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[ H [ BJIOK PEYEBOI'O OITIOBEIIEHUSA

1. O6mmue cBegeHusl.

Cucrema peuesoro onosenienuss APUSA®-TIC (nanee — «cucTeMay») mpegHasHAYeHA
it GopMUpOBaHMS, TPaHCIAIUK ¥ BOCIPOM3BEACHHS PEYEBBIX COOOMICHUH O
BO3HWKHOBEHHH OIACHOCTH, HWHCTPYKIHMHA TIO 3BaKyalllH, TPaHCIAIUN (HOHOBOI
MY3BIKH 1 WH(OPMAIIHH.

Cucrema COCTOUT H3:

- OmokoB peueBoro omoseuieHusi cepun APUA-IIC-BPO: APUSA-IIC-BPO-M,
APUA-TIC-BPO-P nmu APUA-IIC-BPO-PM;

- OnokoB pacumpenust cepun APUS-TIC-BP: APUS-TIC-BP-M, APUA-IIC-BP-P
umu APUS-TIC-BP-PM;

- peueBbIx onoBemareneit cepun APUA-TIC.

brmox peueBoro omoBemenus APUS-IIC-BPO-PM  (mamee — «wm3genne»)
TpeHa3HaueH s paboThl B COCTAaBE CHCTEMbI pedeBoro omopemenns APHS®-TIC B
KauecTBE YCTpPOWCTBA (OPMHPOBAHHS W TPAHCISAIMH PEUYEBBIX COOOIIEHUH O
BO3HHKHOBEHHH OIACHOCTH, WHCTPYKUMH IO 3BaKyallH, TPAaHCISAUMU (HOHOBOM
MY3BIKH M HHQOPMALHH.

Wznenue mnpeaHa3HadyeHO MJs YCTAaHOBKM BHYTPH 3alUIAEMOr0 OOBEKTa H
paccunTaHO Ha KPYTJIOCYTOYHYIO HENpephiBHYIO padory. KoHcTpykius u3menus He
MpPeIyCMaTPUBAET €ro IKCILTyaTalliio B YCIOBUAX BO3JEHCTBHUS arpecCUBHBIX Cpe, a
TaK)Ke BO B3PHIBOOTIACHBIX TTIOMEIICHHUSX.

DONEeKTPONUTaHAE W3/ACTHsS. OCYIIECTBISIETCS OT CETH TEePeMEHHOro TOKa
HanpspxkeHueM 220 B gactoroil 50 ['u. B xadyecTBe pe3epBHOrO MCTOUHHKA MUTAHUS
UCHOJB3YyeTCsS BCTPOGHHAs AaKKyMyJsiTOpHas Oarapes. Mzgenwe TOTOBO K
SKCIUTyaTallMy cpa3y Mocye MMoAa4uM MUTAIOIIEr0 HapsKEeHUS.

Wznenue mnpenHa3HayeHO sl COBMECTHOH paboThl C MPHEMHO-KOHTPOJIBHBIMH
npuOopaMy, WMEIOUIMMH BBIXOJA JUIS YTPaBICHUS OIOBEIIEHHWEM THIIA «OTKPBITHII
KOJIJIEKTOP» 100 «HOPMAIIbHO Pa30MKHYTHIE KOHTAKTBD.

2. OcHoBHbIE PYHKIHOHAJIbHbIE BO3MOKHOCTH.

® CBCTOBAs MHIUKAIWS HAJMYHMsI OCHOBHOTO M PE3ePBHOIO MCTOYHHUKOB MUTAHUS,
BO3HUKHOBEHHSI HEUCIIPABHOCTH, BKITFOUCHHUS PEXKHUMa OTIOBEIICHMUS,;

® TPAHCIIIHS CUTHAJIOB omoBemIeHus oT obopymaoBanus ['O u UC;

e rpancimsiuus FM pagmo, ¢oHOBOH My3bIKM M MHQOpPMAMH CO BCTPOESHHOI'O
MP3-nneepa unm 3ByKOBOCTIPOM3BOIAIICH anmnapaTtyphl,

e TpaHCHSUMs 3  TOPEIBAPUTEIBHO  3alMCAHHBIX
MPOIOJDKUTENHHOCTRIO 10 100 cexyHT;

e (hopMHUPOBaHHE M TPAHCIIAINS PEUCBHIX COOOIICHHUH TTpH paboTe OT BCTPOCHHOTO
PE3epBHOTO KCTOYHHKA MUTAHUS B TeUCHHE HE MEHEe 3 YacoB;

co001IeHn o01en

® CaMOCTOSATEIbHAS 3aMMUCh PEUEBBIX COOOIICHHUI;

® AaBTOMATUYECKOE  BKJIIOUEHHE  HUCIOJHUTEIBHBIX  YCTPOHCTB  (pEYeBBIX
oToBelaTeeii) Ipyu MOCTYIUICHMH CHUTHAjda OT MPHEMHO-KOHTPOJBHOIO Mpubopa,
KHOITOK JUCTaHITMOHHOTO ITyCKa WJIM OPTaHOB yIIPABIICHHUS;

® TPAHCIAINSA COOOIIEHHH ¢ BHEIIHETO MUKPO(OHA;

® TIPOrpaMMHPOBAHHE ATOPUTMA BOCIIPOU3BEACHUS PEUCBBIX COOOIICHUI;

e moakIIoUeHHE 10 48 peueBhix onosemareieit cepuu APUA-TIC;

e moakmoueHue a0 50 61okoB pacmupenus cepun APUSI-TIIC-BP Bepcum 07,
KOKIOMY U3 KOTOPBIX MOIKIrouYaeTca A0 48 peueBbix omosewateneit cepun APUSI-
IIC;

® ABTOMATHYECKUH KOHTPOJIb IICJIOCTHOCTU JIMHWUU OIOBEIICHUS, YIPABICHUS H
MMATAHUS C IEPHOTUIHOCTRIO 1,5-2 CEKyHJIBI;

e BblJaua  3BYKOBbIX curHaioB B  pexumax «OIIOBEILIEHUE» wu
«HENCTIPABHOCTDb» ¢ noMo1pto BCTpOEHHOT'O CUTHAJIN3aTOPa;
nepeada CUTHala O HEMCIIPaBHOCTH HA BHEIIHUN CUTHAIN3ATOD;
nepenavya CUTHAIA O 3aIyCKe OMOBEIIESHHUS Ha BHEITHUN CUTHAIN3ATOP;

PY4YHOI COPOC TPEBOKHOTO PEIKMUMA U PEKUMA HEUCTIPABHOCTH;
3alIMTa OT Mepe3apsia, a Takke [IyOOKOTo pa3psiaa akKyMyJIsTopa;

® DIIEKTPOHHAS CaMOBOCCTAHABIHMBAIOMIAACA 3allUTa OT MEPEeTPy3KH M KOPOTKOTO
3aMBIKaHUS B HATPYy3Ke;

® 3aIMTa OPraHOB YIPaBJICHUS OT HECAHKIIMOHUPOBAHHOIO AOCTYTIA.

3. YcTpoicTBO 1 MOAKJIIOYEHHE.

KoHCTpyKTHBHO M3A€iHME BBHIMOJHEHO B  BUAE ONHOTO  (DYHKIHMOHAIBHO
3aKOHUeHHOro Ooka. Kopiyc M3roToBiieH W3 BBICOKOIPOYHOTO TUIACTUKA U COCTOMT
W3 OCHOBAaHUS M KpBIIKH. Ha OCHOBaHMM pa3MENICHbl IJIATHI C 3JIEKTPOHHBIMU
KOMIIOHEHTaMM, Ha KOTOPBIX pAacIOJI0KEHbl IEPEMbIUKH JUIS IPOrpaMMHUPOBAHMS
JIOTUKH paboThl M3IeNus, KIEMMHbIE KOJOAKH Ul MOAKIIOYEHHS OOOpyIOBaHUS U
KaOenbHble BBIBOABI Ul TOAKIIOYEHHUS aKKyMyJSITOpHOH OaTtapen. B ocHoBaHum
BBITIOJTHEHBI OTBEPCTHS I KpEIJIeHWsl YCTpPOHCTBa Ha MecTe JKcIulyarauumu. Ha
KpBIIIKE KOpITyca 3aKpeluieHa IulaTa ¢ ONTHYECKUMH HHIMKATOpaMH M OpraHaMu
ynpaBieHusl (CEHCOpPHBIMH KHOTKaMmHu), a Takke MP3-tureep. nsg 3amuTel OT
HECAaHKIMOHUPOBAHHOI'O JOCTYIA MPEeIycMOTpeHa OJOKMPOBKA OPraHOB YIPaBJICHUSL.
dukcarus KppIIIKK K OCHOBAHUIO OCYIIECTBIISICTCS C IIOMOILBIO CAMOPE30B.

OHeproHe3aBrcHMasi MaMATh HM3JENUs O0ECreurMBacT BO3MOXKHOCThH 3allUCH A0 3
peueBbix cooOmeHnid. [Ipy M3roTOBICHWH B MaMSTh W3ACIHS 3allUCaHBl 2 PEUCBBIX
co00ITIeHNS (TECTOBOE M TPEBOKHOEC):

1) «IIpon3BoanTCS MPOBEPKA CHCTEMBI OIIOBEIIICHHUS!»);

2) «Buumanwue! IloxapHuas TpeBora! Bcem cpodHO MOKMHYTH TOMEIICHHE!».

