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[ H [ BJIOK PEYEBOI'O OITOBEIIEHUA

1. O0wmmue cBeaeHuA.

Cucrema pedyeBOro  OMOBEIICHUS APUSA®-TIC (mamee —  «cucTemay)
MpeJHa3HaYeHa Uit (OPMHUPOBAHMS, TPAHCISIHUA W BOCIPOU3BEICHUS PEUEBBIX
COOOIIEHNI O BOSHUKHOBEHUH OMACHOCTH, MHCTPYKIIMI 110 3BAKyaluu, TPAHCISIUH
(hOHOBOI MY3BIKH U HHPOPMAITUH.

CucremMa COCTOUT U3:

- OmokxoB peueBoro omoemieHns cepun APUS-IIC-BPO: APUS-TIIC-BPO-M,
APUS-TIC-BPO-P unu APU-IIC-BPO-PM;

- 6nokoB pacmmpenus cepun APUA-IIC-BP: APUA-TIC-bP-M, APUS-TIC-BP-P
wm APYA-TIC-BP-PM;

- peueBbix onoBemareneit cepuun APUA-TIC.

brnox peueBoro omoBemenus APUSA-IIC-BPO-P (manee — «uzgenue»)
npeIHa3HA4YeH JJis pabOThl B COCTABE CHCTEMBI PEUCBOTO OMOBEIICHHUS APUSA®-TIC
B KaueCTBE YCTpOMCTBa (DOPMUPOBAHWS M TPAHCIALMM PEUYEBBIX COOOIICHUI O
BO3HHUKHOBEHUH OITACHOCTH M HHCTPYKITUH 110 DBAaKyaIlHH.

Wznenne mpemHazHavyeHO [UIS yCTAaHOBKM BHYTPH 3allUIIaeMOro OOBeKTa M
paccyrMTaHO Ha KPYTJIIOCYTOYHYIO HETPEephIBHYI0 padoTy. KoHCcTpykuus nznenus He
MpeayCMaTPUBAET €ro SKCILTyaTalUio B YCIOBUAX BO3JICHCTBUS arpeCCUBHBIX CPEl, a
TaK)Ke BO B3PBIBOOIACHBIX MIOMEIICHUSIX.

ONEKTPONUTAHUE U3MEHUS OCYIIECTBISETCS OT CETH TEePEMEHHOTO TOKa
HamnpspkeHueM 220 B gactoroii 50 I'i. B kauecTBe pe3epBHOTO HCTOYHUKA MUTAHUS
WCTIONB3YETCS  BCTPOCHHAS aKKyMyJIsATOpHas Oatapes. M3genmme TOTOBO K
AKCIUTyaTaIliH Cpa3y MOCIIE TTOIaul IIUTAIOIIETO HAMPSHKESHUS.

Burumanne! DkcryaTanus npuoopa 0e3 akKyMyJIITOPHO# OaTapeu 3ampenieHal

Wznenue mpenHa3HAYeHO A COBMECTHOW pPabOTHI C MPHEMHO-KOHTPOJIBHBIMHU
puOOpaMu, UMEIOIUMH BBIXOJ JUIsS YIPABJICHUS OMOBEIICHUEM THUIIA «OTKPBITHIN
KOJUIEKTOP» 00 «HOPMAIBHO Pa30MKHYTHIC KOHTAKTBD.

2. OcHoBHBIE (P)YHKIHOHAJIbHbIE BO3MOKHOCTH.

® CBETOBAasI MHIUKALIUS HAJM4KsI OCHOBHOTO U PE3CPBHOTO UCTOYHUKOB MUTAHMUS,
BO3HHUKHOBEHUS HEUCIIPABHOCTH, BKIIOUEHUS PEKUMa OMOBELCHUS;

® TPAHCIISIMS CUTHAJIOB omnoBerieHus ot obopyaosanus 'O u UC;

® TpaHCHSIMA 3  MPEeIBapUTENbHO  3alMCaHHBIX  COOOIICHWH  oOImei
POJOIKUTENBHOCTBIO 10 100 cexyHn;

e GopMHpOBaHME W TpaHCHAUMS PEUYEBBIX COOOIIEHWH mpu paboTe OT
BCTPOCHHOTO PE3EPBHOTO UCTOUYHMKA MUTAHUS B TEUEHUE HE MEHEe 3 YacoB;

® CaMOCTOSITETIbHAs 3alH1Ch PEUEBBIX COOOIICHUI;

® ABTOMATHYECKOE  BKJIIOYEHHWE  HCIIOJHUTENBHBIX  YCTPOWCTB  (pEYEBBIX

OTIOBemIaTesieil) MpU TMOCTYIUIEHWH CHUTHAjJa OT MPHEMHO-KOHTPOJBHOTO IMpHbopa,
KHOTIOK JTUCTAaHIIMOHHOTO ITyCKa WJIA OPTaHOB yIIPaBJICHUS;

® TIPOrpaMMHPOBaHHUE ANTOPUTMAa BOCIIPOM3BEACHHS PEUECBBIX COOOIICHHIA;

e mnoaxIoueHHE 110 48 peueBbix onopemareneit cepun APUA-TIC;

o monkiroueHne 10 50 6moxoB pacumpenus cepun APUS-IIC-BP Bepcun 07,
KOKIOMY M3 KOTOPBIX MOAKIIoYaeTcs Mo 48 pedeBblx onosemateneii cepun APUS-
IIC;

® ABTOMATUYECKHI KOHTPOJIb IEJIOCTHOCTH JIMHUIM OIOBCIICHUS, YIPABICHUS U
MUTaHUS C IEPUOAMYHOCTBIO 1,5-2 ceKyHIbI;

e BhIJlaya  3BYKOBBIX curHaioB B  pexumax «OIIOBEHIEHUE» wu
«HEWCITPABHOCTDb» ¢ moMoIipio BCTPOSHHOTO CUTHATIN3aTopa;

e Tiepe/ava CHTHAIA O HEUCIIPABHOCTH Ha BHEITHUI CHTHAJIM3aTOD;

e fiepesava CHrHaja O 3allyCKe OMOBELICHHUS HAa BHEIIHUN CUTHAIN3aTOP;

® py4yHOH cOpOC TPEBOKHOTO peXKKMA U PEKMMa HEUCTIPABHOCTH;

® 3aIUTa OT Iepe3apsa, a TAaKkKe TITYOOKOro paspsiia aKKyMyJIIsSTopa;

® DIIEKTPOHHAS CAMOBOCCTaHABJIMBAIOIIASCS 3aIATA OT MEPETPY3KH M KOPOTKOTO
3aMBIKaHUS B HATPY3Ke;

® 3aIUTa OPraHOB YNpPAaBJICHUS OT HECAHKIMOHUPOBAaHHOTO JOCTYIIA.

3. YcTpoiicTBO M NOAKIKYEHHE,

KoHCTpYKTHBHO W3/eNHe BBITONHEHO B BHJEC OAHOTO (DYHKIMOHAIBHO
3aKOHYeHHOTo Ooka. Koprmyc M3roToBieH u3 BHICOKOIIPOYHOTO MJIACTUKA U COCTOUT
13 OCHOBAaHMS U KpbIIKM. Ha oCHOBaHMM pa3MelieHbl IUIATHI C AJIEKTPOHHBIMU
KOMIIOHEHTaMH{, Ha KOTOPBIX PACIOJIOKEHbl MEPEMBIYKH JJIsi IPOrpaMMHUPOBAaHUS
JIOTUKU PabOThl M3/EHs, KIEMMHBIE KOJOJKU JUIS MOIKIIOYCHUS 000pYIOBaHUS U
KaOeNnbHbIe BBIBOABI JUIA MOAKIIOUEHHUS aKKyMYJIATOpHOM OaTapen. B ocHoBaHum
BBINIOJTHEHB! OTBEPCTHUS Ul KpEIUIEHUS YCTpOWCTBAa Ha MecTe JKcIulyatauuu. Ha
KpBIIIKE KOpIyca 3aKpelieHa IjaTa ¢ ONTHYECKMMU HWHIUKAaTOpaMH M OpraHaMu
yHpaBieHus. (CEHCOPHBIMU KHOMKamu). [lng 3amuThl OT HECAHKI[MOHWPOBAHHOTO
JOCTyTa MPeIyCcMOTpeHa OJIOKMPOBKAa OPTaHOB ympaBiieHHs. DUKcAIHs KPBIIIKA K
OCHOBAHMIO OCYLIECTBIISIETCS C IOMOLLBIO CAMOPE30B.

