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MHCTPYKLMA 1O SKCIUTYATALIMN

1. Oomme cBeneHud.

Cucrema peueoro omosemenns APUSA®-TIC (mamee —  «cHcTeMa»)
npenHasHadeHa Uil (OpMHUPOBaHUS, TPAHCISIIMA W BOCIPOW3BENEHHS PEUEBBIX
co00IIeHu# 0 BOSHUKHOBEHUH OITACHOCTH, HHCTPYKIIUH O 3BAKYalllH, TPAHCIIAIIUU
(hOHOBOW MY3BIKH ¥ HHGOPMAITHH.

CucremMa cOCTOUT U3:

- OmokoB peuesoro omosemieHusi cepun APUS-TIC-BPO: APUSA-TIIC-BPO-M,
APUS-TIC-BPO-P nnu APUS-TIC-BPO-PM;

- onokoB pacumpenus cepun APUS-IIC-BP: APUSA-IIC-bP-M, APUSA-TI1C-BP-P
wim APVA-TIIC-BP-PM;

- peueBbix omnogerareneit cepun APUA-TIC.

brox pacmmpenuss APUS-TIIC-BP-PM (nanee — «u3nmenmey) mpeaHa3sHaueH IS
paGoTHl B cocTaBe CHCTeMBI peueBoro omnosemenns APHS®-TIC B xauectBe
YCUJIUTENST MOIMHOCTH ayJuOoCHTHala, II0y4aeMoro OT OJloKa pedeBoro
onosemenust cepun APUSMA-TIC-BPO, u ciayXuT sl yBeIWMYEHHS, B CIydae
HEO0OXOMOCTH, KOJIMYECTBA MMOAKIIOYAEMBIX PEUEBbIX OMTOBEIIATENEH.

Wsnenne mnpeaHasHadeHO JUISI YCTAaHOBKM BHYTPH 3alllMIAEMOr0 OOBEKTa W
paccunMTaHO Ha KPYTJIOCYTOYHYIO HEeNpephIBHYIO padoTy. KoHCTpyKIms nznenus He
MpeIyCMaTPUBAET €r0 HKCIUTYaTallli0 B YCIOBUSAX BO3IECUCTBUS arpecCUBHBIX Cpell,
a TaKKe BO B3PHIBOOIIACHBIX IIOMEIIEHUSX.

ONEKTPONUTAHWE W3AEIUS OCYLIECTBIAETCSI OT CETH TEPEMEHHOro TOKa
HanpspkeHueM 220 B gacrotoit 50 ', B kauecTBe pe3epBHOr0 MCTOYHMKA MUTAHUS
UCTOJB3YyeTCsS BCTPOCHHAsh aKKyMyJsiTopHas Oartapes. U3menme TOTOBO K
9KCIUTyaTallly cpa3y Mocie MOAaYM MUTAIOLIEro HallpsHKEeHUs.

Wznenue coBMECTUMO CO BceMH MOAN(DUKAIMAMHU OJIOKOB PEYEBOTO OMOBELICHUS
cepru APUS-IIC-BPO Bepcunu 07.

E H [ BJIOK PACHIMPEHUA

2. OcHOBHBI¢ GYHKIHMOHATbHbIC BO3MOKHOCTH.

® CBETOBAasI MHIUKALM HAJINYHUA OCHOBHOTO M PE3EPBHOI0 HCTOYHUKOB TUTAHHUS,
BO3HUKHOBEHUS HEUCIIPABHOCTH, BKIIIOUEHHS PEKMUMA ONOBEILICHUS;

e yCWJICHHE W TPaHCISIUS ayJHOCHTHAJIOB, TIOCTYMAIONIMX OT OJIOKa PEeYeBOrO
onosemerns cepun APUS-IIC-BPO Bepcun 07;

e TpaHCISIIUSA PEYEBBIX COOOLIEHUM Ipu paboTe OT BCTPOCHHOI'O PE3EPBHOIO
WCTOYHUKA INTAHUS B T€UCHUE HE MEHEe 3 4acoB;

