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OCOBJIMBOCTI PO3POBKH IHOOPMAIIMHOI ACUCTUBHOI
TEXHOJIOI'II HABYAHHSA OCIE 3 OCOBJIMBUMHU IOTPEBAMHU

VY crarTi po3risHyTi 0c00IMBOCTI po3pobKH iHPOpMaLiHOT aCHCTHBHOI TEXHOJIOT1i HaBYaHHs 0ci0 3
0COOJIMBUMHU TOTpeOaMHU.
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The article describes the features of the development of assistive information technology training for
people with special needs.
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Beryn. [Jlo mopymreHs omopHO-pyxoBoro amapary (OPA) BimHOCATH
TIOJIIOMIENIIT, OUTSYNNA IepeOpaTbHuid Imapaiidy, aMITyTalilo KiHIiBOK, XpeOTOBO-
CIMHAJIbLHY TPaBMYy Ta iHIIE. Y TakuX JOJed HU3bKa CaMOOLIIHKA, BiTHOIIEHHS 10
JIFOfIel cymnepewsinBe. 3 0JHOTro 00Ky, iM BIIACTHBA EMOILIHHA HE3PLTICTh, 3 1HIIOK -
X 00TAXKYy€E MOJIOKEHHS OMIKYBaHUX.

BpaxoByroun 1ie, Ba)XJIMBO HaJgaTH JIOJSIM 3 BIIXWICHHSIMH Y PO3BHUTKY
CHCTEMH CrieliayibHOi OCBiTH, il (opM 1 3MICTy, BBEICHHS HOBHX II€AaroriyHHUX
MIIXO0/1iB 1 IHHOBAIIHHUX TeXHOJIOT# [11], MICHXO0JIOTIYHOrO CYNPOBOY HABYAIHHOTO
NPOIECy, a TaKOX HOBHX KOMIUIEKCHMX NpOrpaM pO3BHTKY ocobucrocTi 1 il
HAWOUTHII e(heKTHBHOT | ONTUMAIIHHOT COIIAJIFHO - TPYAOBOI aganTarlii.

Came Ha BHpINIEHHS BKa3aHUX BHIIE IUTAaHb CHPSIMOBaHAa Iporpama
MirOTOBKM JIOJEH 3 BajgaMH MCHXO(I3MYHOTO pPO3BUTKY 10 HaBYaHHA 32
JoroMororo iHdopMmariitnoi acuctuBHo1 TexHomorii (IAT).

Meta po6oTu. CTBOpPEHHSI ONTUMAILHUX YMOB JIJISl JOCATHEHHS COIabHOT
3pIIOCTI KOXKHOIO OCOOHMCTICTIO, PO3BHTOK THX 3MI0HOCTEH, sfKi MOTpiOHI Iif i
CYCIIIBCTBY, JOCATHEHHS TIEBHOTO pIiBHA OCBIYE€HOCTiI, BHUKOPHUCTOBYIOUH
MOTEHINa]l KOMIIEHCATOPHO-KOPEKIIHHNX MOMJIMBOCTEH, BKIIOYEHHS 1ii B
COIaJTbHO-BAPTICHY AaKTHBHY [isJIbHICTH, 3a0e3leueHHsT TWUX 3HaHb, YMiHb Ta
HaBUYOK, PHC XapaKTepy, sIKi YMOXIIUBIIOIOTH ii HOpMaJIbHE XKHUTTS B COIiyMi.
OcHoBHa 4yacTHHa podorn. OHWMM 3  pilleHb JaHOI NMpoOjeMH € po3podOka
CUCTEMU YIIPABIIHH MOTIIIOM 0e3 3aIisTHHS KiHIIBOK. Bce vacTimie BUHAXITHUKH
3HAXOJATh 1€l yNpaBliHHA TODIAJOM Yy OUIBII JKUTTEBOMY 3aCTOCYBaHHI.
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Hanpuknan ¢axiemi 3 Cenr-Enaprocekoro  yHiBepcutery B IlloTmanmii
po3pobmmn cucremy Diff Displays, mo crexurh 3a ThM, o0 JIOJAWHA HE
BimBomiKkamacs Bigx pobotu. Diff Displays BukopucCTOBye Kamepy, sKa
BUKOPHCTOBYE alTOPUTM KOMITTOTEPHOTO 30py [UIS BUSIBICHHS TPA€KTOpil pyxy
ouell KopHUcTyBaya.

