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ABSTRACT 

 Selivanov, I. S. Infographics in communicative website design. 3 Qualifying 

scientific work on the rights of the manuscript. 

 Dissertation for obtaining the scientific degree of Doctor of Philosophy (PhD) in 

specialty 022 "Design". 3 Lviv Polytechnic National University of the Ministry of 

Education and Science of Ukraine, Lviv, 2025. 

The dissertation is devoted to the study of infographics, the substantiation of its 

theoretical and methodological foundations, and the analysis of the website as a 

communicative environment for information visualization. Based on the author's 

criteria, a multi-level structure of web-based infographics has been analyzed, and a 

project-evaluative model has been developed, which incorporates principles, methods, 

and assessment criteria, and has been tested within the educational process. 

In Chapter One, <Theoretical and Methodological Foundations of the Study=, the 

conceptual and terminological framework has been systematised, and the existing 

scientific base has been reviewed. Its conceptual gaps have been identified, serving as a 

basis for defining the research methodology. 

 In subsection 1.1, <Conceptual and Terminological Framework of the Study=, the 

core terms (infographics, communicative design, website) and related concepts 

(information, data, information design, web design, graphic design, visual design, data 

visualisation, communication, visual communication) are defined to clarify the 

conceptual boundaries of the research. A comparative analysis is conducted to delineate 

the distinctions between such definitions as <information design=, <web design=, 

<graphic design=, and <visual design=; <information= and <data=; <infographics= and 

<data visualisation=; <informative= and <informational=; <communicative= and 

<communication-related=. The term <web infographic= is specified as a digital format of 

infographics grounded in the application of web technologies and the principles of 

communicative, informational, web, graphic, and visual design. Emphasis is placed on 

the distinctions between web-based and print infographics, particularly in terms of 

interactivity, adaptability, and communicative functionality. The significance of 

 

9 



visual-verbal presentation, scalability, and integration into digital platforms is also 

highlighted, especially for content personalisation and intercultural adaptation. 

 In subsection 1.2, <Review of Scholarly Literature on the Research Problem=, a 

broad range of academic works has been analysed, enabling the identification of two 

main thematic groups. The first group concerns the fundamental and applied aspects of 

infographics, including studies on the practical use of infographics, their impact on 

information perception, communicative effectiveness, historical development, 

sociocultural applications, emerging trends, theoretical and methodological design 

principles, as well as technical and practical implementation in web environments. The 

second group focuses on theoretical and design-based foundations of information 

visualisation, covering issues such as the theoretical principles of communicative 

design, psychology of visual perception, sociocultural orientation of graphic design, 

information structuring and visual expressiveness, standardisation and systematisation 

of graphic symbolism, practical applications of visualisation for solving complex tasks, 

and conceptual and technical frameworks in web design. Based on this review, four 

priority directions have been identified as the foundation of the present research: the 

historical-evolutionary perspective (understanding visualisation before and after the 

emergence of web technologies); the theoretical-methodological perspective 

(systematisation of relevant theoretical and methodological approaches); the 

technological-integrative perspective (specifics of integration into the web 

environment); and the project-assessment perspective (justification and 

recommendations for designing and evaluating web infographics across three 

organisational levels, and the development of a project-based assessment model). 

In subsection 1.3, <Methodological Foundations of the Research=, the hypothesis 

is proposed that the project-based assessment model of web infographics functions as a 

tool for the systematic organisation of visual messages within the communicative design 

of a website. This model is developed through the integration of key factors and 

implemented via coherent principles, methodologies, and evaluation criteria. The 

subsection outlines core methodological principles, including scientific validity, 
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representativeness, verifiability, interdisciplinarity, and innovativeness. The research 

was conducted in three successive methodological stages, applying both general 

scientific and specific research methods. The first stage involved establishing the 

theoretical and methodological foundation of the study, using methods such as 

classification, comparison, deduction, analysis, and induction. The second stage focused 

on analysing infographics as a universal means of visual communication, applying 

observation, synthesis, induction, and analysis. The third stage examined the specifics 

of the website as an environment for infographic integration, using analysis, 

classification, and comparison, along with a specialised method 3 comprehensive 

analysis of empirical samples. 

 In Chapter Two, <Infographics as a Universal Means of Visual Communication=, 

the evolution of information visualisation is analysed, theoretical and methodological 

approaches are systematised, key issues related to its formation are addressed, and the 

structural and functional components of infographics as well as the sector-specific 

contexts of their application are examined. 

In subsection 2.1, <Historical Aspects of the Formation and Development of 

Infographics as a Universal Communicative Tool=, the key stages in the evolution of 

infographics are examined. These include the periods preceding the emergence of web 

technologies 3 namely, the prehistoric, cartographic-iconographic, symbolic-schematic, 

anatomical-technical, scientific-enlightenment, advertising-analytical, industrial, and 

electronic-computational phases 3 as well as the periods following the advent of the 

web, identified as Web 1.0, Web 2.0, and Web 3.0. 

In subsection 2.2, <Theoretical and Methodological Foundations and Challenges 

of Infographic Formation=, theoretical approaches from information design, cognitive 

psychology, visual communication, mass communication, and user experience are 

analysed and systematised. Methodological foundations from information design, 

design thinking, usability, and interaction design are also considered. The key 

challenges in the formation of infographics are identified as achieving a balance 

between visual design and informational density, ensuring accessibility and universality, 

 

11 



visually adapting content to diverse audiences, addressing the context of large-scale 

data, implementing automation, and integrating interdisciplinary approaches. 

 In subsection 2.3, <Structural and Functional Components of Infographics=, 

various classifications of infographic components are analysed. These include the 

three-factor classification of elements (decorative, indicative, informational); four 

functional categories (comparison, distribution, relationships, composition); 

classification by types of visualisations (tables, charts, maps, network and hierarchical 

structures); graphic symbols (geometric, linguistic, pictorial); graphic variables (spatial, 

retinal, optical, dynamic, colour, texture); classes of structural elements (hierarchical, 

relational, temporal, spatial, spatio-temporal, textual); categories of infographic 

components (mixed type, information list, timeline, instruction, process, comparison 

type, localisation, hierarchy, unit chart, number visualisation, anatomy, summary); 

communicative models (timeline, hierarchical, procedural, information list, comparison 

model, localisation); and groups of visualisation methods (time series, statistical 

distributions, geospatial visualisations, hierarchical structures, network visualisations). 

Particular attention is given to the application of these structural and functional 

components and to the methodology of their implementation in design, exemplified 

through chronological infographics. 

 In subsection 2.4, <Sectoral and Interdisciplinary Applications of Infographics=, 

infographics are examined as a key tool of visual communication, with their role 

defined across various fields, including education, science, journalism, tourism, cultural 

heritage, advertising communication, finance, emergency response, and library science. 

 In Chapter Three, <Integration of Infographics in the Context of Website 

Communicative Design=, the specificity of the website as a platform for implementing 

diverse infographic formats is substantiated. Contemporary trends in infographic 

development are outlined, existing classifications are systematised, and original criteria 

for analysing empirical samples are developed. This formed the basis for defining the 

three-tiered structure of web infographics. 

In subsection 3.1, <Specificity of the Website as an Environment for Infographic 
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Integration=, the website is examined as a communicative medium for integrating 

infographics, with particular attention to its structural, adaptive (visual, technological, 

and user-oriented), and technological characteristics. The main formats of web 

infographics 3 static, multimedia, and interactive 3 are analysed through comparative 

evaluation, identifying their key advantages and limitations. 

 In subsection 3.2, <Contemporary Trends in Visualisation, Technologies, and 

User Scenarios of Infographics=, the current state of web infographic development is 

analysed across three dimensions. The visual dimension includes typographic 

expressiveness, dynamic compositions, modular structures, minimalism, soft colour 

palettes, gradients, 3D illustrations, and the use of negative space. The technological 

dimension covers artificial intelligence, automated design systems, algorithmic 

generation of graphic components, big data analytics, interactive charts, dashboards, 

and multi-level tables. The user-centred dimension encompasses adaptability, 

personalisation, SEO-oriented design, micro-infographics, localised maps, and the 

concept of divided content. 

 In subsection 3.3, <Conceptual Foundations for the Classification and 

Evaluation of Infographics in the Web Environment=, a range of conceptual approaches 

to infographic classification is explored, including functional purpose (exploratory 3 for 

unstructured data, and explanatory 3 for structured data); visualisation method 

(quantitative, interactive, conceptual, strategic, metaphorical, combined); thematic 

orientation (journalistic 3 commercial and non-commercial, educational 3 instructional 

and procedural-descriptive, scientific 3 historical, financial-economic, combined); level 

of representation (knowledge 3 scientific level, information 3 project level, data 3 

subject level); and mode of presentation (flat, dynamic, interactive). A set of authorial 

criteria for analysing web infographics is proposed, covering: 1) visual-communicative 

criteria 3 based on visual-graphic components (text, iconography, charts and graphs, 

spatio-temporal schemes, illustrations, interactive and animated modules) and thematic 

orientation (interdisciplinary, specialised); 2) compositional-structural criteria 3 by 

grouping principle (thematic, chronological, spatial, spatio-chronological, 
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network-based), by compositional structure (symmetrical, asymmetrical, centralised, 

radial, grid-based, free), by compositional dynamics (static, dynamic, sequential, 

fragmented), by level of compositional dominance (single-dominant, multi-focused, 

non-dominant), and by layout format (vertical, horizontal, square, combined); 3) 

functional-technological criteria 3 by resource type (image, animation, video, 

document), by interaction model (static, interactive 3 click, hover, zoom, scroll, sliders, 

input, filtering, sorting), by adaptability level (fixed, flexible, responsive, adaptive), by 

development tools (graphic editors, programming environments), and by functional 

typology (information-analytical platforms, infographic collections, simulative models). 

 In subsection 3.4, <Visual Characteristics of Web Infographics Based on 

Contemporary Examples=, 100 empirical samples of web infographics are analysed in 

detail according to the author’s criteria. The visual-communicative, 

compositional-structural, and functional-technological components of web infographics 

are evaluated. Based on the analysis results, a three-tier structure of web infographics is 

defined: web infographic block, web infographic page, and web infographic network. 

In Chapter Four, <Development of a Project-Based Assessment Model of Web 

Infographics in the Communicative Environment of a Website=, the essence of the 

project-based assessment model of web infographics is defined, and its key approaches 

are identified. Universal and specific principles, methodologies, and authorial 

evaluation criteria are presented for assessing web infographics at the levels of block, 

page, and network. The research findings have been implemented in the educational 

process, and prospective directions for further scientific inquiry in the field of web 

infographics are outlined. 

In subsection 4.1, <Project-Based Assessment Model of Web Infographics=, the 

project-based model of web infographics is presented as a comprehensive system 

encompassing design principles and methodologies, along with evaluation criteria for 

infographic content within the web environment. Theoretical, methodological, 

functional, and technological approaches to modelling web infographics are defined. 

Aesthetic, functional, structural, and communicative factors contributing to the effective 
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implementation of infographics are identified. A unified system of universal and 

specific principles, methodologies, and evaluation criteria is formulated, adapted to all 

organisational levels of web infographics. 

In subsection 4.2, <Integration of Research Findings into the Educational 

Process=, the project-based assessment model of web infographics is implemented into 

the educational programme of the course <Web Design KP=. Three levels of learning 

tasks are defined4web infographic block, page, and network4which provide students 

with a comprehensive understanding of infographics within the communicative 

environment of a website. The subsection outlines task implementation methodologies, 

evaluation criteria, and the role of the authorial model as a tool for developing 

professional competencies in the field of web design. 

In subsection 4.3, <Prospective Directions for Further Research=, key areas are 

outlined, including the refinement of infographic typology with consideration for hybrid 

formats and user interaction, the development of ethical standards for accuracy and 

responsibility, and the creation of universal models adapted to users’ cognitive and 

cultural characteristics. 

Keywords: infographics, communicative design, website, web infographic, 

model, information, theory, design methodology, communication, interactivity, design, 

visualisation.  
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(2012, A. 14) 707=0G0NBь, I> 40=V <>6CBь =01C20B8 @V7=8E D>@<, >4=0: =09G0ABVH5 

A?@89<0NBьAO O: G8A;>2V ACB=>ABV. ':@0W=Aь:89 B;C<0G=89 A;>2=8: B@0:BCє WE O: 

2V4><>ABV G8 ?>:07=8:8, I> E0@0:B5@87CNBь ?@>F5A8 01> 28A=>2:8 B0 <>6CBь 1CB8 

?@54AB02;5=V C B5:AB>2V9, G8A;>2V9, 3@0DVG=V9 01> 72C:>2V9 D>@<0E, 0 B0:>6 

715@V30B8AO, ?5@5A8;0B8AO B0 >1@>1;OB8AO 5;5:B@>==8<8 A8AB5<0<8 (�CA5;, 2005, 

A. 273). �=0G=C @>;ь C 4>A;V465==V 2V4V3@0є VAHBD@4JV=A<= 8<;4=A 3 2V4=>A=> =>20 

30;C7ь 3@0DVG=>3> 48709=C, I> 28:;8:0є 48A:CAVW A5@54 D0EV2FV2 I>4> 9>3> 

45DV=VFVW B0 AD5@8 70AB>AC20==O. ' =0C:>2><C 48A:C@AV 9>3> @>73;O40NBь 01> 

H8@>:> 3 O: V=B53@0B82=C 48AF8?;V=C, I> >E>?;Nє 2AV ?@>F5A8 >@30=V70FVW, 

AB@C:BC@870FVW B0 2V7C0;ь=>3> ?>40==O V=D>@<0FVW, 01> 2C7ь:> 3 O: A?5FV0;V7>20=C 

<5B>4>;>3VN AB2>@5==O :><C=V:0FV9=8E @VH5=ь 4;O A?@>I5==O A:;04=8E 40=8E V 

?>:@0I5==O WE=ь>W 7@>7C<V;>ABV. �0 Society for Technical Communication, 

V=D>@<0FV9=89 48709= є 48AF8?;V=>N, I> B@0=AD>@<Cє A:;04=V B0 

=5AB@C:BC@>20=V 40=V C 7<VAB>2=C 9 0=0;VB8G=> 7=0GCIC V=D>@<0FVN (Baer, 

Vaccara, 2008, A. 12), I> 2V4?>2V40є 9>3> 2C6G><C B@0:BC20==N O: V=AB@C<5=BC 

3@0DVG=>W >?B8<V70FVW. I. Meirelles (2013, A. 11) =03>;>HCє, I> V=D>@<0FV9=89 

48709= ?>є4=Cє :><C=V:0B82=V ?@0:B8:8, A?@O<>20=V A0<5 =0 V=D>@<C20==O, 0 =5 

=0 ?5@5:>=0==O G8 AB8<C;N20==O. � C<>20E V=D>@<0FV9=>3> ?5@5=0A8G5==O F59 

B5@<V= =01C20є I5 H8@H>3> 7=0G5==O, >E>?;NNG8 O: 2V7C0;V70FVN 40=8E, B0: V 
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1C4ь-O:C 3@0DVG=C :><C=V:0FVN. International Institute for Information Design 

287=0G0є 9>3> O: ?@>F5A ?;0=C20==O V D>@<C20==O :>=B5=BC 2V4?>2V4=> 4> 

V=D>@<0FV9=8E ?>B@51 0C48B>@VW, I> :>@5;Nє 7 9>3> 7030;ь=8< B@0:BC20==O<. 

�>4=>G0A N. Felton 0:F5=BCє =0 @>;V >@30=V70FVW 5;5<5=BV2, 740B=8E :><C=V:C20B8 

A0<>ABV9=>, V. Frost 3 =0 Vє@0@EVG=><C 2?>@O4:C20==V V=D>@<0FVW 4;O 70;CG5==O 

3;O40G0, J. Bateson 3 =0 ?>OA=5==V A:;04=>W V=D>@<0FVW B0 4>?><>7V C @>72’O70==V 

?@>1;5<, 0 A. Barnes 287=0G0є V=D>@<0FV9=89 48709= O: ?@>F5A AB2>@5==O 

2V7C0;ь=8E @VH5=ь, I> =5 ;8H5 5AB5B8G=> ?@8201;NNBь, 0 9 V=B5;5:BC0;ь=> 

70;CG0NBь 0C48B>@VN (Coates, Ellison, 2014, A. 10). �C7ь:5 287=0G5==O 

V=D>@<0FV9=>3> 48709=C O: 30;C7V, I> 70157?5GCє 5D5:B82=5 A?@89<0==O 40=8E 

G5@57 2V7C0;ь=V 70A>18, A?V22V4=>A8BьAO 7 ?>78FVєN M. Erlhoff V T. Marshall (2008, A. 

218), O:V B@0:BCNBь 9>3> O: 48AF8?;V=C, I> B@0=AD>@<Cє A:;04=V 01> 

=5AB@C:BC@>20=V 40=V C 4>ABC?=C V=D>@<0FVN. �=D>@<0FV9=89 48709= ?>є4=Cє 

:>3=VB82=C ?A8E>;>3VN, 5@3>=><V:C, =0C:>2C V;NAB@0FVN, 48709= V=B5@D59AV2 V 

3@0DVG=89 48709=, 4>72>;ONG8 @>73;O40B8 9>3> O: <V648AF8?;V=0@=89 ?V4EV4 4> 

2V7C0;ь=>W :><C=V:0FVW. -5 >4=8< 206;828< ?>=OBBO< є 6958<;4=A 3 

<V648AF8?;V=0@=0 AD5@0, I> ?>є4=Cє 3@0DVG=89 48709=, V=D>@<0FV9=C 

0@EVB5:BC@C, V=B5@0:B82=89 48709= B0 front-end @>7@>1:8 4;O AB2>@5==O 

DC=:FV>=0;ь=8E V 5AB5B8G=> ?@8201;828E V=B5@D59AV2 251A09BV2. �>3> :;NG>28<8 

E0@0:B5@8AB8:0<8 є 040?B82=VABь, AB@C:BC@>20=VABь 2<VABC B0 V=B53@0FVO 

V=B5@0:B82=8E 5;5<5=BV2, I> 70157?5GCє >?B8<0;ь=C 270є<>4VN :>@8ABC20G0 7 

251V=B5@D59A>< =570;56=> 2V4 ?@8AB@>N (Hinderman, 2016). ' ACG0A=><C 

@>7C<V==V 25148709= ґ@C=BCєBьAO =0 :>=F5?FVOE 3=CG:8E AVB:>28E A8AB5<, ?V4E>4C, 

>@Vє=B>20=>3> =0 7<VAB B0 ?@>3@5A82=>3> ?>:@0I5==O, I> 4>72>;Oє AB2>@N20B8 

<0AHB01>20=V, 5D5:B82=V B0 4>ABC?=V F8D@>2V A5@54>28I0 (Hinderman, 2016). 

":@5<>W C2038 ?>B@51Cє 7D4HVKA<= 8<;4=A, I> <>65 B@0:BC20B8AO H8@>:> 3 O: 

AD5@0 2V7C0;ь=>3> ?@>є:BC20==O, I> >E>?;Nє 4@C:>20=V, F8D@>2V, V=B5@0:B82=V B0 

48=0<VG=V <54V0, 01> 2C7ь:> 3 O: A2V4><0 >@30=V70FVO B5:ABC B0/01> 7>1@065=ь 4;O 

AB2>@5==O AB0B8G=8E 3@0DVG=8E ?>2V4><;5=ь (4@C:>20=V 2840==O, @5:;0<0, 
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0945=B8:0). �@0DVG=89 48709= @>728202AO 2V4 ?>G0B:C XX AB>;VBBO, ?>ABC?>2> 

V=B53@CNG8 F8D@>2V <54V0, UX/UI-48709=, 2V@BC0;ь=C B0 4>?>2=5=C @50;ь=VABь, I> 

A?@8O;> 9>3> 71;865==N 7 V=D>@<0FV9=8< 48709=><. !0?@8:V=FV XX AB>;VBBO 

45<>:@0B870FVO 28402=8G8E B5E=>;>3V9 A?@8G8=8;0 7<V=8 C ?@>D5AV9=8E ?V4E>40E, 

A?@8ONG8 270є<>4VW :><5@FV9=8E V <8AB5Fь:8E ?@0:B8:, I> CA:;04=8;> 

287=0G5==O 9>3> GVB:8E <56. �>4=>G0A 3@0DVG=89 48709= 70;8H0єBьAO >A=>2>N 

2V7C0;ь=>3> 48709=C, I> 70157?5GCє 10;0=A 5AB5B8:8, DC=:FV>=0;ь=>ABV B0 

V=D>@<0FV9=>W AB@C:BC@870FVW (Erlhoff V Marshall, 2008, A. 1983199). !0ABC?=8< 

B5@<V=>< є 6V;G4?PA<= 8<;4=A, O:89 70 A2>єN ACBBN є V=B53@0B82=>N 48AF8?;V=>N, 

I> >1’є4=Cє ?@8=F8?8 >@30=V70FVW 3@0DVG=8E 5;5<5=BV2 4;O ?V428I5==O 

:><C=V:0B82=>W 5D5:B82=>ABV, 5AB5B8G=>3> A?@89<0==O B0 :>3=VB82=>3> @>7C<V==O 

V=D>@<0FVW. ' H8@H><C @>7C<V==V 2V= >E>?;Nє 3@0DVG=89, V=D>@<0FV9=89, 

V=B5@0:B82=89 B0 <C;ьB8<54V9=89 48709=, 70157?5GCNG8 :><?;5:A=5 >D>@<;5==O 

2V7C0;ь=>3> A5@54>28I0, 2:;NG=> 7 4@C:>20=8<8 B0 F8D@>28<8 <54V0, 

2V@BC0;ь=8<8 V=B5@D59A0<8, =02V30FV9=8<8 A8AB5<0<8 B0 040?B82=8<8 

?;0BD>@<0<8 (Kress, van Leeuwen, 2006; Malamed, 2015). ' 2C7ь:><C A5=AV 2V= 

7>A5@546CєBьAO =0 :><?>78FV9=V9 Vє@0@EVW, :>;>@8AB8FV, B8?>3@0DVFV B0 V=B53@0FVW 

3@0DVG=8E 5;5<5=BV2 2V4?>2V4=> 4> :><C=V:0B82=>W DC=:FVW (Krause, 2017). 

�V7C0;ь=89 48709= 70157?5GCє 5D5:B82=C ?5@540GC V=D>@<0FVW G5@57 10;0=A 

EC4>6=VE V AB@C:BC@=8E ?@8=F8?V2, 2V4@V7=ONG8Aь 2V4 3@0DVG=>3> 48709=C, I> 

7>A5@546CєBьAO =0 2V7C0;ь=><C >D>@<;5==V, B0 V=D>@<0FV9=>3> 48709=C, I> 

A?@O<>20=89 =0 AB@C:BC@870FVN 40=8E (Gatto et al., 2011). 

#BDV6AO?PA<= 4A4?V; F9D@VAB?B7VW є 206;828< 5B0?>< 4>A;V465==O, 

A?@O<>20=8< =0 A8AB5<0B870FVN ?>=OBь B0 CB>G=5==O WE <56 C 48A:C@AV 40=>3> 

4>A;V465==O (482. @8A. 1.2). �>:@5<0, =5>1EV4=8< є GVB:5 @>7<56C20==O <V6 

?>=OBBO<8 >B@GAV>4F<6A<= 8<;4=A, VAHBD@4JV=A<= 8<;4=A, 6958<;4=A, 7D4HVKA<= 

8<;4=A F4 6V;G4?PA<= 8<;4=A, O:V, ?>?@8 WE=N 270є<>?>2’O70=VABь, <0NBь ACBBє2V 

2V4<V==>ABV 70 >1AO3>< >E>?;5==O, DC=:FV>=0;ь=>N A?@O<>20=VABN B0 

<5B>4>;>3VG=8<8 70A040<8. �><C=V:0B82=89 48709= 28@V7=OєBьAO O: 
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<V648AF8?;V=0@=0 AD5@0, I> A8=B57Cє <8AB5FB2>, A>FV0;ь=V =0C:8, B5E=>;>3VW B0 

@5<VA=8GV ?@0:B8:8 704;O AB2>@5==O 5D5:B82=>W 270є<>4VW 7 0C48B>@VєN 

(J.⠀Frascara, 2004). �>3> A?5F8DV:0 ?>;O30є 2 A8AB5<=><C E0@0:B5@V, O:89 >E>?;Nє 

25Aь F8:; :><C=V:0FV9=>3> ?@>F5AC 3 2V4 :>=F5?BC0;V70FVW 4> @50;V70FVW. !0 

2V4<V=C 2V4 V=H8E 48709=5@Aь:8E =0?@O<V2, :><C=V:0B82=89 48709= A?@O<>20=89 

=5 ;8H5 =0 5AB5B8G=5 >D>@<;5==O G8 ?5@540GC V=D>@<0FVW, 0 9 =0 7<V=C 

?>254V=:>28E <>45;59 G5@57 2V7C0;ь=V B0 A5=A>@=V AB8<C;8. �@V< B>3>, 

:><C=V:0B82=89 48709= V=B53@Cє =87:C AC<V6=8E ?@0:B8: 3 2V4 V=D>@<0FV9=>W 

0@EVB5:BC@8 4> 25148709=C B0 48709=C A5@54>28I0 3 AB2>@NNG8 040?B82=89, 

4>ABC?=89 V 48=0<VG=89 ?@>ABV@ 2V7C0;ь=>W :><C=V:0FVW. �=D>@<0FV9=89 48709= C 

2C7ь:><C @>7C<V==V 28ABC?0є O: A?5FV0;V7>20=0 <5B>4>;>3VO AB@C:BC@870FVW, 0=0;V7C 

B0 3@0DVG=>W >?B8<V70FVW 40=8E 7 <5B>N ?V428I5==O WE=ь>W :>3=VB82=>W 

4>ABC?=>ABV, 28:>=CNG8 0=0;VB8G=C, ?>OA=N20;ь=C B0 52@8AB8G=C DC=:FVW (Baer, 

Vaccara, 2008; Meirelles, 2013). �5148709=, =0 2V4<V=C 2V4 3@0DVG=>3> B0 

V=D>@<0FV9=>3> 48709=C, є 1V;ьH B5E=VG=> >@Vє=B>20=>N 48AF8?;V=>N, I> 

2:;NG0є =5 ;8H5 2V7C0;ь=C G0AB8=C, 0;5 9 V=B5@0:B82=V 0A?5:B8, 040?B82=VABь, 

:>@8ABC20Fь:89 4>A2V4 (UX) B0 V=D>@<0FV9=C 0@EVB5:BC@C, I> 70157?5GCє 

5D5:B82=C 270є<>4VN 7 F8D@>28< :>=B5=B>< C 48=0<VG=><C A5@54>28IV 

(Hinderman, 2016). �@0DVG=89 48709=, A2>єN G5@3>N, 7>A5@546CєBьAO =0 

EC4>6=ь>-:><?>78FV9=><C ?@>є:BC20==V 2V7C0;ь=8E >1’є:BV2, >@Vє=B>20=8E =0 

70157?5G5==O 5AB5B8G=>3> B0 :><C=V:0B82=>3> 2?;82C, >E>?;NNG8 O: 4@C:>20=V, 

B0: V F8D@>2V <54V0 (Erlhoff, Marshall, 2008). �V7C0;ь=89 48709= є =091V;ьH 

7030;ь=8< :>=F5?B><, I> V=B53@Cє ?@8=F8?8 V=D>@<0FV9=>3> B0 3@0DVG=>3> 

48709=C, 28E>4OG8 70 WE=V <56V 7024O:8 ?>є4=0==N 5AB5B8G=8E, DC=:FV>=0;ь=8E, 

:>3=VB82=8E B0 V=B5@0:B82=8E E0@0:B5@8AB8: C D>@<C20==V FV;VA=>3> 2V7C0;ь=>3> 

A5@54>28I0 (Kress, van Leeuwen, 2006; Malamed, 2015; Gatto et al., 2011). &0:8< 

G8=><, <>6=0 :>=AB0BC20B8, I> V=D>@<0FV9=89 48709= 7>A5@5465=89 =0 

:>3=VB82=>-:><C=V:0B82=><C <>45;N20==V 40=8E, 25148709= 3 =0 AB@C:BC@=V9 

>@30=V70FVW 251V=B5@D59AV2, V=B5@0:B82=>ABV, 040?B82=>ABV B0 >?B8<V70FVW 
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:>@8ABC20Fь:>3> 4>A2V4C (UX/UI), 3@0DVG=89 48709= 3 =0 

:><?>78FV9=>-EC4>6=ь><C 0A?5:BV, 0 2V7C0;ь=89 48709= 3 =0 A8=B57V 40=8E 

?V4E>4V2 C H8@H><C :>=B5:ABV <C;ьB8<54V9=8E V 2V7C0;ь=8E :><C=V:0FV9. 

