThl ([larert RU 2451377, MITIK HO2H 7/00, omy6:.
20.05.2012 bron. 14). Cucrema COOEPKHT  JAaTdUK  COCTOSHUS
KOHTPOJIUPYEMOIO  OOBEKTa,  NPOLIECCOpP, CHUCTEMY  BBOJA-BBIBOJA,
UCIIOJIHUTEIBHOE YCTPOUCTBO 3aluThl. CHUCTEMA BBO/Ia-BbIBO/IA BHITIOJHEHA B
BUJIC YHHMBEPCAJILHOTO  MHTEJUICKTYaJbHOTO  MOIYJs  BBOJA-BBIBOJA,
peau3yroniero pyHKUUIO KOHTPOJIA, MO MEHbIIEH Mepe, OJHOTO MapameTpa
COCTOSIHUSL KOHTPOJIMPYEMOI0 OOBEKTa M BKJIIOYAIOIIETO MUKPOKOHTPOILIED,
0 MEHBbIIEH Mepe, OAWH MOIYJb BBOJA CUTHAlda C JaT4MKa COCTOSIHUSA
KOHTPOJIUPYEMOT0 OOBbEKTA HA MUKPOKOHTPOJIIED, U, IO MEHBIIIEH Mepe, OIUH
MOAYJIb BBIBOJA CHTHAJIA € MHUKPOKOHTPOJUIEPA HA COOTBETCTBYIOLLIEE
UCTIOJTHUTEIBHOE YCTPOMCTBO 3alMThI. J[OMOMHUTENBHO cUcTEMa CHAOXeHa,
M0 MEHbBIIEH Mepe, OAHUM JAaTYUKOM COCTOSHHS KOHTPOJIUPYEMOTO OOBEKTA,
Mo  MEHbIIEH  Mepe, OJHMM  JIyOJUPYIOIIUM  YHUBEPCAJIbHBIM
WHTEJUIEKTyaJIbHBIM ~ MOAYJIEM  BBOJIa-BbIBOJA, BbIXOA  AyOIHUPYIOIIETO
YHUBEPCAIbHOTO HWHTEJUICKTYaJIbHOTO MOJYJIS BBOJIa-BBIBOJA COCIUHEH C
WCTIOJIHUTENIBHBIM YCTPOMCTBOM 3AIlUTHI, BHIXOJ JOTOTHUTEIBHOIO JAaTUMKa
COCTOSIHUSI KOHTPOJIMPYEMOI0 OOBEKTA COEAMHEH € BXOAOM YHHBEPCAIBHOIO
WHTEJUICKTYaIbHOTO ~ MOAYJIA  BBOJA-BBIBO/MA, WHTEP(EHCHBIE  BBIXOJIBI
KOTOPOTO MOCPEACTBOM AyOJMPOBAHHBIX KAHAJIOB CBSI3M COCIUHEHBI C

nporeccopoM. [Iporotun uMeeT MUPOKUEe BOZMOXKHOCTH PEKOH(PUTYpAIIHH,
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HO 0O0JaaeT OrpaHWYEHHBIMU (PYHKIITHOHATBHBIMHA BO3MOXKHOCTSIMHU JTS
yOpaBJICHUA Pa3IUYHBIMU TIpolieccaMu  00paboTku  wHhopMaIuu u
obecnieueHnss  OecnepeOOMHOCTH PabOThl YCTPOMCTB PENCHHON 3allUTHI,
MPOTHUBOABAPUIHON aBTOMATHKH, YIPAaBJICHUS.

CymHocTs H300peTeHust

TexHnueckuM pe3ysbTaroM, Ha JOCTHXKEHHE KOTOPOTO HAIMpPaBIICHO
MPEAJIOKEHHOE U300PETEHHE, SABACTCS, B YACTHOCTHU: TOBBIIIICHUE CTEIIEHU
MOXKapoOE30MacHOCTH W HAJIEKHOCTH CHCTEMBI 3a CUET TPUMCHEHUS
JIUCKPETHBIX JAaTYUKOB BXOAHBIX BO3JCHCTBUHN MPEASIOXKCHHOW KOHCTPYKIUH,
KOTOpast TO3BOJISICT NEepedTH B pexuM padOThl AaTdyvka € MallbIM
KOJIMYECTBOM BBIZICIAEMOTO TEIia MPU JJIUTEIBHOM YIIPABISIOLIEM
CUTHAJIC, pacmupeHne (YHKIIMOHAIBHBIX BO3MOXHOCTEH, BO3MOXKHOCTH
KOH(QUTYPUPOBAHUA  JIOTUKHA PETPAHCIAINN CUTHAJIOB,  O0ECIEueHUe
CEJIEKIIMN CUTHAJIOB 10 BPEMEHHU U BEJIMYMHE, ABTOMATUYECKOE MEPEKITIOUECHUS
BEJIMUYMHBI BXOJHOTO CONPOTUBJICHHWS JIUCKPETHOTO JaTYMKAa BXOIHBIX
BO3/ICUCTBUHA B 3aBUCUMOCTH OT BEJIWYUHbI W MPOAOKUTEIBHOCTH
JUCKPETHOTO CHUTHAJIA HANpPsDKEHUS W (PYHKIUIO PETPAHCISAIUU BXOJIHBIX
JUCKPETHBIX CHUTHAJIOB HA BHEIIHWE PETHCTPATOPbl, YTO B CBOKO OUYEPEIb
obecrnieunBaeT OecnepeOOMHOCT, PabOThl YCTPOWCTB peEIECHHON 3alllMThHI,
MPOTUBOABAPUMHON ABTOMATUKH, YIIPABJICHUA.

VYKa3zaHHbIA TEXHUUECKUM PE3YIbTAT IOCTUTACTCS TEM, YTO TIPEATIOKEHA
CHCTEMA Ui TIpUe€Ma W TNEpeAauu CHUTHAIOB PEIICHWHOW  3allUTHI,
MPOTHUBOABAPUIHON AaBTOMATUKH, YIPABJICHHS, KOTOpas COACPKHUT MOJYJb
yOpaBJICHUA C I[EHTPAJIbHBIM MHKPOMNPOLIECCOPOM W SHEPTrOHE3aBUCUMOM
NaMAThIO, MOMYJAb MNHUTaHUs, N KOJIMYECTBOM MOJYJEH  BXOJHBIX
BO3/ICMCTBUH, NEPBBIN BBIXOJI KOTOPBIX COCAUHEH C BHENIHUM PETUCTPATOPOM,
a BTOPOM BBIXOJl — C MOJYJIEM YIIPABJCHHUA, IO MEHbILICH MEPE OJIUH MOJTYJIb
pele W CUTHAJIM3ALUWUH, KOTOPbIA MO IIWHE JAHHBIX CBS3aH C MOJIYJIEM