OpanM 3 migepiB Ha puHKY cucteM Eye tracking € xommanis Tobii (ILemis).
[i amapaTHO-npOrpamMHi 3ac06M BUKOPHCTOBYIO iH()pauepBOHE BHIIPOMiHIOBAHHS,
HEBHIMME /IS JIIOAWHM. JIaTUMKKM BIJICTEXYIOTH HAmpsiM IOTJISY KOPHCTyBaua,
JIO3BOJISIIOYM BHKOHYBaTH IMEBHI omepauil pyxom oueit [1-4]. Bukopucranus wiei
TEXHOJIOTIT J03BOJMTH MIAKIIOYUTH amnapaTtHy CKJIaJoBY JUIsL CIIOBILIGHHS 1
YIPaBJIiHHS HaBKOJHMIIHIMH aBTOMATU30BAHUMH O0'€KTaMM >KUTTEMISUIBHOCTI 3a
turnoM "Po3yMHUH AiM" 3 METOIO MiIBHIIEHHS KOMGOPTY i piBHA Oe3neku ocib 3
MOPYIICHHSIMH OIIOPHO-PYXOBOTO amapary.

Are BUKOPHCTaHHS TaKHX TEXHOJOTIH BHMarae OCOOJIMBHX BHMOT JI0
MPOCKTYBAaHHS MpPOTpaMHUX iHTepdelciB  iHQopMamiiiHUX cucTeM, depe3
KOHI[CHTPAI[II0 YBark Ha MEeBHii yacTuHi expany [12, 13].

HenmomikamMu X TEXHOJIOTIH €:

- CKJIaJHICTh PO3PI3HEHHS HANPSMKY HOTJIILY B Kepyrodiil Mo3uilii 3 METO0
BiZlayl KOMaH/M 1 MUMOBLIBHOI'O HANpPsIMKY MOTIISAY B Ty K MO3ULI0 (pobiiema
«motuk Minacay);

- HEOOXiJHICTh 3a0e3Me4YnTH 3HA4YHy KYTOBY BIJICTaHb MIDXK KEpYIOUHUMH
MO3UIISIMA Yy 3B'I3KY 3 MOPIBHSHO HU3bKUM MPOCTOPOBUM JIO3BOJIOM IIi€i
TEXHOJIOTIT (HAIpHKIIaA, B MOPIBHAHHI 3 TOYHICTIO MO3MIIIOHYBAHHI Kypcopy 3a
JIOTIOMOT0F0 KOMIT'FOTEpHOT Muiii) [6-8];

- HeoOXiTHICTh BHCOKOI TOYHOCTI POOOTH CHCTEMH BiICTES)KECHHS HAIPSIMKY
MOTIIAY, U 3a0e3leUeHHs K01 OTPiOHEe 1HAWBiNyaNbHE HaJAITYBaHHS 1 MOXKeE
BUMarartucs 3a0e3rnedeHHs JOAaTKOBOTO MiZICTPOIOBAHHS B IIPOIECi eKCILTyaTaril 3
BUKOPHCTAHHIM KaliOpyBaJbHUX MNpOLERYp, IO CTBOPIOIOTH Ul KOPHCTYBada
JIOJJATKOBE HABAHTAKECHHS 1 TAMYACOBI BUTpaTH [9].

UYepes Te, mo 3acodu Eye tracking BH3HAYAOTH MO3UIIIIO MOTIAIY 3 IIEBHOO
MOXMOKOI0 — TOTPiOHO B [paiBepi mnependaynTH (GYHKII0 BCTAaHOBJICHHS
crieriamizopaaux MeptBux 30H [10]. [lani 30HM 3riajkyBaid O KOJMBAHHS
KOOPJMHAT TOTILILY Ta poOuim O mepeMimeHHs Kypcopy Oinpmn mraBHUM. [laBHe
MepeMilleHHs] MOXHa OpraHi3yBaTH 3a JONOMOTOI0 TOBUIBHUX 30H, IIpH
BCTaHOBJICHHI MOTJISTY Ha SIKi, Kypcop Ou He 3pa3y MepeMillyBaBcs, a TiIbKU Yepe3
NeBHUI 4ac POKyCyBaHHS.