® BO3MOXKHOCTb TPAHCIISIUK (DOHOBON MY3BIKH U CITy>keOHOH MH(pOpMAaLny;

® aBTOMAaTHYECKOE BKIIOYCHHWE HCIOJHUTENBHBIX  YCTPOUCTB  (pedeBBbIX
oroBelaTesnei) Mpy MOCTYMJICHUN CUTHaNa OT OJI0Ka PEeYeBOTO OTMOBEILEHHS CEPHU
APUA-TIC-BPO Bepcuu 07;

e moakIoUeHHE 10 48 peueBbix onopemareneit cepun APUA-TIC;

® aBTOMATUYECKUIl KOHTPOJIb LEJIOCTHOCTH JIMHUM YIPaBICHUS, ONOBELICHNUS U
MUTaHUS ¢ HEPUOJUYHOCTBIO 1,5-2 CEeKyHbI;



e [ieperaya CHUTHaJIa O HEUCIPABHOCTH Ha OJOK pEUeBOr0 OINOBELICHUS CEPUHU
APUA-TIC-BPO Bepcum 07;

e py4yHOH cOpoC peKrMMa HEUCIPABHOCTH;

e 3amuTa OT Mepe3apsaia, a Takke IITyOOKOro paspsaa akKyMyJIsITopa;

® JJIEKTPOHHAsI CAMOBOCCTAHABIIMBAIOMIASCS 3aIIUTA OT MEPErpy3Kd U KOPOTKOTO
3aMBIKaHUS B HAIPy3Ke;

® 3aIMTa OPraHOB YNPABJICHUS OT HECAHKIMOHUPOBAaHHOI'O JOCTYIA.

3. YcTpoiicTBO U MOAKJIIOYEHHE.

KoHCTpyKTHBHO Wu37enue BBIIOJHEHO B BUAEC OJHOTO  (PYHKIMOHAILHO
3aKOHYEHHOr0 Ooka. Kopmyc M3roToBieH U3 BRICOKOIIPOYHOTO ILIACTHKA U COCTOUT
W3 OCHOBaHUSA U KpBIMKU. Ha ocHOBaHMU pa3MelleHa IUiaTa ¢ SJICKTPOHHBIMHU
KOMITOHEHTaMH, Ha KOTOPOU PACIIONIOXKEHBI KIEMMHBIE KOJOAKU ISl HMOJIKIIOUCHUS
00opynoBaHUs, TEPEMBIYKH JUISI TOJKIIOYCHUS OKOHEUHBIX PE3UCTOPOB JIMHUHU
YIpaBleHHs] U KaOCJIbHBIC BBIBOJBI IS MOAKIIOUYCHHS aKKyMYJIATOpHOU Oatapeu. B
OCHOBAHWM BBIMMOJHEHBI OTBEPCTHS I KpEIJICHUS YCTPOWCTBA HA MeECTe
JKCIuTyaTarui. Ha KphIllike Kopiryca 3akpeluieHa Iulata ¢ ONTHYCCKUMH
WHAUKATOPAMH W OpTaHaMH YIIpaBIIEHUS (CEHCOPHBIMU KHOMKaMu). [l 3amuTel oT
HECaHKITMOHNPOBAHHOTO JJOCTYIIa IPEyCMOTpeHa OJOKHPOBKA OPTaHOB YIIPABIICHHSL.
DuKcarys KphIIKA K OCHOBAaHUIO OCYIIIECTBIISIETCS C IIOMOIIIBIO CAaMOPE30B.

BxiroueHue TeCTOBOro pexuma Npou3BOAUTCS NyTeM Haxkatust KHonku « TECT».

TpaHCHSIIMsT CUTHAJOB  OIOBEINEHUS TMPOU3BOJUTCS aBTOMATHYECKH IPH
MOCTYIUIEHUH CUTHAJIA OT OJIOKa PEUeBOTO OMOBEIICHHS.

B cnyuae HE0OXOAMMOCTH TPAHCIAIMH B ACKYPHOM pexrMe (POHOBOH MY3BIKH H
ciayxeOHOW  WHPOpMAMA  HEOOXOAWMO  YCTAHOBHUTH  NEPEMBIUKY  «MY3»,
PAaCTIONOKEHHYIO Ha MEUYaTHOM IJ1aTe U3ICIIUS.

