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HacToslwee pyKkoBOACTBO MO 3KCMayaTauun pacnpocTpaHAeTcs Ha 60K peyeBOro onoselleHus
«CepeHanaK» (ganee — 6PO) nsrotasnmsaembii no TY 26.30.50-014-23713518-2024 v npegHasHa4YeHo gns
N3y4yeHUn yCTpoMncTBa, paboTbl M NPaBMA €ro 3KCnayaTaLmu.

MpegnpuATHe-N3roToBUTENb OCTABAAET 3a COOOIN NPaBO BHOCUTb B KOHCTPYKUMIO BPO nameHeHwus, He
OTPaKEHHbIE B AOKYMEHTALMU U He YXYALLIAIOLLME ero XapaKTePUCTUKN.

1. ONUCAHUE N PABOTA U3AENNA
1.1 NOKASATE/IN HASHAYEHUA

* BPO obecneunBaeT aNEKTPUYECKYIO COBMECTUMOCTb C MPUEMHO-KOHTPO/IbHBIMU NOXapHbIMU Npubopa-
MW 1 MHbIMW UCTOYHUKAMM CTapTOBOTO CUrHana (KOMaHAbl) 3anycKa ONoBELLEHNA, UMEIOLWMMM BbIXOA TMNa
«CYXOM KOHTaKT» (3aMblKatOLLMIA KOHTAKT Pesie UM KHOMKMK, BbIXOZ, C OTKPbITbIM KOJIIEKTOPOM).

* BPO MmeeT ABa BXoAa 414 IMHUI yNpaB/ieHna C BO3MOXHOCTbIO Pacrno3HaBaHWa A0 ABYX KOMaHA, Ha
KaXk4oM TMHUN.

* BPO aBTOMaTUYECKM KOHTPO/IMPYET UCMPABHOCTb IMHUI yNpaBieHna Ha 0bpbIB, KOPOTKOE 3aMblKaHWe U
OTK/IOHEHUWE CONPOTUBNEHMUSA.

* BPO MMeeT BbIX0OA, 417 NOAKAYEHUA TMHUN ONOBELLEHWUA C MACCMBHBIMM ONOBELLATENAMM U 3aLLUTON OT
KOPOTKOIO 3aMblKaHMWA, @ TaK¥Ke BbIXOA A8 NOAKIOYEHUS IMHUM ONOBELLEHUA C B1OKaMM paclumpeHus
OMOBELLEHUSA (MHENHbIV BbIXOA).

* BPO aBTOMATMYECKM KOHTPOAMPYET UCMPABHOCTb IMHMI ONOBELLEHUA Ha 06pPbIB, KOPOTKOE 3aMblKaHUE U
OTK/IOHEHUWE CONPOTUBNEHMUSA.

* BPO ponyckaeT napannenbHoe, napanienbHo-NocnefoBaTenbHoe U 3Be3g0006pasHoe nogKayeHue
onosellaTenen.

* BPO nmeeT GyHKUMM HACTPOMKKM paboTbl C AMHUAMM YNIPABNEHMA M ONOBELLEHMA B LUIMPOKOM AManasoHe
CONPOTUB/IEHUNA.

* BPO obecneuymBaeT 3anycK ONOBELLEHWA B aBBTOMATUYECKOM (MO KOMaHAaM C IMHUIM yNpaBAEHUSA) PEXUME.
* BPO coepKMT 3anncaHHble B IHEProHe3aBUCMMONM NamATH pedeBble cooblieHus. A XpaHeHua cooblue-
HWU BPO TaKKe f0NyCKaeT UCNO0/1Ib30BaHME CbEMHbBIX KapT NamaTy.

* BPO N03B0O/IAET 3aNMCbIBATb COOOLLLEHMSA HA KapTy NamMATU NOCPEACTBOM BCTPOEHHOTO MUKPOGdOHa.

* BPO obecneymBaeT TPAHCAALMIO 3aMMCaHHbIX COOBLLEHNA.

* BPO umeeT gBa 0606LLEHHbIX AUCKPETHbIX Bbixoga «IMyck» M «HeucnpaBHOCTb» ANA AanbHeNLwen
nepeaayv aHHbIX UHGOPMALLMOHHbIX CUTHA/IOB BO BHELLHMWE Lenu.

* OTobpaxkeHue MHPopmauum o pabote BPO npou3BoAMTCA NOCPEACTBOM BCTPOEHHbIX CBETOAMOAHbLIX
WMHANKATOPOB M ManorabapuUTHOro 3ByKOBOTO U3ly4aTens.

* BPO umeeT ABa BBOAA 3/71€KTPONUTaHUA (OCHOBHOE W pe3epBHOE) M obecneynBaeT aBTOMATUYECKOe
nepektoYeHNe 31eKTPONUTAHUA C OCHOBHOIO BBOAA Ha pe3epBHbIA MpU NPONafaHUM HanpaxKeHua Ha
OCHOBHOM BBOZAE, M 06paTHO, 6€3 Bblauu IOMKHbIX CUrHA0B (B TOM YMC/Ie BO BHELIHME Lenu).

* BPO obecneynBaeT aBTOMATUYECKUIA KOHTPO/b COCTOSIHWUS BBOZLOB MUTAHWUA C BK/IOYEHWEM CBETOBOW
WHAMKALMK U 3BYKOBOW CUTHAIM3aLMMN O HEUCNPABHOCTM NPY NPONagaHum AW CHUKEHUU HUXKE A0MYCTUMO-
o YPOBHA HAaNPAXKEeHUA NUTAHUA No tobomy BBOAY.

* BPO, NpW HANIMYMM HaNPAXKEHMA Ha OCHOBHOM BBOZE 3/1EKTPONUTAHUSA, COXpaHaeT paboTocnocobHOCTb B
OEXYPHOM U CNYKEBHbBIX PeXMMaXx NPu paspAKEeHHOM MU OTCYTCTBYOLWEeN baTapee.

* BPO obecneunBaeT 3almUTy aKKYMyNATOpHOM 6aTapeu oT yboKoro paspasa, NepenotoCOBKU U KOPOTKOTO

3aMblKaHWA B HAarpyske. 3



1.2 YCTPOICTBO U3LENNA

BPO vmeeT MOHO6/104HOE MCNONHEHWE U MOMELL,AETCA B NPAMOYTObHOM N1acTMaccoBom Kopnyce. Kopnyc
COCTOUT M3 OCHOBAHMUA W CONPATaemMoW C HUM MaHenun C OTKMAHOW KpblwKoi. BPO akcnnyaTupyetcsa B
HAaCTEHHOM MOJIOXKEHWUW, ANA YEero B OCHOBAaHUM MMEIOTCA 3/1IEMEHTbl KpenneHUa Ha BEPTUKANbHYIO NoBep-
XHOCTb M OTBEPCTUSA 419 BBOAA NPOBOAHUKOB BHELLUHWX NOAKNOYEHUN.

B BepxHeWl YyacTv Kopnyca Ha NaHen KPenuTca naaTa ynpaBaeHUs, B HUKHEW YacTU HaXxo4MTCA MecTo Ans
pasmeLLeHNn akKyMynATOPHOM baTapewu.

Ha naHenu pacnonaratotca opraHbl ynpasaeHus EPO 1 anemeHTbl CBETOBOM MHAMKALUW — ABYXLUBETHbIE
csetoanoabl «MUTAHUE», «<HEUCNPABHOCTb» u «NYCK». Csetoaunoab «MUTAHUE» un
«HEUCMPABHOCTb» MMetoT 3eNEHbIN 1 KENTbIN LBeTa cBedeHun, a «[TYCK» KpacHbI U KENTBIN.

Mop cBeTOAMOAAMM HAXOAATCA TPU KHOMKW. Bbille MHAMKATOPOB NOMELLAIOTCA 3BYKOBOM CUFHANN3ATOP U
MWKPOGDOH, CKPbITbIE NOA NaHeNbHo.

Ha HW»KHeW cTopoHe NnaTbl ynpaBieHUa pacnoiaratoTc BUHTOBbIE KNEMMHbIE COEAUHUTENN ANA BHELWHUX
noaKkntoueHui. Cnpasa oT KIEMMHbIX COeANHUTENEN HAXOANUTCA AeprKaTeNb A/1A KapTbl NaMATU.

[na nofKNOYEeHWUA aKKYMYNATOPHOW BaTapen oT NAaTbl ynpas/ieHUA BbiBeAeH Kabesb ¢ COOTBETCTBYHOLLM-
MW coeguHUTenamu. MonapHoOCTb NoAKAoYeHMA 0603HaYaeTcA LLBETOBOM MapKMPOBKOM: YEPHbIN — K MUHYCY,
KPacCHbI — «NaoCY.