3anuck cooOLIeHH s ISl IEPCOHANA OCYLIECTBIIIETCS CAMOCTOSTEIBHO.

TexHUUECKHE BO3MOKHOCTH HW3JENUsl MO3BOJAIOT, B CiIydae HEOOXOIMMOCTH,
MIPOM3BOJUTH MEPE3aNnCh BCEX peUeBhIX COOOUIeHUH. B maMaTh u3aenus MoryT ObITh
3amucaHbl JJF00BIe COOOIICHIS O0IIEH MPOIOJDKUTEIHLHOCTRIO HEe 60ee 100 cexyH.



Bxomrouenne TecTOBOTO peskuMa Mpon3BoauTCs HaxkaTueM kKHomkn « TECT». 3amyck
TPEBOXKHOTO COOOIIEHUS B pPyYHOM peXHMME ITPOU3BOJUTCS HaxxaTheM KHONKU « TPBy,
PacIONIOKCHHONM Ha KOpIyce W3JAeius, 00 KHOIMKH IHCTAaHIIMOHHOTO 3alycKa
«TPEBOTI'A», pacnosio;keHHOH B 30HE ONOBEIICHUS.

[MoaxmroueHne JWHUU CBSI3U M3IENHUS C KHOMKOW JUCTAHIIMOHHOTO 3aIllycKa
TPEBOYKHOTO PEYEBOT0 COOOMIEHHS ocyIecTBiIsieTcs: K KoHTtaktam « TPB» u «OBILy.
Jns  ocymiecTBiIeHHS  KOHTPOJNS  IENOCTHOCTH JIMHUM  TPUMEHAIOTC  J1Ba
MOCIEI0OBATEIbHO  BKJIIOUEHHBIX pe3ucTtopa HomuHaioMm 4,7 kOwm. KoHtponb
MPOU3BOAMTCA  Kaxknaele 1,5-2  cexyHIpl. 3amycKk TPEBOXKHOTO  COOOIIEHUs
MPOU3BOAUTCS 3aMBIKAHUEM OJIHOTO U3 PE3UCTOPOB B JIMHUU MPHU HAXKATUU KHOIKH
nuctanimonHoro 3amycka « TPEBOI'Ay». Ecnu kHOMKa TUCTAaHIIMOHHOTO 3aIllycKa He
MpuUMeHseTcs, To Mex 1y KoHTakraMu « TPB» n «OBIL]» yctanaBiMBaeTcsi OKOHEUHBII
pesuctop HoMuHATIOM 10 KOM.

Konrakter «I[TYCK» u «OBIlly mpemHazHadeHbl IS TMOIKIIOYCHUS JTUHUH CBS3H
M3OETUs ¢ TPUEeMHO-KOHTpOoabHBIM TprboopoM (IIIIK). it KOHTpOIS IEeTO0CTHOCTH
JIMHUU TPUMEHSIOTCS JBa MOCJIEI0BATEIbHO BKIIOYEHHBIX PE3UCTOPa HOMUHAIOM 4,7
kKOm. KonTpons mnpousBoauTcs Kaxaple 1,5-2 cexkyHAbl. 3amycK OMOBELICHUS
MPOU3BOAUTCS MTyTEM 3aMBIKAHUSI OJJHOTO U3 PE3UCTOPOB KOHTAKTAMU pelie MPUEMHO-
KOHTPOJBHOTO Iprbopa UiIN APYTOTo YIPaBISIONIETO yCTPOUCTBA.

BocnpounsBenenre TpEeBOKHOTO COOOIIEHUS, a TAaKKE COOOIICHUSI IS JCKYPHOTO
MepcoHaNa OCYIIECTBIIIETCS B COOTBETCTBHM C BBIOpaHHBIM B 1.4.1 amropurmMom
onoBemnieans. Ecnu n3nenue skcrmyatupyetcs 6e3 monakmoderus k [IIK, To mexmy
koHTakTamMu «IIYCK» u «OBlll» ycranaBnmnBaeTcsi OKOHEUHBIN PE3UCTOP HOMUHAJIOM
10 kOwm.

COpoc curHajga OIOBEINEHUS OCyIIecTBIsIeTcs HaxarueM KHonku «CBPOCy,
pacmloyIoKEHHON Ha TMepelHed MaHenu W3JAeNMd WIM MOJKIIYEeHHOM K KOHTaKTaMm
«CBPOC» un «OBIIly.

Kmemmer «I'OUC», «I'O3B» m «OBblll» mpemna3zHavyeHbl IS TOAKIIOYCHUS K
mznenuro obopynoBanus 'O u UC.

[TopkmroueHHEe WCTOYHWKA MY3BIKAJBHOTO CHTHajda C OaJaHCHBIM BBIXOJOM
ocymiectBisieTcs K kiemmaM «3BYK+y», «3BYK-» u «OBll», 6e3 6anancHOro BhIXO/a
— k k1eMMaM «3BYK+» u «OBIly.

Jl1st TOAKITFOUeHHS BHETITHETO MUKpPO(OHA ¢ OalaHCHBIM BBIXOJIOM ITPEIYCMOTPEHBI
kimemMbl « MUKy, «OBIILy», «(3BYK+» u «3BYK-», 0e3 6amaHCHOr0 BEIX01a - KJICMMBI
«MHUK», «OBUl» u «3BYK+». Ilpn uncnonp3oBaHMM BHELIHETO MHKpO(doHa
MOAKIIOYEHUE HCTOYHHMKA MY3BIKAJIBHOIO CHTHAjla OCYIIECTBISACTCS K JIMHEMHOMY
BXOZY MUKpO(OHA.

K knemmam «BbIX+» u «BbIX-» uznenus Bo3MOKHO TOJKIIOUEHHUE 10 48 peueBbIX
omoBetareneid. [Ipn HEOOXOAMMOCTH HCIIONB30BaHUS OOJBIIETO KOJINYECTBA PEUYEBBIX
onogemareneil k kimemmam «bP+», «bP-» m «OBlll» mnonmkmodaeTcs OAWH WITH
HecKosbKo 6110Kk0B pacmupenus cepuun APUS-TIC-BPO Bepcuu 07.

Wsnenne mommepxkuBaeTr 10 50 ONOKOB pacHIMpeHUs, K KaXAOMY W3 KOTOPBIX
MoAKIIOYaeTCs 10 48 pedeBbIX omnoBemareneii. CXeMbl COCIUHEHHN PEUEeBBIX
omnoBelIaTenel NpuBeaeHsl Ha puc.15.

W3nenue aBTOMaTHMYECKH OCYLIECTBISET MEPUOJUUECKUM KOHTPOJIb LEIOCTHOCTH
JIUHUHA OMOBEIICHUS, YIPABICHNS U MTUTaHus. KOHTPOIb MpOon3BOAUTCS Kaxeie 1,5-2
CEKyH/bI.

Jlunaus, coemuHsIOmas OJOK PEUEBOrO OMOBELICHUS WM OJOKH PacUIMpPEHHUS C
pEUEBBIMU OTIOBEIATENAMH, SABISETCA JTMHUEH OMOBELIEHMS, a JUHUS, COeTUHSIONIas
OJIOK PEeYeBOro OMOBEIHICHUS ¢ OJOKaMH PACIIMPEHUs, a TAKKe OJIOKH pacIIpeHHS
MEXIy CO00H - IMHUEH yIpaBICHUS.

OKoHEeYHBIE PE3UCTOPBl Rox AC TpemHa3HA4YeHbl U OPTraHWU3allud  KOHTPOJISA
LEJOCTHOCTU JIMHUM ONOBelleHHs. MecTa NMOAKIIOUEHUS U HOMHUHAIbl OKOHEUHBIX
PE3UCTOPOB JIMHUM OMOBELICHHUS Rox AC ONpPEAENSIOTCS B COOTBETCTBUU CO CXEMaMH
COeIMHEHUM peueBbIX OIoBeIaTeNeH, MpUBEAEHHBIMU Ha puC.15.

Jns ocymiecTBieHUsT KOHTPOJS LEITOCTHOCTH JIMHUHU YIPaBIEHUS MPUMEHSIOTCS
OKOHEYHBIE PE3UCTOPHI Rox 5P, KOTOPBIE YCTAaHABIMBAIOTCS Mexay kiemmamu «bP+» n
«OBlIy, «bP-» u «OBI» m3nenus. HomuHan pe3uctopoB Roxsp cocTtarisgeT 10 kOm
+ 5%. Ilpm wucmosb30BaHUM OJOKOB pacIIMPEHHS PE3UCTOPBI Rox 5P HE
yCTaHaBIUBAIOTCS. sl OCYIIECTBICHUSI KOHTPOJSI UEIOCTHOCTH JIMHUU YTNPABICHUS
HEOOXOMMO Ha IUIaTe IMOCIEAHEero OJoKa pacIIUpeHuss B JMHUW YCTaHOBUTh
nepemMbldku «bP ok+» u «bP ok-».

