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1. O6wue cBenenus.

Cucrtema peyeBOro OMOBEIICHUS APUS®-TIC (manee — «cuctemMay) mpeaHa3HAYCHA
Uit (OopMHUpOBaHMWS, TPAHCISAIUN W BOCIPOW3BENEHHUS PEYEBHIX COOOIIEHHH O
BO3HHKHOBCHHH OMACHOCTH, WHCTPYKLUMI TO »3BaKyallH, TPaHCIAIUH (OHOBOH
MY3BIKH ¥ HHQOPMALHH.

Cucrema COCTOUT M3:

— Omnoka peueBoro omnosemeHus cepuun APUSA-IIC-BPO: APUSA-IIC-BPO-M,
APUSA-TIC-BPO-P uwnmu APUSA-IIC-BPO-PM;

— O6nokoB pacmupenust cepuu APUSA-IIC-BP: APUSA-TIC-BP-M, APUSA-IIC-BP-P
i APUS-TIC-BP-PM;

— pedeBbix onoBematene cepun APUS-TIC.

brnok pacmupenuss APUA-IIC-BP-M (nmanee — «u3genue») NpeaHa3HAYCH s
paboThI B cOCTaBE CUCTEMBI PEYEBOTO OMOBEIICHUS APUS ®-TIC B kauecTse YCUITUTENS
MOITHOCTH ayJu0 CHrHaja, MoJly4yaeMoro OT OJoKka PedeBOTO OIMOBELICHUS CEpHH
APUSA-TIC-BPO u ciyxuT Uil yBeNIWYEHUs, B cllydae HEOOXOJIMMOCTH, KOJINYECTBA
MOJIKJIIOYaeMBIX PEUEBbIX OIOBEIIATENEH.

Wznenne mnpeaHa3HAa4eHO JJsl yCTAHOBKM BHYTPH 3alUIAEMOr0 OOBEKTa WU
paccynTaHO Ha KPYTJIOCYTOYHYIO HENpephIBHYIO padoTy. KoHCTpykumsi u3menus He
MpeyCMaTPUBAET €ro SKCILTYyaTallil0 B YCIOBHAX BO3JIEHCTBHUS arpecCUBHBIX Cperl, a
TaK € BO B3PBIBOONACHBIX IOMEIIECHUSX.

ONEeKTPONUTaHUE W3JEIHS JOJDKHO OCYIIECTBIATHECA OT JBYX HE3aBHCHMBIX
WCTOYHUKOB MUTaHUSI (OCHOBHOIO M PE3€pBHOr0) HampspkeHueM 12 B mocTosHHOTO
TOKa. M31enme roToBo K 9KCIUTyaTalluy cpa3y MOCie MOJa4Yy MUTAIOIIEr0 HAIPSKEHMS.

2. OcHOBHbIE (PYHKIHOHAJIbHbIE BO3MOKHOCTH.

® CBETOBas WHIWKANWS HAIWYHUS OCHOBHOTO W PE3EPBHOIO MCTOYHUKOB IHUTAHUS,
BO3HUKHOBEHHsSI HEUCIIPABHOCTH, BKITIOUCHHS PEKUMA OMTOBEIIICHUS;

® YCWJICHHE W TPAHCIAIMS aylu0 CUTHAJIOB, MOCTYMAKIIUX OT OJIOKAa PEeYeBOTO
onogemenns cepuu APUS-IIC-BPO;

e ABTOMAaTHYECKOE  BKIIOUCHHWE  HCIONHHUTEIBHBIX  YCTPOHUCTB  (PEUYEBBIX
OTIOBEIIATeNICH) TPH MOCTYIICHUN CUTHAla OT OJIOKa PEYEBOTO OITOBEIICHHUS CEPHUH
APUA-TIC-BPO;

e moaxioueHue 10 48 pedyeBsix onopeuateneit cepun APUS-TIC;

