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Abstract

The article provides an in-depth analysis of the scientific and practical
foundations for using international Braille graphic standards in the development
of tactile atlases and contour maps for students with visual impairments. The
necessity of systematizing tactile symbols, global experience, and established
standards is examined. Special attention is given to BANA, ISO, and GOST R
standards, their functions, advantages, and research-proven effectiveness. The
relevance of adapting international standards to the conditions of Uzbekistan
without developing a separate national standard is substantiated.
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Introduction

AHHOTAUSA

Makosaza Kypuimaa HyKCOHH OYiraH YKyBUHIIap YUYH MYJDKaUJIaHTaH TaKTHI
armac Ba €3yBcu3 (KOHTYp) XapuTaJapHH SpaTUIIa Xaikapo Opaiin rpadukx
CTaHAapmIapuaaH (OWIaTaHUIITHUHT UMUK Ba aMalluid acociapy EpUTHUIITAH.
TaxTun GenrunapHu TU3UMIIAIITHPHUII 3apypaTH, )Kax0oH TaKpHUOacu Ba Ma3Kyp
nyHanmumga Kalyn KWIMHTaH cTaHaaptiap Taxjauil kuiauHrad. BANA, ISO Ba
I'OCT P crangapTinapuHUHT Makcau, Bazudanapu, GyHKIHOHAT UMKOHUSTIIApU
Ba a(h3a/UIMKIAPU KYPUO UMKUIraH. Y36eKHUCTOH IIAPOMTHIA aTOXHAA MUILIHH
CTaHJApT WNLIA0 YHMKUII TIApT SMACIUTH, MaBXKyJl XaJdKapo CTaHAapTIapHU
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MIUIHA T, anid00 Ba TaOMMH-MKTHCOMUN XyCyCHsATIApra MOCIAIITHPHUIIL
OpKaJIM caMapad TAaKTHII TpaduK MaxCyloTiap sSpaTulll MyMKHHIUTH acociad
Oepuiras.

Kanur cy3nap: taktui amiac, KOHTYp XapuTa, TaKTHI Oenruiap, Opaiii rpapuk
cranaaptiapu, BANA, ISO, I'OCT P.

AHHOTALINA

B crarbe mnoapoOHO paccMOTpEeHbl HayyHble M MPAKTUYECKUE OCHOBBI
MPUMEHEHUSI MEXIYyHapOAHBIX CTaHIApPTOB OpaiiieBckoM Tpaduku mpu
CO3JJaHWU TAKTWIbHBIX aTIacOB W KOHTYPHBIX KapT ISl Yy4alluxXcsi C
HapymieHusiMu ~ 3peHus. (OOocHOBaHAa HEOOXOIUMOCTh  CHUCTEMaTH3alluU
TaKTUJIBHBIX YCIIOBHBIX 3HAKOB, IPOAHAJIM3UPOBAH MHUPOBOM OMNBIT H
JNEUCTBYIOIIKE CTaHAapThl. OTAeIpHOE BHUMAHUE yaeleHo cranaapram BANA,
ISO u I'OCT P, ux dbyHKIMAM, NPEUMYIIECTBAM U MOATBEPKAEHHON HAYYHBIMU
uccienoBanusMu dPdexkTuBHOCTH. JloKazaHa 11e1eco00pa3HOCTh ajanTaiuu
MEXKIYHAPOJHBIX CTaHJAPTOB K YCJIOBUSIM Y30ekucraHa 0€3 pa3paboTKu
OTJEIBHOTO HAlMOHAIBHOTO CTaHAPTA.

KiroueBble cj10Ba: TaKTUJIBHBIM atiiac, KOHTYpHas KapTa, TaKTWJIbHBIE 3HAKH,
cranaaptsl bpaiina, BANA, ISO, TOCT P.

Introduction

Studying international standards and global experience in creating tactile graphic
materials — particularly tactile atlases and unlabeled (contour) maps — for students
with visual impairments is one of the most pressing scientific and practical
challenges facing modern education. Such materials enable learners to perceive
geographic information not through visual channels, but through tactile
perception.

Conveying geographic information in a tactile form requires a high degree of
precision, systematic organization, and consistency. If there is no unified
approach and common rules for creating tactile maps, each author or
manufacturer may interpret symbols differently. This slows the formation of
territorial, regional, and spatial concepts in students and creates difficulties in
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FuOH

A

mastering educational material. Therefore, relying on international Braille
graphic standards helps address the key problems in this field.

