YHUBEPCUTET 3A HAIMOHAJIHO 1 CBETOBHO CTOITIAHCTBO

DOAKVYJIITET "llpuiio:xxna nHPOPMATHKA U CTATHCTUKA"

KATE/JPA "UndopMalluOHHH TEXHOJOTUM 1 KOMYHUKAIIUMA''

ABTtopedepar

3a MoJjydyaBaHe Ha 0Opa3oBaTeIHA U HAy4yHA CTEMEH ,,JOKTOp

Tema:
ApxuTeKTypa Ha UHGOpPMAILlMOHHA CUCTEMA
B IIOMOIIl HA TPYAOBATA pe€aJIn3dlld HA
X0pa CbC 3pUTEJIHU YBpeXKJaHUA

JloxTopcka nporpama:

»AHGPOPMALMOHHU 1 KOMYHMKAIIMOHHY TE€XHOJIOTMH B MKOHOMHUKATA*

PbroBoauTes: nou. n-p Bans Jlazaposa

N3roreui: Enena IOpuesa ®@uiannosa

2024 r
Codus




JIucepTaumoHHUAT TPYA CE€ ChCTOM OT YBOJ, YETHPH TIJIaBH, HAayYHHW INPHHOCH,
3aKJIFOYEHUE, U3T0I3BaHa JINTepaTypa U npuiaoxkeHus. Toit e B o6 obem ot 192 crpanumm.
W3non3Banute nuteparypHu u3touyHunu ca 119 6pos, ot Tsax 25 na Owirapcku e3uk, 94 Ha

AHTJIMCKU €3UK. B n3noxkenuneto npucheTBar 15 purypu u 30 Tabmury.

JlucepTallMOHHUAT Tpyn € oOchAeH B Karteapa ., IHQOpMAallMOHHU TEXHOJOTHH U
KOMYHHUKAIMK~ TpU YHHUBEPCUTET 3a HAIIMOHAIHO U CBETOBHO cTomaHcTBO — Codust u e

HACOYEH 3a 3alIUTa [IPeJl HAy4yHO KYypH.

ABTOpKaTa Ha JAWCEPTAIIMOHHUS TpyA € OwWia JOKTOpPaHTKa Ha CaMOCTOSITEIIHA
MOATOTOBKA KbM Kareapa “MHPOpMAalMOHHM TEXHOJIOTMM M KOMYHHKAIUW~ — TIPH

yHI/IBepCI/ITCT 3a HAITMOHAJIHO U CBCTOBHO CTOIIAHCTBO — CO(I)I/IH.

3ammrara Ha JUCEPTaLMOHHUSA Tpy[ 1ie ce cbeTou Ha 28.06.2024 ot 13.00 yaca B
3asia 2032A Ha YHUBEPCUTET 3a HAITMOHAIHO U CBETOBHO cTomaHcTBO — Codus Ha 3aceaHue

Ha yTBBPJICHOTO HAYYHOTO XKYpH.

MaTepI/IaJ'II/ITe M0 3amuTara cCa Ha pasnoJOoKCHUEC Ha HWHTCPCCYyBAIIUTEC CE€ B

yHI/IBepCI/ITeT 3a HAIMOHAJIHO U CBC€CTOBHO CTOIIAHCTBO — CO(I)I/I}I.




1 001 XxapaKTepuCTUKA Ha JUCEPTALUOHHUA TPy,

1.1 AKTya/JIHOCT Ha Ipo6JieMa

[Mpodecnonannara peanusanus € HE caMO MPOOJEM, HO M JIMYCH AHTKUMEHT Ha
BCUYKH, KOUTO THPCAT CBOETO MSCTO Ha Iaszapa Ha Tpyza. [Ipu xopara ¢ HapyIIeHO 3peHHeE,
TO3W AHTQKUMEHT 3aBHCH OT WHCTHTYIIMUTE M € HEOOXOAMMO Jla CE€ OIOCPEICTBa OT
TEXHOJIOTUYHHU CPEJICTBA U PEIICHHUSI.

TpynoBara peanuzanus Ha Xopara ¢ HapyIIeHO 3peHre He OMBa Jja € MPHUOPUTET CaMO
Ha Xopara MomaJaniy B TO3M KJac, HO W Ha JbpkaBara. M HamocieqbK TO3M MmpodiemM
npuao0MBa BCe MO-aKTyallHO 3HaueHue. Henamecara nim macuBHaTa NMO3HMLMS HA IbpKaBaTa
BOJIM 710 a0IMKUPAHETO W OT rpkaTa 3a Tax. 11o To3u HaumH Ou MOTJIO /1a ce Kaxe, 4ye UM ce
OTHEMAaT OCHOBHM YOBEIKHM IpaBa JNaJ€HU UM OT KOHCTUTYLMSTA, a UMEHHO IPaBOTO Ha
JIOCTOEH KUBOT U TPYI.

I[HGIHHI/ITG I/IH(i)OpMaHI/IOHHI/I TCXHOJIOTHMM JAgaBaT TOJEMH BB3MOXKHOCTH Jda C€
IMOATIOMOTHAT XOpaTa CbC 3PpUTCIHN YBPCKIAAHUSA B TAXHATA COIUAIU3AlINA.

B naucepranmsTa ce mpaBM ONUT Ja ce H3Cie[ABa Kak HOBUTEC HH()OPMALMOHHH
TEXHOJIOTMH W CHUCTEMHU MIe IMOIIOMOTHAT MpoQecHOHaNIHATa pealn3alusi Ha Xopara CbhbC
3pUTENHU YBpeXaaHus. Upe3 u3rpakJaHeTo Ha apXUTEKTypa Ha HH)OpPMAIMOHHA CUCTEMA, B
KOATO Ja Ca MHTCTPUPAHH HOBUTE BBH3MOKHOCTH 332 00pabOTKa Ha TrOJNIEMH JaHHHU, MPU
U3I0JI3BAaHETO HAa Hal-HOBUTE TEXHOJIOTMU 3a 00paboTka Ha aynuo- u BuAco- (aiinose, ce
IpaBH ONHMT Jla CE YJIECHU BpB3KaTa paboTojaTesl — YOBEK ChC 3PUTEIHH YBPEKIAHUS C LEl
npodecroHaHa peanu3arusl.

1.2 O0O6GeKT u npeJMeT HA U3CJIeABAHETO

OO0eKkT Ha H3CIENBAHETO € MPOOJIEMBT C TPYJOBaTa peaju3alys Ha XopaTa ChC
3puTenHH yBpexaanus. OOeKT Ha U3CIIEeIBAaHETO ca MPO(ECHHTEe U ITBKHOCTHTE, KOUTO Onxa
MOTJIA J1a Ce€ YMPAXHABAT OT TE3H XOpa, KAaKTO W HOBUTE TEXHUYECKH U TEXHOJOTUYHU
CpeACTBa, KOUTO Jia MOJIMOMOTHAT TO3H MPOLIEC.

IIpenmer Ha HacTosIIaTa JHCEpPTAMsl € W3CPAKIAAHE HA apPXUTEKTypa Ha
nH(pOpMalMOHHA cHCTeMa, TIoJIoMaraiia Bpb3kara paboronaren — pabOTHUK ChC 3PUTEIHU
yBpexkaanus. B apxurekrypara Ha cucTeMaTa MOraTr Jia c€ M3MOJI3BaT HOBUTE BH3MOKHOCTH
3a 00paboTKa Ha JaHHU, TEXHOJIOTUUTE 32 00paboTKa Ha ayAHo- U BUAEO- (ailioBe, B ONMUT J1a
ce yJIeCHU Bpb3Kara paboToaaresd — JIMIe CbC 3PUTEHUA YBPEXKAAHUS C 1IeN MpodecruoHaIHa
peay3anms.




1.3 H3caepoBaTes/ICKU BHINPOC HA HACTOALLUSA TPY A,

N3cnenoBaTenckusT BBIPOC, KOWTO € TMOCTaBEH B Hacrodmus Tpyna, e: “Kak
moauduumpanero Ha HKIIJI, 3a na ce cp3nane cnuchk ¢ npodecuu, MOIXOIL 3a X0pa ChC
3pUTENIHA YBPEXKJAHUS W HU3TpaKJaHE HA apXUTEKTypa Ha MH(OpMAalMOHHA CUCTeMara 3a
MoJioMarale TpyJioBaTa pealu3alusra Ha Xopa ChC 3pUTEIHH YBPeXAaHusd Ha 0a3za Ha TO3U

CIIUCHK, 1II€ ChACHCTBA 3a TPYyAOBaTa pean3aius Ha Te3u xopa?”’

1.4 Xumore3un

Bognemara wnes npu QopmynupaHe Ha XUMOTE3UTE B HACTOSIIUS IHCEPTAI[IOHEH
TPYZ €, 4e MOXe Ja ObJie ce MOJKpPEnHu MPOIEChT Ha TPYAOBaTa peaau3alusira Ha Xopa ChC
3pUTEIIHA YBPESKIAHUS TIOCPEACTBOM H3TPAKIAHE HA aApPXHTEKTypa Ha HH(OpMAIMOHHA
cucTeMarTa 3a MoJANOoMaraHe TpyJoBaTa pealn3alusaTa Ha XOpa ChC 3PUTEIHU YBPEKIAHUS U
moaudunupanero va HKIT/I.

OCHOBHHTE XUIOTE3U, KOUTO ce POPMYTUPAT B HACTOSALIUS AUCEPTALIMOHEH TPY/ Ca:

Xumnore3a 1:

Moske na ce u3rpaam €IuHHA METOJO0JIOTHS, Ha 0a3aTa Ha KOSATO Ja CE IOCTHTHE
OTOCpECTBAHE Ha Bpb3KaTa paboTOJaTENl — YOBEK ChC 3PUTEIIHU YBPEKIAHUA, 32 TPYIOBa
peanu3anus 1 ColaiHa aJanTarms.

Xumnore3a 2:

Morar n1a ce M3M0a3BaT BB3MOKHOCTHUTE HAa HOBHUTE TEXHOJIOTHH, 3a ITOJIIOMaraHe
TPYyIOBATa peaan3alys Ha XOpa CbC 3pUTEIHU YBPEKIAHUS U 33 U3TPaXKIaHEe HA apXUTEKTypa
Ha wH(}OpMAIMOHHA CHCTEeMa, IOoJIoMarama Bpb3KkaTa ¢ paboromaTesl — PabOTHUK ChC
3pUTEITHU YBPEXKIAHUS.

1.5 Llesn Ha AUCEPTALUOHHUA TPYA,

Ilenta Ha HacTosAIIAaTa TUCEpTalMA € Ja AOKaxaT (GOpMyIHpPaHUTE MO-TOPEe XUIIOTE3H
Ha 0a3a Ha aHanu3upaHe M Moguduuupane Ha HannonanHus kinacupukaTop Ha npopecuure
u JurbxHocTuTe B bbarapus. [locouBane Ha MpUMEpEeH aarOpuUTbM OT CTBIIKHM, KOUTO Ouxa
MOINIM Ja Moauduuupar Kiacudukaropa, KaTo H3KIIOYaT OT Hero mnpodecuutre u
JUTBKHOCTUTE, KOMTO HE OMXa MOIJM Ja C€ YHPaXHSABAT OT JIMLATAa CbC 3PUTEITHU
yBpexxaanus. 1 Ha Tazu ocHOBa M3rpa)</aHe Ha apXUTEKTypa Ha MHPOpPMAI[MOHHA CUCTEMA U
ONMCBAaHE HAa MPUHOCUTE M 3a IMOJANOMAaraHe peajlu3alMsiTa Ha Xopa CbC 3PUTEITHU
YBpEXKJIaHUS C LIed Ja Ce YJIECHH Bpb3KaTa paboToAaTes — JIMIIE ChC 3PUTENHU YBPEXKIaHUS B
npoiieca Ha MpoecHoHaIHA pearn3aIusl.

1.6 3aaayu Ha AUCEepPTALUOHHUA TPY/

[To-neTaiinHo, mocTaBeHara 11e1 00XBalla CIeJHUTe OCHOBHU aCTeKTH U 3a/1a4H:
e Jla ce neduHUpPAT OCHOBHUTE TMOHSATHUS, CBBP3aHU C XOpaTa ChC 3PUTEIHU YBPEIKIAHHUS.
e Jla ce HampaBu 0030p Ha CHIINECTBYBAIIUTE U HOBUTE MH(POPMAIMOHHU TEXHOJIOTHH,
KOUTO OMXa MOANOMOTHAIM MpodecnoHalHaTa pealu3alys Ha XopaTa CbhC 3pUTEIHU
YBPEXKIAHUA.




