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Pozensmymo npobnemy edockonanenns npoyecie uamecenHs ingopmayii npo
HABKOIUWIHILL C8IM HA NAKOBAHHI MOBAPI6 hapmayesmuyHoL tl Xapuoeoi RPOMUCI080CI
O/151 GKJIIOUEHHSl He3PAUUX TH00ell Y HOPMATbHe CYCHIIbHe cepedoguuye (015l Camocmili-
HOI i0enmugbixayii npodykmy) ma 3abe3neyerHst NOBHOYIHHOLO IHOPMAYIliHO20 OOMIHY
Midic Humu. Jlocriodceno ocoonueocmi Cnputinsimms Hespsuumu wpugmy bpaiins, nane-
CEHO20 KOHSPeGHUM MUCHEHHIM Ma 3 GUKOPUCIMANHAM Notiepapiunol gomveu Ha pizHi
Kapmouu. 30ilicheno exchepmte OYiHIOBaH s TH00bMU 3 8A0AMU 30PY HANUCIE PeTbEGHO-
KpAnKosuM wpugmom, Ompumani pe3yiemamu onpaybo8aHo 3 3acmocy8anHsIM Camu-
cmuuno2o naxemy Statistika 0ns y3aeanvHeHHs OYMOK eKCHepmie.

Knrouosi cnosa: wipugpm bpatins, konepesne muchens, noniepaghiuna ¢ono-
2a, maxkmujibHe CNPULHAMMS, eKCnepmu, 4umaobenvHicmb.

ITocTanoBKa mpodeMu. AfanTaiiis JItoed 3 BaaMu 30py B HABKOIHUIITHBO-
My CEpeIIOBHIII BUPIIIYETHCS BEIUKOI MipOIO 3 BUKOPHCTAHHSIM 3BYKOBHX HOCIiB
iHpopMarii, THPIOTEXHIYHUX 3ac00iB, BUAAHHAM KHHT i TIOCIOHHKIB 3 KpamrkoBO-
penbeGHUM 300paKeHHAM, HaHeCeHHAM iH(opmMarii mpudTom bpaiinsg Ha moBepX-
HIO MTaKOBaHb Xap4OBUX 1 JiKapchkuxX mpomykTiB. Ilpyn HanecenHi mpudTty bpaii-
751 BUPOOHUKH 3ITKHYIHCS 3 PAIOM MPOOIeM, TEpeayCciM 3 TTOTaHUM CIPHHHATTIM
OTO MWIPUGPTY HEIPSIUMH JIIONBMH, OTOK BHHHUKIA MOTpeda MOKPAIIUTH SIKICTh
JIPYKOBAHOTO TPOAYKTY IS HE3PSYHUX 1 BAOCKOHAIUTH TEXHOJIOTII0 BUTOTOBICHHS
MaKOBaHb 13 1M IIpU(TOM.

AHaJi3 ocTaHHIiX aociimkeHb Ta myoJikauiii. [IpoBenenuii anamis icHy-
IOYMX TEXHOJIOTiN BUTOTOBJIEHHS mpudTy bpaiinsg HagaB MOXKIHMBICTE YCTaHOBUTH,
10 JJIs1 HAaHECEHHS penbe(HO-KPaKOBUX 300paskeHbh PH BUTOTOBJICHH] TaKyBallb-
HOI TIPOMYKIii BENTUKAMHU HAKJIaJaMHd HAWOLIbII €KOHOMIYHO €()eKTHBHE BHKOPH-
CTaHHSI MPOIECY THCHEHHS. BogHOUAC Bi/ICYTHI TEXHONOTI9HI iHCTPYKIIi IPOBEICH-
HS TIporiecy HaHeceHHA mpudTy bpaiins, TexHIYHI XapaKkTepUCTHKH MMaKyBaJIbHUX
KapTOHIB HE MICTATh peKOMEHIAITIN mo10 €(heKTHBHOCTI TAaKTHIHLHOTO CIIPUHHSATTS
iX TIOBEpXHI HE3PSYNMH JIOABMHU, HU3bKI eKCIUTyaTalliifHi BIACTHBOCTI CYIPOBO/-
JKYIOTBCS TTOTPeOO0I0 BAOCKOHAJIEHHS TEXHOJIOTIYHOTO MPOIeCy HaHeCeHHS iH(Oop-
Martii mpudToM bpaiinsg Ha makoBaHHS CITOCOOOM TUCHEHHS Ta IMiIBUINEHHS SKOCTI
penbeQHO-KPATKOBOTO 300paxkeHHs [1-9].

