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Beenenune

B coBpemeHHOM MuUpe B pa3HbIX chepax oOmecTBa akTUBHO BEAETCA MPOIIECC
uHpopmaTuzauuu. B Mmenuuune, oOpa3zoBaHuu, (PUHAHCOBOM CEKTOpE M APYTUX
00acTAX CEerofHs MPOCTO HEBO3MOXKHO MPEICTABUTH B3aMMOACHCTBHE MEXIY
monpMu 0e3 MHGOPMAIMOHHBIX TeXHOJOTUM. (OCOOEHHO AaKTUBHO CETOIHS
uH(popmaTH3alus IPOUCXOIUT B chepe oOpazoBaHUs — BJIEKTPOHHBIE YUYEOHHKH,
TpeHaXEPhl U MOJENN — BCE ITO CTAJI0 HEOTHEMJIEMOH 4acTh 00pa30BaTEIbHOTO
nporecca.

Ocoboe BHMMaHuUE ceiyac B 00pa3oBaHUM OTBOAUTCA JETAM C
OTPaHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBBS, TaK XK€ M UX YIUTEIIIM OKa3bIBACTCS
3HaYMMas MaTepuaibHas TOJJepXkKa rocygapctBa. OT TOro, HACKOIBKO
IPaMOTHBIM M aKTyaJIbHBIM OyJeT OOydeHHe JeTeH C OCOOBIMH MOTPEOHOCTSIMHU
3aBHCUT WX OynyIiee, OCOOEHHO CKOPOCTh HMX aJalTalii K OKpPYKaroleMy
cormymy. UYeMm coBpeMmeHHee yueOHOe oOopyaoBaHue, TeMm 3(dEeKTUBHEE
IPOUCXOUT OOYUYECHHE.

Ho He TonbKO rocynapcTBO 3a00TUTCA O JOJSX C OCOOEHHOCTSIMU 370POBBS,
HO W psia mpennpuHumarteneit. CrienuanbHoe 000pyAOBaHUE KpaWHE I0pOroe H
cnenuduaroe. [ToTpeOHOCTH B 0COOCHHBIX YCTPOKWCTBAX BCETIa BHICOKA BBUIY UX
JIOPOTOBU3HBI W HepacnpocTpaHEHHOCTU. llpennmpuHUMaTENX STO 3HAIOT U
NpenIaraloT CBOM YCJIYTd MO BBICOKMM II€HAM BBHJY MHKJIIO3MBHOCTH BOMpOCA.
Hampumep, roBopsimumii camoyuuTenb OpaiieBckoro mpudra «Ymka-01» crout
8000 P, a camoyuurens «bpaitnbbyka» xoTh u crout aemiennie (3090 P), Ho o6namaer
OTpaHUYCHHBIM (PYHKITMOHATIOM. BO3MOXHO, caMOCTOsITeNIbHAs COOpKa MOJOOHOTO
YCTPONCTBA M3 JOCTYMHBIX OJJIEKTPOHHBIX KOMIIOHCHTOB HMMEET 3HAYUTEIIHHO
MEHBIITYI0 CE0ECTOMMOCTh, YeM Yy TIPOJYKTOB Ha phIHKE. JlaHHOE MpeanoioKeHne
CTaJIO MPEANOCHIIKON K CO3/1aHUIO MTPOEKTA.

ILeab mpoekTa: pa3paborka TpeHaxkepa «Braile Trainer» uaauBHIyaIEHOTO
WCIIOJIb30BAHUSL  [IJIT  OpraHW3alliil  WHIWBUIYAJTBHOTO TpoIlecca OO0ydeHUs

cnaboBuasux aerei mpudrty bpaitns.



3axaum:

e[IpoaHanu3upoBaTh COBPEMEHHBIE CIIOCOOBI W METOABl OOYYEHHS
mpudTy bpaiing B cienanu3upoBaHHBIX 00pa30BaATEIbHBIX YUPESKICHUIX.

e[IpoaHanu3upoBaTh PHIHOK YCTPOMCTB JJisl U3ydeHus mpudTa bpaiins
JUTsL CTa0OBUASIIUX JIETEH U BBISICHUTH aKTYaJIbHOCTh MTPOCKTA.

e[looOpath HeoOXOAMMBIE MaTepuagbl M KOMIUIEKTYIOIIHUE IS
CO3/JIaHUsI TPEHAXKEPA.

¢CrpOoeKTHPOBATh YCTPOUWCTBO HA OCHOBE MHKPOKOHTpoJuiepa Arduino
Nano.

¢O3By4HTh HA0OP OYKB JIJISI BOCTIPOU3BEICHUS a30YKH.

ePa3paboTarh nmporpaMMHoOe o0OecreueHue uisi yCTPOUCTBA.

ePa3paboTarh U U3TOTOBUTH MOJIXOIAIIMNA KOPIYC JIJIsl yCTPOUCTBA.

e AlipoOupoBaTh pa3paboTKYy.

e[lomyunTh 0OpaTHYIO CBSI3b.