Ecnu oxoHeuHble pe3ucTopbl Rox AC M Rox 5P HE MOAKIIIOYEHBI JINOO UX HOMHHAJIBI
HE COOTBETCTBYIOT TpeOyeMbIM 3HAuUEHHUSIM, W3AENHEe NEePEeXOAUT B PEXKUM
«HEUCITPABHOCTby». Copoc curHama O HEHUCIPABHOCTH JHHHIH OITOBEIICHHUS,
YIpaBJiCHUS W NUTaHUs ocyllecTBisieTcs Haxarthuem kHonku «CBPOC HEWCIIPy,
PACIIONOXKEHHON HA KOPILYCEe U3IIEUSL.

[lepenaya curHajaoB BO BHEIIHWE IEMU O BO3HUKHOBCHHH HEHCIIPABHOCTH JHOO
3aIlyCKE OIIOBEIIEHUSI OCYILIECTBISETCS IOCPEACTBOM BBIXOJOB COOTBETCTBYIOIIHUX
ontopene «ABAPUS» nmn «I[IYCK». B mexxypHOM pexuMe KOHTaKThl ONTOpele
Pa30OMKHYTHI.

Jns moAKIIIOUeHHUs K CETH MepeMeHHOro Toka HampsbkeHuem 220 B wacroToit
50 I' npegycMOTpeHsl KiIeMMBbI «~220B.

Kabensubie BoBOgbl «PE3» wu  «OBllly mpemnnasnaueHbl Uil TOIKITIOYCHHS
aKKyMyJSTOpHOM OaTtapen HampsbkeHueM 12 B emkocteio 7 A-yu. KpacHbli BBIBOA
MOJKITIOYAETCSI K TOJOKUTEIBHOMY «+», a CHHUH — K OTPULATEIBHOMY «-» KOHTaKTaM
AKKyMYJITODA.

CxeMbl COeTMHEHUI 0JI0Ka pEeYeBOT0 OMOBEIECHHUS MPUBEACHbI Ha puc. 16 u 17.

4. IlporpamMmMupoOBaHue.

Ilepen HavanoMm OSKCIUTyaTallMd HEOOXOAMMO 3alpOrpaMMHUpPOBATH AJTOPUTM
pa6OTI)I usaciug v, B Cliydac HGOGXOILI/IMOCTH, MMPOU3BCCTHU 3alllMChb, YAAJICHUC HJIN
MOBTOPHYIO 3aIIKCh PEYEBBIX COOOIICHHH.

4.1. MporpaMMupoBaHUe aJITrOPUTMA PadOTHI.

[TporpamMMupoBaHue anropuT™Ma padoThl OCYILIECTBISETCS IPH MOMOIIN IIEPEMBIUEK,
PACIIOJIOKEHHBIX Ha TEeYaTHOW Tuiate m3nenus. OyHKUUM MepeMblYeK MPHUBEICHHI B
Tabnuue 1.



Taoauna 1.

Homep u moJio:keHne nepeMbIraKu
«3OHA»

1 2 3 4 5 6

Beinonnsiemast pyHkuus

Tpancnsmus ¢oHOBON MY3BIKH U

off | off CUTHAJIOB C JIMHEHHOI0 BXOa
OTKIIFOUYEHBI
TpaHCHAIYs B ACKYPHOM PEKIME

on on ---
curaaina co BctpoenHoro MP3 meepa
TpaHCHAIYS B ACKYPHOM PEKUME

off on CHUTHAJIA C JIMHEWHOI'0 BXO4a KIEMMBEI

«3BYK» u «OBI»

off Tpancasys coOOIIEHNUs ISl TepcoHaa

- | off | off 0€e3 3a/1ePKKH

TpaHCJ’IﬂLII/IH COO6H.[CHI/I$I AJId IepcoHalia

off | off | on |, 3aJIEpKKOM B | MuH

Tpancismus cooOmeHus A1 epcoHana

— | off | on | off | | 3aJIEPKKON B 2 MUH

Tpancismus cooOmeHus A1 IepcoHaa

off on on ¢ 3aJIEPIKKOM B 3 MUH

TpaHCJ’IﬂL{I/IH TOJIBKO TPCBOXKXHOI'O

on | off | off co00IeHus 0e3 3aAePIKKU

Tpancsust COOOIECHUs s IepcoHaa
on | off | on | BTeueHue | MuH, 3aTeM TPAHCIALMS
TPEBOYKHOT'O COOOIIICHHUS

Tpancsyst COOOIEHUS IS IepCoHaa
on on | off | B TeueHnne 2 MuH, 3aT€M TPAHCIIALIUS
TPEBOXKHOTO COOOIIICHUS

Tpancsanus cooOLeHus I IepcoHana
on on on | B TeueHHe 3 MMH, 3aTeM TPaHCISIUS
TPEBOKHOTO COOOIIEHUS

[Ipumeuanue: nepembiuka Ne3 B JaHHON MOAU(DUKALIMN HE UCIIOJIB3YETCS.

4.2. 3anuch peveBbIX COOOLIEHUT.

CamocTosTenbHas 3aIHCh PEYEBBIX COOOMIEHUH B TAMSATH U3/IENNS OCYIIECTBISIETCS
¢ momompio nepcoHansHoro kommeiotepa (IIK), k koTopoMy moaxiodaroTcs
BCTPOCHHBIN MJIM BHEITHUI IIPOTPAMMATOPEI.

4.2.1. IlocaenoBaTeIbHOCTH 3AMMCH PeYeBBIX COOOIIEHUH.

1. TIpoiiaure Mo cChUIKe, CKavaite n ycraHoBute mporpammy PComm Terminal
Emulator u npaiiBep s mporpammaropa MO ONCPALMOHHYI CHUCTEMY Ballero
TIK: https://omelta.com/record/

2. Otkimouynte OJIOK PEYCBOrO OIMOBEIICHHUS OT HCTOYHHUKOB OCHOBHOTO U
pesepBHOTO mHTaHWs. BHuManwe! PaboTaTh ¢ cOOOMICHUSIMH MOYKHO TOJIBKO TIPU
OTKIIIOYEHHOM MTUTAHUH!

3. Ioxxmrounte OOk pedeBoro omoBemeHuss kK [IK depe3 BCTPOCHHBIA WM
BHEIIHUN MIPOTpaMmMaTop.

Jns 3ammcn cooOmeHnid depe3 BCTPOEHHBIN mporpammatop noakmounte ITK k
paszbemy Micro USB Ha cuctemHoli mumate uzgenus. [loakaroueHne OCyLIeCTBIsETCS
cranaapTHeM kabesem USB — Micro USB. KaGenb B KOMILIEKT TTOCTABKY HE BXOJIUT.

B xadectBe BHEIIHErO0 YCTPOHCTBA JUIi 3alUCH COOOIICHWHA pPEKOMEHIyeM
MCIonb30BaTh mporpammatop CP2104, xotopsrii sBisieTcs mpeoOpa3oBaTeieM MopToB
BBoga-BeiBoga USB —- UART (COM-mopt) 1 pabortaer ¢ J0ObBIMH IIPOrpaMMaMu-
tepmuHagamMu COM-mopra. YerpoiictBo ¢ omHON cTopoHBl mMeeT USB-BBIXOm s
noaxmroueHus K 11K, ¢ mpyroit cropoHsl — Serial-Beixoms! st moakiodeHust Kk BPO.
UroOBpl MOAKIIOYUTH MPOrpaMMaTop, OTCOSAMHUTE OT pa3zbeMa Luleid mnepeaHeit
naHenu Ha cuctemuoi miate BPO. K ocBoboauBIiieMycst pasbeMy moakirounTe Serial-
BBIXO/IbI IPOTPaMMaTopa B COOTBETCTBUH CO CXEMOM, PUBEACHHOI! Ha puc. 1.

Rx__ |~ | R
FED e
P04 | CTS |~ e —
Module [ RIS |t —F s | APHAIC-BPO
GND |-t »  GND
N |- > 3\3

Puc.1. Cxema noaxiouenust nporpammaropa CP2104 k 0;10kam pedeBoro
onosewmenus cepuu APUS-IIC-BPO.

4. 3aiimuTe B AMCIETYEp YCTPOMCTB M 3allOMHHUTE HOMEp IOPTa, YKa3aHHOTO B
ckoOkax (puc. 2). Ha pucynke sto COM6, HOMep mopTa Ha BalleM KOMITBIOTEpE
MOXKET OTJIMYATHCA OT NPUBCACHHOTO HA PUCYHKCE.

L Aucnetuep yerpoiicTs . =101 %

KoHconk  fledcTese  Bua  Cnpaeka

9 W EFS 20 N =nE
#-") MBILWK M HHBIE YKA3bIESHULHE YCTROHCTES
= Fy’ MopTel (COM K LPT)
.—-7‘ ECP nopt npurTepa (LPT1)
i '_7’ Silicon Labs CPZ10x USB to UART Eridge (COMa)
’_‘f MocneaoearensHeiA nopT (COM1)
## Mpoueccops:
8 Cetesble NNaThI
Bl CvcTemHble yCTpoiicTEa
(- TOME 3aNOMHHAHILMY YCTPOHCTE
138 Ycroorictea HID (Human Interface Devices) LI

Puc.2. /Ilucneryep ycTpoOiicTB.
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5. 3amyctuTe ycTaHOBIEHHYIO paHee mporpaMmy PComm Terminal Emulator.
6. IlogxmrounTech K MporpaMMaropy — OTKpoiite Bkimanky «Port Manager»,
BEIOEpUTE KOMaHay «Open» (puc. 3).