Ha puc. 1 npencraBieHa cxema NepeMIllleHHS Kypcopy MHUII, IpH 3MiHi
KoopauHat morany. Ha maHiil cxemi BHIHO, IO HOMEPH TO3UIIN morisay Big 1
710 3 3HaXOAAThCS B O/IHII MepTBii 30HI 1 Lle HE JO3BOJISIE pyXaTHCh Kypcopy. [Ipn
nepeMilieHHs 10 4-1 KOOpANHATH — Kypcop MOMEHTAJIBHO MEepeMilllyeThCsl 10 Hel,
BIOBUIGHSIIOUMCH JIMIIE Ha MOBUIBHINA 30HI. [I’sta kKoopanHara 3HAXOAWUTHCS B
HOBill MEpTBil 30Hi 1 1€ TAKOX HE Ja€ KypCOpy PYXaTHCh.
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Xy - I0M0KEHHs Kypcopy MHII

N® - KOOPJHHATH HOIIAAY, A¢ N — HOMep MO3HIIii HOrTILY

Pucynok 1 — 3anexxHicTh HepeMilieHHs Kypcopy BiJi KOOPAWHAT HOTIISILY

Takuii miAXix [O03BOJISIE YHUKHYTH 3alBOTO MEPEMILICHS Ta TPEMTiHs
Kypcopy, 1110 3Ha4HO BiJIBOJIIKa€ KOPUCTyBaya. TakuM YMHOM, BU3HAUSHHS PO3MIpY
MEpTBHX Ta MOBUILHUX 30H € OCHOBHUM 3aBJIaHHSIM IPH aJanTalil KOpUCTyBaya 10
CHCTEMH 3 BUKOpHCTaHHIM 3acobiB Eye tracking.

[Tporpamua o6osoHKa cHCTEMH 3B'SIBYEThCS 3 IIaTol0 Master 1o iHTepdeiicy
RS - 485 3 migkmodenum npotokonoM Modbus. lo mmatn Master miakimodeHi
BUMIpPIOBaNIbHI JAaTYHKH (TEMIIEpaTypH, BOJIOTOCTi, ocBitineHocti, CO2). Jatunku
MOXKYTh OYTH IiJKIIOUYEHI SIK Oe3IMocepelHO 10 IIaTh Master, Tak i 1o OKpeMoi
miatu Slave (mmara Slave moTpiOHa [uIs opraHizamii JaHIOra 3 AAaTYHKIB JUIS
KOXKHOT KIMHATH).

Jnst opranizanii ABONPOBIAHOT JIiHIT 3B'SI3KY B HaIliBAYIJIEKCHOMY PEXHUMI 1
minkiaroyenns: npucrporo no IIK 3i6panuii neperBoproBau USB to RS - 485.
3aranpHUA BUTIISAA B3a€MOJii MPOrpaMHOi 1 amapaTHOi YAaCTHHM YNPaBIIiHHS
"Pozymuum nomom" 3acobamu TOBII Eye tracking npencraBnenuit Ha puc. 2.

VYnpaBiniHHA MEpeKeBUMH IMOOYTOBUMH HpuiagaMu (4 OyJb-SKOTO iHIIOTO
HaBaHTAXXCHHS) 3IiMCHIOE CWIoBHHA OnoK. biok € HabopoMm pene (mpu IbOMY
CHJIOBMI OJIOK Mae OyTH NpEACTaBICHUH B OKPEMOMY KOPIYCi, HamlpHKIax B
po3nonuibHii  KopoOui). Pene pos3paxoBaHi Uil HAaBaHTQKEHHS MaKCUMYyM
B 10A ~250V AC abo x nocriitHoro crpymy B 30V DC 10A. CnitoBuii 010K Takox
Ma€ 30BHINIHIO CBITJIONIOJHY IHIWKALilO, JUIi  IIBHAKOTO KOHTPOJIIO
BBIMKHEHOT'O/BUMKHEHOTO MEPEKEBOI0 HAaBaHTaKEHHSI.
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"Po3ymuum nomom" 3aco6amu TOBII Eye tracking
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VY cucreMi TakoX BUKOPHCTOBYETbCss GSM Moaynb, SIKMH MOTpIOHMH 1St
BUKJIMKY E€KCTPEHHX CIIyKO Yy pa3l BUHMKHEHHS aBapiiHMX CHTYyallii (moxexa,
BUTIK ra3y, motom). TakoXX € MOXIHUBICTh BHKOPHUCTATH L€ MOAYIF B SIKOCTI
BUAAJICHOTO YIPABIiHHA (IIPAMYCOBOTO YIIPABIIHHSI MEPEKEBUMH NpPHIAIaMA i
inommu) [14]. OckinbKu Lei MOIyNb MPEACTABISE 3 cede MPAKTHIHO MOOLTbHUIT
TeneoH, Ha HHOTO MOXKHA 3IiMCHUTH TenedoHHUI A3BiHOK. Lle 3pydHO SAKIIO Y
KIIi€HTa BUHHUKIN TPOOJIEMH 3 CHCTEMOIO i IPUMIpPOM CepBiCHa Ciry:k0a Moke
NOA3BOHUTH MPSIMO HA TPHUCTPId 1 JIaru HeoOXigHi KOHCynbTamil (Takox 3a
JOTIOMOTOI0 MOIYJS MOXHA TIPOCIyXaTH IO BigOyBaeThCsI B KIMHATi e
po3TanoBaHa MaHeNIb YIPaBIiHHS).