yOpaBJIeHUsA, U IPEAHA3HAYEH AJIA PETPAHCISIMK 00pa00OTaHHBIX CUTHAJIOB HA
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TEPMUHAIBI PEJICHHON 3aIUTH W TPOTUBOABAPUHHON aBTOMATHKH W/HWIW HA
LHEHTPAJIbHYI0 CUTHAJIM3AlMI0 SHEPreTHUEeCKOro O00bEeKTa, W  MOJIYJb
JOIOJTHUATENBHBIX YCTPOUCTB, NPUA OTOM MOIYJb YIPABICHUS CBOUMU
BXOAAMU-BBIXOJAMHA  IOAKIIFOYEH K  aBTOMATU3UPOBAHHBIM  CHCTEMaM
YIPaBIICHUSI TEXHOJIOTMYECKUM IIPOLECCOM, K JIMLIEBOW MaHEeNn, Ha KOTOPOH
HAXOJATCSl WH(MOPMAITMOHHBIN AWCIUICH W KJIaBHaTypa, ¥ K HE MEHEe 4eM
OJIHOMY  TI€PCOHAJIBHOMY  KOMIIBIOTEPY. CornacHo  TPEASIOKECHHOMY
HM300PETEHUIO, KaXKIbIH U3 MOJYJICH BXOJIHBIX BO3ACHCTBUM coaepKuT 10 N1
KOJIMYECTBA  MOMAYJIEW IUCKPETHBIX BXOIAHBIX CUTHAIOB HANPSIKEHUS CO
CTYMEHYATO MEPEKITIOUAOIIMMCA BXOAHBIM COMPOTUBICHUEM Wik g0 NI
KOJIMYECTBA MOMYJIEH MUCKPETHBIX BXOJAHBIX CHUTHAJIOB TOKA, KOTOPBIE
rajJlbBAaHUYECKU Pa3BA3aHbl JPYyr C APYrOM, NPUYEM MOIYJIM JUCKPETHBIX
BXOIHBIX  CHUTHAJIOB  HANPSOKEHUsA  BBIIIOJHEHBI  CO  CTYNEHYATO
MEPEKITFOYAIOIIAMCA BXOAHBIM CONPOTUBIIEHUEM W MPEAHA3HAYEHBI [JIA
LIYHTUPOBAHUA BEICOKOOMHBIX BXOJI0B MUKPOIPOLECCOPHBIX YCTPOUCTB.

[Ipu 3TOM MOAYJIb YIIPABJIEHHUS BBIIIOJHEH C BO3MOYKHOCTBIO!

- 33JaHHUE KOJIMYECTBA MOAYJIEN BXOAHBIX BO3ACUCTBUI U MOAYJIEN peTIe
Y CUTHAJIU3aluH,

- 33JlaHUE «MACKW» HA OTHEJIbHBIE JATYMKU BXOIHBIX BO3ACHCTBUU
W/WJH 33JJaHUE «MACKW» Ha OTACIBbHBIC MOYJIH BXOIHBIX BO3/ICHCTBHIA,

- 3a/IaHME HAMNpPAaBJICHUS JEUCTBUS KaXXJOrN0 JarTyvuKa BXOIHBIX
BO3JCUCTBUM HA UCTIOJIHUTEIIBHBIE PEJIE MOAYJIEH PENIE U CUTHAJIM3ALIUN,

- 33JIaHKE BBIJICPKKH BPEMEHHU Ha (DUKCAIMIO BXOIHBIX BO3ICHCTBHIA,

- 3a1aAre WHQPOPMAITMOHHBIX 3aMTUCEH TI0 KAKIOMY JAaTuWKy BXOIHBIX
BO3JICUCTBUH JUIs1 OTOOPAXKCHHS HA JUCIJIEE U B YHEPTO3aBUCUMYIO MaMSATh.

Kpome TOro, momynb JONOJHUTEIBHBIX YCTPOWCTB COACPKUT:
LIYHTUPYIOLLMUI PE3UCTOP, UCKPOTACUTEIIBHBIN KOHTYP, SKBUBAJICHT HArPy3KH,
Pa3BA3BIBAIOILNAE JUOBI, BPEMA-3aJAIOIIUE LIETIH.

HoBas kondurypaius B npenaiokeHHOW CHCTEME MOMAYJICH BXOJIHBIX
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BO3JICHCTBUN TMO3BOJISET (PUKCHUPOBATh JUCKPETHBIE CHUTHAJIBI TOKa U
HaMpsHDKEHUSA € 3aJaHHBIMH NapaMeTPaMH; aBTOMATUYECKOE MEPEKITIOYEHUE
BXOJJHOTO  CONPOTHBJICHUS B 3aBUCUMOCTA  OT  BEJIMYHUHBI U
MPOJIOJKATEIIBHOCTH BXOJHOTO CUTHAJIA HAMPSKEHUA. TakKe 3TO MO3BOJIACT
pealin30BaTh HE3ABUCUMBIC OT HAJTMYHSA MATAHUA (QYHKITMIO aBTOMATHIECKOTO
NEPEKITIOUCHNS BEJIMYMHBI BXOJHOTO COMPOTUBIIEHUSA AUCKPETHOTO JAT4MKa
BXOJIHBIX BO3JICHCTBUN B 3aBUCUMOCTH OT BEJIUUYUHBI W MPOAOHKUTEIHBHOCTH
JUCKPETHOTO CHUTHAJIA HaNpPsOKEHWUS W (DYHKIIMIO PETPAHCIISAIAN BXOHBIX
JIUCKPETHBIX CUTHAJIOB HA BHEIIIHUE PETUCTPATOPHI.

IlepeueHs ¢uryp yeprexeil 1 HHbBIX MATEPHAJIOB

Ha @wrl cxemarnuecku TmoKka3aHa (PyHKIIMOHAbHAS  CXeMa
NPEAI0KEHHONU CUCTEMBI.

CBeneHusi, NOATBEPKAAIINE BO3MOKHOCTD OCYIIECTBJICHUSI
u3o0peTeHust

[IpennmoxenHas cucteMa [jid MIPUEMA U NEPENAYH CUTHATIOB PEJICHHON
3aIUTHI, MPOTHBOABAPUMHON aBTOMATWMKH, YIMpaBieHUS (Kak IMOKA3aHO Ha
®ur.1) comepxkutr moaynb ynpasinenus 1 (manee mo texkcty MY 1) ¢
HEHTPAJIbHBIM MUKPOTIPOIIECCOPOM W SHEPrOHE3aBUCUMOMN MaMATHIO (HE
MOKa3aHbl ), MOAYJIb muTaHusA 2 (mamee mo Tekety MII 2), N kommuecTBo
MOJyJIel BXOIHBIX Bo3zaelicTBui 3 (nanee mo Tekcty MBB 3), mepBsiii BBIXOT,
KOTOPBIX COSAMHEH C BHEMIHUM peructparopom 4 (manee mo tekery BP 4), a
BTOPOM BBIXOJ — C MOMAYJIEM YNpaBJieHUsA |, M0 MEHbIIEH Mepe OUH MOJTYJIb
pene u curHanusammn S (ganee mo Tekety MPC 5), KoTopslii 1o TuHE TaHHBIX
CBA3aH C MOJYJEM YyIpaBjicHus |, W TNpeaHa3HAauYeH AJid PETPAHCIISIUN
00pa0OTaHHBIX CHUTHAJIOB HAa TEPMUHAJIBI  PEJICHHOM  3alUTBl U
NpOTHBOABApUIHON aBTOMatuku 6 (nanee mo Tekcty P3 u [1A 6) u/unm Ha
IEeHTpabHYIO0 curHanm3ammioo 7 (mamee mo tekcery L[C 7) sHepreTwyeckoro
00BEeKTa, ¥ MOYJIb JOTIOJTHUTEILHBIX YCTPOHCTB 8§ (nanee mo texcty MJLY 8).