Obwuit BUA, U3penus, yCTaHOBOYHbIe W rabapuTHble pa3mepbl, PAcnoNoXKeHWe OPraHOB yNpaBAeHUsA U
CUrHaNM3aLmmn npuseseHbl B MpunoxeHun A.

1.3 NPOBEPKA PABOTOCMOCOBHOCTMU. BbICTPbIA CTAPT

MN3BnekuTe nsgenve 3 ynakosku. ECavm nsgenme Haxogmnoch B yCI0BUAX OTIMYHbLIX OT pabounx, To nepeg,
MCMONb30BaHWEM Ero C/esyeT BblAep:KaTb B pabounx ycnoBuax npumeHeHus He meHee 0,5 yaca, a npu
KOHAEHCcaL MM BNaru Ha Koprnyce —He MeHee 2 4acos.

BbInonHUTe cnesytoLme NOAKAYEHNA K BUHTOBOMY KIEMMHOMY COEAMHUTENO Ha 9 KOHTAKTOB (pUcyHOK 1.1):

1) 0o4MH Pe3nCTOp U3 KOMMNJIEKTA NOCTABKM K KOHTaKTam 1 u 2;

2) aBa nocnenoBaTe/ibHO COeANHEHHDBIX PE3UCTOPA K KOHTakTam 3 n 4;

3) To Ke K KOHTaKTam 51 6.
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PucyHok 1.1 Mogxntoyermne ana nposepku 6PO nepekntoyatenei

MoZKNlounTe K BUHTOBOMY coefiMHuTento «J/10» peyeBoi onoseLlaTeNb C Pas3ge/iuTesibHbiM KOHAEHCaTo-
pom, Hanpumep «CepeHaga-3(6)-(M)», Kak yKasaHO Ha pUcyHke 2.2(a). K Tem ke knemmam onosewiatens

NOAKNIOUMTE PE3UCTOP U3 KOMMIEKTa NOCTaBKM.
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MepeKkntoyaTen Ha NaHeNN ynpaBneHUA yCTaHOBUTE B MOIOXKEHWE NOKa3aHHOE Ha pUCYyHKe 1.2.
MPOBOAHMKN NNaTbl yNpaBAeHWs MOAKAOYUTE K aKKyMynaTopHoi 6GaTapee cobntofas nNonspHoOCTb

(KpacHbIV NpoBOA,— «NAKCY, YEPHBIA — «MUHYC»). BaTapes foNKHa 6bITb MCNPaBHA M MONHOCTbLIO 3apAXKeHa.
Ha BuHTOBOW coeanHuTenb «CETb» noaalite ceTeBoe HanpsaxkeHue 220 B 50 .

BPO BKAtoYaeTcA M nocsie KOPOTKOFO 3BYKOBOTO CUrHANA BbICOKOTO TOHA NepPexoamuT B CNYKEDOHbIN pexum.
Bce MHAMKATOPbl UMEIOT XKENTbIN LiBET CBEYEHUS.

HaxmuTe n otnyctmute KHONKy «2». MHankatop « HEMCMPABHOCTb» muraer.

Mocne KOPOTKOro 3BYKOBOMO CMrHazla BbICOKOrO TOHA HaXXMUTe M OTMYCTUTE KHOMKY «3». WHauKaTop
«MYCK» muraer.

[oxanTecb KOPOTKOrO 3BYKOBOIO CUrHasa BbICOKOrO TOHA. YKenTble MHAMKATOPbI NoracakoT, MHAMKATOp
«MUTAHUE» meHseT uBeT Ha 3enéHblii. BPO paboTaeT B geXKypHOM perkume.

3aMKHUTE HAKOPOTKO OAMH M3 Pe3nCTOPOB Ha KOHTAKTax 5-6. lNpoucxogut nyck onoselleHua. Yepes
NOAKNOYEHHbIV pedeBoli OnoBeLLaTeb TPAHCIMPYeTCca TecToBoe coobleHune. MHamkaTtop «MYCK» ceeTutea
KpacHbIM LiBETOM M 3BYYUT NePUOAMYECKUIA 3BYKOBOW CUTHAN BbICOKOTO TOHA. PeueBoe coobuieHne neprnoan-
YeCcKM NOBTOPAETCA NOKa Pe3MCTOP 3aMKHYT.

CHMMUTE 3amblKaHUe C pe3ncTopa. TpaHCNALWA PeYeBoro CoObLIEHUA U CUrHANU3aLMa NpeKpaLLatoTcs.
BPO paboTaeT B ferKypHOM pexkmme.

OTkntounTe BPO OT NUTaOLWKUX HANPANKEHWUA.
BPO cuMTaloT NPUroHbIM K SKCM/IyaTaLmMm, ecv ero pabota cOOTBETCTBOBA/A YKa3aHHbIM BbllUe AeUCBUAM.
2. NICNON1Ib3OBAHUE NO HASHAYEHUIO
2.1 OBLWUE YKA3AHUA
2.1.1 AnnapaTtHasa KoH}uUrypaumsa

Mepen skcnnyataumeit BPO cnepyer 3agaTh annapatHylo KOHOMrypauuio peskmma paboTbl msgenus.
KoHdurypauma onpegenserca yCTaHOBKOM COOTBETCTBYIOLLMX MepekatoyaTeneil Ha naHenu ynpasiaeHus
(MpunoxeHue A). HasHaueHWe nepek/ovaTenei npuseaeHo s Tabamue.

MonoxeHune HasHaueHue Onwuca-
nepekatoyartens Hue
ni |9 1 OfHa KomaHga Ha IMHUK yrpaBaeHua n.2.1.3
[T [lBe KOMaHAbl Ha IMHUK yNpaB/ieHUA
n2 |[= 1 KOHTPO/Ib IMHUKN ONOBELLEHMA MO CONPOTUBAEHUIO IMHUN Mn.2.1.5
[T KoHTpo/b IMHUKM ONoBELLEHUA MO CONPOTUBAEHUIO Harpy3Kku
n3 | = | KOHTpO/b IMHWUI NO AMana3oHy AOMNYCTUMbIX 3HAYEHU M
[ KOHTPONb SIMHMIA MO JONYCKa@MOMY OTK/IOHEHUIO
na |9 1 KOHTpOAb AMHMKM onoBeLLeHMA NO CONPOTUBAEHUID NOCTOAHHOMY TOKY
[ KOHTpO/Ib IHUK ONOBELLEHUA MO CONPOTUBAEHUIO MEPEMEHHOMY TOKY

MepekntoyaTenn yCTaHaB/AMBAIOT A0 BKAOYEHUA M34ENUa Uan npu paboTe B AeKypHOM pexkume. Ecam
U3Lenne HaXOAMUTCA B AEXKYPHOM peXMME, TO A1A NPUMEHEHUA YCTaHOBIEHHOM KOHOUIypauum nepesoaaT
BPO B cnyKebHbIl pexxunm n obpaTtHo.

2.1.2 PeueBble coobuieHUn

BcTpoeHHas namaTb BPO coaepkuT ABa peyeBblix CO0bLLIEHNA 06LLel ANUTeNbHOCTbIO He MeHee 16 ¢, He
[OCTYMHblE A/17 USMEHeHWA Nosib3osaTesieM. [lepBoe coobLLeHNe —TPEBOXKHOE, BTOPOE —TECTOBOE.
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B KauecTBe NCTOYHMKA COODBLLEHMI TaKKe AOMYCKAaeTCA UCNoab30BaHMe KapT namaTi dopmata Micro Secure
Digital o6bemom no 4 6.

KapTy namaATtu, He BXOAMBLUYIO B KOMMIEKT NOCTaBKM, Nepes, npuMeHeHem cnesyet noaroToBUTb K paboTe.
[nA 3T0ro, ¢ NOMOLLbIO CTOPOHHUX CPEACTB BbIYUCAUTENbHOM TEXHWUKW, NPOU3BOAAT, NPU HEOBXOAMMOCTH,
dopmaTnpoBaHme KapTbl B cucteme FAT32. 3aTem B KOPHEBOW ANPEKTOPUN KapTbl CO34a0T NAMNKM C MMeHaMm
«default» n «user». Kaxkgan nanka MoxeT cofieprkaTb 04MH dalin ¢ 3anmcbio Pe4YeBoro Uan MHOTO 3BYKOBOTO
coobuieHunn. CoobuieHne, nomeleHHoe B nanky «default», aBnsetca nepsbiM, a HaxoaAweecA B Manke
«user» BTOpbIM. Palinbl peyesbix COOBLLEHUI A0MKHbI UMETb paclumMpeHne «.wav», popmart 3anmcu PCM,
Hecxatbli1, MOHO, 8 6UT, YacToTa BbIGOPOK A0 48 KB/c. 3anMcK Ha KapTy NamsaTi MOryT BbiTb MOMELLEHbI Kak
nocpeacTBOM CTOPOHHEro obopyaoBaHUs, Tak U NyTeM UCMNONb30BaHMA BCTPoeHHOro B bPO mukpodoHa.
MopaaoK BbIBOAA COOBLLEHMI 3a4aeTcA NPU KOHOUIYpUMpoBaHUM paboTbl BPO Ha o6beKTe (M.2.2).