DHeproHe3aBUCUMas aMATh WU3JENAS 00ECTIeYNBAET BO3MOXKHOCTD 3aIUCH 10 3
peueBbIx coolmiennii. [lpn M3roTOBIEHNN B MaMATh W3JENHS 3aIMCAaHBl 2 PEUEBBIX
co00IIeHNS (TECTOBOE U TPEBOXKHOE):

1) «IIpou3BoauTCs MPOBEPKA CUCTEMBI OMTOBELICHUS ! »;

2) «Buumanue! IloxxapHas TpeBora! BeeM cpoyHO MOKMHYTH TOMEILIEHHE! ».

3anuck cooOLeH s TSl IEPCOHANA OCYIIECTBISIETCS] CAMOCTOSTEIBHO.

TexHUUECKHNE BO3MOXKHOCTH H3ZETHs IO3BOJSIOT, B Cilydae HEoOXOAMMOCTH,
MIPOM3BOJUTH MEPE3ANCh BCEX PEUeBhIX COOOMICHNNA. B maMsTh n3aenus MoryT ObITh
3amMCcaHbl JJI00BIe COOOIICHS O0IIEH MPOIOJDKUTEILHOCTRIO HEe Oomee 100 cexyH .

BxiroueHne TeCTOBOrOo pekmMa MPOM3BOIUTCS Haxarwmem KHONKH «TECT».
3amycKk TPEeBOXKHOTO COOOMICHHS B PYYHOM pPEXHAME TMPOU3BOTUTCS HaKaTHEM
kHonku «TPB», pacrnoioxeHHOH Ha KopIyce HW3Aeius, JIM00 KHOIKH
muctaHuuonHoro 3anycka « TPEBOI'A», pacnionoskeHHOI B 30HE OMOBEILLEHHUS.



[lopkmroueHwe NHHWUW CBSI3M W3JENUA C KHONKOW JTUCTAaHIIMOHHOTO 3aITyckKa
TPEBOXKHOTO PEYEBOT0 COOOLICHHUs ocymiecTBisieTcsl K KoHTakTaM «TPB» u «OBLLy.
Hnst  ocywiecTBICHUST KOHTPOJS  LIENOCTHOCTA JIMHUM  TPUMEHSIOTCS  JBa
MOCJEeI0BATEIPHO BKIIOYCHHBIX pe3uctopa HomuHaioM 4,7 xkOm. KoHTpons
MPOU3BOIUTCA  Kaxiaele 1,5-2  cekyHapl. 3amyck TPEBOXKHOTO  COOOLICHUS
MIPOU3BOAUTCS 3aMBIKAHUEM OJIHOTO M3 PE3UCTOPOB B JIMHWU TPH HAKATHU KHOIIKU
muctanuonHoro 3amycka « TPEBOI'Ay. Ecin kHOMMKa MUCTaHITMOHHOTO 3aIlycka He
npuMeHseTcs, To Mexy KoHTaktaMu « TPB» u «OBI» ycraHaBiuBaeTcss OKOHEUHBIN
pe3uctop HoMuHaIoM 10 kOm.

Kontaktel «IIYCK» u «OBIl» npenHa3HaueHbl sl HOAKIIOYCHUS JUHUU CBSI3U
U3Jenus ¢ MpueMHO-KOHTpodbHBIM npubopoM (ITI1K). Jns KOHTpons LeIoCTHOCTH
JTUHUW IPUMEHSIOTCS 1Ba TIOCIIEI0BATEIFHO BKIIFOYCHHBIX PE3UCTOPa HOMUHAIIOM 4,7
kOm. KoHTponp mpom3BoguTcs Kaxaple 1,5-2 cexyHmbl. 3amycK OIOBEIICHUS
MIPOM3BOJUTCS ITYTEM 3aMBIKaHHS OJHOTO M3 PE3UCTOPOB KOHTAKTAMH peJie TPUEeMHO-
KOHTPOJIEHOTO TIpHOOopa WiH APYroro yIpaBSIOIIEro YCTpoicTBa. BocmponsseneHre
TPEBOXKHOTO COOOIIEHHS, a TaKkKe COOOIIEeHUs s JeXKYpPHOTO TIIepcoHala
OCYIIECTBISCTCSI B COOTBETCTBUM C BHIOPaHHBIM B I1.4.1 anroOpuTMOM OIOBCHICHHS.
Ecnu uznemue skcrutyatupyercs 6e3 nonkintroueHust K [IIIK, To Mexay KOHTakTaMu
«ITYCK» u «OBIl» ycTaHaBIMBaeTCsl OKOHEUHBIN pe3ucTop HoMuHaIOM 10 KOM.

COpoc curHama OTOBEIICHUS OCYyIIecTBiIsieTcs HaxkatueM KHOmKH «CBPOCy,
pacIoNOXEHHOW Ha IEpeIHEH MaHeau HM3JENHs WIM HNOJIKIIOYEHHOH K KOHTaKTaM
«CBPOC» u «OBIy.

Knemmbr «I'OUYC», «['O3B» u «OBblll» npennasHaueHbl A MNOAKIIOYECHUS K
uznenuto obopynosanus 'O u UC.

K xnemmam «BbIX+» u « BBIX-» uznenust BO3MOXKHO MOJKITIOUEHUE 10 48 pEUeBBIX
ornoBemaresnei. [Ipy HE0OXOIMMOCTH MCIIONB30BaHMUS OOJIBILIETO KOINYECTBA PEUYEBBIX
onoBemareneid Kk kimemmaM «bP+», «bP-» m «OBllly mogkimodaeTcs OIWH WIIH
HEeCcKOoJIbKO 6710k0B pacumpenus cepun APUA-TIIC-BPO Bepcun 07.

Wznenne nonmepxkuBaer no 50 OIOKOB pacmmpeHus, K KaXJIOMy U3 KOTOPBIX
moakogaeTcss g0 48 pedeBbIx ormoBemareneii. CXeMbl COCTUHEHHH pPEeUYeBBIX
onoBeliareneil npuseneHs! Ha puc.11.

W3nenue aBTOMAaTUYECKU OCYLIECTBIISIET MEPUOJUYECKUN KOHTPOJb LIEIOCTHOCTU
JVHUHA OMOBEINEHUS, YIIPaBIeHUs U TuTaHus. KoHTpoib mpou3BoauTes Kaxabie 1,5-2
CEKYH/IBL.

Jluams, coenmHSIONIas OJIOK PEYEBOrO OIOBEIICHHUS WM OJOKH PACIIUPEHUS C
pPEYEBBIMHU OIOBEIATENSIMH, SIBIACTCS JIMHUEH OMOBEUICHHS, a JINHUS, COeINHSIONas
OJIOK pPeUeBOr0 OMOBEIICHHs C OJIOKAMH PaCIIMpPEHUsS, a TaKKe OJOKH pacIIMpEHUS
MeXTy cOOOH - TMHHUEH yIIpaBICHUSI.