OOyyeHue YTeHHUIO U MUCBbMY MO cucteMe bpaiiins — IM0CTaTOYHO CIOKHBIN
npoiiecc. Ha manuwiii Moment B MBOY COII Ne27 r. [Ten3sr 00y4aroTCsi HECKOIBKO
c1abOBUAAIINX JIETECH, KOTOPBIE OCBAMBAIOT IPaMOTy Ha ocHOBe mipudTa bpaiins. B
XOJI€ aHaJIu3a CPEJICTB 00yUEHUSsI, HCTIOIB3YEMbIX 00Pa30BaTEIILHBIM YUPEKICHUEM,
OBLJIO BBISIBIICHO, YTO amlmapaTHbIe TpeHaKephl mpudTa bpailis He UCTIONB3YIOTCS
BBHJlY UX OTCYTCTBUS. JleTH MMEIOT BO3MOKHOCTh M3y4yaTh CIIEUATbHBIN MpUdT
TOJILKO B TIIKOJIE C TIOMOIIBIO YUUTENS, JIMOO B IOMAITHUX YCIOBHUSAX C POIUTEIISIMHU.
[Ipennaraemasi pa3paboTKa MO3BOJIUT MPOU3BOJAUTH CAMOCTOATEIFHOE 00YUeHUE, B

TOM 4YHUCJIC U JOMaA.

1.TeopeTnyeckasi 4acTh
1.1 Yo Takoe a30yka bpaiiana?
OnHO W3 BaXHEUIIUX JOCTHXKEHHUM YeJIOBEYECTBA ISl HE3PSUYMX JIOJCH —
TaKTWIBHBIN MpUPT 1o cucreme bpainsg, Onaromaps KOTOPOMY OHHM MOTYT

Ipo4YnTaTh U HAIIMCATh JF000H TekcT. P eJ'II)e(bHI)Ie TAKTUJIBHBIC COYCTAHHUA IICCTU



TOYEK TO3BOJISIOT Mepenarb Bce OYKBbI U LUPPBl M Jake MY3bIKAJIbHbIE,
MaTteMaTH4ecKue M HaydHble cUMBOJBL. [Ipu momomu mipudgra bpaiins ciemnbie u
C1a0OBUASIINE JIOJM MOTYT YUTaTh T€ XK€ KHUTH M MEPUOJUYECKUE HU3JIaHMUS,
KOTOpble TmeyaTaloTcd BuzyalnbHbIM wmpudpToMm. [Hpudt bpaitnga paer um
BO3MOXKHOCTh TMOJIydaTh W IepefaBaTh HWHPOpMAIMIO W, TaKuM 00pa3om,
o0ecreynBaeT uX TPyA0CIOCOOHOCTh, HE3aBUCUMOCTh M PABHOIIPABHOE MOJ0KEHUE
B 0OIIIECTRE.

Hauubiii mpudt (puc. 1) 6611 npunyman B 1824 roay naTHaANATHICTHUM
dpaniysckum nojapoctkoM Jlyn bpaiinem. CblH camnokHHKA, B TPEXJIETHEM
BO3pacTe OH MOBPEIMJI IJ1a3 HOXOM OTLA U moTepsul 3peHue. CBol penbedHO-
TOYCYHBIH MPUPT MOAPOCTOK co3aan B 1824 roay Ha OCHOBE TaK Ha3bIBAEMOTO
«HOYHOTO HIpU(Ta», KOTOPHIM B TO BpEeMs I0JIb30BAJIUCh BOCHHBIC JJIS MEepeiadn
JIOHECEHU B TeMHOTe. B ocHOBe mipudTra mojokeHbl KOMOMHAIIUU U3 TOYeK. J[Jis
n3o0paxxenuss OykB B upudre bpaiing HUcmonb3yloTcs — IIECTh  TOYEK,
pPacloJIOKEHHBIX B JBa CTOJOIaA, 10 Tpu B KaxkaoM. CylIecTByeT Takke
BOCBMHUTOUEYHAsI cucTeMa bpailis, B KOTOpOHl cojaepxaTcsi elle JBE TOYKH.
[IlectTuToueyHas cucTemMa IIO3BOJISIET 3aKOAUPOBATH 26=64 cumBoNa (63
MH(QOPMATUBHBIX + TIPobe), BOCBMUTOYEUHAs cucTeMa — 28=256 cuMBoOJIOB (255
nH()OPMATUBHBIX + TIpoOe).

Y bpaitng nns o6o3HadeHUs TEpBbIX OyKB andaBuTa CiIyXkaT BEpXHUE
U CpPeIHHE TOYKH IecTuTouns. [ 0603HaueHNs MOCIeAYIOMUX OYKB T00aBISIETCS
HIDKHASIT TOYKa CJIeBa, IIOTOM CJieBa U CIpaBa, 3aTeM cIpaBa. Pa3nuuHbie
KOMOHWHAIIMU MIECTUTOYUS JAIOT BO3MOXXHOCTh 0003HAYaTh TakKe IUPHI, 3HAKU
MpENUHAaHNs], MATEMAaTUUYECKUE, XUMUYECKUE U HOTHBIE 3HAKHU.