2.1.3 JIuHum ynpasneHuma

KomaHzbl Ha AiMHWK ynpasneHua GpopmmnpytoTca NyTém M3MEHEHUA CONPOTUBIEHUA BIHOCHOTO 31€MEHTA,
BK/IFOYEHHOTO B 3TY JIMHWIO, KaK MOKA3aHO Ha pUCyHKe 2.1. BbIHOCHOW 31€MEHT COAEPKMT NOCae[0BaTeIbHO
BK/IIOYEHHble Pe3MCTOPbl OANHAKOBOTO HOMMHAA C AOMYCKOM He

6onee 10% v 0bLwmm conpoTMBaeHMeM B AmManasoHe 4,5...13 KOm.

Komanda 1

Komanda 1 Komanda 2

e | /M \ \ \ \ \ g | MY

& OﬁU.L & Oﬁm

PucyHOK 2.1 dopmuMpoBaHMe KOMAHZ Ha IMHUAX YNpaBaeHus

OAHOKOMAHAHAA IMHUA YNPaBAEHUA AONKHA COAEPKATb ABA NOC/eA0BATE/NbHO BKAKOYEHHbIX PE3MCTOpa.
Pesuctopbl pekomeHayeTca BblbupaTh M3 paga 2,4..6,2 KOM. 3amblkaHVMe HaAKOPOTKO /toboro ogHoro
pe3sucTopa pacno3Haérca bPO kak komaHaa 1 Ha 3anycK onoBeLeHus.

[ByXKOMaHAHAA NMHUA yNpaBNEHUA [OXKHA COAEepKaTb TPM NOCAeA0BaTENbHO BK/IOYEHHbIX Ppe3ncTopa.
Pe3ncTopbl pekomeHayeTca BbibUpaTh M3 pasa 1,5...4,3 KOM. 3amblkaHue No6bIx ABYX COCEAHUX PE3NCTOPOB
pacno3Haétca BPO Kak KomaHaa 1 Ha 3anyck onoBeLleHWs, @ 3amMblKaHMe N60ro ogHOro pesncrTopa  Kak
KOMaHZa 2. KOHTPOAb IMHUI yNpaBaeHUA MPOU3BOAMUTCA B LEXKYPHOM PEXKMUME HEMNPepbIBHO.

He wcnonb3syemyto NMHUIO ynpaBAeHUA 3aMbIKaloT OAHUM WW HECKONbKMMU pe3nuctopamu obwmum
conpoTuBAeHMeM B guanasoHe 4,5...13 KOm.

2.1.4 Bbixoabl onoseLeHnsa
OCHOBHOM BbIXOA, ONOBELLEHUSA

OCHOBHOW BbIXOZ OMOBELLEHWA NPeAHa3HAYeH A48 NOAKAYEHMA IMHUK onoBeleHna (J10) ¢ naccMBHbIMU
HW3KOOMHbIMM OMOBELLATENAMM, PACCUMTAHHBIMM Ha HU3Koe (amnanTygoi He 6onee 15 B) HanmpsxkeHue
CUrHana, B TOM YmnCe C Pa3ae/iMTesIbHbIMU KOHAEHCAaTOPaMM (3NEKTPUHECKM 3aKPbITbIX).

TUNoBblE CXEMbI IMHMI ONOBELLEHUA NpUBeLeHbI B MpuaoxeHnm B.
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[ { a) NOAK/OYEHME C Pa3geuTeNbHbIM

EiE KOHAEeHCcaTopoMm
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Ein % 6) noakntoyeHne 6e3 pasgenmuTenbHoro
g KoHAeHcaTopa.
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PucyHoK 2.2 NMoaKkntoyeHne onosellateneit «CepeHaga-3(6)-(M)» k /10

OCHOBHOW BbIXOA, ONOBELLEHNA 3aLUMLLEH OT Neperpy3Kku 1 KOPOTKOrO 3amblKaHMA.
[ ononHUTeNbHbIM BbIXOA, ONOBELLEHUA

JononHUTENbHbIN (MMHENHbIN) BbIXOA, ONOBELWEHMS NpeaHa3HayeH A1a NoAKIYeHns 610KoB paclmpe-
Hus onoseweHna «CepeHana-K-6P».

[ oL | o L —Troa | L —Troa| o0
51278 #1278 21278
Ru & |3 06l 2 306l
’—;thﬂB 7 |k 7B

PucyHok 2.3 MogkntoveHne 610KoB pacwmpeHms K BPO.

JononHWUTeNbHbIN BbIXOA, 3aLUMLLEH OT Neperpy3ky U KOPOTKOrO 3aMblKaHUA.
2.1.5 KOHTpO/b INHUIA ONOBeELLeHUA
YcnoBuA LEenoCTHOCTHOCTU IMHNIA ONOBELLEHUA

KOHTPO/Ib IMHUIA ONOBELLEHNA NPOU3BOAUTCA B AEKYPHOM pPEXUME Nepuoauyeckn nyTém namepeHus
CONPOTUBNEHWNI U MX aHaNU3a. Mepuog KOHTpoA cocTasnseT He bonee 60 c.

Ecnun YCTaHOBJ/1IEH KOHTPO/1b CONPOTUBNEHNA JIMHWIA NO AO0NYCTUMbIM 3HAa4YE€HUAM, TO UCNPaBHbIM COCTOAHU-
emM NIMHUWM cYUTaeTcA nonajaHue U3MEepPeHHOro 3HaAYeHUs COMPOTUBAEHMA B AOMYCTUMbIMA AManasoH. 3a
p,OI'IyCTVIMbIVI Anana3oH NPUHATLI o6u1.14e conpoTtueneHna onosem,aTeneﬁ, BK/TKOYEHHbIX MO TUMOBbLIM CXEMaMm
(MpunoxkeHune B) OT MMHMMANBbHOTO UX KOIMYECTBA 4,0 MAaKCMMasIbHOTO.

Ecnv e yCTaHOBNEH KOHTPOAb CONPOTUBAEHUA NNHUIN NO AOMYCKAEMOMY OTKNOHEHUIO, TO UCMPABHbIM
COCTOAHMEM JIMHUUN CYMUTAETCA COOTBETCTBME TEKYLLEro 3HAYEeHUA CONPOTUBAEHMA paHee U3MepPeHHOMY U

NPUHATOMY 3@ HOMUHA/IbHOE. 7



KOHTpOJ’Ib no AonycKaemomy OTK/IOHEHUIKO NO3BONAET 06Hapy)KMTb He TO/NbKO O6prB UAN KOPOTKOEe
3amblkaHue J10, HO 1 OTKNOHEHME OT HOMWHA/IbHOTO 3Ha4YeHuA. B To ke Bpema, Npn HaM4nm nomex B o,
3TOT cnocob KOHTPO/1A MOXEeT NpuUBOAUTb K JIOXKHbIM Cpa6aTbIBaHVIHM. Torpa cnepyetT MCNONb30BaTb
KOHTPO/1b N0 A0NYCTUMbIM 3Ha4Y€HUAM.

KOHTPONb OCHOBHOM NMHUM ONOBELLEHUA

KOHTPO/Ib COCTOSHMA OCHOBHOW NMHMM onoBeweHus (/10) B 3aBUCMMOCTM OT €€ CXeMbl, a TaK¥Ke T1Ma u
KONMYEeCTBa NPUMEHAEMbIX OMOBELLATeNeN MOXKET NPOU3BOAUTLCA USMEPEHUEM COMPOTUBIEHUA HArpy3KK
WU CONPOTUBAEHUA IMHUMN C OKOHEYHbIM PE3UCTOPOM.