OxoHeuHbIE pe3UCTOpPbl Rox AC TpemHa3HAYEHBI JJIs OPraHHU3AMU  KOHTPOJIS
LIEIOCTHOCTH JIMHUU OIOBEIIEHUs. MecTa MOIKIIOUEHUS U HOMHUHAJIBl OKOHEUHBIX
pPE3UCTOPOB JUHUU OMOBEHICHUS Rox AC OmpenensroTcs B COOTBETCTBHUU CO
CXeMaMU COCIMHEHUH PeUeBhIX OMOBEIIATENICH, MPUBEICHHBIMU Ha prc.11.

st ocymIeCTBICHHUs] KOHTPOJIA TETOCTHOCTH JIMHUHM YIPAaBICHHUS TPUMEHSIIOTCS
OKOHEYHBIE PE3UCTOPHI Rox 5P, KOTOpHIE yCTaHABIMBAIOTCA MEX Iy KiieMMamMu «bP+»

u «OBIlly, «bP-» u «OBl» n3menusa. Homuaan pe3uctopoB Rox 5p coctaBmser 10
kKOMm + 5%. Ilpu wucnonp3oBaHWHM OJOKOB pACIIUPEHUS PE3UCTOPBI Rox 5P HE
YCTaHaBIUBAIOTCA. [ OCyIIECTBIEHHS KOHTPOJIS LETOCTHOCTH JIMHUM YIIPAaBICHUS
HEOOXOIMMO Ha IUIaTe MOCJICAHEro OJIOKa pacIilMpeHHs B JUHHHA YCTAaHOBUTH
nepemMbldku «bP ok+» u «bP ok-».

Ecnmn oxoneunbie pe3ucTopbl Rox Ac 1 Rox 5P HE TTOAKITIOUEHBI JTH00 WX HOMHHAJIBI
HE COOTBETCTBYIOT TpeOyeMBIM 3HAUEHHUSIM, H3AETHE TMEPEXOTUT B PEXUM
«HEWCITPABHOCTb». COpoc curHama O HEHUCIPaBHOCTH JIHUHHHA OIOBEIICHHSI,
YOpaBIeHUS ¥ TNHTaHUSA OCyliecTBisieTcss Haxkarmem kHonmkn «CBPOC
HEUCIIP», pacnionoxeHHOU Ha KOPILyCce U3ICIHSL.

[lepenaya curHasoB BO BHEIIHHME LEMH O BOSHUKHOBEHHWH HEHCIIPABHOCTH JHOO
3alyCKe OMOBELIEHHS OCYIIECTBISETCS MOCPEICTBOM BBIXOJOB COOTBETCTBYIOIIMX
onropene «ABAPUS» nmn «IIYCK». B nexypHOM pexume KOHTakThl ONTOpEse
Pa30OMKHYTHI.

Jid moAKIOueHus K CeTH NEePEMEHHOTOo Toka HampspkeHueMm 220 B wacrotoit
50 I'y mpeycMoTpeHsbl KiieMMbI «~220By.

Ka6enbubie BBIBOABI «PE3» w  «OBll» mnpemHasHayeHbl i MOAKIIOYCHHS
AKKyMYJSTOpDHOH Oatapen HampsbkeHneM 12 B emkocteio 7 A-u. KpacHBI BBIBOJ
MOJIKIFOYAETCS K MOJOKHUTEIBHOMY «+», a CHHUH — K OTPUIATEIIBHOMY «-» KOHTAKTaM
aKKyMYJIISITOpA.

CxeMa coennHeHMH OJI0Ka peueBOro OMOBEUICHUS TPUBEACHA Ha puc.12.

4. TlporpaMmMupoBaHue.

Ilepen HauyamoM OSKcIUTyaTaMd HEOOXOAMMO 3alpOTPaMMHPOBATH AJITOPUTM
paboThI M3menus U, B Clydae HEOOXOIMMOCTH, MIPOU3BECTH 3alUCh, YAAJICHUE WIIH
MOBTOPHYIO 3aIIMCh PEYECBBIX COOOIICHHH.

4.1. IlporpaMMupoBaHHE AJTOPUTMA PadoOTHI.

[IporpamMmmupoBanme anroputMa pabOTBl  OCYIIECTBIAECTCA TPU  TTOMOIIN
MePEMBIYEK, PACIIONOKEHHBIX Ha MEeYaTHOW Tutate u3zenus. DyHKIMHM mepeMbluex
MIpUBEICHBI B TabmuIe 1.

Tabauua 1.

HomMep u noJiokeHne nepeMbIYKH
«3OHA»

1 2 3 4 5 6

Boinossiemast GyHKumus

Tpancsuust poHOBOIM My3bIKH U

off | off - CHUT'HAJIOB C JUHEHHOI0 BXO4a
OTKJIIOYEHBI
TpaHcHsIIMsI B ISKYPHOM PEXUME

on on ---
curHana co BctpoeHHoro MP3 mneepa
TpaHCsIust B JISKYPHOM PEXKUME

off on --- CUTHAJIa C JJMHEWHOI'0 BX0O/a KJIEMMBI

«3BYK» u «OBIl»

Tpancuauus COOOIIIEHUS IS IepcoHaa
off | off | off | g5 3aIePIKKH




Ta6auna 1 (mpoxosikeHue).

Homep u nmoJioxxeHue nepeMbIYKa
«3OHA»

1 2 3 4 5 6

TpaHCcHAUKA COOOIIEHUS IS
off | off on P u LHCHIA 1
TepcoHana ¢ 3aepkkoil B 1 MuH

Beinossiemast GyHkumMs

Tpancasamus cooOeHus s

-~ | off | on | off TIEpCOHANA C 3aePKKON B 2 MUH

Tpancasus cooOmeHus s

- off on on MepCcoHaa C 3aJIEPKKOU B 3 MUH

TpaHCJ’IS[HI/H[ TOJIBKO TPEBOXKHOI'O
cooOieHus 0e3 3a1ePKKH

Tpancsiust COOOIECHHUS TS
- on off | on | mepconana B TeueHue | MHH, 3aTEM
TPAHCIISALHUS TPEBOKHOTO COOOIICHHSI

Tpancasius cooOIIeHus s
- on on off | mepconana B TeueHue 2 MUH, 3aTeM
TPAHCISIIUS TPEBOKHOTO COOOIICHHS

Tpancasus cooOeHus s
on on Oon | mepcoHaja B TeYeHHUE 3 MUH, 3aTEM
TPAHCJISAIHS TPEBOKHOTO COOOIIEHUS

on off off

HpI/IMe‘IaHI/IGZ NepeMbIvKa Ne3 B ,Z[aHHOfI MO}_II/I(l)I/IKa]_II/II/I HC UCIIOJIB3YCTCA.

4.2. 3anuch peveBbIX COOOIIEHMIA.

CamocTosiTeNbHAST ~ 3allUCh  PEYECBBIX  COOOMICHWM B  TaMATh  W3JACTUS
OCYIIECTBIISIETCSI C TOMOIIBI0 mepcoHansHOoro kommeioTepa (IIK), k kxoTtopomy
MOJKIIIOYAIOTCSI BCTPOCHHBIM UIJIM BHEITHUIN TPOTpaMMaTOPhI.

4.2.1. TlocneaoBaTEILHOCTh 3aNHCH PeYeBBIX COOOIIEHUIA.

1. TIpo¥iauTte Mo CCHUIKE, CKayaiTe U ycTtaHoBute nporpammy PComm Terminal
Emulator u JlpaliBep I IporpaMmaropa HOjA ONepalHoHHY0 cucteMmy Bamero ITK:
https://omelta.com/record/

2. OTkIOYUTe OJIOK PEYCBOrO OIMOBEIICHHS OT HCTOYHHKOB OCHOBHOTO M

pesepBHOro nutaHus. Buumanue! PaGoTath ¢ COOOUICHMSMH MOKHO TOJIBKO IPH
OTKJIFOYEHHOM NMUTAHUU!