Meta crarTi. BaknmuBoro ekcruTyaTalliifHOI0 XapaKTEepHUCTHKO mpudTy
Bpaiins € TakTUIIbHE CIPUAHATTS HE3PSIYMMU JTFOIBMH, aJ)Ke KOPUCTYBad BHUCTYIIAE
TOJIOBHUM €KCIIEPTOM y MHTaHHSIX BU3HAYEHHS SKOCTI HammciB. BimmosimHo, MeTa
JMOCITIDKEHHS ToJIsATaa B MPOBEACHHI €KCTIEPTHOTO OIIHIOBAHHS HE3PSYNMMH Ha-
nuciB mpudTom bpaiins, HaHeCeHNX KOHTPEBHUM THCHEHHSM Ta 3 BUKOPHUCTAHHIM
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notirpadiaaoi GoapTH, IS BCTAHOBJICHHS BIUIMBY (DOJIBIM HA TAKTWIBHE CIPHI-
HATTS Ta YATAOCTHHICTh HE3PSTIHMH JTIONHMH.

Bukaan ocHoBHOro Mmarepiany aociaimkenHs. JlochmipkeHHS TPOBOIH-
JIUCh Ha KapTOHAX ISl HaHeCeHHS mpudTy bpaitns mapok Stromcard (OiusHmis),
Arktika (ITonpma), Alaska (ITompmra), Hansol Hi-Q (ITx. Kopes), Exprint (Bosn-
rapis): Stromcard, Arktika (GC1) — menrono3Huii KapTOH 3 ABOIIAPOBHM MTOKPHT-
TSM JIUIIEBOI CTOPOHU ¥ cirabokpeiimoBanuM 3BopoToM; Alaska — 1ienromo3nmid, 3
JIBOIIAPOBUM KpPEHIOBAaHMUM MOKPUTTSM JIMIIEBOT CTOPOHU Ta KPEMOBUM 3BOPOTOM;
Exprint, Hansol Hi-Q (GD2) — MakynaTypHHii KapTOH IBOIIIAPOBOTO KPEHTyBaHHS
JUITHOBOI CTOPOHH Ta 3 CiprM 3BOPOTOM. Lle kKapToHU cepeaHboi IMyXKOCTI, X IMHpo-
KO BUKOPHCTOBYIOTh Ha MOMIrpadiaHuX MiIIPHEMCTBAX YKpaiHU I BUTOTOBJICHHS
MaKyBaJbHOI MPOIYKITii.

Binbutku 3 peapepHO-KpanKoBUM MPUGTOM OTPHMYBAIH CIIOCOOOM TpPaIH-
IIHHOTO KOHTPEBHOTO TUCHEHHS Ta 3 BUKOPUCTAHHSIIM IIPO30poi rmorirpadiaaoi ¢hoirb-
ru Mapku JGT PPO-000 muisixom 11 BHOipKOBOTO HAHECEHHS Ha €JIEMEHTH CHMBOJIIB
mpudty bpaitns. OrmiHroBaHHS 3MiHCHIOBAIOCH 30-Ma HE3pSIUMHU CKCIIEPTaMH B
YMOBaxX HaBYAJIbHO-peadLTiTaliiHOTO TIeHTpY «JIeBeHs». ExcnepTHe MOCIiKeHHS
MOJISATAJIO B TOMY, OO0 KOXXKHHUH EKCIEpT — HE3aJeKHO BiJl IHIMNX, HAJaB BIACHY
OIIiHKY HamucaM mpudTy bpaiins 3a mkanoro Big 1 mo 4 6aniB: 1 — CUMBOIHN HE K-
TabebHI; 2 — Majlo YuTa0elbHi; 3 — CMMBOIM YMTA0ENbHI; 4 — BHCOKOYMTAOCIbHI
(unTabeNnbHICTh MAKCUMATHHA).

