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[H [ BJIOK PEYEBOI'O OITIOBEIIEHUSA

1. O61ue cBenenus.

Cucrema peuesoro onoernenns APYSI®-TIC (zanee — «cicTeMa») MpeaHa3HAYCHA
it GopMUpOBaHMS, TPaHCIAIUK ¥ BOCIPOM3BEACHHS PEYEBBIX COOOMICHUH O
BO3HUKHOBEHHH OITACHOCTH, WHCTPYKUUH MO DSBaKyalH, TPaHCISAMH (OHOBOH
MY3bIKM 1 HHPOPMALIH.

Cucrtema COCTOUT H3:

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

- OnokoB pacmmpenust cepun APUS-IIC-BP: APUS-IIC-BP-M, APUS-IIC-BP-P
wi APUA-TIC-BP-PM;

- peueBbIix onoBemareneit cepun APUSA-TIC.

brmokx peueBoro omoBemenus APUS-IIC-BPO-PM  (mamee — «wm3genne»)
peaHasHadeH I paObOThI B COCTaBE CHCTEMBI PEUEBOTO OITOBEIICHUS APUS®-TIC B
KadgecTBe ycTpoiicTBa (OpMHpOBaHUS W TPAHCIALMM PEYEBBIX COOOLICHUH 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
MpeIyCMaTPUBAET €ro IKCILTyaTalliio B YCIOBUSAX BO3JEHCTBHUS arpecCUBHBIX Cpe, a
TaKXe BO B3PBIBOOIIACHBIX IIOMEICHUSX.

OJEeKTPONUTAHUE M3AENUS OCYIIECTBISIETCS OT CETH IEPEMEHHOTO TOKa
HanpspxkeHueM 220 B gactoroil 50 ['u. B xadyecTBe pe3epBHOrO MCTOUHHKA MUTAHUS
UCHOJB3YyeTCsS BCTPOGHHAs AaKKyMyJsiTOpHas Oarapes. Mzgenwe TOTOBO K
9KCIUTyaTallMy cpa3y MOcie MOAAYM MUTAIOIET0 HAIPSKEHMSL.

Wznenue mnpenHa3HayeHO sl COBMECTHOH paboThl C MPHEMHO-KOHTPOJIBHBIMH
npuOopaMy, WMEIOUIMMH BBIXOJA JUIS YTPAaBICHUS OIOBEIIEHUEM THIA «OTKPBITHII
KOJIJIEKTOP» 100 «HOPMAIIbHO Pa30MKHYTHIE KOHTAKTBD.

2. OcHoBHbIE PYHKIHOHAJIbHbIE BO3MOKHOCTH.

® CBCTOBAs MHIUKAIWS HAJMYHMsI OCHOBHOTO M PE3ePBHOIO MCTOYHHUKOB MUTAHUS,
BO3HUKHOBEHHSI HEUCIIPABHOCTH, BKITFOUSHHUS PEXKHUMa OTIOBEIICHMS,

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

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

e TpaHCHSUMs 3  TOPEIBAPUTEIBHO  3alMCAHHBIX
MPOIOJDKUTENHHOCTRIO 10 100 cexyHT;

e (hopMHUpPOBaHWE M TPAHCIIAINS PEUCBHIX COOOIICHHH TTpH paboTe OT BCTPOCHHOTO
PE3epBHOTO HCTOYHKKA MUTAHUS B TEUCHUE 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 MOIKIrouaerca 10 48 peueBblx omnosemareneil cepuu 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 CUTHaJIa O HEUCIIPAaBHOCTH 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 PAacHOJ0KEHBbl HEPEMbIUKH ISl IIPOrpPaMMHPOBAHUS
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 3aKpeluleHa IuUlaTa ¢ ONTHYECKUMH HHAWKATOpaMH U 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.

DOHeproHe3aBrCcHMasi MaMITh H3JENUs O0ECIEeYMBAcT BO3MOXKHOCTH 3alUCH A0 3
peueBbix cooOmeHnid. [Ipy M3roTOBICHWH B MaMSTh W3ACIHS 3allUCaHBl 2 PEUCBBIX
co00ITIeHNS (TECTOBOE M TPEBOKHOEC):

1) «IIpon3BoanTCS MPOBEPKA CHCTEMBI OIIOBEIIICHHUS!»);

2) «Baumanwue! IloxapHas TpeBora! Bcem cpoyHO OKHHYTH TOMeTIeHHE ! ».

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 JTF00BIE COOOIICHIS O0IIEH MPOIOKATEIHLHOCTRIO He 6oiee 100 cexym.



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», pacniofiosxeHHOH 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 HomuHaiom 4,7 kOm. KonTposs
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
JIMHUW TPUMEHSIOTCS JBa MOCIEA0BATENbHO BKIIOYEHHBIX PE3UCTOpPa 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.

BocnpousBenenre TPeBOKHOTO COOOIEHUS, a TAK)KE 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» ycranaBinBaeTcsi OKOHEUHBIH PE3UCTOP HOMHHAIOM
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
m3nenuro obopyaosanus '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.

J1s1 TOAKITFOUEHMST BHETITHETO0 MUKPO(OHA ¢ OaTaHCHBIM BBIXOJIOM TPEIYCMOTPEHBI
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, YIpaBlIeHHs U MuTaHus. KOHTpoIbs mpou3BoAuTCs Kaxieie 1,5-2
CEKyH/bI.

Jlunaus, coemuHsIOmas OJOK PEUEBOrO OMOBELICHUS WM OJOKH PacUIMpPEHHUS C
pEUEBBIMU OTIOBEIATENAMH, SABISETCA JTMHUEH OMOBELIEHMS, a JUHUS, COeTUHSIONIas
OJIOK PEeYeBOro OMOBEHICHUS ¢ OJOKAMH PAaCIIMPEHUs, a TaKKe OJNIOKH pacIIupeHUsI
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 oxoHeuHbIe 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,
PACIIONOXEHHON HA KOPILyCe U3AETUSL.

[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 MOJOXKUTEIBHOMY «1», 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 ciydac HCOGXOHI/IMOCTH, IMPOU3BECTU 3allUCh, YAAJICHUC WIIN
MOBTOPHYIO 3aIIKCh PEYEBBIX COOOIICHHH.