!0ABC?=8<8 ?>=OBBO<8 4;O :><?0@0B82=>3> 0=0;V7C є VAHBD@4JVO B0 84AV, O:V 

=5>1EV4=> GVB:> @>7<56>2C20B8: V=D>@<0FVO 3 F5 >1@>1;5=V 40=V, O:V =01C20NBь 

7=0G5==O 7024O:8 :>=B5:ABC, <0NBь @5;520=B=89 7<VAB V A;C3CNBь 4;O ?@89=OBBO 

@VH5=ь 01> @>72’O70==O ?@>1;5<. �0 A2>єN ACB=VABN, V=D>@<0FVO є @57C;ьB0B>< 

>A<8A;5==O 40=8E. !0B><VABь 40=V AB0=>2;OBь A>1>N =5>1@>1;5=V D0:B8, A8<2>;8 

01> A83=0;8, O:V A;C3CNBь >A=>2>N 4;O ?>40;ьH>3> 0=0;V7C B0 >1@>1:8. �>=8 є 

?>7102;5=8<8 :>=B5:ABC B0 7=0G5==O 4> <><5=BC WE V=B5@?@5B0FVW (Liew, 2007). 

&5@<V=8 VAHB7D4HV>4 B0 6V;G4?V;4JVO 84A<I E>G0 9 G0AB> 26820NBьAO O: A8=>=V<8, 

<0NBь @V7=V ?@>D5AV9=V 287=0G5==O. �V7C0;V70FVO B0 V=D>3@0DV:0 2V4@V7=ONBьAO O: 

70 ?@87=0G5==O<, B0: V 70 <5B>40<8 AB2>@5==O. �=D>3@0DV:0 є 

:>=B5:AB=>-A?5F8DVG=>N 2V7C0;V70FVєN, AB2>@5=>N 4;O :>=:@5B=>3> =01>@C 40=8E 

V 287=0G5=>W <5B8. �>=0 є A0<>4>AB0B=ь>N B0 ?>OA=N20;ь=>N, ?>B@51Cє @CG=>W 

@>1>B8 G5@57 45B0;ь=5 >?@0FN20==O 3@0DVG=8E 5;5<5=BV2, B5:ABC B0 7>1@065=ь, 

>A:V;ь:8 WW AB2>@5==O 28<030є 02B>@Aь:>3> >A<8A;5==O B0 040?B0FVW 4> C=V:0;ь=>3> 

:>=B5:ABC. �V7C0;V70FVO 40=8E, =0 2V4<V=C 2V4 V=D>3@0DV:8, є 7030;ь=8< V 

C=V25@A0;ь=8< V=AB@C<5=B><, O:89 =5 70;568Bь 2V4 :>=:@5B=>3> :>=B5:ABC G8 

=01>@C 40=8E. *59 D0:B ?>OA=NєBьAO B8<, I> 2>=0 107CєBьAO =0 AB0=40@B=8E 

<5B>40E ?@575=B0FVW, B0:8E O: 4V03@0<8 01> :>>@48=0B=V A8AB5<8, O:V 02B><0B8G=> 

2V4>1@060NBь 40=V. "4=0: WW 5D5:B82=VABь 70;568Bь 2V4 48709=5@0, O:89 ?>28=5= 

>1@0B8 2V4?>2V4=C B5E=V:C 2V7C0;V70FVW, ?@028;ь=> V=B5@?@5BC20B8 40=V 9 

287=0G8B8, I> <>6=0 01> =5 <>6=0 ?>10G8B8 C @57C;ьB0BV (Kosara, 2010). %5@54 

?>EV4=8E 2V4 V=D>@<0FVW B0 :><C=V:0FVW 20@B> @>73;O=CB8 2V4<V==>ABV <V6 

?@8:<5B=8:0<8 VAHBD@4F<6A<= B0 VAHBD@4JV=A<=, 0 B0:>6 >B@GAV>4F<6A<= B0 

>B@GAV>4JV=A<=. ' AB0BBV �. "=CD@Vє=:> B0 �. +5@=528G (2010, A. 1543160) 

707=0G0єBьAO, I> V=D>@<0B82=89 >7=0G0є 7<VAB>2=89 01> B0:89, I> <VAB8Bь 

V=D>@<0FVN, B>4V O: V=D>@<0FV9=89 AB>ACєBьAO ?@>F5AV2 >1@>1:8 B0 ?5@540GV 
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40=8E. &5@<V= :><C=V:0B82=89 >E>?;Nє 0A?5:B8 A?V;:C20==O B0 >1<V=C 

V=D>@<0FVєN, B>4V O: :><C=V:0FV9=89 ?>2’O70=89 V7 B5E=VG=8<8 G8 DV78G=8<8 

70A>10<8, B0:8<8 O: B@0=A?>@B=V <5@56V G8 ;V=VW 72’O7:C. 

�025@H0;ь=89 5B0? 0=0;V7C B5@<V=>;>3VW ?5@5410G0є A4G>B69 6<;A4K9AAO 

CBAOFFO 695VAHB7D4HV>< 4;O 9>3> :>@5:B=>3> @>7C<V==O (482. @8A. 1.3). � >3;O4C 

=0 =0O2=V =0C:>2V ?C1;V:0FVW, 2 O:8E ?5@5206=> @>73;O40NBьAO >:@5<V @8A8 

V=D>3@0DV:8 2 :>=B5:ABV 251A5@54>28I0, ?@0:B8G=5 2?@>20465==O :>=F5?BC 

«251V=D>3@0DV:0» CA:;04=NєBьAO 2V4ACB=VABN 9>3> CAB0;5=>3> B@0:BC20==O, I> 

?@872>48Bь 4> =5>4=>7=0G=>AB59 C @>7<56C20==V B5>@5B8G=8E V ?@8:;04=8E 

?V4E>4V2. �87=0G5==O, 70?@>?>=>20=5 2 <560E 40=>3> 4>A;V465==O, ?>ABC;Nє 9>3> 

O: V=D>3@0DV:C C F8D@>2><C D>@<0BV, 4;O @50;V70FVW O:>W 28:>@8AB>2CNBьAO 

2V4?>2V4=V B5E=>;>3VG=V @VH5==O B0 ?@8=F8?8 :><C=V:0B82=>3>, V=D>@<0FV9=>3>, 
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>A>1;82>ABV B0 D>@<0B8 2 <560E :><C=V:0B82=>3> ?@>AB>@C; :><?0@0B82=89 0=0;V7 

287=0G0є ?5@52038 B0 =54>;V:8 AB0B8G=8E, <C;ьB8<54V9=8E B0 V=B5@0:B82=8E 

D>@<0BV2 V=D>3@0DV:8; <5B>4 :><?;5:A=>3> 0=0;V7C ACG0A=8E 2V7C0;ь=8E, 

B5E=>;>3VG=8E B0 :>@8ABC20Fь:8E B5=45=FV9 D>@<C20==O 251V=D>3@0DV:8 

>:@5A;Nє 0:BC0;ь=V ?V4E>48 4> WW @50;V70FVW C 251A5@54>28IV; <5B>4 0=0;V7C 

=0O2=8E :;0A8DV:0FV9 V=D>3@0DV:8 287=0G0є WW :;NG>2V E0@0:B5@8AB8:8; <5B>4 

D>@<C20==O 02B>@Aь:8E :@8B5@VW2 AB2>@Nє ?V4ґ@C=BO 4;O 1030B>@V2=52>W 
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:;0A8DV:0FVW V=D>3@0DV:8. %?5FV0;ь=89 <5B>4 3 :><?;5:A=89 0=0;V7 5<?V@8G=8E 

7@07:V2 @V7=>?;0=>2>W 251V=D>3@0DV:8 =0 >A=>2V @>7@>1;5=8E 02B>@Aь:8E :@8B5@VW2 

0=0;V7C, O:V 4>72>;ONBь 28>:@5<8B8 B@8 >@30=V70FV9=V @V2=V V=D>3@0DV:8 2 

:>=B5:ABV 251A5@54>28I0. "B@8<0=V @57C;ьB0B8 A;C3CNBь >A=>2>N 4;O ?>40;ьH>W 

@>7@>1:8 :>=F5?BC0;ь=8E <>45;59 251V=D>3@0DV:8. 

�8A=>2:8 4> @>74V;C 1 

1. %8AB5<0B87>20=> B0 ?@>0=0;V7>20=> B5@<V=>;>3VG=89 0?0@0B 4>A;V465==O 4;O 

CB>G=5==O 9>3> :>=F5?BC0;ь=>W >A=>28. 'B>G=5=> 287=0G5==O 251V=D>3@0DV:8 O: 

F8D@>2>W V=D>3@0DV:8, I> ?5@5410G0є 70AB>AC20==O B5E=>;>3VG=8E @VH5=ь B0 

?@8=F8?V2 :><C=V:0B82=>3>, V=D>@<0FV9=>3>, 251-, 3@0DVG=>3> 9 2V7C0;ь=>3> 

48709=C. 

2. �;0A8DV:>20=> B0 ?@>0=0;V7>20=> 420 =0?@O<8 4>A;V465==O: ?5@H89 >E>?;Nє 

?@8:;04=V 0A?5:B8 28:>@8AB0==O V=D>3@0DV:8, WW 2?;82 =0 A?@89<0==O, 

:><C=V:0B82=C 5D5:B82=VABь, VAB>@8G=89 @>728B>:, A>FV>:C;ьBC@=V G8==8:8, 

ACG0A=V B5=45=FVW, B5>@5B8:>-<5B>4>;>3VG=V 70A048 B0 B5E=VG=V 0A?5:B8 @50;V70FVW C 

251A5@54>28IV; 4@C389 7>A5@546CєBьAO =0 B5>@5B8G=8E >A=>20E :><C=V:0B82=>3> 

48709=C, 2V7C0;ь=>3> A?@89<0==O, 3@0DVG=>W AB@C:BC@>20=>ABV, AB0=40@B870FVW 

A8<2>;V:8, ?@0:B8G=><C 70AB>AC20==V 2V7C0;V70FVW B0 :>=F5?BC0;ь=8E V B5E=VG=8E 

0A?5:B0E 25148709=C. *5 4>72>;8;> 287=0G8B8 :;NG>2V ?8B0==O 4>A;V465==O, 

=5>1EV4=V 4;O VAB>@8:>-52>;NFV9=>3> 0=0;V7C, A8AB5<0B870FVW 

B5>@5B8:>-<5B>4>;>3VG=8E ?V4E>4V2 B0 @>7@>1:8 1030B>@V2=528E :>=F5?BC0;ь=8E 

<>45;59 251V=D>3@0DV:8. 

3. "1ґ@C=B>20=> <5B>4>;>3VG=V 70A048 4>A;V465==O 4;O ?V4B25@465==O 3V?>B578 ?@> 

251V=D>3@0DV:C O: :;NG>289 3@0DVG=>-D>@<>B2>@G89 5;5<5=B :><C=V:0B82=>3> 

48709=C 251A09BC. �87=0G5=> B@8 5B0?8 4>A;V465==O: D>@<C20==O 

B5>@5B8:>-<5B>4>;>3VG=>3> ?V4ґ@C=BO 4>A;V465==O, 0=0;V7C V=D>3@0DV:8 O: 

C=V25@A0;ь=>3> 70A>1C 2V7C0;ь=>W :><C=V:0FVW B0 A?5F8DV:8 251A09BC O: 

A5@54>28I0 4;O V=B53@0FVW V=D>3@0DV:8.  
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$"���� 2. �!("�$�(��� /� '!���$%��Ь!�� ��%�� ���'��Ь!"� 
�" '!���*�� 

2.1. �AB>@8G=V 0A?5:B8 AB0=>2;5==O B0 @>728B:C V=D>3@0DV:8 O: 

C=V25@A0;ь=>3> :><C=V:0B82=>3> 70A>1C 

�=D>3@0DV:0 ?@>9H;0 B@820;89 B0 A:;04=89 52>;NFV9=89 H;OE, I> 

@>7?>G02AO 7 @0==VE A?@>1 2V7C0;V70FVW 40=8E, B0:8E O: =0A:5;ь=V <0;N=:8, 

:0@B>3@0DVG=V 7>1@065==O, 3@0DV:8, O:89 7025@H82AO ACG0A=8<8 V=B5@0:B82=8<8 

B0 <C;ьB8<54V9=8<8 D>@<0B0<8. � @0<:0E 40=>3> 4>A;V465==O 28>:@5<;5=> 420 

>A=>2=V ?5@V>48 52>;NFVW V=D>3@0DV:8: 8B CBO6< 695F9IAB?B7V=, I> 

E0@0:B5@87CєBьAO DV78G=8< D>@<0B><, B0 CVE?O CBO6< 695F9IAB?B7V=, O:89 

@>7?>G8=0єBьAO 7 ?>O28 ?5@H>3> 251A09BC (482. @8A. 2.1). 

2.1.1. �2>;NFVO 2V7C0;V70FVW V=D>@<0FVW 4> ?>O28 251B5E=>;>3V9 

 �BVEFBD<KA<= C9DVB8 (40 000 @@. 4> =. 5. 3 :V=. VIII AB. 4> =. 5.) 

?@>AB56CєBьAO 7 ?V7=ь>3> ?0;5>;VBC, :>;8 402=V A?V;ь=>B8 AB2>@N20;8 =0A:5;ь=V 

7>1@065==O 4;O ?5@540GV 7=0=ь V DV:A0FVW 40=8E. #5G5@8 ,>25 C (@0=FVW (32 000 

@@. 4> =.5.) (Sosulski, 2018) B0 �0A:> (17 000 @@. 4> =.5.) (Rendgen, 2012) A2V4G0Bь 

?@> AB0=>2;5==O 3@0DVG=8E A?>A>1V2 V ?@03=5==O 7>1@060B8 @CE. �=0;>3VG=V 

0@B5D0:B8 7 �A?0=VW, �@35=B8=8 9 �@078;VW ?V4B25@46CNBь C=V25@A0;ь=VABь 

2V7C0;ь=>W :><C=V:0FVW 2 @>7<0WB8E :C;ьBC@0E. !09402=VH0 ?@>B>:0@B0 A2VBC 

(15⠀000 @@. 4> =. 5.), 7=0945=0 2  568@VGGV =0 182=V <0<>=B0 9 <VAB8Bь 

B>?>3@0DVG=V ?>7=0G5==O @VG>:, 3V@ B0 A?>@C4, 45<>=AB@CNG8 WW DC=:FV>=0;ь=VABь 

O: 35>3@0DVG=>W AE5<8. �=0G=89 2=5A>: C D>@<C20==O :0@B>3@0DVG=8E CO2;5=ь 

7@>18;8 ?5B@>3;VD8 =0 :HB0;B �4DF< �98B?VA< (1000-200 @@. 4> =. 5.) 2 �B0;VW 

(Arcà, 2007). �@V< B>3>, AB0=>2;5==O A8AB5<0B8G=>3> 4>:C<5=BC20==O, 

2V4>1@065=5 C ?5G0B:0E )0@0?Aь:>W F82V;V70FVW (260031700 @@. 4> =.5.) B0 

HC<5@Aь:8E B01;8G:0E '@C: III ?5@V>4C (320033000 @@. 4> =.5.), 70:;0;> ?V420;8=8 

4;O ?>40;ьH>W AB0=40@B870FVW 40=8E. 

�4DFB7D4HVKAB-V>BAB7D4HVKA<= C9DVB8 (:V=. VIII AB. 4> =. 5. 3 :V=. VI AB.) 
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>7=0<5=C202AO 7=0G=8< ?@>3@5A>< C 28:>@8AB0==V V=D>3@0DVG=8E 5;5<5=BV2 4;O 

A8AB5<0B870FVW 7=0=ь V ?@>AB>@>28E 40=8E. %B0@>402=V є38?BO=8 @>7@>18;8 

365-89AA<= >4?9A84D V 3@0DVG=V 70A>18 ?@>3=>7C20==O ?@8@>4=8E O28I, B0:8E O: 

?>25=V !V;C, I> V;NAB@Cє WE 740B=VABь C7030;ь=N20B8 B0 AB@C:BC@C20B8 V=D>@<0FVN 

4;O C?@02;V==O 3>A?>40@AB2>< (Stovall, 1997, A. 21). ' �8B0W 7'O28;8AO ?5@HV 

A?@>18 :0@B>3@0DVW 7 28:>@8AB0==O< A8<2>;V2 4;O 2V4>1@065==O B>?>3@0DVW B0 

04<V=VAB@0B82=8E :>@4>=V2. �@5Fь:V 35>3@0D8, 7>:@5<0 �@0B>AD5= V #B>;5<59, 

AB2>@N20;8 :0@B8, I> 107C20;8AO =0 <0B5<0B8G=8E >1G8A;5==OE, 70:;040NG8 

?V4ґ@C=BO 4;O =0C:>2>W :0@B>3@0DVW. �0@B8 #B>;5<5O, B0:V O: 9>3> 35>3@0DVG=V 

?@0FV II AB. =.5., 2V4>1@060NBь :>=F5?BC0;ь=5 10G5==O A2VBC 2 AB@C:BC@>20=V9 

2V7C0;ь=V9 D>@<V (Stovall, 1997, A. 21). �02=ь>@8<Aь:V ?V4E>48 4> :0@B>3@0DVW, 

7>:@5<0 Tabula Peutingeriana (I AB. 4> =.5. - V AB. =.5.), 45<>=AB@CNBь ?@03=5==O 4> 

AB2>@5==O 7@CG=8E 2V7C0;ь=8E V=AB@C<5=BV2 4;O =02V30FVW B0 04<V=VAB@0B82=>3> 

C?@02;V==O. %;V4 70C2068B8, I> >@83V=0;8 F8E <0? =5 715@53;8AO 4> =0H>3> G0AC 

B><C 2V4><V ;8H5 C 283;O4V :>?V9. 

%<@6B?V>B-EI9@4F<KA<= C9DVB8 (:V=. V AB. 3 ?>G. XV AB.) 287=0G0єBьAO 

0:B82=8< 28:>@8AB0==O< 3@0DVG=8E ?V4E>4V2 4;O 2V7C0;V70FVW =0C:>28E V 

:C;ьBC@=8E :>=F5?FV9, I> 28O28;>AO C AB2>@5==V V;N<V=>20=8E <0=CA:@8?BV2 V 

:0@B>3@0DVG=8E 7>1@065=ь. &0:V ?@0FV, O:->B 4V03@0<8 N. Oresme, I> 

45<>=AB@C20;8 3@0DVG=5 ?@54AB02;5==O DV78G=8E O28I, 7>:@5<0 H284:>ABV @CEC, 

V;NAB@CNBь 70@>465==O 0=0;VB8G=8E <5B>4V2 2V7C0;V70FVW (%>1>;є2, 2016, A. 9). 

%2VB>20 :0@B0 M. Kashgari XI AB. 2V4>1@060;0 35>3@0DVG=V B0 :C;ьBC@=V 

>A>1;82>ABV, 2BV;NNG8 ?@03=5==O 4> A8AB5<0B870FVW 7=0=ь (Sezer, 2021, A. 4). 

�;N<V=>20=V <0=CA:@8?B8, B0:V O: Le Très Riches Heures du Duc de Berry 1@0BV2 

Limbourg (141231416) B0 Liber legum antiquorum regum (1321), ?>є4=C20;8 

A8<2>;V:C B0 EC4>6=N 28@07=VABь, 70157?5GCNG8 2V7C0;ь=C V=B5@?@5B0FVN 

270є<>72’O7:V2 <V6 ?@8@>4=8<8 O28I0<8 B0 A>FV>:C;ьBC@=8<8 :>=F5?B0<8 

(�C4=8:, 2024b, A. 25-31). 

�A4FB@VKAB-F9IAVKA<= C9DVB8 (:V=. XV AB. 3 ?>G. XVI AB.) >7=0<5=C202AO 
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V=B5=A82=8< @>728B:>< 2V7C0;ь=>3> ?@54AB02;5==O 7=0=ь G5@57 ?>є4=0==O 

=0C:>2>W B>G=>ABV, 5AB5B8G=>W 30@<>=VW B0 B5E=VG=>W 28=0EV4;82>ABV. $>1>B8 

L.⠀da⠀Vinci, A5@54 O:8E Homo vitruvianus (1490) B0 0=0B><VG=V V;NAB@0FVW, AB0;8 

DC=40<5=B0;ь=8<8 ?@8:;040<8 V=D>3@0DV:8, A?@O<>20=>W =0 3@0DVG=C 

V=B5@?@5B0FVN A:;04=8E <548G=8E :>=F5?BV2. �>3> :@5A;5==O, 2:;NG0NG8 5A:V78 

;VB0;ь=>3> 0?0@0B0 B0 1@>=ь>20=>W <0H8=8, 2V4>1@060NBь ?@03=5==O 4> 

2?>@O4:C20==O 7=0=ь V A8AB5<0B870FVW V459 (Sezer, 2021, A. 4). �>AO3=5==O 2 

:0@B>3@0DVW, O:->B Cantino planisphere (1502), 45<>=AB@CNBь 52>;NFVN 

35>3@0DVG=8E 7=0=ь G5@57 WE 2V7C0;V70FVN. *59 ?5@V>4 AB02 287=0G0;ь=8< C 

D>@<C20==V =0C:>28E ?V4E>4V2 4> 2V7C0;V70FVW, O:V 2?;8=C;8 =0 ?>40;ьH89 

@>728B>: V=D>3@0DV:8 (Stovall, 1997, A. 21-22). 

!4G>B6B-CDBE6VFA<JP><= C9DVB8 (160031800) >7=0<5=C202AO @52>;NFV9=8<8 

7<V=0<8 C A?>A>10E ?@54AB02;5==O 7=0=ь G5@57 3@0DVG=V <>45;V, I> 70:;0;8 

>A=>28 4;O ACG0A=>W 2V7C0;V70FVW =0C:>2>W V=D>@<0FVW. �@02N@0 Integrae Naturae 

Speculum Artisque Imago V7 B@0:B0BC Utriusque cosmi maioris scilicet et minoris 

Metaphysica, physica atque technica Historia 02B>@AB20 R. Fludd (1617), AB0;0 

C=V:0;ь=8< ?@8:;04>< DV;>A>DAь:>W 2V7C0;V70FVW, O:0 ?>є4=C20;0 :>A<VG=V, 75<=V 

B0 <V=5@0;ь=V :><?>=5=B8, ?V4:@5A;NNG8 є4=VABь �A5A2VBC O: A8AB5<8 (Cressey, 

2014). �>4=>G0A G. Galilei, 28:>@8AB>2CNG8 B5;5A:>?, AB2>@82 45B0;ь=V V;NAB@0FVW 

 VAOFO, I> ?>:07C20;8 :@0B5@8 B0 =5@V2=>ABV ?>25@E=V. *V @5?@575=B0FVW =5 ;8H5 

@52>;NFV>=V7C20;8 CO2;5==O ?@> :>A<VG=V BV;0, 0;5 9 AB0;8 >A=>2>N 4;O 

70AB>AC20==O 5<?V@8G=>3> <5B>4C 2 =0CFV (Friendly and Wainer, 2021). D. Creti, C 

A2>W9 A5@VW Osservazioni Astronomiche (1711), 7>1@0782 =515A=V BV;0 C <0AHB01V, 

O:89 45<>=AB@C202 O: =0C:>25, B0: V A8<2>;VG=5 7=0G5==O F8E >1’є:BV2, A?@8ONG8 

?>?C;O@870FVW 0AB@>=><VW B0 DV=0=AC20==N 4>A;V465=ь ?V4 53V4>N ?0?Aь:8E 

V=VFV0B82 (%5;V20=>2, 2022). ' XVIII AB. @>728B>: AB0B8AB8G=>W 2V7C0;V70FVW 4>AO3 

=>2>3> @V2=O 7024O:8 @>1>B0< W. Playfair. �>3> Commercial and Political Atlas 

(1786) 2?5@H5 ?@54AB0282 V==>20FV9=V 3@0DVG=V <5B>48, B0:V O: ;V=V9=V 3@0DV:8 4;O 

2V4>1@065==O 5:>=><VG=>W 48=0<V:8, AB>2?G8:>2V 4V03@0<8 4;O 0=0;V7C 40=8E V 
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:@C3>2V 4V03@0<8 4;O 45<>=AB@0FVW ?@>?>@FV9. *V <5B>48 AB0;8 206;828< 

V=AB@C<5=B>< 4;O A?@>I5==O 0=0;V7C G8A;>2>W V=D>@<0FVW, 7@>182H8 WW 4>ABC?=>N 

4;O H8@H>W 0C48B>@VW (Friendly and Denis, 2006, A. 7; Dur, 2014, A. 3-4). �@V< B>3>, 

E@>=>;>3VG=V B01;8FV XVIII AB. B@0=AD>@<C20;8AO C G0A>2V ;V=VW, I> 4>72>;O;> 

=0>G=> ?@54AB02;OB8 VAB>@8G=V ?>4VW C ?@>AB>@>2>-G0A>2><C :>=B5:ABV. �0=V 

V=AB@C<5=B8 1C;8 A?@O<>20=V =0 ?V428I5==O ?@>7>@>ABV B0 B>G=>ABV 2 0=0;V7V 

A:;04=8E 45<>3@0DVG=8E B0 5:>=><VG=8E ?@>F5AV2, 70:;040NG8 ?V4ґ@C=BO 4;O 

V=B53@0FVW 2V7C0;V70FVW C =0C:>2C B0 4V;>2C ?@0:B8:C (du Toit, 2012, A. 13; Berinato, 

2016, A. 27-28). 

$9>?4@AB-4A4?VF<KA<= C9DVB8 (180031900) 2V47=0G82AO V=B5=A82=8< 

@>728B:>< 3@0DVG=8E <5B>4V2 2V7C0;V70FVW 40=8E, O:V AB0;8 :;NG>28< V=AB@C<5=B>< 

4;O =0C:>2>W :><C=V:0FVW B0 ?>?C;O@870FVW 7=0=ь. �=D>3@0DV:0 Fь>3> ?5@V>4C 

2V4>1@060;0 A:;04=V :>=F5?FVW G5@57 :0@B8, 4V03@0<8 B0 AE5<8, I> ?>є4=C20;8 

=0C:>2C B>G=VABь V7 EC4>6=ь>N 28@07=VABN. �0@B0 %>=OG=>W A8AB5<8 A Plan of the 

Solar System exhibiting its relative Magnitudes and Distances, 28:>=0=0 

0<5@8:0=Aь:8< 3@025@>< W. G. Evans 4;O 2840==O Atlas to Illustrate the Geography 

of the Heavens 02B>@AB20 E. Burritt (1835), >1ґ@C=B>20=> 2V4>1@060є <0AHB01=V 

A?V22V4=>H5==O <V6 ?;0=5B0<8 B0 A;C3Cє >4=8< V7 @0==VE ?@8:;04V2 2V7C0;V70FVW 

0AB@>=><VG=8E 40=8E (%5;V20=>2, 2022). E. Willard, 287=0G=0 @5D>@<0B>@:0 >A2VB8, 

70?@>2048;0 :>=F5?FVN IDBAB7D4HV6 O: V;NAB@>20=8E G0A>28E ?>A;V4>2=>AB59, 45 

2V7C0;ь=5 2V440;5==O ?>4V9 C ?@>AB>@V ?>7=0G0є WE=N 402=VABь, B8< A0<8< 

AB2>@NNG8 ?5@A?5:B82=5 2V4>1@065==O ?>ABC?0;ь=>3> ?;8=C VAB>@VW (Holmes, 

2023, A. 30). �>=F5?FVO Tree of Life, 70?@>?>=>20=0 C. Darwin C 1837 @>FV, A;C3Cє 

?>:07>28< ?@8:;04>< 70AB>AC20==O 2V7C0;ь=>W @5?@575=B0FVW 7 <5B>N 

?@>45<>=AB@C20B8 1V>;>3VG=V ?@>F5A8, >@30=VG=> ?>є4=CNG8 =0C:>2C ?@02482VABь 

V7 ґ@C=B>2=>N 3@0DVG=>N A8<2>;V:>N (Börner, 2015, A. 23). �@C30 ?>;>28=0 XIX AB. 