Comm Terminal Emulator

rofile | Port Manager Help

_@J Open ChrH-AI4+O (,Iar,'{l \u$|ZB|HEK|

Puc.3. PComm Terminal Emulator.

YcraHoBHTE TapaMeTphl, Kak okazaHo Ha puc. 4. Homep mopra nomkeH coBnagath
CO 3HAYCHUEM, KOTOPOE 0TOOPa3HIOCh IIPU MOJAKIIOYEHHH ITporpaMmaropa (cM. 1. 4).

Property _X_I

Communication Parameter | Tetminall File Transfetl I:apluringl

Protocol; ISeriaI L'
— Serial Parameters

Eﬂjm Baud rate: |23|;|400 v[

™ User defined

Data bits: |8 v I
Parity: I None S I
Stop bits: I‘l v I

Flow control:

I~ DTR/DSR
[~ XONZXOFF
RTS state: ¢ ON ¢ OFF

DTR state;  ON ¢ OFF

Puc. 4. YcranoBka napaMeTpoB nopra.

7. Haxmute kHonky «OK». Ecnu Ha skpaHe OSBUTCS CIIEAYIONIEE OKHO M 3HAYOK
CTS Oyner ropeTb KpaCHbIM CBETOM, 3HAYHUT, BCE HACTPOSHO BEpHO (pucC. 5).

E"_\Ptumni Terminal Emulator - COM6,230400,None, 8, 1,RTS/CTS,Dumb Terminal
Profile Edit Port Manager Window Help

| BRA| 5[] Sz

E: COM6,230400,None,8,1 RTS/CTS,Dumb Terminal

[« |
State:OPEMN [T - - D eady

3Ha4yoK CTS roput KpacHbIM CBETOM

Puc.5. IloaTBepxaeHNe HACTPOEK MOPTA.

8. IToaroToBbTE COOOLICHNS ATl 3AMIUCH.

B mamste uznenusi MOTyT OBITh 3alMcaHbl JIFOObIE cooOmeHus B popmare WAV ¢
napamerpamu 8 Out, 22 kIl CymmapHas MOpOJO/DKATEIBHOCTh COOOIICHUH
coctaBmsieT 100 cexkynn. M3 mmx 10 cekyHI OTBEIEHO IIOJ TECTOBOE COOOIICHUE.
OcraBumecs 90 cexyH[ IelsITCS B MPON3BOJIEHOM COOTHOIICHHH MEXIY TPEBOKHBIM
M COOOIECHHEM JUIs TMEpPCOHala B 3aBUCHMOCTH OT WX MPOJOJDKUTEIBHOCTH. BEI
MOXKETE CO37]aTh COOOIIEHHsS] CaMOCTOSITETLHO JIMOO BOCIIONIB30BATHCS apXHUBAMU
peYeBBIX COOOIICHUH IS JAHHOW BEPCHU MPUOOpa, pa3MEIeHHBIMU Ha HAIlIEM CaiTe:
https://omelta.com/record/

O3HaKOMHUTBCSI CO CHUCKOM 3allMCAaHHBIX COOOIIEHWH MOXKHO B pasfele
Monnep:xka/CucteMbl ONOBENIeHUs] U MY3bIKATBHON TPaHCIAIUH.

9. Y nanute peueBble COOOIIEHHUS, 3aMCAHHBIC 3aBOJIOM-H3TOTOBUTEIICM.

st osHOW OuMCTKM HaMsTH (YAaJeHHS BCEX paHee 3alMCaHHBIX COOOICHUi) B
JINAIOTOBOM OKHE BBEJUTE C KIIABHATYPhI KOMaHJy «erase» W HaKMHUTE KIIaBUIIY
«enter». B ciydyae HEOOXOMUMOCTH YJAICHUS TOJIBKO OJHOTO COOOIICHHUS IOCIe
KOMaH/IbI «erase» yKakuTte 0e3 mpoldesia HoMep yAaasieMoro COOOIICHHUS:

1 — TecroBoe;

2 — coo0IeHue TSt IepcoHaa;

3 — TpEeBOXKHOE COOOIICHHE.
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HanpnMep, A yAaJlICeHUus TECTOBOI'O COO6IJ_I€HI/I$I HeO6XO,Z[I/IMO Ha6paTI> KOMaHy
«erasel». Ecimm JA0NYCTUIIM ONe4YaTKy, TO HOPOCTO HAYHUTEC BBOAUTHL 3aHOBO. Ilo
3aBCPUICHHUU ONCpAllMM B JUAJIOTOBOM OKHC IMOABUTCHA COO6H.[CHI/I€ «Erase complite»

(puc. 6).

é' 1PComm Terminal Emulator - COM6,230400,None,8,1,RTS/CTS,Dumb Terminal
Profile Edit Port Manager Window Help

B B =|2|ca=]ern] X|28[wex

E** cOMS6,230400,None,8,1,RTS /CTS,Dumb Terminal

> >erasa
Erasing menory
Erase complite

= |

= |55 [Ready

Puc. 6. llonTBepikaeHue yaajaeHus coo0MEeHUIA.

10. TIpexme 4yeM MPUCTYNUTHh K 3aIlMCH, ONPEICIUTE, B KAKYIO SYCHKY MaMATH
XOTHTE 3aMucaTh coodmenue. J[is 3amucu TecToBOro coo0IEHUsS B JUATIOTOBOM OKHE
BBEJUTE C KJIABHATYPhl KOMaHIy «writel», pedeBOro cooOlIeHHs IS MepCoHana
KOMaHIy «write2», TPEeBOXKHOTO cooOmieHus - «write3». Tlocie 3TOro HaXMHTE
KJIaBUIIYy «entery». 3aTeM OTKpoiiTe BkIamky «Port Manager» W BbIOGpPUTE KOMAHIY
«File Transfer» (puc. 7).

E‘_.{Pton'ln'l Terminal Emulator - COMG,230400,Mone, 8,1, RTS/CTS,Dumb Ternuinal - |I:I|i|
Profile  Edit | Port Manager ‘Window Help
ﬁl = | 7 Cpen CErlal+o ‘
Close Chrl4-Alt+L

v Close all Chrl4+-Alt+A

|= Fort Enable Chrl+alE+HE

Iﬁ Port Disable CErl4alk -+

IE Properties

Clear Screen
File Transfer

Send Pattern

Send Break

Capkure

Double Byte Characker
Hex Display

KN
State: OPEM = EE T [BE File ransfer [T=i137

Puc. 7. Bxoa B MeHI0 BbIOOpa MapaMeTpoOB nepegayn (aiiia.

B nosiBuBmIemMcst okue Beidbepute B ctonbdie Protocol « ACSIly», B ctonbue Direction
BbIOEpUTE «Transmit» u Haxkmute «OK» (puc. 8).

File Transfer

— Protocal —————— Direction
o a5 % Transmit
" Kermit {~ Receive

" MModem-1KCRC
" ¥hodem-CheckSum

" Hhodem-CRC

™ YModem

= IModem

Cancel |

Puc. 8. Hacrpoiika napamerpos nepegauu gaiiia.

11. B mosBUBIIMMCS OKHE BBIOEpUTE MHTEPECYIONHH (aiin cCOOOMEeHHs M HAXKMUTE
KHOIIKY «OTKpBITBY». [locie 3Toro mosiBUTCS OKHO Tpolecca 3amuck cooduieHus. 1o
3aBEpILICHUM OINEpaldy B JAWHAIOTOBOM OKHE NosABUTCS coobmenne «Download
complite» (puc. 9 u 10).

Protocol:  |ASCI

Port:  (COME

File name:  bro2 msgl b

File size: 119504

Transmit length: 1056




Puc. 9. 3anucs paiiaa.

EjPEumm Terninal Emulator - COMB,230400,None,8,.1,RTS,/CTS.Dumb Terminal i IEIIﬂ

Profile  Edit  Port Manager  indow  Help

A BH| & |2=|ea=erk| F|28[re

E* com6,230400,None,8,1,R TS /CTS,Dumb Terminal

LWRIA-EBRO- DM
software wversiom 1_Z

erase
Erasing memori
Erasze complites
mritel

Dovmload complits

mriteZ

Dovnload complite|

| Eom]
Skats: 0PEM [ e ady [Tra37

Puc. 10. IloaTrBep:xaeHne 3aUcH COOOIEHHUS .

12. TIpoBepbTe KadyecTBO 3amucH. JIis 3TOr0 OTCOCHAUHHUTE MPOrpamMmarop,
MOJIKITIOYMTE OJIOK PEUEBOTO OMOBEINCHHUS K MCTOYHHKAM OCHOBHOTO W PE3EPBHOTO
MUTaHMS U 3aITyCTUTE PEYeBOE COOOIIEHNE B COOTBETCTBUH C 11.5.3.