4.1. MporpaMMupoBaHUe aJITrOPUTMA PadOTHI.

[TporpamMMupoBaHue anropuT™Ma padoThl OCYILIECTBISETCS IPH MOMOIIN IIEPEMBIUEK,
PAcCIIONIOKEHHBIX Ha MEeYaTHOH Iutate m3nenus. DYHKIUU MepeMblueK NMpUBEICHBI 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»

Tpancasys coOOIIEHNUs ISl TepcoHaa
off | off | off | ge; 3aNePHKKH

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

off | off | on |, 3aJIEpKKOH B | MUH

Tpancsmus cooOmeHus A1 IepcoHana

— | 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, 3aT€M TPAHCIALMS
TPEBOYKHOT'O COOOIIIECHHUS

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

Tpancsanus cooOLeHus Ui nepcoHana
on on on | B TeueHHe 3 MMH, 3aTeM TPaHCISLUS
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 mepcoHanbHoro kommbiotepa (IIK), k KoTopoMy HOAKIIOYArOTCS
BCTPOCHHBIN MJIM BHEITHUI IIPOTPAMMATOPEI.

4.2.1. IlocaenoBaTeIbHOCTH 3AMMCH PeYeBBIX COOOIIEHUH.

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

2. Otkimouynte OJIOK PEYCBOrO OIMOBEIICHHUS OT HCTOYHHUKOB OCHOBHOTO U
pesepBHOTO mHTaHWsI. BHuManme! PaboTaTh ¢ cOOOMIEHHUSIMH MOYKHO TOJBKO IIPH
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 mnate mzgenus. [loaxmodeHne ocymecTBIseTcs
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.

R |~ Ly Rx
X el ><'-I~ T«
CP2104 C1S |- lp-| (TS
Module [ RIS | 7 | APUAIC-BPO
GND |- > GND
N |- > I3

Puc.1. Cxema noaxmnouenust nporpammaropa CP2104 k 0;10kam pedeBoro
onosewmenus cepuu APUSA-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
MO’KET OTJIMYAThCS OT MPUBEACHHOTO Ha PUCYHKE.

£ NucneTyep yorpoiicTs . =[al x|

KoHconk  {ledcteMe  Bua  Cnpaeka

5 B HES 2E B =S

F1-7") MBIk 1 HHsle YKa3bIBSHILNE YCTPOFCTEA

El-5 Noptel (COMuK LPT)
- ECP nopr npanTepa (LPT1)
B & silicon Labs CP210x LUSB o LART Bridge (COM6)
._y’ MocneaosatensHbit nopt (COML)

=] 'Q Mpoueccops

E8 CeteBblE NNaThI

B CHcTEMHBIE yCTPOiCTES

(-5 TOME 33NOMHHAKILMX YCTPOHCTE

(-8 YcToofcTea HID (Human Interface Devices) ;l

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

Profile | Port Manager Help
ﬁl 1 ChrH-Alk

Puc.3. PComm Terminal Emulator.

VYcraHoBHTE TapaMeTphl, Kak okazaHo Ha puc. 4. Homep mopra qomkeH coBnagath
CO 3HAYCHUEM, KOTOPOE 0TOOPA3HIOCh ITPYU MOJAKIIOYEHHH ITporpaMmaropa (cM. 1. 4).

x|
Comrurication Fasmet: | Tominal | Fils Trancfor | Captuiing|
Polocdl: ISE‘\iﬂ ;I
~ Senal Parametes

Comd Baurake: [371600 Bl
COr48 I Usaer dafinad
COM45 - -~
COMED Dt bt |3 =]
cous Pory:  [Mane =
CaMSE :
CORS5 Stop biks: |-| ;l
%mg; Flowi corliot W RTSACTS
LOMSE [~ DTAADSA
o [ =0MA=0FF

ATS state: 0% D1 £ [

DTE state: = 0OH  DOFF

Puc. 4. YcTaHoBKa mapamMeTpoB NopTa.

7. Haxmute kHONIKy «OK». Ecnu Ha sKkpaHe MOSIBUTCS CleAyIolee OKHO U 3HAYOK
CTS Oynet ropeTs KpaCHBIM CBETOM, 3HaUHT, BCE HACTPOECHO BEpHO (pHcC. 5).

é‘_yPCun1m Terminal Emulator - COM6,230400,None, &, 1,RTS/CTS,Dumb Terminal

Profile Edit Port Manager Window Help

2 B|A z[3csn] S28)=

E®coM6,230400,None,8,1 RT5,/CTS,Dumb Terminal

<] |
State:OPEN oo 5= [Ready

3HayoK CTS ropuTt KpacHbIM CBETOM

Puc.5. TIloaTBep:x1eHne HACTPOEK MOPTA.

8. [loaroToBbTE COOOIIEHHS IS 3aITHCH.

B mamste uznenust MOTyT OBITh 3ammcaHbl JIFOObIE cooOmieHus B popmare WAV ¢
napamerpamu 8 Out, 22 kIl CymmapHas MNOpOJIOKUTEIBHOCTh COOOIICHUH
cocrapiisieT 100 cekynn. M3 mux 10 cekyHJ OTBEACHO MOJ TECTOBOE COOOIICHHE.
Ocrapmmecs 90 ceKyHI ACNATCS B MPOU3BOJIHBHOM COOTHOIICHUH MEXKTY TPEBOKHBIM
U coOOIIeHneM s IepcoHalia B 3aBHUCHMOCTH OT HMX IPOJOIDKHTEIHHOCTH. BBl
MOJKETE CO37aTh COOOIIEHHSI CaMOCTOSITETFHO JIMOO BOCIIONIB30BATHCS apXHWBAMHU
pEeYeBBIX COOOIICHNH TS JAHHON BEpCHU MPUOOpa, pa3MENeHHBIMU Ha HAIlleM caiTe:
https://omelta.com/record/

O3HAaKOMUTBCSI CO CIUCKOM 3alHCAHHBIX COOONIEHUH MOXHO B pasjielie
Moanepskka/CucteMsbl ONOBELeHNs U MY3bIKAJIbHON TPAHCJISIIUM.

9. Y nanute peueBble COOOLICHHUS, 3aMCaHHbIEC 3aBOIOM-HU3TOTOBUTEIIEM.

Jis momHOW OYMCTKH MaMATH (YAaJeHUs BCEX paHee 3alHCaHHBIX COOOLICHWi) B
JIMaIOTOBOM OKHE BBEJUTE C KIABHATYPhl KOMAaHJIy «erase» M HaKMHUTE KIIaBUIILY
«enter». B ciydae HEOOXOMMMOCTH YAaleHUS TOJBKO OJHOTO COOOIICHUS Mocye
KOMaH/IbI «erase» yKakute 0e3 mpobesia HOMep yAaasieMoro COOOIIeHHS:

1 — TecToBOE;

2 — coo01eHue TS TepcoHaa;