E0@0:B5@87C20;0AO 24>A:>=0;5==O< <5B>4V2 2V7C0;V70FVW 40=8E, I> A?@8O;> 

D>@<C20==N >A=>2 ACG0A=>W V=D>3@0DV:8. �@0DVG=0 4V03@0<0 Coxcomb diagrams 

(1858) 02B>@AB20 F. Nightingale, A;C3C20;0 V=AB@C<5=B>< 4;O 0=0;V7C A<5@B=>ABV C 

 

54 



2V9Aь:0E ?V4 G0A �@8<Aь:>W 2V9=8, I> A?@8G8=8;> @5D>@<8 C AD5@V >E>@>=8 

74>@>2’O (du Toit, 1986, A. 3). J. Snow 70AB>AC202 :0@B>3@0DVG=C 2V7C0;V70FVN 4;O 

V45=B8DV:0FVW 465@5; 5?V45<V9, ?>:07CNG8 5D5:B82=VABь 3@0DVG=8E <5B>4V2 C 

4>A;V465==V =04728G09=8E A8BC0FV9 (Cressey, 2014). !>20B>@Aь:0 :0@B0 

C.⠀J.⠀Minard (1869), O:0 2V4>1@060;0 2B@0B8 2V9Aь: Napoleon I ?V4 G0A $>AV9Aь:>W 

:0<?0=VW, ?@>45<>=AB@C20;0 ?>B5=FV0; 3@0DV:8 C 2V7C0;V70FVW 1030B>D0:B>@=8E 

270є<>72’O7:V2 (Rendgen, 2012, A. 6-7). $>1>B8 P.-C. Dupin @>7H8@8;8 <>6;82>ABV 

AB0B8AB8G=>W :0@B>3@0DVW, 7>:@5<0 G5@57 28:>@8AB0==O :>;ь>@>2>W 3@040FVW 4;O 

0=0;V7C A>FV0;ь=8E O28I, B0:8E O: @V25=ь 3@0<>B=>ABV C (@0=FVW (Meirelles, 2013, 

A. 117). �=D>3@0DV:0 FVєW 4>18 =5 ;8H5 2V4>1@060;0 40=V, 0;5 9 <0;0 203><89 2?;82 

=0 ?@89=OBBO A>FV0;ь=8E V ?>;VB8G=8E @VH5=ь, V=B53@CNG8Aь C 6C@=0;VAB8:C B0 

<0A>2V :><C=V:0FVW. !0?@8:V=FV XIX AB>;VBBO 7=0G=89 2=5A>: C @>728B>: 

AB0B8AB8G=>W V=D>3@0DV:8 7@>182 W.E.B. Du Bois, O:89 =0 �A5A2VB=V9 28AB02FV 2 

#0@86V (1900) ?@54AB0282 A5@VN 3@0DVG=8E @>1VB «The Georgia Negro: A Social 

Study», I> 2V7C0;V7C20;8 A>FV0;ь=V, 45<>3@0DVG=V B0 5:>=><VG=V ?>:07=8:8 

0D@>0<5@8:0=Aь:>3> =0A5;5==O. �>3> C=V:0;ь=89 AB8;ь 2V7C0;V70FVW 4;O 0=0;V7C 

@0A>2>W =5@V2=>ABV AB0;8 7=0GCI8< 5B0?>< C @>728B:C A>FV0;ь=>W V=D>3@0DV:8, 

=0>G=> ?@>45<>=AB@C202H8 ?>B5=FV0; 2V7C0;ь=8E <5B>4V2 C ACA?V;ь=><C 48A:C@AV 

B0 1>@>Bь1V 70 @V2=>?@02=VABь (The W.E.B. Du Bois Center at the University of 

Massachusetts Amherst, 2018). 

%F4A84DF<;4JV=AB-VA8GEFDV4?PA<= C9DVB8 (190031945) E0@0:B5@87CєBьAO 

AB0=40@B870FVєN 3@0DVG=8E <5B>4V2 4;O 5D5:B82=>W ?5@540GV A:;04=8E 40=8E C 

=0C:>28E, A>FV0;ь=8E V B5E=VG=8E AD5@0E. %8AB5<0 ISOTYPE, @>7@>1;5=0 

O.⠀Neurath B0 G. Arntz C 1924 @>FV, AB0;0 @52>;NFV9=>N C 3@0DVG=><C 

?@54AB02;5==V 5:>=><VG=8E V 45<>3@0DVG=8E 40=8E, 2?@>2046CNG8 ?V:B>3@0<8 O: 

C=V25@A0;ь=V 5;5<5=B8 <V6:C;ьBC@=>W :><C=V:0FVW (Sless, 1981, A. 168-169). �>=0 

=048E=C;0 V=HV ?@>є:B8, O:->B 3@0DV:0 R. Modley C %,�, 45 AB0=40@B87>20=V 

A8<2>;8 28:>@8AB>2C20;8AO 4;O C=0>G=5==O A>FV0;ь=>-5:>=><VG=8E ?>:07=8:V2 B0 

040?BC20;8AO 4> ;>:0;ь=8E ?>B@51 (Sandner, 2021, A. 26, 29). �=0G=8< 4>AO3=5==O< 
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Fь>3> ?5@V>4C AB0;0 :0@B0 ;>=4>=Aь:>3> <5B@>, AB2>@5=0 H. Beck C 1933 @>FV. 

�8:>@8AB>2CNG8 AE5<0B8G=C 2V7C0;V70FVN, 2>=0 >?B8<V7C20;0 A:;04=V =02V30FV9=V 

A8AB5<8, AB02H8 5B0;>=>< DC=:FV>=0;ь=>3> 48709=C 4;O 3@><04Aь:>3> B@0=A?>@BC 

(Sezer, 2021, A. 144). #0@0;5;ь=> 2 ':@0W=V EC4>6=8:8-:>=AB@C:B82VAB8, B0:V O: 

�.⠀,BV;ь<0= B0 �. Є@<V;>2, 5:A?5@8<5=BC20;8 7 3@0DVG=8<8 D>@<0<8, AB2>@NNG8 

?;0:0B8 4;O A>FV0;ь=>-?>;VB8G=>W :><C=V:0FVW, I> V=B53@C20;8 5;5<5=B8 

V=D>3@0DV:8. ' F59 ?5@V>4 B0:>6 0:B82=> @>72820;0AO V=D>3@0DV:0 2 30;C7V 

B5E=V:8. #C1;V:0FVW 7 V=65=5@=8E V =0C:>28E 40=8E 2:;NG0;8 AE5<8 B0 4V03@0<8, 

A?@O<>20=V =0 A?@>I5==O A:;04=8E :>=F5?FV9 4;O H8@>:>W 0C48B>@VW. !0?@8:;04, 

V=D>3@0DV:0 4;O ?V4@CG=8:V2, AB2>@5=0 ".  0@G5=:>< C 1927 @>FV, 45<>=AB@C20;0 

?@>3@5A82=V ?V4E>48 4> 2V7C0;V70FVW B5E=VG=>W V=D>@<0FVW. &0:V 4>AO3=5==O 

AD>@<C20;8 >A=>2C 4;O ACG0A=>W V=D>@<0FV9=>W 3@0DV:8, ?>є4=CNG8 EC4>6=V B0 

DC=:FV>=0;ь=V 0A?5:B8, =5>1EV4=V 4;O 2V7C0;ь=>W :><C=V:0FVW (�C4=8:, 2024c, 

A.⠀25-29). 

�?9>FDBAAB-B5K<E?N64?PA<= C9DVB8 (194531990) 2V47=0G0єBьAO 

AB0=>2;5==O< V=D>3@0DV:8 O: 48AF8?;V=8, I> ?>є4=Cє AB0B8AB8G=C B>G=VABь, 

5AB5B8G=C 28@07=VABь V =>2VB=V B5E=>;>3VW. �=0GCI8< 2=5A:>< C B5>@5B8G=5 

?V4ґ@C=BO AB0;0 ?@0FO J. Bertin Sémiologie Graphique (1967), O:0 70?@>?>=C20;0 

AB@C:BC@>20=C A8AB5<C >@30=V70FVW 3@0DVG=8E 5;5<5=BV2 4;O 5D5:B82=>W 

:><C=V:0FVW (Friendly, 2008, A. 29; Börner, 2015, A. 22). $>728B>: AB0B8AB8G=>W 

2V7C0;V70FVW 1C2 ?V4A8;5=89 @>1>B0<8 J. Tukey B0 W. Cleveland, O:V 2?@>2048;8 

;>30@8D<VG=V 3@0DV:8 B0 3@0DV:8 70;8H:V2, 24>A:>=0;NNG8 0=0;V7 25;8:8E 

>1AO3V2 40=8E (Few, 2009, A. 16). #@0FO E. Tufte The Visual Display of Quantitative 

Information (2001) AB0;0 ?>2>@>B=8< <><5=B><, 287=0G82H8 AB0=40@B8 48709=C 

4;O 2V7C0;V70FVW 40=8E, I> 107CNBьAO =0 B>G=>ABV 9 5AB5B8FV. ' 30;C7V @540:FV9=>W 

V=D>3@0DV:8 @>1>B8 N. Holmes B0 P. Sullivan, 7>:@5<0 C «The Sunday Times», 

7@>18;8 2=5A>: C ?>?C;O@870FVN V=D>3@0DV:8 O: V=AB@C<5=B0 4>ABC?=>3> 

?>OA=5==O A:;04=8E :>=F5?FV9 (Lankow et al., 2012). �=B53@0FVO :><?’NB5@=8E 

B5E=>;>3V9 7=0G=> @>7H8@8;0 <>6;82>ABV 2V7C0;V70FVW 40=8E, ?V428ICNG8 WE 

 

56 



B>G=VABь B0 040?B82=VABь. �0AB>AC20==O V=D>3@0DV:8 2 >A2VB=VE ?@>F5A0E 4>25;> WW 

5D5:B82=VABь O: 70A>1C ?>:@0I5==O 70A2>є==O V=D>@<0FVW. $>1>B8 

L.⠀Ashwell⠀Wood C =0C:>2>-B5E=VG=V9 3@0DVFV, O:->B AE5<8 <5E0=V7<V2 V 

B@0=A?>@B=8E A8AB5<, A;C3C20;8 ?@8:;040<8 2V7C0;ь=>W :><C=V:0FVW, A?@O<>20=>W 

=0 7@CG=VABь A?@89<0==O A:;04=8E >1'є:BV2. �V4B0:, F59 ?5@V>4 ?V43>BC202 >A=>2C 

4;O F8D@>28E <5B>4V2 2V7C0;V70FVW, O:V 4><V=CNBь C ACG0A=V9 V=D>@<0FV9=V9 

:><C=V:0FVW.  

2.1.2. �2>;NFVO 2V7C0;V70FVW V=D>@<0FVW ?VA;O ?>O28 251B5E=>;>3V9 

#9DVB8 Web 1.0 (1990-2004), 1C2 5?>E>N 70@>465==O 107>28E ?@8=F8?V2 

25148709=C, D>@<C20==O B5E=VG=8E AB0=40@BV2 V <5B>4>;>3V9 2V7C0;ь=>W ?>40GV 

V=D>@<0FVW, O:V 287=0G8;8 DC=40<5=B0;ь=V >@Vє=B8@8 4;O ?>40;ьH>3> @>728B:C 

F8D@>28E :><C=V:0FV9. �;NG>28< ?8B0==O< Fь>3> ?5@V>4C 287=0G5=> ?>4>;0==O 

B5E=VG=8E >1<565=ь >1G8A;N20;ь=8E A8AB5<, ?@>?CA:=>W 740B=>ABV <5@5652>W 

V=D@0AB@C:BC@8 B0 DC=:FV>=0;ь=8E <>6;82>AB59 @0==VE 1@0C75@V2 

(482. 4>40B>: �), 7>:@5<0 Mosaic (1993), O:89 C?5@H5 @50;V7C202 :>=F5?FVN 

>4=>G0A=>3> ?@54AB02;5==O B5:AB>28E B0 3@0DVG=8E 40=8E C <560E є48=>3> 

V=B5@D59AC. #@>BO3>< 1990-E @@. >A=>2=>N <>2>N @>7<VB:8 1C2 HTML (HyperText 

Markup Language) (482. 4>40B>: �), O:89 70157?5GC202 5;5<5=B0@=C AB@C:BC@C 

AB>@V=>:: 70AB>A>2C20;8AO A8AB5<=V H@8DB8, B0:V O: Times New Roman G8 

Helvetica, 5;5<5=B8 AB@C:BC@C20==O B5:ABC (703>;>2:8, 0170F8) B0 3>@87>=B0;ь=V 

:><?>78FV9=V @VH5==O, I> 1C;8 =5>1EV4=8<8 4;O 040?B0FVW :>=B5=BC 4> =87ь:8E 

@>7H8@5=ь 5:@0=V2 V >1<565=8E :>;V@=8E ?0;VB@. #>4V1=V B5E=VG=V C<>28 

A?>=C:0;8 48709=5@V2 4> <V=V<0;V7<C B0 DC=:FV>=0;ь=>W ;0:>=VG=>ABV, 

7>A5@5465=>W =0 B5:ABV B0 ?><V@=><C 28:>@8AB0==V 3@0DVG=8E 5;5<5=BV2. �0?CA: 

1@0C75@0 WorldWideWeb C 1990 @>FV, AB2>@5=>3> T. Berners-Lee, 70:;02 

:>=F5?BC0;ь=89 DC=40<5=B 3V?5@B5:AB>2>3> V=B5@=5BC, 2 O:><C ;V=V9=V 

V=D>@<0FV9=V <0A828 2?5@H5 1C;8 AB@C:BC@>20=V C 283;O4V 3V?5@?>A8;0=ь 

(482. 4>40B>: �), I> A?@8O;> ;>3VG=V9 =02V30FVW 9 C?>@O4:>20=><C 4>ABC?C 4> 
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40=8E, 70:@V?;NNG8 B5:AB>2C ;>3V:C O: >A=>2C >@30=V70FVW 2V7C0;ь=>3> ?@>AB>@C. 

#>40;ьH0 AB0=40@B870FVO HTML AB0;0 28@VH0;ь=>N 4;O D>@<C20==O 

C=VDV:>20=8E ?@8=F8?V2 2V4B2>@5==O :>=B5=BC B0 7<VF=5==O G8B015;ь=>ABV 7024O:8 

є48=8< AB0=40@B0< H@8DB>2>3> B0 :>;V@=>3> 28@VH5==O. �=0G=89 ?@>@82 2 

V=D>@<0FV9=V9 2V7C0;V70FVW AB02AO C 1996 @>FV 7 2?@>20465==O< CSS (Cascading 

Style Sheets) (482. 4>40B>: �), O:5 2V4>:@5<8;> 2<VAB AB>@V=:8 2V4 WW AB8;VAB8:8, 

A?@8ONG8 <0AHB01>20=>ABV B0 C=VDV:0FVW 3@0DVG=8E @VH5=ь, 0 B0:>6 AB2>@8;> 

?V4ґ@C=BO 4;O A8<5B@8G=8E :><?>78FV9 V A?@>I5=8E <0:5BV2, 7@CG=8E 4;O 

:>@8ABC20Fь:>3> A?@89<0==O. �0AB>AC20==O JavaScript =0?@8:V=FV 1990-E 

(Wirfs-Brock and Eich, 2020) (482. 4>40B>: �) @>7H8@8;> <>6;82>ABV 

V=B5@0:B82=>W 270є<>4VW, 4>72>;8;> 70AB>A>2C20B8 5;5<5=B0@=V 0=V<0FVW B0 

48=0<VG=V >=>2;5==O :>=B5=BC 157 ?>2=>3> ?5@57020=B065==O AB>@V=:8, D>@<CNG8 

>A=>2C 4;O V=B5@0:B82=8E 251@5AC@AV2 =0ABC?=8E ?>:>;V=ь. �8=0945==O D>@<0BC 

PNG (Portable Network Graphics) (482. 4>40B>: �) 70157?5G8;> ?V4B@8<:C 

?@>7>@>ABV B0 28A>:>O:VA=5 2V4B2>@5==O 7>1@065=ь 157 2B@0B, I> AB0;> 206;828< 

G8==8:>< 4;O AB2>@5==O OA=8E, 1030B>H0@>28E 3@0DVG=8E 5;5<5=BV2 V ?V428I5==O 

2V7C0;ь=>W ?@8201;82>ABV ?@8 <V=V<0;ь=8E B5E=VG=8E @5AC@A0E. �?@>20465==O 

Macromedia Flash (482. 4>40B>: �) C 1998 @>FV AB0;> ?>HB>2E>< 4> @>7H8@5==O 

<>6;82>AB59 0=V<0FV9=8E B0 <C;ьB8<54V9=8E :><?>=5=BV2, O:V, ?>?@8 B5E=VG=C 

28103;82VABь, 7<V=N20;8 CO2;5==O ?@> V=B5@0:B82=VABь B0 ?@8201;82VABь 

251:>=B5=BC. �>=F5?BC0;ь=> <V=V<0;V7< 25148709=C Web 1.0 ґ@C=BC202AO =0 

>?B8<V70FVW 270є<>4VW :>@8ABC20G0 7 V=D>@<0FVєN: =59B@0;ь=V D>=>2V :>;ь>@8, GVB:V 

0:F5=B8 B0 ;>3VG=0 AB@C:BC@870FVO A?@8O;8 7<5=H5==N :>3=VB82=>3> 

=020=B065==O B0 70157?5GC20;8 H284:5 70A2>є==O V=D>@<0FVW 2 C<>20E >1<565=>W 

B5E=VG=>W 1078. %B0=40@B87>20=V ?@>B>:>;8 (482. 4>40B>: �), B5:AB>2V 

3V?5@?>A8;0==O, AB@C:BC@>20=V H@8DB8 B0 ;>3VG=V <0:5B8 AD>@<C20;8 C<>28 4;O 

?>ABC?>2>3> ?5@5E>4C 4> V=B5@0:B82=8E V=D>3@0DVG=8E @VH5=ь, I> C <091CB=ь><C 

?@8725;> 4> 28=8:=5==O Web 2.0 V Web 3.0, 7 WE 7=0G=> 1V;ьH @>728=5=8<8 

?V4E>40<8 4> V=D>@<0FV9=>W 2V7C0;V70FVW B0 :>@8ABC20Fь:>W 270є<>4VW. 
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#9DVB8 Web 2.0 (200432010) AB02 :;NG>2>N 2VE>N C B@0=AD>@<0FVW 

F8D@>2>3> A5@54>28I0, 70:;040NG8 =>2V 70A048 V=B5@0:B82=>ABV, 48=0<VG=>ABV B0 

A8AB5<=>W >@30=V70FVW V=D>@<0FV9=>3> :>=B5=BC. ' :>=F5?BC0;ь=><C 28<V@V 

?5@5EV4 4> 5?>E8 Web 2.0 1C;> >:@5A;5=> T. O'Reilly C 2005 @>FV, O:89 

AD>@<C;N202 ?0@0483<C B@0=AD>@<0FVN �=B5@=5BC (482. 4>40B>: �) 2V4 AB0B8G=8E 

<>45;59 ?5@H>3> ?>:>;V==O 4> V=B5@0:B82=>W B0 45F5=B@0;V7>20=>W 5:>A8AB5<8. 

"A=>2>?>;>6=8<8 ?@8=F8?0<8 FVєW 5:>A8AB5<8 AB0;8 28:>@8AB0==O �=B5@=5BC O: 

<0940=G8:C >1<V=C V=D>@<0FVW, V=B53@0FVO :>;5:B82=>3> V=B5;5:BC, A8=48:0FVO 

:>=B5=BC (482. 4>40B>: �) G5@57 API (482. 4>40B>: �), 040?B82=VABь 4> 

1030B>?;0BD>@<=>3> A5@54>28I0. T. O'Reilly ?@>V;NAB@C202 CA?VH=C @50;V70FVN 

:>=F5?FVW Web 2.0 =0 ?@8:;040E A5@2VAV2, B0:8E O: Wikipedia, Flickr V Google 

AdSense, O:V 45<>=AB@CNBь ?5@5EV4 2V4 F5=B@0;V7>20=8E <>45;59 C?@02;V==O 4> 

A0<>>@30=V7>20=8E A8AB5< V7 <0AHB01>20=>N AB@C:BC@>N. �>:@5<0, 02B>@ 

=03>;>A82 =0 :@8B8G=V9 @>;V 2V4:@8B8E AB0=40@BV2, V=B53@>20=>ABV <5@56528E 

V=AB@C<5=BV2 B0 0:B82=>W A?V2?@0FV :>@8ABC20GV2 C D>@<C20==V =>28E 

1V7=5A-<>45;59, >@Vє=B>20=8E =0 5:>=><V:C 72>@>B=>3> 72’O7:C. *O 5:>=><V:0 

70157?5GCє AB01V;ь=5 7@>AB0==O DC=:FV>=0;ь=>3> ?>B5=FV0;C �=B5@=5BC, I> 

70:;0;> DC=40<5=B 4;O ?>40;ьH>3> B5E=>;>3VG=>3> @>728B:C F8D@>28E 

:><C=V:0FV9 (O'Reilly, 2005). "4=8< V7 =09206;82VH8E B5E=>;>3VG=8E :@>:V2 AB0;> 

2?@>20465==O B5E=>;>3VW AJAX (Asynchronous JavaScript and XML) 

(482. 4>40B>: �) C 2005 @>FV, O:0 1C;0 45B0;ь=0 28A2VB;5=0 C ?@0FV J. J. Garrett, 45 

=03>;>HC20;>AO =0 <>6;82>ABV >=>2;5==O :>=B5=BC 157 ?>2=>3> 

?5@57020=B065==O AB>@V=:8 (2005). &0:0 ?@0:B8:0 C<>6;828;0 48=0<VG=C 

270є<>4VN :>@8ABC20GV2 V7 251@5AC@A0<8, 7>:@5<0 G5@57 ?>O2C V=B5@0:B82=8E 

D>@<, A?;82=8E ?V4:07>:, 0=V<0FV9 B0 V=H8E 48=0<VG=8E 5;5<5=BV2, O:V @0=VH5 

?>B@51C20;8 A:;04=8E B5E=>;>3VG=8E @VH5=ь. ->4> 48709=C 251V=B5@D59AV2, B> 

2V41C;>AO ?5@5>A<8A;5==O AB@C:BC@8 B0 2V7C0;ь=>W ?>40GV V=D>@<0FVW. �>:@5<0 

1C;> ?>ABC?>2> 28BVA=5=> A:52><>@DV7< (482. 4>40B>: �), I> BO6V2 4> V<VB0FVW 

@50;ь=8E >1’є:BV2, =0 :>@8ABь <V=V<0;VAB8G=8E :>=F5?FV9. %B8;VAB8:0 Flat Design 
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(482. 4>40B>: �), >?8A0=0 B0 A8AB5<0B87>20=0 C ?@0FOE J. Lankow et al. (2012), 

0:F5=BC20;0AO =0 ?@>AB>BV D>@<, ?;>A:V9 :>;V@=V9 ?0;VB@V, GVB:8E ;V=VOE B0 

2V4ACB=>ABV 70928E 2V7C0;ь=8E 5D5:BV2. &0:5 @VH5==O 70157?5GC20;> =5 ;8H5 

5AB5B8G=C ;0:>=VG=VABь, 0 9 ?V428I5==O H284:>ABV 7020=B065==O AB>@V=>: B0 

?>:@0I5==O 7@CG=>ABV :>@8ABC20==O, I> 1C;> ?V4B25@465=> 5<?V@8G=8<8 

4>A;V465==O<8 C AD5@V UX-48709=C (User Experience Design) (482. 4>40B>: �). 

�0AB>AC20==O 3>B>28E ?;0BD>@< 4;O C?@02;V==O :>=B5=B><, >A>1;82> WordPress 

(482. 4>40B>: �), A?@8O;> 45<>:@0B870FVW 251@>7@>1:8. %B0=>2;5==O Web 2.0 AB0;> 

?V4ґ@C=BO< 4;O H8@>:>3> 70AB>AC20==O V=B5@0:B82=>W :0@B>3@0DVW. �>:@5<0, 70?CA: 

Google Maps C 2004 @>FV >7=0<5=C202AO 28A>:8< ABC?5=5< V=BCWB82=>ABV 

2V7C0;ь=8E 5;5<5=BV2: GVB:8<8 :>=BC@0<8, =0A8G5=8<8 :>;ь>@0<8, 45B0;ь=8<8 
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40=8E. #>4V1=V ?V4E>48 B0:>6 <0NBь ?V4B25@465=C 5D5:B82=VABь 2 >A2VB=VE 
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4>ABC?=>ABV. 
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70:>=><V@=>AB59 2 V=D>@<0FV9=89 48709= ?V428ICє :>3=VB82=C 4>ABC?=VABь 

V=D>3@0DVG=8E <0B5@V0;V2, A?@8ONG8 5D5:B82=V9 >@30=V70FVW 2V7C0;ь=>W V=D>@<0FVW 
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AD>@<C;ь>20=0 R. Arnheim C 1954 @>FV, 107CєBьAO =0 <5B>40E 35HB0;ьB-?@8=F8?0E 

B0 287=0G0є 2V7C0;ь=5 A?@89<0==O O: 0:B82=89 B0 48=0<VG=89 :>3=VB82=89 ?@>F5A. 

�V= AB25@46Cє, I> A?@89<0==O 28E>48Bь 70 <56V ?0A82=>3> 2V4>1@065==O 

@50;ь=>ABV, ?5@5B2>@NNG8Aь =0 A:;04=C V=B53@0FVN A5=A>@=>W V=D>@<0FVW 2 

>A<8A;5=V B0 FV;VA=V AB@C:BC@8. ' <560E FVєW B5>@VW :;NG>2C @>;ь 2V4V3@0NBь 

D>@<0, :><?>78FVO, ?@>?>@FVW B0 48=0<V:0 2V7C0;ь=8E 5;5<5=BV2, O:V D>@<CNBь 

30@<>=V9=V 01> =0?@C65=V 2V7C0;ь=V >1@078. "A>1;82C C203C ?@84V;5=> 740B=>ABV 

;N4Aь:>3> A?@89<0==O <8BBє2> >FV=N20B8 EC4>6=V O:>ABV >1’є:BV2, 287=0G0NG8 

WE=V9 F5=B@ BO6V==O B0 10;0=A. �>A;V4=8: B0:>6 ?V4:@5A;Nє, I> B0:0 740B=VABь 

70;568Bь O: 2V4 >1’є:B82=8E E0@0:B5@8AB8: 7>1@065==O, B0: V 2V4 AC1’є:B82=>W 

0:B82=>ABV :>3=VB82=8E <5E0=V7<V2, I> V=B53@CNBь :C;ьBC@=89 V A5=A>@=89 4>A2V4. 

�>=F5?FVO 48=0<VG=>W =0?@C38, @>7@>1;5=0 2 <560E B5>@VW, ?>OA=Nє, O: G5@57 

AB0B8G=V :><?>78FVW <>6=0 ?5@540B8 2V4GCBBO @CEC B0 5=5@3VW (Arnheim, 1954). 

&9BDVO >B7AVF<6AB7B A464AF4:9AAO, AD>@<C;ь>20=0 J. Sweller C 1988 @>FV, 

ґ@C=BCєBьAO =0 ?@8=F8?0E >1<565=>W <VAB:>ABV @>1>G>W ?0<’OBV B0 <5E0=V7<0E WW 

>?B8<0;ь=>3> 28:>@8AB0==O 2 =02G0;ь=><C ?@>F5AV. �>=0 @>73;O40є B@8 B8?8 
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:>3=VB82=>3> =020=B065==O: 2=CB@VH=є, I> 7C<>2;5=5 A:;04=VABN <0B5@V0;C; 

7>2=VH=є, A?@8G8=5=5 =55D5:B82=>N >@30=V70FVєN V=D>@<0FVW; B0 35=5@>20=5, O:5 

A?@8Oє ?>1C4>2V :>3=VB82=8E AE5< 4;O 70A2>є==O 7=0=ь. #5@528I5==O 

4>?CAB8<>3> @V2=O :>3=VB82=>3> =020=B065==O <>65 ?@872>48B8 4> 7=865==O 

5D5:B82=>ABV =02G0==O, CB@C4=5==O >1@>1:8 V=D>@<0FVW B0 ?>3V@H5==O 

70?0<’OB>2C20==O. � <5B>N >?B8<V70FVW =02G0;ь=>3> ?@>F5AC B5>@VO ?@>?>=Cє 

040?B0FVN <0B5@V0;C H;OE>< CAC=5==O =5@5;520=B=8E 5;5<5=BV2, AB@C:BC@870FVW 

:>=B5=BC, @>7?>4V;C V=D>@<0FVW =0 ;>3VG=V A53<5=B8 B0 28:>@8AB0==O :><1V=>20=8E 

2V7C0;ь=>-25@10;ь=8E <5B>4V2 ?>40==O. &0:89 ?V4EV4 40є 7<>3C 710;0=AC20B8 

:>3=VB82=5 =020=B065==O, ?V428ICNG8 ?@>4C:B82=VABь =02G0==O, @V25=ь 

70;CG5=>ABV B0 5D5:B82=VABь 70A2>є==O 7=0=ь (Sweller, 1988). &9BDVO @9AF4?PA<I 

@B89?9=, AD>@<C;ь>20=0 P. Johnson-Laird (1983), є DC=40<5=B0;ь=8< :>=F5?B>< 

:>3=VB82=>W ?A8E>;>3VW, I> >?8ACє, O: ;N48 :>=AB@CNNBь 2=CB@VH=V @5?@575=B0FVW 

@50;ь=>ABV 4;O @>7C<V==O, ?@>3=>7C20==O ?>4V9 V ?@89=OBBO @VH5=ь. �V4?>2V4=> 4> 

FVєW B5>@VW, <5=B0;ь=V <>45;V є A?@>I5=8<8 :>3=VB82=8<8 AB@C:BC@0<8, I> 

D>@<CNBьAO C A2V4><>ABV =0 >A=>2V ?5@F5?B82=>3> 4>A2V4C, <>2;5==O B0 

?>?5@54=VE 7=0=ь. �>=8 4>72>;ONBь V=482V4C C7030;ь=N20B8 V=D>@<0FVN, 

V=B53@C20B8 =>2V 40=V 2 =0O2=V :>3=VB82=V AE5<8 B0 040?BC20B8AO 4> =>28E A8BC0FV9. 