Pesynbraté eKcrepTHOTO OIiHIOBaHHS OyJIO ONparbOBaHO 3 JOTIOMOTOI0 Me-
TOIIB MaTeMaTHYHOI CTaTHCTHKH 3 BUKOPUCTAHHAM TakeTy Statistika [1, 4]. Bukopu-
CTOBYIOUM METOMKH CTAaTHCTHYHOTO aHaJI3y JaHNX, 00UMCIIEHO OCHOBHI CTaTHCTHYHI
nmapaMeTpr: MaKCUMAJILHOTO, MIHIMAJILHOTO # CepemHbOT0 apu(PMETHIHOTO 3HAYCH-
HsI, CTAHAAPTHOTO BIIXHWIICHHS BiJI CEPETHBOTO, TUCTIEPCil, ACUMETPIi, eKCIIeCy.

Y pe3ynbrati IpoBeAeHNX AOCIIKCHb YCTAHOBJICHO, 10 HAWHIKINMHE Oa-
JaM{ eKCIepTH ormiHwm mpudT bpaiind, HaHeCCHH KOHTPEBHUM THCHEHHSM Ha
nemrono3Hi kaptonn Arktika, Stromcard i Alaska, a HalBUIIIIMH — KOHTPEBHUM
THCHEHHSM 3 (DOThroro Ha MakynaTypHux kaproHax Hansol i Exprint. HalGinpmmii
PO3KH]I 3HAUYCHb CKCIIEPTHUX OIIHOK OyII0 3ahikCOBaHO IS peabeHO-KPAITKOBOTO
mpudTy Ha KapToHi Alaska, a HaiimeHmMiT — 3 QoaproI0 HA KapToHI Exprint.

Ilepm HiX TIPOBECTH y3arajdbHEHHS TyMOK €KCIIEPTiB, OyJO MepeBipeHo iX
Ha y3TOKEHICTh, IO BUCTYIIA€ MTEPEIYMOBOIO SKOCTI OTPUMAHUX OIIHOK. Y3To.-
KEHICTh JYMOK €KCIIEPTiB BU3HAYAIH 3 TIOTIOMOTOI0 KOe(DiIlieHTa paHTOBOI KOPEIIs-
ii Kernema abo Criipmena ta koedimienTa KoHKopaarii [5].

OrmpaI-oBy09M MaTepiany KOJICKTHBHOI €KCTIEPTHOI OIIHKH, BUKOPHUCTOBY-
BaJli METOX PAaHTOBOI KOPEJAIii, JII YOTO JaHi, TIONePEIHbO OAcpX aHi B Oanax,
BiJIIOBITHUM YHHOM DPAHXHUPYBAJIW B HAMPSIMKY 3MEHIIEHHS, OTPUMYIOUN OIIHKH
paHriB. Y miACYMKY 3aCTOCYBaHHS METONy PaH)XHPYBaHHS OTPUMAHUX €KCIIEPTHUX
OITIHOK TIOCITY>KHJIO OCHOBOIO TSI IIOOYIOBH MAaTPHITh TTOTIAPHUX TIOPiBHSIHD.

Koedimient mapHOi paHTOBOT KOpEIAIIii po3paxoBaHo 3a GOpMyIIor0:
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Koedinient napHoi panroBoi kopensuii 3miHoeTsest 1—< p <+1. ko p=1,
1Ie BizoOpakae MOBHUI 30ir JyMOK JIBOX €KCIIEPTIB; 3HAUCHHS p=—1 CBIAYUTH, 1110
JYMKH €KCIIEPTiB BIIHOCHO PaHKUPYBaHHS BAKIUBOCTI (PaKTOPIB MPOTHIICHKHI.

I3 3acTocyBanHsaM Moayist Nonparametric Statistics po3paxoBaHo KoeQillieH-
TH PaHTOBOT KopeJsLii. 3 MaTpHili paHroBoi kopessinii CripMeHa BUSIBJICHO, 1O 3a-
3BHYall EKCIIEPTH MalOTh Y3rOo[PKEHY IYMKY IIOJAO MUTAHb JOCHTIKEHHS, OCKITbKH
po3paxoBaHi koedirientu € oinpmumu Bix 0,65 1 10CTOBIpHI.