Jis  TMOAKIIOUEHUs JHMHUW YIPAaBICHHS, TNPUXOAAIICH OT OJIoka peueBOro
onoBemenus cepun APUSA-TIC-BPO Bepcun 07 nmbo Oioka pacmiMpeHus Cephu
APUSI-TIC-BP Bepcuu 07, npenycmotpens! kiemMmsl «3BYK+», «3BYK-» u «OBLL».

K xmemmam «BbIX+» um «BbIX-» wu3means BO3MOXHO HOIKIOYEHHE a0 48
pedeBbix omomemareneii. [Ipm  HEOOXOAMMOCTH  HWCIOJIB30BAaHUS  OOJBIIETO
KOJIMYECTBAa pPEYeBHIX omoBemareneid k kiemMam «bP+», «BP-» u «OBIl»
MTOAKTIOYAETCS €IIe OIVH M HECKOIbKO 0710K0B pacmmpenus cepun APUSA-TIC-BP.
Bcero nomyckaeTcs ncrons3oBanue He 6oee S0 OJ0KOB pacIIupeHus, K KaXXI0My U3
KOTOPBIX MOAKIIOYAETCS 10 48 peueBbIX OMOBEIIATEICH.

W3nenne aBTOMaTU4YeCKH OCYIIECTBIISIET MEPUOJUYECCKUNA KOHTPOIb HEIOCTHOCTH
JMHUN YIIpaBICHUS, OMOBEIICHU U NMUTaHusA. KOHTpOab Mpou3BoAUTCS Kaxaelie 1,5-
2 CeKyHJBbI.

Jlunus, coemuHsromas OJOK PEYEBOTO OIMOBEIICHUS WM OJIOKH PaCIIUPEHUS C
PEUYEBBHIMU OMOBEIIATEIISIMU, SIBIACTCS JIMHUEH OMOBEIICHHUS, a JTUHUS, COCIUHSIOMAs
0JIOK PEeueBOro OMOBEIICHUS C OJIOKaMHU PAaCIIUPEHUs, a TaKKe OJOKU paCIIUPSHHUS
MEXTy cO00H, — INHUEH yIpaBICHHUSL.

OKOHEUYHBIE PE3UCTOPBl Rox AC TIpelHa3HAYeHBI I OpPraHU3allid KOHTPOJIS
[ETIOCTHOCTHU JIMHUM OIOBEIICHH. MecTa MOAKITIOYEHUSI U HOMUHAIBl OKOHEYHBIX
PE3UCTOPOB JIMHUU OTOBEIIEHUSI Rox AC OMIPEAETAIOTCS B COOTBETCTBHH CO CXEMaMH
COEMHEHMI peYeBbIX OMOBELIATENEH, TPUBEACHHBIMU Ha pHUC. 1.

Jnst ocymiecTBiIeHUsT KOHTPOJISL LEJIOCTHOCTU JIMHUU YIIPABJICHUS MIPUMEHSIOTCA
OKOHEYHBIE PE3UCTOPbl Rox BP, KOTOpbIE CMOHTHPOBAHbl Ha IUIATE H3ACIUA U
MOJKIIOYAOTCS] IyTEM yCTaHOBKH mepembluek «bP ok+» u «bP ok-» Ha medaTHON
mate u3aenws. [Ipu ncnonp30BaHNM HECKOJIBKUX OJOKOB PACIIMPEHUS ITEPEMBIIKH
«bP oxt» m «bP ok-» ycTaHaBIMBAIOTCA TONBKO Ha IJIaTe€ TOCIETHET0 OJoKa
paclIMpeHust B IMHUU.