5. Okecmiryaranus.

B mporecce skcnnyaTanuy M3AEIUE MOXKET HaXOMUTHCS B OJHOM M3 CIETYIOIIUX
pexumoB: «JIEXXYPHBIN», « TECT», « OITIOBEIIEHUE» 1 «<HEUCITPABHOCTb.

Jns moctyma K opraHaM YIpaBJieHHs] OTKIIOUUTE OJIOKMPOBKY CEHCOPOB, HAXKaB U
yAEPKUBasi KHOMKY « E]» He MeHHee 5 cekyH[. [Ipu OTCYTCTBMM HakaThs KHOIOK B
teueHue 10 cexyH OJIOKHPOBKA CEHCOPOB BKIIIOUMTCS aBTOMaTHUECKH.

Jng oTkimroueHus 3BYKOBOTO CHTHAjla BCTPOCHHOTO CHUTHAIM3aTopa Ha TEKyIlee
cooritne B pexumax «OIIOBEINEHUE» u «HEMUCITPABHOCD) Ha)XMHUTE KHOTIKY
«CBPOC HEUCIIP». Ilpu stom cBerooir maaukarop «3BYK OTKIJI» 3aropurcs
POBHBIM CBEUCHHEM.

5.1. Pexxum «JIEXKYPHBIN».

[Ipy mpaBWIPHO NOAKIIOYEHHBIX BHEIIHMX LEIMSX, IIOCJIE I0JAa4YX HAIPSKEHUS
MUTaHUS OT OCHOBHOI'O U PE3EPBHOIO HCTOYHUKOB D3JIEKTPOCHAOKEHUS H3IEHe
HNEPEXOAUT B ICKYPHBIH PEKUM.

B nexypHOM pexuMme H3leNue OCYLIECTBISET OXKHIAHHE CUTHAJIa Ha 3aIycK
OMOBEILCHHUS OT OPraHOB YNPaBJICHHWS WIM BHEIIHUX YCTPOMCTB (IIPUEMHO-
KOHTPOJIBHOTO NprUOOpa, KHOTIOK JAUCTAHIIMOHHOT'O 3aIlyCKa, CETEBOI0 KOHTPOJUIEpa U
T.1.). Kaxnasie 1,5-2 cekyHIBI MPOM3BOAMTCS MPOBEPKa LEIOCTHOCTU JIMHUKA CBS3H,
OTIOBEILCHHMS, YIPABJICHUS U MUTAHUS HA TIpeIMET 00pbIBa WIM KOPOTKOTO 3aMBIKaHUSI.
Ontuueckue uaaukatopsl «[IMTAHUE OCH» u «IIUTAHUE PE3» ropsat poBHbIM
cBeueHueM, uMHANKATOphl «ABAPUS», «JIY», «JIO», «JIII», «JIT», «OIIOBELy,

«ITOXAP» n «3BYK OTKJI» BeIKITIOUeHEI. BCTpOSHHBIH 3BYKOBOW CHUTHAIIM3ATOP
BBIKITIOYECH. BocmpousBeeHne pedyeBbIX COOOIICHUIH HE MTPOU3BOTUTCS.

5.1.1. TpaHcasiuusi CUTHAJIOB co BcTpoeHHoro MP3-mieepa.

Ha nepenneit manenmn uzgenust ycranoBieH MP3-mneep (puc.11), mosBosstommit
MPOUTPHIBATH 3BYKOBHIE (hailiibl, 3anrcaHHble Ha Io0oM USB-Hocutene i SD-kapre
B ¢opmarax MP3 u WMA. Bcrtpoennsii B meep FM-TioHep TpaHCIupyeT
paarocTaHnuy B nuamna3one gactot 88-108 mlm. [{ns ymoOcTBa paboTHI € miieepoM B
KOMIIJIEKT [TOCTAaBKHU M3/€JINs BXOAUT IMyJIbT AUCTAHLIMOHHOTO ynpasieHus (puc.12).

[Ipu BKIIOYEHUH B JIEKYPHOM pEXHME BCTpoeHHOro MP3-mieepa M Hax0XIECHUU
nepembruk 1 B rpynne «30HA» B monoxenue «0ff», a mepMberuku 2 B TOJIOKESHUH
«ON» W31enre, B 3aBUCUMOCTH OT BBIOpPAaHHOTO PEXHMMa, HAYMHAET TpaHcisuuioo FM
panno, GOHOBOI MYy3BIKU HITH CITY>K€OHOM MHPOpMAIIH.

Bo BpeMs TpaHCHAIMM COCTOSHME ONTHYECKUX MHAMKATOPOB HE MEHsETCH,
KOHTPOJIb IIEJIOCTHOCTH JIMHUN CBSI3U, ONOBEIIEHUS U YIPABICHUS COXpaHseTCs.

MP3-nineep u ITUHEHHBINH BXOJ WMEIOT MUHUMAJBHBIA NPHOPUTET, MO3TOMY IPH
NOCTYIIJICHUM CHUTHajla Ha 3allyCK OnoBemeHus TpaHcminus FM panuo, my3biku u
CITy>ke0HOM MH(OPMAIMK IPEPHIBAETCS, U U3IEJINE IEPEXOAUT B PEKUM OIOBEILICHHUS.

TpaHcnsauus CUTHAIOB €O BCcTpoeHHOro MP3-mieepa mpou3BOIUTCS TOJBKO TIPHU
HaJIMYMU UCIPABHOTO OCHOBHOI'O MCTOYHHKA JIEKTPOCHAOKEHHUS.

5.1.2. TpaHcasinusi CHTHAJIOB ¢ JIMHEITHOT0 BX0/a.

[Ipu momaye B neXypHOM peXHMME 3BYKOBOTO CHUTHana (cMapTdoOH, My3. LEHTp C
BBIXOZIOM Ha HaymHWKH) Ha KiIeMMbl «3BYK+», «3BYK-» u «OBll»), a Tarxxke
HaxoxaeHuu nepembruku 1 B rpymnmne «30HA» B monmoxxeHre «0N», a MEPEMBIUKA 2 B
NOJIOKEHHUHU «Off) U3/1enne HauMHACT TPAHCIISAIMIO CUTHAJIOB C JIMHEWHOTO BXO/IA.

Bo Bpems Tpancnsauuu GOHOBOH MY3BIKH MIIH CITy:KeOHON MH(POpPMALUK COCTOSHHE
ONTUYECKUX WHIUKATOPOB HE MEHSAETCS, KOHTPOJIb IEIOCTHOCTH JIMHUN CBS3H,
OTIOBEIICHUS U YTIPABIECHUS COXPaHIETCS.

Jluneitnelii BXoq u MP3-mieep MMEIOT MUHUMAJIBHBINA MPUOPUTET, MOATOMY TPHU
MOCTYIUIEHUH CUTHAJla Ha 3aIllyCK OMOBEUICHHUS TPAHCIHIUSA MY3bIKH U CIY>KeOHOM
MH(OPMAITUH MIPEPHIBACTCS U U3/IEIHE MTEPEXOTUT B PEXKUM OITOBEIICHUSI.

TpaHCHSIMS CUTHATIOB C JIMHEHHOTO BXOJA MPOWU3BOAMTCS TOJBKO TPU HAJTHYUU
HCIPaBHOI'O OCHOBHOI'O HCTOYHHKA DIIEKTPOCHAOKEHUSI.

5.2. Pesxxum «TECT».

IIpu naxxatum kHomku «TECT» u3nenue mepexoiuT B pexXuM TecTUpoBaHus. Bee
CBETOBBIE WHJUKATOPbl TIOPAT POBHBIM CBEYECHUEM. DBCTpOEHHBIM 3BYKOBOH
CHTHAIM3aTOp BBbIJACT IOBTOPSIOIIMUCA KOPOTKHM  OZHOTOHANbHBIA  CUTHAJL.
OcyIIecTBISIETCS BOCIIPOU3BEICHUE TECTOBOT'O COOOIIICHHUS.

Ecniu B mamsTH wu3Oenust OTCYTCTBYET TECTOBOE COOOIEHHE, TO CBETOBbIC
nnnukaropsl «[IMTAHUE OCH», «IIMTAHUE PE3», «cABAPUS», «JIY», «JIO»,
«JID», «JIT», «IOXAP» u «3BYK OTKJI» 3aropstcsi pOBHBIM CBEUCHUEM,
naaukatop «OIIOBEILL» BkmrounTCs B MUTaroIeM pexnuMe. BeTpoeHHBIN 3ByKOBOM
CUTHaANN3aTop OyJeT BhIJaBaTh MOBTOPSIOIIMICS KOPOTKUI OTHOTOHANBHBINA CUTHAJL.



[IpomomkutenpHOCTh peknMa «TECT» coctaBmser 10 cekyHm. Ilo umcTedeHmm
JTAHHOTO BpPEMEHH H3/IeJIe aBTOMATHYECKH MEPEXOTUT B TOT PEKUM, B KOTOPOM
HaxO0JUJIOCh O TECTUPOBAHMUSL.