Onnoii u3 ocobennoctelt mpudTa bpaiins sBiaseTcs TO, 9TO MPOIECC YTCHUS
OCYLIECTBIISIETCS. TI0 BBIMYKJIBIM TOYKaM, I[IO3TOMY MPOKadbIBaTh HX HAJO C
oOpaTHOM CTOpOHBI JUCTa (CrpaBa HaAJIEBO), a YK€ UTCHUE TIPOUCXOIUT
CTaHJApTHO — cJeBa HampaBo. [Ipy YTEHHWH TOYKM HYMEPYIOTCS MO CTOIOIAM

cBepxy BHU3. COOTBETCTBEHHO MPHU 3aMKUCH OHH UAYT B 0OPAaTHOM MOPSJIKE.
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Puc. 1

Hudpsr B mpudTe bpaiinsg no HayepTaHUIO COBMAAAIOT C MEPBBIMU OyKBaMH
anrnuiickoro andasura: l1=a, 2=b, 3=c u T1. n. llepen Hanucanuem uudp
HEOOXOAMMO TIOCTABUTh CHEIUAIBHBIA CUMBOI-MOAUPUKATOP, 0003HAYAIONTUN
«YHUCIIOBON PEKUM CHMBOJIOBY.

[Ipu KOHCTpYUpOBaHUM CBOEH cHCTeMbl TOUEUHBIX OYKB bpaiiinb mpenmoxumn
TaKOW pa3Mep 3HAKOB, KOTOPBIH ITAaET BO3MOXKHOCTH MOKPBITH OYKBY UEIHMKOM
KOHYMKOM YHMTAIOILIETO Malblia, C TAKUM PACCTOSHUEM MEXKAY TOUYKAMH, KOTOPOE
MO3BOJISIIO OBI, TMPU HEOOXOAWMOCTH, pPa30UpaTh OTAENIbHbIE TOYKH. 3HaK,
M300pakeHHbI KOMOMHaIMed penbedHBIX TodeK BbicoTOM 0,6 MuMIIUMeETpa,
nramMeTpoM — 1,4 MUJUTMMETpa 3alMChIBACTCS B AU€iiKe pazmepom 4,2 MUJITUMETpa
Ha 7 MWuUMMeTpoB. HammcaHHBI TakuM 00pa3oM TEKCT TPH ONPEACIEHHOM
HaBBIKE JIETKO Pacro3HaeTcsl Ha omyIb. OH YUTAeTCs ¢ MOMOIIbIO0 YKa3aTEIbHOTO
najgbila ogHOM miu obeux pyk. JIErKocTh YTEHHMS 3HAKOB M HMX KOMIIAKTHOCTH
MO3BOJIAIOT HE3pAYEMY YHUTATENI0 AOCTATOYHO OBICTPO uMTaTh TeKCT. Ha ocHOBe
mpudta bpaitnsg MoXHO H0oCTHYh CKOpOCTH uTeHus 150 cliOB B MHHYTY, 4TO
COCTAaBIIICT MPUMEPHO MOJIOBHHY OBICTPOTHI YTCHHSI 3PSUHX.

B nactosiiiee Bpemsi cucrema bpaiins npucnocoOfieHa sl pa3HbIX S3BIKOB,
naxke kuraiickoro. O0Jiajas HABBIKOM YTEHHS MO bpaiiiro, He3psSAYnid 4eIOBEK BO

MHOI'OM yNpomaeT ce0e K13Hb: 3Has MPUPT, OH MOKET MIPOUUTATH TPOU3BEACHUS



BEIIMKHUX THCATENIeH, TOJIb30BATbCSI WHTEPHETOM C IOMOIIBIO «OpaiIeBCKOTO
JUCIIIes», a TaKkxke oOsierdaer cebe OpUEeHTUPOBAHKME B MPOCTPAHCTBE OJjaromaps

TaKTHJIbHBIM TaOmuukam. [3]

1.2. O0y4eHuUs1 CJIeNbIX JeTell YTEHHIO M MUCbMY € HCNOJIb30BaHUeM mpudTa
bpauins

3amaun HAYaIBHOTO Kypca 00y4eHHs TPaMOTe CIENOoro peOEHKa COCTOSIT B TOM,
YTOOBI HAyYHTh JETEH CO3HATEIbHO YWUTaTh, TPAMOTHO IHCAaTh, MPABHIBHO H
MOCTIEIOBATEIPHO M3J1araTh CBOM MBICTH. J[JIS yCHEIIHOTO OBJaJCHUs CUCTEMOM
bpaiing HeoObxomumo, 4ToOBl y peO&Hka ObUTa JOCTATOYHO Pa3BUTA TaKTHIIBHAS
YYBCTBUTEIIBHOCTb.

Pa3BuBaTh TaKTHJIBHYIO YyBCTBUTEIBLHOCTH MABIICB HEOOXOJIUMO Ha ypOKax
KOPPEKIIMH MEJIKOM MOTOPHUKHU. DTO BCEM M3BECTHAs U OYCHb d(PPekTrBHAs paboTa
C Kpynamu paszHou Gopmbl U pasMmepa (copTUpoBKa kpym). Pabora ¢ Mo3ankow,
KOHCTPYKTOpOM, Oymaro, ¢hoyibroit, HUITKaMu, TUIACTUIIMHOM, TJIMHOM.