3 — TpEeBOXKHOE COOOIICHHE.
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Hanpumep, Juis ynaneHuss TECTOBOTO COOOIIEHHS HEOOXOAWMO HaOpaTh KOMaHIy B nossuBmemcst okxe Bbibepute B cronodme Protocol « ACSID», B ctonbue Direction
«erasely». Ecmu momycTmim omnevatky, TO NMPOCTO HAYHWTE BBOAUTH 3aHOBO. Ilo BeIOepuTE «Transmit» u HaxmuTe «OK» (puc. 8).
3aBepIlICHUM ONEpalMy B IHAJIOTOBOM OKHE MosiBUTCS cooOmeHue «Erase complitex»

. 6).
(puc. ©)

£3PComm Terminal Emulator - COM6,230400,None,8,1,RTS/CTS,Dumb Terminal ==k — Protocol —————  — Direction
Profile Edit Port Manager Window Help
‘@l ﬂlla_bll | =] ea| = o] |28 Hex| = 2SI ¥ Tran=mit

" Kermit {~ Receive

" COMS6,230400,None,8,1,RTS/CTS,Dumb Terminal

" ¥Modem-1KCRC

{~ ¥Modem-CheckSum

= >erase
Erasing memnory

Erase complite r“ Whiodem-CRe
= Yhodem
T {~ EIhodem
State:OPEN (87 (5= = [®= [Ready - |
Puc. 6. [loaTBep:KaeHue yaajJeHHs COOOIEHUIA. Puc. 8. HacTpoiika napameTpoB nepegauu gaiiia.

10. Ilpexkme 4yeM NPUCTYNUTH K 3aMHCH, ONPENENUTE, B KAKyIO SUCHKY MaMATH
XOTHTE 3amucarh coodmenue. st 3amucu TeCTOBOTro COOOIICHHS B THAIOTOBOM OKHE
BBEIUTE C KJIABUATYphl KOMaHAy «writel», pedeBoro cooOmmeHws ajis mepcoHala
KOMaHIy «write2y», TpeBOXHOro cooOmeHus - «write3». Ilocie 3Toro HaxmMute
KJIaBUIIY «enter». 3aTeM OTKpoiTe Bkianky «Port Manager» u BblOepUTE KOMaHIY
«File Transfer» (puc. 7).

11. B mosIBUBIIMMCS OKHE BBIOCPUTE UHTEPECYIONTHH (aii COOOMICHHS U HAXKMUTE
KHOTIKY «OTKpBITHY. [locne 3Toro mosiBUTCS OKHO Mpoliecca 3amucu cooOmenus. [1o
3aBEepIICHHH OIepalid B JIHAIOTOBOM OKHE TMOsSBUTCS coobmenne «Download
complite» (puc. 9 u 10).

Transmit File
EaPComm Terminal Emulator - COMG,230400,None,8,1,RTS /CTS,Dumb Terminal - |I:I| Xl

Profile  Edit | Port Manager  Window  Help Protocol: P\SC'
ﬁl HlE Open Chrl+alt+0 ‘
Close Chrl+alt+L
[
[otr
=

Clase all Chrl+alt+a Port: FOI\B

Fort Enable CErlH-alE+HE _
Port Disable Chrl+alE+0 File name:  bro2 msg1 bt

Properties

Clear Screen File size: |11 9504
File Transfer

Send Pattern
Send Break Transmit length: [IUSG
Capkure

Double Byte Characker
Hex Display I

< |
State: OPEM = EE T [BE File ransfer [T=i137

Puc. 7. Bxoa B MeHI0 BbIOOpa apaMeTpOB nepegayn (aiiia. Puc. 9. 3anuch aiiaa.



E‘_iPEnn‘ln‘l Terminal Emulator - COMG,2 30400 None 8,1, RTS,/CTS,Dumb Terminal _ ) = II:IIiI

Prafile  Edir  Pork Manager  SWindow  Help
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E*CoM6,230400,N0ne,8,1,RTS/CTS,Dumb Terminal
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=oftware wersiom 1_F

rzrass
Erasing memory
Erase complits
mritel

Dovnload complice

mEitas

Dovnload cum.pllbel
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Puc. 10. [loaTBep:kaeHNe 3alIUCH COOOIIIEHHUSI.

12. TlpoBepsTe KadecTBO 3amucH. /[ 3TOrO OTCOEAMHHUTE MPOrPamMmartop,
MOAKIIOYATE OJIOK PEUEeBOrO OIMOBEHICHUS K MCTOYHWUKAM OCHOBHOTO M PE3ECPBHOTO
MTUTaHWS U 3aITyCTUTE PEYEeBOE COOOIIEHNE B COOTBETCTBHUH € 11.5.3.

5. Dkemayaranusi.

B mpouecce skcrutyaTanuu u3fenne MOXET HaXOAUThCA B OJHOM M3 CIIEAYHOIIUX
pexumoB: «JIEXXYPHBIN», « TECT», «OIIOBEIL[EHUE» 1 «<HEUCIIPABHOCTb».

st moctyna K opraHaM yIpaBJeHHsl OTKJIIOUUTE OJIOKMPOBKY CEHCOPOB, HAXKaB U
YAEPKUBasi KHOIKY « E]» HEe MeHHee 5 cekyHO. lIpu OTCyTCTBMM Ha)kaTHs KHOIIOK B
teueHue 10 cexyH OJI0KMPOBKA CEHCOPOB BKIIOUUTCS aBTOMAaTHUECKH.

g oTkiIrOueHuss 3BYKOBOTO CHUTHajla BCTPOEHHOTO CHUTHAJIM3aTopa Ha TEKyllee
coonite B pexxumax «OIIOBELIEHUE» u «HEMCITPABHOCD» Ha)XMUTEe KHOIIKY
«CBPOC HEUCIIP». Ilpu stom cBeroBoit unaukarop «3BYK OTKIJI» 3aroputcs
POBHBIM CBEUEHHEM.

5.1. Pexum «JJEKYPHBIM».

[Ipy mpaBWIBHO MOAKIIOYEHHBIX BHEIIHUX LEMNAX, MOC/Ie MOJa4d HampsKeHUs
MUTaHUS OT OCHOBHOI'O W PE3EPBHOIO HCTOYHUKOB DJICKTPOCHAOKCHUS H3JCIHC
MIEPEXOIUT B IEXKYPHBII PEXUM.