Jla ce u3Bene CUCHK WM HAOOP OT TEXHUUYECKH M TEXHOJOTHYHHU CPEJCTBA, KOUTO Jia
OIIOCPEICTBAT MPOLieca Ha TPY0Ba pealn3alus Ha XOpaTa CbC 3pUTEIIHU YBPEXKIaHNU.
Ha ce moaudpunupa Hanponanuus kinacudukarop Ha npodecuure U JUIb)KHOCTUTE B
boarapus.

Jla ce ch3aaze apxXUTEKTypa Ha HHPOPMALMOHHA CUCTEMa Bb3 OCHOBA Ha M3CJI€ABAHUS
npo0ieM — TpyAoOBa peaiau3alus Ha Xopara CbC 3pPUTEIHH YBPEXKIaHUS, KaTo ce
M3IIOJI3BAT MAKCHMAJHO HOBHTE BB3MOKHOCTH 3a 00pa0oTKa Ha HaHHU, KAaKTO WU
reHepUpaHe U cbOMpaHe Ha aHAIUTUYHA UHpOpMaLus.

Jla ce omuiie apxUTeKTypaTa Ha Cb3JajJeHaTa cucTeMa W HelWHuTe 0a30BU
KOMIIOHEHTH, J]a CE II0COYaT BPB3KUTE IIOMEXKYy UM U ¢ OOKpBKaBallara cpeia, 3a 1a
ce 0OBBPIKAT € LEIUTE U 33Ja4UTE Ha pasriekJaHaTa CUCTEMA.




2 CTpyKTypa 4 ChbABbpKaHHE HA AUCEPTALMOHHMSA TPYA,

YBoa

I')TIABA 1. /le¢punnpane Ha NOHATHS, CBbP3aHH C X0PATA ChC 3PUTEIHU YBPEKIAHUS

1. CpurHocT U K1acudUKalys Ha ClIeUAIHUTE TOTPEOHOCTH

2. ChILIHOCT U BU0BE BU3YaIHU YBPEKIAHUS

I'TABA II. IT cpena 3a coumajiHa MHTErpanus U TPYA0BA peau3amus HA X0paTa ¢bC
3PUTEJHH YBpeKAaHUs

1. O630p HA TEXHOJIIOTUYHHUTE CPE/ICTBA

2. Knacudukanus Ha TEXHOJIOTHH U CPEICTBA

3. Knacudukauus Ha copTyepHUTE U XapAyepHH TEXHOJOTMH B IMOMOII Ha XOpara CbhC
3pUTENHU YBPEXKIaHUsI 3a IOANIOMaraHe mpoleca Ha Tpy/10B peanu3arusl.

4. CodryepHu HHPOPMAITMOHHU TEXHOJIOTHUHU B TIOMOIII HA XOpaTa ChC 3PUTEITHH YBPEKIAHUSI
5. XapayepHu nH(GOPMAIIMOHHU TEXHOJIOTUU B ITOMOII Ha XOpaTa ChC 3PUTEITHU YBPEXKIaHUS
6. AJanTUBHU CHOPBHKEHUS

7. JlocTeiau MOOMIHN TpuitoskeHus - Accessible Mobile Apps

I'naBa III. Metogosiorust 3a moaupuuupane Ha Hanmonaanara kiaacupukanusi Ha
npodgecuure u AdbxHocTuTe B PenmyOumka bobarapus (HKIIA) B Chnucbk Ha
npodecuute u AabxuocTute 3a He3psimu (CILJ 3a He3psimm)

1. ComHoct u Meromonorus Ha Hamumonannara xinacudukamuss Ha mnpodecuuTre Hu
mexHocTuTe B Peny6muka brnrapust (HKII)

2. Cniucwk Ha npodecunte u rbxHocTrTe (CITI)

3. Merononorust 3a Mmomudunupane Ha Hamumonamnus kinacupukarop Ha npodecuute u
mexHoctuTe (HKIIA) B Cniuchbk Ha mpodecunte u anbxHocTuTe 3a Hespsimu (CILJ 3a
HE3PSILIN)

4. Crpykrypa Ha mnpodecHuuTe U IITBKHOCTUTE 3a Clenu, 0a3upaH Ha CTPYKTypara Ha
Hanmonanen xnacuduxarop Ha npodecunte u urpxxHoctute B benrapust (HKIL)

5. Haii-ytBbpaeHute npodecuu U IIBKHOCTH, B KOUTO HaMHpa MPUIOKEHHE TPYAbT Ha
HE3psALIUTE X0pa

6. Ilpodecun, crienmamTHOCTH, JJIBKHOCTH 32 HE3PSIIN X0pa

7. CiuchK Ha TPaJUIIMOHHU ¥ HOBU IIpo¢ecuu, MPaKTUKYBaHU OT XOpa ¢ HapyIIEHO 3peHHE

8. Metoa 3a oOlLlEHKa Ha KOMIIETEHLIMUTE, YMEHHMATa M HEOOXOAUMHUTE TEXHUYECKH,
TEXHOJIOTUYECKH U MH(OPMAIIMOHHU CPE/ICTBA

I'maBa IV. ApxurekTypa Ha MHGOPMANHMOHHA CHCTEMATa 3a NMOANOMAraHe TPy/AOBaTa
peanu3alnusTa HAa X0pa CbC 3PUTETHH YBPeKIAHUA

1. Onucanue Ha apXuUTEKTypaTa

2. Usrpaxknane Ha yeO MpUIIOKEHHE 3a BpPb3Ka MEXy paboToAaTesl — YOBEK ChC 3PUTEITHU
YBpEXJIaHU ¢ 11e]1 TpoQecnoHaIHa peaan3alys Ha MyOJIudeH ChbpBbp

3. OnucaHueTo Ha MOAYJIUTE Ha MPUIIOKEHUETO

4. Cnoii 3a cbXpaHEHHUE Ha IaHHU

5. Sentiment Analysis Ha MOTHBAaIIMOHHO CHOOIICHUE

6. Croiil Ha apXUTEKTypaTa 3a CbXpaHEHHUE Ha JaHHU

3aKIrOuYeHHe

Hayunu u HayyHO-TIPUIOKHU IPUHOCH

N3non3Bana autepaTtypa

[Ipunoxxenus




3 KpaTko u3jioxKeHHe Ha JUCEePTALlUOHHUA TPYA,

3.1 TI'naBa 1. lepuHupaHe HA NOHATHUS, CBbP3aHMU C XOpaTa CbC 3pUTEIHU

yBpeXAaHUA

B Ta3m rmama ce I[e(i)I/IHI/IpaT HAKON IIOHATHA, CBBP3aHU C XoOpaTa CbC 3PHUTCIHHU
YBPEKIAAHUA, KOUTO IMOHATHA CC U3II0J3BAT II0-HATATHK B U3CJIICABAHETO.

BusyanHoTto yBpexaaHe e mocieauua ot (yHKIHOHAIHA 3aryba Ha 3peHue, JA0cTa
YeCTO TOBAa € B PE3ylTaT Ha CMYIICHHE Ha CaMOTO OKO. TakoBa OKO MOXeE Ja BKIHOYBA
U3paXIaHe HA PETHHATA, AIOMHU3bM, KaTapaKTH, TJIayKoMa, MyCKYJIHH IPOOJIEMH B PEe3yITaT
Ha BU3yalHO CMYIICHWE, POTOBHYHU YBPEXKIAHWs, AUA0CTUYHA PETHHOIATHUS, BPOJICHU
3a00JsIBaHNS U HH(EKINH.

CreneHTa Ha BU3YaJIHHMTE YBPEXKJAHUS MOXKE KOPEHHO Ja C€ pasiuyaBa IMpu
pasIMYHUTE XOpa. YBPEKAAHETO MOXKE Aa ObJe KbCOIIEACTBO MM JAJIEKOINIECTBO, LIBETHA
CJIETIOTA, TYHEJIHO BIDKJIAHE, YACTUYHO BUXK/IaHE U PA3HOIJIEJCTBO, KAKTO U IIBJIHA CJENOTA.
IToBeueTo OT XxOpaTa ¢ BU3yalHU TPaBMHU MMAT YaCTUYHO 3ala3€HO 3peHue. B chiHOCT camo
5% oT xopaTta ¢ BU3yaJlHU YBpPEXJaHHsS HE Ca B CbCTOSHUE Ja BUAAT HuUIO. ChIecTBYBaT
pa3IMYHM BUJIOBE Ha BU3YAJIHU YBPEKIAHUS.

CDOKYC’BT B HACTOsIIATa AUCCPTalMd € CaMO BBPXY XOpaTa CbC 3pUTCIIHU YBPCIKIAHU.

3.2 TI'nasa 2.IT cpepa 3a conua/iHa MUHTerpauusa U TpyA0Ba peajiu3anysa Ha
XopaTa CbC 3pUTE/IHU YBpPeKJaHUs

BbB BTOpa mimaBa ce pasriexna cpefara 3a COLUaJHA MHTErpanus M TpyAoOBa
peanu3aiys Ha Xopara CbC 3pUTEIHM YBPEXKIaHUs, OT IVIeJJHa TOUKa Ha MH()OPMAIMOHHUTE
TEXHOJIOTUH, KOMUTO OMXa MOIJIM J1a MOAOOPAT W HAampaBAT BB3MOXKHU JIEHHOCTHTE HA TE3H
xopa.

CpBpeMEHHOTO MHPOPMAITMOHHO OOIIECTBO MMa JJOCTaThYHO HATpyHaH MOTEHIHAN 3a
U3MO0I3BaHe Ha MHQPOpPMAIIMOHHUTE U KOMYyHUKannoHHM TexHonoruu (MKT) B momomr Ha
XoparTa CbC 3pUTENHU, cayXoBH U pusndecku yBpexxaanus. UKT morar ga urpasr kitouoBa
pOJIsi B OCUTYPSIBAHETO HA PaBEH JIOCTHII 10 oOpa3oBaHHe M padoTa 3a Te3W JULA, €TO 3all0 €
BAKHO Jla c€ MOIyJIIpU3upaT U AUCKYTHpAT chluecTByBamuTe cbBpeMeHHH KT pemenus,
KOHUTO MOTar /1a UM ObJIaT MOJIE3HU B TO3U MPOLIEC.

ITpu 0630pa Ha HayuyHUTE U3CIEIBaHUs, CBbp3aHH ¢ u3non3BaHero Ha KT 3a pabora
C XOpa ¢ YBpeKIaHHUs BeJlHara Moke Jia ce YyCTaHOBH, 4e B riobaiieH iaH poista Ha UKT B
rporieca Ha MpUOoOIIaBaHe Ha TE€3U JIMIIA HE € 3aIbJI00YEHO M MalladHO U3CTeBaHa.

CrpliecTByBaT YaCTMYHHU pEIIeHHs Ha mpoljemMa C TOTOBH Bede HHGPOPMAIMOHHU
texunosioruu (UT): mpunoxeHus 3a OTACIHA 3a/1a4u KaTo Hampumep OpaitioBa az0yka, OCR
(Optical character recognition ) - onTHYHOTO pa3mmo3HaBaHE Ha CHUMBOJIH, YETIH HA TEKCT U
Ip., HO Te He ca OOeAMHEHM U ChIJIaCyBaHU B €AMHHA CHUCTeMa ¢ MH(OpMalMOHHA WU/WUIU
oOpa3oBarenHa 1ed.