Cucrema mae cBiii Bnacuuii JXKK iHgukatop, Ha siIkoMy BijoOpakeHi yci
KOHTPOJIbOBaHI MapaMeTpy NpHMilleHHs (OKpiM HporpamHOro 3a0e3neyeHHs) i
iHII cucTeMHi moBimomuieHHS. [limKTfOdYeHHS IHAWKAaTOpa OpraHi30BaHO 3a
normomoroto 12C inTepdeiicy it eKOHOMIT MOPTIB MIKPOKOHTpPOJLIEpa.

Jnst Toro, mo0 cucteMa MOIJIa BiANpPAaBIsATH aBapiifHi i iHIII CHONYYEHHS 3
TOYHAM 4YacoM iX IIOXO/PKEHHS B CHCTEMi OyAyTh OpraHi3oBaHI TOAWHHUK
peampHoro uacy (RTC). € Tpu BapianTu opraizaiii Ii€i MOMJIHBOCTI, Ha
BHYTPIIIHBOMY TalMepi MiKpOKOHTposuiepa (II0 MOXE CHJIBHO HAaBaHTa)KyBaTH
KOHTpoJuIep), npountyBaTn 4ac 3 GSM Moxyns abo X 3a JOHOMOTOIO OKpeMOi
Mikpocxemu ds1307.

Sk MIKpOKOHTpOIJIEp BUKOPUCTOBYEThCsI KoHTposep AVR cepii. Ha nanmii
MomeHT 1ie ATMEGA644P B TQFP mmanapHOM Kopriryci (KOHTpoimiep Moxke OyTH
3MiHEHUH, OCKIIEKA MOXIINBO 3HaOOUTHCs KoHTposuiep 3 aBoMa UART, oqun s
i3 3B's13Ky 3 GSM MoyIiem, a APYTHid A1 MiAKIFUYeHHS npucTporo a0 I1K).

BucnoBku. Jltogun 3 OOMEXEHHSIMH S>KUTTENISUIBHOCTI, BHKOPHUCTOBYIOUH
cydacHi iH(opMaImiiiHoO-KOMyHiKamiiHi Ta [HTepHET - TeXHOJOTil MOXYTh
JMCTaHUIIHO HABYATHCh, OTPUMATH MTPOQeciiiHy OCBITY 3 METOIO camopealtizaiii Ta
iHTerpaunii y cycninbeTBO. [IpoTe HamOBHEHHS CHUCTEMH AMCTAHIIMHOI OCBITH
CHemiaJbHAM IICUXOJIOTO-TIEAArOTIYHIM 3MICTOM BIAIOBITHO 1O CIEIU(ITHUX
noTped TaKWX JIIOJEH, aJanTyBaHHS IIPOrPaMHO-METOJUYHOTO KOMILIEKCY
JUCTAHIIIHOTO HaBYaHHS A0 0Ci0 3 IHBAJIAHICTIO € HAaraJdbHOI MPOOIIEMOIO, SIKY MU
MaeMO BHPIIMTH Ha UUIIXY JO peajbHOI JAWMCTAaHIIMHOI OCBiTH JoAed 3
0COOIMBUMH TIOTpeOaMU.

Buxonanunii miabip eneMeHTHOT 6a3u 7Sl CTBOPEHHS YCTATKYBaHHS CHUCTEMH
MiATPUMKH KUTTESUTBHOCTI 0Ci0 3 MOPYIICHHSMH OIOPHO-PYXOBOTO anapary, o
JIO3BOJINTH MIJBUIIMTH piBeHb KoMdopTy 1 Oe3rexu i 3a0e3neYnTH BHKOHAHHS
MOCTaBIEHUX wijeH pociiypkeHHsa. [lomampimi po3poOKM BiTHOCHTUMYTHECS IO
6e3nocepeIHLOr0 CTBOPEHHS arapaTHOi YaCTUHM CUCTEMH, 11 TECTYBaHHS, aHATI3y
Mpane3gaTHocTi 1 Jilf, MO0 KOPHUTYHTh, IO MOJIMIIEHHIO i1 Mpane3gaTHOCTI i
HaJIHOCTI TEXHIYHOTO PillIeHHS.
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