[Momanpmii po3paxyHKH IpOBEIEHO B TOMY K Moyt Nonparametric Statistics,
BUKOPUCTOBYIOUH PAaHTOBHI JIUCTiepcHU aHaiiz dpigMeHa Ta po3paxyHOK Ko-
edinienTa xonkopaanii Keanena.

Koedirient konkopaaiii o0uncieHo 3a GopMysioro:
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Jie m — KUTBKICTh €KCIIEPTiB, 3aTy4eHUX 10 Y4aCTi B KOJIEKTHBHIN €KCTIIEPTHIHN OLiH-
ui; 1, 2, 3,...; m — MOXJIHMBI HOMEpPU EKCIEPTIiB; 71 — KUIBKICTh JOCIIIKYBaHUX
o0’ekTiB; 1, 2, 3, ... n — HOMEp MOXJIMBHX 00 €KTIB; Rij — paHr, OTPUMaHUU j-M
00’€KTOM BiJ i-TO €KCIepTa; S, — cyma paHris; dj — BIIXWJICHHSI CYMU Bij] cepel-
HBOT; / — KUIBKICTh IPYII 3B’A3aHUX (OIHAKOBHX) PAHTiB; ¢, — KUIBKICTb 3B’SI3aHUX
paHriB y KOXHiii rpymi.

Koedinient koHkopaanii 3MiHIOeThCS B Mexkax 0 < K conS 1. 31 30UIBLIEHHSIM
3HaueHHs Koe(ilieHTa KOHKOpHALil MiABHIIYETbCS CTYIiHb Y3TO[KEHOCTI TYMOK
EKCIIepTiB.

3rigHo 3 OTPUMAaHKMMU JaHUMU Koe(ilieHT koHkKopaalii Kennena mns Bciei
KUTBKOCTI JJOCITIPKYBaHUX 00’ €KTIB 32 3HAYCHHSM € Onu3bkuM 10 oaunuiti (0,840006),
110 BKa3y€ Ha HASBHICTb Y3TOMKEHOCTI JYMOK €KCIIEPTiB.

CrarucTHyHy 3HAYYIIICTh Koe(ilieHTa KOHKOpZAalii HmepeBipeHo 3a Kpu-
tepiem Ilipcona (x;):
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Po3spaxyHKoBe 3Ha4eHHs (X} ) 3iCTaBISETBCS 3 TAOMMIHUMHE (x” ) UIst n—] CTYy-
HeHiB cBoOOIM Ta 10Bipyoi iiMoBipHOCTI (P = 0,95 a6o P = 0,99). Skimo x; > x’, Ko-
edillieHT KOHKOpAALl ICTOTHHH, SKIIO X X, < X, — HEOOXiTHO 30UIBIINTH KiTbKICTh
€KCIIEPTiB TPyIH.

O6uncnene 3HaueHHs kpurepito [lipcona (p = 0,00000) miaTBepaKy€ AOCTAT-
HIO Y3TOPKEHICTh JYMOK €KCIIEpPTiB i € 3HauuMuM, ocKinbku p<0,05, a pe3ynsratu
EKCIIEPTU3U MOXKYTh OyTH BUKOPHUCTaHI JJIs OAAIBIINX PO3PAXYHKIB.

I3 3amy4eHHsSM METOJiB MaTEeMAaTUYHOI CTATHUCTUKHU MOTPiOHO OyIio oTpuma-
TH y3arajbHEeHy AYMKY €KCIIEPTiB CTOCOBHO PEUTHHTY JOCIIKYBaHOTO Pelbe(HO-
KParnKoBOTo MpU(Ty, yTBOPEHOTO Pi3HUMHU CIIOCOOaMHU Ha MaKYJIaTyPHHUX Ta IIEIHO-
JIO3HMX KapToHaX. JlJi1 1bOTO 3aCTOCOBAHO aJAMTUBHUN METOI, KOJU MiJACYyMKOBHUI
PEUTHHT KapTOHY BHU3HAYAETHCA 32 CYMOIO BCiX paHTiB, YCTAHOBIICHUX JUISI HHOTO
excniepramu (Taom. 1).