' ?@>F5AV @>7C<V==O <>2;5==O A;CE0G 1C4Cє <5=B0;ь=V <>45;V, 7VAB02;ONG8 

>B@8<0=C V=D>@<0FVN 7 ?>?5@54=V< 4>A2V4><, I> A?@8Oє 5D5:B82=><C 

>A<8A;5==N :>=B5:ABC. #V4 G0A >1@>1:8 A:;04=8E B5:ABV2 01> A8BC0FV9 ;N48=0 

AB2>@Nє 1030B>@V2=52V :>3=VB82=V AB@C:BC@8, I> 4>72>;ONBь >@30=V7>2C20B8 

7=0==O B0 >=>2;N20B8 WE C ?@>F5AV =02G0==O B0 :><C=V:0FVW (Johnson-Laird, 1983). 

�0=0 B5>@VO ?V4:@5A;Nє, I> <5=B0;ь=V <>45;V є >A=>2>N 4;O ?@>3=>7C20==O ?>4V9 

V ?@89=OBBO @VH5=ь, A?@8ONG8 >FV=FV =0A;V4:V2 V ?V428ICNG8 @0FV>=0;ь=VABь 

281>@C. 

&9BD9F<KAV ;4E48< 6V;G4?PA<I >B@GAV>4JV= ґ@C=BCNBьAO =0 DC=40<5=B0;ь=8E 

4>A;V465==OE ?@>2V4=8E =0C:>2FV2, 7>:@5<0 =0 E9@VBF<KAV= F9BDVW, O:0 0=0;V7Cє 

?@8@>4C, DC=:FVW B0 :;0A8DV:0FVN 7=0:>28E A8AB5< C ?@>F5AV :><C=V:0FVW. �W 
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02B>@>< є C.S. Peirce (:V=5Fь XIX 3 ?>G0B>: XX AB.), O:89 >1ґ@C=BC202 :>=F5?FVN 

B@V048G=>W ?@8@>48 7=0:0, I> 2:;NG0є B@8 270є<>70;56=V :><?>=5=B8: 

D9CD9;9AF4@9A (7=0: O: <0B5@V0;ь=89 =>AV9), O:89 28ABC?0є D>@<>N 7=0:0; B5'є>F 

(B5, I> 7=0: ?@54AB02;Oє), =0 O:89 7=0: 2:07Cє; B0 VAF9DCD9F4AF (A5=A, I> 

28=8:0є C A2V4><>ABV), 287=0G0є 9>3> 7=0G5==O 01> V=B5@?@5B0FVN. �V4?>2V4=> 4> 

?@>?>=>20=>W :;0A8DV:0FVW, 7=0:8 ?>4V;ONBьAO =0 V>BA< (7=0:8, I> <0NBь 

?>4V1=VABь 4> >1'є:B0, =0?@8:;04, D>B>3@0DVW G8 :0@B8); VA89>E< (7=0:8, O:V 

?>2'O70=V 7 >1'є:B>< DV78G=> G8 ?@8G8==>-=0A;V4:>2>, =0?@8:;04, 48< O: V=45:A 

2>3=N); B0 E<@6B?< (7=0:8, 7=0G5==O O:8E 287=0G0єBьAO A>FV0;ь=8<8 C<>2=>ABO<8 

G8 C3>4>N, =0?@8:;04, <>20 G8 <0B5<0B8G=V A8<2>;8). #D<AJ<C CD47@4F<;@G 

287=0G0є 7=0G5==O V459 G5@57 WE ?@0:B8G=C @57C;ьB0B82=VABь, 0:F5=BCNG8 =0 

=0A;V4:0E WE 70AB>AC20==O O: :;NG>2><C :@8B5@VN V=B5@?@5B0FVW. �BAJ9CJVO 

A9B5@9:9AB7B E9@VB;<EG @>7:@820є 48=0<VG=89 E0@0:B5@ ?@>F5AC V=B5@?@5B0FVW, C 

O:><C :>65= V=B5@?@5B0=B A;C3Cє O: @57C;ьB0B 270є<>4VW <V6 @5?@575=B0<5=>< B0 

>1'є:B><, 0 B0:>6 28EV4=>N B>G:>N 4;O =>2>3> F8:;C V=B5@?@5B0FVW. *5 

45<>=AB@Cє 52>;NFV9=89 E0@0:B5@ A5<V>78AC, 45 7=0G5==O ?>ABC?>2> @>72820єBьAO, 

71030GCNG8Aь =>28<8 7<VAB0<8 7024O:8 157?5@5@2=V9 270є<>4VW AB@C:BC@=8E 

5;5<5=BV2 7=0:>2>W A8AB5<8. �@V< A5<V>B8G=>W B5>@VW, C H8@H><C DV;>A>DAь:><C 

:>=B5:ABV, C.S. Peirce 4>A;V46C202 <8A;5==O, O:5 2V= @>73;O402 O: ?@>F5A 

<0=V?C;N20==O 7=0:0<8, =03>;>HCNG8, I> 2AV :>3=VB82=V O28I0 <>6CBь 1CB8 

>?8A0=V G5@57 7=0:>2V A8AB5<8, >A:V;ь:8 ;N4Aь:0 A2V4><VABь DC=:FV>=Cє =0 >A=>2V 

V=B5@?@5B0FVW 7=0:V2. �V= 284V;82 B@8 C=V25@A0;ь=V :0B53>@VW, I> 287=0G0NBь 

AB@C:BC@C 1C4ь-O:>3> 4>A2V4C: ?5@HVABь (0=3;. «firstness») 3 @V25=ь G8AB>W 

<>6;82>ABV, I> E0@0:B5@87Cє ?>G0B:>289, =5@>728=5=89 AB0= O28I0, O:5 VA=Cє 

A0<5 ?> A>1V 157 2V4=>H5==O 4> V=H8E; 2B>@8==VABь (0=3;. «secondness») 3 @V25=ь 

D0:B8G=>ABV, I> >?8ACє 270є<>4VN <V6 42><0 5;5<5=B0<8, ?V4:@5A;NNG8 @50;ь=V 

2V4=>A8=8, >?V@ B0 :>=B@0AB; B@5B8==VABь (0=3;. «thirdness») 3 @V25=ь 

70:>=><V@=>AB59, I> ?>є4=Cє ?5@HVABь V 2B>@8==VABь, 70157?5GCNG8 

2?>@O4:>20=VABь G5@57 7030;ь=V ?@8=F8?8, ?@028;0 B0 ?>A5@54=8FB2>. ' :>=B5:ABV 
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A5<V>B8G=>W A8AB5<8 7=0G5==O 7=0:0 D>@<CєBьAO =5 ;8H5 G5@57 9>3> 157?>A5@54=є 

A?V22V4=>H5==O 7 >1’є:B><, 0 9 G5@57 ?>ABV9=89 ?@>F5A V=B5@?@5B0FVW, I> 

287=0G0єBьAO :C;ьBC@=8<8, :>3=VB82=8<8 B0 A>FV0;ь=8<8 D0:B>@0<8. �0=0 B5>@VO 

<0є <5B0DV78G=5 ?V4ґ@C=BO, ?>78FV>=CNG8 A5<V>B8:C O: C=V25@A0;ь=C =0C:C, 740B=C 

>E>?8B8 =5 ;8H5 <>2=V 7=0:>2V A8AB5<8, 0;5 9 CAV D>@<8 :><C=V:0FVW B0 ?V7=0==O, 

2:;NG0NG8 ?@8@>4=8GV O28I0, <8AB5FB2> B0 =0C:>2C 4VO;ь=VABь 

(Amare⠀and⠀Manning, 2013). �0@B>N C2038 є F9BDVO 7D4HVKABW E9@VB?B7VW, 

AD>@<C;ь>20=0 J. Bertin (1967), є :;NG>2>N :>=F5?FVєN 2V7C0;ь=>3> 

?@54AB02;5==O 40=8E, I> ґ@C=BCєBьAO =0 ?@8=F8?0E :>4C20==O V=D>@<0FVW 70 

4>?><>3>N 3@0DVG=8E 7<V==8E. *5=B@0;ь=8< 0A?5:B>< FVєW B5>@VW є ?@>F5A 

B@0=A:@8?FVW 40=8E, O:89 70157?5GCє WE ?5@5B2>@5==O C 7@>7C<V;V 2V7C0;ь=V D>@<8, 

I> >?B8<V7CNBь A?@89<0==O B0 0=0;V7 V=D>@<0FVW. Bertin 287=0G82 HVABь >A=>2=8E 

3@0DVG=8E 7<V==8E 3 ?>78FVN, @>7<V@, D>@<C, OA:@02VABь, :>;V@ B0 >@Vє=B0FVN, 

:>6=0 7 O:8E 28:>=Cє A?5F8DVG=C DC=:FVN C 2V4>1@065==V 270є<>72’O7:V2 <V6 

5;5<5=B0<8 40=8E. �@0DVG=0 A8AB5<0 V=B5@?@5BCєBьAO O: AB@C:BC@>20=0 AC:C?=VABь 

5;5<5=BV2 V7 GVB:> 287=0G5=8<8 7=0G5==O<8, I> ?V4?>@O4:>2CNBьAO 

70:>=><V@=>ABO< 2V7C0;ь=>3> A?@89<0==O. �8:>@8AB0==O 2;0AB82>AB59 3@0DVG=8E 

7<V==8E, B0:8E O: A5;5:B82=VABь, 0A>FV0B82=VABь B0 C?>@O4:>20=VABь, A?@8Oє 

28O2;5==N ;>3VG=8E B0 ?@>AB>@>28E 70;56=>AB59 <V6 40=8<8. �D5:B82=VABь 

2V7C0;V70FVW 287=0G0єBьAO @V2=5< H284:>ABV B0 B>G=>ABV A?@89<0==O, I> 

157?>A5@54=ь> 70;568Bь 2V4 >?B8<0;ь=>W >@30=V70FVW 2V7C0;ь=8E 5;5<5=BV2. 

�=0GCI>N E0@0:B5@8AB8:>N B5>@VW є 48=0<VG=VABь 3@0DVG=8E <>45;59, I> 

70157?5GCє WE=N 040?B82=VABь 4> @V7=8E 0=0;VB8G=8E 70240=ь B0 :>=B5:ABV2. 

�=BCWB82=VABь A?@89<0==O, 70:;045=0 2 >A=>2V A8AB5<8 :>4C20==O, 40є 7<>3C 

7G8BC20B8 V=D>@<0FVN 157 =5>1EV4=>ABV 3;81>:>3> :>3=VB82=>3> 0=0;V7C, I> @>18Bь 

3@0DVG=C A5<V>;>3VN DC=40<5=B0;ь=8< V=AB@C<5=B>< 4;O 2V7C0;V70FVW A:;04=8E 

AB@C:BC@>20=8E 40=8E. G. Kress B0 T. van Leeuwen (2006) C A2>W9 ?@0FV 

Reading⠀Images: The Grammar of Visual Design ?@54AB028;8 A8AB5<0B87>20=89 

?V4EV4 4> 0=0;V7C 2V7C0;ь=>W :><C=V:0FVW, 70A=>20=89 =0 ?@8=F8?0E 3@0<0B8:8 
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2V7C0;ь=>3> 48709=C. �2B>@8 @>73;O40NBь 2V7C0;ь=C :><C=V:0FVN O: 7=0:>2C 

A8AB5<C, 0=0;>3VG=C 4> <>2=>W, 45 :>65= 5;5<5=B 48709=C DC=:FV>=Cє 70 

?@028;0<8, ?>4V1=8<8 4> A8=B0:A8AC B0 A5<0=B8:8 ?@8@>4=>W <>28.  >45;ь 

2V7C0;ь=>W 3@0<0B8:8 ґ@C=BCєBьAO =0 0=0;V7V B0:8E D>@<0;ь=8E 5;5<5=BV2, O: :>;V@, 

?5@A?5:B820, :04@C20==O, :><?>78FVO B0 ?@>AB>@>25 @>7<VI5==O, O:V 287=0G0NBь 

AB@C:BC@C B0 7=0G5==O 2V7C0;ь=>3> ?>2V4><;5==O. �8:>@8AB>2CNG8 H8@>:89 

A?5:B@ <0B5@V0;V2, 7>:@5<0 48BOGV <0;N=:8, V;NAB@0FVW 7 ?V4@CG=8:V2, 

D>B>@5?>@B06V, @5:;0<=V 7>1@065==O B0 B2>@8 <8AB5FB20, 02B>@8 45<>=AB@CNBь 

C=V25@A0;ь=VABь 2V7C0;ь=>W 3@0<0B8:8 B0 WW 70AB>AC20==O O: C 42>28<V@=8E, B0: V 2 

B@828<V@=8E D>@<0E :><C=V:0FVW, 2:;NG0NG8 A:C;ь?BC@C B0 0@EVB5:BC@C. "4=VєN 7 

:;NG>28E V459 є ?>@V2=O==O 3@0<0B8:8 <>28 7 3@0<0B8:>N 2V7C0;ь=>3> 48709=C, 

I> 4>72>;Oє 28O28B8 O: WE A?V;ь=V <5E0=V7<8 :>4C20==O V=D>@<0FVW, B0: V 

DC=40<5=B0;ь=V 2V4<V==>ABV. &9BDVO 6V;G4?PABW D<FBD<><, O:C A8AB5<0B87C20;0 B0 

@>7H8@8;0 S.K. Foss (2004) C A2>W9 ?@0FV «Theory of Visual Rhetoric». �2B>@:0 

287=0G0є 2V7C0;ь=C @8B>@8:C O: A8<2>;VG=C A8AB5<C, O:0 2?;820є =0 0C48B>@VN 

?>4V1=> 4> 25@10;ь=>W <>28, 28:>@8AB>2CNG8 :><?>78FVN, :>;V@, <0AHB01, 

?5@A?5:B82C B0 V=HV 3@0DVG=V 5;5<5=B8 4;O AB2>@5==O A<8A;V2. �>=0 ?@>?>=Cє B@8 

>A=>2=V <5B>48 0=0;V7C 2V7C0;ь=8E B5:ABV2: @8B>@8G=89 0=0;V7 :><?>78FVW 

(282G5==O AB@C:BC@=8E E0@0:B5@8AB8: 7>1@065==O), V=B5@?@5B0FV9=89 ?V4EV4 

(0=0;V7 7=0G5=ь, 70:;045=8E C 2V7C0;ь=8E >1'є:B0E), B0 DC=:FV>=0;ь=89 0=0;V7 

(287=0G5==O A>FV0;ь=>W 01> ?>;VB8G=>W @>;V 7>1@065==O 2 :><C=V:0B82=><C 

:>=B5:ABV). S.K. Foss 2AB0=>2;Nє :;NG>2V :@8B5@VW, 70 O:8<8 7>1@065==O <>6=0 

22060B8 @8B>@8G=8< 0@B5D0:B><: 2>=> ?>28==> <VAB8B8 A8<2>;VG=V 5;5<5=B8, 

70;CG0B8 0C48B>@VN 4> ?@>F5AC V=B5@?@5B0FVW B0 28:>=C20B8 :><C=V:0B82=C 

DC=:FVN. $>7H8@NNG8 :;0A8G=C @8B>@8:C, 02B>@:0 45<>=AB@Cє, I> 7>1@065==O 

<>6CBь 1CB8 B0:8<8 6 ?5@5:>=;828<8, O: V <>2=V 28A;>2;N20==O, 

28:>@8AB>2CNG8 @8B>@8G=V 70A>18, B0:V O: 5B>A (02B>@8B5B), ?0D>A (5<>FV9=89 

2?;82) B0 ;>3>A (@0FV>=0;ь=0 0@3C<5=B0FVO). &0:89 ?V4EV4 <0є H8@>:5 ?@0:B8G=5 

70AB>AC20==O C 4>A;V465==OE @5:;0<8, ?>;VB8G=8E :0<?0=V9, :V=5<0B>3@0DC, 
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F8D@>28E <54V0 B0 48709=V, I> @>18Bь WW 7=0GCI>N :>=B@81CFVєN 2 @>728B>: 

2V7C0;ь=>W :><C=V:0FVW (Foss, 2004). &9BDVO CB86V=AB7B >B8G64AAO, AD>@<C;ь>20=0 C 

1971 @>FV :0=04Aь:8< ?A8E>;>3>< A. Paivio (2013), є >4=8< V7 107>28E :>=F5?BV2 

:>3=VB82=>W ?A8E>;>3VW, O:89 >1ґ@C=B>2Cє VA=C20==O 42>E =570;56=8E, 0;5 

270є<>4>?>2=N20;ь=8E :0=0;V2 >1@>1:8 V=D>@<0FVW 3 25@10;ь=>3> B0 >1@07=>3>. 

A. Paivio =03>;>HC202 =0 :@8B8G=V9 @>;V <5=B0;ь=8E >1@07V2 C ?@>F5A0E =02G0==O 

B0 ?0<’OBV, 2V47=0G82H8 D5=><5= ?5@52038 7>1@065=ь, O:89 ?>;O30є C ?V428I5=V9 

5D5:B82=>ABV 70?0<’OB>2C20==O ?@8 :><1V=>20=><C 28:>@8AB0==V 25@10;ь=8E V 

2V7C0;ь=8E AB8<C;V2. /: AB25@46C202 02B>@, :>3=VB82=0 >1@>1:0 2V41C20єBьAO C 

42>E >:@5<8E A8AB5<0E: 25@10;ь=V9, O:0 2V4?>2V40є 70 0A>FV0B82=5 <8A;5==O, B0 

>1@07=V9, O:0 70157?5GCє ?5@F5?B82=C @5?@575=B0FVN V=D>@<0FVW. "1842V A8AB5<8 

DC=:FV>=CNBь 02B>=><=>, 0;5 WE A?V;ь=0 0:B820FVO A?@8Oє >?B8<0;ь=><C 

:>4C20==N, 715@565==N B0 2V4B2>@5==N V=D>@<0FVW. �;NG>28< 5;5<5=B>< B5>@VW є 

?>=OBBO <5=B0;ь=8E @5?@575=B0FV9, 01> :>4V2, O:V A;C3CNBь O: 70A>18 

B@0=AD>@<0FVW 7>2=VH=VE AB8<C;V2 C 2=CB@VH=V :>3=VB82=V AB@C:BC@8. "1@07=V :>48 

715@V30NBь ?5@F5?B82=V E0@0:B5@8AB8:8, B0:V O: D>@<0, :>;V@ 01> @>7B0HC20==O, 

B>4V O: 25@10;ь=V :>48 70157?5GCNBь A8<2>;VG=C @5?@575=B0FVN <>2;5==O, I> 

4>72>;Oє 5D5:B82=> >1@>1;OB8 O: 01AB@0:B=C, B0: V :>=:@5B=C V=D>@<0FVN. 

!0?@8:;04, :>=F5?B «A>10:0» <>65 1CB8 ?@54AB02;5=89 >4=>G0A=> A;>25A=8< 

?>7=0G5==O< V 2V7C0;ь=8< >1@07><, I> 7=0G=> ?V428ICє 9<>2V@=VABь B>G=>3> 

70?0<’OB>2C20==O V ?>40;ьH>3> 2V4B2>@5==O. �<?V@8G=V 4>A;V465==O, ?@>2545=V 2 

@0<:0E FVєW B5>@VW, ?@>45<>=AB@C20;8 ?V428I5==O 5D5:B82=>ABV ?0<'OBV 7024O:8 

V=B53@0FVW 2V7C0;ь=8E V 25@10;ь=8E :><?>=5=BV2. �>:@5<0, DC=:FV>=0;ь=V <5B>48 

=59@>2V7C0;V70FVW, B0:V O: DC=:FV>=0;ь=0 <03=VB=>-@57>=0=A=0 B><>3@0DVO B0 

?>78B@>==>-5<VAV9=0 B><>3@0DVO, ?V4B25@48;8 VA=C20==O >:@5<8E 7>= <>7:C, O:V 

0:B82CNBьAO 70;56=> 2V4 25@10;ь=8E G8 2V7C0;ь=8E 70240=ь. �B@C?9>EA4 F9BDVO 

>B?PBDG J. Itten (1961), ?@54AB02;5=0 C ?@0FV The Art of Color, ?>є4=Cє DV78G=V, 

5<>FV9=V B0 5AB5B8G=V 0A?5:B8 :>;ь>@C, ?@>?>=CNG8 A8AB5<=89 ?V4EV4 4> 9>3> 

282G5==O. � WW >A=>2V ;568Bь 12-:>;V@=5 :>;>, I> A:;040єBьAO 7 B@ь>E ?5@28==8E 
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(G5@2>=89, 6>2B89, A8=V9), B@ь>E 2B>@8==8E (75;5=89, ?><0@0=G5289, DV>;5B>289) 

B0 H5AB8 B@5B8==8E :>;ь>@V2, I> CB2>@NNBьAO 7<VHC20==O< ACAV4=VE 2V4BV=:V2. 

�V= B0:>6 AD>@<C;N202 AV< :>=B@0ABV2 :>;ь>@C, 7>:@5<0 70 A2VB;>B>N, 

=0A8G5=VABN, B5<?5@0BC@>N, 4>?>2=5==O<, >4=>G0A=>N 270є<>4VєN, ?@>?>@FVєN 

B0 O:VABN, :>65= V7 O:8E 2V4V3@0є :;NG>2C @>;ь C ?>1C4>2V 30@<>=V9=8E :>;V@=8E 

:><?>78FV9. �06;828< 0A?5:B>< 9>3> B5>@VW є 270є<>72’O7>: :>;ь>@C B0 

5<>FV9=>3> A?@89<0==O, I> 4>72>;Oє 28:>@8AB>2C20B8 :>;V@ O: 70AV1 2V7C0;ь=>3> 

2?;82C 2 <8AB5FB2V, 48709=V B0 0@EVB5:BC@V. ":@5<C C203C 48709=5@ ?@84V;82 

:>=F5?FVW V=482V4C0;ь=>3> A?@89<0==O :>;ь>@V2, I> 73>4>< AB0;> >A=>2>N 4;O 

?5@A>=0;ь=8E 30@<>=V9=8E ?0;VB@ C :>;>@8AB8FV (Itten, 1961). S. Skaggs C ?@0FV 

«FireSigns: A Semiotic Theory for Graphic Design» (2017) @>7@>182 E9@VBF<KAG 

F9BDVN 7D4HVKAB7B 8<;4=AG, O:0 ?>OA=Nє, O: 7=0:8, A8<2>;8 B0 2V7C0;ь=V 5;5<5=B8 

DC=:FV>=CNBь C :><C=V:0FVW. �>3> ?V4EV4 ?>є4=Cє A5<V>B8G=89 0=0;V7 V7 

?@0:B8G=8<8 0A?5:B0<8 48709=C, @>73;O40NG8 2V7C0;ь=V ?>2V4><;5==O O: 

48=0<VG=V 7=0:>2V A8AB5<8, 7=0G5==O O:8E 70;568Bь 2V4 :>=B5:ABC B0 V=B5@?@5B0FVW 

0C48B>@VW. *5=B@0;ь=>N :>=F5?FVєN є <>45;ь «FireSigns», O:0 >?8ACє 48709= O: 

?@>F5A :>4C20==O B0 45:>4C20==O 7=0:V2, I> DC=:FV>=CNBь =0 B@ь>E @V2=OE: 

V:>=VG=><C (2V7C0;ь=0 ?>4V1=VABь 4> >1'є:B0), V=45:A0;ь=><C 

(?@8G8==>-=0A;V4:>289 72'O7>:) V A8<2>;VG=><C (:C;ьBC@=> 70:@V?;5=5 7=0G5==O). 

S. Skaggs ?V4:@5A;Nє, I> 3@0DVG=89 48709= є =5 ;8H5 70A>1>< ?5@540GV 

V=D>@<0FVW, 0 9 0:B82=8< :><C=V:0B82=8< ?@>F5A><, I> D>@<Cє ?>254V=:>2V 

@50:FVW B0 5<>FV9=5 A?@89<0==O. �V= @>73;O40є 270є<>4VN <V6 48709=5@>< O: 

B2>@F5< 2V7C0;ь=>3> :>4C B0 3;O40G5< O: V=B5@?@5B0B>@><, 4;O O:>3> 7=0:8 

=01C20NBь 7=0G5==O G5@57 A>FV>:C;ьBC@=89 :>=B5:AB. �>3> B5>@VO B0:>6 2@0E>2Cє 

2V7C0;ь=C @8B>@8:C O: <5E0=V7< 2?;82C, 45 :>65= 5;5<5=B 48709=C (:>;V@, D>@<0, 

:><?>78FVO) 287=0G0є 5D5:B82=VABь :><C=V:0FV9=>3> ?@>F5AC (Skaggs, 2017). 

&9BD9F<KAV ;4E48< @4EB6<I >B@GAV>4JV= F4 @98V48BE?V8:9AP A:;040є F9BDVO 

6<>BD<EF4AAO F4 ;48B6B?9AAO, >A=>28 O:>W ?>G0;8 D>@<C20B8AO C 1940350-E 

@>:0E, 1C;0 >AB0B>G=> AB@C:BC@>20=0 4>A;V4=8:0<8 E. Katz, J. Blumler B0 
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M.⠀Gurevitch C 1973 @>FV. �0=0 B5>@VO ?>OA=Nє 0:B82=C @>;ь 0C48B>@VW C 281>@V 

<54V0:>=B5=BC 4;O 704>2>;5==O 2;0A=8E ?>B@51. �>=0 AB25@46Cє, I> V=482V48 =5 

?0A82=> A?@89<0NBь V=D>@<0FVN, 0 A2V4><> >18@0NBь <54V0 70;56=> 2V4 A2>WE 

:>3=VB82=8E (V=D>@<0FV9=V 70?8B8), 0D5:B82=8E (5<>FV9=V ?5@56820==O), 

A>FV>V=B53@0FV9=8E (?V4B@8<:0 AB>AC=:V2), V45=B8DV:0FV9=8E (A0<>28@065==O) B0 

@5:@50FV9=8E (2V4?>G8=>:, 2V42>;V:0==O) ?>B@51. &5>@VO B0:>6 ?V4:@5A;Nє, I> 

<54V0 :>=:C@CNBь V7 B@048FV9=8<8 465@5;0<8 704>2>;5==O, B0:8<8 O: 

<V6>A>18ABVA=0 270є<>4VO G8 >D;09=-0:B82=>ABV, 0 5D5:B82=VABь WE=ь>3> 

A?>6820==O 287=0G0єBьAO G5@57 A?V22V4=>H5==O >GV:C20=8E 283>4 

(Gratification⠀Sought) B0 D0:B8G=> >B@8<0=8E (Gratification Obtained). ' 

F8D@>2><C A5@54>28IV, >A>1;82> 2 A>FV0;ь=8E <5@560E, FO B5>@VO =01C20є =>2>W 

7=0GCI>ABV, >A:V;ь:8 :>@8ABC20GV =5 ;8H5 A?>6820NBь :>=B5=B, 0 9 0:B82=> 9>3> 

AB2>@NNBь, 704>2>;ь=ONG8 ?>B@518 C A0<>@50;V70FVW B0 A>FV0;ь=V9 270є<>4VW. 

"4=0:, B5>@VO 707=0;0 :@8B8:8 G5@57 B5, I> =5 2@0E>2Cє <0=V?C;OB82=89 ?>B5=FV0; 

<54V0 B0 2?;82 0;3>@8B<VG=>3> A5@54>28I0 =0 D>@<C20==O A?>682G8E ?0B5@=V2. 