Ecnu okoHeunsie pe3ncTopsl Rox Ac M Rox 5P HE TIOKITFOUEHBI MO0 WX HOMHHAJIBI
HE COOTBETCTBYIOT TpeOyeMbIM 3HAYCHUSM, HW3JCIHE IEePEXOIUT B PEXHUM
«HENCITPABHOCTbB». Cbpoc curHajia O HEUCHPABHOCTU JIMHHUHA OIOBELICHUS,
YOpaBJIEHUs W NHTaHUS  OCyllecTBIseTcss HaxartueM kHonku «CBPOC
HEUCTIP», pacmionoxeHHON Ha KOPITYCEe U3ICIHSL.

Jnga moakmoueHWs K CeTH IEepEeMEHHOro Toka HampsbkeHuem 220 B
gactoToit 50 'y mpeaycMoTpeHs! KineMMbl «~220B».

Kabensubie BweIBOgBI «PE3» u «OBIl» mnpemnasHaueHsl IS TOJIKITIOUYSHUS
aKKyMyJISTOpHOH Oarapen HampsbkeHuem 12 B emxocteio 7 A-u. KpacHblil BBIBOA
MOJKITIOYAETCSI K TTONOKUTEIBHOMY «+», a CHHHHA K OTPUIIATEIEHOMY «-» KOHTaKTaM
AKKyMYJIITOpA.

Cxema coeiuHeHUH OJ10Ka pacIIMpeHns NpuBeAeHa Ha puc.2.

4. JxcnyaTanms.

B nmponecce okcruryaTanmm M3NENHME  MOKET HAXOAMThCS B OIHOM W3
caemyrommx pexumon: «JEXYPHbIM», «TECT», «OIOBELIEHUE» u
«HEHUCIIPABHOCTDb».

Jlns mocTyma K opraHaM yrpaBJieHHS OTKIFOUUTE OJIOKUPOBKY CEHCOPOB, HAXAaB U
yACPKUBAs KHOTIKY « [1]» HE MeHHee 5 cekyHa. [Ipu OTCYTCTBMM Ha)aTHsi KHOTIOK
B TeueHue 10 cekyH] OJOKHPOBKA CEHCOPOB BKITFOYUTCS] ABTOMATHYCCKH.

4.1. Pexxnm «JIEKYPHBIN».

[Ipu mpaBUIBHO TOIKITFOYEHHBIX BHEIIHUX IIETISAX, TOCIE MOJAYH HaIpsDKEHUS
MUTaHWsI OT OCHOBHOTO M PE3EPBHOIO MCTOYHHKOB JJIEKTPOCHAOKEHHUS W3JEINe
MEePEXOUT B JCKYPHBIA pPEXKUM. B JEKypHOM peKUME U3JCIUE OXKUAAET
MOCTYIUICHUSI CUTHAJIOB OIOBEHICHUs OT OJOKa pedueBOro omoBemieHus. Kaxmwie
1,5-2 cexkyHIpl TNPOU3BOAUTCS TMPOBEPKA  IEIOCTHOCTH JIMHUN yIpaBICHUS,
OTOBCUICHUS W TUTaHUS Ha NOPEIMET OOphIBA WM KOPOTKOTO 3aMBIKaHWS.
Ontuueckue unaukatopsl «[IMTAHUE OCH» u «IIUTAHUE PE3» ropst poBHbIM
cBeueHueM, HHIUKaTopsl «KABAPUS», «JIV», «JIO» u «OIIOBEL BHIKIIOYCHBI.
BocnpousseieHre peueBbiX COOOIICHU HE TPOU3BOUTCA.

[Ipu mocTyrieHnn My3bIKaJbHOTO CUTHAIA U YCTAHOBJICHHOU MEPEMBIUKE «MY3»
U3JIeNIMe HAYMHAET TPAHCIBIIHUI0 (POHOBOW MY3BIKM M CIY)KEOHOH HH(OpMAIUU.
CocrossHuEe ONTHYCCKUX HHIUKATOPOB HE MEHAETCs. KOHTpOIb 11eTOCTHOCTH JTUHUI
COXPaHSETCH.

Tpancismus GoHOBOH My3BIKH U CITYKeOHOH HHPOPMAITUN TTPOU3BOIUTCS TOJIBKO
TP HAJIMYUH HCIIPABHOTO OCHOBHOT'O MICTOYHHKA JJIEKTPOCHA0KEHUSI.