OO0yuenue TouyeyHOMY MIPU(TY HAUMHAETCS C MMOKa3a MPaBUIbHON TOCAIKH 3a
CTOJIOM, TIOJOXKEHHUsI TOJIOBBI, Tejla M JBWXKeHus pyk. Jlamee HeoOXonumo
MMO3HAKOMUTH JIETEH C MUChbMEHHBIM Mpudopom bpaiins, rpudenem, 6ymaroit s
TOYEYHOTO THUChMA, HAYYUTh MPABHIBHO Jepkarh rpudens (rpudens HYXHO
JIep>KaTh MEPICHAUKYIISIPHO K TPUOOPY).

Jns oOyuenns mpudTy bpaitns tudionenarorn UCHONB3YIOT CHCIUATBLHBIC
cpenctBa odyuenus (puc. 2). Hanpumep, KyOuk-OykBY, KOTOPBIN MpeTHA3HAYECH JIJIS
oOydeHust He3psuux Jrofeit cucreme bpaiinsg. C momompio TPEX MOIBUKHBIX
AJIEMEHTOB, HA KOTOPBIX pa3MENICHBI pelibe(PHbIe TOUKH, MOKHO COCTaBUTh OyKBY

WJIH 3HaK 1o cucteme bpais.




Taxke B mporiecce 0O0ydYeHHsI HUCIOJb3yeTcsl pa3z0opHas a30yka-KoJoJKa,
KOTOpasi BBIMJSIAAT KaK MPOCTas IJJACTMAcCOBas NAHENb C MPOACIAHHBIMU B HEU
OTBEPCTUSAMM, B KOTOpPbIE HEOOXOAUMO BCTABIIATH BbINYyKJIble ITU(THL. [Ipomecc
cocTaBlieHUs OYyKB, IU(P U CIIOB HAa 3TOM YCTPOMCTBE MOJIpa3yMeBaeT HabOp UX U3
HEOOJIBIINX BBIMTYKJIBIX IITU(PTOB HA AHEIHU B COOTBETCTBUU C PACHIOJIOKEHUEM UX
1no cucreMe bpainsa. Bo Bpems 4YTeHUs HE3pSAYUMN YEJIIOBEK HAIYIBIBACT HX
NOAYUIEYKAMH NaJbIEB, 3a CUET YETO OCYIIECTBISIETCS BOCIPUATHE U IIOHUMAHUE
HAaOpPaHHOT'O TEKCTA.

IlocTeneHHO neTHM OBIAAEBAIOT MPOLIECCOM MHUChbMA IO cucteMme bpaitns.
OpHeHTHpPOBKA MO CTPOYKE W KIETKEe OOJierdaercs MpPOJBUKEHUEM IO CTPOKE
nayiblieB JIEBOM pyKH Mepe rpudernem, KOTOphIi 1epXuTcs npaBoil pykoil. [Tambisl
JIEBOM pYKH KOHTPOJUPYIOT JBMKEHUE Tpuesis BHYTPH KIETKU U YKa3bIBalOT Ha
HanpaBJICHHE BIOJIb CTPOKH. B mHcbMe MNpuUHUMAIOT ydacThue 00€ pPYKH.
VkaszaTesnbHBI MAjJel] JIEBOM PYKHM IIOMOTaeT OPUEHTUPOBATBHCS B KIETKE H
HaXOJUTh COCEHIO0 KIEeTKY. [Ipy BhIJaBIMBaHUM UTOJIKOM TOUEK B OyKBax HYKHO
co0JII0/1aTh OMpEeNEIEHHYIO TIOCIEI0BAaTENBHOCTD (IBUKEHUE IO YaCOBOM CTpelke
BHYTPH KJIETKH, HAUYMHAs C IEPBOM BEPXHEH TOUKH).

Urenue mno bpaitmro mnpoBoauTcs HAByMsS pykamMH. BakHo TpeOoBaTh
NPAaBWIBHBIX NPUEMOB IIPU YTEHUH. [[BypyKO€ UYTEHHE C MCIOJIb30BAHHEM BCEX
NaJIbLEB, PACIIUPSET I0JIE€ BOCIPUATHA, JENACT YTCHUE HENpepbIBHBIM. [lanbiibl
pPYK JABUTaloTCsi 1O CTPOKe cieBa HampaBo. Hepomyctuma BuOpamust pyk u
JBIDKEHUE TalblieB MO0 OyKBaM CBepxXy BHU3. Pyku peOEHKa MOJKHBI JBUTaThCS
CIIOKOMHO, 0e3 Ha)kuMa Ha TOYKHU. [I[pUKOCHOBEHHE KOHYMKOB MajblieB K OyKBe

JOJI’KHO OBITh IOJHBIM, JOCTATOYHBIM IO MPOAOIKUTECIIBHOCTH. [4]



2. IlpakTH4yeckast 4acTh

2.1. Pa3pabdoTka ¢pyHKIHOHAJIA YCTPOHCTBA

[Tepen Hauanom pa3paboTKH ycTpoicTBa OblIa U3yueHa paboTa meJaroroB co
cnaboBusaumu 1etbMu B MBOY COIL Ne27 r. T1en3bl. bouun noceniens! yueOHbIe
3aHATHS JeTe C OCOOEHHOCTSAMM 3pEHUs, PAaCCMOTPEH Yy4eOHbId HHBEHTapb U
apyrue cpenctsa odydenus. [Ipu oOumeHnn ¢ caMuMu 1€ThbMU ObUIH BBISIBICHBI UX
3aTpylHEeHUs] B OCBOeHUU HipudTa bpaiinsg u nmpoune ocoOEHHOCTH OO0YUEHHS «HU3
NEPBBIX YCT». BbUIN BBICTYIIaHbI MOKEIaHUs OT NMEAAroroB MIKOJIbI OTHOCUTEIbHO
GyHKIMN OyIyIIero TpeHaxepa.