B nmexypHOM pexuMe H3IeNHe OCYIIECTBISET OXHJAaHUE CHTHala Ha 3alycK
OTOBEUICHWS OT OpraHOB YIPABJIEHUS WM BHEIIHUX YCTPOWCTB (TIpHEMHO-
KOHTPOJIBHOTO MPHOOpa, KHOMOK AUCTAHIIMOHHOTO 3aIyCKa, CETEBOr0 KOHTPOJUIEpa U
1.1.). Kaxknere 1,5-2 cexyHIpl MPOM3BOAWTCS MPOBEpKA IEIIOCTHOCTH JIMHHUN CBSI3M,
OTIOBEIICHHUS, YIIPABJICHUS U MIUTAHHUS Ha MPeIMET OOphIBa MITH KOPOTKOTO 3aMBIKAHHSL.
Ontuueckue unaukatopsl «IIMTAHUE OCH» u «IIUTAHUE PE3» ropsat poBHbBIM
cBeueHueM, uHAUKATOpbl «ABAPUS», «JIY», «JIO», «JIII», «JIT», «OIIOBELly,
«(TOXAP» u «3BYK OTKJI» Bblkito4eHbl. BCTpOEHHBIN 3BYKOBOMl CHrHAIM3aTOp
BBIKJIIOYEH. BocnpounsBenenne pedyeBbIX COOOIIEHHUI HE TPOU3BOIUTCA.

5.1.1. TpaHcasinusi CHTHAJIOB cO BcTpoenHoro MP3-mieepa.

Ha mepenneit manemn wmsnenust ycraHoineH MP3-meep (puc.11), mo3Bomnstommid
MIPOUTPHIBATH 3BYKOBBIE (hailiibl, 3anucanubie Ha 1toooM USB-nocutene unn SD-kapre
B ¢opmarax MP3 u WMA. Bctpoennsiii B meep FM-TioHep TpaHcaupyeT
panuocTaHuuy B AuanasoHe yactor 88-108 mI'm. ns ymoOcTBa paGoTHI ¢ mieepoM B
KOMIUJIEKT MTOCTaBKU M3ACTUS BXOIUT MyJIbT JUCTAHIIMOHHOTO yIipaBieHus (puc.12).

[Ipu BrIIOUEHHH B JIEXKYPHOM peknMe BcTpoeHHoro MP3-mieepa u HaXOXICHUU
mepembrak 1 B rpymme «30HA» B monoxkenue «0ffy, a mepmbruku 2 B mosoxeHun
«ONy W3IeNre, B 3aBUCHMOCTH OT BEIOPAHHOTO PEKHUMa, HAaUYMHAET TpaHcismuio FM
paano, poHOBOH MY3BIKU WIIH CITYKeOHOH HHPOPMAIIHH.

Bo Bpems TpaHCHALUMM COCTOSHHE ONTHYECKUX HHAMKATOPOB HE MEHsETCs,
KOHTPOJIb LIEJIOCTHOCTH JIMHUH CBSI3H, ONOBEILEHUS U YIPABIEHHS COXpaHIEeTCS.

MP3-nneep u JTUHEHHBIN BXOJ MMEIOT MUHUMAJIBHBIH NPUOPUTET, MO3TOMY IpPHU
MOCTYIJICHUH CHUTHalla Ha 3allyCK OMOBelleHHus TpaHcaauuss FM pamuo, My3biku U
CITy>keOHOM HH(POPMAIK IPEPHIBACTCS, U U3ENINE NIEPEXOAUT B PEIKUM OTOBEILICHHS.

TpaHcasmus CUTHAIOB cO BCTpoeHHOTO MP3-mieepa mpou3BOAUTCS TOIBKO MPHU
HaJMYUHU HCITPABHOTO OCHOBHOT'O MICTOYHHKA JJIEKTPOCHAOKEHUSI.

5.1.2. TpaHcaAsiMs CUTHAJIOB C JIMHEI{HOT0 BXO0/1a.

[Tpu mogadye B AEKYPHOM pEKHME 3BYKOBOro curHaia (cMapTdoH, My3. IEHTp C
BBIXOJIOM Ha HaymHHKH) Ha KieMMbl «3BYK+», «3BYK-» m «OBblll»), a Taxxke
HaxoxaeHuu nepemsruku 1 B rpymne «30HA» B nmonoxeHue «0N», a NEpeMbIUKU 2 B
nonoxeHnu «0ffy n3gaenue HaunHaET TPAHCIISAIMIO CUTHAIOB C JIMHEIHOTO BXOJIa.

Bo Bpems tpaHcisiunu GOHOBOH MY3BIKH MJIH CIy>KeOHON MH(pOpPMAaLuN COCTOSHHE
ONTHYECKUX MHIUKATOPOB HE MEHAETCS, KOHTPOJIb ILEJOCTHOCTH JIMHUN CBSA3H,
OTIOBEILEHUS U YTIPaBJICHUS COXPaHsAETCs.

Jluneitnbiit Bxogq u MP3-mieep MMeOT MUHUMAaJbHBIM NMPUOPUTET, MO3TOMY IpH
MOCTYIUIEHHH CUTHAaja Ha 3allyCK OMOBEUICHHUS TPAHCIAIUS MY3bIKM U CIy>KeOHOI
WH(OPMAIIUH TPEPHIBACTCS M U3/ICITHE TIEPEXOIUT B PEIKHUM OMOBEIICHUSI.

TpaHCHALMS CUTHANOB C JIMHEHHOrO BXOJA NMPOU3BOIUTCS TOJBKO MPH HAJINYHH
HCIPaBHOI'O OCHOBHOI'O MCTOYHHKA HJIEKTPOCHAOKEHNUSI.

5.2. Pexum «TECT».

[Ipu naxkatum kHonku «TECT» uznenue mepexonuT B pekuM TecThpoBaHus. Bce
CBETOBBIE HMHAMKATOPHl TOPAT PpOBHBIM CBEYEHHEM. BCTpOEHHBIM 3BYKOBOH
CUTHAJIM3aTOp BbIAAET IOBTOPSIOMIMICS KOPOTKMII  OJHOTOHANBHBIM  CUTHAI.
OcyuiecTBiseTCs BOCIIPOM3BEACHIE TECTOBOTO COOOLICHUSI.

Ecnmu B mamsaTH uW3Oenus OTCYTCTBYET TECTOBOE COOOIIEHHE, TO CBETOBBIC
uanukatopsl «[IMTAHUE OCH», «I[IMTAHUE PE3», «cABAPUS», «JIY», «JIO»,
Iy, «JIT», «I[IOXAP» um «3BYK OTKIJI» 3aropsrcs pOBHBIM CBEYEHHEM,
naaukatop «OITOBEILy BKIIOYMTCS B MUTAIONIEM PEeXUMeE. BCTPOESHHBIN 3BYKOBOM
CUTHaJIN3aTOp OYyZIET BhIJABAaTh MIOBTOPSIOLIMNCS KOPOTKUI ONHOTOHAIBHBIA CUTHAIL.

[ponomxurensHocts pexuma «TECT» coctaBmser 10 cekynn. Ilo ucredenuu
JAaHHOTO BPEMEHHM H3/EIHE ABTOMATHYECKH IEPEXOAUT B TOT PEKUM, B KOTOPOM
HaxOoJWJIOCh IO TECTUPOBAHUS.