Te3u xopa mmar HyXkJaa OT JONMBIHUTEIHO BHHUMaHUE M MOJrOTOBKA, 3a Ja ObJIaT
BKJIFOYEHH ITBJIHOLIEHHO B 00IIecTBOTO. 3a TsIX TpsiOBa Ja ce pa3paboTBaT ClelUaIN3UpaHu
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porpamu 3a 00yueHHe U JICHHOCTH, KOUTO Jia ca MOIXO/IAIIN 32 Bh3MPUEMaHe U aJaliTUPaHU
KbM CHEHU(PUYHHUTE TPOOJIEMH Ha PAa3IMYHUTE THUIOBE yBpexnaHus. ChIIOTO BaXKU U 3a
yaeOHuTe pecypc, pazpadborBanu ¢ momornra Ha UKT.
3a Ta3u 1en ca HeoOXOAMMHU KaKTO METOAMYECKH 3HAHMA 3a crienu(uKaTa Ha TEXHUTE
3aTpyIHCHUS, TMOPOJICHH OT BHJA M CTEIICHTA Ha TAXHOTO YBPEXKIAHE, Taka M 3HAHUS 3a
TEXHOJOTMYHUTE TapaMeTpy Ha pPa3UYHHUTE CHCIHUATU3UPAHH XapIyepHH U COPTYyepHU
MPUIIOXKEHHS.
Haii-o6mo knacudukanuara va UKT cpeacTBaTa B momMoIn Ha XopaTa CbC 3pUTEIIHH
YBPEXKIAHHUS, MOXKE Ja CE MIPEACTABH IO CIICTHUS HAUUH:
1.Codryeprn uHGOPMAIMOHHM TEXHOJIOTHM B TOMOII Ha XOpaTa ChC 3PUTEIHU
YBPEXKTAHHSI
Hoctbren copryep
e Oo0paszoBarennu TexHosoruu - Educational Technology
e GPS (codtyep) - GPS (Software)
e bpaiinosu npeBomaun - Braille Translators
e Buueo nynu - CCTVs/Video Magnifiers
e Cucremu 3a yBeMUaBaHe Ha ekpaHa - Screen Magnification Systems
e Expannu uetim - Screen Readers
e Cunre3atopu Ha ped - Speech Synthesizers
o Codryep 3a mieitbpu 3a MUGPOBHU TOBOPEIIN KHUTH
e Cucremu 32 ONTHYHO pasno3HaBaHe Ha 3Haiwm - Optical Character Recognition
Systems
e Enextponen 6enexuuk (peu) - Electronic Notetaker (Speech)
o Jlpyru peueBu npoayktu - Miscellaneous Speech Products
2 XapayepHu WH(POPMAIIMOHHH TEXHOJOTHH B TOMOIN HAa Xopara ChC 3PUTCITHH
YBPEXKTaHUS
e bpaitioBu npunTtepu - Braille Printers
e Electronic Notetakers (Braille) - Enextponnu 6enexuuru (bpaiisiosa a30yka)
e GPS (xapayep)
o Ilneitbpu 3a mudposu rosopeun kHuru (xapayep) - Digital Talking Book
Players (Hardware)
e bpaiioBu auciuied ¢ BB3MOXHOCT 3a oOHoBsiBane - Refreshable Braille
Displays
3.AanTHBHU CHOPBKCHHS
4. loctsiiau MOOMITHE Tipuiioxkenus - Accessible Mobile Apps

3.3 T'maBa 3. MeTtoaosiorusa 3a moaupuuUpaHe HA HanuoHaaHaTa
KJacupuKanuss Ha npodecuuTe M AJbXKHOCTUTE B Penyo6smka
bbarapusa (HKIIA) B CnucbK Ha npodecuute UM AJTbXKHOCTUTE 3a
He3pawu (CII/ 3a He3psALIM)




Lenta Ha u3cleABaHETO, MPEACTABEHO B Ta3u IaBa ¢ HanmoHamHuAT KiacupukaTop
Ha npodecunte u mrpxHocTuTe (HKII/) na ce tpancdopmupa B Criuchbk Ha nmpodecuute u
JUI'B)KHOCTUTE KOMTO OMXa MOTJH Ja Cc€ YNPaXHABAT OT XOpa C HApPYMIEHO WM HAIIBJIHO
3ary0eHo 3penue. ToBa ce mocTura, KaTo ce cje/Ba IMOCIeA0BaTeTHOCT OT CTHIIKHU, Oa3upaHa
Ha HAKOJIKO OCHOBHH METO/IA.

Bsema ce 3a 6a30B mokymeHT HanumoHamHusAT kiacupuKaTop Ha Mpodecuure H
mrbxxkHoctute B boirapus (HKIIJ) u ce cneaBa HeroBata CTpyKTypa U METOAOJIOTHSI, KATO CE
M0J13Ba HATPYNAHMA TOJIE€3€H OMUT B OPTaHU3UPAHETO U CTPYKTYPUPAHETO HAa MPOPECUnTe n
IIkKHOCTUTE Y Hac. KimacuukatopbT noapasnens npodecuu 1 ATbKHOCTH B 3aBUCUMOCT OT
TAXHOTO MSCTO B Hepapxuara Ha OOIIECTBEHHs TPy, B 3aBHCUMOCT OT crenudukaTa Ha
M3ITBJIHSABAHUTE JIGHHOCTH U HE Ha MOCJIETHO MSICTO B 3aBUCHMOCT OT CTEIIEHTa U XapakTepa
Ha npodecnoHanHaTa KBaIM(UKALUSI HA OTJCITHUTE UHAUBUIH.

Hanumonannust kinacugukarop Ha npodecuute u jbxHocture B boarapus (HKIL),
knacuduuupa Te3n npodecur U ITHKHOCTU MO ONpenesieHH KPUTepHHd U MeToauka. Ts ot
CBOSI CTpaHa MOXKE Jla C€ M3II0JI3Ba 3@ OTIPABEH IYyHKT MPH U3KJIFOUBAHETO Ha OINpPEAEICHU
rpynu ot mpodecuu, KOUTO He OMXa MOIVIM Jia c€ YNPaKHSBAT OT Xopara ChC YBPEIEHO
3peHne u HambJHO cienu. Ctpykrypara Ha Hanpmonannata xkinacupukanys Ha npodecuure u
mrexHOcTuTe /HKIIJ/ BRTIOUBaA ciiemHOTO OCHOBHO nenenue: Kimacose, [Tonkmacore, I'pymu,
Enunnanu rpyny, [podecnn n 1bKHOCTH.

KnacoBete ca Haii-BUCOKOTO HHMBO Ha arperupaHe Ha Mpo(ecuuTe W JUTHKHOCTHTE,
ompesielieH! ¢ o0XBaTa Ha CXOAHHU MPOQPECHOHATHU O0JACTH, B KOUTO CE€ IpHJIaraT CXOJHHU
3HaHUS, YMEHUS W HABWIM, NMPUIOOUTH Ype3 CHOTBETHA MOJTrOTOBKA M HATpyHaH OmuT; B
Krnacugpukanuara te ca AeBeT UM ca O3HAY€HU C eIHO3HadeH IudpoB koxa ot 1 mo 9.
Bropwkenute cuiv ca BKJIFOYEHH B Kiac ,,0”.

[TogknacoBe ca monpasneneHusi Ha kiacoBete. B Knacudukanusra te ca 28 u ca
O3HAYeHHW C JBY3HAYeH IU(PPOB KOJ, CHIbpXKaN] WH(POpMAIMS 3a KiIaca U ChOTBETHUS
MOJIKJIAC.

I'pynure ca nmoapasnenenust Ha nojkiacosere. B Knacudukanusra te ca 118 u ca
O3HaYeHH C TpU3HAUYeH HU(POB KO, ChAbpKaml HHPOpMaus 3a Kiaca, MOAKIaca M
CHOTBETHATA IpyTIa.

Enunuunute rpynu ca noapasnenenust Ha rpynure. B Knacudukanusra te ca 401 u
ca O3HAU€HHU C YeTHpU3Ha4YeH IUGPOB KOJ, ChIbpKall HHPOpMAIMs 3a Kiaca, MoJKjaca,
rpynara U ChOTBETHATa €IMHHWYHA Tpymna. B ciaydanTe, Korato B ChCcTaBa Ha JajieHa Tpyra
UMa caMO €lHa €JMHWYHAa TpyMna, T.e. TpyHara He ce IMOApa3Jens, MOCIEIHUAT 3HaK Ha
YeTHpHU3HAYHMS U(PPOB KO Ha equHMYHaTa rpymna ¢ 0. ExuHnYanTe Tpynu ca ChbBKYITHOCT
OT CPOJHH JUTHKHOCTH W C€ XapaKTePU3UPAT KAKTO C M3BBPIIBAHETO HA CXOIHH JIEHHOCTH,

TakKa U C HACOYCHOCTTA HA 3HAHUATA U YMCHHATA KbM HU3BLPUIBAHHUTC )IeI\/'IHOCTI/I (Hanp. KBbM




IIPOU3BEXKIAHUS MPOIYKT UM KbM YNPABICHUETO U KOHTPOJIA Ha TEXHUYECKOTO CPEJCTBO, C
KOETO ce paboTH, PECIl. KbM MOBTAPSIINTE CE €IHOTUIITHU OIEPALIUN).

B pamkuTe Ha OTAETHUTE EAMHUYHU TPYHH ca 000COOCHH JITBKHOCTH, Ype3 KOUTO Ce
ONpeAeNAT M KOHKPETHU3MpaT 3aJauuTe, MpaBaTa M OTTOBOPHOCTUTE IPU H3IBJIHEHUE Ha
orpezeNieHa TpyaoBa AeiHOCT (Bua pabora wim pabotn). HanMeHOBaHHETO Ha JAIBKHOCTTA
OOMKHOBEHO C€ CBhCTOM OT KIIIOYOBA JyMa, XapakTepusupaima npodecusara, KbM KOATO ce
IIPUYNCIISIBA Ta3U AIBKHOCT U €JHA WM HAKOJIKO JOITBJIHUTEIHHU 1yMHU, KOUTO UTPasIT poJisiTa
Ha ONpeIeNUTEeN, Ype3 KONTO ce 00sCHsBA KIIF0YOBaTa TyMa.

Metoa ,IIbano wu3kiawuBane“: IskmouBane wna Kiaca, moxkmaca, rpymnara,
eIMHUYHATA TPyIa, Ha TPOPECUNUTE U JIHKHOCTUTE, KOUTO MPH HUKAKBU OOCTOSITENICTBA HE
Ouxa MOTJHM Ja ce H3IBIHSABAT OT HE3PSAMM XOpa (YacTUYHO HE3PSIIM WIM HAIBIHO
He3psimu). Crnenmdukata Ha 3a00NsBaHE HAa HE3PANIMTE XOpa HE MOXKE €IHO3HAYHO [1a
[IOCOYM KOM Ca JUTbKHOCTUTE, KOMTO T€ HE OMXa MOINIM Jla yNpakHsBaT, HO Ouxa MOIUIU
3HAYUTEIHO Ja NOMOTHAT mpoieca Ha peayuupane Ha HKII/I.

W3kimrouBane Ha UIBKHOCTUTE, KoWTO He Omxa moriau Ha 100 mpoieHTta na ce
U3MBIHABAT OT TO3M KJac XOpa MOXE Ja CTaHe Ha OCHOBaTa HAa HAKOJKO BaXXHU
UHCTPYMEHTA!

e Hopwmarusna ypenda.

e M3ucKkBaHMS Ha JUITBKHOCTTA.

e l3uckBanus Ha mpodecusra.

e (Crneundukara Ha paboTHaTa cpena.
e Cnenudukara Ha JUITbAKHOCTTA.

Wma MHOrO mupok Kpbr' OT Ipodecuu 3a YHeTo ynpaxHsBaHe € Heooxonumo 100%
3penue. Te He MoraT /a ce 3aeMaTr OT HUKOS OT KaTeropuuTe He3psiiu xopa. Taka BexHara
Morar jga ce wuskimodar mnpodecunte Brmouenu B Kiac — 0: [TPOOECHUU BHB
BBOPBXEHUTE CUJIN.

Meron ,,YacTuuHo u3K/IHYBaHe B rpymna*“: YactuyHo u3kimroyBaHe Ha ['pymm,
[Toarpynu n EnvHN4YHM rpynu upe3 MeToa Ha u3KiIrodeHusTa. Hanpumep no npesymmnnus ce
preMa, 4e MOXKe Ja ce M3KIIOYM JaJieHa rpyla Wik MOArpyna Mopaad cnenudukara Ha
n3nbiaHsABaHUTe neiiHoctu. Hampumep: 32 IlpuinokHU CcHeNMaTUCTH B 3]IpaBeOIa3BaHETO.
Camara kaTeropus moJicka3Ba (a MOXe U Jla ce IpOcCJIeId HOPMATUBHO), Y€ XopaTa 3aeMalliu
JUTBKHOCTUTE B Ta3u KaTeropus TpsOBa /1a HAMAT 1eULUT Ha 3PEHUETO, HO ChLIEBPEMEHHO B
camara KaTeropusi UMa M OTAEJHHU IIBbKHOCTH 32 YMETO YIpPaKHSBaHE TOBA YCJIOBHE HE €

3aabokuTenHO. Hampumep: PexabumuraTop.