B pesynbrate nocemieHus: 00pa3oBaTeNIbHOIO yUpexKIeHUsI, ObLT chOpMUPOBaH
CIIUCOK HEOOXOMUMBIX (DYHKIMH M OBUIO TMOJTY4YEHO MPEACTaBICHHE O CHCTEME
paboThl ¢ OCOOEHHBIMHU JeThMU. BbIIO pelieHo co3aaTh yCTPOMCTBO, KOTOPOE HE
TOJILKO TOMOTasio Obl 00ydeHHIOo uTeHusa wmpudTa bpaiinsg, HO U umeno Obl
BO3MOXXHOCTb IEPEKIIFOUEHUSI HA 3€PKAJIBHBIE 3HAKH, HCIIOIb3yEMBIE IPU MTUCHME.
[loMMMO TpPEHUPOBKM 3alOMHMHAHUS MPEJCTaBICHUS CHUMBOJIOB OYKB, Oblia
3arIaHUpOBaHa U peayin3anus paboThl ¢ CUMBOJIAMU LUPP.

Jlisa peann3zanuy BcexX QyHKIUN yCTPOMCTBO JOHKHO COJAEPKATh CIIEYIOIIHE
AJIEMEHTHI HA KOPITyCe:

e IllecTh KkHOMOK 151 BBOJA IIECTUTOUMSI (IIIECTh ToueK mpudTa bpaiins).
e KHormka /11t 3ByKOBOM NPOBEPKH BBEACHHOTO CUMBOJIA.

e KHomKa nepexiIroueHns pexxuMa 4YTeHHs U MUChMa.

o KHomKa A5 NepeKIIoueHUs] MeXy pexXuMaMu BBoJa HUdp U OYKB.

e BrIKiroyaTelb yCTPOWCTBA.

Jis Toro, 4yToOBI MOJIB30BATENb YCTPOMCTBA TAKTHJIBHO ONPEEISUI, 4YTO
KHOIIKQ, BBITIOJHSOIIAS POJIb TOYKHU B IIPU(TE HAXOAUTCS B HAXKATOM MJIM OTKATOM
COCTOSIHUM HCIIOJIb30BaHbl KHOMKH C BHAMMOHN (Qukcanueit. Kaxnas u3 mectu
KHOTIOK B OT)KaTOM COCTOSTHMHM O3Ha4yaeT OJHYy TOuKy B mpudTte. Takum oOpazom,
HEaKTUBHbIE KHOIIKH PACIOJIAratoTCsl BPOBEHb C KOPITYCOM YCTPOMCTBA, & aKTUBHBIE

CJIETKa BBIIIUPAIOT, UMUTUPYs TOUKH mpudTa bpaitns.



2.2. Coopka ycTpoiicTBa

Tpenaxép ObLIO perieHo codpaTh Ha Oaze MUKpOKOHTposutepa Arduino nano.
Hannas miargopma 00a1aeT psioM IPEUMYIIECTB !

e Huzkas croumocts (Kurtaiickuit ananor miatel Arduin0 Mo>xHO TIpUOOpECTH B
po3HuuHbIX MarazuHax P® ot 300 pybuieit, a Ha 3aka3 ot 170 pyOneit).

e [Ipocrota mcmonp3oBaHus (TMOHATHAS cpefa MPOTrPaAaMMHUPOBAHHMS, OTKPBITHIN
KOJI, OOJIBIIIOE KOMBIOHUTH M €r0 aKTHBHAS MOJJICPIKKA).

e bonbioe paznooOpasue MOgKII0YaEMbIX MOAYJIEH U TaTYUKOB.

e JloCTymHOCTh HEOOXOIUMBIX KOMIIOHEHTOB.

Wmenno mnata Arduino nano Obuia BeIOpaHa u3-3a ee pa3mMepoB (42x19 mm) u
JIOCTATOYHOM IS MOCTABIICHHBIX 3a/1a4 BEIYMCITUTEILHON MOIITHOCTH.

Jlnst cOopku OTpeOOBANIUCH CIICYIONINE KOMITOHEHTHI:

e [lmara Arduino nano.

e Moayns mp3-tf-16p mist BoctipousBeaeHust mMp3 daitios.
e JlunaMuk mMomtHOCTRIO 2 BT, 8 OMm.

e O KHOMOK.

e BrIKiIOYaTesb.

e CoenuHUTEIbHBIEC POBO/IA.

e HabOop ms maiiku (masuIbHKK, 0JI0BO, (bIIioc).

e MakeTHas nara.

e barapeiika Tuna «KpoHa» Ha 9 BOJIbT.