5.3. Pexum «OINIOBEIIIEHUE.

Ilpn mocTymieHWH cuUTHaja OT OPraHOB VIPABJICHWS FIIM BHEITHUX YCTPOWUCTB
mnenue nepexoaut B pexkuM «OIIOBEILIEHUMEy». B 3aBucuMocTH OT TOTO, Kakoi
MOCTYNFJI CUTHAJ, MOXKET OCYIIECTBISATHCS: TPAHCIAIMS CHUTHAIOB OIOBEIICHUS C
BHEITHETO MHUKPO(OHA, TPAHCISAIUS CUTHAJIOB OIOBeIIeHus1 oT obopymoBanust ['O u
UC, Bocmpom3BeNeHHE TPEBOXKHBIX COOOINEHW, OIOBEIIEHHE TI0 3apaHee
3alporpaMUpPOBaHHOMY  QJITOPHUTMY, BOCIIPOU3BEIEHHUE TECTOBOIO  COOOIICHUS.
Bocnpoussenenne Bcex COOOIIEHH, KPOME TECTOBOTO, MTPOU3BOAUTCS ITUKITHUCCKY.

CurHanibl yIpaBiCHUS, a TAKXKE BBINOJIHICMBIC M3JICIHEeM (DYHKIIMU TPUBEICHBI B
Tabmnwue 2.

Tabdauna 2.

Curnan ynpasJieHust Boinosnnsemas pyHkuus

3amMeikanue kKOHTakToB « MUK» n TpaHcaALMSA CUTHAIOB OMOBELICHUS C

«OBblIy» BHEIITHETO MUKPO(QOHa
3ambikanue KoHTakToB «I OUCy» u TpaHCcHALMs CUTHAIOB OMOBEIICHUS
«OBbLI» ot obopyaoBanus 'O u UC

Haxatue xknonku « TPB» nnn
3aMbIKaHWE KHOIKOW AWCTaHLMOHHOTO
3anycka « TPEBOI'A» onHoro u3
PE3UCTOPOB B JIMHUHU CBSI3H
3aMbIKaHUE IPUEMHO-KOHTPOJIBHBIM
npubopom (I1I1K) oxroro u3
pe3uctopoB B uHUM cBsizu «I1Y CK»

Bocnpoussenenre TpeBOXXHOTO CO00-
LIEHUS

BocnpousseneHune CUrHajioB
OTIOBEIIEHHUS 10
3anporpaMMHUpOBaHHOMY B 11.4.1.
aNropuTMy

Haxartne xkaonku « TECT» BocnpousBenenrne TecTOBOrO CO00-

IMEeHUs

CurHanbl pacrioyioKeHbl B TIOPSJIKE YMEHBIIeHHs puoputeta. [Ipu mocTtyruieHun
CUTHAJIa yIPaBJICHUS C MPUOPUTETOM BBINIE TEKYIETO, U3JEINE MePEXOAUT B Ooliee
IIPUOPUTETHBIA peskuM. 1IpH OTKIIFOUEHNH CUTHAJIA U3JEIIUE MIEPEXOIUT B TOT PEXKUM,
B KOTOPOM HaxOJWJIOCh JO ero mnoctymieHus. COpoc CHUTHAIOB YIIPaBIICHUS
OCYIIIECTBIISIETCS B COOTBETCTBHH C TAOJIUIICH 3.

Tabaumna 3.

Curnan ynpasJieHust BemoJsingemast GyHKIusA

Haxartne xkaoniku «CbPOCy» Ha nepenueii| COpoc TPEeBOXKHOTO COOOIICHUS WA
naHenu win ynaineHHoi kHonku « CbPOC | omoBerieHust mo 3amporpaMMHpPOBaH-
OITIOBELIEHU 51» HOMY QJITOPUTMY

Hasxatue xaonku «CbPOC HEUCIIP»

COpoc HeucnpaBHOCTEH JIMHUIA CBSI3H,
ONOBELLEHUS 51 yIpaBJICHNUS;
OCHOBHOI'O U P€3€pBHOI0 UCTOYHUKOB
ONUTAHUS; OTKIIOUEHUE 3BYKOBOIO
CUTHaJIa Ha TeKyIlee COObITHE

—_

MUSIC SPEAKERS

e g

T | —— I I
[} oy [
VOL- PUTPSE VOL +

NODE

NUHENHbIN BXOA 12

. Knomnka «VOL -» (kopoTkoe HaxkaThe):

Pexxumelr USB u SD - npenpiayias KOMIO3ULUS;
Pexxum FM - mpenBaprTenbHO HaCTPOEGHHAS CTAHIMS BHU3 10 AHANA30HY;

. Kronka «VOL -» (nonroe Haxarue):

Pexxumer USB, SD, AUX u FM - ymeHbleHHe TPOMKOCTH;

. Knonka «PLAY/PAUSE»:

Pexxumel USB u SD - Bocnipon3BesieHue/ay3a;
Pexxum FM - aBTOIOKCK U 3alMCh YaCTOTHI CTAHIIUH B IIAMSITh;

. Knomika «VOL +» (kopoTKO€ HaXKaTue):

Pexxumsbl USB u SD - cneayromast KOMIO3UINS;
Pexum FM - mpeiBapuTelIbHO HACTPOCHHAS CTAHIHS BBEPX M0 JHATIA30HY;

. Knomika «VOL +» (mosiroe Haxarue):

Pexxumbr USB, SD, AUX u FM - yBenuueHue rpoMKOCTH;

. Knomnka « MODE»:

IMocnenoBarensHo nepekioyaeT pexumbl USB - SD - AUX - FM.

Puc.11. Haznavyenue kHonok BcTpoeHHoro MP3 mieepa.
| ! 8

2 () 9
3 0'0 10
5 -0 i
000
0060
000
.4
1. Bki./Brik;
2. locnenoBarensHO nepekiitodaet pexumsl USB - SD - AUX — FM;
3. Pexxumsr USB u SD: cnenyromias KOMIO3ULUS,

SO 03 W

Pexum FM: OpeABAPUTCIIbHO HACTPOCHHAA CTaHIIMA BBEPX IO JHUAIIA30HY,

. Pexxumsr USB u SD - npenpinymas KOMIO3HIINS;

Pexum FM - npenBapuTenbHO HACTPOECHHASI CTAHLMS BHU3 110 AUANa30HY;

. Pexxumsl USB, SD, AUX u FM - yBenuueHue rpoMKOCTY;

. Pexxumer USB, SD, AUX u FM - ymeHbIIeHue rpOMKOCTH;

. Pexxumer USB u SD: ocTraHOoBKa BOCTIpOM3BEICHUS;

. Pexxumbr USB, SD, AUX u FM - otkiroueHue / BKIFOUCHHE 3BYKa;

. Pexxumbl USB u SD: noBrop TekyIueil KOMIO3UIMY / BCEX KOMIIO3UIINI;
. IIpexycranoBku 5kBajnaisepa: poK, KIacCHKa, HOpMa, I1OII;




11. Pexxumbr USB u SD: BoctipoussenieHue / naysa;
Pexxum FM: aBTOIIOMCK M 3aIIUCh YaCTOTHI CTAHIIUN B ITAMSTh.

Puc.12. Ha3Hayenne KHOMOK MYJbTA JUCTAHIMOHHOIO YNIPaBJIeHUS
BcTpoennoro MP3-njeepa.

5.3.1. Tpancasiuus coodIeHMii ¢ BHEIIHEr0o MUKpodoHa.

Jns TpaHCHAIMKA COOOMICHWH MOKIIOYNTE K W3ICIAI0 BHEIIHHA MHKPO(OH.
MuxkpohoH ¢ OamaHCHBIM BBIXOAOM NOAKIIOYaeTcs K kiemMmaMm «MUK», «OBLy,
«3BYK+» u «3BYK-», 0e3 OanancHoro Beixojga — K kiaemmam «MUK», «OBIL» u
«3BYK+». Ilpu wucronb30BaHUU BHEIIHETO MHUKPO(OHA HMCTOYHUK MY3BIKAIBLHOTO
CUTHAJIa Ui TpaHCSIUA (POHOBOM MY3bIKH IOJKIOYACTCS HE K OJOKY pEedYeBOro
OTIOBEILEHHS, a HETIOCPEACTBEHHO K pazbemy «JIMH» BHemHero mukpodoHa. CXeMbl
COeMHEHMs TPUBeIEHBI Ha puc. 13 u 14.

IIpu 3ambrikaann kKoHTakTOB «MUK» 1 «OBI» n3aenve mepexoauT K TPAHCIISIHH
CUTHAJIOB C BHEIIHETO MUKPO(OHA, TOCTYMAIONINX Ha TMHEHHBIN BXOI.

Ontuueckue unaukatopsl «[IMTAHUE OCH», «[IUTAHUE PE3» u «OIIOBELI»
TOpAT POBHBIM CBeueHUEM, UHIAUKATOPbl «ABAPUS», «JIV», «JIO», «JIy», «JIT»,
«TIOXKAP» n «3BYK OTKJI» BbIkmtoueHbl. BCTpoeHHBIN 3BYKOBOH CHUTHAJIN3aTOP
BBIJIACT MIOBTOPSIFOIIUICS KOPOTKUI OJTHOTOHAJIBHBIM CUTHAIL.
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Puc.13. Cxema coeqmHeHUI IPU NOAKJIIOYeHIHA MUKPO(doHa
¢ 0aTaHCHBIM BBIXO/10M.