4.2. Pexxum «TECT».

ITpu maxxatnn kHONKK « TECT» m3aenue mepexoanT B pexuM TecTHpoBaHus. Bee
CBETOBBIE MHAWKATOPHI TOPAT POBHBIM CBedeHHEM. [IpomomKUTeNnbHOCT peknumMa
«TECT» coctaBmster 10 cexyna. [lo wmcTedeHWHM NaHHOTO BPEMEHH H3ICIHC



ABTOMATUYCCKHU IIEPEXOAUT B TOT PEXKUM, B KOTOPOM HAXOAUIIOCH 10 TECTUPOBAHUA.

4.3. Pexum «OIIOBEIIEHUE».

[Ipy mOCTyIUICHMM CHUTHAJIOB OIOBEIEHHsSI OT OJIOKa PEYEeBOr0 OIOBEIICHUS
uzaenue nepexoaut B pexuM «OITOBEILIEHUE.

Ontuueckue wungukatopel «I[IMTAHUE OCH», <«IIMTAHUE PE3» wu
«OIIOBEIIy» ropsar poBHbIM cBedeHHEM, UHAUKATOPEl « ABAPUSD), «JIY» u «JIO»
BBIKJIIOYCHBl. B JHMHUIO ONOBELICHUS TPAHCIUPYIOTCS pEYEBbIE COOOILECHHUSI.
TpaHcasust cooOLIeHni MPoaoIKAETCs 10 TeX MOP, 0K ITOAAETCS CUTHAII OT O10Ka
PEUEBOro OIOBELICHHUS U COXpaHsETCsl HanpsbkeHUe nutanus npudopa. Ilpu cHsTHH
CUTHAJIA M3JIEJINE TIEPEXOANT B ISKYPHBIN PEKUM.

4.4. Pexxnm «<HEUCIIPABHOCTDb».

I[Ipu oOTKIFOYEHWM HaNpsHKEHWs TUTaHWS Ha JHOOOM M3  HCTOYHHKOB
ANIEKTPOCHAOKEHUS, OTCYTCTBUM HIIM YCTAaHOBKE OKOHEYHBIX PE3UCTOPOB Rox AC
HE COOTBETCTBYIOIIETO HOMHHANA, HENPAaBUIBHOM TMOJKIIOUYEHUH OKOHEYHBIX
pe3ucTopoB Rox 5P, HAPYIIEHUU LIETIOCTHOCTU JIMHUN YIPABJICHUS WM ONOBEIICHUS
m3nenue nepexonut B pexkxum « HEMCIIPABHOCTby:

4.4.1. OTK;1I049eHHEe HATIPSIKEHHUS] MUTAHUS OT OCHOBHOI'0 HCTOYHHMKA.

Ontnueckue uuaukatopsl «[IMTAHUE PE3» u «ABAPUS» ropsar poBHBIM
cBeueHueM. HMunukatopsl «[IMTAHUE OCH», «OIOBEIly, «JIY» u «JIO»
BBIKJIIOYECHBI. Ha 00K pedeBoro OMOBELICHUs BBIAAETCS CHTHAl O BO3HHUKHOBEHHU
HeucnpaBHOCTH. TpaHcisinust (GOHOBOM MY3BIKM TpepbiBacTcs. M3menue mepexoaut
Ha paboTy OT pe3epBHOTI0 UCTOUYHHKA TUTAHUS.

Ilocne yctpanenuss HeucupaBHoctH uHmuKaTopel «IIUTAHUE OCH» wu
«ABAPUS» BrimrodaTcss B MUTAIOLIEM pexume. i mepexoaa B AeKYPHBIM peskuM
HEOOXOAMMO TpPOW3BECTH CcOpoc curHaiga myTeM Haxatus kHonku «CBPOC
HEUCTIP».