MOI[y.]'IB YIIpaBJICHUA 1 cBommm BXOO4aMH-BbIXOJaMH IIOAKIIIOUCH K
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ABTOMATU3UPOBAHHBIM CHUCTEMAaM YIPABJICHUS TEXHOJIOTHUUYECKUM ITPOLIECCOM
9 (manee mo texcty ACY 9 TII), k nunesoit manenu 10 (nanee mo texcty JIIT
10), Ha koTOpOI HaxomATcss MH(POPMAITMOHHBIM JUCIUICH W KjaBuatypa (He
MOKAa3aHbl) U K TepcoHabHOMY kommbioTepy 11 (manee mo texcry TIK 11).
HoBbIM, B pEAIOKEHHON CUCTEME, ABJISAETCA TO, UTO CUCTEMA COACPIKUT 10
N1 xonwuectBa (Hampumep, NOECATH)  MOIYICH JUCKPETHBIX BXOMHBIX
JUCKPETHBIX CHUTHAJIOB HAMPSDIKEHUS CO CTYMEHYATO TEPEKITIOYAOIIMMCS
BXOAHBIM COMPOTHBIICHHEM Wi A0 NI komndecTBa (HampuMmep, MECSTH)
MOMYJICH JUCKPETHBIX BXOJHBIX CHUTHAJIOB TOKAa, KOTOpbie cojaepkar N2
KOJTMYeCTBO  (Hampumep, BoceMb)  HWH(POPMAIMOHHO  HE3aBUCHUMBIX
JUCKPETHBIX JATUMKOB BXOJAHBIX BO3JACHCTBUN, KOTOpbHIE TaJlbBAHUUYECKHU
pa3Bsi3aHbl APYT C JPYTOM.

Takoe ucnonHeHue NO3BONISET PEAIM30BATh HE3ABUCUMYIO OT HAJIMUYHUSA
NUTaHUA (PYHKIAIO aBTOMAaTHUYECKOTO TEPCKITIOUCHUS BEITWYMHBI BXOHOTO
COMPOTHUBJICHUS TUCKPETHOTO JaTUMKA HAMPAKEHUS BXOJHBIX BO3ACHCTBUN B
3aBUCHUMOCTH OT BEJIMYMHBI U MNPOAOKUTEIBHOCTH JUCKPETHOTO CHUTHAJIA
HANPsHKEHUS U (PYHKIUIO PETPAHCIIAIMN BXOIHBIX JUCKPETHBIX CHUTHAJIOB HA
BHEIIIHUE PETUCTPATOPHI.

Hwxe cnenyer onucanue npemyioxkeHHON CUCTEMBI.

Mopyns mnuTanus 2 oOecleurnBaeT NPeoOpa3OBaHUE IMHTAIOIIETO
Hanpspkeaust + 220B (= 110 B) Bo BropuuHbie cTaOWMIM3NPOBAHHBIC YPOBHA
«+5 B», «+24 B» 1 rajibBaHUYECKYIO Pa3BsA3Ky BTOPUUHBIX YPOBHEN MUTAHUSA
OT aKKyMyJIsITOpHOM Oarapen. Mmerommiics B cxemMe MOAYJIS NHUTaHMSA
€MKOCTHBI HAKOMUTEIb OOecreunBaecT paboTOCHOCOOHOCTh CUCTEMBbI MPHU
KPaTKOBPEMEHHBIX mepepsiBax mwutanms (mo 200 wmc). Bropuunsie
cTaOMIM3UPOBaHHBIE YPOBHM TocTymnaroT B Moayiad MPC 5, MBB 3, MV 1 u
JIT 10.

B mMonyne nutaHus 2 uMeeTcs y3ell KOHTPOJIS HAJIWYMS BXOIHOTO

HanpsDKCHUS TIATAaHUA, KOTOphIM oOecneunBaeT (PUKCAIIMIO MOMEHTA
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BHIKJTIOUCHHUSI TUTAHWUA W COXPAHCHWE JAHHBIX TEKYIIEro COCTOSAHHUS B
HYHEPTOHE3aBUCUMYIO MTAMSTh.

Monyne ynpasiennss MY 1 ocymectsiseT HenpepbiBHbIN onpoc MBB
3. Ilpy u3MEHEHUU COCTOSHUA JIOOOr0 WH(POPMAIIMOHHOTO AUCKPETHOTO
JaT4iKa BXOMHBIX BO3ACUCTBHNA (MJIM HECKOJBKMX AarunkoB) MY 1
MPOM3BOJUT 3aMUCh B JKypHaAl1 COOBITUH C YKa3aHMEM HOMeEpa JaTyHKa,
W3MEHUBIIIETO COCTOSIHME, C yKa3aHMeM Jaarbl U BpemeHu. Ecnu cpabortan
WH()OPMAIMOHHBIN AaTYNK, CKOH(UTYPUPOBAHHBIN KaK «TUCTIETYCPCKHUIN, TO
ecTh 0€3 «MacKu», To HHpOpMaIHs 0 «cpaboTaBIIEM) TaTIUKE BHIBOAUTCS HA
nucriedt nuiesodt madenu 10. Ecnu gatdvk HaxoguTea B «CpabOTaHHOM»
COCTOSIHMHM, TO €r0 CMMBOJI Ha JIUCIUIee OTOOpakaeTcsi HempepsiBHO. Ecim
cpabarpiBaHme AaTdyuka ObUIO BPEMEHHBIM, TO CHMBOJ JaTdyhka HA JWCILICE
HAUMHACT MUTATh.