® aBTOMAaTHYECKHI KOHTPOJb IEINOCTHOCTH JIMHUN YIPaBIECHUS, OIMOBEIICHUS U
MMUTAHMS C IEPUOINIHOCTHIO 1,5—2 CeKyHIBI;

e Tiepe/ladya CHUTHAJA O HEUCHPABHOCTH Ha OJIOK PEYEeBOTrO OIMOBCICHHUS CEPHH
APUSI-TIC-BPO;

® TIOJKJIFOYEHHE IBYX HE3aBHCHMBIX ICTOYHUKOB ITUTAHUS;

e [IpUEM CUTHAJA O HEUCIIPABHOCTH KaXKJI0TO U3 UCTOUHUKOB IMUTAHUS;



e py4YHOH cOpoOC pexrMMa HEMCIPAaBHOCTH;

® 3aI[UTa OT IEPETOIIOCOBKH MTUTAHUS;

® 3JICKTPOHHAs] CaMOBOCCTAHABIMBAIOIIASCS 3aIUTa OT MEPErpy3KH M KOPOTKOTO
3aMBIKaHHS B Harpys3Ke;

® 3aI[UTa OPTaHOB YIIPABJICHHUS OT HECAHKIIMOHUPOBAHHOTO JOCTYIA.

3. YCTpoiicTBO M MOAKJIIOYEHHE.

KoHCTpyKTHBHO  mW3Jenue  BBHIIOJTHEHO B BHIE OJHOIO  (PYHKIMOHAJIBHO
3aKOHUYEHHOTO 0Jyi0Ka. Koprmyc M3roToBjieH M3 BBICOKONPOYHOTO IUIACTHKA M COCTOMT
W3 OCHOBaHWA M KpelIKM. Ha oOCHOBaHMM pasMellleHa IUIaTa C DIEKTPOHHBIMHU
KOMITOHEHTaMH, Ha KOTOPOH pPacIOJNIOKEHBI KIEMMHBIE KOJOIKH U1 TOJKIFOYCHUS
o0opyznoBaHusi. B ocHOBaHMHU BBIITOJHEHbI OTBEPCTHS [UIA KPEIUICHHs YCTPONCTBA Ha
MeCTe 3KcIUTyaTaluu. Ha KpbllIke Kopiyca 3akperieHa IUlata C ONTHYECKUMHU
WHAUKAaTOpaMH W OpraHaMH yHpaBjeHHs (CEHCOPHBIMU KHOMKamu). [ 3amuThl oT
HECAaHKLIMOHUPOBAHHOTO JIOCTYIA MPEAyCMOTpeHa OJOKHMPOBKA OPraHOB YIPABICHUSL.
@ukcanyst KphIIIKA K OCHOBAaHHIO OCYIIECTBIIAETCS C TOMOLIBIO CAMOPE30B.

BxiroueHue TeCTOBOro pexuma MPOU3BOAUTCS myTeM HaxaTus KHOnKd « TECTy.
TpaHcnsinust  CUTHANOB  OMOBEHICHWS W (OHOBOM  MY3BIKM  MPOH3BOJHUTCS
AaBTOMATHYECKU NPH MOCTYIJICHUU CUTHANA OT OJI0Ka pEUYEBOTO OTIOBEIICHHSI.

Jns TmoAKiIIOYEeHUs JIMHUM YOPaBJICHUS, MPUXOIMEH OT OJioka peueBoro
onosemenns cepun APUS-TIC-BPO, npegycmotpens! kneMMsl «3BYK» u «OBLL».

K knemmam «BBbIX+» u «BbIX-» u3zgenus BO3MOKHO MHOAKIOYEHHE 0 48-MH
peueBsIx omnoBeniateneii. [Ipy HE0OOXOIUMOCTH HCIIONB30BAHMS OOJBILIETO KOJHMYECTBA
pedeBbIx omoBemareneit k kiiemmam «bP+» u «OBIlly moakitrogaeTcs eire ouH Win
HECKOJbKO OnokoB pacmmpenus cepun APUS-IIC-BP. Bcero nomyckaercs
ucrnonb3oBanue He Oosee 50 OJOKOB pacmIMpeHusi, K KaXIOMy U3 KOTOPBIX
noAKIr0YaeTcs 10 48 peueBbIX OMOBENIATENEH.