5.3. Pexxum «OINIOBEILLEHUE».

[Ipu mocTymneHnn cuWrHala OT OPTaHOB YIPaBJICHWS WM BHEIIHUX YCTPOWCTB
m3nenue nepexoaut B pexxuM «OIIOBEIIEHUE». B 3aBucumoctd OT TOro, Kakoit
MOCTYNUJI CUTHAJN, MOXET OCYIIECTBISITHCS: TPAHCISALUS CUTHAJIOB OIMOBEIICHUS C
BHEIITHETO MHUKPO(OHA, TPAHCIISAIUS CUTHAJIOB OIOBEIIeHUsT OoT obopymoBanust ['O u
YC, Bocmpom3BeleHHE TPEBOXKHBIX COOOIICHWH, OIOBEUICHWE [0 3apaHee
3aIporpaMUPOBAHHOMY  allTOPUTMY, BOCIIPOHM3BEIICHUE TECTOBOTO  COOOIICHUSI.
BocnpousseaeHue BceX COOOIIEHH, KPOME TECTOBOTO, TPOU3BOAUTCS ITUKITHUSCKU.

CurHanbsl yIpaBJICHUS, a TaKKe BHITIOJNHSIEMBIC M3JenreM (QDYHKIINH MPUBEICHBI B
Tabnme 2.

Tadauna 2.

Curnan yYranpasJjeHusi Boinoansiemast Q)yHKIII/lﬂ

3ambikanue KOHTakToB « MUK» 1 TpaHcHALMS CUTHAIOB OMOBEIICHUS C
«OBbllly» BHEIIHETO MUKPO(OHa

3amMbikanue KOHTakToB «I OUC» u TpaHcnsLMs CUTHATIOB ONOBEIICHUS
«OBblIy» ot obopymoBanus 'O u UC

Haxxatue kHonku « TPB» unu BocnpousBenenue TpeBOKHOTO cO00-
3aMbIKaHHE KHOMKOM TUCTaHIIMOHHOTO HICHUS

3anycka « TPEBOI'A» onHoro u3
pEe3UCTOPOB B JIMHUU CBSI3U
3aMbIKaHUE PUEMHO-KOHTPOIBHBIM
npubopom (I1I1K) omHoro u3
pe3uctopoB B iuHUHU CBs3U «ITY CK»

Bocnpoussenenne curHajios
OTIOBEIICHHUS 10
3anporpaMMHUpOBaHHOMY B 1.4.1.
ANTOPUTMY

BocnpousBenenrne TecTOBOro Cco00-
IIEHUS

Haxatue xkaonku «TECT»

CurHanbl pacrioyio)KeHbl B TIOPS/IKE YMEHbIIeHUs mpuoputeta. [Ipu mocTtyrieHun
CHTHAJIa YIPaBICHUS ¢ MPHOPUTETOM BBINIE TEKYIIETO, M3ACIINE MePEeXOoauT B Ooliee
MIPUOPUTETHBIA peskuM. I1pHu OTKITFOUCHWH CUTHAJIA M3CITHEC MIEPEXOIUT B TOT PEXKIM,
B KOTOPOM HaxOIOCh J0 ero mnoctymieHus. COpoc CHTHAIOB YIIpaBIICHUS
OCYIIECTBIISIETCS B COOTBETCTBUHY C TaOiuiei 3.

Tabauna 3.

CurHan ynpaBJeHust Boimosansiemas GpyHkuus

Haxarue xknonku «CBPOC» Ha nepeaneii| COpoc TpeBOXXHOIO COOOIICHUS HIIH
naHenu iy yaaneHHo kHonku « CBPOC| onoBeleHust no 3anporpaMMHpPOBaH-
OIIOBELIEHU A HOMY QJICOPUTMY

COpoc HeMCpaBHOCTEN JTMHUHN CBSI3U,
OTIOBCIICHHUSI u YIPaBICHHUS,
Haxatue xkanonku «CbPOC HEUCTIPy OCHOBHOT'O U PE3EPBHOT0 UCTOUYHHUKOB
ONUTAHUS;, OTKIIOYCHHUE 3BYKOBOT'O
CUTHAJIa Ha TEKYIIEe COOBITHE

— OO 00 ~JO\ W
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MUSIC SPEAKERS

TNIMHENHbIV BXOA,

1. Knomka «VOL -» (kopoTkoe Ha)kaTue):

Pexxumbl USB 1 SD - npeapinymas KOMIO3ULUS;

Pexxum FM - mpenBaprTenbHO HaCTpOEHHAs! CTAaHIMS BHU3 10 JIHANA30HY;
2. Knonka «VOL -» (monroe Haxarue):

Pexxumsbl USB, SD, AUX u FM - ymeHbIIeHHE TPOMKOCTY;
3. Knomka «PLAY/PAUSE»:

Pexxumer USB u SD - Bocipon3sBeneHue/maysa;

Pexxum FM - aBTONOMCK U 3aNIUCh YaCTOTHI CTAaHLUI B IAMATh;
4. Knonka «VOL +» (kopoTkoe HaxxaTue):

Pexxumer USB u SD - ciaenyromias KOMIIO3HLIHS;

Pesxxum FM - npenpapuTensHO HACTPOEHHAs CTaHIMS BBEPX M0 THAIIa30HY;
5. Knonka «VOL +» (nonroe Haxarue):

Pexxumer USB, SD, AUX u FM - yBenndeHune rpoMKOCTH;
6. Knonka «MODEx:

IMocnenoBarensHo nepekmodaeT pexnmsl USB - SD - AUX - FM.

Puc.11. Ha3navyenue kHonok BcTpoenHoro MP3 nieepa.
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. Bxi1./BeIkir;
. ITocnemoBarensHo nepekmoyaet pexumsr USB - SD - AUX — FM;
. Pexxumbr USB u SD: cienyromas KOMIO3HIMS;
Pexxum FM: npenBapuTenbHO HACTPOEHHAS CTAHIMS BBEPX I10 IHAIa30Hy;
. Pexxumsr USB u SD - npenpinymas KOMIO3HIINS;
Pexxum FM - npeaBapuTensHO HACTPOCHHAS CTAHIUS BHU3 IO JUAIa30HY;
. Pexxumer USB, SD, AUX u FM - yBenuueHue TpoMKOCTH;
. Pexxumsl USB, SD, AUX u FM - yMeHblIIEHHE TPOMKOCTH;
. Pexxumer USB u SD: ocTtaHoBKa BOCIIPOU3BEICHNUS;
. Pexxumbr USB, SD, AUX u FM - otkitoueHue / BKIFOUCHHE 3BYKa;
. Pexxumbr USB u SD: noBTOp TeKymei KOMIO3ULIUK / BCEX KOMITO3HULINIA;
. [IpenycranoBku 3KBajaiizepa: poK, KJIacCHKa, HOpMa, I1OTI;
. Pexxumer USB u SD: Bocripon3BeneHue / maysa;
Pexum FM: aBTOMOMCK M 3aNUCh YaCTOTHI CTAHLUM B aMSTh.