Ecorm pmarumk o0o3HaueH  mpu KOH(UTypHpOBAaHWH  Kak
«HEIUCTIETYEPCKHi» (YCTAaHOBJIEHA «MAacKa» Ha BXOA), TO HA AWCIIEE OH
otoOpaxkarbcsi He OyaeT. XOTS 3TO HE HCKIIOUAET BO3MOKHOCTH BbIJIAYH
uHdopmarmu Ha BP 4 u 3anucu B xypHan coOsithii. «COpocy nndopmariim ¢
JUCIUICS]  BBITIONIHAETCA HakaTuem kiasuiiu «Enter», mpu 3ToM BbIOpaB
COOTBETCTBYIOIIMIA cerMeHT («cOpoc») Ha aucmuiee. [Ipu sToM B KypHaie
coOBITHI BCSI HH(OPMAITUS COXPAHUTCS (B TOM YHCIIE «3alACHIBACTCS» (haKT
«cOpocay mHbopMaHK ¢ yKa3aHWEeM AaThl U BpeMmeHu ). COpoc mHbopMaIun
MOXKET OBITh TAK)KE OCYIIECTBIICH «BHEITHUM) KOHTAKTOM (KHOTIKA «cOpOCH
Ha maHenw/mkady wim 1o Tenmemexanwke). [lpm komanae Ha cOpoc
uHOpMaMK HA JUCIICH BBIBOJUTCA HANOMHHAHWE O HEOOXOAUMOCTH
3apuKCUPOBATh «COpAchIBAEMyIO» WH(OPMAITUIO B OMEPATHBHOM KypHAJIE.
[Ipu moaTBEpKACHUH KOMaHABI «CcOpPOCA» «MWTAIONMIHE» HW300PAKCHUS
JATYUKOB McUe3aroT. M300paskeHrs TaTINKOB, HAXOAAIMIAXCS B «CPabOTaHOM)
COCTOSIHUM IPOAOJDKAOT 0TOOpa)XaTbCs Ha TUCIIIIEE.

OnepaTtuBHBIA WM PEIEHHBI TEPCOHANT MOMKET «IIPOUYUTATHY
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noipoOHYI0 WHGOPMANHIO O KaXAOM CpaboTaBIieM AATYWKE HA JUCILIEE C
MOMOIIBIO KJIABUATYPbI, BHIOPaB COOTBETCTBYIOIIMA CEKTOpP Ha JHUCILIEE.
Nudopmarus mo KaxaoMy AATYMKY BXOMHBIX BO3ICHCTBHIA COXPAHAETCS B
namatad MY 1 Ha ctaguu ero koHdurypuposanus. B mpornecce skcmiyaranuu
npu He0OXOAUMOCTH WH(POPMAITHS MOXKET OBITh OTPETAKTHPOBAHA.

B ciyuae motepu oneparuBHOTO TOKA BCs 3ahMKCHPOBAHHAS 10 TIOTEPH
ormeproka wuHpopmarmsa coxpansercs. Ilocae BOCCTAaHOBIEHHWS THTAHUSA
uHdopManms Ha JUCIUIEE BOCCTaHABIMBAeTCA. B xypHan 3aHocHTCsS (hakT
«MOTEPU» U BOCCTAHOBJICHUA OTMIEPATUBHOTO TOKA KAK OT/ICJbHbIE COOBITHS C
NpUBS3KOH K BpemeHu. Hpopmarus o kKoH(pHUTypariu, 0 TEKyIIeM COCTOSHAN
JATYNKOB BXOJTHBIX BO3JACHCTBUHN 1 MH(POPMAITHUS U3 )KypHAIIA COOBITHIT MOXKET
OBITh «CUMTaHa» U3 MOIYJs yripasiaeHus MY 1 uepes unatepdeiic Tuma USB.

Yuusepcanbibie MPC 5 ucnons3yrtoTcs A BbIJAUM CUTHAJIOB HA
MaHeb EHTPAJbHON CUTHAIM3aUUM 7 OOBEKTA, a TaKXKe Ui peehHHOMN
peTpaHcianuu («CyXod KOHTaKT») WH(OpMaIrmu A JAaTYUKOB BXOIHBIX
BO3/IeiicTBUIM HA TepMuHaIibl P3 u 1A 6.

Kaxnpiit MPC 5 umeer N3 (Hampumep, BoceMb) pene. Peanuzanus
uHpopmarmu Ha naHenb [[C 7 moxer ObITh HACTPOEHA B BUAC CUTHAJIOB OT
MPC 5:

- pabora ycTpoiicTBa (YCTPOMCTB);

- aBapuiiHas HEMCIPABHOCTD,

- IPEeAYNPEANTENbHBIA CUTHAT HEUCIPABHOCTH,

- IOTOJIHATEbHBIEC CUTHAJIBI,

- 3BYKOBOW aBapUUHBIA CUTHAJI.

Kaxapiti MPC 5 umeer MHAWBUAYAIbHBINA aapec, B KaXKIOM MOIYJIE
MPC 5 umeercsa N3 pere.

Monyne ynpaBiaeHus | COMIAacHO BBHIMIOJIHEHHOW MpPH  HAJIAJIKe
KOH(UTYparuu pu cpadaThiBaHUM JTIIOOOTO AATYMKA BXOTHBIX BO3ICHCTBUIMA

BBIAACT KOMAaHAy Ha Cpa6aTBIBaHI/Ie pCac B OAHOM HJIM HCCKOJIBKHX MOIYJIAX
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MPC 5. Kaxngomy monymo MPC 5 npucBauBaeTcsi HHAMBUAYAJIBHOE UMS
(ampec).

Monyne ynpasieHuss 1 COOEPXKUT BUPTYaJIbHBIE JIEMEHTBI BPEMEHH
(3amepkka Ha cpabarbiBaHWE, 3aJ€pKKa Ha BO3BpAT MOCIE OKOHYAHUA
BXOJIHOTO BO3/ICHCTBHA, (POPMHUPOBAHKIE UMITYJIbCA CPA0OTAHHOTO COCTOSTHHUS ).
DnIeMEeHT BPEMEHH MOXET OBITh CKOH(HUI'YPUPOBaH Ui JIOOOro pejie B
moaysisix MPC 5. Beibop 3aiep:KKu Ha BO3Bpar MCKIIIOUAET BO3MOXKHOCTh
dhopMupoBaHUS UMITYJIbCa M, HA000POT, (POPpMUPOBAHKE UMITYJIbCA ACHCTBUSA
peJie UCKITIOYAET 3a/ICP>KKY Ha BO3BpaT.

MoskeT OBITHh BHITIOJTHEHA MMPOTPAMMHAs KOH(HUTYpAITHs PeEe B MOIYIIE
MPC 5 kak «IOBTOPHTEJIb» BXOAHOTO CHTHAja - pese cpadoTaHO BO BpeMs
CpabOTAHHOTO COCTOSIHUA COOTBETCTBYIOIIErO JAaruvka. B mporpammHoit
KOH(UTYpAIuH T Kaxa0ro pene B Mmoayiie MPC 5 mokeT ObITh BBHITIOTHEHA
TaKk Ha3biBaemas «3aumenka». [locie cpabarbiBaHUA COOTBETCTBYIOIIETO
BXOJTHOTO JIaTYMKa pesie cpadaThiBAET U BO3BPAIAETCA B UCXOTHOE MOJIOKEHUE
TOJIbKO «PYYHBIM COPOCOMY.