K UCTOYHUKY
My3bIKanbHOro

BHewwHui curHana
+128

MCTONHMK
MUTaHNA OB :1:%
TWH

Genbiit MWUKPO®OH
APUA-TC-MK-12

LIBETHOM

MUK
3BYK + Genbilit

Briok
PEYEBOrO OMOBELLEHNS!

3BYK -
APVSI-TIC-5PO-PM
ver.07 0Bl SKpaH

Puc.14. CxeMa coequHeHH# MPU MOAKII0YEeHUN MUKPOdOoHA
0e3 0a1aHCHOTO BBHIX0/A.

5.3.2. Pexxum « TPAHCJISALIAA 'O u UC».

IIpu 3ambikanum KOoHTAakTOB «['OUC» nm «OBII» uzngenue nepexoguT B PeXUM
TpaHCISAUMU curHajgoB oT obopynoBanus 'O wu UYC, mocTymaiommx Ha KIEMMBI
«I"O3B» u «OBIIy.

OnTuueckue nuaukatopsl « IMTAHUE OCH», «IITUTAHUE PE3» u «OITOBEILL»
TOPSAT POBHBIM CBeUYCHHEM, MHAMKATOPHI «ABAPUSM», «JIY», «JIO», «JII», «JIT»,
«ITOXAP» n «3BYK OTKJI» BbeIKiO4eHBl. BCTpoeHHBIH 3BYKOBOM CHTHAIIM3ATOP
BBIIa€T OBTOPSIOIIUICS KOPOTKAN OHOTOHAJIBHBINA CUTHAI.

CoOpoc curnama omnosemenust ot obopyzoBanus 'O m UYC ocymectBusiercs
aBTOMATUYECKU MPH pa3MbIKaHUX KOHTAkTOB «['OUC» n «OBLI».

5.3.3. BocnipousBeieHre TPEBOKHOTO COOOIIEHMS.

[Tpu Haxkatun kHONKU « TPB» miam 3aMblkaHWU KHOMKOM JMCTAHIIMOHHOTO 3aIlycKa
«TPEBOI'A» oJlHOrO M3 pEe3UCTOPOB B JIMHUM CBSI3U H3JCIIHE TMEPEXOJUT B PEXHUM
BOCIIPOM3BEICHUS TPEBOXKHOTO coobmienus. Onrtuueckne maankatopel « [ IMTAHUE
OCH», «IIMTAHUE PE3» u «OIIOBELL» ropst poBHbIM CBEYEHHEM, WHIUKATOPHI
«ABAPUS», «JIY», «JIO», «JIII», «JIT», «[IOXKAP» u «3BYK OTKJI» BHIKIIIOYCHBI.
BcTpoeHHBIM  3BYKOBOM — CHUTHANIM3aTOpP  BBIAACT  MOBTOPSIIOIUNCS — KOPOTKHUI
OTHOTOHAJIBHBIN CUTHAIL.

COpoc curHajla OIOBEIICHHS OCYIIECTBIsAeTCS HaxarneM KHomku «CBPOCy,
pPACIIONIOKEHHOW Ha MEpeAHEe MaHeau W3Jeiausl WIA MOAKIIOYEHHOW K KOHTaKTam
«CBPOC» u «OBIy.

5.3.4. Bocripou3Be/ieHHe CHTHAJIOB ONOBEIIEHUS IO 3aNPOrPaMMHUPOBAHHOMY
aJIrOPUTMYy.

[Ipu 3amMbIKaHUN TPHUEMHO-KOHTPOTBHBIM TiprbopoM (II1K) omrOTO M3 pe3ucTopon
B JuHuM cBa3u <«IIYCK» wuznmenue mnepexoauT K BOCIPOU3BEACHUIO CHUTHAJIOB
OMNOBELICHHUSI 110 3alPOrPAMMHUPOBAHHOMY B 1.4.1. anropurmy.

Ontuueckue ungukatopsl «[IMTAHUE OCH», «IIUTAHUE PE3» u «IIOXKAP»
TOpSAT POBHBIM CBeUeHUEM, MHAUKATOPHI «ABAPUS Y, «JIY», «JIO», «JIII», «JIT»
«3BYK OTKJI» Boikmouensl. Ilpy Bocmpou3BeleHWH COOOIICHUH HHIUKATOP



«OITOBEIll» ropuT pOBHBIM CBEUCHHEM, TIPH OTCUETC BpPEMEHH 3aIEPIKKH
BOCTIPOM3BEACHUSI PEUYEBOro cOOOLIeHUsT paboTaeT B MurawomeM pexume. llpu
OTCUETE BPEMEHHU 3aJEPKKH BCTPOEHHBIM 3BYKOBOW CHTHAJIM3aTOp BbIAAET
HENPEPHIBHBIA  OJHOTOHAJBHBIA CHUTHAJI, TpPHU BOCHPOU3BEACHUH COOOIICHUN -
MTOBTOPSAIOIIMICS KOPOTKUN ONHOTOHANbHBIM curHai. Kontaktel onropene «I1YCK»
3aMBIKAIOTCSI.

B caywyae orcyrcTBHS B TaMSTH HM3AETUS COOOIIEHHUS IS TIEpCOHAla WU
TPEBOXKHOTO COOOLICHUSI IPU BBIIOJIHEHHM ajJrOpUTMa OIIOBELICHUS CBETOBBIE
nHIuKaTopel «ABAPUS» u «ITOXKAPy» 3aropsrcs poBHBIM CBEUCHHEM, HHIUKATOP
«OIIOBEIl» BkIouuTCA B MHUTAIOLIEM PEXHUME. BCTpPOCHHBIM  3BYKOBOM
CUTHaJIM3aTOp OyIeT BBIAABATH MOBTOPSIOMIMIICS KOPOTKUH OAHOTOHAIBHBIN CHUTHAJ.
KonTtaxtsl ontopene «ABAPU» 3ambikatorca. Ha BHEIIHUI cUTrHANM3aTop BbIAAETCS
CUTHAJI O BOSHUKHOBEHUH HEUCIIPABHOCTH.

COpoc  curHama ONOBEHICHWS IO  3alpPOTPAMMHPOBAHHOMY  QJITOPHUTMY
ocyuecTisieTcss HaxxkatueM KHOIKH «CBPOCy, pacnonoxeHHON Ha epelHel MaHeau
H3ISIHs WK MoakIroueHHON K KoHTakTaM «CbPOC» u «OBILy.

5.4. Pexxum «<HEMCITPABHOCTDb».

[Ipy  OTKIIOYEHWH HampsDKEHWS THTaHUS Ha JI0O0OM M3  MCTOYHUKOB
AIIEKTPOCHAOKEHHS, OTCYTCTBUU WJIM YCTaHOBKE OKOHEUYHBIX PE3UCTOPOB Roxac u
Rox B> HE COOTBETCTBYIOIIEIO HOMHHAJIA, HAPYIIEHWH IEJIOCTHOCTH JIMHUN CBSI3H,
yIpaBieHus Ui onoBenieHust nznaenue nepexoqut B pexxum « HEMCIIPABHOCTby:

5.4.1. OTKII0YeHNEe HATIPSIZKEHUS MATAHUSI OT OCHOBHOT'0 MCTOYHHKA,

Ontnueckue wuHmukatopsl «[IMTAHUE PE3» u «ABAPUS» ropsatr poBHBIM
ceeueHueM. HWupukatopel «IIUTAHUE OCH», «JIV», «JIO», <«JD», «JITy»,
«TIOXKAP», «OIIOBEIL» u «3BYK OTKIJI» BeIkmtodeHsl. BeTpoeHHBINH 3BYKOBOM
CUTHAJIN3aTOp BBIJAECT HENPEPBIBHBIM JBYTOHANBHBIM curHai. KoHTakTel omToperne
«ABAPUS» 3ampikatorcs. Ha BHEmIHWI CHUTHAIM3aTOp BBIJACTCS CUTHANT O
BO3HUKHOBCHHH HEUCIIPABHOCTH. TpaHCHsust (OHOBOW MY3bIKH TIPEPHIBACTCS.
Uznenne nepexoauT Ha pabOTy OT BCTPOEHHOTO PE3EPBHOTO NCTOYHUKA ITUTAHUSI.

ITocne yctpanenmsi HeucnpaBHocTH uWHAHMKaTopel «IIMTAHUE OCH» wu
«ABAPHUS» BriroyaTcss B MHUrarmeM pexxkume. s nepexoja B IEXKYPHBIM pexuM
HEOOXOOMMO TPOM3BECTH cOpoc curHama nyteM Haxatus kHonkun «CBPOC
HEUCIIP».