W3nenre aBTOMAaTUYECKH OCYIIECTBISET MEPHOAMYECKUI KOHTPOJb IEIOCTHOCTH
JUHUHA yOpaBiIeHHs, OTIOBENICHUA W NUTaHUA. KOHTPOIs MPOU3BOIUTCS Kaxeie 1,5—
2 CEeKyHJIBI.

Jlunus, coenuusomas OJOK PEYEBOrO OMOBELICHMS WM OJOKH PACLIMPEHUS C
pEYEBBIMU OTIOBEINATENAMH, SABISETCS JMHUEN ONOBELIEHMS, a JTUHMS, COEIUHSAIONIAs
OJIOK pEeUYeBOTrO OMOBEHICHUS ¢ OJIOKAMHU pacIIMpEeHHs, a TakKe OJOKH pacIIupeHUsI
MEXITy cOO0M — TMHUEH yIpaBICHUSI.

s ocymiecTBIeHHUs] KOHTPOJIA IEJIOCTHOCTH JIMHUU OIOBEIIEHUS NMPUMEHSIOTCS
OKOHEUYHBIE PEe3UCTOpPBl Rox aAc. MecTra MOIKIIOUYEHHS W HOMHHAIBI OKOHEYHBIX
PE3UCTOPOB JIMHUM ONOBEMIEHUS! Rox AC OMpenenstoTcs B COOTBETCTBUU CO CXEMaMHU
COEMHEHUH peueBbIX OIOBEIIaTeNell, IpUBeAEHHBIMH Ha puc. 1.

OxoHeuHbI pe3uctop Rox BP IpegHa3sHayeH [l OpraHu3allMd  KOHTPOJLI
LEJIOCTHOCTH JIMHUU YIIpaBJeHus: 6JJ0KoM pedeBoro onosenienus cepuu APMSA-6PO u
ycTaHaBiauBaercsa Mexay kiemmamu «bP+» u «OBIL» uznenus. Ilpu ucnonb3oBaHuu
HECKOJBKHX OJIOKOB PaCIIMpEHHsI pe3UCcTOp Rox 5P yCTaHABIMBAETCA MEXIY KIEMMaMH
«bP+» m «OBUI» nmocnemnnero u3 6JI0KOB pacUUpeHys B TMHUA. HoMuHAIT pe3ncTopa

Rox 5P HE 3aBHCHT OT KOJMYECTBA MOAKIIOUYEHHBIX OJOKOB PACIIMPEHHUS W COCTABISET
4.7 kOMm = 5 %.

Ecmn  okxoneunsle pe3ucTOphl Rox Ac 1 Rox 5P HE MOAKITIOUEHBI, JHOO WX
HOMHWHAJIBI HE COOTBETCTBYIOT TPeOYEeMbIM 3HAUCHHSAM, H3JEIHE NEPEXOIUT B PEKUM
«HEHNCITIPABHOCTDb». COpoc curHama o HEUCHPABHOCTH JMHHHA OIMOBELICHUS,
yHOpaBleHuss W MUTaHus ocymiectsisercss HaxkatueMm kHonmku «CBPOC HEWCIIPy,
PacroI0kKEHHON Ha KOPITyCce U3JENHsL.

J1s OaKIIFOYeHNsT OCHOBHOTO MCTOYHWKA ITOCTOSHHOTO TOKa HampshkeHmeMm 12 B
npexycMoTpensl kieMMbl «+12B OCH» u «OBlLly, pesepBHOoro ucrounuka - «+12B
PE3» u «OBII».