3. Honxmounte 610K peueBoro omosemeHus k IIK uepe3 BCTpoeHHBIH wniH
BHEIIHUN TPOrpaMmaTop.

Jna 3anucu cooOuieHnid yepe3 BCTPOeHHBIH mporpammarop noxakimounte [1K k
pazbemy Micro USB Ha cuctemHOU miate n3aenus. [1oamrodeHue ocymecTBIseTCs
cranmapTeiM kabenem USB — Micro USB. Kabenb B KOMIUIEKT MOCTaBKH HeE
BXOJIHT.

B kauecTBe BHEIIHEro YCTPOMCTBa JUIA 3alHMCH COOOIICHWIH pPEeKOMEHIyeM
ucnoib3oBaTh mnporpammatop CP2104, xorTopwlii siBisieTcst mpeoOpa3oBaTesieM
noproB  BBoga-BeiBoga USB —- UART (COM-mopt) u paboTaer ¢ J0OBIMU

nporpamMmmamMu-TepmuHaaMd COM-miopta. YCTpOHCTBO ¢ OTHOW CTOPOHBI HUMEET
USB-Beixon mist momkiroueHust k 1K, ¢ mpyroit ctoponsl Serial-Bbrxomer st
noakmtodeHus K bPO. UToObI MOAKITIOYUT MPOrpaMMaTop, OTCOSAUHUTE OT pa3beMa
nuteri nepeaneii nanenu Ha cucreMuoi mate bPO. K ocBoOoauBiiemycs pazpemy
MOIKITIOUNTE  Serial-BeIXo[pl MporpaMMaTopa B COOTBETCTBHH CO  CXEMOW,
MIpUBEICHHON Ha puc.].

Rx |- Lp-| R
Tx “><"L Tx
CP2104 (1S |- Lp-| (TS
Module | RIS | @ a7 | APHA-NC-BP0
GND |- B GND
W |- > 33

Puc.1. Cxema noaxiaroyenus nporpammaropa CP2104 k 6;10kaM pedeBoro
onopewmenus cepuu APUSA-IIC-BPO.

2. 3aiiyiute B AWCHeTYEp YCTPOMCTB W 3aIOMHUTE HOMEp IIOPTa, YKAa3aHHOTO B
ckobkax (puc. 2). Ha pucynke ato COM6, HOMep mopTa Ha BallleM KOMITBIOTEPE
MOJKET OTJIMYATHCS OT MPUBEICHHOTO HA PUCYHKE.

S Rveryep ycTporicTs j =101 %]

KoHrone  fedcTede  BMa  Cnpaeka

9 @ EHFS 20 A =N

) Melww M sl ykastBatowHe YETOOHCTES
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an Lahs CP2 100 IS8 to UART Bridoe (COMA
: h_ly‘ MocneaoBaTenbHbE nopT (COM1)
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58 CeTerbl MNaTH

5 CHMCTEMHEE YCTPOACTES

-5 TOMa 3aMOMHHaHILM YCTROHCTE

-3 YerooiicTea HID (Human Interface Devices) j

Puc.2. lucneryep ycTpoOMCTB.

5. 3amycTuTe ycTaHOBIEHHYIO paHee mporpaMmMmy PComm Terminal Emulator.
6. INomxmounTech K mporpamMmaropy — OTKpolTe Bkmaiky «Port Manager»,
BBIOEpHTE KOMaHTy «Openy (puc. 3).
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&' PComm Terminal Emulator

Profile | Port Manager Help
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Puc.3. PComm Terminal Emulator.

YcraHoBute mapaMeTphbl, KaK IIOKa3aHO Ha puC. 4, HOMep nmopTa AOJDKCH COBIAAaTh
CO 3HAaUYCHHUEM, KOTOPOC 0TO6pa3I/IJ'IOCB IIpU MOAKIKOYCHHUHU IIpOrpaMmMaTopa (CM. II. 4)

Property ll

Communication Parameter ITe;minall File Transfer | Capturing |

Protocol: ISeriaI ;‘
— Serial Parameters

|com Baud rate: |2304no |

[~ User defined
Data bits: m
Parity: INone vI

Stop bits:

Flow control:

[~ XONAXOFF
RTS state: & ON ¢ OFF

DTR state;  ON ¢ OFF

Puc. 4. YeranoBka mapaMeTpoB nopra.

7. Haxxmute xHonky «OK». Ecnmu Ha skpaHe MOSBHUTCS CIEAYIONIEe OKHO M 3HAYOK
CTS Oyzaet ropeth KpacHbIM CBETOM, 3HAUUT, BCE HACTPOEHO BEPHO (puc. 5).

‘i-“_\PEomm Terminal Emulator - COM6,230400,None,8,1,RTS/CTS,Dumb Terminal
Profile Edit Port Manager ‘Window Help
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E®CoM6,230400,Mone,8,1, RTS,/CTS,Dumb Terminal

<] |
State:OPEN [ [T 2= Ready

3HayoK CTS ropuTt KpacHbIM CBETOM

Puc.5. IlonTBepskaeHne HACTPOEK MOPTA.

8. [ToAroToBbTE COOOIEHHUS JIJIsI 3aITUCH.

B nmamsTe u3nenus MoryT ObITh 3amMcaHbl J100bIe cooOmeHns B popmate WAV ¢
napamerpamu 8 6Out, 22 kxl'n. CymmapHas HOpOXOIKHUTEIBHOCTh COOOIICHHUH
coctaBisier 100 cexynn. M3 wux 10 cexkyHI OTBEICHO MOJI TECTOBOE COOOIICHUE.
Ocrapmmecst 90 ceKyH IETATCS B IPOU3BOJIBHOM COOTHOIICHUH MEXKTY TPEBOKHBIM
W COOOIIEHHEM JUIsi TIEPCOHANA B 3aBHCUMOCTH OT HMX MPOJOJDKHTEIBHOCTH. B
MOXeETe CO3/1aTh COOOIIECHUS CaMOCTOSITEIBHO JIMOO BOCIONB30BATHCS ApXHUBaAMH
peUeBBIX COOOIIEHNH IS NaHHOW BepcHH TNpHOOpa, pa3MelleHHHIMH Ha HalleM
caiite: https://omelta.com/record/

O3HAaKOMUTBCSL CO CIIMCKOM 3alMCAaHHBIX COOOIIEHH MOXHO B paszele
HMoanep:kka/CucteMbl ONOBELEHUS U MY3bIKAJIbHONH TPAHCISIIUN.

9. Ynanute pedeBble COOOIIECHHS, 3aITCaHHbIE 3aBOIOM-H3TOTOBUTEIIEM.

Jis mosTHON OYMCTKM NaMATH (yZaJeHHUs BCEX paHee 3aliCaHHbIX cOOOLIeHuil) B
JIMAJIOTOBOM OKHE BBEIHTE C KJIABHATYPhl KOMAaHIy «erase» M Ha)KMUTE KIIaBUIITY
«enter». B cimydae HEoOXOOMMOCTH yJTaleHUS TOJIBKO OJHOTO COOOIICHUS IOCIE
KOMaH/IbI «erase» yKaxute 0e3 mpobesa HoMep yJIaasieMoro cooOImeHusI:

1 — tecToBoE;

2 — cooO0IIeHe JUTsl TePCOHAIa;

3 — TPEeBOXKHOE COOOIICHHE.