CxemMy yCTpOMCTBa CHpPOEKTHPOBAaHA MPHU TOMOIIU CPEAbl ISl CO3IaHUS
anekTpoHHbIX cxem EasyEDA. Dta mnatdopma mo3BojsieT aBTOMATH3UPOBATH
MPOIIECC W3TOTOBJICHUS TIEYATHBIX IJIaT, BU3yaJIM3MPOBATH CXEMY YCTPOWCTBA,
yI0OHO pa3BecTH MPOBOJA, BKIIOYAECT B ce0s1 OOJIBIIOE KOJINYECTBO 3JIEKTPOHHBIX
MOJIYJIE 1 KOMIIOHEHTOB.

[IpenBapurenvHas cOoOpka TpeHa)kepa OCYIIECTBISIACh Ha OecrmaecyHou

MakeTHoM miate. [1naTa mo3BosieT Jerko u3MeHATh U JopadaTeiBaTh cxemy. [locie
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HAllMCaHUsl MPOTPaMMHOIO OOECHedYeHHs] U TPOBEPKH PpabOTOCIOCOOHOCTH,

coOpaHHasl yCTaHOBKA Obljla MEPEHEeCEeHa Ha MJIaTy JUIsl MailKu.

B uensx ynyumenus sHeprodpPeKTUBHOCTH BMeECTO OaTapeiiku MOXKHO
MOCTaBUTh COBPEMEHHBIM Li-ION akkymynsTop Ha 9 BOJBT, YTO YBEIUYHT

MPOJOJKUTENBHOCTh pabOThI yCTPOICTBA.

2.3. Pa3paboTka nporpaMMHOro odecrnedeHust

Cketu st TpeHaxkepa HamucaH Ha si3pike C. Mcmonmb3oBaHbI OMOTMOTEKH
«DFPlayerMini_Fast» u «SoftwareSerial». IlepBas mo3BoasieTr paboTaTh C
mudpoeiM  Momynem  «mp3-tf-16p», a Bropas MO3BOJSET PeaIM30BaTh
nociieIoBaTeNIbHbIN HHTEpPEC Ha JII0ObIX IUPPOBBIX BbIBOJax Arduino.

JlJiss co3maHus MPOTPaMMHOTO OOECIEYeHHUs] TaKkKe MOTPeOOBAINCH (ailiibl
«.mp3», comepkalife O3BYYCHHbIC OYKBBI M Ha3BaHUS PEKUMOB pabOThHL. OTH
¢aitel ObUIM CO3/aHBI TPU TOMOINM OHJIAWH CHUHTE3aTOpa pPedd Ha OCHOBE
MCKYCCTBEHHOTO MHTEIIJIeKTa Voicebot.su.

[Tpu HamucaHWM CKeTYa UCMONB3YyeTCsl oneparop ycioBus «if». [IpoBepsiercs
Ha)kKaTHe KJIaBUII, M €CJIM HakaTra OmpejelieHHas KOMOWHAIMS KHOIOK, TO
BBITIOJTHSAETCS KOMaHJla BOCIPOM3BEIACHUSI COOTBETCTBYIOIIETO 3BYKOBOTO (paiiia.
Ecnu nabpanHass kOMOMHAIMsI KHOTIOK HE COOTBETCTBYET HU OJTHOMY CHMBOJY B
mpudTe bpalisns, To n3naercs 3ByKOBOM CUTHAT OMTHOKH.

B nenax ynydmeHus 3HeprodGPEeKTUBHOCTH YCTPOUCTBA AJITOPUTM PabOTHI
yCTpoiicTBa ObUI YCOBEpIIEHCTBOBAaH. B pe3yipTaTe CKOPOCTh MOUCKA HYKHOI'O
¢aitia  yBenmuumnach. bbuiM  ynaneHbl HEHYXHBIE, 3aMemisioniue paboTy
ycTpoiicTBa KOHCTpyKUMH. I[locie 3arpy3ku OOHOBIEHHS HPOAOIKUTEIBHOCTH
paboThl yCTPOHCTBA 3HAYUTEIBHO YBEIMUNIIACH.

O3HaKOMUTHCS C CO3/IAaHHBIM CKETYEM BTOPOM BEPCHUHM MOKHO MO CIEAYIOIIEH

ceouike: https://clck.ru/35XYTri.
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2.4. Co3naHne KopIyca ycTpoicTBa

[locnennuM 3TamoM B CO3[@HUU YCTPOMCTBa TpeHaxepa wmpudra bpaiins
CTaJIO U3TOTOBJIEHHE TECTOBOIO (YepHOBOro) Kopmyca. K HeMy ObL10 IpebIBICHO
HECKOJIbKO TpeOoBaHuil. OH NOKEH ObUT OBITh JIOCTATOYHO BMECTHUTEILHBIM,
CTPOTUM M TPAKTUYHBIM, UMETh OTBEPCTHS Uil JUHAMHKA, UMETh KPBIIIKY JJIs
ya00HOM 3aMeHbl OaTapedku W, caMOe IJIaBHOE, KHOINKH B HA)XXaTOM COCTOSIHUU

JOJIKHBI OBITh BPOBEHb C CAMHUM KOPITYCOM.