Mopayns AONOJHUTENBHBIX YycTpoiicTB MJIY 8 mnpegHasHaueH mis
PEIICHHS BCTIOMOTATENIbHBIX 3314 B 1IKady peeiHOM 3allUThl 1 aBTOMATHKH.
On mnpencrasisier coOOi Miary MeYaTHOro MOHTaXka, KOTOpas Ha CTaJuu
W3TOTOBJICHHS (MJTH B MPOIIECCE AKCILTyaTaIlii ) MOXKET OBITh YKOMIUICKTOBaHA
CJICAYIOIIUMHU Y3JIaMHu:

- IIIYHTUPYIOIIUH PE3UCTOP ISl BBICOKOOMHBIX BXOOB;

- HICKPOTACUTENIbHBIN KOHTYP /JIA 3aIUThl KOHTAKTOB PEJIE;

- BpeMS-33JaI0 NI KOHTYP VTS 3JIEKTPOMEXaHUYECKUX PETIE;

Pa3BA3BIBAIOIINUC AUOJbI,

SKBHUBAJICHTHI HAI'PY3KH,

skpuBayicHTH BU n HY kanana;

JIMOJIHbIE COOPKH Pa3InyHbIX BUIOB,;
- U APYTUM.
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Bcero Bo3amMokHO ucnonb3oBark 10 N4, Hanpumep 15, HE3aBUCUMBIX
y3JI0B.

JIuueBas nanens 10 npenHasHayeHa Jisi OTOOPAKEHHS OMEPATUBHOM
uH(dOPMALIMK O COCTOAHUH TUCKPETHBIX JATYMKOB BXOAHBIX CUTHAJIOB MOMYJIA
BXOJHBIX BO3JCHCTBUNA 3 W Ha3HAUEHUA NUCKPETHBIX JATUYMKOB BXOJHBIX
curHajioB Ha auciiee. Ha aucrmee JIIT 10 oTpakaercsa tabnuia, B CEKIMAX
KOTOPOM co/ieprKaTcsi HOMEpa AaTYMKOB BXOAHBIX IMCKPETHBIX CUTHaIoB. [Ipu
HAJIMYUU YIPABJISIONIET0 CUTHAIA HA BXOJIE TUCKPETHOTO AaTyMKa BXOIHBIX
BO3JICUCTBUH COOTBETCTBYIOIAA CEKIMS TaOMUIBI OTOOpakaeTcsi OesibIM
LBETOM, TIPH OTCYTCTBUHU YNPABJIAIONIET0 CUrHANa — 4YepHbIM. C MOMOIIbIO
JIIT 10 ocymiecTBisieTcd MHAMKALMS HCIPABHOCTH M COCTOSIHUS MOJYJIEH
CUCTEMBI.

[IpennoxkeHHass cucTeMa MOXET ObITh BKJIIOUEHA B JIOKAJIBHYIO
uH(OPMAMOHHYIO CeTh Oo0BeKkTa uepe3 uHTepdeiic tuma RS485  wmm
OoNnTHYECKHI nHTEPdEriC.

B npennoxenHodt cucteMe MoxkeT wucnosnb3oBatekea N MBB 3
(HampuMep, AECATh), KaXKAbIA M3 KOTOPBIX coaepxuT n0 N1 momynei
JUCKPETHBIX  BXOAHBIX  CHTHAJIOB  HANPsDKEHUS €O CTYNEHYaro
NEPEKITIOYAOIIMMCS BXOJAHBIM COMpPOTUBICHUEM win 10 NI wmomynei
JTUCKPETHBIX BXOAHBIX CUTHAJIOB TOKA.

Monynu TUCKPETHBIX BXOJIHBIX CUTHAJIOB HAMPSKCHUS TTPEAHA3HAYEHBI
JUTSl TIPUHATHS CUTHAJIOB U PETPAHCIIALIMM WX HA BHEITHUA peructparop BP 4
¥ MOAYJIb yripaBiaeHuss MY 1.

Monynu TUCKPETHBIX BXOJIHBIX CUTHAJIOB HAMPSXKEHUS CO CTYNEHYATO
NEPEKITIOYAIOIIUMCA  BXOJHBIM ~ COMPOTUBJICHUEM TPEAHA3HAYEHbI IS
IIYHTUPOBAHUS BHICOKOOMHBIX BXOJIOB MUKPOTPOLIECCOPHBIX YCTPOMUCTB: MpHU
OTCYTCTBUM HAMPSIKCHUS HA BXOJAE YCTPOMCTBA €r0 BXOAHOE COMPOTUBIICHUE
R1 (mampumep 5xOm), a mpu mojaue HAa HETO HAMPSIKEHUS BHIMIE MOPOTa

cpabaThiBaHUs €ro0 BXOJHOE COMPOTHUBJICHHWE mMepekmodaeTess Ha R2
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(manmpumep 60kOm). Tako#t anroput™ paboThl MO3BOJISAET 0OECTIEUNTH PAbOTY
TPAIULIMOHHON CUCTEMBI KOHTPOJISI U30JIALIMM HA IIUTE MOCTOSHHOTO TOKA MPHU
OTCYTCTBUHU (+) M 3aMbIKAHWM HA 3E€MJIF0 HA BXOJIE MHUKPOMPOIECCOPHOTO
YCTPOMCTBA M MEPEXOJa BXOAHBIX AATUMKOB B HSHEProcOEpPEraromnuil pexum
IIPY MOSABJICHUU ( + ) HA BXOJE.

Monynu AMCKPETHBIX BXOJIHBIX CHUTHAJIOB TOKA MPEIHA3HAYCHBI MJIS
(pMKcamMK TOKOBBIX BXOJHBIX BO3ICHCTBHM (QHAJIOT Pelie yKa3aTeabHOTO).

VYKa3zaHHbIE MOJYJU JUCKPETHBIX BXOJHBIX CUTHAJIOB cojaepkar N2
(HampuMep, BOCEMb) WH(OOPMATMOHHO HE3aBUCUMBIX TUCKPETHBIX TAaTUAKOB
BXOJTHBIX BO3JCHCTBUIA, KOTOPbIE TAJIbBAHUYECKHU PA3BA3aHbBI JPYT C APYTOM.

Jlatunk umeeT HanpsikeHue cpadarbiBanuss Ucp, KOTOPOE MOKET ObITh
33/1aHO JJ1s1 MPABWJIbHOM pabOThI BXOJHOTO TUCKPETHOTO IATYMKA TPH PAa3HBIX
Un (110B, 220B ut.1.).

Takoke KakAbli AMCKPETHBIM JAaTUYMK BXOAHBIX Bo3aewcTBuii MBB 3
MMEET BO3MOXKHOCTD peali3alun nojryqacMoii nagopmanmu Ha BP oO6bekra
4.