5.4.2. OTKIH0YeHUE HATIPSIKEHUS] TUTAHUSI OT PE3ePBHOT0 MCTOYHUKA,

Onrtrnueckne wHAHKaTOpel «IIMTAHUE OCH» um «ABAPHUS» TOpsST pOBHBIM
ceeueHueM. Mumukatopel «I[IUTAHUE PE3», «JIVY», «JIO», <«JIII», «JIT»,
«TOXAP», «OIIOBEII» u «3BYK OTKJD» BbIKItOYEHBI. BCTpOEHHBIN 3BYKOBOM
CHUTHAJIM3aTOpP BBIAAET HENPEPHIBHBIA IBYTOHAJNBHBIM curHaja. KoHTakTel omropeie
«ABAPUS» 3ambikatorcs. Ha BHEIIHWN CHUTHAIM3aTOp BBIJACTCS CUTHANT O
BO3HMKHOBEHUU HeucnpaBHOCTH. [locie ycTpaHeHHs HEUCIPABHOCTH HHIUKATOPHI
«IIMTAHUE PE3» u «ABAPUS» BriItouaTcst B MuraromieM pexxkume. st mepexona B

JIS)KYPHBIN PEeXUM HEOOXOIUMO MPOU3BECTH COPOC CHTHANIA MyTeM HaXaTHus KHOMKH
«CBPOC HEUCTIP».

5.4.3. O0pbIB, KOpPOTKOE 3aMbIKaHME€ WJIHM  YCTAHOBKA pPE3HCTOPOB  He
COOTBETCTBYIOIIEr0 HOMHMHAJIA B JIMHUM CBSI3M MEKIy M3JeqHeM W TNPHEMHO-
KOHTPOJILHBIM npudopom (IIIIK).

Onrtrnueckne wHAUKaTOpEI «[IMTAHUE OCH», «[TUTAHUE PE3», «cABAPUSI» u
«JIII» ropsaT poBHbIM cBeueHueM, UHAMKATOphl «OITOBEIY», «JIV», «JIO», «JIT»,
«IIOXAP» u «3BYK OTKJD» BbIKIIOYEHBI. BCTpoeHHBIH 3BYKOBOM CHUTHAIM3ATOP
BBIIAa€T HENPEPBIBHBIN JBYTOHaIbHBIM curHai. KoHTakTel omnrtopene «ABAPUS»
3aMbIKatoTcsa. Ha BHEMHUN CUTHaiIM3aToOp BBIJAETCA CHUTHAT O BO3HMKHOBEHUH
HeucnpaBHOCTH. llocime ycTpaHeHHWs HEHCHpaBHOCTH uHAUKaTop «ABAPUS»
BKJIFOUUTCSI B MUTaloILIeM pexxume. [t mepexo/ia B 1€KYPHBIN peXUM HEOOXO0AUMO

mpom3BecTH cOpoc curHaia myteM HaxaTws kaonku «CBPOC HEUCITP.

5.4.4. O0pbIB, KOPOTKOE 3aMbIKAHHE WJIH YCTAHOBKA PE3UCTOPOB He
COOTBETCTBYIOIIEr0 HOMHHAJA B JHMHMHU CBSI3U MeXKAY H3JAeJHeM M KHOMNKOM
AUCTAHIIMOHHOIO 3aMyCKa.

Ontuueckue naaukatopel «[IMTAHUE OCH», «IITMTAHUE PE3», «<KABAPUSI» u
«JIT» TopsT poBHBIM cBeueHHeM, HHIUKATOphl «OIIOBEIy, «JIV», «JIO», «JIIT»
«IIOXAP» n «3BYK OTKJI» BbIKItOYEHBI. BCTpOCHHBIN 3BYKOBOM CHTHAIU3aTOp
BBIJACT HENpPEpbIBHBIM ABYTOHaNbHBIA curHan. Konrtaktel ontopeine «ABAPUS»
3aMbIKalOTCsA. Ha BHEIIHWHA CHUTHANIM3aTOp BBIAAETCS CUTHAT O BO3HHMKHOBEHUH
HEUCIIPaBHOCTH.

Ilocne ycrtpaHeHus HeucnpaBHOCTH UHAUKAaTop «ABAPUS» BrmounTes B
MUTaromeM pexume. s mepexona B AeKYpPHBIA pekuM HEOOXOAMMO MPOU3BECTH
cbpoc curaana mytem Haxatus kHonku « CbPOC HEUCIIPy.

5.4.5. O0psbIB, KOPOTKOE 3aMbIKAHHE MJIM YCTAHOBKA OKOHEYHBIX Pe3HCTOPOB
Rox BP He COOTBETCTBYIOLEI0 HOMHHAJIA B JIMUHUH YIPABJIEHHSI.
Ontnueckue muaukaropsl «[IMTAHUE OCH», «IIMTAHUE PE3», «<ABAPUS» u
«JIY» Topsar poBHbIM cBeueHueM, HHAUKATOPH «OIIOBEIL», «JIO», «JIII», «JIT»,
«ITOXAP» n «3BYK OTKJI» BeIKIIOUEHBI. BCTpOCHHBIH 3BYKOBOW CHUTHAIIN3ATOP
BBIJIa€T HEMPEPHIBHBIN JBYTOHaNbHBIN curHai. KontakTel omnrtoperne «ABAPUS»
3aMbIKatoTCsA. Ha BHEIIHWE CUTHaIM3aToOp BBIJAETCS CHUTHAT O BO3HHKHOBEHUH
HEUCTIPAaBHOCTH.

Ilocne yctpanenus HeucnpaBHOCTH UHAUKATOp «ABAPUS» Brmountes B
MuratonieM pexume. [ mepexoia B ASKYpPHBIH PEXUM HEOOXOJUMO MPOU3BECTH
copoc curnana nytem Haxarus kHonku «CBPOC HEUCIIPy.

5.4.6. O0pbIB, KOPOTKOE 3aMbIKAaHHE WJIH YCTAHOBKA OKOHEYHOI0 pe3ucTopa
Rox AC He COOTBETCTBYIOIIET0 HOMUHAJIA B JIMHUH ONOBEIEHUS.

Ontuueckue unaukatopel «IIMTAHUE OCH», « [ ITUTAHUE PE3», cKABAPUS» u
«JIO» ropsaT poBHbIM cBeueHueM, UHAUKATOPEI «OIIOBEILLy, «JIY», «JIII», «JIT»,
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«ITOXAP» m «3BYK OTKJI» BeIKITIOUEHBI. BCTpOCHHBIM 3BYKOBOW CHTHAIHA3ATOP —
BBIJACT HEMpPEpPbIBHBIM ABYTOHaNbHBIM curHan. KontakTel ontopene «ABAPUS» L
3aMbIKatoTCsA. Ha BHEIIHWN CUTHAIM3aTOp BBIAACTCS CUTHAT O BO3HHKHOBEHUH J_I, J_l, JT
HeucnpaBHOcTH. Ilocie yCTpaHEHHMsT HEUCIPAaBHOCTH HMHauKatop «ABAPHS» Boxs L2l [3 s 2] [s]s 1[2] [s]s
BKJIFOYHTCS B MHTaromieM pexxume. Jiis mepexona B JEKYPHBIH PEXUM HEOOXOIAUMO k APUA-NC-BPO-PM | | /H |
npou3BecTy cOpoc curHana myteM Haxatus kHonku «CBPOC HEUCIIP. ver.07 BbIX-

IIpumeuyanmne: T w T
JIY - uHAMKAaTOp HEWCTIPAaBHOCTH JIMHUH YIIPABIICHHUS, Jsz"I |-§-|J4‘ Jsz"I aTa Jsz'I 3T
JIO - uHAMKATOP HEUCTIPABHOCTH JIMHUH OTMOBEIICHUS; (] [ =TT ]

7/

JIIT - maaukaTop HeucnpaBHocTH Jinanu cBs3u ¢ [111K;
JIT - uHaUKaTOp HEUCTPABHOCTH JIMHUU CBSI3U C KHOMKON AUCTAHLIMOHHOIO 3aIyCKa;
ABAPUSI — 060011cHHBI HHANKATOP BO3HUKHOBEHNUSI HEUCTIPABHOCTH.

Puc.15. CxeMbl coeMHeHHH pedeBbIX OMOBeIIATE e, B. Cxema coenuHenmii 4, 6, 8, 10, 12, 14 u 16
pedeBbIx onogewmaTeneii cepuu APUSA-IIC.
HomuHan okoHedHOro pe3ucropa Rox AC =4,7 kOMm £ 5%
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Homunan oxkoneyHoro pe3ucropa Rok AC= 10 kOm £ 5%.
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B. Cxema coequnenmii 6, 9, 12, 15, 18, 21, 24, 27, 30, 33 u 36
peueBbIx onoBewareneii cepuu APUSA-IIC.
Homunan oxoHeuHoro pe3ucropa Rox AC=3,3 kOm £ 5%.
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Homunan oxkoHeuHoro pesucropa Rox AC=2,4 kOM £ 5%.

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



	Рис.15. Схемы соединений речевых оповещателей.
	А. Схема соединений 1, 2, 3 и 4-х
	речевых оповещателей серии АРИЯ-ПС.
	Б. Схема соединений 4, 6, 8, 10, 12, 14 и 16
	В. Схема соединений 6, 9, 12, 15, 18, 21, 24, 27, 30, 33 и 36
	Г. Схема соединений 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 и 48