Mopens ycTpoiicTBa co3maBaiach B OHJaliH pemakrope s 3D
moxaenupoBanus «Tinkercad» (puc. 3). A 3arem kopryc ObuUT HameyaTaH B
«KBanropuyme» MBOVY JICTY Ne2 r. Ilenssi, Ha 3D npuntepe Zenit (puc. 4).
Mopaenb pa3zieneHa Ha HECKOJIBKO YacTel: epeIHsIs aHeNb, 3aHss KPBIIIKa, OTCEK
it GaTapeiiku u 9 kHOmoK. BricoTa kHOMOK ObliIa MOI00paHa MyTéM HECKOIbKHUX
UTEpAMi TIeYaTH C Pa3HBIMH MapaMeTpaMH BBICOTHI aeTanu. [l medatu 3Tux
JeTajaei morpeboBaycs oauH padounii A€Hb HECKOJIBKO JHEH M MIPUMEpPHO 3 MeTpa

mwiactuka PLA.
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Puc. 4

2.5 CebecToMOCTH
[TpuMepHbIe 3aTpaThl Ha OAMH YK3EMILIIP anmnapaTtHoro TpeHaxepa «Braile
Trainer» npeacTaBieHbl B Ta0IMIIAX HIDKE.

,HGHG)KHBIG 3aTparsl.

Kommiekrywmmue CroumocTtn, pyo.
[Tnata Arduino nano 175
MaxkeTrHas 1uiata Ui Manku 50
MP3-TF-16P 83
JNunamuk 8§ Om 2 Br 46
KHonku TakTHiIbHBIC C GUKCAIUCH 9 IT. 108
Knonka-nepekioyaTenb 24
[Tnactuk nng nedatu Ha 3D npunTtepe 300
SD kapra 179
Bcero 965

BOnbIIMHCTBO  KOMIUICKTYIONIUX OBUIO TPHOOPETEHO B 3apyOeKHOM
PO3HUYHOM MHTEpPHET-Mara3uHe. ECiu MokymnaTh MOoX0KHe KOMIUIEKTYIomue B PO,

TO OHM OYJIyT CTOUTH 3HAYUTEIBbHO JOpoxke. Eciu ke opraHu30BBIBaTH CEPUHHOE

13



IMPOMU3BOACTBO M CACIATH OINTOBYIO 3aKYIKY KOMIUICKTYIOIOIUX, TO UX CTOUMOCTH
CYmCCTBCHHO YMCHBIIIUTCA.

Bpemennsie 3aTpaThl:

Bua nesaitesbHOCTH Bpems, 4
Co6opka 2

3anuch ayauo 03BYyUYKH a30yKH 2

[Taiika u oTimagka 5
Hanmmcanue cketua 9
N3rorosnenue kopimyca 10

Bcero 28

Hpocqu ce0eCTOMMOCTH U3TOTOBJICHHOIO YCTpOﬁCTBa JO0Ka3bIBaACT

3dBBINICHHYIO CTOMMOCTD aHAJIOTNYHBIX HpI/I60pOB, NMCIOIIINX MEHBIINH Ha60p

byHKIHH.

2.6. AmmpoGanusi TpeHaxepa

[Tocne Toro kak TecToBBIM oOpasel] TpeHakepa OBLI CO3/1aH, COCTOSIIOCH
noBTopHoe mnocenienne MbOY COII Ne27 r. Ilenssl, rae oby4aroTcss AETH C
HapymieHreM 3peHus. CocTosuiach BCTpeda ¢ OOy4aromMMcs BTOPOro Kiacca.
PebeHOK ¢ yIOBOJBCTBHEM TIPOBEPSII CBOM 3HAHUS YK€ M3BECTHBIX EMY
KOMOWHAIMN TOYEeK B MPHUQPTE M C HEMOIJACIBHON PajoCThiO CIYIIAI 3BYKOBOE
BOCIIPOM3BEJCHNE BBEJICHHBIX WM CHMBOJIOB. OOydJaroniuiicss mornpoooBa
BCEBO3MOJKHBIE PEXKHMBI pa0OTHI ¢ TPEHAXKEPOM: BBOJ OYKB, IU(pP, UCIOIH30BAI
TpeHAXXEp B PEKHME IMHChbMAa W B peXuUMe 4YTeHHsA. Jlo 3Toro ¢ momoOHBIM
YCTPOMCTBOM €My HE NPHUXOIMIOCH padoTarh. MajapUuK IMPU HCIOJb30BAHUH
BOCIIPHHHUMAJT TPEHAXKEP KaK Pa3BHUBAIOIIYIO UTPYIIKY, TO €CTh 00yUCeHHE MIPUPTY

Bpaiins ¢ momoIpio ammapaTHOro KOMILIEKCa MOJydHIOCh B UTPOBOM (opme (pHcC.