Bxoausie nuckpeTHbie nHPOpMAIMOHHBIE CUTHAITBI U3 cxeM P3 u [1A 6
(cHTHAJT HANPSDKEHWSI, CUTHAJI TOKA) OCTYNAOT HA WHAWBHYaJTbHBIC BXOJIBI
MoayJiel  BXonmHbIX BozaekcTBuii 3. B MBB 3 mnpumensior nBa Tumna
JUCKPETHBIX JATUMKOB BXOJHBIX BO3JICHCTBUN HampspokeHus HomuHajgoMm 110
B nmm 220 B 1 qucKpeTHBIC TaTUYUKX BXOIHBIX BO3ACHCTBHM TOKA HOMHUHAJIOM:
0,010 A; 0,015 A; 0,025 A; 0,050 A; 0,075 A; 0,100 A; 0,150 A; 0,250 A;
0,500 A; 1,0 A; 2,0 A.

Bxonst MBB 3 snektpuuecku «pa3BsizaHbl» APYT € IpyroM. B gaHHBIX
MOJYJISIX OCYIIECTBIIACTCS CEJICKIMS BXOAHBIX WH(POPMAITMOHHBIX CHUTHAJIOB
Mo aMIummTyae. JIMCKpEeTHBIN JaTuMK BXOAHBIX BO3JACHCTBHM CpabaThiBacT,
eci WH()POPMAITMOHHBIN CUTHAJ MPEBBIIIACT 33JAaHHOE MMOPOTOBOE 3HAUYCHHE.
[Ipu cpabarbiBaHMM BXOJHOTO JaTdyuMKa 3aMbIKAeTCs I€Nb CUTHAlA Ha

«BHEIIHUI» PETUCTPATOP, TaJbBAHWYECKH Pa3BA3aHHAS OT BXOAHOW LENHU
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JaTuvKa.

Kpome Toro, mudopmanms 0 COCTOSHUM KaXKIOTO BXOJHOTO JaTyuKa
(cpabotan/ne cpaboran) 3anuckiBaeTcsa B peructp MBB 3. Kaxasiii Mmomgysnb
BXOJHBIX BO3JACHCTBUN UMEET MHAUBUAYATHHOE «UM» (3apec) U 1O 3arpocy
MY 1 «nepenmceiBaeT» HHGOPMAIIHIO U3 CBOETO PETHCTPA HA IIWHY JTAHHBIX,
OTKYJla OHA ¥ «CUMTHIBAETCA» MOAYJIeM ynpasiieHus MY 1 ansa naneHennei
o0pabotku. B Tom uucie 8 MY 1 ocyiiecTBisiercss mporpaMMHasi CeNIeKIus
BXOAHBIX WH(POPMAITMOHHBIX CHTHAJIOB 10 BPEMEHH — U3MEHEHHE COCTOSHHUS
JaTdYuKa MEHBIIE 33TAaHHOTO BPEMEHU HTHOPHUPYETCSI.

B Momyne MUCKPETHBIX BXOMHBIX CHUTHAJIOB HAMPSOKEHUA  BXOAHOE
COTIPOTHBIICHUE JaTUWKa JUCKPETHOTO BO3ACHCTBHUSA, TIPH OTCYTCTBUH
BO3/ICHCTBUA, MOCTOSTHHO U cocTapsieT RkOwm (Hampumep SkOM), 9TO HUXKE
yCTaBKH cpabaThIBaHUS KOHTPOJISI U30JISIIMK. Takoe BXOJHOE COMPOTHBIICHHUE
obecrieunBaeT pabOTy CXeMbI KOHTPOJIA U3OJIAIMH TIENIEH OTIEpaTUBHOTO TOKA
TIPY TTOSIBJICHUH «3€MJTN» HA MTPOBOE «CO CTOPOHBI TUTFOCA», a TAK)KE CHUKAET
YPOBEHb TOMEX TMPHU IMHHBIX KAOCTbHBIX CBIA3AX OO0 SKCIUIyaTallMOHHO
MPUEMJIEMOTO YPOBHH.

B Moayne BXOAOHBIX CHUTHAJOB HAMPSDKEHUS CO  CTYIMEHYATO
NEPEKITIOYAOIINUMCS BXOAHBIM COMPOTUBICHUEM BXOJHOE COMPOTHBIICHHUE
JaTduka BXOAHBIX  BO3JACHCTBHN  HaANpPSOKEHUS  aBTOMATHYCCKH
MIEPEKITIOYACTCS 10 CIIEAYIOIIEMY allTOPUTMY:

- TIpM HAJIMYWWA HAa JUCKPETHOM BXOJ€ CHUTHAJIAa C YPOBHEM MEHEE
HamnpsoKeHUA cpadaTbiBaHUS BXOJHOE COMPOTHBIICHHE cocTaBiaeT R1 kOwm;

- B Ccllydae YBEIIMUEHWA YPOBHSA BXOMHOTO curHama Oonee Ucp
(mpeBbITIIeHNE TOpora cpabdaTsiBaHUs AUCKPETHOTO BXO/Aa) Ha Bpems Oolee
33IAaHHOTO  aJITOPUTMOM  BXOAHOE  COMPOTHBIICHWE  aABTOMATHUYCCKH
yBenuuuBaercs 10 R2 kOwm;

- TIPU OTKJIFOYCHWHM BXOAHOTO CHWTHAJla WA TPA YMCHBIIICHHUH €TO

YPOBHA HHMXKXC II0pOra BO3Bpara BCJIMYKMHA BXOAHOI'O COIIPOTHBJICHHUA
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aBTOMaTH4eCKU yMeHbinaeTcsa 10 R1 kOM ¢ 3a1aHHBIM BpEMEHEM.

[IpuMeHeHne OaHHBIX MOAYJIEH 00eCneuynBaeT TEPMOYCTOHYMBOCTD
MBB 3 npu Haauuuum Ha €ro BXOJaX IMOCTOSHHO JE€HCTBYIOIIMX
WH()OPMAIIMOHHBIX CUTHAJIOB.

Moaynb AMCKPETHBIX CUTHAJIOB TOKA MOKET OBITH C PSIZIOM HOMUHAJIOB
10 TOKY, TOBTOPSIOIIUM psifi yKazareabHbIx pese: 0,010 A; 0,015 A; 0,025 A;
0,050 A; 0,075 A; 0,100 A; 0,150 A; 0,250 A; 0500 A; 1,0 A; 2,0 A. B cocras
JQHHOTO MOMAYJISI MOTYT BXOJWUTHh JATUMKK OJAMHAKOBOTO HOMHWHAJIA WJIA HA
HECKOJIbKO Pa3JIMUHBIX HOMUHAJIOB.