HNmenHo rnopaay Ta3u NpuIruHa TYK MOXKE J1a CC OOITYCHE IIPpHUHIMIIA HAa U3KITFIOYCHUATA
T.C. 1a C€ MMOCOYH, Y€ B IrpyIara € J0IMyCKa U HAITUIHUCTO Ha HpO(i)eCI/II/I " JJIIBKHOCTHU, KOUTO

Oorxa Moriu Ja €€ 3aeMart OT Xopa CbC YBPCACHO 3PCHUC, HO TEXHUA IMPOLUCHT € TBHPAC MaJIbK
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U II03BOJISABA J1a C€ M3KIIOYM Ta3u KaTeropus KaTo IIOTEHIMAIHO BB3MOXKHA 3a TPYJOBa
peanu3anys Ha Xopa CbC yBpeldeHO 3penHue. Ha eaun cnenBamy etam Te OMxa MOIJIHM Ja ce
u3Benar karo oraenna rpyna B HKIIJI 3a ne3psim.

Taka morar na ce u3kmoyar 1enu rpynu kato: 71 Ctpourtennu pabOTHULM U CPOJHH
Ha TAX, 0e3 eNeKTpoTeXHUIM; 74 PaboTHUIM 1O MHCTAIUPAHE U PEMOHT Ha €JIEKTPHUYECKU U
€JICKTPOHHU CbOPBKEHUS U IPYTU.

Metoa Ha cbyeraBaHe Ha kareropuure B HKIIJI ¢ nundopmannonnara cucrema
MyCompetence.

Ha 6a3ata na xapakrepuctukute Ha otaennute kareropuu B HKIIJ] ca magenu u
O0IIM XapaKTEPUCTUKU HAa YMEHUATA M KauecTBaTa 3a yNpaKHsABaHE Ha TO3M KJIAaC WM Tpymna
npodecun. Tyk ZOIBIHUTETHO MOXeE Ja ce norieane kbM MyCompetence, 3a 1a ce mouepnu
I10JIE3€H ONUT U A0OPU NPAKTUKHU.

MyCompetence e nHpOpMaMOHHA CUCTEMa B 00JIACTTa YIIPABJICHUE HA YOBEIIKHUTE
pecypcu, KoaTo 00paboTBa TaHHM 32 ONMCAHWE HA JUTHKHOCTH, OCUTYpsIBA CTaHIAPTU3HPaH
oOMeH Ha uWHMOpMAaIMs, NPEAOCTaBsi WHCTPYMEHTH M APYTH CIEIHATU3UPaHU YCIIyTH 3a
OlLIEHKa Ha KOMIIETEHIIMUTE Ha paboTHaTa cuiia B bbiarapus.

Taka, cien kaTo ca mpeMaxHaTH NOPHUTE JBE KATETOPUM U € M3II0JI3BAH CIIMCBHKA HA
npodecuuTe MOCOYeH IO-TOpe, MOXe Ja ObJe JOCTHTHAT €IUH 3HAYUTEITHO pelylupaH
BapuanT Ha HKII/I.

Ilo-HaTaTbK B AMCEPTALlMOHHUSA TPYA, KbM IOIXy4YeHUs penyuupan BapuanT Ha HKII
e no0aBeH CHuChbK Ha TPaAULMOHHM M HOBU mNpodecuu, NPAKTUKYBAaHH OT XOpa ¢

HapYylIeHo 3peHue, Tr00e3Ho npenoctaBeH ot Chlo3a Ha ciienurte B buirapust.

34 TnaBa 4. ApxurekTypa Ha uUHPOpMALMOHHA CHUCTeMaTa 3a
nojnoMaraHe TpyAoOBaTa pea/iM3aliusiTa HAa XO0pa CbC 3PUTEJIHHU
yBpeXKJAaHUA

B nocJjicjHara rjaBa € IPCHJIOKCHA apXUTCKTypa 3a HU3rpaKAaHC Ha MOAJIOCTHA

HH(bOpMaHHOHHa CHUCTEMaA 3a ToAIIOMaraHe Ha XxoparTa CbC 3pUTCIIHU YBPCIKAAHU .

ApXI/ITeKTypaTa Ha CUCTEMATa 3a MoArnoMaraHe pcajn3aluiaTa Ha Xopa CbC 3pUTCIHU

YBpPCKIAaHUs, H3M0J3Ba BB3MOXKHOCTUTC 34 o6pa60TI<a Ha TOJIEMHU JaHHU. HaI/ICTI/IHa,

TPAAUIMUOHHUTE HHCTPYMCHTHU CC pasBUBAT U CE€ BKIIKOYBAT Cb}IHKIII/IOHa.]'IHOCTI/I, KOUTO C€

OTMHUTBAT Ja 00pabOTBAT TOJEMH JaHHH, HO B CHIIOTO BPEME C€ paslIupsiBa 00XBaTa U Ha

TOJIEMUTE HOaHHH. I'omemure JaHHU HN3UCKBAT HaGOp OT HOBH TEXHUKH M TEXHOJIOI'NH,

CcrocoOHU Ja 00paboTBAaT M aHAIM3HPAT B PEAJIHO BPEME CTOTHUIIM TepabalWTH OT JaHHW,

KaKBHUTO Ca HAIIPUMCEP NOTOUUTEC OT ayJUO- U BUICO- (I)aﬁHOBC.

3a Ja CC OIIMIIIC Ha171-o6u1aTa APXUTCKTYpa Ha JaACHa CUCTCMaA, TpSI6Ba Aa €€ OTKPOsT
HeliHuTe 0a30BU KOMITOHCHTH, Oa CC IMOCOYaT BPB3KUTC IIOMCKIAY UM U C 06Kp’B)KaBaIJ_IaTa
cpena, 1a ce OOBBbpKAT ¢ LIEIUTE U 33JaunTe Ha pasriexkaanara cuctema (Dwur. 1).
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®durypa 1. ApXHTeKTypa Ha CHCTeMaTa 3a MOANOMATraHe Peaju3aluATa HA X0pa ChbC
CIeNHATHH MOTPeOHOCTH, KATO ce H3MOJI3BAaT Bb3MOKHOCTHUTE 32 00padoTKa
HA roJIeMH JIaHHH

[IpencraBenata Ha WIIOCTpalUsATa apXUTEKTypa € BaluiHa B CIy4yauTe, KOraTo
nH(pOpMallMOHHATA CUCTEMa 1€ ce HaMHupa Ipu oTnaena ,,Josemku pecypeu®. CiyKUTeIuTe
Ha OTJIeJa JKeasT Aa MOTHPCAT CIYKUTENU, KOUTO Ca C OTPAaHUYCHH 3PUTEITHU BH3MOKHOCTH
U u30MpaT M3MEXIy BCHYKHM, KOMTO Ca PETUCTPUPAHU B CHUCTEMaTa caMO TE€3U, KOHUTO
OTrOBApSAT Ha T€3U KPUTEPHH.

To3u cnydaii obade e TBBpjAE orpaHuveH. TpsOBa cucremara ja € WHCTaJIUpaHa BbB
BCSIKa OpraHM3alys, KOATO HaeMa CIyXuTend. [10-BeposTHUAT CIEHapHii €, KoraTto JajeHa
¢bupma ¥Ma BB3MOKHOCTH M KeJlae Ja HaeMe Xopa ChC 3PUTEITHH YBPESXKIAHUS, J1a TOTHPCU
myOau4yHa MHPOpPMAIMOHHA CHUCTEMa, KOSITO € 0a3upaHa Ha HSIKOM OOILIOJOCTBIIEH CHPBBD,
Hanpumep uiu B bropoto mo tpyna wnu B Chioza Ha cnenute B bearapus. To3u BapuaHT 3a
BpPB3Ka MEKIY pabOTOIaTEeN U YOBEK ChC 3PUTEIHU YBPEKIAHMS M3TIIeXka Mo-BeposiTteH. [1o-
HAJ0Jy B U3JIOKEHUETO, CE Pa3riek]a UMEHHO TO3M BapuaHT Ha WH(OpPMaIlMOHHATA CHCTEMA
— T Ja ¢ 0a3upaHa Ha HIKOW OT MyONUYHHUTE CHPBBHPU, A0 KOHTO MOXKE BCEKH, KOWTO ce
MHTEpECyBa OT HaeMaHe Ha XOpa ChC 3PUTENIHU YBPEXKIaHUs, 1a UMa JIOCTBHII.

3atoBa mie ObJEe pas3riieaH MO OOUIOBAIHJICH CIydaid, KoraTo WH(OpMaIMOHHATA
CHCTEeMa 3a Bpb3Ka Ha XOpa ChC 3pUTEIHH YBPEXKAaHUS U paboToaTEeNNTe, 1a ce HaMHpa Ha
MyOJIMYEH ChPBBHP, 10 KOWTO UMAT JOCTHIT BCHUKH, KOUTO UMAaT HHTEPEC.

[IpennoxxeHaTa apXUTEKTypaTa 3a TO3U ciyuail e 0azupaHa Ha ABa Mojxyna (¢dur. 4.2).
[TepBUAT MOAYN € 3a XOpa ChC 3pUTETHH yBpeKAaHus (Moayn 1), Tepcemu npodecnoHanHa
peanuzanusi, a BTOPUAT MOAYT (MOIyN 2) € 3a ThpCEHE Ha CIYKUTEIH OT padOTOAATEICKU
opranm3anu. [Ipunoxxenuero TpsOBa 1a Moxke Aa 0b/ie JOCTHIIBAHO CBOOOTHO, MHACKCUPAHO
BBB BCHUKH THPCAYKH, TaKa Ye MHTEPECYBAIIUTE CE M OT JBETE CTPAHU Ja MOTaT Jia HAaIpaBsT
cBos n30op. [Ipu chxpaHeHHETO Ha JaHHUTE, KIFOUYOBA YacT OT apXUTEKTypara Ha CHCTeMara,
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OCHOBHA POJISI UTpae HM3IMOJI3BAHETO HA XPAaHHWIHIIA 33 TOJIEMH JaHHH, Thil Karo ayauo- u
BUzco- (pailmoBeTe Morar Ja 3aTpyIOHAT CHXPAaHEHHETO B KOHBEHLMOHATHH Oa3u U
mocJieBaIiara uM oopadoTka.
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@ur. 2. ApXuTeKTypa Ha yed NPUJIoKeHHe 32 BPb3Ka MeXK1y padoTogares H YOBEK CbC
3PUTEJHH YBPEKAAHNS C eI NPOo(eCHOHAIHA peau3anus

[To-HaTaThK B AMcepTalMsITa MOAPOOHO € pa3riie[]aH BCEKH OTAENIeH KOMIIOHEHT.

Monyn 1

[Totpeburenckuar wHTEpQEC, NMpeIHa3HAUeH 3a KpaeH MOTPEOUTENI ChC 3PUTCITHU
YBpPOXKIaHUS, € CHelupUYeH W TpsOBa Ja OTroBaps Ha IEIUTE HA H3TPAKIAHETO Ha
cUCTEeMaTa, a HMMEHHO IMOJIIOMaraHe Ha Xopa CbC 3pUTENHHU yBpexnanus (dur. 4.2).
WutepdeiichT TpsiOBa ma acucTHpa Xopara ChC 3pUTCIHMA YBPEKIAHHS, 3a Ja MOTar Ja
KaHJIMJATCTBAT 3a KellaHaTa MO3UIMs, KaTo M30MpaT OT CHHCHK C MO3UIMH, KOUTO Ca Hai-
noaxosauy 3a Tax. To3u Crnuchk ¢ mpodecuu U ATBKHOCTH 3a HE3pSIIH, € pa3padoTeH OT
aBTopa W oOMUcaH B mnpeauimHuTe r1aBu (Touka 3.7). CnuChKBT € B OCHOBaTa Ha
U3TpaKIaHeTo Ha MHTepdeiica, Thil KaTo TOM Chabpika B cede CH BH3MOXKHUTE Tpodecuu 1
TTO3UITUH, KOUTO MOTAT Jia 3aeMaT XopaTa ChC 3PUTEITHU YBPEKTaHNUS.