Hanpumep, 1715t ynaneHus TeCTOBOTO COOOIICHUSI HEOOX0MMMO HAaOpaTh KOMaH/Iy
«erasel». Eciam pomycTuiam omedatky, TO NMPOCTO HAYHUTE BBOMUTH 3aHOBO. Ilo
3aBepIleHUH OTepalry B JUAIOTOBOM OKHE MOsBUTCS coolOmeHne «Erase complite»

(puc. 6).
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é‘ 1PComm Terminal Emulator - COM6,230400,None,8,1,RTS/CTS,Dumb Terminal
Profle Edit Port Manager ‘Window Help
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E*’ com6,230400,None,8,1,RTS,/CTS,Dumb Terminal

& |rarase
Erasing mewory
Erase complite

<] | 7

[State:OPEN (S 5= [ (3= [Ready

Puc. 6. IloaTBep:xaeHune yaaneHnus coo0meHuii.

10. Ipexxae 4eM TPUCTYNUTH K 3alKCH, ONPEAeIUTe, B KaKylo SYCHKY MaMsTH
XOTHTE 3amucaTh cooOmeHue. [lJis 3amucu TeCTOBOTO COOOIIEHHS B IHAOTOBOM
OKHE BBEJUTE C KIABHATYpPHl KOMaHIy «writel», peueBoro cooOmeHus st
MepCcoHasa KOMaHIy «write2», TPEeBOXKHOTO cooOmeHus - «write3». Ilocne atoro
HaXMHUTE KJIABUIIY «enter». 3aTeM oTKpoiTe BKianky «Port Manager» u BeIOepuTe
komauay «File Transfer» (puc. 7).

=10l x|

Comm Terminal Enulator - COMG,230400,Mone,8,1,RTS/CTS,Dumb Terminal

Profile  Edit | Port Manager Window  Help
ﬁl E | E open Chrl+AlE+0
Close Chrl+AlE+L

Close all Chrl+AlE+A

Fort Enable CErl+AlE+HE
Port Disable Chrl+Al+0
Propetties

Clear Screen

File Transfer

Send Patkern

Send Break

Capkure

Double Byte Character
Hex Display

4

||
State:OPEM [ [ [ (B [File transfer [Te137

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

B mnosBuBmemcs okHe BbIOEpHTE B cTonbOme Protocol
Direction Bei6epute «Transmit» u Haxkmute «OK» (puc. 8).

File Transfer

— Protacal
% A5

" Wermit

" HModem-CRC
" YModem

" Zhodem

{~ ¥Modem-1KCRS

= HModem-CheckSum

Direction

% Transmit

{~ Receive

Cancel |

«ACSII», B crondie

Puc. 8. HacTpoiika napameTpoB nepenauu gaiina.

11. B mosBUBIIMMCS OKHE BEIOEpHTE WHTEPECYIOIIM ¢ailnl cooOmeHus u
HAXXMUTE KHOIKY «OTKPBITH». llocie 3Toro mosSBUTCA OKHO IIpolecca 3aIllucH
coobmenus. [lo 3aBepuIeHUN olepanyy B AUAJIOTOBOM OKHE IOSBUTCS COOOLICHHE

«Download complite» (puc. 9 u 10).

Transmit File

Protocol:

Port:

File name:

File size:

Transmit length:

lascu

come

i:roi msgi'.tx'(

119504

{1056

Puc. 9. 3anucs paiiaa.
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>erase

Erasing memory
Erase complite
mritel

Dotmload conplice

writel

Downilogad cc-mplite|

]
[FtaicOPEN |2 [m== [m == Ready

Puc. 10. IloaTrBep:xaeHne 3aUcH COOOIEHHUS .

12. TlpoBeppTe KauecTBO 3amucd. JliIs 3TOro OTCOEAMHHUTE Mporpammarop,
MOJKITIOUUTE OJIOK PEYeBOrO OMOBEHICHUS K MCTOYHHKAM OCHOBHOTO M PE3ePBHOTO
MUTaHUS ¥ 3allyCTHTE pEeYeBOE COOOIIEHUE B COOTBETCTBUH € 11.5.3.

5. Jkemiayaranms.

B mpouecce skcmyaTanuu u3Aenne MOXET HaXOAUTHCS B OJHOM U3 CIEAYHOIIUX
PEXHUMOB: «IIE)KYPHLIﬁ», «TECT», «OIIOBEILLIEHUE» u «<HEUCITPABHOCTDb».

Jns moctyna K opraHaM YIpaBJIeHHUS! OTKIIOYHTE OJIOKMPOBKY CEHCOPOB, Ha)kaB M
YAEPKNBast KHOIKY « E]» He MeHHee 5 cekyHA. [Ipum OTCyTCTBMM Ha)aTHsd KHONOK B
teueHue 10 cexyHa OJOKHPOBKA CEHCOPOB BKIFOUUTCS aBTOMATHYECKH.

JUid OTKIIIOYEHMs 3BYKOBOTO CHTHAaja BCTPOEHHOI'O CUTHAJIM3aTOpa Ha TEKYIIEe
coonite B pexumax «OIIOBEIIEHUE» u « HEMCITPABHOCD» HaxkxmMuTe KHOIIKY
«CbPOC HEUCIIP». Ilpu stom cBetoBoit mHaukatop «3BYK OTKJI» 3aroputcs
POBHBIM CBEYEHHUEM.

5.1. Pexum «JIEKYPHBIM».

[Ipu mpaBWIIBHO MOAKIIOYCHHBIX BHENIHUX IEMAX, MOCJIE IMOAAYd HaIpsDKEHUS
MUTAHUS OT OCHOBHOTO M PE3EPBHOTO HCTOYHUKOB 3JICKTPOCHAOKEHHUS W3MCIIHE
MIEPEXOIUT B JACKYPHBIN PEKUM.

B nexypHOM pexnMe H3IeNUe OCYIIECTBISIET OXHIAHHEC CHUTHAlIAa Ha 3aIlyCK
OTIOBENICHUS OT OPraHOB VYIPABICHWS WA BHENIHUX YCTPOWCTB (MIpHEMHO-
KOHTPOJIBHOTO MPUOOpa, KHOMOK JTUCTAHIIMOHHOIO 3allyCKa, CETEBOT0 KOHTPOJIIEpa U
T.4.). Kaxnasie 1,5-2 CeKyHIBI TMPOU3BOIUTCS TIPOBEpPKA IIEJIOCTHOCTUA JIMHUH
CBSI3U, OIOBEIICHUS, YIPABIICHUS W THTAHWS HA TpeaMeT oOphIBa WM KOPOTKOTO

3ambikaausa. Ontudeckue uHaukatopsl «[IMTAHUE OCH» u «[IMTAHUE PE3»
TOpSAT POBHBIM CBeueHUEM, UHAUKATOpbl «ABAPUSAY, «JIVY», «JIO», «JIID», «JIT»,
«OIIOBEIy, «IIOKAP» u «3BYK OTKJI» BbikitoueHbl. BCTpoeHHBINH 3BYKOBOM
CUTHAJM3aTOp  BBIKIIOYEH. BocmpousBeneHWe  pedeBbIX  COOOIIEHUH — He
MIPOU3BOTUTCSL.

5.2. Pexum «TECT».

IIpu Haxxatum xHonku « TECT» n3nenue nepexoaut B pesKUM TeCTHpoBaHHs. Bce
CBETOBbIE MHAMKATOPHI TOPAT POBHBIM CBEUCHHUEM. BCTpPOCHHBIH 3BYKOBOMU
CUTHAJIMU3aTOpP BBIAACT MOBTOPSIOMIUNACA KOPOTKUN OJHOTOHANBHBIA CHUTHAI.
OcylecTBIIsIETCSI BOCIIPOM3BEACHIE TECTOBOT'O COOOLICHUSI.

Ecnu B mamsatu wu3zenus OTCYTCTBYET TECTOBOE COOOIIEHUE, TO CBETOBBIC
unnukatopsl «[IMTAHUE OCH», «IIMTAHUE PE3y», «ABAPUSy, «JIY», «JIO»,
«JID», «JITy», «I1IOXAP» u «3BYK OTKJI» 3aropstcsi pOBHBIM CBEYCHHEM,
uanukatop «OIIOBEIL BKIIOYHTCS B MUTAIOIIEM pPeKUME. BCTpOCHHBIN 3ByKOBOM
CHUTHAJIHM3ATOp OYIET BHIIaBATh MMOBTOPSIOMIANACS KOPOTKUI OTHOTOHATBHBIA CUTHAT.