W N =

N

Puc.12. Ha3nayeHue KHONOK MyJIbTA JUCTAHIMOHHOTO YIIPABJICHUS

BcTpoeHHoro MP3-muieepa.

5.3.1. Tpancasnusi coo0NIeHUIT ¢ BHEIITHETO MUKPO(OHA.



Jns TpaHCHAIMKA COOONMICHWH TMOAKITIOYNTE K W3ICIAI0 BHEIIHHA MHKPO(OH.
MuxkpohoH ¢ OalaHCHBIM BBIXOAOM NOAKIIOYaeTcs K kiemMmaMm «MUK», «OBLy,
«3BYK+» u «3BYK-», 6e¢3 b6amancHoro BeIxoma — k kieMMmam «MUK», «OBI» u
«3BYK+». Ilpu wucronb30BaHUU BHEIMIHETO MHUKPO(OHA HMCTOYHUK MY3BIKAIBLHOTO
CUTHaJa Ui TPAHCISANMKA (DOHOBOM MY3bIKH IOJAKIIIOYACTCS HE K OJIOKY pEedYeBOro
OTIOBEILEHHUS, a HETIOCPEICTBEHHO K pasbemy «JIMH» BHemHero mukpodona. CXeMbl
COeMHEHMs TPUBEIEHBI Ha puc. 13 u 14.

IIpu 3ambrkaann kKoHTakTOB «MUK» 1 «OBI» n3aenve nepexoauT K TPAHCIISIHH
CUTHAJIOB C BHEIIHET0 MUKPO(OHA, TOCTYMAIONINX Ha TNHEHHBII BXOI.

Ontuueckue nnaukatopsl «I[IMTAHUE OCH», « [ IMTAHUE PE3» u «OIIOBEL»
TOpAT POBHBIM CBeueHUEM, UHIUKATOPBl «ABAPUSY, «JIV», «JIO», «JIy», «JIT»,
«TOXKAP» n «3BYK OTKJI» BbIKmIOU€HBl. BCTpOoeHHBIN 3BYKOBOM CHUTHAIN3aTOp
BBIJIACT MIOBTOPSIFOIIUICS KOPOTKUI OJTHOTOHAJIBHBIM CUTHAIL.
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Puc.13. Cxema coeqmHeHUI IPU NOAKJIIOYeHIHA MUKPO(doHa
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Puc.14. CxemMa coequHeHH#i MPU MOAKJII0YeHUH MUKPOdoHA
0e3 0aJIaHCHOI0 BbBIX0/A.

5.3.2. Pexxum «TPAHCJIALIUA I'O u UC».

[Ipu 3ampikaanm KOHTaKTOB «['OUC» m «OBblll» wm3menwe mepexomuT B PEXHM
TPAHCIAIUU CUTHAIOB OT oOopymoBanus 'O wu UYC, mocTymarommx Ha KIEMMBI
«I'O3B» u «OBI».

Ontuueckue unaukatopsl «[IMTAHUE OCH», «IIUTAHUE PE3» u «OIIOBEL»
TOPSAT POBHBIM CBeUYCHHEM, MHANKATOPHI «ABAPUSY, «JIV», «JIO», «JIII», «JIT»,
«ITOXKAP» n «3BYK OTKIJI» BbIkirodeHbl. BCcTpoeHHBIH 3BYKOBOM CHTHAJIU3aTOP
BBIJACT MOBTOPSIFOIIUIICS KOPOTKUI OTHOTOHAJIBHBIN CUTHAI.

Copoc curHama omoBemeHuss or obopymoBanmst 'O um UC ocymecTBiaseTcs
aBTOMAaTHYECKH MPH pa3MbIkaHUH KOHTaKTOB «I'OUYCy» n «OBILy.

5.3.3. Bocnipou3BeieHre TPEBOKHOTO COOOIIEHUS.

IIpn Haxxatnu KHONKHU «TPB» mnu 3aMbIKaHUM KHONIKOM JUCTAHLMOHHOTO 3aIlyCKa
«TPEBOI'A» omHOTO W3 pe3UCTOPOB B JIMHUH CBSI3U H3MEJIHE MEPEXOAUT B PEKUM
BOCIIPOM3BEICHUST TPEBOKHOTO cooOmenus. Onrtudeckne uHaukatopsl «[ IMTAHUE
OCHp», «I[IMTAHUE PE3» u «OITIOBEIL» ropsT poBHEIM CBEYCHHEM, HHIMKATOPHI
«ABAPUSy, «JIVY», «JIO», «JIII», «JIT», «ITOXAP» n «3BYK OTKIJI» BBIKITIOUYECHEI.
BcTpoeHHblf  3BYKOBOM — CHUTHAIM3aTOpP  BBIAACT  MOBTOPSIOLIUMNCA  KOPOTKUH
OJHOTOHANBHBIN CUTHAIL.

COpoc curHana OIMOBEIICHHA OCYIIECTBIsieTcss HakarueM KHomku «CBPOC,
pacloJIOKEHHON Ha TepelHeW MNaHeau W3JAENHs WIM MHOJKIIOYEHHOW K KOHTaKTaM

«CBPOC» u «OBLy.

5.3.4. Bocripou3BeieHHe CHTHAJIOB ONOBEIIEHHS MO 3aNMPOrPaMMHPOBAHHOMY
AJITOPUTMY.

[Tpu 3ambIkaHuK TpHEMHO-KOHTpONBHBIM Npubopom (TII1K) omHOTrO M3 pe3nucTopoB
B juuuu cBs3u «IIYCK» wusmenme mepexoauT K BOCIPOU3BEICHUIO CHUTHAIIOB
OTIOBEIIEHHUS IO 3aIIpOrpaMMHUPOBaHHOMY B 11.4.1. anroputmy.