OcBeH cIHCBhKa, JPYTHAT CHINECTBEH apXUTEKTypeH co(TyepeH KOMIIOHEHT ¢ yel
dbopmara. 3a popmaTta € xapakTepHO, Y€ TpsOBa /a jJaBa BH3MOXKHOCT 3a paboTa C Hes Ha
Xopa cbe 3putenHu npodiemu.Kaksu ca criennUIHUTE KOMITOHSHTH TIPH U3TPAKIAHETO Ha
ye6 ¢opmara? Ha mbpBO MSACTO MEHIOTaTa M MOAMEHIOTaTa, MOrar jaa ca JeduHupaHu C
u3non3BaHeTo Ha html Tar area, koiito neduHupa 00JIACTH OT OOEKTHTE, KOUTO MOTaT Ja ce
KIIMKHAT, KOTaTO BBPXY TAX C€ MO3UIMOHHMpA Kypcop WM MHIIKa. Moxe Ja ce M3Ioy3Ba
npeobpasysarens Ha Text-to-Speech nanpumep Speechify, Google Cloud Text-to-Speech u
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IIp., KOCTO Ja AOBCIAC N0 O3BYHYAaBAHC Ha TCKCTAa OT MCHIOTATa, UIIOCTPAIMHUTEC U OCTAHAJIUTE
BXOJHH KOMIIOHCHTH.

/ MeHto Tekct ByToHu Cnucbum. ..
Bpaitnosa u

Ayau
3anuc 3anuc s »@\ S
KOHBEUWOHanHa

TekcT -
oy R T 0 —
‘ sawerf ]/ on

g
MukpodoH 49 Speech-to-Text '\ 10 oPeeC AaHHN
N A l

MpeoBpasyeaxe MpeoGpasyeaxe . I

®ur. 3. KomnoHneHTM Ha BXOJAHHSI MHTep(eiic Ha cucTeMa 32 XOpa CbC 3PHUTEHH
YBpEKIAHUSA

AyAN0—

B Tasm wact Ha uHTepdeiica mMorar sa ce M3MOJI3BaT Hall-HOBUTE TEXHOJIOTHUH 3a
npeoOpa3yBaHe Ha TEKCT B 3BYK U CbXPaHEHHETO BbB (paill uiau B 3amuc B 0a3zaTa JJaHHU U
o0paTHO, MpeoOpa3yBaHETO Ha 3BYK B TEKCT U 3allUCBAHETO MY B ChOTBETHHUTE €JIEMEHTU —
3anuc B 0a3arta naHHM uiaM ¢aitn. Ilpu msrpaxiaHeTo Ha BXOAHUS UHTepdeiic Morar aa ce
M3MO0JI3BaT pa3jiMyHU XaplyepHU KOMIIOHEHTH, CIIELUATHO Ch3/IaJIEHH 3a paboTa Ha Xopa CbhC
3pUTENHU yBpEeKIaHUs. B mpenumnHuTe riaBu Ha HacTOSIIUSA TPYJ Osixa pasriiejaHd MHOTO
TaKMBa XapAyepHU KOMIOHeHTH. llpminokumu ca Hampumep OpaifioBara KiaBHAaTypa,
OpailioBUsT MOHUTOP, MUKPO(GOH U mp. MoraT chIlo Taka Jia ce M3IO0J3BaT U CTaHIAapTHU
XapayepHH ycTpoiicTsa (pur. 3).

Karo knaBuatypeH BXOJ MOXe Ja ce U3IM0J3Ba OOMKHOBEHa WM OpaiiioBa
KJIABUATypa, B 3aBUCUMOCT OT CTEIIEHTA Ha 3pUTENHO yBpexaaHe. OCBEH KJIaBUAaTypeH BXOJ
MOJKe Ja ce MpeIBUAM U BXOJ ¢ MUKPO(DOH (aynno-pexopaep), KOUTO ch3aaBa ayaunodaii.
[ToTpeburenckusaT uaTepdeiic Ha cucTemMara MOXKe J1a MPEJICTaBIsABa CTaHIAPTEH HHTEPPEIic,
BKJIIOUBAII PA3JIMYHU KOMIIOHEHTU - MEHIOTA, OYTOHM, MaJalld CIHUCHIH, TEKCTOBH MOJETa,
paauoOyTOHM, KyTHMM 3a OTMETKM M Ip.. BcCuUkum Te3um KOMIOHEHTHM TpsiOBa J1a ca
KOH(UTYpUpaHU Taka, Y€ CTaHAApTHUTE KOHBEPTOPH OT TECT KbM 3BYK Jla Morar ja I'
npeoOpasysar. [Ipu momagaHe Ha MOCOYBAIIOTO YCTPOMCTBO BBPXY TAX, KOHBEPTOPHUTE
npeoOpa3yBaTr TEKCTa B MOPEHIIA OT 3BYIIH, CbOTBETCTBAIM HAa KOMIIOHEHTa OT HHTepdeiica.
3a nma MOXe Ja ce O03BydaT E€KpaHHUTE KOHTPOJM, Te TpsOBa Ja ca 3aJajJeHu dYpe3
cnenuanuzupanute ARIA Ttarose B HTML. HM3nosns3BaneTo MM HOpUBH  BB3MOXKHO
03ByYaBaHETO Ha CBAbP)KAHHETO Ha eKpaHa. Upe3 TAX eKpaHHUTE YETUU MpaBsT
ChJIBP’KaHUETO JOCTHITHO 3a MPeoO0pa3yBaHETO HA TEKCTA BbB 3BYK.

Upes OpaiinoBaTa KJIaBHaTypa MOXeE Jia c€ Ch3aaze aBToOnorpadus, aa ce MOMbIHAT
roJietaTa, HEOOXOIMMHU U 3abJDKUTENHU TpU GopMyIisip 3a paboTa — n300p Ha MO3ULUS OT
Crnucrpka ¢ nmpodecunte, BbBEXK/1aHE HA YMEHUS U 00YUYEeHUsI, KOUTO € UMaJl He3pSIIUs, TIPYTH
naHHU. Ype3 MUKpo(OH MOKE Ja ce 3amluile MOTHBAIlMOHHA pey, KOATO Jla Ce 3alluile B
ayauogaii, KolTo 1a 0b/1e ChbXpaHeH U 00paboTeH.
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Karo Bxox B cucTemara, MOXe Jia ce U3I0JI13Ba U CIeHaIn3upan codryep 3a ayuo u
BH/JIeO (OMMHCaH MO-TOPE B HACTOSIIHS TPY/), KOWTO MOTAT Jja M3MOJI3BAT XOpaTa ChC 3PUTEITHU
yBpexaanus. To3u cnenuanuzupan copTyep Moxke aa Obe deren Ha ekpaHu (screen reader)
ot tumna Hanpumep Ha NVDA (NonVisual Desktop Access), KoiTo mpruemMa TeKkcTa OT eKpaHa
U TO IpeoOpa3yBa BbB 3BYK.

BB3MOXXKHO € CBIIO Taka HE3pAIUAT Ja HWMa MOJIrOTBEHA NPEABAPUTEITHO
aBroounorpadus BbpXy (aiisl, KOWTO na Objae 3BYKOB, WM Buicodain. Te3n maHHM Morat
CBHIIO Ja ce 00XBaHAT OT BXOJIHUS MHTep(delc U BIOCIEACTBUE 3aicaHu B 0azata TaHHH U
00paboTBaHM KaTO TOJIEMH JaHHHU.

Monyn 2

W3xonsT Ha uHPOpMaMOHHATA cHCTEMa 3a paboToAaTelnss € KOPEHHO pa3jindHa OT
BXOJIHHSI KOMIIOHEHT 3a XOpaTa ChC 3PUTEIIHU YBPESKIAaHUsA. TO3M KOMIIOHEHT MOXKE Ja

ChIbpKa cTaHaapTHa ye0 (opMma, C KOHTPOJIM U KOMIIOHEHTH, KOMTO CE€ pealu3upar ¢
KOHBEHIIMOHHUTE CPEJICTBA U IIaTHOPMH.

Ha u3xona Ha cucremara 3a paboromarens (pur. 4), Moxxe 1a UMa JaHHU, U3BEIACHHA OT
KOHTpoJHuTe B uHTep(delica — ume u Qammus, aBTroduorpadus, mosuius ot Crnuchbka ¢
MOAXOISANIN MPOQPECHH 32 KOATO C€ KAaHIUAATCTBA, U Tp., a CHIIO TaKa U ayauodaiii, KOUTo
ChIbpKa MPUMEPHO MOTHBALIMOHHATA PeU U IPYTH JaHHU, 3alIUCaHH OT ayJIe0-peKopaepa.

= W3Bepu OT CrincbK ¢
NoAXoAALLM NO3NLUK

Moauums 1 -

—

Mosnuma 2
M3bepu cnyxuTtenu

v

= [aHHu 3a cryxuten

cVv
Anpec
MOTMBaLlMOHHa pey

Que. 4. Komnonenmu na uzxoda na ungopmayuonnama cucmema npu pabomooamens,
muvpcewy 0a Haeme X0pa cbC 3PUMENHU YEPEHCOAHUS

Jannute U aynuodairbT Morar Ja ce CbhXpaHAT B 0a3a JaHHU. Ayauogaiinosere,
TeHEepHpaHu OT (POHT-€HJ CHCTeMara, CJell OIpENeNieH MEePHOA OT BpeMe OTTroBapsT Ha
KPUTEPUUTE 3a TOJIEMH JaHHU. JlaHHWTE HapacTBaT MO 00eM M CKOPOCT Ha 0OpaboTkaTta, a
CBIIO TaKa M 10 TUMOBE. JlaHHWTE, KOWTO MOCTHIIBAT B TaKaBa CHCTEMa MOTAT Ja BapupaT Ja
ca pa3HOOOpa3HHU 0 TUIIOBE U ChAbp)KaHUE. 3BYKOBHUTE (aiijioBe MOrat fa ObJaaT Harnmpumep
wav, mp3, m4a u np. Buneodaiinosere mora na 6vmar avi, mkv, mp4 u mp. Cucremara
TpsaOBa J1a Moke J1a 00paboTBa BCsAKakBH (hopMaTH, 0e3 3HAUeHHE OT TEXHUS TUl. B To3n
CMHUCHJ 3almo4yBaT Ja oTroBapsat Ha Tpute V (volume, velocity, variety), kouto ca
XapaKTepHUTE YepTH HA TOJIEMUTE NaHHHU U W3HUCKBAT CelMaIn3upan copryep 3a oopadoTka.
AymuodaiinoBere u BumeodaiioBeTe ChIIO W3UCKBAT CHENHATH3UpPaH cOPTyep, KOETO OIIe
noBeye HaToBapBa oOpabotkara. ['onemuTe naHHuM — ayauodaitioBe, win Buaeodaiiaose e
nobpe na ce cpxpanssaT B Hadoop u oO6paboTkara um na Obae mpeHacouyeHa KbM CHUCTEMA,
npegHa3HaueHa 3a 00paboTKa Ha TOJIeMH JaHHU. TpagullMOHHUTE CUCTEMH 3a 00paboTKa Ha
JTAaHHU HsIMa JIa MOTaT Jla Ce CIPaBsAT ¢ U3MCKBaHUATA 32 Obp3a 00paboTKa B pealHO BpeMe Ha
pa3IUYHU 1O TUII JaHHU.
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Ha ¢ur. 5 e nokazan enuH BB3MOXKEH U3XOJl OT CHCTEMaTa, Taka, KaKTO T'O BIDKIA
paboTomarens ThpCell Ja HaeMe CIYXKHUTEJ ChC 3pUTETHHM yBpexaaHus. OTHOBO BOJEII B
to3u uHTepdeiic e CnuchbKkbT ¢ Npodecuu, KOUTO ca MOAXOASIIN 3a XOpa ChC 3PUTEIHU
yBpexnaanus. Paboronarenst, TpsOBa 1a u3depe Mo3uLuATa, KOSTO IO HHTEPECYBa, CIE TOBa

Ja mnpericaa u H36epe OT CITMCBbKa C XO0pa, KaHAWJATCTBAJIN 34 Ta3U IMO3UIIUS.
< C ® 127.00.1:8050

') Google Kaptu & Google Mpesogau Q YHCC :: Yuusepcvr... Pastu Mouveku % CrossRef - DOI Dep... Impala ﬂ HBO Max E] Process Portal Q Pasnucanne 1 b

ThpceHe Ha KAaHIAHAATH 3a padoTa

‘ Hpocnymai’n’e MOTIIBALIIIOHHOTO CBHOOIMIEHIIe

II36epeTe exua 1w nosede mosmmmr: | [136epeTe KaHmIIAT: ‘ o A
\ \ i’ b 0:00/0:07 m—m—m———)

CreTeMeH aIMHHHCTPaTOP v IIan IIBaHOB

HBan HBaHOB

E— EBPOMENCKU ®OPMAT HA ABTOEMOTPA®US 100% + =] 03

WUBAHOB , UBAH
[yn., Ne, rp./c., now. koA, AbpxaBa ]

@ue. 5. H3x00 3a pabomooamenu - Mmooy 2 om apxumekmypama HaA UH@opmayuoHHama
cucmema

Taka opranusupan uHTep(delCchT 1aBa Bb3MOXKHOCT Ha paboTojaTenuTe Ja uzdepar
MO3ULUATA, KOSATO TBPCAT, J1a BUAAT BCHUKM XOpa, KOWUTO Ca KaHAMJIATCTBAIM 3a Ta3u
MO3ULMA, J1a MPOCIEIAT aBTOOMOrpadusaTa M Aa 4YysST MOTHUBAIMOHHOTO CBHOOIIEHHE Ha
KaHJuaTa.