#>?@8 F5, 2>=0 70;8H0єBьAO >4=8< V7 :;NG>28E :>=F5?BV2 C 282G5==V 270є<>4VW 

;N48=8 7 <54V0A5@54>28I5<, >A>1;82> 2 :>=B5:ABV @>728B:C F8D@>28E ?;0BD>@< 

(Katz et al., 1973). �BAJ9CJVO A4D4F<6AB7B @<E?9AAO, @>728=5=0 J. Bruner (1991) C 

?@0FV «The Narrative Construction of Reality», ?V4:@5A;Nє, I> =0@0B828 є 

DC=40<5=B0;ь=8< <5E0=V7<>< >A<8A;5==O 4>A2V4C, O:89 4>72>;Oє ;N4O< 

>@30=V7>2C20B8 V=D>@<0FVN, AB@C:BC@C20B8 @50;ь=VABь B0 V=B53@C20B8 WW C A2V9 

:C;ьBC@=89 :>=B5:AB. Bruner =03>;>HCє, I> >?>2V4V =5 ?@>AB> ?5@540NBь 

V=D>@<0FVN, 0 :>=AB@CNNBь 7=0G5==O, D>@<CNG8 A>FV0;ь=V B0 :C;ьBC@=V AB@C:BC@8 

G5@57 >A>18ABV B0 :>;5:B82=V VAB>@VW. �V= @>73;O40є =0@0B82=5 <8A;5==O O: 

2V4<V==89 2V4 ;>3V:>-@0FV>=0;ь=>3> A?>AV1 ?V7=0==O, I> 107CєBьAO =0 ?>1C4>2V 

72’O7=8E, ?>A;V4>2=8E VAB>@V9, O:V 70157?5GCNBь C73>465=VABь V=482V4C0;ь=>3> B0 

:>;5:B82=>3> 4>A2V4C. �;NG>28< 0A?5:B>< FVєW B5>@VW є @>7C<V==O B>3>, I> 

=0@0B828 2V4V3@0NBь F5=B@0;ь=89 A:;04=8: C D>@<C20==V >A>18AB>W V45=B8G=>ABV, 

>A:V;ь:8 A0<5 G5@57 VAB>@VW ;N48 287=0G0NBь A515, A2>N @>;ь C ACA?V;ьAB2V B0 A2>W 
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270є<>72’O7:8 7 V=H8<8. �@V< B>3>, Bruner ?V4:@5A;Nє, I> =0@0B82=V AB@C:BC@8 є 

:C;ьBC@=> >1C<>2;5=8<8 B0 70;560Bь 2V4 A?V;ь=> ?>4V;N20=8E 7=0G5=ь V 

:>=B5:ABV2, I> 2?;820є =0 A?>AV1, C O:89 @V7=V A>FV0;ь=V 3@C?8 V=B5@?@5BCNBь A2VB. 

*59 ?V4EV4 є :@8B8G=> 206;828< 4;O 0=0;V7C ?@>F5AV2 A>FV0;V70FVW, >A2VB8 B0 

:><C=V:0FVW, >A:V;ь:8 4>72>;Oє ?@>AB568B8, O: G5@57 =0@0B828 2V4B2>@NNBьAO B0 

B@0=AD>@<CNBьAO :C;ьBC@=V 7=0==O, FV==>ABV B0 =>@<8 (Bruner, 1991). 

&9BD9F<KAV ;4E48< 8BE?V8:9AP >BD<EFG64JP>B7B 8BE6V8G 107CNBьAO, 

=0A0<?5@54 =0 V=B53@>20=><C ?V4E>4V User-Centered Design (UCD), O:89 28=8: C 

1970-E @>:0E C AD5@V ;N4Aь:>-:><?’NB5@=>W 270є<>4VW (HCI) B0 1C2 7=0G=> 

@>728=5=89 D.A. Norman C 1980-E @>:0E, 7>:@5<0 2 <560E :>3=VB82=>W V=65=5@VW. 

' A2>WE ?@0FOE, 7>:@5<0 C «The Design of Everyday Things» (1988), 2V= 70A2V4G82 

:;NG>2C @>;ь :>@8ABC20G0 C ?@>F5AV ?@>є:BC20==O B0 @>7@>1:8 251>@Vє=B>20=8E 

?@>4C:BV2, I> ґ@C=BCєBьAO =0 704>2>;5==V ?>B@51, 28<>3 B0 >GV:C20=ь :V=F52>W 

0C48B>@VW. UCD ?5@5410G0є A8AB5<0B8G=89 72>@>B=89 72’O7>: =0 2AVE 5B0?0E 

@>7@>1:8, I> 70157?5GCє 040?B0FVN 48709=C 4> @50;ь=8E C<>2 28:>@8AB0==O. 

�:B82=5 70;CG5==O :>@8ABC20GV2 =0 AB04VOE B5ABC20==O, >FV=N20==O B0 >?B8<V70FVW 

4>72>;Oє 28@>1=8:0< 2G0A=> 28O2;OB8 =54>;V:8, 0=0;V7C20B8 ?>254V=:>2V ?0B5@=8 

B0 2?@>2046C20B8 24>A:>=0;5==O, ?V428ICNG8 V=BCWB82=C 7@>7C<V;VABь, 

DC=:FV>=0;ь=VABь B0 :>3=VB82=C 7@CG=VABь ?@>4C:BC. �B5@0B82=89 E0@0:B5@ UCD 

70157?5GCє 157?5@5@2=89 F8:; ?>:@0I5=ь, I> 107CєBьAO =0 A8AB5<0B8G=><C 71>@V 

5<?V@8G=8E 40=8E, 0=0;V7V 270є<>4VW :>@8ABC20GV2 B0 ?>2B>@=8E 

5:A?5@8<5=B0;ь=8E 4>A;V465==OE, A?@O<>20=8E =0 ?V428I5==O 5D5:B82=>ABV B0 

040?B82=>ABV A8AB5<8 4> @50;ь=8E AF5=0@VW2 WW 70AB>AC20==O (Norman, 1988). 

�>B8G=89 4> User-Centered Design (UCD) ?V4EV4 Human-Centered Design (HCD), 

B0:>6 C4>A:>=0;5=89 V ?>?C;O@87>20=89 D.A. Norman, 107CєBьAO =0 ?@8=F8?0E 

5<?0B8G=>3> 4>A;V465==O, O:5 ?5@5410G0є 3;81>:5 70=C@5==O 48709=5@V2 C 

:>=B5:AB 28:>@8AB0==O ?@>4C:BC B0 @5B5;ь=5 282G5==O ?>B@51, FV;59, 

?>254V=:>28E >A>1;82>AB59 B0 >1<565=ь FV;ь>2>W 0C48B>@VW. "A=>2=89 D>:CA HCD 

A?@O<>20=89 =0 @>7@>1:C @VH5=ь, I> 2V4?>2V40NBь @50;ь=8< AF5=0@VO< 
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5:A?;C0B0FVW, 715@V30NG8 28A>:V AB0=40@B8 5@3>=><V:8, 4>ABC?=>ABV B0 5AB5B8G=>W 

O:>ABV. !0 2V4<V=C 2V4 UCD, O:89 725@B0є C203C =0 ?@0:B8G=V9 270є<>4VW 

:>@8ABC20G0 V7 A8AB5<>N, HCD >@Vє=B>20=89 =0 3;818==5 @>7C<V==O ?A8E>;>3VW 

:>@8ABC20G0, 9>3> <>B820FVW B0 5<>FV9=>3> A?@89<0==O ?@>4C:BC. �06;82C @>;ь C 

Fь><C ?V4E>4V 2V4V3@0NBь A8AB5<=V VB5@0B82=V F8:;8 B5ABC20==O, I> 2:;NG0NBь 

A?>AB5@565==O, ?@>B>B8?C20==O, 20;V40FVN B0 040?B0FVN, I> 4>72>;Oє C=8:=CB8 

:>3=VB82=8E 28:@82;5=ь B0 =5B>G=8E ?@8?CI5=ь ?@> :>@8ABC20Fь:89 4>A2V4. ' 

?>40;ьHV9 52>;NFVW 4>A;V465=ь :>@8ABC20Fь:>3> 4>A2V4C >A>1;82>3> 7=0G5==O 

=01C;8 42V :>=F5?BC0;ь=V <>45;V, 70?@>?>=>20=V J.J. Garrett (2002). #5@H0 3 

 B89?P C’OF< DV6AV6 UX-8<;4=AG («The Elements of User Experience»), I> 

70157?5GCє ?>A;V4>2=89 ?@>F5A ?@>є:BC20==O 2V4 7030;ь=>3> 10G5==O ?@>4C:BC 4> 

9>3> 2V7C0;ь=>3> 28@VH5==O. �>=0 A:;040єBьAO 7 ?’OB8 @V2=V2: AB@0B53VG=>3> 

(0=3;.⠀Strategy), O:89 287=0G0є 1V7=5A-FV;V B0 ?>B@518 :>@8ABC20GV2; @V2=O >1AO3C 

(0=3;. Scope), I> 287=0G0є DC=:FV>=0;ь=V B0 :>=B5=B=V 28<>38; AB@C:BC@=>3> 

(0=3;. Structure), O:89 D>@<Cє ;>3V:C =02V30FVW B0 0@EVB5:BC@C V=D>@<0FVW; 

:0@:0A=>3> (0=3;. Skeleton), I> 287=0G0є :><?>=C20==O 5;5<5=BV2 270є<>4VW 

(UX/UI); B0 ?>25@E=52>3> (0=3;. Surface), 45 @50;V7CєBьAO DV=0;ь=89 2V7C0;ь=89 

48709=, >@Vє=B>20=89 =0 5<>FV9=5 A?@89<0==O :>@8ABC20G0. �@C30 3 

 B89?P⠀>D<6BW >BD<EFG64JP>B7B 8BE6V8G («User Experience Curve») 3 ?@>?>=Cє 

@5B@>A?5:B82=89 0=0;V7 :;NG>28E <><5=BV2 270є<>4VW, 28>:@5<;NNG8 ?>78B82=V 

B0 =530B82=V 0A?5:B8 UX 4;O ?>40;ьH>3> 24>A:>=0;5==O ?@>4C:BC. �>=0 4>72>;Oє 

2V4AB568B8 5<>FV9=V @50:FVW :>@8ABC20GV2 C?@>4>26 CAь>3> 68BBє2>3> F8:;C 

270є<>4VW, I> A?@8Oє >?B8<V70FVW 48709=C B0 @>7@>1FV ?5@A>=0;V7>20=8E @VH5=ь. 

"1842V <>45;V 0:F5=BCNBь 206;82VABь :><?;5:A=>3> ?V4E>4C, C O:><C AB@0B53VG=5 

10G5==O 30@<>=V9=> ?>є4=CєBьAO 7 DC=:FV>=0;ь=VABN, 7@CG=VABN B0 5<>FV9=8< 

70;CG5==O< 0C48B>@VW, I> 4>72>;Oє AB2>@N20B8 5D5:B82=V, ?@8201;82V B0 

>@Vє=B>20=V =0 ?>B@518 :>@8ABC20GV2 ?@>4C:B8. 

 

74 



2.2.2.  5B>4>;>3VG=V 70A048 D>@<C20==O V=D>3@0DV:8 

 5B>4>;>3VG=V ?V4E>48 D>@<C20==O V=D>3@0DV:8 є :;NG>28<8 4;O 

@>7C<V==O 5D5:B82=8E 2V7C0;ь=8E :><C=V:0FV9. �81V@ <5B>4V2 ?>B@51Cє V=B53@0FVW 

1030B>@V2=528E ?V4E>4V2, O:V 2@0E>2CNBь O: :>@5:B=5 2V4>1@065==O 40=8E, B0: V 

:>3=VB82=V >A>1;82>ABV ?@>F5AC A?@89<0==O. "A=>2=V <5B>4>;>3VG=V 3@C?8 

2:;NG0NBь VAHBD@4JV=A<= 8<;4=A F4 6V;G4?V;4JVN 4;O A?@>I5=>3> B0 B>G=>3> 

?@54AB02;5==O 40=8E, CDBє>FG64AAO F4 8<;4=A-@<E?9AAO, I> 28:>@8AB>2CNBь 

VB5@0B82=V AB@0B53VW, 0 B0:>6 6<>BD<EFB6AVEFP (0=3;. «usability») F4 6;4є@B8VN 4;O 

AB2>@5==O V=BCWB82=> 7@>7C<V;8E V=B5@D59AV2, O:V 4>72>;ONBь ?;02=C 270є<>4VN 2 

@0<:0E A8AB5<0 ;N48=0 3 V=D>@<0FV9=0 A8AB5<0 (482. @8A. 2.3). 

 9FB8B?B7VKAV ;4E48< VAHBD@4JV=AB7B 8<;4=AG 2:;NG0NBь ISOTYPE 

(International System of Typographic Picture Education). �0=0 A8AB5<0 1C;0 

@>7@>1;5=0 2 1920-E @>:0E 02AB@V9Aь:8< A>FV>;>3><, DV;>A>D>< B0 5:>=><VAB>< 

O.⠀Neurath V 28:;045=0 C 9>3> ?@0FV International Picture Language: The First Rules 

of Isotype (1936). �V7C0;ь=C @50;V70FVN <5B>4>;>3VW 70157?5G8;8 M. Neurath B0 

EC4>6=8: G. Arntz, O:V @>7@>18;8 AB0=40@B87>20=V ?V:B>3@0<8. ISOTYPE AB02 

>4=VєN 7 ?5@H8E A8AB5< 2V7C0;ь=>3> ?@54AB02;5==O AB0B8AB8G=8E B0 A>FV0;ь=8E 

40=8E, I> ACBBє2> 2?;8=C;0 =0 @>728B>: ACG0A=>3> V=D>@<0FV9=>3> 48709=C B0 

V=D>3@0DV:8.  5B>4>;>3VO ґ@C=BCєBьAO =0 ?@8=F8?0E C=VDV:0FVW 3@0DVG=8E 

A8<2>;V2, I> 70157?5GCє V=BCWB82=5 @>7C<V==O =570;56=> 2V4 <>2=8E G8 

:C;ьBC@=8E 2V4<V==>AB59. �>;>2=>N <5B>N ISOTYPE 1C;> AB2>@5==O 

C=V25@A0;ь=>W 2V7C0;ь=>W <>28, 740B=>W ?5@54020B8 A:;04=V V45W 70 4>?><>3>N 

?@>AB8E 3@0DVG=8E D>@<. %8AB5<0B8G=VABь ?V4E>4C ?@>O2;OєBьAO 2 GVB:V9 

AB@C:BC@V @>7@>1:8 ?V:B>3@0<, I> A?@8Oє ;>3VG=>ABV, ?>A;V4>2=>ABV B0 FV;VA=>ABV 

2V7C0;ь=8E :><C=V:0FV9. �06;828< :><?>=5=B>< є >A2VB=O A?@O<>20=VABь, 

>A:V;ь:8 <5B>4>;>3VO 70AB>A>2C20;0AO 4;O ?>OA=5==O A>FV0;ь=8E, 5:>=><VG=8E, 

B5E=>;>3VG=8E B0 =0C:>28E ?@>F5AV2.  V6=0@>4=89 E0@0:B5@ ISOTYPE 2V4>1@060є 

?@03=5==O ?>4>;0B8 :><C=V:0FV9=V 10@’є@8 B0 70157?5G8B8 5D5:B82=5 ?5@54020==O 

V=D>@<0FVW 2 3;>10;ь=><C :>=B5:ABV. �024O:8 A2>W< C=V25@A0;ь=8< ?@8=F8?0< 
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ISOTYPE 70;8H0єBьAO >4=VєN 7 =092?;82>2VH8E <5B>4>;>3V9 C AD5@V 2V7C0;ь=>3> 

48709=C, D>@<CNG8 >A=>2C 4;O ACG0A=>W ?@0:B8:8 AB2>@5==O V=D>3@0DV:8, 

7=0:>28E A8AB5< B0 2V7C0;V70FVW 40=8E.  9FB8 Fisheye Views, 70?@>?>=>20=89 

G.⠀Furnas (1986), є 5D5:B82=8< ?V4E>4>< 4> 2V7C0;V70FVW 25;8:8E V=D>@<0FV9=8E 

AB@C:BC@, O:89 70157?5GCє >4=>G0A=5 ?@54AB02;5==O 45B0;V7>20=>3> D>:CA0 B0 

7030;ь=>3> :>=B5:ABC 2 <560E >4=>3> 2V7C0;ь=>3> ?@>AB>@C. �>3> :;NG>28< 

:>=F5?B>< є ABC?V=ь V=B5@5AC (Degree of Interest, DOI) 3 ?>:07=8:, I> 287=0G0є 

7=0GCIVABь V=D>@<0FV9=8E 5;5<5=BV2 =0 >A=>2V 42>E ?0@0<5B@V2: 0?@V>@=>W 

206;82>ABV (287=0G5=>W 7030;ь=>N 7=0GCIVABN >1'є:B0) B0 2V4AB0=V 2V4 

F5=B@0;ь=>3> D>:CA0. �3V4=> 7 F8< ?@8=F8?><, =091;86GV 4> D>:CA0 5;5<5=B8 

2V4>1@060NBьAO 7 28A>:8< @V2=5< 45B0;V70FVW, B>4V O: 2V440;5=V >1’є:B8 ?>40NBьAO 

C A?@>I5=V9, C7030;ь=5=V9 D>@<V.  0AHB01C20==O V=D>@<0FVW 2V41C20єBьAO 

48=0<VG=>, 2V4?>2V4=> 4> @V2=O V=B5@5AC, I> 4>72>;Oє 5D5:B82=> ?>є4=C20B8 

45B0;ь=89 0=0;V7 ;>:0;ь=8E 5;5<5=BV2 V7 3;>10;ь=8< >3;O4>< CAVєW AB@C:BC@8. 

&0:89 <5E0=V7< 2V4B2>@Nє ?@8@>4=V >A>1;82>ABV ;N4Aь:>3> 7>@>2>3> A?@89<0==O, 

45 F5=B@0;ь=5 ?>;5 7>@C D>:CACєBьAO =0 45B0;OE, B>4V O: ?5@8D5@V9=V 7>=8 

>1@>1;ONBьAO C7030;ь=5=>. �0AB>AC20==O <5B>4C Fisheye Views є >A>1;82> 

5D5:B82=8< C 28?04:0E, :>;8 =5>1EV4=> 0=0;V7C20B8 Vє@0@EVG=V 40=V, 3@0D>2V 

AB@C:BC@8 01> A:;04=V V=D>@<0FV9=V A8AB5<8, 70157?5GCNG8 >?B8<0;ь=89 10;0=A 

<V6 ;>:0;ь=8< V 3;>10;ь=8< ?@54AB02;5==O< V=D>@<0FVW (Furnas, 1986). &0:>6 

20@B> 70C2068B8 @9FB8 LATCH, 70?@>?>=>20=89 0<5@8:0=Aь:8< 0@EVB5:B>@>< B0 

48709=5@>< R. S. Wurman C 1996 @>FV, є >4=VєN 7 :;NG>28E <5B>4>;>3V9 

>@30=V70FVW V=D>@<0FVW, I> 70157?5GCє WW ;>3VG=C AB@C:BC@870FVN 4;O 5D5:B82=>3> 

A?@89<0==O B0 0=0;V7C. �>3> =0720 є 01@52V0BC@>N ?’OB8 ?@8=F8?V2 2?>@O4:C20==O 

40=8E: Location (<VAF5 @>7B0HC20==O) ?5@5410G0є >@30=V70FVN V=D>@<0FVW 70 

35>3@0DVG=8< 01> ?@>AB>@>28< ?@8=F8?><, I> ?>;53HCє =02V30FVN (=0?@8:;04, 

:0@B>3@0DVG=V A8AB5<8); Alphabet (0;D02VB) 70157?5GCє A>@BC20==O 2 0;D02VB=><C 

?>@O4:C, I> 28:>@8AB>2CєBьAO C 4>2V4=8:0E, 5=F8:;>?54VOE B0 ?>HC:>28E 

A8AB5<0E; Time (G0A) 2?>@O4:>2Cє V=D>@<0FVN 70 E@>=>;>3VєN, 4>72>;ONG8 
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0=0;V7C20B8 ?>4VW C 283;O4V H:0;8 G0AC G8 VAB>@8G=8E 0@EV2V2; Category (:0B53>@VO) 

3@C?Cє 40=V 70 A?V;ь=8<8 E0@0:B5@8AB8:0<8, I> є 5D5:B82=8< 4;O :;0A8DV:0FVW 

:>=B5=BC, B8?>;>3VW >1’є:BV2 G8 A53<5=B0FVW B>20@V2; Hierarchy (Vє@0@EVO) 

AB@C:BC@Cє V=D>@<0FVN 70 @V2=5< 206;82>ABV, <0AHB01>< 01> V=H8<8 :V;ь:VA=8<8 

?>:07=8:0<8, I> 28:>@8AB>2CєBьAO C @59B8=30E, 0=0;VB8G=8E 72VB0E B0 

1030B>@V2=528E AB@C:BC@0E. LATCH є C=V25@A0;ь=8< ?V4E>4>< 4> >@30=V70FVW 

V=D>@<0FVW, I> 70157?5GCє WW AB@C:BC@=C 2?>@O4:>20=VABь, 040?B82=VABь B0 

V=BCWB82=C 7@>7C<V;VABь, 0 B0:>6 7=0E>48Bь H8@>:5 70AB>AC20==O 2 

V=D>@<0FV9=><C 48709=V, UX/UI, >A2VB=VE A8AB5<0E, 1V7=5A-0=0;VB8FV B0 =0C:>28E 

4>A;V465==OE, I> @>18Bь 9>3> >4=8< V7 =095D5:B82=VH8E <5B>4V2 4;O @>7@>1:8 

;>3VG=> 2?>@O4:>20=8E V=D>@<0FV9=8E <>45;59 (Wurman, 1997). �@V< 

28I52:070=8E <5B>4V2, 20@B> @>73;O=CB8 <5B>4 Visual Information-Seeking Mantra, 

70?@>?>=>20=89 B. Shneiderman (1996). �V= є >4=8< V7 :;NG>28E ?@8=F8?V2 

270є<>4VW 7 25;8:8<8 >1AO30<8 40=8E, I> ґ@C=BCєBьAO =0 ?>A;V4>2=><C B0 

V=B5@0:B82=><C ?@>F5AV 0=0;V7C V=D>@<0FVW. #@>F5A ?>G8=0єBьAO 7 >3;O4C (0=3;. 

«Overview»), I> 4>72>;Oє :>@8ABC20G52V >B@8<0B8 7030;ь=5 CO2;5==O ?@> 2AN 

4>ABC?=C V=D>@<0FVN, D>@<CNG8 7030;ь=C :0@B8=C 40=8E. �0;V @50;V7CєBьAO 

71V;ьH5==O (0=3;. «Zoom»), O:5 70157?5GCє <>6;82VABь <0AHB01C20==O >:@5<8E 

D@03<5=BV2 4;O 45B0;ь=VH>3> 282G5==O. �;O ?V428I5==O @5;520=B=>ABV 

28:>@8AB>2CєBьAO DV;ьB@0FVO (0=3;. «Filter»), I> 40є 7<>3C 284V;OB8 =5>1EV4=V 40=V 

B0 CAC20B8 7092C V=D>@<0FVN, <V=V<V7CNG8 :>3=VB82=5 ?5@520=B065==O. �>;8 

:>@8ABC20G ?>B@51Cє CB>G=5=ь, 70AB>A>2CєBьAO ?@8=F8? 45B0;V 70 70?8B>< (0=3;. 

«Details-on-demand»), I> 4>72>;Oє @>7:@820B8 4>40B:>2C V=D>@<0FVN ;8H5 B>4V, 

:>;8 2>=0 4V9A=> =5>1EV4=0. �06;828< 5B0?>< є ?>@V2=O==O (0=3;. «Relate»), O:5 

4>?><030є 0=0;V7C20B8 270є<>72’O7:8 <V6 @V7=8<8 >1’є:B0<8 G8 ?0@0<5B@0<8, 

=040NG8 H8@H89 :>=B5:AB. �025@H0;ь=8< ?@8=F8?>< є VAB>@VO (0=3;. «History»), 

I> 70157?5GCє 715@565==O 28:>=0=8E 4V9 B0 <>6;82VABь ?>25@=5==O 4> 

?>?5@54=VE :@>:V2, ?V4B@8<CNG8 157?5@5@2=VABь 0=0;VB8G=>3> ?@>F5AC. 

�=B5@0:B82=VABь 2V4V3@0є :;NG>2C @>;ь C @50;V70FVW 2AVE 5B0?V2, 4>72>;ONG8 

 

77 



:>@8ABC20G52V H284:> ?5@5<VIC20B8AO <V6 @V7=8<8 @V2=O<8 45B0;V70FVW B0 

040?B82=> :5@C20B8 V=D>@<0FV9=8< ?@>AB>@><. &0:89 ?V4EV4 70157?5GCє 

5D5:B82=C @>1>BC 7 25;8:8<8 <0A820<8 40=8E, ?>ABC?>2> A:5@>2CNG8 

:>@8ABC20G0 2V4 7030;ь=>3> >3;O4C 4> 45B0;ь=>3> 0=0;V7C :;NG>28E 5;5<5=BV2. 

#D<AJ<C< G.R.A.P.H.I.C., @>7@>1;5=V C. Stones (2014) C A?V2?@0FV 7 4>:B>@>< M. 

Gent V7 Public Health England, <VABOBь =0C:>2> >1ґ@C=B>20=V @5:><5=40FVW I>4> 

AB2>@5==O 5D5:B82=8E V=D>3@0DV: C AD5@V 3@><04Aь:>3> 74>@>2'O. �>=8 

A?@O<>20=V =0 ?>:@0I5==O 2V7C0;ь=>W :><C=V:0FVW G5@57 2@0EC20==O :;NG>28E 

0A?5:BV2 48709=C. #5@H89 ?@8=F8? «Get to know your audience» (C:@. «�V7=09B5AO 

?@> A2>N 0C48B>@VN») =03>;>HCє =0 206;82>ABV 3;81>:>3> @>7C<V==O FV;ь>2>W 

0C48B>@VW, WW ?>B@51 V A?@89<0==O, I> A?@8Oє AB2>@5==N 4>ABC?=>3> B0 

@5;520=B=>3> 2V7C0;ь=>3> :>=B5=BC. #@8=F8? «Restrict colour» (C:@. «"1<56B5 

:>;ь>@8») @5:><5=4Cє 28:>@8AB>2C20B8 >1<565=C ?0;VB@C (335 :>;ь>@V2), I>1 

?V428I8B8 2V7C0;ь=C GVB:VABь V 7<5=H8B8 :>3=VB82=5 =020=B065==O. �8@V2=N20==O 

5;5<5=BV2 2V4?>2V4=> 4> ?@8=F8?C «Align elements» (C:@. «�8@V2=O9B5 5;5<5=B8») 

70157?5GCє AB@C:BC@>20=VABь B0 30@<>=V9=VABь 48709=C, I> ?>:@0ICє 

G8B015;ь=VABь. «Prioritise parts» (C:@. «#@V>@8B57C20B8 5;5<5=B8») 0:F5=BCє =0 

=5>1EV4=>ABV 284V;5==O :;NG>28E 40=8E, I>1 :>@8ABC20G <V3 ;53:> V45=B8DV:C20B8 

3>;>2=V ?>2V4><;5==O. «Highlight the heading» (C:@. «�84V;VBь 703>;>2>:») 

70:;8:0є @>18B8 703>;>2:8 :>@>B:8<8, GVB:8<8 B0 7<VAB>2=8<8, I>1 2>=8 >4@07C 

?5@54020;8 ACBь V=D>@<0FVW. #@8=F8? «Invest in imagery» (C:@. «�=25ABC9B5 2 

7>1@065==O») ?V4:@5A;Nє, I> O:VA=V B0 4>@5G=> ?V4V1@0=V 2V7C0;ь=V <0B5@V0;8 

?V4A8;NNBь A?@89<0==O :>=B5=BC, @>1;OG8 9>3> 1V;ьH V=D>@<0B82=8< V 

?@8201;828<. "AB0==V9 ?@8=F8? «Choose charts carefully» (C:@. «$5B5;ь=> 

>18@09B5 4V03@0<8») =03>;>HCє =0 206;82>ABV CA2V4><;5=>3> 281>@C 3@0DVG=8E 

5;5<5=BV2, O:V 4>72>;ONBь B>G=> ?5@54020B8 ?@575=B>20=5 ?>=OBBO. %C:C?=VABь 

F8E ?@8=F8?V2 AB2>@Nє 5D5:B82=C A8AB5<C @5:><5=40FV9, I> 70157?5GCє O:VA=C, 

7@>7C<V;C B0 2V7C0;ь=> ?@8201;82C V=D>3@0DV:C. %<EF9@4 @B8G?PAB7B 

VAHBD@4JV=AB7B 8<;4=AG (Modular Information Design, MID), @>7@>1;5=0 
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H259F0@Aь:8<8 V=D>@<0FV9=8<8 48709=5@0<8 D. Hil B0 N. Lachenmeier V 

28:;045=0 C ?@0FV Visualizing Complexity: Modular Information Design 

Handbook⠀(2022), є :>=F5?BC0;ь=>N >A=>2>N 4;O AB2>@5==O AB@C:BC@>20=8E B0 

040?B82=8E 2V7C0;V70FV9.  5B>4>;>3VO 107CєBьAO =0 ?@8=F8?0E A8AB5<=>ABV, 

<>4C;ь=>ABV B0 040?B82=>ABV, I> 70157?5GCNBь WW C=V25@A0;ь=VABь B0 5D5:B82=VABь 

C @V7=8E AD5@0E. "A=>2>N ?V4E>4C є G>B8@8 28<V@8: 28<V@8 40=8E (0=0;V7 V 

AB@C:BC@870FVO V=D>@<0FVW), 4V03@0<=V 28<V@8 (?@54AB02;5==O :V;ь:VA=8E, 

?@>AB>@>28E B0 @5;OFV9=8E 0A?5:BV2 G5@57 4V03@0<8), 2V7C0;ь=V 28<V@8 (V=B53@0FVO 

:>;ь>@C, D>@<8 B0 B5:ABC@8 4;O ?>:@0I5==O A?@89<0==O) B0 AB@C:BC@=V 28<V@8 

(>@30=V70FVO, A>@BC20==O B0 3@C?C20==O 40=8E). �024O:8 3=CG:>ABV <5B>4 4>72>;Oє 

AB2>@N20B8 1030B>28<V@=V 2V7C0;V70FVW, I> ;53:> 040?BCNBьAO 4> =>28E 01> 

=0O2=8E V=D>@<0FV9=8E A8AB5<. #@>AB>B0 28:>@8AB0==O MID @>18Bь WW 4>ABC?=>N 

4;O 48709=5@V2, 4>A;V4=8:V2 B0 0=0;VB8:V2, 0 WW <V648AF8?;V=0@=VABь A?@8Oє 

V=B53@0FVW 7=0=ь V7 @V7=8E 30;C759, 4>72>;ONG8 AB2>@N20B8 5D5:B82=V 

V=D>@<0FV9=V ?@>4C:B8 4;O =0C:>28E, :><5@FV9=8E B0 >A2VB=VE ?>B@51. 