Nudopmarus 0 COCTOSHUN KaKIO0TO AUCKPETHOTO JAATYMKA BXOJIHBIX
BO3JICUCTBUHN MOCTyMaeT B MOAy/b yrnpasicuus 1. B moayne ynpasnenus 1
OCYIIIECTBIISIETCS TPOTPAMMHAS  CEJICKIUS BXOMHBIX HWH(OPMAIIMOHHBIX
CUTHAJIOB 1O BPEMEHHU - U3MEHEHHUE COCTOSHUS TUCKPETHOTO JATUNKA MEHBIIE
3aJaHHOTO BpeMeHu urnopupyercs. Ha Heucnonb3yembiit MBB 3 MoxkeT ObITh
YCTAHOBJIEHA «Mackay. [Ipu 3TOM COCTOAHME AATUMKOB TAKOTO MOAYJA 3 HE
oroOpaxkaeTcsi Ha nucrjiee jauneBoid twiatel 10 w He ¢ukcupyercs B
SHEPrOHE3aBUCUMOU TTAMSATH.

JINCKpEeTHBIA AaTYMK BXOAHBIX BO3ACHUCTBUI cpabarbiBacT, €CiH
WH(GOPMAITMOHHBIA CUTHAJT TIPEBHIIIACT 3aJaHHOE TTOPOToBOoe 3HaueHue. [Ipu
cpabaTbiBaHUKM JUCKPETHOTO JaTyMKa BXOJHBIX BO3JCHCTBHM 3aMbBIKACTCS
nenb curHana Ha BP 4, koTopas rajibBaHWUYECKU pa3BA3aHa OT BXOAHOM 1eNu
narunka. [Ipu pabore cucteMbl MPEAyCMOTPEHA PETPAHCISAIMS BXOIHBIX
Bo3nelicTBui Ha BP 4 B peanbHOM MaciiTabe BpEMEHH.

JleicTBHE Ka)XXKAOTO OaTYMKa BXOJHBIX BO3ICHCTBHM MOXKET OBIThH
HACTPOEHO:

- Ha ICKCTBUE OJHOTO WJIM HECKOJbKUX penie rodoro MPC 5;

- Ha AercTBUE Beex pene ogHoro MPC 5

- Ha aelcTBre Beex pene Becex MPC 5.

KonnuecTBo Moaymel BxoaHbix Bo3aehcTeuii MBB 3 mMoxeT ObITh OT

14



10

15

20

25

ofHOTO 10 N.

Anroput™ paboThl TPEAJIOKEHHON CUCTEMBI:

- BXOJIHbI€ TUCKPETHbIE MH(MOPMAIIMOHHBIE CUTHAJBI U3 cxeM P3, T1A,
yIpaBiieHUs (CUTHAJI HAMPSKEHUS, CUTHAJI TOKA) MOCTYNAIOT HA JUCKPETHBIC
JIATYAKUA BXOJHBIX BO3JICUCTBUIA MOIYJIEH BXOIHBIX BO3/ICHCTBUN,

- CpeacTBa MOAYJIA BXOJHBIX BO3JCUCTBUNA OCYILIECTBIIAIOT CEIEKIHIO
BXOJIHBIX JTUCKPETHBIX CUTHAJIOB MO BEJIUYUHE,

- CpEeACTBA MOJIYJiA BXOJHBIX BO3ACHCTBUN TMEPENAIOT BXOIHBIC
JVCKPETHBIC CUTHAJIBI B MOAYJIb YIIPABIICHUS,

- OJHOBPEMEHHO CPEACTBA MOAYJIA BXOOHBIX BO3JCHCTBUUA MEPEHAIOT
BXOJHBIC JUCKPETHBIC CUTHAIBI HA BHEIIHWNA PETUCTPATOP OObEKTa W/WIH B
WH()OPMATMOHHYIO JIOKATBHYIO CETh 00BEKTA,

- CcpeAcTBa MOAYJIA YOPABJIEHHSA OCYLIECTBISIET MPOTrPAMMHYIO
CEJICKITUIO BXOTHBIX WH()OPMAIIMOHHBIX CUTHAJIOB 1O BPEMEHHU,

- CpeICTBAa MOAYJIA YIPaBJICHUS TMepeaaoT MHGOPMAIMIO K MOIYIISIM
pejie U CUTHAJIM3AlUKU IS €€ NajibHeHIled peanu3anuu Ha TepMuHaisl P3 u
[TA, ueHTpaJIbHON CUTHAIM3ALINH.

[IpennoskenHas cucreMa 00€CIIEUnBaET:

- (puKcaIIo, 3aMUCh B YHEPTOHE3ABUCHMYIO TIAMSTHh U CUTHATU3ALIHIO:
VIIPABJISAIOIINX BO3ACHCTBUM PEIICHHON 3alIMTHI 1 ABTOMATUKHA YU YIIPABJICHUS
(P3A wu TIA); cocrosaue ycrpoiicts P3A m [TA m OTAEIBHBIX Y3JI0B 3THX
YCTPOMCTB.

- HETIPEPBIBHBIA aHAJIA3 TOCTYMAONeH WHGOPMAIUA U PEaTH3aInio
WHOPMAIMOHHON CHTHAJU3AlMKA. JEHCTBHEM Ha TIAHENbh IEHTPaJIbHON
CUTHANM3alMK; BhIJaded wHopManmu Ha coOcTBeHHOE Tabno;, BhIAAUESH
uHDOpMaMK HA BHENTHUN pPETUCTparop WWik B WH()OPMAIMOHHYIO
JIOKAJIbHYIO CETh OOBEKTA;

- TIPEVIOKCHHAs KOHCTPYKLMSA JUCKPETHBIX JAaTYMKOB BXOIHBIX

BO3/ICUCTBUI TO3BOJISIET MEPEHUTH B PEKUM pPabOThl JaTuWKa C MaJIbIM
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10

KOJIMYECTBOM BBIAEISEMOTO TEIIA MPH JJIUTEIIbHOM YIIPABJIAIOIIEM CUTHAJIE.

Bpriiie ykazanHbie TpU3HaKy 00€CcneunBatOT OecnepeOoHHOCTh pabOThI
YCTPOMUCTB PENEHHON 3aIUTHI, IPOTUBOABAPUMHON ABTOMATUKH, YIIPABICHUS.