KOHTPO/Ib U3MepeHnem ConpoTUBNAEHNA IMHUN MPOU3BOAMUTCA MOCTOAHHBIM TOKOM HEGObLLIOW BENNYMHDI,
ABNsAeTCs Haubonee SKOHOMUYHbBIM, HAZEXKHbIM U HE 3aBUCUT OT KO/IMYeCTBa onosewaTtenei. Aas atoro 8 /10,
B 3aBMCUMOCTH OT €€ cxembl (MpunoxeHune B), f0MXKHbI B6bITb BKAKOYEHbI OAMH UM HECKO/IbKO PE3NCTOPOB
ob6wmMm conpoTmeneHmem B AuvanasoHe 1..10 KOM. HegoctaTkom aToro cnocoba ABAAETCA HEeYyBCTBUTE b-
HOCTb K HeucrnpaBHOCTAM onoBellaTenei. [ns ycTpaHeHMA 3TOro HeAoCTaTKa c/eayeT MCNosb30oBaTb
KOHTPOJ/Ib CONPOTUBNEHUA Harpy3ku B J10.

KoHTpo/1b U3mepeHrnem conpoTUBAEHUA HAarpy3Ku B /IO MOXKeT NPOM3BOANTHLCA HA MOCTOSAHHOM TOKe UM Ha
nepeMeHHOM TOKe MOBbILLIEHHON 3BYKOBOWM 4acToTbl. B 3Tom cnydyae AnA TUMNOBbLIX CXEM MOAKAOYEHUA
onoseuwarenei (MpunosxkerHne B) obecneunsaetca 0bHapy>KeHME KOPOTKOrO 3amMblKaHMA UM 0BpbIBA AaxKe
0f,HOTO M3 OonoBeLaTeNnen.

KOHTpO/Ib Ha NepemeHHOM TOKe NPUrofeH A Nobbix TMNOB onoBeLlLaTenei. [lonyckaeTcs COBMeCTHoe
MCMo/Ib30BaHMeE ONOBeLLATe el C Pa3aeNTeNbHbIM KOHAEHCATOPOM U 6e3 Hero.

KOHTPO/Ib NOCTOAHHLIM TOKOM obecneynBaeT 6osiee TOUYHblE M CTabU/bHble U3MepeHUsa, 0COBEHHO Mpu
60/bLUMX Harpy3kax. OnoseLwaTenn Npu 3TOM AOXKHbI BbITb 63 pa3fgenuTenbHbIX KOHAEHCAaTOPOB.

KOHTpO/Ib U3MepeHMEM CONPOTUBIEHUA HAarPy3KM Npu paspage Uan OTCYTCTBUM aKKYMyNATOPHOM 6aTapeun
He MPOU3BOAUTCA.

KOHKpeTHbI cnocob KOHTPO/IA COCTOAHUA OCHOBHOM JIMHUM ONOBELLEHWUSA YCTAaHAB/IMBAIOT NPU KOHOUTYpU-
poBaHuu paboTbl BPO nocne moHTaxka n3genuna Ha obbekTe.

B Tabnvue npuseseHbl JOMYCTUMblE CNOCObBbl KOHTPONA COCTOAHWA OCHOBHOW JIMHUWM OMOBELLEHWUA B
33aBUCMMOCTM OT TMNA NPUMEHAEMbIX ONOoBeLLATENEN.

KonTponb KOHTPONb N0 CONPOTUBAEHMIO Harpy3Ku
Tun onosewarens Mo CONPOTUBAEHUIO
NVHUK MOCTOAHHBIN TOK MNepemeHHbIN TOK
6e3 pasgeTenbHoro
Her aa aa
KoHAeHcaTopa
C pasaenuTenbHbIM
na HeT aa
KOHAEHCAaTOPOM

KoHTpo/b AONONHUTENBHOI INHMM ONOBELLEHUSA

KOHTPO/Ib COCTOAHMA JONONHUTENBHOM IMHUM OMNOBELLEHWA NPOU3BOAUTCA U3MEPEHNEM CONPOTUBIEHUA
JIMHUU NOCTOAHHOMY TOKY. 11 3TOFO B IMHMIO A0/IXKEH BbITb BKOYEH Pe3MCTOp (PUCYHOK 2.3) HOMUHA/IOM B
nunanasoHe 1...10 kOm. Mpu Mcnosnb3oBaHUKM BAOKOB PacUMPEHMA PE3UCTOP YCTaHAB/IMBAIOT Ha Hanbonee
yAaneHHoOM 6/10Ke, B KOHLLEe IMHUKU. Ecnn 610KK paclumpeHns He MCNONb3YHOTCA, TO IMHEMHbIN Bbixog EPO

3adMbIKaOT TAKUM XKe pe3ncTtopom. 3



2.1.6 dnemeHTbl yNnpaBAeHUA U CUTHAIU3aLuKn

YnpasneHue BPO ocylecTBaaeTca ¢ NOMOLLbHO TPEX KHOMOK € YCNOBHbIMU HOMepaMu «1», «2» n «3»
(MpunoxkeHune A). PeannsoBaHo ABa cnocoba BO3LEWCTBMA HA KHOMKK: MPOCTOe KOpoTKoe (He 6onee 2 c)
Ha¥KaTue 1 HaxaTune c yaepkaHmem. KoHKpeTHble cnocobbl ynpaBneHMa yKasaHbl B COOTBETCTBYOLLMX
pasgenax.

[na KoHTpons paboTbl M cocToAHUA, BPO coaepKUT 31emMeHTbl CBETOBOW M 3BYKOBOI CUTHANMU3ALMM.

CBeTOBasA CUrHanM3aLMA COCTOUT U3 TPEX CBETOAMOAO0B. XapaKTep UX CBEYEHUA 3aBUCUT OT KOHKPETHOTO
pexnma paboTbl U cocToaHMA BPO. O603HaYEHMA PEKMMOB CBEYEHUS, MPUHATbIE B HACTOALLEM AOKYMEH-
Te, NpuBeaeHbl B Tabnunue

Pexkum cBey eHun OnucaHue

MOCTOAHHbIN HenpepbiBHO BKAOYEHHOE COCTOSHUE CBETOAMOAA ONpeaenEéHHOrO LiBeTa

MuraHue PaBHOMepHOEe Neproanyec Koe BKAOYEHMEe CBETOANOAA OnNpeaenéHHOro LBeTa

BenbiLKm KpaTKoBpeMeHHOe NepuoanYeckoe BKIYEHUE CBETOAMOAA ONPeaenéHHOro
useTa

Mepujatve KpaTkoBpemMeHHOE neproanyeckoe OTKAYEeHe CBETOAMOAa ONpesenEéHHOMo
ugera

Mpo6neck KpaTKkoBpeMeHHOe NepruoanYeckoe BKIOYEHUE CBETOAMOAA ONPeaenéHHOro
LiBeTa BMECTO CBETOAMOAA BTOPOrO LBeTa

Mpymepbl 0603HaYeHU pexnmos ceeveHua: nHanKatop «MUTAHUE» B pexxrme «NOCTOAHHbBIN
3enéHbii», niamkatop « HEMCMPABHOCTb» B pexkume «BCMbILWKN XKENTLIN».

3BYKOBOW CMTHaNM3aToOp NpeaHasHayYeH Ana 0603HaYeHNA BO3HUKAKOLWMX COBbITUI aKyCTUYECKMMM
CUrHaNaMM Pa3NIMYHOIO XapaKkTepa. Buabl cnonb3yembix CUrHaNoB NpuBeaeHbl B Tabauue.

OnucaHue OCHOBHOE Ha3HayeHne
KopoTKure nosTopsatoLmMecs curHanbl HU3Koro | CUrHanamsaums o BO3HUKLIEN HEMCNPaBHOCTH
TOHa
KopoTKMe ofHOKpaTHbIe CUT Ha/lbl HU3KOTO 0603HauYeHne HenpaBUAbHbIX A4eNCTBUIA U OWMBOK
TOHa npu BbIMOHEHUW OnepaLui
MpoaonKMTeNbHbIE MOBTOPAOLWMNECA CUTHA- CurHanmsaums npu onoBseLLeHnn
/bl BbICOKOTO TOHa
KopoTKMe oaHOKpaTHble CUTHabl BbICOKOTO ConpoBOXKAEeHME HaXKaTUA KHOMOK, NOATBEPIK A EHNE
TOHa BbINOJIHEHUSA OMnepauni

2.1.7 O606weHHble AUCKPETHbIE BbIXOAbl

0606weHHble anckpeTHble Bbixoabl «HEMCMPABHOCTb» 1 «MYCK» npegHasHayeHbl 41a nepegaym sTux
CUTHANIOB BO BHELUHWE LENU U MMEIOT CTPYKTYPY TUNA «OTKPbITbIN Konnektop NPN».

Bbixog, «t HEMCMPABHOCTb» npu 3Tom peannsyet MHBEPCHYO IOTUKY paboTbl, T.e. BKIHOYEHHOMY
COCTOAHMIO BbIXOAa COOTBETCTBYET OTCYTCTBME HEUCNPABHOCTEMN.