Taomuus 1
Pan:xupyBaHi A1aHi TAKTHJIBHOTO cipuiiHATTS Wpu¢Ty bpaiias,
HAHECEHOI0 KOHIPEBHUM THCHEHHAM Ta 3 BUKOPUCTAHHAM (POJIbIH
HA J0CHiIZKYBaHNX KAPTOHAX

< < L] — p= ™ o] k) Il &)

| 2| g | 2| & |25|S5|&g5| 858|585

ekcrepra 2 <& | <&| EE | FE| AS

wnn v oM

1 3 4 5 6 7 8 9 10 11
Ekcnepr1 9 9 5,5 5,5 2 5,5 5,5 2 2
Excriept2 9,5 6,5 9,5 6,5 6,5 2,5 2,5 6,5 2,5 2,5
Excriept3 9 6 9 9 6 2,5 2,5 2,5 2,5 6
Excriepr4 9 9 9 6 6 2,5 2,5 2,5 6 2,5
Ekcnept5 7 9,5 9,5 7 7 3 3 3 3 3
Excnept6 9,5 7 9,5 7 7 4,5 2 4.5 2 2
Excnept7 9,5 7 9,5 7 7 3 3 3 3 3
Ekcnept8 9 9 9 6,5 6,5 3 3 3 3 3
Ekcrniept9 9 9 9 5,5 5,5 5,5 5,5 2 2 2
Excnepr10 9,5 7 9,5 7 7 3 3 3 3 3
Excneprll 5,5 9,5 9,5 5,5 5,5 1,5 5,5 5,5 5,5 1,5
Excriepr12 10 7,5 7,5 7,5 7,5 3 3 3 3 3
Excriepr13 10 7,5 7,5 7,5 7,5 3 3 3 3 3
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IIpomomxeHHs TaOII. 1

1 3 4 5 6 7 8 9 10 11
Ekcnepr14 9 6,5 6,5 9 3 3 3 3 3
Ekcneptl15 8 8 8 8 2,5 2,5 2,5 2,5 5
Excriepr16 6,5 9,5 9,5 6,5 6,5 6,5 2,5 2,5 2,5 2,5
Excneptl?7 7 7 9,5 9,5 7 3 3 3 3 3
Ekcrnepr18 9,5 7 9,5 7 7 3 3 3 3 3
Excnept19 9 9 9 5,5 5,5 5,5 5,5 2 2 2
Excriept20 9 9 9 6,5 6,5 3 3 3 3 3
Excriept21 9,5 9,5 7,5 4,5 7,5 1,5 4,5 4,5 4,5 1,5
Excnept22 9,5 7 9,5 7 7 3 3 3 3 3
Ekcnept23 9 6,5 6,5 9 9 3 3 3 3 3
Excniepr24 9,5 9,5 7 7 7 3 3 3 3 3
Excriept27 9 9 9 6 6 2,5 2,5 2,5 2,5 6
Excniept28 9 9 9 6,5 6,5 3 3 3 3 3
Excnept29 8,5 8,5 8,5 8,5 5 5 2 2 5 2
Excnept30 10 7,5 7,5 7,5 7,5 3 3 3 3 3

[ligcymMKoBHI pEHTHHT AJIS1 KOXXHOTO KapTOHY PO3Pax0OBaHO 3a (OPMYJIOIO:

s - 2R
aj:,,/ 5 S./':I:ln/l s
25
j=1
ne S; — cepemHiil paHr j-ro KapToHy; a,— Koe(iIieHT 3HATyIIOCTi.

Pesynbprati po3paxyHKiB IJIs JOCIIIKYBaHUX HAIUCIB 3 penbedHO-KpaKo-
BHAM MIPUGTOM 3rpyIIOBaHO B TaOMI. 2.