 9FB8B?B7VKAV ;4E48< CDBє>FG64AAO F4 8<;4=A-@<E?9AAO 2:;NG0NBь 

@9FB8<>G SCAMPER, 70?@>?>=>20=>N B. Eberle C 1971 @>FV =0 >A=>2V :>=F5?FV9 

<>7:>2>3> HBC@<C A.F. Osborn (1953), є C=V25@A0;ь=8< V=AB@C<5=B>< 

AB8<C;N20==O B2>@G>3> <8A;5==O B0 ?>HC:C V==>20FV9=8E @VH5=ь. �>=0 

ґ@C=BCєBьAO =0 A5<8 :;NG>28E >?5@0FVOE, I> 4>72>;ONBь A8AB5<0B8G=> 

35=5@C20B8 =>2V V45W B0 >?B8<V7C20B8 ?@>F5A8. #@8=F8? «�0<V=8B8» 

(0=3;.⠀«Substitute») A?@O<>20=89 =0 ?>HC: 5;5<5=BV2, O:V <>6=0 70<V=8B8 V=H8<8 

4;O ?V428I5==O 5D5:B82=>ABV G8 AB2>@5==O V==>20FV9=8E @VH5=ь. «�><1V=C20B8» 

(0=3;. «Combine») 70>E>GCє V=B53@0FVN @V7=8E :><?>=5=BV2 01> DC=:FV9 4;O 

AB2>@5==O =>2>3> ?@>4C:BC G8 ?@>F5AC. «�40?BC20B8» (0=3;. «Adapt») ?5@5410G0є 

?@8AB>AC20==O =0O2=8E @VH5=ь 4> =>28E ?>B@51 01> A5@54>28I. « >48DV:C20B8» 

(0=3;. «Modify») 7>A5@546CєBьAO =0 7<V=V E0@0:B5@8AB8: >1’є:B0, B0:8E O: D>@<0, 

@>7<V@ G8 :>;V@, 4;O ?>:@0I5==O 9>3> ?@8201;82>ABV G8 DC=:FV>=0;ь=>ABV. 

«�8:>@8AB0B8 V=0:H5» (0=3;. «Put to other uses») AB8<C;Nє ?>HC: =>28E A?>A>1V2 
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70AB>AC20==O >1’є:B0 ?>70 9>3> ?>G0B:>28< ?@87=0G5==O<. «'AC=CB8» 

(0=3;.⠀«Eliminate») ?@>?>=Cє 28:;NG5==O 70928E :><?>=5=BV2 G8 5B0?V2 4;O 

>?B8<V70FVW B0 A?@>I5==O ?@>F5AV2. «$525@AC20B8» (0=3;. «Reverse») 0:F5=BCє =0 

7<V=V ?>@O4:C 01> =0?@O<C 4V9 4;O 28O2;5==O =>28E <>6;82>AB59. SCAMPER є 

5D5:B82=8< <5B>4>< C 48709=-<8A;5==V, 4>72>;ONG8 D>@<C20B8 

:>@8ABC20Fь:>->@Vє=B>20=V @VH5==O G5@57 5:A?5@8<5=BC20==O 7 20@V0B82=8<8 

7<V=0<8 ?@>4C:BV2 B0 ?@>F5AV2. -5 >4=8< V7 =09206;82VH8E <5B>4>;>3VG=8E 

?V4E>4V2 2V47=0G0єBьAO >BAJ9CFG4?PA9 CDBє>FG64AAO, O:5 1C;> >1ґ@C=B>20=5 

0<5@8:0=Aь:8< 4>A;V4=8:>< H.A. Simon (1969) C ?@0FV «The Sciences of 

the⠀Artificial». �0=89 ?V4EV4 287=0G0єBьAO O: ?@>F5A @>72’O70==O ?@>1;5<, 

A?@O<>20=89 =0 ?5@5B2>@5==O 28EV4=8E C<>2 C 1060=V @57C;ьB0B8, I> @50;V7CєBьAO 

G5@57 F8:;VG=C B0 VB5@0B82=C <>45;ь ?@89=OBBO @VH5=ь. *5=B@0;ь=>N V45єN 

:>=F5?BC0;ь=>3> ?@>є:BC20==O є ?>ABC?>20 V45=B8DV:0FVO ?@>1;5<8, @>7@>1:0 

<>6;828E @VH5=ь B0 WE=є ?>ABV9=5 24>A:>=0;5==O H;OE>< VB5@0B82=>3> 

?>25@=5==O 4> ?>?5@54=VE 5B0?V2 4;O CB>G=5==O B0 040?B0FVW. �06;828< 0A?5:B>< 

Fь>3> ?V4E>4C є :>=F5?FVO >1<565=>W @0FV>=0;ь=>ABV, 73V4=> 7 O:>N <>6;82>ABV 

;N48=8 I>4> >1@>1:8 V=D>@<0FVW є >1<565=8<8, B><C @VH5==O ?@89<0NBьAO =5 

=0 >A=>2V V450;ь=>3> >?B8<0;ь=>3> 281>@C, 0 =0 70A040E 4>AO3=5==O ?@89=OB=>3> 

(704>2V;ь=>3>) @57C;ьB0BC.  5B>4>;>3VO 2:;NG0є 28:>@8AB0==O <>45;59 B0 

A8<C;OFV9 4;O >FV=:8 =0A;V4:V2 CE20;5=8E @VH5=ь B0 ?@>3=>7C20==O ?>254V=:8 

A8AB5<, I> 4>72>;Oє 7<5=H8B8 @V25=ь =5287=0G5=>ABV B0 ?V428I8B8 5D5:B82=VABь 

?;0=C20==O. �06;828< ?@8=F8?>< є <V648AF8?;V=0@=VABь, >A:V;ь:8 B0:0 

<5B>4>;>3VO 107CєBьAO =0 V=B53@0FVW 7=0=ь V7 @V7=8E 30;C759, I> A?@8Oє AB2>@5==N 

:><?;5:A=8E, 040?B82=8E V @0FV>=0;ь=8E @VH5=ь. �81V@ >?B8<0;ь=>3> @VH5==O 

74V9A=NєBьAO 2V4?>2V4=> 4> 7040=8E FV;59 B0 >GV:C20=8E =0A;V4:V2, I> @>18Bь F59 

?V4EV4 5D5:B82=8< C 28@VH5==V O: B5E=VG=8E, B0: V A>FV0;ь=8E ?@>1;5<. 

#>40;ьH89 @>728B>: 40=>W :>=F5?FVW 2V41C2AO 7024O:8 4VO;ь=>ABV D. Kelley, 

70A=>2=8:0 %B5=D>@4Aь:>W H:>;8 48709=C B0 A?V270A=>2=8:0 :><?0=VW IDEO, O:89 

040?BC202 B0 ?>?C;O@87C202 F59 ?V4EV4 C 1V7=5A-A5@54>28IV (2001). "A=>2=>N 
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E0@0:B5@8AB8:>N @9FB8B?B7VW 8<;4=A-@<E?9AAO є F8:;VG=89 B0 V=B5@0:B82=89 

?@>F5A, I> 4>72>;Oє @>7@>1=8:0< 7=0E>48B8 >?B8<0;ь=V @VH5==O, 040?BCNG8 WE 4> 

@50;ь=8E ?>B@51 :>@8ABC20GV2. #@>F5A @>7?>G8=0єBьAO 7 5<?0BVW 

(0=3;.⠀«empathize»), O:0 ?5@5410G0є 3;81>:5 4>A;V465==O ?>254V=:>28E <>45;59, 

?@>1;5< B0 >GV:C20=ь :>@8ABC20GV2 H;OE>< A?>AB5@565=ь, V=B5@2’N B0 0=0;V7C 

:>=B5:ABC. !0 5B0?V 287=0G5==O ?@>1;5<8 (0=3;. «define») D>@<C;NєBьAO GVB:5 

D>@<C;N20==O 70240==O =0 >A=>2V >B@8<0=>W V=D>@<0FVW, I> 4>72>;Oє 

A:>=F5=B@C20B8 7CA8;;O =0 :;NG>28E 0A?5:B0E. !0ABC?=89 :@>: 3 35=5@0FVO V459 

(0=3;. «ideate»), I> ?5@5410G0є AB2>@5==O @V7=><0=VB=8E 20@V0=BV2 @>72’O70==O 

?@>1;5<8 G5@57 70AB>AC20==O B2>@G8E <5B>48:, B0:8E O: <>7:>289 HBC@<, 

SCAMPER B0 :0@B>3@0DC20==O V459. !0 5B0?V ?@>B>B8?C20==O (0=3;. «prototype») 

AB2>@NNBьAO 5:A?5@8<5=B0;ь=V <>45;V 01> <0:5B8, I> 4>72>;ONBь ?5@52V@8B8 

5D5:B82=VABь :>=F5?FVW =0 ?@0:B8FV. �025@H0;ь=89 5B0? B5ABC20==O (0=3;. «test») 

?5@5410G0є >B@8<0==O 72>@>B=>3> 72’O7:C 2V4 :>@8ABC20GV2, 0=0;V7 @57C;ьB0BV2 V 

24>A:>=0;5==O @>7@>1;5=>3> @VH5==O. �8709=-<8A;5==O є VB5@0B82=8< ?@>F5A><, 

B>1B> 2AV 5B0?8 <>6CBь ?>2B>@N20B8AO 4;O 4>AO3=5==O 1V;ьH B>G=>3> B0 

5D5:B82=>3> @57C;ьB0BC. �024O:8 3=CG:>ABV B0 7>A5@5465=>ABV =0 :>@8ABC20G0E 

40=89 ?V4EV4 H8@>:> 70AB>A>2CєBьAO 2 ?@>є:BC20==V F8D@>28E ?@>4C:BV2, 

A>FV0;ь=8E V==>20FV9 B0 @>7@>1FV AB@0B53VG=8E @VH5=ь (Kelley et al., 2001). 

 4AVH9EF 7AGK>BW DB;DB5>< CDB7D4@AB7B ;459;C9K9AAO, AD>@<C;ь>20=89 3@C?>N 

@>7@>1=8:V2 =0 G>;V 7 K. Beck, M. Fowler, J. Highsmith B0 V=H8<8 (2001), 287=0G0є 

>A=>2=V ?@8=F8?8, A?@O<>20=V =0 ?V428I5==O 5D5:B82=>ABV, 040?B82=>ABV B0 

O:>ABV ?@>F5AC @>7@>1:8 ?@>3@0<=>3> 70157?5G5==O. "A=>2=0 <5B0 Agile-?V4E>4C 3 

704>2>;5==O :;Vє=B0 H;OE>< H284:>W 040?B0FVW 4> 7<V==8E 28<>3 B0 @0==ь>W 9 

157?5@5@2=>W ?5@540GV FV==>3> ?@>3@0<=>3> ?@>4C:BC. #@8=F8?8  0=VD5ABC 

=03>;>HCNBь =0 :>@>B:8E VB5@0FV9=8E F8:;0E (134 B86=V), O:V 4>72>;ONBь 

@53C;O@=> ?>AB0G0B8 DC=:FV>=0;ь=5 ?@>3@0<=5 70157?5G5==O, I> є >A=>2=8< 

:@8B5@Vє< CA?VEC ?@>є:BC. �=0G=0 C2030 ?@84V;OєBьAO BVA=V9 270є<>4VW <V6 

70<>2=8:0<8 B0 @>7@>1=8:0<8, AB2>@5==N <>B82>20=8E :><0=4, O:V >B@8<CNBь 
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@5AC@A8 B0 4>2V@C 4;O A0<>ABV9=>3> 28:>=0==O 70240=ь. #@O<5 A?V;:C20==O 

287=0єBьAO =095D5:B82=VH8< A?>A>1>< ?5@540GV V=D>@<0FVW, I> <V=V<V7Cє @878:8 

=5?@028;ь=>3> B;C<0G5==O 28<>3. #@V>@8B5B =040єBьAO B5E=VG=V9 4>A:>=0;>ABV, 

O:VA=><C 48709=C B0 ?V4B@8<FV ?@>AB>B8, I> A?@8Oє 4>23>AB@>:>2V9 ABV9:>ABV 

A8AB5<8 B0 <V=V<V70FVW 7092>W @>1>B8. �><0=48 A0<>>@30=V7>20=V, B>1B> A0<>ABV9=> 

287=0G0NBь >?B8<0;ь=V A?>A>18 @>1>B8, I> A?@8Oє AB2>@5==N =09:@0I8E 

0@EVB5:BC@=8E @VH5=ь, 28<>3 V 48709=V2. �=CG:89 ?V4EV4 ?5@5410G0є 157?5@5@2=5 

24>A:>=0;5==O G5@57 @53C;O@=C @5D;5:AVN, 0=0;V7 V :>@83C20==O ?@>F5AV2, I> 

A?@8Oє AB01V;ь=><C ?V428I5==N 5D5:B82=>ABV @>7@>1:8 B0 3=CG:>ABV C?@02;V==O 

7<V=0<8. 

 9FB8B?B7VKAV ;4E48< 6<>BD<EFB6ABEFV F4 6;4є@B8VW =0A0<?5@54 

2:;NG0NBь ;4>BA (VFE4. �V= 1C2 70?@>?>=>20=89 0<5@8:0=Aь:8< ?A8E>;>3>< 

P.⠀M. Fitts (1954), D>@<0;V7Cє 70;56=VABь G0AC, =5>1EV4=>3> 4;O 4>AO3=5==O FV;V, 

2V4 WW @>7<V@C B0 2V4AB0=V 4> =5W, I> є :;NG>28< ?@8=F8?>< C <>45;N20==V 

<>B>@=>W 270є<>4VW ;N48=8.  0B5<0B8G=> 2V= 28@060єBьAO @V2=O==O<: 

T = a + b × log₂(D / S + 1) 

45 T 3 G0A 4>AO3=5==O FV;V, D 3 2V4AB0=ь 4> FV;V, S 3 WW @>7<V@, 0 a V b 3 5<?V@8G=V 

:>5DVFVє=B8, I> 70;560Bь 2V4 >A>1;82>AB59 28:>=C20=>3> 70240==O. "A=>2=0 V45O 

70:>=C ?>;O30є 2 B><C, I> 1V;ьHV FV;V ;53H5 4>AO3B8, 0 71V;ьH5==O 2V4AB0=V 4> =8E 

28<030є ;>30@8D<VG=>3> (0 =5 ;V=V9=>3>) 7@>AB0==O G0AC, I> 2V4>1@060є 

A:;04=VHC 48=0<V:C <>B>@=>3> :>=B@>;N. �06;828< 0A?5:B>< є :><?@><VA <V6 

H284:VABN @CEC B0 B>G=VABN, >A:V;ь:8 H284HV @CE8 <>6CBь 7<5=HC20B8 G0A 

28:>=0==O 70240==O, 0;5 2>4=>G0A ?V428ICNBь @878: ?><8;:8, >A>1;82> O:I> 

FV;ь є <0;>N. *59 70:>= є DC=40<5=B0;ь=8< C ?@>є:BC20==V 3@0DVG=8E 

V=B5@D59AV2 (GUI, UX, HCI), >A:V;ь:8 ?@028;ь=89 10;0=A <V6 @>7<V@>< B0 

@>7B0HC20==O< V=B5@0:B82=8E 5;5<5=BV2 A?@8Oє ?V428I5==N 7@CG=>ABV B0 

H284:>ABV 270є<>4VW :>@8ABC20GV2. �>3> 70AB>AC20==O >E>?;Nє A5=A>@=V 5:@0=8, 
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<>1V;ь=V 70AB>AC=:8, 2V45>V3@8, 040?B82=V V=B5@D59A8 B0 2V@BC0;ь=C @50;ь=VABь 

(VR), 70157?5GCNG8 5D5:B82=VABь V V=BCWB82=VABь :>@8ABC20Fь:>3> 4>A2V4C. 

#D<AJ<C< 6<>BD<EFB6ABEFV, AD>@<C;ь>20=V J. Nielsen (1994), є DC=40<5=B0;ь=8<8 

@5:><5=40FVO<8 4;O @>7@>1:8 5D5:B82=8E V 7@CG=8E V=B5@D59AV2, O:V 70157?5GCNBь 

V=BCWB82=C 270є<>4VN :>@8ABC20G0 V7 A8AB5<>N. "A=>2>N є ?@8=F8? 2848<>ABV 

AB0=C A8AB5<8, I> ?5@5410G0є >?5@0B82=89 72>@>B=89 72’O7>:, V=D>@<CNG8 

:>@8ABC20G0 ?@> ?>B>G=V ?@>F5A8 B0 AB0BCA8. �V4?>2V4=VABь <V6 A8AB5<>N B0 

@50;ь=8< A2VB>< 28<030є 28:>@8AB0==O 7=09><8E B5@<V=V2, <5B0D>@ V :>=F5?FV9 

4;O ?>;53H5==O A?@89<0==O V=B5@D59AC. �>@8ABC20Fь:89 :>=B@>;ь B0 A2>1>40 

30@0=BCє <>6;82VABь A:0AC20==O =51060=8E 4V9 01> ?>25@=5==O 4> ?>?5@54=ь>3> 

AB0=C, I> A?@8Oє 2V4GCBBN 157?5:8 ?V4 G0A 270є<>4VW. #>A;V4>2=VABь B0 AB0=40@B8 

CAC20NBь =5?>B@V1=C A:;04=VABь, 70157?5GCNG8 ?5@5410GC20=VABь 4V9 C <560E 

V=B5@D59AC. �06;828< є 70?>1V30==O ?><8;:0<, I> ?5@5410G0є 2?@>20465==O 

<5E0=V7<V2, O:V 7<5=HCNBь @878: =5:>@5:B=8E 4V9 I5 4> WE 74V9A=5==O. 

#@8=F8?⠀@>7?V7=020==O, 0 =5 ?@8304C20==O 7=86Cє :>3=VB82=5 =020=B065==O, 

=040NG8 :>@8ABC20G0< 2V7C0;ь=V ?V4:07:8 B0 7@>7C<V;C AB@C:BC@C :>=B5=BC. 

�=CG:VABь B0 5D5:B82=VABь 28:>@8AB0==O >@Vє=B>20=0 =0 ?V4B@8<:C O: =>20G:V2, 

B0: V 4>A2V4G5=8E :>@8ABC20GV2, =040NG8 <>6;82>ABV 4;O H284:>W =02V30FVW B0 

?5@A>=0;V7>20=>W 270є<>4VW. �AB5B8G=89 V <V=V<0;VAB8G=89 48709= ?5@5410G0є 

C=8:=5==O ?5@520=B065=>ABV V=D>@<0FVєN, 70;8H0NG8 ;8H5 :@8B8G=> 206;82V 

5;5<5=B8. �>?><>30 C 28?@02;5==V ?><8;>: @50;V7CєBьAO G5@57 GVB:V ?>OA=5==O, 

O:V ?>;53HCNBь 4V03=>AB8:C B0 28?@02;5==O ?@>1;5<. "AB0==V9 ?@8=F8?, 

4>?><>30 B0 4>:C<5=B0FVO, 70157?5GCє :>@8ABC20G0< H284:89 4>ABC? 4> 

4>2V4:>28E <0B5@V0;V2, ?V4:07>: V :5@V2=8FB2. ' <560E 4>A;V465==O V=D>3@0DV:8 

O: A:;04=8:0 :><C=V:0B82=>3> 48709=C 251@5AC@AV2 4>FV;ь=> 73040B8 <5B>4>;>3VN 

4=FD9>VA7G (0=3;. «eye-tracking») O: 0=0;VB8G=>3> V=AB@C<5=BC, I> 40є 7<>3C 

25@8DV:C20B8 3V?>B578 I>4> >A>1;82>AB59 7>@>2>3> A?@89<0==O 2 F8D@>2><C 

A5@54>28IV. *59 <5B>4, 70A=>20=89 =0 DV:A0FVW B@0є:B>@V9 @CEC >G59, DV:A0FV9 V 

A0::048G=8E ?5@5<VI5=ь, 4>72>;Oє :V;ь:VA=> >FV=N20B8 @>7?>4V; C2038, AB@0B53VW 
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2V7C0;ь=>3> A:0=C20==O B0 :>3=VB82=5 =020=B065==O ?V4 G0A 270є<>4VW 7 

V=D>@<0FV9=8<8 AB@C:BC@0<8. �>=F5?BC0;ь=V 70A048 Fь>3> ?V4E>4C AD>@<>20=> C 

?@0FOE A. Yarbus (1967), O:89 C?5@H5 4>2V2 70;56=VABь 0:B82=>ABV <>B>@8:8 >:0 

2V4 ?5@F5?B82=>3> 70240==O, B0 @>728=CB> C 4>A;V465==OE A. Duchowski (2007), 

I> @>73;O40NBь 09B@5:V=3 O: <5B>4>;>3VG=C >A=>2C 4;O 282G5==O 270є<>4VW 7 

F8D@>28<8 V=B5@D59A0<8. ' :>=B5:ABV 251V=D>3@0DV:8, 70AB>AC20==O 09B@5:V=3C 

4>72>;Oє =5 ;8H5 DV:AC20B8 ?@>AB>@>2C >@30=V70FVN C2038 :>@8ABC20GV2, 0 9 

28O2;OB8 7>=8 ?>B5=FV9=>3> :>3=VB82=>3> ?5@520=B065==O 01> V=D>@<0FV9=>W 

<0@3V=0;V70FVW, I> є :@8B8G=8<8 7 ?>3;O4C UX->?B8<V70FVW. �>A;V465==O J. Nielsen 

(2006), O:V 28O28;8 E0@0:B5@=89 F-?>4V1=89 ?0B5@= 2V7C0;ь=>3> A:0=C20==O 

251AB>@V=>:, 70A2V4GCNBь 28A>:89 ABC?V=ь A8AB5<=>ABV B0:8E ?0B5@=V2 B0 WE=N 

@5;520=B=VABь 4;O @>7@>1;5==O 5D5:B82=8E AB@C:BC@ V=D>3@0DV:8. �>4=>G0A 

@>1>B8 A. Poole V L. Ball (2006) ?V4:@5A;NNBь 52@8AB8G=89 ?>B5=FV0; 09B@5:V=3C 

4;O V45=B8DV:0FVW ?>254V=:>28E <>45;59 V CB>G=5==O ?0@0<5B@V2 2V7C0;ь=>W 

5@3>=><V:8. 

2.2.3. �;NG>20 ?@>1;5<0B8:0 D>@<C20==O V=D>3@0DV:8 

%CG0A=5 D>@<C20==O V=D>3@0DV:8 AB8:0єBьAO 7 ?@>1;5<>N ?>HC:C 10;0=AC 

<V6 5AB5B8G=>N ?@8201;82VABN, DC=:FV>=0;ь=VABN B0 4>ABC?=VABN, I> ?>B@51Cє 

:><?;5:A=>3> ?V4E>4C 4> 2V7C0;ь=>W :><C=V:0FVW B0 V=B53@0FVW @V7=8E 48AF8?;V=. 

*5⠀28O2;OєBьAO 2 =87FV CDB5?9@4F<>< (482. @8A. 2.4), ?5@5;VG5=>W =86G5. 

(BD@G64AAO VAHB7D4HV>< AB0=>28Bь 1030B>28<V@=5 70240==O, I> ?>B@51Cє 

3;818==>3> @>7C<V==O :><?;5:A=8E <5E0=V7<V2 2V7C0;ь=>W :><C=V:0FVW B0 

@5B5;ь=>3> 2@0EC20==O =87:8 G8==8:V2, A5@54 O:8E GV;ь=5 <VAF5 ?>AV40є 

8BEO7A9AAO 489>64FAB7B 54?4AEG @V: CD<645?<6VEFN 8<;4=AG = VAHBD@4F<6ABN 

A4E<K9AVEFN (Tufte, 2001; Ware, 2021). �8A>:0 5AB5B8G=0 ?@8201;82VABь 740B=0 

?@825@B0B8 C203C H8@>:>3> :>;0 70FV:02;5=8E >AV1 V A?>=C:0B8 WE 4> 270є<>4VW 7 

<0B5@V0;><, ?@>B5 157 GVB:>3> 9 ?@02482>3> C=0>G=5==O A:;04=8E 40=8E 2>=0 

2B@0G0є 5D5:B82=VABь O: 70AV1 :><C=V:0FVW (Cairo, 2013). $5B5;ь=5 ?>є4=0==O 
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7@>7C<V;8E 2V7C0;ь=8E ?0B5@=V2 V ?@>4C<0=>W AB@C:BC@8 ?>2V4><;5=ь A?@8Oє 

3;81H><C 70;CG5==N 0C48B>@VW B0 WW ?>40;ьH><C >A<8A;5==N A:;04=>W 

V=D>@<0FVW. #@8 Fь><C 70;8H0єBьAO 0:BC0;ь=8< ?@8=F8? «=5 =0H:>4ь 

2V7C0;V70FVєN», O:89 ?5@5410G0є <V=V<V70FVN 3@0DVG=8E A?>B2>@5=ь B0 70928E 

5;5<5=BV2, I> <>6CBь CA:;04=N20B8 045:20B=5 A?@89<0==O 40=8E (Few, 2009). 

(BD@G64AAO VAHB7D4HV>< L?OIB@ ;459;C9K9AAO 8BEFGCABEFV F4 

GAV69DE4?PABEFV VAHB7D4HV>< ?>AB0є >4=8< V7 =09206;82VH8E 28:;8:V2 C ACG0A=V9 

F8D@>2V9 5?>AV, :>;8 :V;ь:VABь :>@8ABC20GV2 V7 @V7=8<8 DV78G=8<8, A5=A>@=8<8 B0 

:>3=VB82=8<8 <>6;82>ABO<8 ?>ABV9=> 7@>AB0є (W3C, 2018). �>B@8<0==O 

?@8=F8?V2 C=V25@A0;ь=>3> 48709=C 2:;NG0є 710;0=A>20=89 ?V41V@ :>=B@0AB=8E 

:>;ь>@V2, 70AB>AC20==O H@8DBV2 V7 28A>:8< ABC?5=5< G8B015;ь=>ABV, 0 B0:>6 

AB2>@5==O 0;ьB5@=0B82=8E B5:AB>28E >?8AV2 V 48=0<VG=8E ?V4:07>:. *5 

C73>46CєBьAO 7V AB0=40@B>< ISO 9241-11:2018 (2018), 45 =03>;>HCєBьAO =0 

=5>1EV4=>ABV 040?B0FVW V=B5@D59AV2 4;O 2AVE :>@8ABC20GV2, =570;56=> 2V4 WE=VE 

V=482V4C0;ь=8E >A>1;82>AB59. �V4?>2V4=>, O:I> C ?@>F5AV AB2>@5==O V=D>3@0DV:8 

=5 70157?5GC20B8 <5E0=V7<V2 <0AHB01C20==O, ;0:>=VG=>ABV ?V4?8AV2 V 

AB@C:BC@>20=>ABV 40=8E, VA=Cє @878: 2B@0B8 206;82>3> A53<5=B0 0C48B>@VW, I> 

<>65 ?@8725AB8 4> =528?@0240=8E :><C=V:0FV9=8E 10@’є@V2 V 457V=D>@<0FVW. 