The Role of Tactile Atlases and Unlabeled (Contour) Maps in the
Educational Process. A tactile atlas, by its content, is an important didactic tool
that both provides information and reinforces students’ existing knowledge. At
the same time, it can also serve the function of an unlabeled (contour) map. In
this case, the learner independently analyzes the placement of map elements, their
interconnections, and spatial relationships by feeling them with their hands.
Unlabeled maps serve to activate prior knowledge, ensure correct placement of
objects, and develop spatial thinking. Just as working with a pencil or paint is
important for sighted learners, working with tactile atlases and contour maps has
equal pedagogical value for learners with visual impairments.

The Need to Systematize Tactile Symbols. One of the main methodological
issues in creating tactile atlases and unlabeled maps is the establishment of a
unified system for using tactile symbols. Line thickness, dot height, relief shapes,
and the distances between them must correspond to human tactile sensitivity.

If there is insufficient distinction between symbols or if they are placed too
densely, learners may misinterpret information. Therefore, extensive scientific
research has been conducted worldwide to standardize tactile symbols, resulting
in the development of several international standards.

The BANA (Braille Authority of North America) standard is one of the most
widely used and scientifically grounded standards for creating tactile graphic
materials worldwide. It was developed based on studies of the tactile perception
capabilities of individuals with visual impairments, with strict norms established
for the dimensions, height, and spacing of dots, lines, textures, and relief
elements. The main purpose of the BANA standard is to ensure rapid, accurate
tactile perception with minimal cognitive load.

In the BANA standard, symbols for tactile maps and atlases are differentiated
according to their functional purpose. For example, different tactile shapes and
textures are prescribed for administrative boundaries, natural features, and
infrastructure elements. This facilitates comparison, differentiation, and
memorization of map objects. Scientific studies have proven that students who
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work with tactile maps prepared in accordance with the BANA standard develop
spatial representations more quickly and sustainably.

Another important aspect of this standard is its adaptability to the educational
process and its reusability. Tactile atlases developed according to BANA are
effectively used across various subjects, particularly geography, history, and
biology. Therefore, the BANA standard is recognized as a reliable methodological
foundation for both research and educational practice in creating tactile graphic
materials.

ISO (International Organization for Standardization) standards are aimed at
harmonizing tactile graphic materials at the international level, ensuring quality
and functional consistency of tactile maps produced in different countries. These
standards are developed with consideration for human tactile sensitivity, motor
coordination, and information processing speed, allowing tactile graphic products
to be used not only in education but also in public infrastructure.

ISO standards specify the dimensions of tactile symbols, relief height, minimum
distances between elements, and the physical properties of materials. These
requirements ensure safety and convenience in the use of tactile maps. Preventing
excessive density of symbols, especially on information-rich maps, is one of the
key objectives of ISO standards.

Scientific research shows that tactile maps based on ISO standards enhance the
ability of students with visual impairments to generalize and analyze geographic
information. Consequently, ISO standards serve as a universal platform for
national standards. In Uzbekistan as well, relying on ISO standards enables the
development of tactile graphic products that meet international requirements.
GOST R standards constitute a national system developed in the Russian
Federation for the production, distribution, and use of tactile graphic materials in
educational institutions. These standards are aimed at ensuring consistent quality
in the mass production of tactile maps and diagrams. They clearly specify
production technologies, material quality, and operational requirements for
finished products.

A distinctive feature of GOST R standards is their focus on the practical use of
tactile materials in education. Special attention is paid to durability, long service
life, and the preservation of tactile symbols. Tactile maps produced in accordance
with these standards maintain their functionality even after repeated use.
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Research results indicate that tactile graphic materials developed according to
GOST R standards facilitate recognition, differentiation, and memorization of
tactile symbols by students. Therefore, these standards can be applied in content
harmony with BANA and ISO standards. In the context of Uzbekistan, utilizing
GOST R experience serves as an important methodological basis for developing
tactile atlases and contour maps tailored to practical educational needs.

In the United States, Europe, and Asian countries, the creation of tactile atlases
and maps is supported at the level of state policy. Specialized research centers,
educational institutions, and non-governmental organizations collaborate in this
field. This experience demonstrates that reliance on international standards in
creating tactile graphic products ensures the quality and sustainability of
education.

Adaptation to the Conditions of Uzbekistan. There is no need for Uzbekistan
to develop a separate tactile standard, as international standards have been created
based on many years of scientific research and take into account human
physiology, psychological state, developmental pace, and tactile perception
characteristics.

However, these standards should be adapted to the Uzbek language, the Latin
alphabet, and the country’s natural and economic characteristics. Only then will
tactile atlases and unlabeled maps created in Uzbekistan fully meet international
requirements.

Conclusion

As a result of ongoing research, Uzbekistan is gradually joining the group of
countries that produce tactile graphic materials. The creation of tactile atlases and
contour maps contributes to forming the necessary educational and
methodological base for the special education system. This, in turn, promotes the
development of education for children with visual impairments and elevates the
quality of the education system to a new level.
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