5).
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Puc. 6

[Tenarorn, pabGortaroniue ¢ OCOOCHHBIMH JETBMH B OTOW IIKOJE, TaKKe
OLICHWJIN pa3padOTKy, OTMETHUB, YTO BBIYYHMTH MIPUPT Bpaiyigs ¢ moMOMmbI0 3TOro
TpeHaxkepa Oynet mpoie u osicTpee (puc. 6). [Ipuyem peOEHOK CMOKET BBIYUUTH

HY>KHbIC KOMOWHAIIUKM CaMOCTOSITEIIbHO 0€3 TTOMOIIIHM B3POCIIBIX.

[lenarorn mpeaIoKUIN UCTIOIB30BaTh TPEHAXKEDP CBOUM KOJUIEraM, KOTOPBIM
MPEJICTOUT paboTaTh CO CITa0OBUISIIMMHU AETbMU B OCHOBHOH 1IKOJIE. B HacTosmee
BpeMsl B YCIOBUSIX MHKIIIO3UBHOTO OOyUEHUS JETH C HAPYUICHUSIMHU 3PEHHSI UMEIOT
npaBo oOydatbcs B mr000i1 oOmieoOpasoBarenbHON mmikone. W mikonma obs3aHa

co3aaTh YCJIOBHs IJIsi OOydeHMs JeTeld ¢ ocoOeHHOCTAMM 370poBbs. Ilemarorm
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BBIHYXJICHBI 06yanLc;1 HOBBIM MECTOAUKAM H HpI/IO6pCTaTB HYXHBIC 3HAHUS OJIA

paboTHI B TOM YHUCIIE U CO CIA00BUASIIUMHU JI€THMHU.
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3axi0uenue

B Bek 1u(poBBIX TEXHONOT U1, KOT/1a KOMIIBIOTEPHON TPaMOTHOCTH IIPUIAETCS
Bce Oouiblliee 3HAYEHUE, YTEHUE W NMUCHbMO MO cucTeme bpaiinsg ocraerca s
cienoro pebOeHka 00s3aTeabHbIM M HEOOXOAMMBIM  YCIOBHEM JJIA  €ro
KaueCTBEHHOI'0 00y4YEeHUs, pa3BUTHUS U COLIMAIIA3AIIH.

B pesynbraTe BBINOJHEHUS MPOEKTa OBLT CIHPOEKTHUPOBAH U peaTn30BaH
anmapatHeiii TpeHaxkep «Braile Trainer», mo3Bosnstommii 0OJErYUTH TPOIIECC
oOydeHHs ciemnbIX AeTeil, cAelaTb ero CaMOCTOATENbHbIM, J00aBUTh B HETO
UTPOBOM KOMMOHEHT. /[l BBIMOJHEHUsI MOCTABJICHHOW LIETU ObUIM PEIICHBI BCE
HEOOXOAMMBIE 3a/aud. B TOM umcie ocylecTBiieHa anpoOanys U3roTOBIEHHOTO
OpoAyKTa B OJHOM M3 001e00pa3oBaTeNbHBIX ILIKOJI, IJe O0y4aroTcsl JETH C
HapylieHusiMu 3peHus. [lepBoe Hcnoab30BaHKE MOKA3a10, YTO JAaHHBIM TpeHaXXep
MOKHO TPUMEHSTh i1 OOY4YEHMs] WMJIM CaMOCTOSITEIBHOTO M3yudeHHus HpudTta
bpaiinsg ciensiMu JETbMU MIIAAIINX KIAcCOB. Tak Kak B HACTOsIIEE BPEMs TAKUE
JI€TH MOTYT oOydaTbCsi U B OOBIYHBIX ILKOJAX B YCJIOBHUAX WHKIIO3UHM, MHOTUM
mejaroraM caMHUM MOXeT noTpeOoBaThcsi oOydeHue mpudty bpaitnsa. Tpenaxep
MOKET MOMOYb pabOTHHKAM cdepbl 00pa3oBaHus, pabOTAOLUM C JETbMHU C

HapyILICHUSIMHU 3PEHUSL.

B OGynymiem pabora Hag 3TUM MPOEKTOM OyAET MpoaokeHa. B mepcrekTuse
CTaHET BO3MOXXHBIM J00aBlieHHE B YCTPOHCTBO pAacllO3HABAHWE CHUMBOJIOB
WHOCTPAHHBIX SI3BIKOB, TaK KaK CIA0OBHUAAIIME JETH TaK K€, KaK M 3J0POBHIC B
IKOJIC U3Y4ar0T HHOCTPAHHbBIC SI3bIKU. [[7151 mereit, 00y4aromuxcsi B My3bIKadbHbIX

mIKoJax MOXKHO Z[O6aBI/ITI> BO3MOXXHOCTb U3Y4YCHHA HOT.

Msbl BMecTe BXOAHUM B HOBBIN BCK, KOriza Jun C OrpaHH4YCHHBIMU
BO3MOKHOCTAMHA 340POBbA CTAHOBATCA IMOJHOLICHHBIMHN YYdaCTHHKaMH 06HIGCTBa.
HO, 0e3 CIICOUAJIbHBIX T'aJXKXCTOB, TaKHMX KakK ,Z[ElHHI)IfI IIPOCKT, aAaIlITUPOBATLCA

OyZeT HempoCTo.
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IMpuioxenue 1. YcrpoiicTBo B pa3dope u coope
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