Knemmer «<HOIT» 1 «OBIL» npegnaznadens! 11 IpreMa CUTHAIIO O HEUCIPABHOCTH OT
ocHoBHOro, «HPII» 1 «OBI» OT pe3epBHOTO HCTOYHUKOB MMUTAHUS.

Cxema coeiMHEHHH OJI0Ka pacIIMpeHns NpUBEIcHA Ha pHUC.2.

4. JkcmuryaTamus.

B mporecce skcmmyaTtanu U3genne MOXKET HaXOOWTHCS B OJHOM U3 CIIETYIOIINX
PEXKUMOB: «I[E)KYPHBIPT», «TECT», «OIIOBEILIEHUWE» u «HEMCITPABHOCTDb».

Il moctyna k opraHaM YIpaBJICHUS OTKJIIOUUTE OJIOKMPOBKY CEHCOPOB, HaXKaB W
yAepKHUBasi KHOIIKY « E’ » He MeHHee 5 cekyHA. [Ipu oTcyTcTBHM HaxaTHs KHOTIOK B
teyeHue 10 ceKyH] OJJOKMPOBKA CEHCOPOB BKJIFOUUTCS aBTOMATHUSCKH.

4.1. Pexum «JAEKYPHBIN».

[Ipy mpaBUIBPHO NOAKIIOYEHHBIX BHEIIHUX LEIAX, [OCIE IMOAAYM HAaNpsLKEHHS
MUTAHUS OT OCHOBHOTO W PE3EPBHOTO HCTOYHUKOB DIICKTPOCHAOKEHHS H3JIENINe
MEPEXOAUT B JACKYPHBII PEKHUM.

B nexypHOM pexume H3/€IHE O0KMIACT MOCTYIUIEHHS CHTHAJIOB OIOBEIICHHS OT
Onmoka peueBoro omosemieHus. Kaxapie 1,5-2 cekyHIOB! NPOM3BOAMTCS MPOBEpKa
LEJIOCTHOCTH JINHUM YIPaBJICHUs, ONOBELICHUS W MUTAaHUS Ha NpeAMET oOpbhIBa MU
KopoTkoro 3ambikanusa. Ontuueckue naaukaropsl « [ IMTAHUE OCH» u « [ ITMTAHUE
PE3» ropar poBHBIM cBedueHueM, HUHAMKATOpEl «ABAPUS», «JIV», «JIO» nu
«OIIOBEIL» BeikmtoueHsl. BocmponsBeneHne pedeBbIx COOOMEHNI HE TIPON3BOIUTCS.

IIpy nocTynneHMM My3BIKAJBHOIO CHTHAJA W3JAEIME HA4YMHACT TPAHCISLHIO
¢doHoBOM My3bikH U HHGOpManru. COCTOSHHE ONTHYECKUX HMHIUKATOPOB HE MEHSAETCA.
KoHTpoib 11e10CTHOCTH TMHHUN COXPaHSEeTCs.

Tpancnsauus GpoHOBOM My3bIKH U HH(GOPMALIUU TPOU3BOAUTCS TONBKO MIPH HATHIUN
WCIPAaBHOTO OCHOBHOTO MCTOYHHKA AIIEKTPOCHAOKEHUSI.

4.2. Pexxnm «TECT».

IIpu naxxatum kHonku «TECT» m3nenue mepexonuT B pexuM TecThpoBaHus. Bce
CBETOBBIC HWHIMKATOPHI TOPSAT POBHBIM CBEYCHHEM. I[IpOMOIKHTENLHOCTh PEKHAMA
«TECT» coctaBnser 10 cekynn. Ilo wuctedeHud MAaHHOTO BpPEMEHU U3JCIHE
aBTOMATHYCCKU TIEPEXOINUT B TOT PEKUM, B KOTOPOM HAXOIUIIOCH /IO TECTHPOBAHHUS.