[IpomomwkurensHOoCcTh peknma «TECT» coctaBmser 10 cekyum. Ilo mcredeHnn
JAHHOTO BPEMEHH H37eNe aBTOMATHYECKH TEPEXOAUT B TOT PEKHM, B KOTOPOM
HaXOJMIJIOCH IO TECTHPOBAHUS.

5.3. Pexxum «OINOBEIIEHUEY.

[Ipu mocTymnneHu# CUTHAIa OT OPraHOB YIPABIICHHS WIH BHEIIHHUX YCTPOHCTB
u3aenue nepexoguT B pexuMm «OINOBEIIEHUE». B 3aBucuMocTd OT TOro, Kakou
MTOCTYIHJI CUTHAJ, MOYKET OCYIIECTBIIATHCS: TPAHCIAIMS CUTHAIOB OTIOBEIICHHUS OT
obopynosanus 'O u UC, Bocpon3BeieHne TPEBOKHBIX COOOIIEHHI, OTIOBEIICHHE
[0 3apaHee 3alporPaMUPOBAHHOMY aJITOPUTMY, BOCIPOU3BEICHUE TECTOBOTO
cooOmieHus. Bocrnpoussenenue Bcex COOOIICHUH, KPOME TECTOBOTO, IMPOU3BOIUTCS
IUKIAYECKU.

CurHalsl ynpaBJICHUS, a TAKXKE BBITIOJHSACMbIC U37eiHeM (DYHKIIUU MMPUBEICHBI B
Tabauie 2.

Tabéanna 2.

CurHaJj ynpaJieHUst Boinosnsiemast yHkumst
3amprkanre KoHTakToB «I'OUYC» n TpaHcIAms CUTHAIOB OMOBEIICHUS
«OBII» ot obopymoBanus 'O u UC
Hasxatue xnonku « TPBy» nnu Bocnpoussenenue TpeBOKHOTO
3aMbBIKaHUE KHOITKOM THMCTAaHIIMOHHOTO COO00IIeHNs
3anycka « TPEBOI'A» ogHoro u3
PE3UCTOPOB B JIMHUU CBA3U
3aMbBIKaHuE IIPUEMHO-KOHTPOJIbHBIM BocnpoﬂgBe JICHHUE CUTHAJIOB
npubopom (IITK) oHOro U3 pe3ucTopoB | omopemeHus MO ATPOrPaMMHPOBAH-
B TuHHH cBs3u «ITY CK» HOMY B 11.4.1. anroputmy
Haxarne knonku « TECT» Bocmpounssenenue TecToBOro cood-

ICHUS

CurHaITBI pacIoNoKeHbI B TOPSIKE YMEHBIIeHNs propuTeTta. [lpn mocTtyninennn



CUTHaJa YIIPaBJIEHUS C IPUOPUTETOM BHIIIE TEKYyIIEro, U3eNne MepexoauT B Ooee
MIPUOPHUTETHBIN pekuM. [Ipu OTKITIOYEHNN CHUTHAJA U3/IeNINe TTEPEXOAUT B TOT PEKUM,
B KOTOPOM HaXOAMJIIOCH JIO €T0 IMOCTYIIJICHHUS.

COpoc curHaIIOB YIIPaBIIEHUS OCYIIECTBIISIETCSI B COOTBETCTBUH C TaOIHUIIEH 3.

Tao6auna 3.

Curnanu yrunpasJjieHusi Boinoansiemasi (I)YHKIIHH

Haxartne kHonkn « CBPOC» Ha nepemneii | COpoc TpeBOKHOTO COOOIICHHUS HITH
rma"eny wm yaaneHHoi kaonmku «CbPOC | omoBemeHus 1Mo 3amporpaMMHUpPOBaH-
OITOBEUIEHM S1» HOMY QJITOPUTMY

COpoc HeucpaBHOCTEH JIMHUN CBSI3H,
OITOBCIIICHUA u YIIpaBJICHUA,
OCHOBHOT'O U PE3E€PBHOTO MCTOUYHUKOB
ONHTAHUS; OTKIIYCHUE 3BYKOBOTO
CUTHAJIa Ha TeKyIlee COObITHE

Haxatue xuonku «CBPOC HEUCIIP

5.3.1. Pexxum « TPAHCJIAAIIASA I'O u UC».

IIpn 3ambikanuu koHTakToB «I'OUYC» m «OBUl» m3nenue mepexoauT B PEKUM
TPaHCIALMK CUTHANOB OT oOopynoBanusi 'O wu YC, mocTynaromux Ha KIEMMBI
«I"O3B» n «OBIIly.

Ontrueckue uaaukaropsl «[IMTAHUE OCH», «I[ITUTAHUE PE3» n «OIIOBEIL
TOPSAT POBHBIM CBEYCHHUEM, MHIUKATOPHI «ABAPUSY, «JIV», «JIOy», «JII», «JIT»,
«ITOXAP» nu «3BYK OTKJI» BeIKITIOUEHB. BCTpOCHHBIN 3BYKOBOHM CHTHAIHA3ATOP
BBIJIA€T MOBTOPSAIOIIUNCA KOPOTKUM OJTHOTOHATILHBIN CUTHAJ.

CoOpoc curnana omosemenusi ot obopynoBanuss 'O m UYC ocymecTsusiercs
aBTOMATHUYECKH MPH pa3MbIkaHUH KOHTAKTOB «['OUC» n «OBLIy.

5.3.2. Bocnipou3Be/ieHne TPEBOKHOTO COOOLIEHUS].

IIpu Haxxatuu kHONKU «TPB» WM 3aMbIKaHWM KHOTIKOW JUCTAHIIMOHHOTO 3aIlycKa

«TPEBOI'A» ogHOTO M3 PE3WCTOPOB B JIMHWUHM CBS3W HM3JETHE TEPEXOAUT B PEKUM
BOCIIPOM3BEICHUS TPEBOKHOTO COOOIIICHHUS.
Ontuueckue unaukatopbl «I IMTAHUE OCH», «[ITMTAHUE PE3» u «OITOBEI»
FOpSAT POBHBIM CBeueHUeM, HHAUKATOpPEl «ABAPUS», «JIV», «JIO», «JI»,
«JIT», «IIOXKAP» un «3BYK OTKJI» BbeikiItoueHbl. BcTpoeHHBIM 3ByKoBOH
CUTHAJIN3aTOpP BBIAAET MOBTOPSIOLINKACS KOPOTKUI OAHOTOHAJIbHBIN CUTHAJL.

COpoc curHajga ONOBEUICHMS OCYIIeCTBiseTcs Haxkatuem KHomku «CBPOCy,
pacToJIOKEHHON Ha MepeHed MaHeaM M3JeNud WIM TMOJKIIOUYEHHON K KOHTaKTam

«CBPOC» u «OBllly.

5.3.3. Bocnipou3Be/ieHNe CHUTHAJIOB OINOBEIEHHS MO 3aMpPOrpaMMHPOBAHHOMY
AJITOPUTMY.

[Tpu 3ambIkanuy MprueMHO-KOHTposIbHBIM nprbopom (III1K) omHOro n3 pesucropos
B smHuH cBs3u «IIYCK» wu3nmenue nepexomuT K BOCIHPOU3BEACHHIO CHTHAJIOB
OTIOBEUICHHUS 110 3aIpOrpaMMUpPOBAaHHOMY B 11.4.1. anroputmy.