OcBeH 4HCTO yTHINTapHA, NMPEAJIOKeHaTa apXUTEKTypa, ¢ Bb3MOKHOCTUTE 3a 3aIlnC
Ha ayJauo- U BUJeo- (ailjloBe pa3KpuBa M €1HA Ipyra Bb3MOXKHOCT. To3u MbT TpsiOBa jaa ce
HOTJIEJHE B ApYyTa II0COKA — J]a C€ aHAJIM3UPa IIIaCOBO MOTUBALMOHHO CHOOILEHHE 32 HAINYHE
Ha yOeleHOCT, yBEpEHOCT B 3HAHUATA M JKEIAHUE 33 3a€MaHE Ha KOHKpPETHA MO3MLUS 3a
pabota. Tl karo KaHAMJAT 3a paboTa U paboTojaTEeN HE ce HaMUpPAT (PU3MUYECKH Ha €THO
MSCTO, B TO3M Cly4ail, 3a paborojarenst Ou OWIO TPYAHO CaMO IO IPEJOCTAaBEHHUTE
MaTepHaii, ¢ OOMKHOBEH MPOYMT Ja Mojdepe KOM KaHAWAATH Ja MOKAHW Ha WHTEPBIO.
AHanM3bT HA MOTUBAIMOHHOTO CHOOIEHHE OM My JJaJl €IMH CUJIEH HHCTPYMEHT 3a Mo100p.
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4 3axk/siroyeHue

B HacTosmus nucepralMoOHEH TpPyA € MpeACTaBeHa IpUMepHa apXUTEKTypa 3a
U3rpakJaHe Ha CHCTeMa 3a MOJIOMaraHe peajn3anusira Ha Xopa ChC 3pUTENIHU YBPEXKIaHUS.
Pasrnenann ca WHQOpPMAIIMOHHUTE TEXHOJIOTMM MOJMOMAralid H3rpakJaHeTO Ha Ta3u
apxuTekTypa. B apxurekrypara Ha cucremaTa ce MOCOYBAT CHIIO TaKa BB3MOXKHOCTUTE 3a
ChbXpaHEHHE Ha TOJIEMHU JaHHH, TEXHOJIOTHHUTE 32 00paboTKa Ha ayAuo- U BUAEO Qailiose.

3a 5a ce U3rpaay NoaXoaslla apXUTEKTypa Ha IPUIIOKESHHE 3a TIOAIIoMaraHe Ha Xopa
ChbC 3PUTEIIHU YBPEXKIAaHUS 3a pealn3alds Ha a3apa Ha Tpyaa ¢ npemioxkeH CHHCBK ¢
npodecun, KouTO OMXa MOIIM Te Ja YIPaKHSABAT. 3a Ja Ce W3rpajd TO3W CIHUCHK, €
cb3nazena Merononorus 3a Mmoaudunupane Ha Hanmonanaust knacugukarop Ha npodecuure
u noexuocture (HKIIJ) B Crnmewk Ha mpodecunte u anwbxHocTHTe 3a HE3psmu (CILJ] 3a
HE3psIIH). Pe3ynrarsT OT METOAOJIOTHSTA CE TIPIJIara Mpyu U3TPaXkIaHETO HA apXUTCKTypaTa.

TpsbBa ma ce otOemexu W (PaKThT, Y€ JHEC PAAUKATHO CE€ TPOMEHST KaKTO
OTHOIIECHUATA Ha OOILIECTBOTO KbM IpOOJIEMUTE M BB3MOKHOCTUTE Ha XOpara C TpailHu
YBpEXJaHHsl, Taka M OTHOIIEHHWETO Ha JIMLATa OT Ta3d Ipyna KbM camMHuTe cebe CH, KbM
CBOUTE COOCTBEHU BB3MOKHOCTH, KbM TAXHOTO MSCTO B OOLIECTBOTO U B TEXHHUS COOCTBEH
KHMBOT U B PELIABAHETO HA TEXHUTE COOCTBEHH MPOOJIEMH.

VY Hac Bce ole HsAMa sicHa Wjaes 3a TOBa 10 KaKbB HAYMH TpsAOBa Ja ce pellaBa
npo0IeMbT 3a Mpo(eCHOHATHATA PeATH3aLUs U TPYI0yCTPOsIBAHETO Ha XOpaTa ChC 3PUTEITHU
yBpexaanus. I[lpu npenauiHMs NOJUTUYECKH PEXUM TIpHKara 3a TAX C€ IoeMale OT
nbpxaBaTa, kodaTto upe3 Cbroza Ha cienure (CC) moemalle aHra)KMMEHTa 3a Ch3/laBaHE
YCIIOBHSI 32 OTIOJI30TBOPSIBAHETO HA TPYIOBUTE BH3MOKHOCTH Ha HE3PALIUTE XOPa.

B mHacrosmus aucepTallMOHEH TpyJ € HANpaBeHO U3CIEeABaHE Kak HOBUTE
MH(OPMALIMOHHU TEXHOJOTUM M CHUCTEMHM IMOANoMarar npodecroHalHaTa peajau3anus Ha
XopaTa CbhC 3pUTENHU yBpeKaaHus. Upes u3rpaxaaHero Ha apXUTEKTypa Ha UHPOpMallOHHA
cucTeMa, B KOSITO J1a ca BIUIETEHH HOBUTE Bb3MOXKHOCTHU 3a 00pabOTKa Ha rojieMH JaHHU, IpU
U3IOJI3BAHETO Ha Hal-HOBUTE TEXHOJIOTMU 3a 00paboTka Ha ayauo- U Buieo ¢ailiose, €
yJleCHEHa Bpb3KaTa paboToAaTeNl — YOBEK ChC 3PUTEIHU YBPEXKIAHUS C Lesl IpodecroHamHa
peanu3anus.

B nmucepranmonHHMs Tpyan ca pasmiefaHd  MHGOPMAIMOHHUTE TEXHOJIOTUU
MOANOMAraiy M3rpakJaHeTO Ha Ta3M apXWUTEKTypa. 3a Ja ce M3rpagd IOAXO0AAIa
apXUTEKTypa Ha TMPUIIOKEHHE 3a IOJIIOMAaraHe Ha XOopa CbC 3PUTEITHU YBPEKIAHUSA 32
peanu3anys Ha mazapa Ha Tpyja, € reHepupaH Cruchk ¢ mpodecuu, KOUTO Orxa MOTJIH Te Ja
yopaxHsBar. ToBa € HampaBeHO THocpeAcTBOM Moauduuupanero Ha Hannonannus
KJIacupukaTop Ha MpoHEeCUnTe U ITHKHOCTUTE U UMILIEMEHTUPAHETO MY ChC CITUCHKA C Hail-
4ecTO YIpakHABAHUTE MPO(eCcrur B HACTOSIIUS MOMEHT OT XOpa ChC 3PUTEITHU YBPEXKIaHUS.

HeJ’ITa Ja CC€ H3CjacaBa Tadh 4YaCT OT HOBHUTC I/IH(I)OpMaI_[I/IOHHI/I TCXHOJIOTHUH, KOUTO
ouxa IIOAIIOMOI'HAJIN HpO(pCCI/IOHaJ'IHaTa pcaj3anus Ha XopaTa CbC 3PUTCIIHU YBPCKIAAHUS €
INOCTUTHATA MU € MU3rpaJiCHa aApXUTCKTypa Ha I/IH(I)OpMaI_II/IOHHa CHUCTEMA, B KOATO Ja cCa
BIIJICTCHU HOBHUTC BH3MOXXHOCTH 3a o6pa60TI<a Ha TroJICEMHU JaHHH.
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JlBeTe XWMoOTe3W, 3a/aJeHU B HA4YaJIOTO Ha AWCEPTAlMOHHU TPYH Ca JTOKa3aHH, a
UMEHHO:

1. Wsrpanena e emuHHa METOMOJOTHsA, Ha Oa3aTa Ha KoATO Oemie Ch3aancH
Crucek Ha TpodeCUuTe U JIBHKHOCTUTE, KOWTO MOTaT Ja C€ YMNPaXHSIBAT OT XOpa ChC
3pUTEITHU YBPEKIAHUS.

2. M3non3Bann ca BB3MOXKHOCTHUTE HAa HOBHUTE TEXHOJIOTMHM 3a IOJIOMaraHe
TpyJlOBaTa peajin3alus Ha XO0pa ChC 3PUTEITHU YBPEXKIAHUS 32 M3TPaxJaHe Ha apXUTEKTypa
Ha MH()OpPMAIMOHHA CHCTEMa, MOJIoMarama Bpb3Kara paboromarea — pabOTHUK ChC
3pUTENHU YBPEKIAHHUSL.

Bcexku dyoBek ¢ Hapymi€HO 3pCHHUC HMa CBOJ YHHUKaJIHA XapaKTCPpUCTUKA OT
HpO(beCI/IOHaJ'IHI/I KadecTBa. OHOBa, KOC€TO € Bb3MOKHO 3a €IUH, MOKE J1a HE € Bb3MOXHO 3a
APYTUTC U O6paTHO. pr,Z[OBaTa peaiu3anusga € BbIIPpOC HA JIMYHA MOTUBALIUA, HpO(beCI/IOHaJIHa
IIOoAroTOBKA, CIIOCOOHOCT 3a HHTCI'pals B O6H_IGCTBOTO H CIIpaBgdHC C CIKCIHCBHUTC
IpCaAN3BHUKATCIICTBA.
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5

Hay4yHM 1 HayYHO-NPUJIOKHU PUHOCHU

[Ipennoxena e kinacudpukanus Ha coPTyepHUTE U XapILyepHU TEXHOJOTHH B MOMOII Ha
Xoparta ChC 3pUTEITHH YBPEXKIAaHUS 3a MOJIIIOMaraHe npoiieca Ha TPyA0B peaau3alusl.
Pa3paborena e meromosnorusi 3a Moauduiupane Ha Hanmonannara xnacuduxanus Ha
npodecunte u rbkHOCTUTE B PenyOnuka bearapus (HKII) B Crincbk Ha mpodecuunte
u jurbkHOocTUTE 32 He3psmu (CI1J] 3a He3psim).

Jepunupan e Meroi, upe3 KOWTO Ja ce ChueTasT TpUTe eieMeHTa - ,,CIUCBKBT C
npodecun, MOAXOIAIIM 32 XOpa B HEPABHOCTOWHO MOJOXEHHE , ¢ HEOOXOAMMHUTE
WHOOPMALIMOHHN W KOMYHUKAIIMOHHU CpEJCTBAa B TIOMOII HA HE3PAIUTE U
OTIOBECTSIBAHETO HA TE3U CPEACTBAa Ha pabOTONATENIMTE, KOUTO MCKAT Ja HaeMaT TaKHBa
xopa (ciuchk npodecuu - Heooxonumu UKT - paboTtoxarenn).