MoTpebutenem fonxKHO 6bITb 06ECNeyeHo orpaHnYeHme TOKa HarpysKku Ha yposHe He 6onee 0,1 A npu
KOMMYTUPYEMOM Hanps»eHuun He 6onee 30B.




2.2 PABOTA U3 ENUNA
2.2.1 O6bwue cBepeHUn

BPO moKeT paboTaTb B TPEX peXRMMAX: AEXKYPHOM, OMOBELLEHNUSA U CyKebHOM. [eKypHblii — Hanbonee

NPOLOIKUTENbHLIN pexnm paboTbl BPO, BO Bpems KOTOPOro KOHTPO/IMPYETCA COCTOAHUE U UCMPABHOCTb
CUCTEMBI MWUTAHMSA, IMHUI ynpaBaeHWUa W onoselleHus. Mpu obHapyKeHUU HeCcoOTBETCTBUA KaKWUX-Anbo
napameTpoB AOMYCTUMbIM 3HayeHUAM GOPMMPYIOTCA CBETOBbIE M 3BYKOBble CUIHasbl, NMpWBAEKalowme
BHMMaHMe NepcoHana.
Mpu nocTynneHnn KoMaHabl Ha 3anyck onoselleHns PO nepnoguyeckm, ¢ 3alaHHbIM UHTEPBAIOM BPEMEHU
NepexoanT M3 AEKYPHOTO PEeMMa B PEXMM OMOBELLEHMS, BO BPEMs KOTOPOro nepesaer Ha BbIXoAbl
OMNOBELLEeHMA COOTBETCTBYIOLLEE peyeBoe coobLyeHMe.

Cny»KebHbIN peXknm npegHasHayveH 418 HaCTPoViKku paboTbl BPO

2.2.2 BKkntoueHue nsgenusa

dneKkTpuyeckne nogkatodeHus BPO Ha o06bekTe BbIMOAHAKT B COOTBETCTBMM CO CXEMOM MOAKNOYEHWUI
(MpunoxeHwne b).

Mpw HanMuMm HanpaxeHUA Ha oCHOBHOM BBoZAe BEPO BkatovaeTcA aBToMaTUYecku. MNpu Hannumm Hanpsaxe-
HWA TONbKO Ha pe3epBHOM BBOAe BPO BKAlOYalOT Ha)kaTMem KHOMKM «1» Ha naHenn. HenocpeacTseHHO
nocne BkAtoveHMA BPO nepexoauT B CAYKEOHbIN pexrum. PYyHKUMU OTKAKOUEHUA U3LAEeNUA OpraHamu
yrnpaBneHua He npeaycmoTpeHo. na oTkatoueHna PO HeobxoAMMO CHATb NUTaHME C OCHOBHOIO U pe3ep-
BHOrO BBOAOB.

2.2.3 Pabota usgenus B cnyxkebHom pexume

HasHauyeHue

B atom peskume EPO nosBonseT 3agaTb NOPALOK BbIBOAA PEYEBbIX COOBLLEHWNIA, MPOU3BECTM U3MEPEHUA
COMPOTUBAEHWUI NIMHWIA YNPABNEHUA U ONOBELLEHMUS, BbINONHWUTD 3aNUCb COOBLLEHUA C MUKPODOHA HA KapTy
MamATK M NPOBEPUTb CBETOBYIO 1 3BYKOBYIO CUrHAIM3aLMIO.

MepexoAbl MmexAy pexxumamu

B cnykebHbiit pexxnum paboTbl BPO nepexoauT aBTOMaTUYECKM NOcNe BKAOYEHUA. TaKKe B CAy»KebHbIN
PEXMM MOXKHO MepenTu U3 OEKYPHOro yAepMBasa HaXKaTol He MeHee 2 c KHomMKy «1». Bce cBeToBble
MHAMKATOPbI NPW 3TOM paboTaloT B pexume «mepuaHue XEnToli». [InA Bo3BpaTa B AEXKYPHbIN pexunm
Ha)KMMaLOT KHOMKy «1». Mpun OTCYTCTBUM BO3AEWNCTBMA Ha OpraHbl ynpasieHua 6onee 1 MuH nepexop B
[AEXKYPHbIV PEXKUM BbINONHAETCA aBTOMATUYECKM.

Mpu pabote BPO B cny:KebHOM pexRrme KOHTPOb MUTAHUA, IMHUIA YNPaBAEHUA U ONOBELLEHUA He MPOU3BO-
aaTca.

MpoBepKa CBETOBOIA M 3BYKOBOM CUrHaAu3auum

BPO obecneyrBaeT BO3MOXHOCTb MPOBEPKN CBETOBOM M 3BYKOBOW CUIHanM3aumu. Mposepka 3anyckaerca
NPUW HaXKaTUK U yaepKaHWM KHOMKKM «3» 6onee 2 c. [pn 3TOM NepUOANYECKM 3BYYMT CUTHA BbICOKOTO TOHA U
nepekKoYaoTcA LBeTa BCex MHAMKATOPOB. [poAo KUTENbHOCTL NPpoBepKn 5 . OBTOPHOE HaXKaThe KHOMKK
«3» NO3BONAET NPEKPATUTbL NPOBEPKY NPUHYANUTENBHO. [0 OKOHYaHMM BPO nepexoauT B AeXKyPHbIN peXUM.

MNopsaaoK BbiBOAA peyeBbiX cOobLeHu

M3rotoBuTeNem yCTaHaBAMBAETCA CAeAylOWMI NOPAAOK BbIBOAA COOBLWEHMIA: Npu N10OON KOmMaHAe Ha
NMHWKM ynpaeneHus 1 BocnponsBoamTca cooblieHre 1 M3 BCTPOEHHOM NamaTK, a Npu Noboi KOMaHAae Ha
NVHWW yNpaBieHus 2 WUAM NpU Py4HOM MyCKe OMOBELLEeHWA C NaHenu ynpas/ieHWa BOCMPOU3BOAMUTCA
coobuieHune 2.
3TM HasHayeHUA MoryT 6biTb M3MEHEHbl MO/Ib30BaTE/IEM CaMOCTOATENbHO. Ha Kakayl KOMaHay nycka
OMOBELLEHNA MOXET BbITb Ha3HaYeHO CBOE COOBLLEHME U3 YMCNa COXPAaHEHHbIX BO BCTPOEHHOW NaMATU U Ha
KapTe. Mpu 3TOM HeobX0AMMO CHaYana BbI6paTb UCTOYHUK NOCTYNIEHUA KOMaHZbl Ha MyCK, a 3aTem CooTBe-

TCTBYIOLLEE COOBLLEHMNE AR KAXKA0M KOMaHAbI.
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Mpoueaypa U3meHeHMA NOPALKA BbIBOAA COODLLEHMI 3amnycKaeTca yaepKaHUem KHoMKKu «1» 6onee 2 ¢, o
YEM CUrHanNU3npyeT BKAOYeHUEe UHAMKaTopa «MUTAHUE» B pexkum «muraHue Kéntbli»n. CBeTOBble

MHAMKATOPbI U KHOMKM NaHeu ynpasaeHus yCN0BHO NPUHMMAIOT HazHauYeHue, yKazaHHOe Ha pUcyHKe 2.4.
Mpu Haxatnax KHonku «BbIBOP» MpOMCXOAUT UMKAMYECKMA nepebop MCTOYHMKOB KOMaHAbI MycKa

onoseweHua: «1Y1» aunHuAa ynpasnenua 1, «JIY2»  nuHUA ynpasnexnua 2, «PA»  pyy4yHOW Nyck u T.4.
BbIGpaHHbIN MCTOYHMK 0bBO3HavaeTcA paboToi COOTBETCTBYIOWErO CBETOBOrO MHAMKATOpa B pexume
«MUTaHue XenTbli». Haxkatnem kHonku « MOATBEPHKAEHUE» noaTeeprkaatoT Bbibop. MNocne yero ceeToBble
WMHOMKATOPbI M KHOMKM NMaHe N yNnpasaeHUs yCI0BHO NPUHMUMAIOT YKa3aHHbIe Ha pucyHKe 2.5 GyHKLmK.