4.3. Pexum «OIMOBELHIEHUE».
[Tpu NOCTyIUIEHNH CUTHAIIOB OTIOBEIICHHUS OT OJI0Ka PEUEBOTO OTIOBEIICHUS H3/ICITHE



nepexoauT B pexxuM «OTIOBELIEHUEY.

Ontnueckue naaukatopsl «[IMTAHUE OCH», «[ITMTAHUE PE3» u «OIIOBEL»
TOpPAT POBHBIM CBEUYCHHEM, MHAMKATOPHI «ABAPWS», «JIY» u «JIO» BBIKIIIOYCHEI.
B nuaMIO  omoBemieHWS  TPAHCIUPYIOTCS  pedeBble  COOOmeHWs.  TpaHCIsIus
cOOOIIEHUH MPOAOIKAETCST O TeX MOp, MOKa MOAAETCSI CUTHAI OT OJIOKa PEedeBOTO
OTIOBEILICHUSI U COXpaHICTCS HampsbkeHHe nmuTaHusi npubopa. [lpu cHsITHM curHama
W3JIeNHNe IEPEXOUT B JSKYPHBIA PEKUM.

4.4. Pexxum «<HEUCIIPABHOCTDb».

IIpu oOTKIIOUYEHMM HANPSHKEHHWS [HTaHUA Ha JIIOOOM U3  HCTOYHHUKOB
JIEKTPOCHAOKEHHS, OTCYTCTBUM HJIM YCTAaHOBKE OKOHEUHBIX PE3UCTOPOB RoxAC U
Roc BP  HE COOTBETCTBYIOLIETO HOMHHAjJa, HAPYLICHWH LEIOCTHOCTH JWHHUH
yIpaBJieHUs WK onoBeleHus nzaenue nepexoaut B pexxum « HEMUCITPABHOCTD».

4.4.1. OTKJII0YeHNe HATIPSIZKEHUsI MUTAHUS OT OCHOBHOT'0 HCTOYHMKA.

Ontuueckue wunaukatopsl «[IMTAHUE PE3» u «ABAPUS» ropar poBHbIM
ceeueHueM. HWunukaropsl «[IUTAHUE OCH», «OIIOBEIly, «JIV» u «JIO»
BHIKJIIOYCHBI. Ha OJIOK peueBOro OmoBeIleHHs BBIAACTCS CHTHAl O BO3HMKHOBCHUU
HeucnpaBHOCTH. TpaHcnsuust GOHOBOH MY3BIKH TpepbiBaeTcs. M3nenue nepexoauT Ha
paboTy OT pe3epBHOI0 UCTOYHUKA ITUTAHHSL.

Ilocne ycrpanenus HeucnpaBHoctd wuHAuKaTOpel <«IIMTAHUE OCH» wu
«ABAPUSI» BritouaTcst B MUTaomeM pexxume. 1 mepexona B ASKYPHBIM pexuM
HEOOXOJMMO TPOU3BECTH CcOpPOC curHajga nyrteM Haxarus kHomnku «CBPOC
HEUCIIP».

4.4.2. OTk/JII04eHNe HATPSIKEHNs TUTAHUS OT Pe3ePBHOT0 HCTOYHMKA.

Ontnueckne wmuaukatopsl «I[IMTAHHUE OCH» u «ABAPUS» ropar poBHBIM
ceeueHueM. Uuaukatopel «I[IUTAHUE PE3», «OIOBELly», «JIY» u «JIO»
BHIKJIIOYCHBI. Ha OJIOK pedeBOro OMOBEMICHWS! BBIJAETCS CHTHAT O BO3HUKHOBEHUH
HEHCTPAaBHOCTH.

Ilocne ycrpanenus HencnpaBHocTH HHAUKaTopsl «IIMTAHUE PE3» u «<ABAPU»
BKJIIOUATCSl B MHTAIOMIEM pexume. st mepexona B eKypHBIH PeKUM HEOOXOIMMO
npousBectu cOpoc curHana myreM Haxkatust KHonku «CbPOC HEUCIIP».