4.4.2. OTKII0YEHNEe HATIPSAKEHUS MUTAHUSI OT pe3epBHOI0 UCTOYHMKA.

Ontnueckue unmukatopsl «[IMTAHUE OCH» u «ABAPUS» ropsat poBHBIM
ceeuenneM. Wumukatopel «I[IMTAHUE PE3», «OIIOBEIly, «JIY» u «JIO»
BBIKITIOYEHBI. Ha GIIOK pedyeBOro OIMOBEIIEHUs BBIJACTCS CHTHAT O BO3HHKHOBEHHH
HEHCIPAaBHOCTH.

ITocne ycrpamenuss HeucnpaBHocTH wuHAUKaTOpel «I[IMTAHUE PE3» wu
«ABAPUS» BKITtouaTcs B MHUTAOmeM pexume. i mepexoaa B ASKYPHBIH PeKAM
HeoOXOJMMO TMpOoM3BeCTH cOpoc curHaia mnyteM Haxatusa kHomku «CBPOC
HEUCIIP».

4.4.3. OOpbIB, KOPOTKOE 3aMbIKaHHEe MJIM YCTAHOBKA OKOHEYHOI'0 Pe3HcTopa
Rok AC He COOTBETCTBYIOIIIEr0 HOMMHAJIA B JIHHUH ONOBEICHH.

Ontuueckue unaukatopsl «[IMTAHUE OCH», «[IUTAHUE PE3», «KABAPUS»
n «JIO» ropar poBHbIM cBeueHueM, wuHaukaropel «OIIOBEI» u «JIY»
BBIKJIIOYEHBL. Ha 070K pedeBoro OmoBeLICHUs BBIAAETCS CHTHAl O BO3HHUKHOBEHHUU
HEUCIPAaBHOCTHU.

ITocne yctpanenust HeucnpaBHOCTH UHAUKAaTOpel «ABAPUS»u «JIO» BritouaTcs
B MHTaoLIeM pexxume. s nepexona B JeKYPHBIA peXXUM HEOOXOIUMO MPOU3BECTU
copoc curnana mytem Haxkatus kHonku « CbPOC HEUCIIP».

4.4.4. O0pbIB, KOPOTKOe 3aMbIKaHHE WJIH HeNpPaBWIbHOE TMOAKJIIOYEeHHUE
OKOHEYHBIX Pe3ucTOpOB Rox 5P B JIMHMM yIPaBJIeHUS.

Ontuueckue unaukatopsl «[IMTAHUE OCH», «(IIMTAHUE PE3», «KABAPU S
n «JIY» ropar poBHbIM cBedeHueM, wuHauKaTopel «OIIOBELl» u «JIO»
BBEIKJIIOYECHBI. Ha ONOK pevyeBOro omoBelieHHs BBIAAETCS CUTHal O BOSHUKHOBEHUH
HeucnpaBHOCTU. MHIMKaus IpOU3BOIUTCS BCEMU M3ACTUAMU B JIMHUH.

Ilocne ycTpaHeHHs HEUCHpPaBHOCTH HWHAMKATOpel «ABAPUS» u  «JIY»
BKJIFOYATCS B MUTAOIIEM pexkuMe. [ mepexoaa B ASKYpHBIA PEXUM HEOOXOANMO
pom3BecTH cOpoc curHaia myteM HaxaTus kHonku « CBPOC HEUCIIPy.

IIpumeuanmue:

JIY - uHIMKATOp HEUCTIPABHOCTH JIMHUM YIPABJIECHUS;

JIO - uHAMKATOP HEUCIPABHOCTHU JIMHUU OMIOBEIICHHUS;

ABAPUS — 0000111€HHBII THIUKATOP BO3HUKHOBEHUS HEUCITPABHOCTH.

Puc.1. CxeMbl coelMHEHUI peUeBbIX ONOBeNIaTeI€eil.
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A. Cxema coequnennii 1,2,3 u 4
peueBbix onoBeniareieii cepuu APUSI-IIC.
Homunan oxoneunoro pesucropa Rox AC= 10 kOm =+ 5%.
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b. Cxema coequnenmii 4, 6, 8, 10, 12, 14 u 16
peuyeBbix onoBeuarenei cepuu APUS-IIC.
HomuHan okoHeuHOro pe3ucTopa Rox AC =4,7 KOM =+ 5%.
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