[IpoekTupana u pazpaboTeHa € apXUTEKTypa Ha HH(OPMALMOHHA CHCTEMa, B KOSITO Jia ca
MHTETPUPAHU HOBUTE BB3MOXKHOCTU 32 00pabOTKa Ha rojieMu AaHHU, IPHU U3MOI3BAHETO
Ha Hali-HOBHUTE TEXHOJIOTUH 3a 00paboTKa Ha ayAuo- U BUAEO (paiioBe 3a ylecHABaHE Ha
Bpb3KaTa paboTojgaTel — YOBEK CBhC 3PUTENHU YBpEXKIaHUA C Ien MpodecruoHanHa
peanmm3arsi.

Wsrpagen e paboTemn mpoTOTUN Ha YacT 0T HH(OpMAIIMOHHATA CUCTEMa OT TJIeIHA TOYKa
Ha paboToaaress npu moa00p Ha KaJpu ChC 3PUTEITHU YBPEKIaAHUSI.
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1 General characteristics of the dissertation work

1.1 Timeliness of the problem

Professional realization is not only a problem, but also a personal commitment of all
those who are looking for their place in the labor market. For the visually impaired, this
engagement depends on institutions and needs to be mediated by technological means and
solutions.

The employment of people with impaired vision should not be a priority only for
people falling into this class, but also for the state. And recently, this problem has become
more and more relevant. The non-interference or passive position of the state leads to its
abdication of caring for them. In this way, it could be said that they are deprived of basic
human rights given to them by the constitution, namely the right to a dignified life and work.

Today's information technologies provide great opportunities to help people with
visual impairments in their socialization.

In the dissertation, an attempt is made to investigate how new information
technologies and systems will support the professional realization of people with visual
impairments. By building an information system architecture, in which the new possibilities
for processing big data are integrated, while using the latest technologies for processing audio
and video files, an attempt is made to facilitate the relationship between an employer and a
person with visual impairments. disabilities for the purpose of professional realization.

1.2 Object and subject of the study

The object of the study is the problem of employment of people with visual
impairments. The object of the study are the professions and positions that could be exercised
by these people, as well as the new technical and technological means that would support this
process.

The subject of this dissertation is the construction of an information system
architecture supporting the employer-employee relationship with visual impairments. In the
architecture of the system, new possibilities for data processing, technologies for processing
audio and video files can be used in an attempt to facilitate the relationship between employer
and visually impaired person with the aim of professional realization.

1.3 Aresearch question of the present work

The research question that is posed in the present work is: "How to modify the NKPD
to create a list of occupations suitable for people with visual impairments and build an
information system architecture to support the work realization of people with visual

impairments on the basis of on this list, will it contribute to the employment of these people?”

1.4 Hypotheses

The leading idea in formulating the hypotheses in this dissertation work is that it is
possible to support the process of employment of people with visual impairments by building
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an information system architecture to support the employment of people with visual
impairments and modifying the NKPD.

The main hypotheses formulated in this dissertation are:

Hypothesis 1:

A unified methodology can be built, based on which to achieve mediation of the
employer-person with visual impairments relationship, for work realization and social
adaptation.

Hypothesis 2:

The possibilities of new technologies can be used to support the employment of people
with visual impairments and to build an information system architecture supporting the
relationship with an employer - a worker with visual impairments.

1.5 Objective of the dissertation work

The purpose of this dissertation is to prove the hypotheses formulated above on the
basis of analyzing and modifying the National Classifier of Professions and Positions in
Bulgaria. Specifying an example algorithm of steps that could modify the classifier by
excluding from it the professions and positions that could not be exercised by the visually
impaired. And on this basis, building an architecture of an information system and describing
the contributions and to support the realization of people with visual impairments in order to
facilitate the relationship employer - person with visual impairments in the process of
professional realization.

1.6 Dissertation tasks

In more detail, the set objective covers the following main aspects and tasks:

e To define the basic concepts related to people with visual impairments.

e To make an overview of existing and new information technologies that would support
the professional realization of people with visual impairments.

e To present a list or a set of technical and technological means to mediate the process of
employment of people with visual impairments.

e To modify the National Classifier of Professions and Positions in Bulgaria.

e To create an architecture of an information system based on the researched problem -
labor realization of people with visual impairments, making maximum use of the new
possibilities for data processing, as well as generating and collecting analytical
information.

e To describe the architecture of the created system and its basic components, to indicate
the connections between them and with the surrounding environment, in order to tie
them to the goals and tasks of the system under consideration.
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2 Structure and content of the dissertation

Introduction

CHAPTER I. Definition of terms related to people with visual impairments

1. Nature and classification of special needs

2. Nature and types of visual impairments

CHAPTER II. IT environment for social integration and employment of people with
visual impairments

1. Overview of technological means

2. Classification of technologies and means

3. Classification of software and hardware technologies to help people with visual
impairments to support the process of employment.

4. Software information technologies to help people with visual impairments

5. Hardware information technologies to help the visually impaired

6. Adaptive facilities

7. Accessible Mobile Apps - Accessible Mobile Apps

Chapter I11. Methodology for modifying the National Classification of Professions and
Positions in the Republic of Bulgaria (NCPS) in the List of Professions and Positions for
the Blind (SPD for the Blind)

1. Nature and methodology of the National Classification of Professions and Positions in the
Republic of Bulgaria (NCPD)

2. List of professions and positions (SPD)

3. Methodology for modifying the National Classifier of Professions and Positions (NCPS) in
the List of Professions and Positions for the Blind (SPD for the Blind)

4. Structure of professions and positions for the blind, based on the structure of the National
Classifier of Professions and Positions in Bulgaria (NKPD)

5. The most established professions and positions in which the work of blind people is used

6. Professions, specialties, positions for blind people

7. List of traditional and new professions practiced by visually impaired people

8. Method for assessing competences, skills and the necessary technical, technological and
informational means

Chapter IV. Architecture of the information system to support the employment of
people with visual impairments

1. Description of the architecture

2. Building a web application for a connection between an employer and a person with visual
impairments for the purpose of professional implementation on a public server

3. The description of the application modules

4. Data storage layer

5. Sentiment Analysis of a motivational message

6. Data storage architecture layer

Conclusion

Scientific and scientific-applied contributions

References

Applications
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3 Brief presentation of the dissertation work
3.1 Chapter 1. Defining concepts related to people with visual impairments

This chapter defines some concepts related to people with visual impairments, which
concepts are used later in the study.

Visual impairment is a consequence of functional vision loss, quite often as a result of
a disturbance of the eye itself. Such an eye may include retinal degeneration, albinism,
cataracts, glaucoma, muscle problems resulting from visual disturbance, corneal damage,
diabetic retinopathy, congenital diseases and infections.

The degree of visual impairment can vary greatly from person to person. The
impairment can be myopia or hyperopia, color blindness, tunnel vision, partial vision and
farsightedness, as well as total blindness. Most people with visual trauma have partially
preserved vision. In fact, only 5% of visually impaired people are unable to see anything.
There are different types of visual impairments.

The focus of this dissertation is only on people with visual impairments.

3.2 Chapter 2. IT environment for social integration and work realization
of people with visual impairments

In the second chapter, the environment for social integration and work realization of
people with visual impairments is considered, from the point of view of information
technologies that could improve and make possible the activities of these people.

The modern information society has enough accumulated potential for using
information and communication technologies (ICT) to help people with visual, hearing and
physical disabilities. ICT can play a key role in ensuring equal access to education and work
for these individuals, that is why it is important to promote and discuss the existing modern
ICT solutions that can help them in this process.

When reviewing the scientific research related to the use of ICT for working with
people with disabilities, it can immediately be established that, globally, the role of ICT in the
process of inclusion of these persons has not been thoroughly and extensively studied.

There are partial solutions to the problem with ready-made information technologies
(IT): applications for individual tasks such as braille, OCR (Optical character recognition),
text readers, etc., but they are not unified and agreed in a single system with an informational
and/or educational purpose.

These people need additional attention and preparation in order to be fully included in
society. Specialized training programs and activities should be developed for them, which are
suitable for perception and adapted to the specific problems of different types of disabilities.
The same applies to learning resources developed with the help of ICT.

For this purpose, both methodical knowledge of the specifics of their difficulties,
caused by the type and degree of their impairment, and knowledge of the technological
parameters of the various specialized hardware and software applications are necessary.
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In general, the classification of ICT means to help people with visual impairments can
be presented as follows:
1. Software information technologies to help people with visual impairments
Accessible software
e Educational Technology - Educational Technology
e GPS (Software) - GPS (Software)
e Braille translators - Braille Translators
¢ Video magnifiers - CCTVs/Video Magnifiers
e Screen Magnification Systems - Screen Magnification Systems
e Screen Readers - Screen Readers
e Speech Synthesizers - Speech Synthesizers
e Digital Talking Book Player Software
e Optical Character Recognition Systems - Optical Character Recognition
Systems
e Electronic Notetaker (Speech) - Electronic Notetaker (Speech)
e Other speech products - Miscellaneous Speech Products
2 Hardware information technologies to help the visually impaired
e Braille printers - Braille Printers
e Electronic Notetakers (Braille)
e GPS (hardware)
¢ Digital Talking Book Players (Hardware) - Wikiwand Digital Talking Book
Players (Hardware)
o Refreshable Braille Displays - Refreshable Braille Displays
3. Adaptive facilities
4. Accessible Mobile Apps - Accessible Mobile Apps

3.3 Chapter 3. Methodology for modifying the National Classification of
Professions and Positions in the Republic of Bulgaria (NCPS) in the List
of Professions and Positions for the Blind (SPD for the Blind)

The purpose of the research presented in this chapter is to transform the National
Classifier of Professions and Positions (NCPS) into a List of Professions and Positions that
could be practiced by people with impaired or completely lost vision. This is achieved by
following a sequence of steps based on several basic methods.

The National Classifier of Professions and Positions in Bulgaria (NCPS) is taken as a
basic document and its structure and methodology are followed, using the accumulated useful
experience in the organization and structuring of professions and positions in our country. The
classifier subdivides professions and positions depending on their place in the hierarchy of
public work, depending on the specifics of the activities performed and, last but not least,
depending on the degree and nature of the professional qualification of individual individuals.
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The National Classifier of Professions and Positions in Bulgaria (NCPD) , classifies
these professions and positions according to certain criteria and methodology. It, in turn, can
be used as a starting point for the exclusion of certain groups of occupations that could not be
practiced by the visually impaired and the totally blind. The structure of the National
Classification of Professions and Positions /NCPD/ includes the following main division:
Classes, Subclasses, Groups, Single Groups, Professions and Positions.

Classes are the highest level of aggregation of professions and positions defined by the
scope of similar professional fields in which similar knowledge, skills and habits acquired
through relevant training and accumulated experience are applied; In the Classification, there
are nine of them and they are indicated by a unique numerical code from 1 to 9. The armed
forces are included in class "0".

Subclasses are subdivisions of classes. In the Classification there are 28 of them and
they are indicated by a two-digit numerical code containing information about the class and
the corresponding subclass.

Groups are subdivisions of subclasses. In the Classification, they are 118 and are
marked with a three-digit numerical code containing information about the class, subclass and
the corresponding group.

Unit groups are subdivisions of groups. In the Classification, they are 401 and are
indicated by a four-digit numerical code containing information about the class, subclass,
group and the corresponding unit group. In cases where there is only one single group in the
composition of a given group, i.e. the group is not subdivided, the last character of the four-
digit numerical code of the single group is 0. Single groups are a set of related jobs and are
characterized both by the performance of similar activities and by the orientation of
knowledge and skills to the activities performed (e.g. to the produced product or to the
management and control of the technical means used, or to the repeated operations of the
same type).

Within the framework of the individual groups, positions are distinguished, through
which tasks, rights and responsibilities are defined and specified in the performance of a
certain labor activity (type of work or works). The job title usually consists of a keyword
characterizing the occupation to which this position is assigned and one or more additional
words that play the role of a qualifier that explains the keyword.

Total Exclusion Method: Exclusion of the Class, sub-class, group, single group, of
occupations and positions which under no circumstances could be performed by blind persons
(partially blind or totally blind). The specificity of the disease of blind people cannot
unambiguously indicate which jobs they could not exercise, but which could significantly
help the process of reducing NCPD.