N1 Nn92 P

Q Q Q PucyHok 2.4

HasHaueHue cBeTOBbIX
MHAMKATOPOB M KHOMOK

npu BbIGope UCTOUHUKA
KOMaHZbl 3anycka onoBeLleHun

BbiX00 Bbl6OP MOOTBEPXAE-
HUE

KOM 1 KOM 2 NCTOYHKK

O O O PucyHok 2.5

Ha3HayeHue cBeTOBbIX

MHAMKATOPOB M KHOMOK
npw Bbibope coobLieHni

(0obUf 1 006l 2 Bbl6OP

[anee npon3BoaAT Ha3HaYeHMe CoobLLEeHMIA ANA BbIBPAHHOTO MCTOYHWKA KOMaHA,

Pabota nHgmKkaTopa «KOM 1» B pexume «mepuaHue 3enéHblit» 03HayaeT, YTo byaeT NpPou3BOAUTLCA
Ha3HayeHue coobuweHuns gna KomaHapbl 1. CHavana HaxkaTmem KHOMKKU «BbIBEOP» ycTaHaBAMBaKOT UCTOUHMUK
€006 LLEeHNA B COOTBETCTBMM CTabanLEeN.

NHamkatop «MCTOYHUK» CoobleHne byaeT HasHaYeHo
norawex 13 BCTPOEHHOW NamaTu
cBeTmTCA C KapTbl NamATH

CocToaHue nHankatopa «MCTOYHUK» «noralueH» cCOOTBETCTBYET BbIOOPY BCTPOEHHOM NamMATM B KayecTse
MUCTOYHMKa coobueHus. Ecnm nuaukatop « ICTOYHUK» cmeHWN cOCTOAHME Ha KMOCTOAHHbIW KeNTbl», TO B

KayecTBe UCTOYHMKA CO0bLLeHNA byaeT ncnoib3oBaHa KapTa NaMATH.
[anee HaxkumatoT KHonky «COOBLL 1» anAa HasHayeHua coobuieHus 1 nam kHonky «COOBLY, 2» ana

coobuieHunn 2. MHAMKATOPbl KOMaHA, aBTOMATUYECKMN nepeKkntoyatoTcs Ha «KOM 2». AHanormyHbim ob6pasom
Npou3BOAAT Ha3HaYeHMe COObLEeHNA AN KOMaHAbl 2, NOC/e Yero NPOUCXOAMUT BO3BPAT K BbIBOPY MCTOUHMKA
KOMaHZbI (p1cyHOK 2.4). MpuBeaeHHaA TabaunLa UANOCTPUPYET ONUCAHHOE BbliLUe.
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CocTosiHMe MHANKATOPOB [ewncteme KHOMOK Pe3ynbraT onepauunm

KOM 1 KOM 2 coobU, 1 COObLY 2
cBeTuTcA noraweH HaXkaTue Ha3HayeHue cooblueHmnsa 1 ana K omaHabl 1
CBETUTCA norawex HayaTune Ha3HayeHue coobleHna 2 ans KomaHapl 1
noraweH CBETUTCA HayKaTue Ha3sHayeHue cooblieHna 1 Ana K omaHapl 2
noraweH cBeTuTca HaXkaTue Ha3Ha4yeHue coobLleHna 2 ANa K omaHabl 2

Ecnum ncnonb3ytotca ogHoKoMaHaHble JTY AN B Ka4ecTBe MCTOYHMKA KOMaHAbl BbIGpaH py4Hol nyck «PMy»,
TO BO3BPAT K BbIOOPY MCTOUYHMKA KOMaHAbl MPOUCXOAMT CPasy Noc/sie Ha3HaYeHMsA coobLeHNA AN1A KoMaHAabl 1.

[nA BbIXxOAa B CNYKEBHbIN PEXMM HAXKMMAIOT KHOMKY «BbIXOA» (pucyHOK 2.4).

Bce npounsBeg&HHbIe Ha3HAYeHWA 3aNOMUHAIOTCA B SHEProHe3aBUCUMOM namaTn BPO.

U3mepeHusa

MN3mepeHne conpoTMBIEHWUA MOCTOSHHOMY TOKY JIMHUWI ynpaBnenusa (/1Y) v LONOAHUTENbHOU AWHUK
onoselleHus (/1B) npousBogAaT U3 cayxebHOro pexuma HaxkaTem KHOMKW «2». OH conpoBoXAaercs
paboToi nHankatopa «HEMCMPABHOCTb» B perKume «MuraHue KenTbii». B cnyyae ycnewHoro BbinoaHe-
HWMA 3TON OnepaLMu 3BYUYUT KOPOTKWI 3BYKOBOI CWUFHa/ BbICOKOW TOHA/IbHOCTU, M3MEPEHHbIE 3HaYeHUuA
COXPaHATCA B SHEProHe3aBUCUMON MamaTU. Ecnun ke Kakme-nMbo 3Ha4yeHUs BbIXOAAT 33 AONYCTUMble
npefensl, TO NocaeayeT 3BYKOBOW CUMIHaN HW3KOro ToHa. Mocne uamepeHusa BPO npogonkaet paboty B
cny>kebHOM pexmme.

Mepen npoBeAeHMEM WM3MEPEHWUI B OCHOBHOW NMHWUKM onoselleHusa (/10) cneayeT BbibpaTb cnocob
onpegeneHuns ConpoTUBIEHUA, PYKOBOACTBYACh yKazaHuAmM n.2.1.5. NMpu aTom Heobxoanmo ybeanTtbea, 4to
TMN onoseLlaTenelt COOTBETCTBYeT BbIOpaHHOMY cnocoby M3mepeHUA, a aKKYMyNATOP MOAKMOYEH WU
3apAXeH.

M3mepeHne conpotuenenna B J1IO npousBOAAT M3 CNYKEBHOro pexkmma HaxkaTMem KHOMKu «3». OH
conpoBoXaaeTca paboTtoit MHamKaTopa «MYCK» B pexunme «muraHue XKEntolt». B cnyyae ycnewHoro
BbINONHEHWUA 3TON onepauuu 3BYYUT KOPOTKUIM 3BYKOBOW CUFHAN BbICOKOW TOHANbHOCTU, M3MEpeHHoe
3HaYeHMe COXPaHAETCA B SHEProHe3aBUCMMOM NamaTu U BPO nepexoauT B AeXYpHbId pexum. Ecam ke
3HaYeHue CoNpPOTUB/IEHUA BbIXOAMT 33 [0NYCTUMbIE Npeaesbl, TO NocaeayeT 3BYKOBOM CUTHAN HU3KOTO TOHA
1 BPO BO3BPATUTCA B C/TYXKEBHbIN PEKUM.

3anucb Ha KapTy NamATU C MUKPOpOHa

[na 3anucu coobLueHna KapTa NamATH, He BXOAMBLLAA B KOMIMIEKT NOCTaBKM, AONKHA ObITb NOArOTOB/EH],
KaK yKa3aHo B n.2.1. 3anuncb Npon3BOAUTCA U3 CYKEOHOro pexxmnma, HauMHaeTcA HenocpeacTBEHHO Nocne
yAEPKAHUA KHOMKK «2» Honee 2 ¢ U NPOAONKAETCA BCE BPEMA, MOKA KHOMKA «2» yAepKUBAETCA HaXKaToMN.
Mpw 3anuncy cnegyeT rPOMKO M YETKO MPOroBapmBaTh C/I0Ba, HaxoAACh Ha paccToaHuK 15...20 cm oT MUKpodo-
Ha. OTnycKaHMe KHOMKK «2» NpeKpaLaeT 3anucb 1 nepesoamT BPO B AeypHbIl pexxum. Mocne BbINnoAHeHUn
3anucK Ha KapTe namaTtu B nanke «default» cospaérca pain coobuieHma c umeHem «mic.wav». Ecam dain c
TaKMM MMEHEM Y}Ke cyliecTByeT, TO OH byaeT nepesanucaH. [JanMTenbHOCTb COObLLEHNA OrpaHUYMBaeTca
TONbKO 06beMoM KapTbl NamaATH. MpoBepKa Ha BENUYMHY cBOOOAHON NaMATU Ha KapTe He NMPOU3BOAMUTCA.
Ecnv KapTa OTCYTCTBYET MM HEUCMNPABHA, 3aMNUCb He BbinonHaeTcs, BPO nepexoauT B AeXKYPHbIN PeXUm K

CUTHaANN3NPYET O BO3HMKLUEMN HEeUCNpPaBHOCTU.
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2.2.4 PaboTa U3genua B AeXKYPHOM perume
OcHOBHble pyHKLUU

B gexypHom pexxmme BPO KOHTPOAMPYET COCTOAHME CUCTEMBI 3NEKTPOMUTAHWUA, IMHUI YyNpaBaeHna u
onoseleHna. Ana MHGOPMMPOBAHMA NEPCOHANa O CBOEM COCTOAHWUW, BO3HMKAIOLLMX HEMCNPABHOCTAX U
npounx cobbITnAx BPO NCNONb3yeT UMEIOLLYOCA CBETOBYIO M 3BYKOBYHO CUTHAAN3aLMIO.