Ontrnueckue uaauKaTOpsl «[IMTAHUE OCH», «IITMTAHUE PE3» u «I1IOXAP»
TOpPSAT POBHBIM CBeUeHWEM, WHAMKATOPHI «ABAPUS, «JIY», «JIO», «JIII», «JIT» u
«3BYK OTKJI» Breikirouensl. llpu Bocmpou3BeneHWH COOOIICHWH WHIMKATOP
«OITOBEILl» ropuT poBHBIM CBEYEHHEM, IIPH OTCUETE BPEMEHU 3aJEPKKU
BOCTIPOM3BEICHUSI PEYEBOro coOOUIeHUsT paboTaeTr B MurawoouieMm pexume. [lpu
OTCUeTe BPEMEHU 3aJepKKH BCTPOEHHBIH 3BYKOBOW CHUTHAJIM3aTOp BbLAAET
HENPEPHIBHBIA  OJHOTOHAIBHBIA CUTHAJ, TpPHU BOCHPOM3BEICHUU COOOICHUH -
MOBTOPSIIOIINIACS KOPOTKHH OAHOTOHANbHBIM curHai. Kontaktel onropene «I1YCK»
3aMBIKAOTCSI.

B cnywae oTcyTcTBUS B IaMSTH H3IeNUs COOOIIEHHWsS AJsl IEepcoHala MU
TPEBOXKHOTO COOOLICHUS TPH BBIIOJHEHHUHM ajrOPUTMa OIIOBELICHUS CBETOBBIC
nnaukaTopsl «ABAPUS» u «I1IOXAP» 3aropsTcst poBHBIM CBEYEHHEM, MHIUKATOP
«OIIOBEILl» BKIIOYMTCS B MHUTaOIIEM pEeXUMe. BCTpoeHHBI  3BYKOBOMA
CUTHaNM3aTop OyleT BBIAABATh MMOBTOPSIONIMNACS KOPOTKUH OJHOTOHAIBLHBIA CHTHAI.
Konraktel ontopene «ABAPUSA» 3ambikatores. Ha BHEIIHMI cCUTHATM3ATOP BBIIACTCS
CHTHAJI O BOBHIKHOBEHUH HEHCIIPABHOCTH.



COpoc  curHaza  OMNOBEIIEHWS IO  3alpOrpaMMUPOBAaHHOMY  aJTOPUTMY
ocyuecTBisieTcss HaxkatueM KHonku «CBPOCy, pacnonoxkeHHON Ha nepeHel maHeau
u3aenus Wik nogxirodeHHon K kontaktaM «CBPOCy» u «OBIy.

5.4. Pexum «cHEUCITPABHOCTDb».

HpI/I OTKJIFOUCHHUHU HaIlpsKCHUA IUTaHUusA Ha JIO00M u3 HNCTOYHUKOB
AJIEKTPOCHAOKEHHUS, OTCYTCTBHH WJIM YCTAHOBKE OKOHEYHBIX PpEe3UCTOPOB RoxAc n
Rox B> HE COOTBETCTBYIOIIETO HOMHHANIA, HAPYIIEHWH IEJIOCTHOCTH JIMHUN CBSI3H,
VIIpaBJICHHS WIIN OMOBeeHUs n3neue nepexomut B pexkuM « HEMCITPABHOCTby:

5.4.1. OTknA0YeHHe HATIPSIZKEHUS] MUTAHUSI OT OCHOBHOT'0 HCTOYHHKA.

Ontnueckne unaukaropel «I[IMTAHUE PE3» u «ABAPUS» ropsar poBHBIM
ceeueHueM. HWumukatopel «IIUTAHUE OCH», «JIVY», «JIO», «JID», «JITy»,
«1OXKAP», «OIIOBEIL» u «3BYK OTKIJI» BoikmtodeHsl. BeTpoeHHBINH 3BYKOBOI
CUTHAJIM3aTOp BBIJAET HENpPEpBIBHBIM JBYTOHANBHBIM curHai. KoHTakTel omToperne
«ABAPUS» 3ampikatorcs. Ha BHEmIHWH CHTHamM3aToOp BBIJACTCS CHTHAT O
BO3HUKHOBCHHU HEHUCNPABHOCTU. TpaHCimsAnus (OHOBOW My3bIKH IIPEPHIBACTCS.
W3znenue nepexoauT Ha paboTy OT BCTPOCHHOI'O PE3EPBHOIO UCTOUHUKA ITUTAHUS.

Ilocne ycrpanenusi HeucnpaBHocTd uHAuKatopel «IIUMTAHUE OCH» wu
«ABAPUS» BrmrouyaTcst B MUTAOLIEM pexxuMe. [ mepexona B IEKYypHBIH pekuM
HEOOXOIMMO TIPOM3BECTH cOpoc curHama nytem Haxatus kHonkun «CBPOC
HEUCIIP».

5.4.2. OTKI0YeHHE HATIPSIKEHHUSI TUTAHUSI OT Pe3ePBHOT0 MCTOYHHKA.

Ontuueckue unaukatopel «IIMTAHUE OCH» u «ABAPUS» ropsat poBHBIM
ceeueHueM. Wumukatopel «[IUTAHUE PE3», «JIY», «JIO», «JII», «JIT»,
«1OXKAP», «OIIOBEI» n «3BYK OTKIJI» BbIkmtodeHsl. BcTpoeHHBINH 3BYKOBOM
CHUTHAJIM3aTOp BHIAAET HEMPEPHIBHBIA IBYTOHANBHBIM curHajd. KoHTakTel omropese
«ABAPUS» 3ampikatorcs. Ha BHEmHWN CHUTHAIM3AaTOp BBIJACTCS CHUTHANT O
BO3HHKHOBCHHUU HEWCTIPABHOCTH. [locie ycTpaHEHHMS HEHUCIIPaBHOCTH WHIUKATOPHI
«IIMTAHUE PE3» u «KABAPUSI» Brimrowatcsi B MuraromieM pexume. s mepexoaa B
JIeKYPHBIN PEeXUM HEOOXOIUMO MPOU3BECTH COPOC CHTHANIa MyTeM HaXXaThs KHOIKU
«CBPOC HEUCIIP».

5.4.3. O0pbIB, KOpPOTKOEe 3aMbIKaHHEe WJIM  YCTAHOBKA pE3HCTOPOB  He
COOTBETCTBYIOLIEr0 HOMHHAJIA B JIMHUM CBSI3M MEXKIy M3eqUeM W TNPHEMHO-
KOHTPOJbHBIM npudopom (IIIIK).

Ontrnueckne wHAUKATOpEl «[IMTAHUE OCH», «[ITMUTAHUE PE3», «KABAPUS» u
«JIID» ropsar poBHeIM cBedueHHeM, MHAUKATOPbl «OIIOBEILy, «JIY», «JIO», «JITy»,
«(TOXKAP» n «3BYK OTKJI» BbIKIIOUEHBI. BCTpOEHHBIN 3BYKOBOM CHTHAJIM3aTOP
BBIIa€T HEMPEPBIBHBIM JBYTOHAIBHBIM curHai. KoHTakTel onrtopene «ABAPUS»
3aMbIKatoTcsa. Ha BHEIIHMI CUTHaIM3aTOp BBIAAETCA CHUTHAT O BO3HHKHOBEHUH
HeucnpaBHOCTH. llocrme ycTpaHeHUsT HEHCHpPaBHOCTH uUHIUKaTop «ABAPUSA»
BKJIFOYUTCSI B MUTAIOIIeM pexxume. [t mepexo/ia B I€KYPHBIN peXKUM HEOOXO0AUMO

npom3BecTH cOpoc curHaina myteM HaxaTwus kaonku «CBPOC HEUCITP.