Onrrnueckue naauKaTopel « IMTAHUE OCH», « [IMTAHUE PE3» u «ITOXAP»
TOpPSAT POBHBIM CBeUYeHHEM, HHAUKATOPHI «ABAPUSY, «JIY», «JIO», «JII», «JIT»
n «3BYK OTKJI» Beikmouensl. [Ipu Bocmpoum3BeneHUN COOOICHUH WHIUKATOP
«OITOBEILl» ropuT pOBHBIM CBEUYEHHEM, IIpH OTCUETE BPEMEHU 3aJEPKKHU
BOCIIPOHM3BEJICHUST PEYEBOT0 COOOIIEHUST paboTaeT B MUTamIeM pexume. [lpu
OTCUETE BpPEMEHH 3aJCPKKU BCTPOCHHBIM 3BYKOBOH CUTHAINW3aTOpP BBIAAET
HETPEePBIBHBI OMHOTOHANBHBIA CHUTHAJ, TPH BOCIPOW3BEIEHHUH COOOINECHUN -
MTOBTOPSIOIIMICA KOPOTKHHA OJHOTOHANbHBIN curHai. KonTakTel ontopene «ITYCK»
3aMBIKAIOTCA.

B cnywae orcyrcTBHS B maMATH HM3AENHS COOOINEHHUS [UIA TIEepCOHANA HIH
TPEBOKHOTO COOOLICHUSI TPH BBHINOIHEHUH alTOpPUTMa OIOBEIICHUSI CBETOBEHIC
nHaukaTopsl «KABAPUS» u «ITIOXKAP» 3aropsATcss poBHBIM CBEYEHHEM, HHIUKATOP
«OIIOBEILl» BxiaroyuTcss B MHUTAONIEM pexuMe. BCTpoeHHBIM  3BYKOBOM
CUTHAIIM3aTOp OyJET BbIIABATh MMOBTOPSIOMIMIACS KOPOTKUI OJHOTOHAIBHBIN CUTHAIL.
Kontaktel onrtopene «ABAPHS» 3ambikatorca. Ha BHemHuit curaammzatop
BBIJIA€TCS CUTHAJ O BO3HUKHOBEHUH HEUCIPABHOCTH.

COpoc cuTHama ONOBEIICHHS [0  3alpPOTrPaMMHUPOBAHHOMY  &ITOPUTMY
ocymiecTBisieTcss HaxatueM KHONKH «CBPOCy», pacnonoxeHHONH Ha mepenHei
MTaHEIN M3JISTUs WK oAKII0UeHHON K KoHTakTaM «CBPOC» u «OBIL».

5.4. Pexxum «HEMCIIPABHOCTDb».

[Ipy oOTKIIOYCHUM HANpPSHKCHHWs] TUTaHWS Ha JFOOOM W3  UCTOYHHKOB
ANIEKTPOCHA0KEHHUS, OTCYTCTBUM WJIHM YCTAaHOBKE OKOHEUYHBIX PE3UCTOPOB Rox Ac
1 Rox 5P HE COOTBETCTBYIOIIETO HOMUHAA, HAPYIICHUH [EJIOCTHOCTH JTMHHUN CBSI3H,

YIIpaBJICHUS 1581051 OIOBEIIEHUS A3JeIne MepexXoIuT B peKUM
«HEWUCITPABHOCTDb»:

5.4.1. OTkiII0YeHHe HANPSKEHUSI MUTAHUS OT OCHOBHOT0 HCTOYHHKA.

Ontnueckue wmHaukatopel «[IMTAHUE PE3» u «ABAPUS» ropsaT poBHBIM
ceeueHueM. Humaukatopel «IIMTAHUE OCH», «JIV», «JIO», «JII», «JIT»,
«ITOXAP», «OIIOBELI» u «3BYK OTKJI» BeixitodeHbl. BcTpoeHHBIN 3BYyKOBOM
CUTHAJIM3aTOP BBIAAET HENPEPHIBHBIN ABYTOHANBHBIN curHail. KoHTakTel omtopene
«ABAPUS» 3ambikatoTcs. Ha BHemHWN CUTHAIU3aTOp BBIAETCA CHUTHAI O
BO3HUKHOBEHMH HEHMCIPAaBHOCTH. TpaHCisauust (OHOBOW My3BIKH HpPEphIBACTCS.
Uznenue nepexoaut Ha pabOTy OT BCTPOCHHOTO PE3EPBHOTO UCTOYHUKA IMUTAHUSI.

Ilocne yctpanenuss HeucnpaBHocTH wuHauKaTopsl «[IUTAHUE OCH» wu
«ABAPUSI» BritouaTcst B MUTaromeM pexume. s mepexona B ASKYPHBINH pexuM
HEOOXOAMMO TMPOU3BECTH COpOoC CHTHama myTeM HaxaTus kHomkn «CBPOC
HEUCIIP».

5.4.2. OTKiII04eHHe HANPS)KEHUS] MUTAHUS OT Pe3epPBHOr0 HCTOYHHUKA.

Ontnueckue muaukaropsl «IIMTAHUE OCH» u «ABAPUS» ropsr poBHBIM
ceeueHueM. Huamukatoper «[IUTAHUE PE3y», «JIV», «JIO», «JI», «JT»,
«ITOXAP», «OIIOBEII» u «3BYK OTKIJI» BrixmoueHsl. BcTpoeHHBIH 3BYyKOBOM
CHUTHAJIM3aTOP BBIIACT HEMPEPHIBHBIA JBYTOHANBHBIN curHaj. KoHTakTel omToperne
«ABAPUS» 3ampikatoTcs. Ha BHEmHWN CUTHAIU3aTOp BBINAETCA CHUTHAI O
BO3HUKHOBEHUW HEHUCIIPABHOCTH.



[Tocne ycrpanenus HeucnpaBHocTd nHAKaTOpEl «[ITMTAHUE PE3» 1 « ABAPUSI»
BKJIIOUATCS B MHUTAIOIIEM pexxuMme. [ mepexoqa B JeKYpPHBIA PeXUM HEOOXOIMMO
pou3BecTy copoc curHaia myreM Haxkatus kHorku «CBPOC HEUCIIP.

5.4.3. O0pbIB, KOpPOTKOE 3aMbIKAHHE WJIH  YCTAHOBKA Pe3UCTOPOB  He
COOTBETCTBYIOIIEr0 HOMMHAJIA B JIMHMHM CBfI3M MEKIy M3/AeJdeM M TNPUEMHO-
KOHTPOoJIbHBIM npudopom (IIITK).

Ontuueckue unaukaropsl «[IMTAHUE OCH», «ITUTAHUE PE3», «<ABAPUA» u
«JIID» ropsat poBHbIM cBeueHueMm, UHAUKATOPbl «OIIOBELy», «JIV», «JIO», «JIT»,
«ITOXAP» n «(3BYK OTKJI» BbIKIIO4YEeHBI. BCTpOEHHBII 3BYKOBOW CHTHANINM3aTOp
BBIJIA€T HENpPEPHIBHBIM ABYTOHANBHBIN curHai. KoHrtakTel omTopene «ABAPUS»
3aMbIKaloTca. Ha BHEmIHWI CHTHAMM3aTOp BBIJAETCS CUTHAJI O BO3HHKHOBEHHUHU
HEHCIPaBHOCTH.

ITocne ycrpaneHuss HewcrpaBHOCTH HHAUKaTOp «ABAPUS» Brimountes B
MuraromneM pexume. s mepexona B ASKYpPHBIA PEXUM HEOOXOIUMO IPOU3BECTH
cOpoc curHana mytem Haxatus kHonku «CbPOC HEUCTIPy.

5.4.4. O6pbIB, KOPOTKOE 3aMBbIKAHME MWJIM YCTAHOBKAa pe3UCTOPOB He
COOTBETCTBYIOIIEr0 HOMHHAJIA B JMHUU CBSI3U MEXKAY H3J1eJiieM M KHONKOM
AUCTAHIMOHHOTO 3aIyCKa.