HeucnpasHocTu

HeuncnpaBHOCTbIO ABNAETCA OTKAOHEHWE KOHTPOAMPYEeMbIX MapameTpoB OT HOpPMbI, MbBO HapylleHne
dYHKUMOHMpPOBaHMA n3aenua. Mo Bo3pacTaHWIo CTeneHn orpaHuyeHna GyHKLMOHANbHBIX BO3MOMXKHOCTEMN
BPO pasnunuatoT cnefytowme BUAbI HEUCNIPABHOCTEN: NpeaynpexaeHve, HapyweHne, asapua. MpuoputeT
HeucnpaBHOCTe BO3pacTaeT OT NepBOM K nocnegHel. HemcnpaBHOCTb ¢ 601bLIMM NPUOPUTETOM NEepPeKpbI-
BaeT HEMCNPaBHOCTU, UMetoLue bonee HU3KNI NPUOPUTET.

MpeaynpexxaeHnem ABNAETCA HEUCNPABHOCTb, HE NPENATCTBYIOLLAA 3aMyCKy onoselleHuA. Mpu Hencnpas-
HOCTU Tuna «npeaynpexgeHve» o0606weHHbIM Bbixog «HEUMCMPABHOCTb» He oTKAtovaeTcA. 3ByyuT
KOPOTKMIA O HOKPATHbIV CUTHAN HA3KOTO TOHA.

HapyLieHvnem aBnaeTca HeMCNPaBHOCTb BC/IEACTBME KOTOPOM 3aMYCK OMNOBELLEHNA BO3MOXKEH C OrpaHUYeH K-
Amu. MNpn HemcnpaBHOCTM TMNa HapyLlueHnsa 0606weHHbIN Bbixog «t HEMCMPABHOCTb» oTk/tovaeTca. 3syyaT
KOpoTkue nepuogmyeckne (1 c) curHanbl HU3Koro ToHa. MHamkatop «HEUCMPABHOCTb» npuHumaeT
COCTOSIHME KMOCTOSHHbIN KENTbINY.

ABapweit ABNAETCA HEMCNPABHOCTb NPY KOTOPOIM 3aMyCcK ONoBeLLeHUA HeBO3MOXKeH. OBO0bLLLEeHHbIN BbIXOA,
«HEMCMPABHOCTb» oTKAtoyaeTcs. 3By4aT KOpOTKMe nepuogmyeckume (0,5 c) curHanbl HU3KOro TOHa.
NHankaTop «t HEMCMPABHOCTb» NpuHMMaET COCTOSHME K MOCTOAHHbIN KENTLIN».

C6poCc HEMCNPABHOCTEN «HApYLIEHME» W «aBapua» Noc/e YCTPaHEeHMUA NPUYUH NPOU3BOAMUTCA BPYUHYIO
HaxKaTMem KHOMKK «2». [py 3STOM OTKIHOYAIOTCA 3BYKOBOM CUTHanm3aTop u uHankatop «<HEMCNPABHOCTb».
[ns OTKAOYEHUA TONbKO 3BYKOBOM CUTHA/MM3aLLMM HAXKMMAIOT KHOMKY «1». 3ByKOBaA cuMrHanusauuma obyaet
BO306HOB/IEHA NPU HOBOW HEMCNPABHOCTH.

KOHTpOI‘Ib CUCTEeMbI /IEKTPONUTAHUA

KOHTpONb COCTOAHUA CUCTEMbI SNEKTPONUTAHMA NMPOU3BOAMUTCA HenpepbiBHO. MHbOpMaLMa 0 coOCTOAHUMU
CUCTEMBI 3/1EKTPONUTaHNA 0TOBPaXKaeTca c NOMOLLbI0 MHAMKaTopa « MMTAHUE» B COOTBETCTBUM C NPUBEAEH-
HOM Tabanuen.

OcHOBHOW BBOA, PesepBHbili BBOA, NHaukatop «MutaHme»
(HanpsxeHue) (HanpsxeHue) (pexkum paboTbi)
Hopma 6onee 12,0 B «MOCTOAAHHbIV 3eNEHbIN»
11,0..12,08B «MepLaHue 3enéHbli»
meHee 11,0 B «MPOBAECK KENTbIN»
oTcyTcTBYeT «MOCTOAHHbIN KENTbIN»
OTcyTcTByeT 6onee 12,0 B «MWUraHue 3eNéHblii »
11,0..12,0B BCMNbIWKN 3€NEHBIN »
meHee 11,0 B «BCMbIWKK XKENTHINY

Mpun KpaTKOBpeMeHHOM NponaZaHun (NpoBane) HanpaKeHUs Ha OCHOBHOM BBoge BPO curHanusmpyet o
HEMCNpPaBHOCTU TUNA «MpeaynpexaeHuey.

MpY HaAMuMKM HanpsKeHWA Ha OCHOBHOM BBOAE W HanpsaskeHun Hatapen meHee 11,0 B, a Takke npu
OTCYTCTBMM HaNPAKEHUA Ha OCHOBHOM BBOZe BPO cMrHanusmpyeTt o HeMcnpaBHOCTY TUMNA «HapyLeHue».Mpu
OTCYTCTBMM HaNPAXKEHMA Ha OCHOBHOM BBOAE M HanpsasKeHMn 6aTapen meHee 9,6 B nponsBoanTCA NosHoe

oTKAtoYeHune BPO.
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3anycKk onoseLeHus

3anycK onoseLLeHNA NPOU3BOAUTCA U3 AEKYPHOTO PEXMMA, NPU YCI0BUN OTCYTCTBMA HEMCNPABHOCTU TUNA
«aBapuA» U MOXKET OCYLLLECTBNATLCA TPEMA Cnocobamum:

aBTOMATUYECKMM 3aMyCKOM TPAHCAALMM 3anmnCaHHOro COOBLLEHMA NO COOTBETCTBYIOLLEN KOMaHAe Ha
JIMHUW YNpaB/ieHus;

PYYHbIM 3aMyCKOM TPAHCAALMM 3aNMCaHHOTO coobLeHus;

HernocpeaCcTBEHHbIM BELLL@HMEM Yepes BCTPOEHHbIN MUKPOGOH.
MpuropunTeT cnocoboB 3anycka onoBeLLeHWA BO3PacTaeT OT NEPBOro K NocnefHemy.

[na GopmMMpoBaHMA KOMaHAbl Ha JIMHWUM YNPaB/AEHUA MCMONL3YIOT Kak MexaHM4YecKMe KOMMYyTaTopbl
(3amblIKatoLL e KOHTAKTbl KHOMOK, pesie U T.M.), TakK U UX 3IEKTPOHHbIE aHaNorM (Hanpumep, TPaH3UCTOPbI C
OTKPbITbIM KONNEKTOPOM). JIUHUA ynipaBneHua 1 umeeT npuopumTeT.

Py4HoW nyck onoBeLleHNA Npomn3BOAAT yaepKaHmem bosee 2 ¢ KHOMKKM «3». ECiM nepes sTUM ke 6bin
BbINO/IHEH aBTOMATUYECKMI NMYCK ONOBELLEHNA, TO OH ByAeT OTNI0KEH.

BelaHne Yepes BCTPOEHHbIN MUKPOPOH HAYMHAETCA HEMOCPEACTBEHHO NOC/AE YAEPXKaHUA KHOMKN «2»
60/1ee 2 ¢ M NPOAOKAETCA BCE BpeMs, MOKa KHOMKa «2» yAep>KMBaeTCca HaxkaTol. Ecnm nepes aTm onosele-
HMe y:Ke BblIo 3anyLLeHO aBTOMATUYECKM W BPYYHYIO, TO OHO ByAeT oTioxeHo. Mpu BelaHum cnesyet
rPOMKO M YETKO NPOroBapmBaTh C/10Ba, HAXOAACh Ha paccToAHUK 15...20 cm oT MUKpOdOHa.

2.2.5 PaboTa usgenus B pexxmume onoseL,eHus
TpaHcAALMA 3aNMcaHHbIX COO6LWEeHN

[ns TpaHCcAALMM 3anmcaHHbIX coobuieHnii BPO nepexoguTt B peXKMm OnoBeLLEeHUA NEPUOSUYECKH, Yepes
3a4aHHble MHTEPBa/ibl BpeMeHM, ecu 6bIa10 BbINOAHEHO yci0BMe 3anycka. MHaukaTop «[MYCK» paboTaeT npu
3TOM B PEXKMME «MOCTOAHHbIN KPACHbIM», @ 3BYKOBOM CUTHANM3aTOP U34AET NPOAOIMKUTENbHbIE NePUoaM-
YeCKMe CUTHasIbl BbICOKOTO TOHa.