5.4.4. O0pbIB, KOPOTKOE 3aMbIKAHHE WJIH YCTAHOBKA PE3UCTOPOB He
COOTBETCTBYIOIIIEr0 HOMHHAJA B JIMHUHU CBSI3U MeXKAY H3JAedHeM M KHOMNKOM
AUCTAHIIMOHHOIO 3aMycKa.

Onrtrnueckue naauKaTopsl « IMTAHUE OCHy, « [IMTAHUE PE3», «KABAPUS» u
«JIT» TopsaT poBHBIM cBeueHHeM, HHIUKATOphl «OIIOBEIY, «JIV», «JIO», «JIIT»
«ITIOXAP» n «3BYK OTKJI» BbIKItOYEHBI. BCTpOECHHBIN 3BYKOBOH CHTHAIU3aTOoOp
BBIJACT HENPEpbIBHBIM ABYyTOHaNbHBIA curHaia. KonTakTel omnrtopene «ABAPUS»
3aMbIKatoTcsa. Ha BHEmHWI CUTHaIM3aTop BBIJAETCA CHUTHAT O BO3HMKHOBEHUH
HEUCIIPaBHOCTH.

Ilocne yctpaHenus HeucnpaBHOCTH HHAUKATOp «ABAPUS» BrmounTes B
MuTaromeM pexume. s mepexoma B AEKYpPHBIH PEXUM HEOOXOIMMO MPOU3BECTH
copoc curHana myteMm Hakatus kKHOku « CbPOC HEMCIIP».

5.4.5. O0psbIB, KOPOTKOE 3aMbIKAHHE MJIM YCTAHOBKA OKOHEYHBIX Pe3HCTOPOB
Rox BP He COOTBETCTBYIOLEI0 HOMHHAJIA B IUHUM YIPABJIEHHSI.
Ontnueckue maaukaropsl «[IMTAHUE OCH», «IIMTAHUE PE3», «<ABAPUS» u
«JIY» Topsat poBHbIM cBeueHueM, uHANKATOpHl «OIIOBEIL», «JIO», «JIII», «JIT»,
«ITOXAP» n «3BYK OTKJI» BeIKIIOUEHBI. BCTpOCHHBIH 3BYKOBOW CHUTHAIIM3ATOP
BBIJIa€T HEMPEPHIBHBIN JBYTOHAIbHBbIM curHail. KoHTtakTel omnropeine «ABAPUS»
3aMbBIKaloTCsA. Ha BHEMIHWH CUTHaIM3aToOp BBIJACTCS CHTHA O BO3HHKHOBEHUH
HEUCIIPAaBHOCTH.

Ilocne yctpanenus HeucnpaBHOCTH UHAUKATop «ABAPUS» Brmountes B
MuratonieM pexume. [ mepexoa B ASKYpPHBIH PEXUM HEOOXOJUMO MPOU3BECTH
copoc currana nytem Haxatus kHonku « CBPOC HEUCIIPy.

5.4.6. O0OpbIB, KOPOTKOE 3aMBbIKAHUE WJIH YCTAHOBKA OKOHEYHOTO pe3ncTopa
Rox AC He COOTBETCTBYIOIIEr0 HOMHHAJIA B THHUY ONOBEIIEHNS.

Ontuueckue nunaukatopel «IIMTAHUE OCH», « [ IUTAHUE PE3», cKABAPUS» u
«JIO» ropsaT poBHbIM cBeueHueM, UHANKATOPE «OIIOBELLy, «JIY», «JIII», «JIT»,
«ITIOXKAP» n «3BYK OTKJI» BbIKIIOUEHBl. BCTpOEHHBIN 3BYKOBOM CHTHAIN3aTOp
BBIIa€T HENPEpHIBHBIM JByTOHaJIbHBIM curHai. KoHTtakTel omnrtopene «ABAPUS»
3aMmbIKaloTca. Ha BHEIIHMI CUTHAIM3aTOp BBIAAETCS CUTHAT O BO3HUKHOBCHUH
HeucnpaBHOCTH. llociie ycTpaHeHWsI HEHCHpaBHOCTH wuHIUKaTop «ABAPUS»
BKITFOUUTCSI B MUTAroImeM pexxknme. s mepexona B EXYPHBIH PeKUM HEO0OXOANMO
mpousBecTy copoc curHana myreM Haxkatust kHonku «CBPOC HEUCIIP».

IIpumeyanmue:
JIY - uHIMKaTOp HEUCIPABHOCTH JINHUU YIIPABJIICHUS;
JIO - mHAMKATOp HEUCTIIPABHOCTH JIMHUH OITOBEIICHMS;
JIIT - unuKaTop HeucnpaBHOCTH JuHUU cBsizH ¢ [1ITK;
JIT - uHaUKaTOpP HEUCTIPABHOCTH JIMHUU CBSI3U C KHOIIKOM JMCTAaHIIMOHHOTO 3aITyCKa;
ABAPUSI — 0000111€HHBII HHIUKATOP BO3HUKHOBEHUS HEUCITPABHOCTH.



Puc.15. CxeMbl coeMHeHNH pedeBbIX OMOBeIIATENEH.
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A. Cxema coenunenuii 1, 2, 3 u 4-x
peueBbix onoBeniareneii cepuu APUSI-TIC.
Homunan oxoneuHoro pesucropa Rox AC= 10 kOm + 5%. B. Cxema coequHenmii 6, 9, 12, 15, 18, 21, 24, 27, 30, 33 u 36
pedeBbIx onogemarteneii cepuu APUSA-IIC.
Homunan oxoHeuHoro pesucropa Rox AC=3,3 kOm + 5%.
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B. Cxema coequnennii 4, 6, 8, 10, 12, 14 u 16
pedeBbIxX onosewmaTeneii cepuu APUSA-IIC.
Homunan oxoHe4HOro pe3ucropa Rok AC =4,7 kOM £ 5%
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I'. Cxema coenmnennii 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 u 48
peueBbIx onoBewareneii cepuu APUSA-IIC.
Homunaj okoHeuHoro pesucropa Rox AC=2,4 kOM £ 5%.
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