4.4.3. O0pbIB, KOPOTKOE 3aMbIKaAHHE WJIH YCTAHOBKA OKOHEYHOI0 Pe3nucTopa
Rox AC He COOTBETCTBYIOIIEr0 HOMUHAIA B IMHUH ONMOBEIIeHUS.

Ontuueckue unaukaropsl «[IMTAHUE OCHy, «IIMTAHUE PE3», «<ABAPUS» u
«JIO» ropar poHbIM cBeueHneM, HHAUKaTOpbl «OIIOBEI» u «JIY» BBIKIIOYEHBI.
Ha 610k pe4ueBoro omnoBemeHus BBIJASTCS CUTHAI O BOSHUKHOBEHHWH HEUCITPABHOCTH.

[Tocne ycrpanenus HeucrpaBHOCTH HHIUKATOPEI «ABAPUSI»M «JIO» Brimrodarcs B
MuraiomeM pexume. s mepexona B JSKYpPHBIH pekMM HEOOXOOUMO MPOH3BECTH
copoc curnana myrem Haxxkatusa kHonku «CBPOC HEUCIIP».

4.4.4. O0pbIB, KOPOTKOE 3aMbIKAHHE WJIH YCTAHOBKA OKOHEYHOI0 pe3HucTopa
Rox 5P He COOTBETCTBYIOIIET0 HOMHHAJIA B THHUH YIPABJIEHHS.

Onrtrnyeckue naauKaTopsl « I IMTAHUE OCH», «IITMTAHUE PE3», «KABAPUS» u
«JIY» ropsat poBHbIM cBeueHueM, nHaukaTopsl «OITOBEIL» n «JIO» Beikmtouensl. Ha
OJIOK pEeuYeBOr0 OIOBEIIEHUS BBIACTCS CUTHAJl O BO3HUKHOBEHUM HEHCIIPABHOCTH.
Wnaukanys Ipou3BOAUTCA BCEMU U3ACTUAMY B TNHHH.

[locne ycrpaneHus HeucnpaBHOCTH UHAUKATOPH «KABAPUS» u «JIY» BKiItowarcs B
MUraiomeM pexume. s mepexona B JACKYPHBIH peXUM HEOOXOJUMO MPOH3BECTH
cOpoc currana mytem Haxarus kKHOku «CBPOC HEUCIIP.

IIpumeuanue:

JIY — uHauKaTOp HEUCHPABHOCTH JIMHUU YIPABIECHUS.

JIO — uHaUKATOP HEUCTIPABHOCTH JIMHUU OTIOBEILICHHUS.

ABAPUS — o0omieHHbINH MHIUKATOP BOZHUKHOBEHUS HEUCIIPABHOCTH.

Puc. 1. Cxembl coennHeHHii peyeBbIX ONMoOBeNaTeeii
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A. Cxema coequnenuii 1,2,3 u 4
peueBbix onoBemaresei cepuu APUSA-TIC.
Homunaj oxkoneunoro pesucropa Rox AC=4,7 kOm £ 5 %
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b. Cxema coequnenmii 4, 6,8, 10,12, 14 u 16
peueBbix onoBewaresei cepuu APUS-IIC.
HoMuHaJ 0KOHEYHOT0 pe3ncTopa Rox AC =2,4 kOm £5 %
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4,7 kOm £5 %

Puc. 2. Cxema coequnenuii 6;10xkoB pacummpennss APUSA-IIC-BP-M (max 50 mr.)
Homunan oxoHneunoro pesucropa Rox BP

I'. Cxema coequnenuii 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 u 48

P€YEBBIX ONMOBECHIATEC/ICH CEPUHA

APHSA-IIC.

Homunan okoHeuHoro pe3ucropa Rox Ac=1,2 kOm £5 %