B OCHOBHYIO W [OMNONHWUTENbHYIO IMHUKX OMOBELLEHUS OLHOBPEMEHHO MOAAETCA COOTBETCTByHOLLEE
coobLieHne. ITOT NpoLLecc NOBTOPAETCA 40 TeX NOP, NOKA C IMHMM YNPaBAeHUA He ByAeT CHATa KomaHAaa Ha
nycK. [lns oTMeHbl OMOBELLEHMS 3aMYLLEHHOTO BPYYHYHO HaXKMMAKOT KHOMKY «3». 1A OTKAOUYEHUA TO/IbKO
3BYKOBOI CUIHaNM3aLMMN HAXKMMAIOT KHOMKY «1». ECM MMeN MeCTo OTIOMKEHHDIN NYCK OMNOBELLEHMSA, TO OH
6yaeT B0O306HOB/IEH BMECTE CO 3BYKOBOM CUrHANMU3ALMNEN.

BewiaHue yepes MUKPODOH

Bo Bpems BewwaHua Yepe3 MMKpodoH BPO HaxoanTCA B pexxmnme onoBeLLEeHNA NOKa YAEPXKMBAETCA HaXKaToM
KHOMKa «2» 1 OTCYTCTBYIOT HencnpasHocTu. MHankaTop «MMYCK» paboTaeT npu 3TOM B pexnume «MuraHue
KpacCHbI», 3BYKOBas CUTHaNM3aLMA HE MPUMEHAETCA.

OnoBeleHue Npu BOSHMKHOBEHUU HeUCNpaBHOCTel

Mpv BO3HMKHOBEHMW HEUCMPABHOCTEW BO Bpems onoBeLleHMA BPO He BbIXOANUT U3 peXxunma ornoBelLLeHus, a
NPOAO/IXKAET BbINOAHATL €ro UCNPABHbIMU CPeaCcTBAMMU, OAHOBPEMEHHO MHPOPMUMPYA MepcoHan O Hewuc-
NPaBHOCTU COCTOAAHWMEM KMOCTOAHHbIN }KENTbIN» MHAMKaTopa «tHEMCAPABHOCTb».

Mpu neperpyske ycManTensa BblBOA, CUTHaAa Ha OCHOBHYIO JIMHWIO OMOBELLEHWA NPepbiBaeTCA Ha 3a4aHHbIN
WHTEPBa/ BPEMEHMU, NOCE YEr0o NPON3BOAMUTCA MOMbITKA BO3OOHOBUTL TPAHCAALMIO COOBLLEHMA.
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NPUNOXKEHUE A

BPO. O6wmi1 BUA, YyCTAaHOBOYHbIE U rabapUTHbIE pa3mepbl
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MNPUNOXKEHUE b

BPO. Cxema noakntodeHnin
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0603HauyeHun
CETb — npomblwwneHHas ceTb 220 B 50 ly; AKB — akkymynaTtopHasa 6atapes; OMNP — onosewaTenb

NoMapHbIit peyesoit; J1IO — IMHMA OnoBeLLeHNs OCHOBHas; JIB — IHMA OMoBeLLeHNA AOMNONHUTE/IbHAsA
(nnHelHbIN BbIXOA); Y1, NY2 — AnHWMM ynpaBieHus; R — OKOHeYHbIM pe3ncTop AMHUKM onoBelLeHus; Rn —

PEesnCTOPbI IMHWUM YNpaBAeHus.
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NPUNOKEHUE B

Tunosble cxembl I'lOAKI'II-OLIeHVIﬁ NacCCUBHbIX pe4vyeBblX onoseu.l,aTeneVl K INHUK onoBeLeHnA

Cxema 1. MapannenbHoe NoaKAOYEHWE onoBeLLaTenemn

zN
o

bPO

1] e

Cnocob6 KoHTpona /10

MogKntoueHne onoselyaTtenei

Mo conpoTtusnenuto J10

OnoBsewaTenu A0MKHbI 6bITb C pa3aenuTenbHbIMU
KoHAeHcaTopamu. [lonyckaeTca nogKkntoyeHue o 18
onoseuatenei conpotnsieHnem 8 OM U MOLLHOCTbIO HE MeHee 3
BT nnun po 9 onosewatenei conpotusaeHnem 4 Om 1 MOLLHOCTbIO
He meHee 6 BT. ConpoTusneHue pesnctopa Rw BbibMpatoT 13
CTaHZapTHOro paaa B npegenax ot 1 go 10 KOm.

Mo coOnpOTUBNEHUIO HAarpy3Ku

NOCTOAHHOMY TOKY

OnoBewaTenu AOMKHbI 6bITb 6€3 pa3aenuTenbHbIxX
KOoHAeHcaTopoB. [lonyckaeTca nogkntoveHve fo 15 onoselartenei
conpoTtusneHmem 8 Om 1 MOLLHOCTbIO He meHee 3 BT uan o 7
onoselartenel conpoTtusneHnem 4 OM U MOLHOCTbIO HE MeHee 6
BT. Pe3ucTtop R He ncnonb3ytor.

Mo conpoTMBAEHUIO HAarpy3Kku

nepemeHHOMY TOKY

[onyckaeTca nogKkntodeHve o 12 onosewateneit CONnpoTUBAEHNEM
8 OM 1 MOLLHOCTbIO He MeHee 3 BT uaun Ao 6 onoseluartenei
conpoTtueneHnem 4 Om 1 MOLWHOCTbIO He meHee 6 BT. Peanctop Rw
He MCMNOJb3YIOT.
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Cxema 2. NMapannenbHoe NOAKNIOYEHME HECKONIbKUX BETBEW («3BE34a»)
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Cnocob KoHTpona 10

MoaxntoueHne onoselyatenei

Mo conpotusnenHuto /10

Tvn 1 obuiee KoNMYeCTBO OMNoOBeLLATe/Iel TaKoe Ke, Kak B cxeme 1.
B Kag0M BeTBM yCTaHaBAMBAIOT pe3nCTopbl R oanHaKOBOro
conpotusneHus. ConpoTusieHne pe3ncTopoB BblIGUPatOT U3
CTaHZaApPTHOro paaa B npegenax ot 2 KOm go 20 kKOm gna aByx
BeTBel, oT 3 KOm ao 30 KOm gns Tpéx Beteel n T.4., T.e. (1...10) x N
KOm ans N Betsen.

Mo conpoTnBNeHUto Harpys3Kku

NOCTOAHHOMY TOKY

To-»Ke, 4To ANA cxembl 1.

Mo conpoTUBAEHMIO HAarpy3Ku

nepemeHHOMY TOKY

To-Ke, 4To ANAa cxembl 1.
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Cxema 3. MocnenoBatenbHOE NOAKAIOYEHME ABYX NapanenbHbIX BeTBEW

No

bPO

e

Cnocob KoHTpona 10

MoagxntoueHne onoselyatenem

Mo conpotunsneHuto J10

Tvn onoseLaTenel Takon e, Kak B cxeme 1. JonyckaeTca
noaK/Ao4YeHme B Kaxkaon seteu Ao 18 onosewartenei
conpoTtusneHmem 8 Om 1 MOLLHOCTbIO He meHee 1,5 BT uan go 9
onoselarteneit conportusneHrem 4 OM U MOLHOCTbIO He MmeHee 3
BT. B Ka)KA401 BeTBM yCTaHaBAMBAIOT pe3nctopbl Rw oguHakosoro
conpotusneHus. ConpoTuBeHne pe3ncTopoB BbIbUpPatoT U3
CTaHAapTHOro paga B npeaenax ot 510 Om go 4,7 KOm.

o conpoTMBNAEHUIO Harpy3Ku

NOCTOAHHOMY TOKY

Tvun onoselaTenei Takon e, Kak B cxeme 1. Peanctop Rw He
Mcnonb3ytoT. [lonyckaeTca NoaKAYeHne B Kaxaol BeTsn 4o 15
onoselatenein conpotmsieHnem 8 OMm M MOLHOCTbIO HE MeHee
1,5 Bt unn go 7 onosewatenei conpotusneHnem 4 Om m
MOLLHOCTbIO He meHee 3 BT.

Mo conpoTnBNeHUIo Harpys3Kku

nepemeHHOMY TOKY

[lonyckaeTca NOAK/AYEHME B KaxkaoM BeTBM A0 12 onoselyatenei
conpotusneHmem 8 OM 1 MOLLHOCTbIO He meHee 1,5 BT nan no 6
onoselaTteniein conpotusieHnem 4 Om M MOLLHOCTbIO HE MeHee 3
BT. Pe3uctop Rw He ncnonbsytot
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