Tabmuis 2
Po3paxyHkoBi AaHi peiiTHHIOBOT OIIIHKM TAKTHJIBHOTO CIIPUHHATTS
wpudry bpaiins
IMapameTpu Cepeniii panr, KoedimienT 3Ha9ymIocTi,

mpudTy bpaiinsa = :
Arktika 8,883333 0,161515
Alaska 8,050000 0,146364
Stromcar 8,716667 0,158485
Hansol 6,866667 0,124848
Exprint 6,750000 0,122727
Arktika 3 doneroro 3,150000 0,057273
Alaska 3 donbrozro 3,316667 0,060303
Stromcard 3 ¢osbror0 3,300000 0,060000
Hansol 3 ¢omxproro 3,050000 0,055455
Exprint 3 ¢onbroro 2,916667 0,053030
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OTpuMaHUMH pe3yIbTaTaMH I ITBEPIKEHO, IO HAWBUIUN PERTHHT Y IIpH -
Ty bpaiiis, HaHeceHOro 3 BHUKOPUCTAHHSIM (OJBIM Ha MaKyJIaTypHUX KapTOHAaX
Exprint i Hansol, Tpoxu MeHIIIHI — 3 BUKOPUCTAHHAM (DOJIBTY Ha METIONIO3HUX Kap-
toHax Arktika, Stromcard, Alaska, a HaiiMeHITHIT peUTHHT ¥ TPUPTY, HAHECEHOTO
KOHTPEBHUM THCHEHHSM Ha IEII0I03H1 KapTOHH (IUB. Tab. 2).

3riHO 3 pe3yIbTaTaMHt eKCIIEPTHOTO OIIHIOBAHHS HAaMMUCH mpudToM bpaits,
HAaHECCHI KOHTPEBHUM THUCHEHHSIM Ta 3 BUKOPUCTAHHAM Hojirpadigaoi ¢poiasru Ha
JOCTIJKYBaHi KAPTOHU, MOXKHA BIIOPSIKYBATH 33 3DOCTAHHSAM PEHTHHTY:

Arktika — Stromcard — Alaska — Hansol — Exprint — Alaska 3 domsroro —
Stromcard 3 hoseroro — Arktika 3 gomsroro — Hansol 3 pomsroro — Exprint 3 omsroto.

BucnoBku. [IpoBeneHe ekcriepTHe OIIHIOBaHHS HamuciB mpudToM bpaitis
Ha Pi3HUX KapTOHAX J1ajl0 MOXKIIMBICTH YCTAHOBHTH, IO HailKkpalia YuTabeIbHICTh
Ta TaKTWJIbHE CIIPUHHATTS TOCATAETHCS MPHU HaHECCHHI momirpadigaoi ¢poasru Ha
€JIEMEHTH CHMBOIIIB PEIhEPHO-KPAITKOBOTO 300paKCHHS K Ha MaKyJaTypHHUX, TaK
1 TeNMroNmo3HuX KaproHax. OOpoOKa OTpUMAaHHUX PE3YIbTaTiB €KCIEPTHOTO OITIHIO-
BaHHS 3 BUKOPHCTAHHIM CTAaTHCTHYHOTO MakeTy Statistika mimrBepamia, o TyMKA
EKCIIePTIB € Y3TO/PKCHUMU W 3HAYMUMHU, PE3YJbTaTH SKCIIEPTH3H MOXYTh OYTH BU-
KOPHCTaHI JUTsI IIOTAJTBITHX PO3PaXyHKiB.
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INFLUENCE OF PRINTING FOILS ON THE EFFECTIVENESS
OF THE BRAILLE TACTILE PERCEPTION IN
ITS APPLYING BY CONGREVE STAMPING

D. A. Vakulich, K. F. Bazylyuk, V. Z. Mayik
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19, Pidholosko St., Lviv, 79020, Ukraine
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The world important issue is an inclusion of the blind people into the ordinary
social environment and ensuring the full formation exchange between them, so today
the urgent issue is to improve the process of the information application about the
surrounding world on the products packaging of pharmaceutical and food industries
of everyday use to meet the needs of the blind people in the independent product
identification. The paper researches the peculiarities of the Braille perception by
the blind people applied by congreve stamping and using different printing foils on
different cardboards. We have done the expert assessment of relief-dot inscriptions
by the blind people, the received results have been processed using the Statistica
statistical package for generalization of experts’ opinion.

Keywords: Braille typeface, congreve stamping, printing foil, tactile
perception, experts, readability.
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