(BD@G64AAO VAHB7D4HV>< L?OIB@ 484CF4JVW 6V;G4?PAB7B >BAF9AFG 8B 

EC9J<HV>< DV;A<I 4G8<FBDV= 28<030є 70AB>AC20==O 3;81>:8E 7=0=ь V7 :>3=VB82=>W 

?A8E>;>3VW B0 :C;ьBC@>;>3VW, >A:V;ь:8 :>;V@=0 30<<0, A8<2>;V:0 B0 =02VBь 

:><?>78FVO <>6CBь ACBBє2> 2V4@V7=OB8AO 70;56=> 2V4 :C;ьBC@=>3> A5@54>28I0 B0 

@V2=O ?V43>B>2;5=>ABV @5F8?Vє=BV2 (Cairo, 2013). �;O <0A>2>W 0C48B>@VW 5D5:B82=8< 

є ?>40==O V=D>@<0FVW C 283;O4V ?@>AB8E V=D>3@0DVG=8E AB@C:BC@, B>4V O: 4;O 

?@>D5AV9=>3> A5@54>28I0 4>FV;ь=8< є 28:>@8AB0==O 45B0;ь=VH8E AE5<, 

0=0;VB8G=8E V=D>@<0FV9=8E ?0=5;59 B0 70A>1V2 ?>@V2=O;ь=>3> 0=0;V7C, O:V 

4>72>;ONBь 3;81H5 70=C@8B8AO C A?5F8DV:C 40=8E. &0:V ?V4E>48 7=86CNBь 

V<>2V@=VABь :>3=VB82=>3> ?5@520=B065==O B0 ?V428ICNBь 7030;ь=89 @V25=ь 

70A2>є==O V=D>@<0FVW, I> ?V4B25@46CNBь 4>A;V465==O C AD5@V :>3=VB82=>3> 
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=020=B065==O B0 35HB0;ьB-?@8=F8?V2 A?@89<0==O (Ware, 2019). 

":@V< B>3>, HBD@G64AAO VAHB7D4HV>< G >BAF9>EFV 69?<><I @4E<6V6 84A<I 

?>B@51Cє 70AB>AC20==O A?5FV0;V7>20=8E 0;3>@8B<V2 2V7C0;ь=>W 0=0;VB8:8, 740B=8E 

28O2;OB8 ?@8E>20=V 270є<>72’O7:8 B0 70:>=><V@=>ABV, =54>ABC?=V ?>25@E=52><C 

A?>3;O40==N (Few, 2009). �8:>@8AB0==O V=B5@0:B82=8E 5;5<5=BV2, B0:8E O: 

<0AHB01C20==O B0 DV;ьB@C20==O 2 @50;ь=><C G0AV, C<>6;82;Nє 48=0<VG=5 

4>A;V465==O AB@C:BC@ 40=8E V A?@8Oє ?5@A>=0;V7>20=><C ?V4E>4C 4> WE 

V=B5@?@5B0FVW (Krum, 2013). #@8 Fь><C ?@>є:BC20;ь=8: ?>28=5= 72060B8 =0 

?>B5=FV9=89 @878: =04<V@=>3> CA:;04=5==O V=B5@D59AC 9 A8AB5<8 =02V30FVW, 

>A:V;ь:8 25;8:0 :V;ь:VABь 4>40B:>28E >?FV9 V=:>;8 CA:;04=Nє 7030;ь=C 270є<>4VN 

:>@8ABC20G0 7 2V7C0;ь=8< A5@54>28I5<. %0<5 BCB >?B8<V70FVO 270є<>4VW, 70A=>20=0 

=0 @5:><5=40FVOE ISO 9241-210:2019 (2019), =01C20є >A>1;82>W 2038, >A:V;ь:8 

7@CG=VABь @>1>B8 7 V=D>@<0FV9=8< @5AC@A>< ?@O<> 2?;820є =0 ABC?V=ь 9>3> 

70;CG5=>ABV B0 ?>40;ьH89 @V25=ь ;>O;ь=>ABV. 

(BD@G64AAO VAHB7D4HV>< V; ;4?GK9AAO@ 46FB@4F<;B64A<I VAEFDG@9AFV6 40є 

7<>3C ?V428I8B8 5D5:B82=VABь ?@>F5AV2 >1@>1:8 40=8E B0 35=5@0FVW 2V7C0;ь=8E 

<>45;59, 70>I046CNG8 G0A D0EV2FV2 B0 AB2>@NNG8 3=CG:V C<>28 4;O 48=0<VG=>W 

7<V=8 D>@<0BV2 ?>40==O (W3C, 2018). &0:V @VH5==O B0:>6 ?V4B@8<CNBь 

?5@A>=0;V70FVN V=B5@D59AC 70;56=> 2V4 ?>B@51 :>@8ABC20GV2, I> ?>:@0ICє 

7030;ь=89 4>A2V4 270є<>4VW B0 ?>3;81;Nє 70;CG5=VABь. �>4=>G0A 02B><0B870FVO 

G0AB> ?@872>48Bь 4> 7<5=H5==O ;N4Aь:>W B2>@G>ABV 4> <V=V<C<C, 28:>@8AB0==O 

H01;>==8E @VH5=ь B0 2B@0B8 C=V:0;ь=>ABV 48709=C. 'BV<, B0:>6 =5 <>6=0 

=5EBC20B8 <>6;828<8 5B8G=8<8 B0 <5B>4>;>3VG=8<8 28:;8:0<8, ?>2’O70=8<8 7 

>1@>1:>N GCB;828E 01> =54>A:>=0;> 20;V4>20=8E 40=8E, >A:V;ь:8 02B><0B870FVO 

=5 702648 <>65 2@0EC20B8 A:;04=V :>=B5:AB8 28:>@8AB0==O V=D>@<0FVW. 

(BD@G64AAO VAHB7D4HV>< A4 @V:8<EJ<C?VA4DA<I ;4E484I, E>G0 9 70157?5GCє 

28A>:C B>G=VABь B0 5AB5B8G=C FV==VABь 2V7C0;ь=8E ?@>4C:BV2, 2>4=>G0A AB8:0єBьAO 7 

?@>1;5<>N C73>465==O @V7=8E ?V4E>4V2 V ?@V>@8B5BV2 48709=5@V2, 0=0;VB8:V2 40=8E, 

?A8E>;>3V2 V D0EV2FV2 C 30;C7V :><C=V:0FV9. �=B53@0FVO B5>@VW :>;ь>@C, ?@8=F8?V2 
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:><?>78FVW B0 <5B>4V2 0=0;V7C 40=8E ?>B@51Cє 10;0=AC20==O <V6 5AB5B8:>N, 

DC=:FV>=0;ь=VABN B0 B>G=VABN, I> CA:;04=NєBьAO 040?B0FVєN 4> @V7=8E 0C48B>@V9 

V 70157?5G5==O< 3=CG:>ABV 4;O <0A>2>3> B0 ?@>D5AV9=>3> 28:>@8AB0==O. �>4=>G0A 

V=B5@0:B82=V B5E=>;>3VW 9 C=V25@A0;ь=V 48709=8, E>G0 9 A?@8ONBь <0AHB01>20=>ABV 

B0 4>ABC?=>ABV, <>6CBь AB2>@N20B8 28:;8:8 C 283;O4V :>3=VB82=>3> 

?5@520=B065==O, 2B@0B8 C=V:0;ь=>ABV B0 AB0=40@B=>ABV @VH5=ь, I> 7=86Cє O:VABь 

:>@8ABC20Fь:>3> 4>A2V4C B0 >1<56Cє V==>20FV9=VABь C :>=B5:ABV =0@>AB0;ь=8E 

28<>3 ACG0A=>3> F8D@>2>3> ACA?V;ьAB20. 

2.3. %B@C:BC@=>-DC=:FV>=0;ь=V :><?>=5=B8 V=D>3@0DV:8 

%B@C:BC@=>-DC=:FV>=0;ь=V :><?>=5=B8 V=D>3@0DV:8 є WW DC=40<5=B0;ь=8<8 

5;5<5=B0<8, I> 287=0G0NBь 7<VAB>25 =0?>2=5==O B0 2V7C0;ь=C FV;VA=VABь 

?>2V4><;5==O. �>=8 2V47=0G0NBьAO A?V;ь=VABN 2V7C0;ь=8E >7=0:, I> C<>6;82;Nє 

WE=N A8AB5<0B870FVN B0 :;0A8DV:0FVN. �D5:B82=5 28:>@8AB0==O F8E :><?>=5=BV2 

?>B@51Cє 4>B@8<0==O AB8;VAB8G=>W B0 7<VAB>2=>W C73>465=>ABV, I> 70157?5GCє 

:>35@5=B=VABь A?@89=OBBO. �E=є 2?@>20465==O <0є 2V4?>2V40B8 A?5F8DVFV 40=8E, 

V=B53@CNG8 5AB5B8G=V, V=D>@<0FV9=>-:><C=V:0B82=V B0 ?@>є:B=V 0A?5:B8 704;O 

>?B8<0;ь=>W 2V7C0;V70FVW 7<VABC (482. @8A. 2.5). 

%5@54 =0O2=8E >?4E<HV>4JV= EFDG>FGDAB-HGA>JVBA4?PA<I >B@CBA9AFV6 A;V4 

@>73;O=CB8 A5<V>B8G=C B5>@VN #V@A0, O:0 1C;0 040?B>20=0 4>A;V4=8:0<8 N. Amare 

B0 A. Manning (2013), O:V 70?@>?>=C20;8 B@8D0:B>@=C :;0A8DV:0FVN 2V7C0;ь=8E 

5;5<5=BV2 V=D>3@0DV:8, O:0 ?>4V;Oє WE =0 89>BD4F<6AV, VA8<>4F<6AV B0 

VAHBD@4JV=AV. �5:>@0B82=V 5;5<5=B8, 2BV;5=V G5@57 B8?>3@0DV:C, :>;V@, D0:BC@C B0 

7>1@065==O, AB2>@NNBь 5<>FV9=5 A5@54>28I5 9 ?>;53HCNBь V45=B8DV:0FVN 

>1’є:BV2, ?@>B5 =04<V@=5 WE 70AB>AC20==O @878:Cє A?>B2>@N20B8 7<VAB B0 

?>@>46C20B8 V;N7VN ?>2=>FV==>W V=D>@<0B82=>ABV. �=48:0B82=V 5;5<5=B8, 4> O:8E 

=0;560Bь AB@V;:8, <0@:5@8 01> =02V30FV9=V A8<2>;8, 7>A5@5465=V =0 A?@O<C20==V 

C2038 :>@8ABC20GV2, >?B8<V7CNG8 ?>HC: @5;520=B=>W V=D>@<0FVW 2 <560E 

2V7C0;ь=>3> ?@>AB>@C. #@>B5 :V;ь:VABь B0:8E A83=0;ь=8E <0@:5@V2 4>FV;ь=> 
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>1<56C20B8, >A:V;ь:8 :>3=VB82=V <>6;82>ABV ;N48=8 C AD5@V :>@>B:>G0A=>W 

?0<’OBV =5 740B=V >4=>G0A=> >?@0Fь>2C20B8 25;8:89 <0A82 B>G>: A?@O<C20==O. 

�=D>@<0B82=V :><?>=5=B8 (4V03@0<8, B01;8FV, V=45:A8) 2BV;NNBь =091V;ьH 

:><?;5:A=5 ?>є4=0==O =0>G=>ABV B0 0=0;VB8:8, I> 40є 7<>3C ;>3VG=> 

AB@C:BC@C20B8 7=0G=V >1AO38 40=8E, ?V4:@5A;NNG8 :;NG>2V :>=B@0AB8 9 

4>?>2=NNG8 25@10;ь=V 5;5<5=B8. �>4=>G0A B5:AB8 @>73;O40NBьAO O: A0<>ABV9=V 

2V7C0;ь=V >1’є:B8, 45 @>74V;>2V 7=0:8, V=B5@20;8 B0 B8?>3@0DVG=V 0:F5=B8 

28ABC?0NBь ?@>2V4=8:0<8 AB@C:BC@>20=>ABV. �2B>@8 AB25@46CNBь, I> 

5D5:B82=VABь 48709=5@Aь:>3> @VH5==O ?5@54CAV< 70;568Bь 2V4 30@<>=V9=>3> 

10;0=AC <V6 5AB5B8G=>N ?@8201;82VABN (45:>@0B82=VABь), V=48:0B82=VABN B0 

V=D>@<0B82=VABN. �0?@>?>=>20=0 <>45;ь ?>є4=Cє ?@8=F8?8 ACG0A=>3> 48709=C 7 

107>28<8 :0B53>@VO<8 A5<V>B8:8, C<>6;82;Nє V=B53@0FVN @V7=><0=VB=8E ?V4E>4V2 

4> 2V7C0;ь=>W :><C=V:0FVW B0 A;C3Cє B5>@5B8G=8< ?V4ґ@C=BO< 4;O AB2>@5==O 

C=V25@A0;ь=8E 2V7C0;ь=8E A8AB5< (Amare and Manning, 2013). �V7C0;ь=V 

:><?>=5=B8 V=D>3@0DV:8 2V4V3@0NBь DC=40<5=B0;ь=C @>;ь C A8AB5<0B870FVW, 

?@54AB02;5==V B0 V=B5@?@5B0FVW 40=8E, >A:V;ь:8 70157?5GCNBь 1030B>@V2=52C 

AB@C:BC@C, O:0 4>72>;Oє 040?BC20B8 2V7C0;V70FVN 4> A?5F8DVG=8E ?>B@51 

:>@8ABC20GV2. "4=0 7 =092V4><VH8E :;0A8DV:0FV9 B8?V2 4V03@0< 3 Chart Type 

Hierarchy, @>7@>1;5=0 A. V. Abela C <560E <5B>4>;>3VW Extreme Presentation 

Method. � =V9 02B>@ ?@>?>=Cє ?>4V; 2V7C0;V70FV9=8E <5B>4V2 =0 G>B8@8 >A=>2=V 

:0B53>@VW 70;56=> 2V4 WE=ь>W DC=:FV>=0;ь=>ABV B0 :>3=VB82=8E E0@0:B5@8AB8:. 

Comparison (#>@V2=O==O) >E>?;Nє 4V03@0<8, ?@87=0G5=V 4;O 7VAB02;5==O 25;8G8= 

<V6 @V7=8<8 >1’є:B0<8 G8 :0B53>@VO<8, I> 4>72>;Oє 28O2;OB8 70:>=><V@=>ABV B0 

B@5=48 C =01>@0E 40=8E. �> FVєW 3@C?8 =0;560Bь AB>2?G0ABV 4V03@0<8 (25@B8:0;ь=V 

B0 3>@87>=B0;ь=V), I> =040NBь <>6;82VABь ?>@V2=N20B8 >:@5<V :0B53>@VW, 0 B0:>6 

;V=V9=V 4V03@0<8, O:V є 5D5:B82=8<8 4;O 45<>=AB@0FVW 7<V= C G0AV. �>40B:>2>, 

:><1V=>20=V B01;8FV 7 3@0DVG=8<8 5;5<5=B0<8 A?@8ONBь >4=>G0A=><C 0=0;V7C 

:V;ь:>E ?0@0<5B@V2, B>4V O: :@C3>2V 4V03@0<8 45<>=AB@CNBь G0AB:>2V 

A?V22V4=>H5==O C <560E ?52=>3> =01>@C 40=8E. �@C30 :0B53>@VO, Distribution 
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($>7?>4V;), ?@87=0G5=0 4;O >FV=:8 G0AB>B=8E E0@0:B5@8AB8: 25;8G8= B0 0=0;V7C 

20@V0B82=>ABV 5<?V@8G=8E 40=8E. %N48 2E>4OBь 3VAB>3@0<8, I> 4>72>;ONBь 

2V4AB56C20B8 IV;ь=VABь @>7?>4V;C 40=8E C 281V@FV, B>G:>2V 4V03@0<8, O:V 

45<>=AB@CNBь :>=F5=B@0FVN 7=0G5=ь =02:>;> ?52=8E V=B5@20;V2, B0 :>@>1:>2V 

4V03@0<8 (box plots), I> =040NBь 45B0;ь=C V=D>@<0FVN ?@> <54V0=C, @>7<0E 

7=0G5=ь V ?>B5=FV9=V 28:848. &0:89 ?V4EV4 4>72>;Oє V45=B8DV:C20B8 0=><0;VW, 

A8<5B@VN G8 0A8<5B@VN @>7?>4V;C, I> є :@8B8G=> 206;828< 4;O AB0B8AB8G=>3> 

0=0;V7C. &@5BO :0B53>@VO, Relationship (�70є<>72’O7:8), A?@O<>20=0 =0 28O2;5==O 

:>@5;OFV9=8E 70;56=>AB59 <V6 7<V==8<8, I> 40є 7<>3C >FV=N20B8 @V25=ь WE=ь>W 

270є<>7C<>2;5=>ABV. !09?>H8@5=VH8< V=AB@C<5=B>< BCB є B>G:>2V (scatter plot) B0 

1C;ь10H:>2V 4V03@0<8 (bubble chart), O:V 4>72>;ONBь >FV=N20B8 B@5=48 C 

42>28<V@=><C G8 B@828<V@=><C ?@>AB>@V. �06;828< 0A?5:B>< є <>6;82VABь 

2V7C0;V70FVW =5;V=V9=8E 01> A:;04=8E 270є<>72’O7:V2, O:V =5 702648 >G5284=V ?@8 

28:>@8AB0==V B@048FV9=8E <5B>4V2 0=0;V7C 40=8E. +5B25@B0 :0B53>@VO, Composition 

(%:;04), 7>A5@5465=0 =0 ?@54AB02;5==V 40=8E C D>@<0BV G0AB8= FV;>3> 01> 

2V4>1@065==V 7<V= C AB@C:BC@V 25;8G8=. %5:B>@=V (pie charts), 45@52>?>4V1=V 

(treemaps) B0 2>4>A?04=V (waterfall) 4V03@0<8 4>72>;ONBь >FV=8B8 2=5A>: >:@5<8E 

:><?>=5=BV2 4> 7030;ь=>W 25;8G8=8. ' 48=0<VG=8E @>7@V70E 70AB>A>2CNBь H0@C20BV 

(stacked area charts) B0 AB@VG:>2V 4V03@0<8, O:V V;NAB@CNBь ?>ABC?>2V 7<V=8 C 

?@>?>@FVOE A:;04>28E G0AB8= ?@>BO3>< ?52=>3> ?5@V>4C (Abela, 2020). ' ?@0FV 

K.⠀Börner (2015) 74V9A=5=> A8AB5<0B870FVN B0 C7030;ь=5==O =87:8 

:;0A8DV:0FV9=8E A8AB5<, O:V >E>?;NNBь B8?8 2V7C0;V70FV9, :0B53>@VW 3@0DVG=8E 

A8<2>;V2, 3@0DVG=8E 7<V==8E, 0 B0:>6 270є<>72’O7:8 <V6 =8<8. '7030;ь=5==O 

107CєBьAO =0 @0=VH5 @>7@>1;5=8E :>=F5?FVOE, 7>:@5<0 ?@0FOE J. Bertin, W. S. 

Cleveland, J. Mackinlay, E. Tufte, B0 V=H8E 4>A;V4=8:V2 2V7C0;V70FVW 40=8E. #9DL4 

>?4E<HV>4JV=A4 E<EF9@4 @>73;O40є :V;ь:0 :0B53>@V9 2V7C0;V70FV9: B01;8FV, I> 

AB@C:BC@CNBь V=D>@<0FVN C 2?>@O4:>20=8E @O4:0E V AB>2?FOE; 3@0DV:8 (;V=V9=V, 

@>7AVN20==O, 3VAB>3@0<8), O:V 28:>@8AB>2CNBьAO 4;O 28O2;5==O :V;ь:VA=8E 

70:>=><V@=>AB59; 35>3@0DVG=V <0?8 (E;>@>?;5B=V, 7 ?@>?>@FV9=8<8 A8<2>;0<8) 
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4;O :0@B>3@0DC20==O ?@>AB>@>28E 7<V==8E; <5@5652V 2V7C0;V70FVW (3@0D8, <0B@8G=V 

4V03@0<8), I> 2V4>1@060NBь 72’O7:8 <V6 2C7;0<8, 0 B0:>6 Vє@0@EVG=V AB@C:BC@8 

(45@52>?>4V1=V AE5<8, A?8A:8, B5?;>2V :0@B8), I> @5?@575=BCNBь 2V4=>H5==O 

«10Bь:>-=0I04>:». �><1V=0FVO <5B>4V2 4>72>;Oє V=B53@C20B8 :V;ь:VA=V B0 O:VA=V 

E0@0:B5@8AB8:8, =0:;040NG8 3@0DV:8 =0 <0?8 G8 AB2>@NNG8 1030B>@V2=52V 

D>@<0B8. �DG74 E<EF9@4 :;0A8DV:Cє 3@0DVG=V A8<2>;8 =0 B@8 >A=>2=V B8?8: 

79B@9FD<KAV (B>G:8, ;V=VW, ?;>IV, ?>25@E=V, >1’є<8), ?VA76VEF<KAV (B5:AB, G8A;0, 

@>74V;>2V 7=0:8) B0 ;B5D4:4?PAV (V:>=:8, AB0B8AB8G=V 3;VD8, <5B0D>@8G=V 

7>1@065==O). &>G:8 B0 ;V=VW 28A2VB;NNBь 48A:@5B=V ?>78FVW B0 72’O7:8, ?;>IV B0 

?>25@E=V ?V4:@5A;NNBь :V;ь:VA=V 2V4<V==>ABV, B5:AB B0 G8A;0 45B0;V7CNBь O28I0, 0 

7>1@060;ь=V A8<2>;8 V;NAB@CNBь A:;04=V ?>=OBBO G5@57 C<>2=C 01> <5B0D>@8G=C 

D>@<C. &D9FO E<EF9@4 AB>ACєBьAO 3@0DVG=8E 7<V==8E, O:V @>74V;ONBьAO =0: 

?@>AB>@>2V (x, y, z), I> 287=0G0NBь @>7B0HC20==O A8<2>;V2 C 42>28<V@=><C G8 

B@828<V@=><C ?@>AB>@V; @5B8=0;ь=V (D>@<0, @>7<V@, @>B0FVO, 2838=, :CB, 

70<8:0==O), O:V 2V4?>2V40NBь 70 7>2=VH=V9 283;O4 >1’є:BV2; >?B8G=V (?@>7>@VABь, 

3@04Vє=B, 70B5<=5==O, 3;818=0), I> ?>A8;NNBь 0:F5=B8 B0 V;N7VN >1’є<C; ;@VAAV 

DGIG (H284:VABь, =0?@O<>:, @8B<), O:V 4>72>;ONBь 2V4AB56C20B8 48=0<VG=V 

?@>F5A8. �B?VDAV 4FD<5GF< (2V4BV=>:, =0A8G5=VABь, OA:@02VABь) B0 8B84F>B6V 

C4D4@9FD< (B5:ABC@0, >@Vє=B0FVO, 3@040FVO) 70157?5GCNBь 1030B>28<V@=5 :>4C20==O 

V=D>@<0FVW. +9F69DF4 E<EF9@4 K. Börner AB>ACєBьAO 2V4<V==>AB59 <V6 

3@0DVG=8<8 A8<2>;0<8 (=>AVO<8 7<VABC) B0 3@0DVG=8<8 7<V==8<8 (V=AB@C<5=B0<8 

WE <>48DV:0FVW 4;O ?5@540GV :V;ь:VA=8E 01> O:VA=8E 40=8E). !0?@8:;04, B>G:0 <>65 
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70157?5GCNBь ?>A;V4>2=5 ?>40==O ?>4V9 C G0AV, B>4V O: ?>B>:>2V <>45;V 4>72>;ONBь 
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2V4?>2V4=>ABV <V6 B8?>< 40=8E B0 D>@<>N WE 2V7C0;ь=>3> ?@54AB02;5==O, I> 
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treemap-4V03@0<0<8 / circle packing (:><?0:B=5 ?>40==O 1030B>@V2=528E AB@C:BC@); 

@9D9:96V 6V;G4?V;4JVW 2:;NG0NBь AE5<8 A8;>2>3> =0?@O<C (DV78G=5 <>45;N20==O 
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V C 28:;040GV2, >A:V;ь:8 70157?5GCє 2?>@O4:>20=C 2V7C0;V70FVN A:;04=>W 
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@>73;O40NBь V=D>3@0DV:C O: ;V=32>A5<V>B8G=89 D5=><5=, I> ?>є4=Cє @V7=V :0=0;8 
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?V428I8B8 @V25=ь ?@>7>@>ABV, ?V472VB=>ABV B0 7@>7C<V;>ABV V=D>@<0FVW. 'AV FV 

=0?@O<:8 2V4:@820NBь ?@>ABV@ 4;O ?>40;ьH8E 4>A;V465=ь V ?@>є:B=8E V=VFV0B82, 

I> 4>72>;8Bь @>7H8@8B8 :;0A8DV:0FV9=5 ?>;5 70AB>AC20==O V=D>3@0DV:8 B0 

AD>@<C20B8 1030B>25:B>@=C :0@B8=C WW 2?;82C 2 C<>20E V=B5=A82=>W F8D@>2V70FVW 

ACA?V;ьAB20. ' FV9 ?5@A?5:B82V V=D>3@0DV:0 ?>AB0є O: <54V9=>-3=CG:89 <5E0=V7< 

:>=F5?BC0;V70FVW 7=0=ь, I> >1’є4=Cє 2V7C0;ь=>-:><C=V:0B82=V, 0=0;VB8G=V, 

48709=5@Aь:V 9 :>3=VB82=V DC=:FVW C <560E <V648AF8?;V=0@=>W ?;0BD>@<8 =>2>W 

V=D>@<0FV9=>W :C;ьBC@8 (482. @8A. 2.6). 

 

105 



�8A=>2:8 4> @>74V;C 2 

1. $>73;O=CB> VAB>@8G=V 7@07:8 V=D>3@0DV:8, I> 4>72>;8;> 28A2VB;8B8 

70:>=><V@=>ABV WW @>728B:C B0 >1ґ@C=BC20B8 ?5@V>4870FVN. %8AB5<0B87>20=> 

B5>@5B8G=V B0 <5B>4>;>3VG=V ?V4E>48 4> AB2>@5==O 2V7C0;V70FV9, I> 70157?5G8;> 

DC=40<5=B0;ь=C =0C:>2C >A=>2C ?>40;ьH>3> D>@<C20==O ?@>є:B=>->FV=N20;ь=>W 

<>45;V C <560E 4>A;V465==O. �87=0G5=> ?@>1;5<0B8:C ?@>є:BC20==O V=D>3@0DV:8, 

I> 40;> 7<>3C >:@5A;8B8 :;NG>2V =0?@O<8 WW 24>A:>=0;5==O 2 <560E 

:><C=V:0B82=>3> 48709=C 251A09BV2. 

2. #@>0=0;V7>20=> @V7=V ?V4E>48 4> :;0A8DV:0FVW AB@C:BC@=>-DC=:FV>=0;ь=8E 

:><?>=5=BV2 V=D>3@0DV:8, I> 4>72>;8;> 287=0G8B8 WE=N @>;ь C 70157?5G5==V 

:>3=VB82=>W 4>ABC?=>ABV, ;>3VG=>W 2?>@O4:>20=>ABV B0 040?B82=>ABV 

V=D>@<0FV9=>3> :>=B5=BC. �AB0=>2;5=>, I> WE 270є<>72’O7>: є 287=0G0;ь=8< 

G8==8:>< 5D5:B82=>W V=B53@0FVW V=D>3@0DV:8 C @V7=V :><C=V:0B82=V :>=B5:AB8, 

7>:@5<0 2 <560E F8D@>2>3> A5@54>28I0. �>A;V465=> 70:>=><V@=>ABV WE 

C73>465=>ABV C @V7=8E B8?0E V=D>3@0DVG=8E AB@C:BC@, I> A?@8Oє ?V428I5==N 

DC=:FV>=0;ь=>W 5D5:B82=>ABV 2V7C0;V70FVW. �8A2VB;5=> >A>1;82>ABV 30@<>=V9=>3> 

28:>@8AB0==O F8E :><?>=5=BV2 B0 >1ґ@C=B>20=> <5B>48:8 WE 2?@>20465==O C 

?@>є:BC20==V 7 C@0EC20==O< B5<0B8G=>W A?5F8DV:8. 