Exclusion of positions that could not 100 percent be performed by this class of people
can become the basis of several important tools:
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e Regulations.

e Job requirements.

e Requirements of the profession.

e The specifics of the work environment.
e The specifics of the position.

There is a very wide range of occupations for which 100% vision is required. They
cannot be taken by any of the categories of blind people. Thus, occupations included in Class
- 0: OCCUPATIONS IN THE ARMED FORCES can be immediately excluded.

In-Group Partial Exclusion Method: Partial exclusion of Groups, Subgroups and
Single Groups using the Exceptions method. For example, it is assumed that a group or
subgroup can be excluded due to the specificity of the activities performed. For example: 32
Applied Health Care Professionals. The category itself suggests (and can also be traced
normatively) that the people occupying the positions in this category must not have a vision
deficiency, but at the same time in the category itself there are separate positions for the
exercise of which this condition is not mandatory. For example: Rehabilitator.

It is for this reason that the principle of exceptions can be allowed here, i.e. to indicate
that the group also allows the presence of professions and positions that could be occupied by
visually impaired people, but their percentage is too small and allows to exclude this category
as potentially possible for the employment of people with impaired vision. At a later stage,
they could be listed as a separate group in the NKPD for the blind.

Whole groups can thus be excluded, such as: 71 Construction workers and related
workers, excluding electricians; 74 Electrical and electronic equipment installation and repair
workers and others.

Method of combining the categories in the NKPD with the MyCompetence
information system.

Based on the characteristics of the individual categories in the NKPD, general
characteristics of the skills and qualities for practicing this class or group of professions are
also given. Here you can additionally look to MyCompetence to gain useful experience and
good practices.

MyCompetence is an information system in the field of human resources management
that processes job description data, provides standardized information exchange, provides
tools and other specialized services for evaluating the competencies of the workforce in
Bulgaria.

Thus, after removing the above two categories and using the list of occupations
indicated above, a significantly reduced version of the NCPD can be reached.

Later in the dissertation, a List of traditional and new professions practiced by
people with impaired vision , kindly provided by the Union of the Blind in Bulgaria, was
added to the reduced version of the NKPD.
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3.4 Chapter 4. Architecture of the information system for supporting the
employment of people with visual impairments

In the last chapter, an architecture is proposed for building a comprehensive
information system to support people with visual impairments.

The architecture of the system for supporting the realization of people with visual
impairments uses the possibilities of big data processing. Indeed, traditional tools are evolving
and incorporating functionalities that attempt to handle big data, but at the same time, the
scope of big data is expanding as well. Big data requires a set of new techniques and
technologies capable of processing and analyzing in real time hundreds of terabytes of data,
such as streams of audio and video files.

In order to describe the most general architecture of a given system, its basic
components should be highlighted, the connections between them and with the environment
should be indicated, and they should be related to the goals and tasks of the system under
consideration (Fig. 1).
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Figure 1. System architecture for supporting the realization of people with special needs,
using the capabilities of big data processing

The architecture presented in the illustration is valid in cases where the information
system will be located at the Human Resources department. Department officials wish to
search for employees who are visually impaired and select from among all those registered in
the system only those who meet these criteria.

However, this case is too limited. The system should be installed in every organization
that hires employees. The more likely scenario is when a company has opportunities and
wants to hire people with visual impairments, to look for a public information system that is
based on some publicly available server, for example, either in the Labor Bureau or in the
Union of the Blind in Bulgaria. This option for a relationship between an employer and a
visually impaired person seems more likely. Further down in the presentation, this version of
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the information system is considered - it is based on one of the public servers, to which
anyone interested in hiring people with visual impairments can have access.

Therefore, it will be considered on a generally valid case, when the information system
for the connection of people with visual impairments and employers, is located on a public
server, to which everyone who is interested has access.

The proposed architecture for this case is based on two modules (Fig. 4.2). The first
module is for people with visual impairments (module 1) looking for professional fulfiliment,
and the second module (module 2) is for looking for employees from employer organizations.
The application should be freely accessible, indexed in all search engines, so that those
interested on both sides can make their choice. In data storage, a key part of the system
architecture, the use of big data stores plays a major role, since audio and video files can be
difficult to store in conventional databases and their subsequent processing.
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Fig. 2. Architecture of a web application for a connection between an employer and a
visually impaired person for the purpose of professional realization

Further in the dissertation, each individual component is discussed in detail.

Module 1

The user interface designed for a visually impaired end user is specific and must meet
the goals of the system's construction, namely assisting people with visual impairments (Fig.
4.2). The interface should assist visually impaired people to apply for the desired position by
selecting from a list of positions that are most suitable for them. This List of occupations and
jobs for the blind was developed by the author and described in the previous chapters (point
3.7). The list is the basis of the construction of the interface, as it contains the possible
occupations and positions that people with visual impairments can occupy.
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Besides the list, the other essential architectural software component is the web form.
It is characteristic of the form that it should enable people with visual problems to work with
it. What are the specific components in the construction of the web form? First of all, menus
and submenus can be defined using the html tag area, which defines areas of the objects that
can be clicked when a cursor or mouse is positioned over them. A Text-to-Speech converter
such as Speechify, Google Cloud Text-to-Speech, etc. can be used to voice the text of menus,
illustrations and other input components .
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Fig. 3. Input interface components of a visually impaired system
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In this part of the interface, the latest technologies can be used for converting text to
sound and storing it in a file or in a database record and vice versa, converting sound into text
and recording it in the corresponding elements - a record in the database or a file . In the
construction of the input interface, various hardware components specially designed for the
work of people with visual impairments can be used. Many such hardware components have
been discussed in previous chapters of this work. Examples include the braille keyboard,
braille monitor, microphone, etc. Standard hardware devices can also be used (Fig. 3).

A regular or braille keyboard can be used as keyboard input, depending on the degree
of visual impairment. In addition to keyboard input, an input with a microphone (audio
recorder) can be provided, which creates an audio file. The user interface of the system can be
a standard interface, including various components - menus, buttons, drop-down lists, text
fields, radio buttons, checkboxes, etc. All these components must be configured so that the
standard test-to-sound converters can convert them. When the pointing device lands on them,
the converters convert the text into a series of sounds corresponding to the interface
component. In order for screen controls to be voiced, they must be specified using the
specialized ARIA tags in HTML. Their use made it possible to dub the contents of the screen.
Through them, screen readers make content available for text-to-sound conversion.

The braille keyboard can be used to create a resume, fill in the necessary and
mandatory fields for a job form - choosing a position from the List of Occupations, entering
skills and training that the blind person has had, other data. A motivational speech can be
recorded through a microphone to be recorded into an audio file to be stored and processed.

As an input to the system, specialized audio and video software (described earlier in
this work) that can be used by visually impaired people can also be used. This specialized

32




software can be a screen reader such as NVDA (NonVisual Desktop Access), which accepts
text from the screen and converts it into sound.

It is also possible for the blind person to have a pre-prepared resume on a file that can
be an audio file or a video file. This data can also be captured by the input interface and
subsequently stored in the database and processed as big data.

Module 2

The output of the information system for the employer is radically different from the
input component for the visually impaired. This component can contain a standard web form,
with controls and components that are implemented using conventional tools and platforms.

At the output of the system for the employer (Fig. 4 ), there may be data output from
the controls in the interface - first and last name, resume, position from the List of suitable
occupations applied for, etc.,, and also an audio file, which contains, for example, the
motivational speech and other data recorded by the audio recorder.
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Fig. 4 . Information system output components for the employer seeking to hire people with
visual impairments

The data and audio file can be stored in a database. The audio files generated by the
front-end system after a certain period of time meet the criteria for big data. Data is growing
in volume and processing speed, and also in types. The data entering such a system may vary
in type and content. Sound files can be for example wav, mp3, m4a etc. Video files can be
avi, mkv, mp4 etc. The system must be able to handle any formats, regardless of their type. In
this sense, they begin to meet the three V's (volume, velocity, variety), which are the
characteristic features of big data and require specialized software for processing. Audio files
and video files also require specialized software, which adds to the burden of processing. Big
data — audio files or video files — should be stored in Hadoop and their processing redirected
to a system designed for big data processing. Traditional data processing systems will not be
able to cope with the demands of fast, real-time processing of different types of data.

In fig. 5 shows one possible way out of the system as seen by an employer seeking to
hire a visually impaired employee. Again leading this interface is the List of Occupations that
are Suitable for People with Visual Impairments. The employer must select the position they
are interested in, then review and select from the list of people who have applied for that
position.
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Fig. 5. Exit for Employers - Information System Architecture Module 2

Organized in this way, the interface allows employers to select the position they are
looking for, see all the people who have applied for that position, track the resume and hear
the applicant's motivational message.

In addition to being purely utilitarian, the proposed architecture, with its ability to
record audio and video files, reveals another possibility. This time, it is necessary to look in a
different direction - to analyze a voice motivational message for the presence of conviction,
confidence in knowledge and desire to occupy a specific job position. Since the job applicant
and the employer are not physically in the same place, in this case, it would be difficult for the
employer to select which candidates to invite for an interview just by reading the materials
provided. Analysis of the motivational message would give him a strong selection tool.
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4 Conclusion

In this dissertation, an exemplary architecture for building a system to support the
realization of people with visual impairments is presented. The information technologies
supporting the construction of this architecture are considered. The architecture of the system
also indicates the possibilities of storing big data, technologies for processing audio and video
files.

In order to build an appropriate architecture of an application to support people with
visual impairments for realization in the labor market, a list of occupations that they could
practice is proposed. In order to build this list, a Methodology was created to modify the
National Classification of Occupations and Positions (NCOC) into the List of Occupations
and Positions for the Blind (SPO for the Blind). The result of the methodology is applied in
the construction of the architecture.

It should also be noted the fact that today the attitudes of society towards the problems
and opportunities of people with permanent disabilities are radically changing, as well as the
attitude of persons from this group towards themselves, towards their own opportunities,
towards their place in society and in their own lives and in solving their own problems.

In our country, there is still no clear idea of how the problem of professional
realization and employment of people with visual impairments should be solved. Under the
previous political regime, their care was taken over by the state, which, through the Union of
the Blind (SS), undertook to create conditions for the utilization of work opportunities for
blind people.

In the current dissertation, a study was made of how new information technologies and
systems support the professional realization of people with visual impairments. By building
the architecture of an information system, in which the new opportunities for processing big
data are woven, while using the latest technologies for processing audio and video files, the
relationship between an employer and a person with visual impairments for the purpose of
professional realization is facilitated. .

The information technologies supporting the construction of this architecture are
considered in the dissertation work. In order to build an appropriate architecture of an
application to support people with visual impairments for realization in the labor market, a
List of occupations that they could exercise was generated. This was done by modifying the
National Classifier of Occupations and Positions and implementing it with the list of
occupations currently most frequently practiced by people with visual impairments.

The goal of researching that part of the new information technologies that would
support the professional realization of people with visual impairments has been achieved and
an information system architecture has been built in which the new possibilities for big data
processing are woven.

The two hypotheses set at the beginning of the dissertation have been proven, namely:

1. A unified methodology was developed, on the basis of which a List of professions and
positions that can be practiced by people with visual impairments was created.
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2. The possibilities of new technologies have been used to support the employment of people
with visual impairments to build an architecture of an information system supporting the
employer-employee relationship with visual impairments.

Each person with impaired vision has his own unique characteristic of professional
qualities. What is possible for one may not be possible for others and vice versa. Employment
is a matter of personal motivation, professional training, ability to integrate into society and
cope with daily challenges.
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5

Scientific and scientific-applied contributions

A classification of software and hardware technologies is proposed to help people with
visual impairments to support the process of work realization.

A methodology has been developed for modifying the National Classification of
Professions and Positions in the Republic of Bulgaria (NCPS) in the List of Professions
and Positions for the Blind (SPD for the Blind).

A method has been defined by which to combine the three elements - the "List of
occupations suitable for disadvantaged people™ with the necessary information and
communication tools to help the blind and the disclosure of these tools to employers who
want to hire such people ( list of occupations - required ICT - employers).

An information system architecture was designed and developed, in which the new
possibilities of processing big data were integrated, using the latest technologies for
processing audio and video files to facilitate the connection between an employer and a
visually impaired person for professional purposes. realization.

A working prototype of part of the information system was built from the employer's point
of view when selecting personnel with visual impairments.
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