CnemmanuctaM B JaHHOM OOJIACTH  TEXHUKH OYEBUAHO, YTO
MPEIOKEHHAS CHCTEMA MOKET ObITh PEaM30BaHA U3BECTHBIMU PELICHUSMHA
W T[POrpaMMHO-ANMAPATHBIMUA CPEICTBAMHU. XOTS BbILIE ObLIA OMHCAHBI
pa3InuHbl€ BAapUAHTHI OCYIICCTBIICHHS, CJIEAYET MOHWMATh, YTO OHU ObLIA
MPEACTABJICHBI TOJBKO JIA MPUMEpPA, a He IS orpaHnyeHus. Takum oOpa3om,
OXBaT U 00bEM U300PETCHHS HE AOJKEH OTPAHUUMBATHCS BBIIICOMUCAHHBIMU

BAapHAHTaAMM.
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DopmyJia
1. Cucrema a1 mnpuemMa W MEPEAAUYd CUTHAJIOB PENICHHOM  3alllUTHI,
MIPOTUBOABAPUMHON ABTOMATWKH, YIPABJICHUS, KOTOpas COJNEPIKAT MOAYJIb
VOPaBIICEHUsA C LUEHTPAIBHBIM MUKPOMIPOLECCOPOM M HHEPrOHE3ABUCUMOM
MaMATHIO, MOAYJIb MATAHUA, N KOJTMUECTBOM MOJYJIENA BXOAHBIX BO3ACHCTBUM,
MEPBBIM BBIXOJI KOTOPBIX COCIMHEH C BHEIIHWM PETUCTPATOPOM, a BTOPOH
BBIXOJl - C MOAYJIEM YIPABJICHUS, MO MEHBIICH MEpe OAWMH MOAYJIb PEIE U
CUTHAJIA3ALNK, KOTOPBIA MO IIMHE AAHHBIX CBA3aH C MOAYJIEM YIPABJICHUS, U
MpeaHa3HaYeH U1 PETPaHCIANMKA 00pa0OTaHHBIX CUTHAJIOB HAa TEPMHUHABI
PENICHHOM 3aIUThl ¥ MPOTHBOABAPUIHON aBTOMATHKH W/WITA HA TIEHTPATBHYIO
CUTHAJIM3ALMIO SHEPreTUUECKOTO OOBEKTa, W MOIYJIb JOMOJHUTEIbHBIX
YCTPOMCTB, NPU HSTOM MOIYJb YIIPABJICHUS CBOMMH BXOJAAMHU-BBIXOAAMH
MOAKJTIOYECH K ABTOMATHU3UPOBAHHBIM CcUCTEMaM YIPaBJICHUSA
TEXHOJIOTHYECKUM MPOLIECCOM, K JIMLEBOW MAHENIH, Ha KOTOPOW HAXOIATCS
WH()OPMAIIMOHHBIN JUCIUIEH W KJIaBHATypa, U K HE MEHEE 4YeM OJHOMY
IIEPCOHAIIBHOMY KOMITBIOTEPY, KOTOpas OTJIMYAETCS TEM, UTO KAXKABIA M3
MOJYJICH BXOJHBIX BO3JCUCTBUN comepkuT 1m0 NI konmuuecTBa MOmyIe
NUCKPETHBIX  BXOJHBIX  CUTHAJIOB  HANpPsKEHUA  CO  CTYyNEHYAro
MEPEKITIOYAIOIIIUMCS BXOJHBIM COMPOTUBJIEHHEM Wi 10 NI konudecTa
MOMYJICH JUCKPETHBIX BXOJHBIX CHUTHAJIOB TOKA, KOTOphle cojaepkar N2
KOJTMYECTBO MH(OPMAIIMOHHO HE3aBUCUMBIX JTUCKPETHBIX JTAaTYMKOB BXOIHBIX
BO3/ICHCTBUN ¢ aBTOMATHYECKUM TEPEKITFOUCHUEM BXOAHOTO COMPOTUBIICHUS
B 3aBUCHMOCTH OT BEJIMYMHBI M TPOJOIKUTEIIBHOCTA BXOIHOTO JUCKPETHOTO
CUTHAJIa HANPSKEHUS, KOTOPBIE TAJIBBAHUYECKHA Pa3BA3aHbI JPYT C APYTOM,
MPUYEM MOIYJIU JUCKPETHBIX BXOJAHBIX CUTHAJIOB HANPSIYKEHUS BBITIOJIHEHBI CO
CTYNEHYATO MEPEKITIOYAOIAMCS BXOJIHBIM CONPOTUBJICHUEM 5|
MPEAHA3HAYECHBI JUIS IYHTUPOBAHUA BBICOKOOMHBIX BXOJIOB

MHUKPOMPOLECCOPHBIX YCTPONCTB.



2. Cucrema no 1.1, koTopas 0T/ IMUAETCsI TEM, YTO MOJYJIb YIPABJICHUA
BBITIOJIHEH C BO3MOYKHOCTBIO:

- 3a/IaHUE KOJIMYECTBA MOAYJIEW BXOJAHBIX BO3AECHCTBUN W MOIYJIEN
peiie U CUTHAIU3ALNK,

- 33/1aHUE «MACKW» HA OTIEJIbHBIE JAaTYMKHU BXOJHBIX BO3JCUCTBUN
W/ 33J]aHAe «MACKW» Ha OTJCIIbHBIC MOIYJIN BXOTHBIX BO3JICHCTBUA;

- 3aJlaHUEC HANPABJICHUA JEUCTBUS KaXKJIOTO MJaryvuka BXOIHBIX
BO3JCUCTBUIM HA UCIIOJIHUTEJIBHBIE PEJIE MOAYJIEH PENE U CUTHAJIN3ALIUHN,

- 33/JlaHUe BBIJICPKKA BPEMEHHW Ha (UKCAIMIO BXOMHBIX
BO3JACUCTBHH,
- 3amanve WHQPOPMAIMOHHBIX 3aMUCEH M0 KaXJAOMY JaTYMKy BXOJIHBIX

BO3JICUCTBUH JUIs1 OTOOPAXKCHHS HA JUCIJIEE U B YHEPTO3aBUCUMYIO MaMSATh.

3. Cucrema 1o 1.2, KOTOpas OTJIUYAETCsl TEM, UTO MOJYJIb JOTOJHUTEIbHBIX
YCTPOMCTB CONECPIKUT: NTYHTHUPYIOIIHH PE3UCTOP, HCKPOTACHTEIIbHBIM KOHTYP,

OKBHUBAJICHT HArpy3KH, PAa3BA3bIBAIOIIUC AUOAbI, BPCMA-3a1at0OIIHUEC LCIIH.
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"O" HOKYMEHT, OTHOCAINMIACA K YCTHOMY DACKDPBITHIO, 3KCIIOHH- B3ATHIA B OTACNBHOCTH
POBAHMIO H T.[. "Y" DoKyMeHT, umMeronuii Hauboiee 61M3K0e OTHOMEHHE K MPEaMETY
"P" HOKYMEHT, onyGIHKOBaHHBIA 10 IaThl OAa4YH €BPasHICKON MIOHCKA, TIopoYamui H306peTaTeNbCKHit YPOBEHb B COMETAHHH C
3a4BKH, HO NOCJIE AaThi HCIIPAILIHBagMOTroO MPUOPHTETA JPYTHMH AOKYMEHTAaMH TOM XK€ KaTeropHu
"D" DOKYMEHT, IPUBEAEHHEIH B €Bpa3HiicKoll 3asBKe "&" NOKYMEHT, IBJMIOMMICS IaTCHTOM-aHANIOTOM
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