Onrtuueckue unaukatopbl «[IMTAHUE OCHy, «IITUTAHUE PE3», «KABAPUS» u
«JIT» ropsat poBHbIM cBeueHueM, UHAUKATOPbl «OIIOBEIL, «JIY», «JIO», «JIII»
«ITOXAP» n «(3BYK OTKIJI» BeIKITtOUEHBI. BCTpOEHHBIN 3BYKOBOW CHTHAJIN3aTOp
BBIZIAET HEMPEPHIBHBIN ABYTOHAIBHBIN CUTHAIL.

Kontaktel onrtopene «ABAPUS» 3ambikatorcs. Ha BHemHuit curHammsatop
BBIJIA€TCSl CUTHAJI O BOSHUKHOBEHHH HEUCIIPaBHOCTH.

Ilocne ycTpaneHns HeucupaBHOCTH UWHAWKATOp «ABAPUS» Brmrountcs B
MurawpomeM pexume. /i nepexona B IEKypHBIH pekuM HEOOXOAMMO NPOU3BECTH
cOpoc curHana myteM Haxkatus kHorku « CbPOC HEUCTIP».

5.4.5. O0pbIB, KOPOTKOE 3aMbIKAHHE HJIU YCTAHOBKA OKOHEYHBIX PE3UCTOPOB
Rox 5P He COOTBETCTBYIOLIET0 HOMUHAJIA B IMHUHU YIIPABJICHUS.

Ontuueckue naaukaTopsl «[IMTAHUE OCHy, «IIMTAHUE PE3», «cABAPUS» u
«JIY» ropst poBHBIM cBeueHHeM, MHANKATOPE «OIIOBEIY, «JIO», «JIII», «JIT»,
«TOXAP» nu «3BYK OTKJI» BbIKIIOYEHBl. BCTpOCHHBIN 3BYKOBOM CHUTHanIA3aTop
BBIJACT HENpPEpBIBHBIA JBYTOHaNbHBIM curHai. Konrtaktel ontopene «ABAPUS»
3aMbIKatoTcs. Ha BHEIIHMH CHTHaIM3aToOp BBLAAETCS CUTHAI O BO3HUKHOBEHUH
HEHCIPaBHOCTH.

Ilocne ycrtpanenuss HeucmpaBHOCTH HHauKatop «ABAPUS» Bxiarountcs B
MuraroueM pexume. s mepexona B ACKYPHBIH pEXUM HEOOXOIMMO MPOHU3BECTH
cOpoc curnana nmytem Haxatus kHonku «CbPOC HEUCTIPy.

5.4.6. O0pbIB, KOPOTKOE 3aMbIKAHHE WJIH YCTAHOBKA OKOHEYHOI0 Pe3UCTOpPa
Rox AC HE COOTBETCTBYIOIIET0 HOMUHAJIA B JIMHUM OMOBEIEHUSI.

Onrrnueckue naaukatopsl «IIMTAHUE OCH», «[IMTAHUE PE3», «ABAPUSI»
u «JIO» ropar poBHbiM cBeueHueM, UHAUKATOPbl «OITOBELL, «JIY», «JIIT», «JIT»,
«ITOXKAP» n «3BYK OTKJI» BeIKIIOU€HBI. BCTpOEHHBIN 3BYKOBOM CHUTHAIM3aTOP
BBIJIA€T HENPEpHIBHBIM IBYTOHANBHBIN curHai. KonTakTsl onrtopene «ABAPUS»
3aMbIKatoTcad. Ha BHEMHWN CUTHanIM3aToOp BBIJAETCA CHUTHAT O BO3HMKHOBEHUH
HEHCIPaBHOCTH.

[locne yctpaneHus HeucmpaBHOCTH UWHAMKATOp «ABAPUS» Brmrountcs B
MurarwouieM pexxume. s nepexona B IEKYPHbIM PEKUM HEOOXOOUMO IPOU3BECTH
cOpoc curHana mytem Haxkatus kHonku «CbPOC HEUCTIPy.

IIpumeyanue:
JIY- uHIMKaTOp HEUCTIPABHOCTH JIMHUM YIIPABJICHUS,
JIO- uHIMKaTOp HEUCIIPABHOCTH JIMHUU OTIOBEIICHUS;
JIII- naaukaTop HeucnpaBHocTH uHKUHU cBsi3u ¢ T1I1K;
JIT- uHIUKATOP HEUCTIPABHOCTH JIMHUU CBSI3U C KHOMKOM TUCTAHIIMOHHOTO 3aIlyCKa;
ABAPHS — 000011I€HHBIM MHIUKATOP BOSHUKHOBEHUS HEUCITPABHOCTH.

Puc.11. CxeMbl coeMHEeHNI pedyeBbIX ONMOBeIATENEM.
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A. Cxema coenmnennii 1, 2, 3 u 4-x
peueBbix onosewaresneil cepuu APHUSA-TIC.
Homunan oxoneynoro pesucropa Rox AC= 10 kOm £ 5%.
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b. Cxema coequnennii 4, 6, 8, 10, 12, 14 u 16-tn
peyeBbix onoBemareseii cepuu APUS-TIC.
HomuHan 0koHeYHOTro pe3ucTopa Rox AC =4,7 kKOMm £ 5%.




d-0d9-DII-ENdV BMHIMIIF0II0 01099h3d €01’ HHHIHHII0) BIWIX)) T[4

«sudeay»
doleenreHino
VMHMaHG

IOAL»
doleenreHino
VMHMaHg

mao

€3d

o+

+

DV

asap.

BbIXOA BbIXOA
nyck

10'18A

d-0d9-OU-BUdV

| L

OU-BUAY OU-BUdY OU-BUAY OU-BUdY
WBLB1emagouo WBLUBLBmagouo WBLUa1emagouo WsLBLemagouo
wiqganad 3 wiqgahad % wiqgahad % wiqgahad %
o A I
x| soda 5] %% soda 1] X[X| 0«3
%% 30 49 5] %% 50 da [17] %% ~oda B3
TaN 2N 0SoN
L0 19A L0 19A PARELY
d-d9-OU-BUdAV d-d9-OU-BUdV d-d9-OU-BUdV
Tz T Tx
x| x| + x| x| + x| x| +|
P > |
gala) |55)3 gaa] 58 8ala) |58
Xi98
X198
mao
<5 A RS A
e ) () )
8€0J @
IHE)
ShOJ
IETS)
50d99
adl
mao
MOAU 3 3
2
S S
< <
WOX L'y WOY L'y
0ce- <]
0cz- E £ EER
{ g 382
|o|m
@ «elogad]» A&s:w_._._wmo_._o Sh1Ol
"t eNLIOHY| o%v__._wwu auHesoAdogO
nlos g0zz~ l
xox>0 m0x>0 30x>0 30x>0
' § ' § ' _ ' §
] ] ] ]
~N ~N ~N N
— - —

[T

[ ]

(4T

1{2
T
1{2

Bl

|_|/

Bl

— |

BbIX+
-—
BbIX

ver.07

K APUA-NC-BPO-P

APUA-IIC.

HomuHan oxkoHeuHoro pesuctopa Rox AC=3,3 kOMm £ 5%.

B. Cxema coenqunenmii 6, 9, 12, 15, 18, 21, 24, 27, 30, 33 u 36-Tn
peuYeBbIX ONOBeEIIATe el cepuu
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APUSA-IIC.

HomuHan oxkoHeuHoro pesucropa Rox AC=2,4 kOMm £ 5%.

I'. Cxema coennnennii 8, 12, 16, 20, 24, 28, 32, 36, 40, 44 u 48-mnu
pedYeBbIX ONoBeNIaTeN el cepuu
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