3. �87=0G5=> >A=>2=V 30;C7V, 2 O:8E 251V=D>3@0DV:0 70A2V4G8;0 A2>N C=V25@A0;ь=VABь 

B0 5D5:B82=VABь, 7>:@5<0 <0@:5B8=3, 6C@=0;VAB8:C, >A2VBC, =0C:C, BC@87<, 

:C;ьBC@=C A?04I8=C, @5:;0<=C :><C=V:0FVN, DV=0=A>2C 0=0;VB8:C, :@87>2V A8BC0FVW 

B0 1V1;V>B5G=C 4VO;ь=VABь.  
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$"���� 3. �!&��$�*�/ �!("�$�(��� � �"!&��%&� 
�" '!���&��!"�" �����!' ���%��&' 

3.1. %?5F8DV:0 251A09BC O: A5@54>28I0 4;O V=B53@0FVW V=D>3@0DV:8 

%CG0A=V 251A09B8 28ABC?0NBь C=V25@A0;ь=8<8 <0940=G8:0<8 4;O @50;V70FVW 

V=D>@<0FV9=>W 3@0DV:8, I> 107CєBьAO =0 V=B53@0FVW 2V7C0;ь=8E, B5:AB>28E B0 

V=B5@0:B82=8E :><?>=5=BV2 C @0<:0E A8AB5<=>3> ?V4E>4C 4> ?@54AB02;5==O 

A:;04=8E V=D>@<0FV9=8E AB@C:BC@. �024O:8 3;>10;ь=V9 4>ABC?=>ABV, ?>7102;5=V9 

35>3@0DVG=8E B0 G0A>28E >1<565=ь, 0 B0:>6 28A>:V9 B5E=VG=V9 040?B82=>ABV, FV 

@5AC@A8 740B=V 2@0E>2C20B8 V=482V4C0;ь=V 70?8B8 :>@8ABC20GV2 V 70157?5GC20B8 

:>@5:B=5 2V4>1@065==O 40=8E =0 @V7=8E B8?0E ?@8AB@>W2, I> ?V4B25@46CєBьAO 

4>A;V4=8Fь:8<8 28A=>2:0<8 (Benoit, 2019; Hinderman, 2015). 

3.1.1. %B@C:BC@=0, 040?B82=0 B0 B5E=>;>3VG=0 V=B53@0FVW V=D>3@0DV:8 C 

251A5@54>28I5 

%FDG>FGDA4 VAF97D4JVO 695VAHB7D4HV>< G 695E9D98B6<M9 107CєBьAO =0 

DC=:FV>=0;ь=><C @>7?>4V;V WW >A=>2=8E :><?>=5=BV2, I> 70157?5GCNBь 5D5:B82=5 

?@54AB02;5==O V=D>@<0FV9=>W 2V7C0;V70FVW B0 270є<>4VN :>@8ABC20G0 7 F8D@>28< 

:>=B5=B>< (482. @8A. 3.1). �03>;>2>: 28:>=Cє @>;ь 2V7C0;ь=>3> V45=B8DV:0B>@0, 

2:;NG0NG8 ;>3>B8?8, :;NG>2V V:>=>3@0DVG=V 5;5<5=B8, <V=VV=D>@<0FV9=V ?0=5;V B0 

=02V30FV9=V V=48:0B>@8, I> A?@8ONBь 2?V7=020=>ABV @5AC@AC B0 70157?5GCNBь 

4>ABC? 4> :;NG>28E DC=:FV9 (Fisher and Meyer, 2017). !02V30FV9=5 <5=N <VAB8Bь 

3@0DVG=V <0?8 =02V30FVW, :0B53>@VW C 283;O4V ?V:B>3@0<, 48=0<VG=V A?8A:8 B0 

V:>=>3@0DVG=V ?V4:07:8, I> AB@C:BC@=> D>@<CNBь ;>3V:C ?5@5<VI5==O :>@8ABC20G0 

<V6 @>74V;0<8 251AB>@V=:8, A?@>ICNG8 4>ABC? 4> >A=>2=8E :0B53>@V9 :>=B5=BC 

(Lee et al., 2021). "A=>2=0 :>=B5=B=0 >1;0ABь є F5=B@0;ь=8< V=D>@<0FV9=8< 

A53<5=B><, I> V=B53@Cє V=D>3@0DV:8, 4V03@0<8, 3@0DV:8, 0=V<>20=V AB0B8AB8G=V 

<>4C;V, V=B53@>20=V 0=0;VB8G=V ?0=5;V B0 V=B5@0:B82=V G0A>2V H:0;8, I> @50;V7CNBь 

1030B>@V2=52C 2V7C0;V70FVN 40=8E V7 <>6;82VABN >=>2;5==O ?>:07=8:V2 C @568<V 

@50;ь=>3> G0AC G5@57 API 01> E<0@=V A5@2VA8 (Berinato, 2016). �>:>2V ?0=5;V 

28:>=CNBь DC=:FVN 4>40B:>2>W =02V30FVW B0 V=AB@C<5=BV2 ?5@A>=0;V70FVW 40=8E, 
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2:;NG0NG8 V=D>@<0FV9=V ?0=5;V, 3@0DVG=V DV;ьB@8, V:>=>3@0DVG=V ?5@5<8:0GV, 

3VAB>3@0<8 B0 2V465B-0=0;VB8:C, I> 4>72>;ONBь 74V9A=N20B8 040?B82=C DV;ьB@0FVN 

?>:07=8:V2 V 70157?5GCNBь ?V428I5=C 5D5:B82=VABь >1@>1:8 V=D>@<0FV9=8E 

<0A82V2 (+010=5=:>, 2012). #V420; <VAB8Bь 3@0DVG=V ?V4AC<:>2V 1;>:8, V=B5@0:B82=V 

<0?8 ?>A8;0=ь, V:>=>3@0DVG=V 3V?5@?>A8;0==O =0 465@5;0 40=8E B0 0=0;VB8G=V 

72VB8, 28:>=CNG8 @>;ь 2B>@8==>3> H0@C V=D>@<0FV9=>W >@30=V70FVW @5AC@AC, I> 

?V428ICє :>3=VB82=C 4>ABC?=VABь :>=B5=BC (Kirk et al., 2016). �=B5@0:B82=V B538 

@50;V7CNBь <5E0=V7<8 270є<>4VW :>@8ABC20G0 7 251V=B5@D59A><, 2:;NG0NG8 

DV;ьB@8 40=8E, drill-down 4V03@0<8, 3VAB>3@0<8, <5E0=V7<8 A>@BC20==O B0 

:0B53>@870FVW V=D>@<0FVW, I> A?@8Oє ?V428I5==N @V2=O ?5@A>=0;V70FVW 

0=0;VB8G=>3> A5@54>28I0. �V7C0;ь=V :><?>=5=B8 70157?5GCNBь 3@0DVG=5 ?>40==O 

?@>AB>@>28E V 0=0;VB8G=8E 40=8E, >E>?;NNG8 35>?@>AB>@>2V 2V7C0;V70FVW, 7>:@5<0 

:0@B>3@0DVG=V <>45;V, B>?>3@0DVG=V @5:>=AB@C:FVW, E@>=>;>3VG=V ?0=5;V, 3@0DVG=V 

Vє@0@EVW B0 AB@C:BC@=V 4V03@0<8, I> <V=V<V7CNBь :>3=VB82=V 10@’є@8 A?@89<0==O 

25;8:8E V=D>@<0FV9=8E <0A82V2 V A?@8ONBь 1030B>@V2=52><C 0=0;V7C 40=8E (Fisher 

and Meyer, 2017). �8:>@8AB0==O ?@>3@0<=8E 1V1;V>B5:, B0:8E O: Leaflet 01> 

Mapbox (482. 4>40B>: �), 4>72>;Oє 2?@>2046C20B8 V=B5@0:B82=V :0@B>3@0DVG=V 

@VH5==O, O:V 70157?5GCNBь ?@>AB>@>289 0=0;V7 40=8E, 4>72>;ONG8 AB2>@N20B8 

?5@A>=0;V7>20=V <>45;V 2V7C0;ь=>3> ?@54AB02;5==O V=D>@<0FVW B0 3=CG:> 

040?BC20B8 WE 4> :>=:@5B=8E 0=0;VB8G=8E 70240=ь (Kirk et al., 2016).  >4C;ь=0 

0@EVB5:BC@0 251AB>@V=:8 A?@8Oє 02B>=><=V9 @>7@>1FV V=B5@0:B82=8E 1;>:V2, I> 

<>6CBь 1CB8 =570;56=> ?@>B5AB>20=V B0 V=B53@>20=V C 7030;ь=C V=D>@<0FV9=C 

A8AB5<C, 70157?5GCNG8 <0AHB01>20=VABь B0 48=0<VG=VABь ?@>F5AV2 2V7C0;V70FVW B0 

0=0;VB8G=>3> A8=B57C V=D>@<0FVW (Berinato, 2016). 

�84CF<6A4 VAF97D4JVO VAHB7D4HV>< G 695E9D98B6<M9 ?>;O30є C 70AB>AC20==V 

2V7C0;ь=8E, B5E=>;>3VG=8E B0 7<VAB>2=8E A:;04=8:V2, O:V >?B8<V7CNBь 

:>@8ABC20Fь:89 4>A2V4 C @V7=8E C<>20E (482. @8A. 3.2). �V7C0;ь=0 040?B82=VABь 

@50;V7CєBьAO G5@57 48=0<VG=C @53C;OFVN 48709=5@Aь:8E 5;5<5=BV2 7 C@0EC20==O< 

@>74V;ь=>W 740B=>ABV, ?@>?>@FV9 5:@0=0 B0 C<>2 >A2VB;5==O. &5E=>;>3VG=0 
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040?B82=VABь 107CєBьAO =0 ACG0A=8E <>4C;ь=8E 0@EVB5:BC@0E B0 

1030B>?;0BD>@<=8E @VH5==OE, I> 30@0=BCNBь AB01V;ь=VABь @>1>B8 =570;56=> 2V4 

0?0@0B=8E B0 <5@56528E >1<565=ь. #5@A>=0;V70FVO :>=B5=BC 74V9A=NєBьAO G5@57 

0;3>@8B<VG=89 0=0;V7 ?>254V=:8 :>@8ABC20GV2 V 02B><0B87>20=C 040?B0FVN 

V=D>@<0FV9=8E ?>B>:V2 4> V=482V4C0;ь=8E 2?>4>10=ь, I> 4>72>;Oє D>@<C20B8 

@5;520=B=5 F8D@>25 A5@54>28I5. %8=B57 F8E :><?>=5=BV2 A?@8Oє AB2>@5==N 

3=CG:8E A8AB5<, 740B=8E 040?BC20B8 O: 2V7C0;ь=5, B0: V DC=:FV>=0;ь=5 

?@54AB02;5==O 251@5AC@AC 4;O ?V428I5==O 5D5:B82=>ABV V=D>@<0FV9=>W 270є<>4VW. 

�V;G4?PA4 484CF<6AVEFP 695E4=FG ґ@C=BCєBьAO =0 ?@8=F8?0E 3=CG:>ABV, 

30@<>=V9=>3> A?V22V4=>H5==O 5;5<5=BV2 V 715@565==O :><?>78FV9=>W FV;VA=>ABV 2 

@V7=8E C<>20E ?5@53;O4C. �8709= <0є 48=0<VG=> 7<V=N20B8AO, ?V4;0HB>2CNG8Aь 

?V4 ?@>AB>@>2V E0@0:B5@8AB8:8 5:@0=0, 70157?5GCNG8 7@CG=5 9 5AB5B8G=> 282V@5=5 

?>40==O V=D>@<0FVW =570;56=> 2V4 D>@<0BC ?@8AB@>N. �;NG>28< 70240==O< є 

10;0=A <V6 ?@>?>@FV9=VABN 3@0DVG=8E :><?>=5=BV2 V @8B<VG=VABN 2V7C0;ь=8E 

0:F5=BV2, I> ?V4B@8<CNBь FV;VA=VABь :><?>78FVW B0 7>@>289 :><D>@B. �06;82C 

@>;ь 2V4V3@0є ?;0AB8G=VABь 3@0DVG=>W D>@<8, I> 4>72>;Oє 715@V30B8 :>=B@0AB=VABь, 

GVB:VABь V AB@C:BC@=C ;>3V:C 7>1@065=ь =02VBь ?@8 7<V=V <0AHB01C (Rummler and 

Ng, 2009; Hinderman, 2015; Marcotte, 2011). �5:B>@=V 3@0DVG=V @VH5==O, I> 

ґ@C=BCNBьAO =0 ?@8=F8?0E 157?5@5@2=>ABV ;V=V9 V <>4C;ь=>ABV D>@<8, 

70157?5GCNBь AB01V;ь=VABь 45B0;59 V G8AB>BC :>=BC@V2 =570;56=> 2V4 @>7<V@C 

5:@0=0 (Bremer and Wu, 2021). �>;V@=0 Vє@0@EVO B0 ?@>?>@FV9=89 @>7?>4V; 

?@>AB>@C A?@8ONBь GVB:><C @>7<56C20==N 7<VAB>28E 1;>:V2 V 7@CG=>ABV =02V30FVW, 

B>4V O: 7030;ь=0 :><?>78FV9=0 AB@C:BC@0 ?V4;0HB>2CєBьAO ?V4 2V7C0;ь=C ;>3V:C 

A?@89<0==O (Benoit, 2019; Murray, 2017; Lee et al., 2021). �06;82>N 

E0@0:B5@8AB8:>N є 715@565==O EC4>6=ь>W 28@07=>ABV B0 2?V7=020=>W AB8;VAB8:8 C 

7<V==8E A5@54>28I0E, I> 4>AO30єBьAO H;OE>< 28:>@8AB0==O C73>465=8E 

3@0DVG=8E @VH5=ь, 3=CG:8E H@8DB>28E A8AB5< B0 040?B82=>W <>4C;ь=>ABV 

:><?>=5=BV2. "?B8<V70FVO 2V7C0;ь=>3> ?@>AB>@C 7 C@0EC20==O< @V7=8E AF5=0@VW2 

28:>@8AB0==O 4>72>;Oє ?V4B@8<C20B8 10;0=A <V6 45:>@0B82=>N =0A8G5=VABN 9 
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V=D>@<0B82=VABN, C=8:0NG8 =04<V@=>W A:;04=>ABV 01> A?@>I5==O, I> <>65 

2?;8=CB8 =0 28@07=VABь 48709=C. &9IAB?B7VKA4 484CF<6AVEFP 695E4=FV6 

ґ@C=BCєBьAO =0 2?@>20465==V :><?;5:A=8E V==>20FV9=8E A8AB5<, I> 70157?5GCNBь 

48=0<VG=5 =0;0HBC20==O B0 :5@C20==O :>=B5=B>< 2V4?>2V4=> 4> ?0@0<5B@V2 

?5@53;O4C, B5E=VG=8E E0@0:B5@8AB8: ?@8AB@>W2 V :>@8ABC20Fь:8E C?>4>10=ь. � 

>A=>2V Fь>3> ;560Bь <5E0=V7<8 :@>A1@0C75@=>W AC<VA=>ABV B0 B5E=>;>3VW 

48=0<VG=>3> <0AHB01C20==O, O:V 4>72>;ONBь 251@5AC@A0< 3=CG:> 7<V=N20B8 

AB@C:BC@C 2V4?>2V4=> 4> @V7=8E :>=DV3C@0FV9 ?@8AB@>W2. �8:>@8AB0==O fluid grids 

B0 CSS media queries (482. 4>40B>: �) A?@8Oє 02B><0B8G=><C =0;0HBC20==N 

?0@0<5B@V2 251AB>@V=:8 ?V4 @>74V;ь=C 740B=VABь V D>@<0B 5:@0=0, 7<V=NNG8 

AB@C:BC@=C >@30=V70FVN 2V7C0;ь=8E :><?>=5=BV2 B0 WE=N 270є<=C ?@>?>@FV9=VABь 

(Rummler and Ng, 2009). �=0G=C @>;ь C @50;V70FVW 3=CG:8E V=B5@0:B82=8E @VH5=ь 

2V4V3@0є ?>є4=0==O CSS3 B0 JavaScript, I> 4>72>;Oє AB2>@N20B8 48=0<VG=V 

0=V<0FVW, 040?B82=V AB8;V B0 V=B5@0:B82=V AF5=0@VW 270є<>4VW :>@8ABC20G0 7 

:>=B5=B><, ?>:@0ICNG8 9>3> A?@89<0==O B0 :>3=VB82=>W 4>ABC?=>ABV. !0 1V;ьH 

?@>AC=CB><C @V2=V 040?B82=VABь 4>?>2=NєBьAO HBCG=8< V=B5;5:B>< (AI), I> 

70157?5GCє 02B><0B87>20=89 0=0;V7 ?>254V=:>28E ?0B5@=V2 :>@8ABC20GV2 V 

48=0<VG=C 040?B0FVN :>=B5=BC 2V4?>2V4=> 4> WE V=B5@5AV2, I> A?@8Oє ?V428I5==N 

5D5:B82=>ABV F8D@>28E V=B5@D59AV2. �>40B:>2>, V=B53@0FVO 4>?>2=5=>W (AR) B0 

2V@BC0;ь=>W @50;ь=>ABV (VR) @>7H8@Nє <>6;82>ABV 2V7C0;V70FVW B0 V=B5@0:B82=>W 

:><C=V:0FVW, 040?BCNG8 <C;ьB8<54V9=89 :>=B5=B 4> A?5F8DVG=8E :>=B5:ABV2 

28:>@8AB0==O. &5E=>;>3VG=0 V=D@0AB@C:BC@0 251@5AC@AV2 ґ@C=BCєBьAO =0 

1030B>@V2=52V9 V=B53@0FVW :><?>=5=BV2, I> 40є 7<>3C 3=CG:> <>48DV:C20B8 

DC=:FV>=0;ь=V ?0@0<5B@8 251A09BC 157 7=865==O ?@>4C:B82=>ABV. �?@>20465==O 

02B><0B87>20=8E <5E0=V7<V2 >?B8<V70FVW =020=B065==O 70157?5GCє AB01V;ь=C 

@>1>BC @5AC@AC =570;56=> 2V4 7<V==8E <5@56528E C<>2 B0 B5E=VG=8E >1<565=ь 

?@8AB@>N, O:5 A?@8Oє 7=865==N V=D>@<0FV9=>3> ?5@520=B065==O, ?>:@0I5==N 

V=B5@0:B82=>3> 4>A2V4C :>@8ABC20GV2 V D>@<C20==N 5D5:B82=>W F8D@>2>W 

5:>A8AB5<8 (�0;8H8G, �>3CA;02Aь:89, 2024; %5;V20=>2, 2024d). �BD<EFG64JP>4 
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484CF<6AVEFP є 206;828< G8==8:><, O:89 @50;V7CєBьAO 7024O:8 V=B53@0FVW 

V=B5;5:BC0;ь=8E B5E=>;>3V9, I> 70157?5GCNBь 48=0<VG=C :>@5:FVN :>=B5=BC B0 

V=B5@D59AC 2V4?>2V4=> 4> V=482V4C0;ь=8E ?0@0<5B@V2 :>@8ABC20G0, 7>:@5<0 <>2=8E 

C?>4>10=ь, @53V>=0;ь=8E >A>1;82>AB59 B0 A?5F8DVG=8E =0;0HBC20=ь 

2V4>1@065==O (Mauldin, 2015). &0:89 ?V4EV4 107CєBьAO =0 70AB>AC20==V 0;3>@8B<V2 

02B><0B8G=>W ;>:0;V70FVW, O:V 040?BCNBь B5:AB>289 B0 3@0DVG=89 <0B5@V0; 4> 

:C;ьBC@=>-;V=32VAB8G=8E 28<>3 0C48B>@VW, 0 B0:>6 =0 @50;V70FVW V=:;N782=8E 

48709=5@Aь:8E @VH5=ь, I> >?B8<V7CNBь :>;V@=V ?0;VB@8 B0 70157?5GCNBь 

0;ьB5@=0B82=89 B5:AB>289 >?8A 4;O :>@8ABC20GV2 V7 ?>@CH5==O<8 7>@C (Wexler et 

al., 2017; Dunlap and Lowenthal, 2016). #5@A>=0;V70FVO 28O2;OєBьAO G5@57 

V=B53@0FVN 040?B82=8E <5E0=V7<V2 V7 1030B>@V2=528<8 V=B5@0:B82=8<8 70A>10<8, 

B0:8<8 O: 48=0<VG=V 1;>:8 40=8E, :>=B5:AB=V DV;ьB@8 B0 0;3>@8B<8 

V=B5;5:BC0;ь=>3> 7020=B065==O (Angulo et al., 2020; Wilke, 2020; Few, 2009). 

(C=:FV>=0;ь=0 @50;V70FVO ?5@A>=0;V7>20=>3> 4>A2V4C ґ@C=BCєBьAO =0 

V=B5@0:B82=8E <5E0=V7<0E <0AHB01C20==O, DV;ьB@0FVW B0 45B0;V70FVW 40=8E 7 

>?5@0B82=8< 72>@>B=8< 72’O7:><, I> 2V4?>2V40NBь @V7=>@V2=528< :>3=VB82=8< 

70?8B0< :>@8ABC20GV2 (Few, 2009; Fisher and Meyer, 2017). $>7@>1:0 B0:>W <>45;V 

?5@5410G0є 2@0EC20==O A?5F8DV:8 FV;ь>2>W 0C48B>@VW, :><C=V:0FV9=8E 70240=ь B0 

B5E=VG=8E >A>1;82>AB59 ?@8AB@>W2 4>ABC?C, I> 4>72>;Oє 040?BC20B8 V=D>3@0DVG=V 

5;5<5=B8 O: 4;O B5E=VG=8E 5:A?5@BV2, B0: V 4;O :>@8ABC20GV2 V7 107>2>N 

?V43>B>2:>N (Berinato, 2016; Fisher and Meyer, 2017). �024O:8 2?@>20465==N 

V=B5@0:B82=8E DV;ьB@V2, O:V @53C;NNBь :>=B5=B 73V4=> 7 V=482V4C0;ь=8<8 

?>B@510<8, 251@5AC@A 70157?5GCє 28A>:89 @V25=ь @5;520=B=>ABV 2V4>1@06C20=>W 

V=D>@<0FVW, I> 2 AC:C?=>ABV A?@8Oє >?B8<V70FVW :>@8ABC20Fь:>3> 4>A2V4C, 

7=865==N V=D>@<0FV9=>3> ?5@520=B065==O B0 ?>:@0I5==N O:>ABV 270є<>4VW <V6 

:>@8ABC20G5< V F8D@>28< :>=B5=B><. 

&9IAB?B7VKA4 VAF97D4JVO VAHB7D4HV>< G 695E9D98B6<M9 (482. @8A. 3.3) 

@50;V7CєBьAO G5@57 2?@>20465==O A?5FV0;V7>20=8E ?@>3@0<=>-0?0@0B=8E @VH5=ь, 

>@Vє=B>20=8E =0 48=0<VG=C 2V7C0;V70FVN 40=8E, 040?B82=5 2V4>1@065==O :>=B5=BC 
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B0 >?B8<V70FVN V=B5@0:B82=>W 270є<>4VW :>@8ABC20G0 7 V=D>@<0FV9=8<8 @5AC@A0<8. 

%B@C:BC@=0 >A=>20 251A09BC ґ@C=BCєBьAO =0 HTML5, O:89 D>@<Cє A5<0=B8G=C 

>@30=V70FVN AB>@V=:8, ?>:@0ICє WW ?>HC:>2C >?B8<V70FVN B0 70157?5GCє Vє@0@EVG=C 

;>3V:C :>=B5=BC. CSS3 2V4?>2V40є 70 AB8;V70FVN B0 2V7C0;ь=C 040?B0FVN, 

@53C;NNG8 B8?>3@0DV:C, :>;ь>@>2V AE5<8, 040?B82=C 25@AB:C B0 0=V<0FV9=V 

5D5:B8, I> A?@8Oє >?B8<0;ь=><C A?@89<0==N V=D>@<0FVW =570;56=> 2V4 

?@8AB@>N. JavaScript 70157?5GCє 48=0<VG=C 270є<>4VN 251AB>@V=:8 7 :>@8ABC20G5<, 

4>72>;ONG8 >=>2;N20B8 :>=B5=B C @50;ь=><C G0AV, ?5@A>=0;V7C20B8 V=B5@D59A B0 

@50;V7>2C20B8 V=B5@0:B82=V AF5=0@VW (Frankel and DePace, 2012; Fisher and Meyer, 

2017). "4=8< V7 =09206;82VH8E 0A?5:BV2 V=B53@0FVW V=D>3@0DV:8 є 3@0DVG=5 

?@54AB02;5==O 40=8E. &5E=>;>3VO SVG (482. 4>40B>: �) 70157?5GCє 28A>:C 

B>G=VABь, 25:B>@=5 <0AHB01C20==O B0 ?V4B@8<:C 0=V<0FV9, I> 4>72>;Oє AB2>@N20B8 

3=CG:V B0 45B0;ь=V 2V7C0;V70FVW 157 2B@0B8 O:>ABV (Murray, 2017). Canvas API 

(482. 4>40B>: �) 70AB>A>2CєBьAO 4;O @5=45@8=3C A:;04=8E 3@0DVG=8E AF5= V7 

28A>:>N ?@>4C:B82=VABN, I> є :@8B8G=8< 4;O 48=0<VG=>3> 2V4>1@065==O 25;8:8E 

<0A82V2 40=8E. �8:>@8AB0==O D3.js (482. 4>40B>: �) 70157?5GCє 48=0<VG=C 

?5@51C4>2C 3@0DVG=8E 5;5<5=BV2, V=B53@0FVN DV;ьB@0FVW, <0AHB01C20==O B0 

A>@BC20==O, I> D>@<Cє 1030B>@V2=52C V=B5@0:B82=VABь (Few,⠀2009). �;O @>1>B8 7 

25;8:8<8 V=D>@<0FV9=8<8 <0A820<8 70AB>A>2CNBьAO A?5FV0;V7>20=V V=AB@C<5=B8, 

B0:V O: Tableau, Vega-Lite B0 WebGL, (482. 4>40B>: �) O:V 4>72>;ONBь 1C4C20B8 

A:;04=V 0=0;VB8G=V ?0=5;V B0 V=B53@>20=V 35>?@>AB>@>2V <>45;V (Fisher and Meyer, 

2017). �>40B:>2> E<0@=V A5@2VA8, 7>:@5<0 Tableau B0 Infogram (482. 4>40B>: �), 

=040NBь <>6;82VABь 02B><0B870FVW ?@>F5AV2 V=B53@0FVW B0 ?>H8@5==O 2V7C0;ь=>3> 

:>=B5=BC, I> 4>72>;Oє :>@8ABC20G0< 157 3;81>:8E 7=0=ь ?@>3@0<C20==O 

AB2>@N20B8 5D5:B82=V 040?B82=V V=D>3@0DVG=V <>45;V (Berinato, 2016). �06;828< 

0A?5:B>< DC=:FV>=C20==O 251A09BC є 9>3> A5@25@=0 V=D@0AB@C:BC@0 B0 >1@>1:0 

40=8E. �8:>@8AB0==O Node.js (482. 4>40B>: �) 4>72>;Oє 5D5:B82=> >1@>1;OB8 

25;8:V V=D>@<0FV9=V ?>B>:8 B0 70157?5GC20B8 H284:89 @5=45@8=3 3@0DVG=8E 

5;5<5=BV2 =0 AB>@>=V :;Vє=B0 (Bremer and Wu, 2021). API-V=B53@0FVO =040є 
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<>6;82VABь 02B><0B8G=>3> >=>2;5==O 48=0<VG=8E 40=8E, I> >A>1;82> 206;82> 

4;O 251@5AC@AV2, O:V ?@0FNNBь V7 DV=0=A>28<8 ?>:07=8:0<8, ?>3>4=8<8 C<>20<8 

G8 1V7=5A-0=0;VB8:>N (Kirk⠀et⠀al.,⠀2016; Marcotte, 2011). #>є4=0==O HTML5, 

CSS3, JavaScript, SVG, D3.js, A5@25@=8E B5E=>;>3V9 B0 API-V=B53@0FVW D>@<Cє 

:><?;5:A=C B5E=>;>3VG=C 107C 4;O V=B5@0:B82=8E 2V7C0;V70FV9, I> 70157?5GCNBь 

28A>:C ?@>4C:B82=VABь, 040?B82=VABь V 48=0<VG=VABь :>=B5=BC 2V4?>2V4=> 4> 

ACG0A=8E 28<>3 F8D@>2>W :><C=V:0FVW. 

3.1.2. (>@<0B8 @50;V70FVW 251V=D>3@0DV:8, WE E0@0:B5@8AB8:0 B0 

:><?0@0B82=89 0=0;V7 

%F4F<KAV HBD@4F< VAHB7D4HV>< AB0=>2;OBь >48= V7 107>28E D>@<0BV2 

2V7C0;V70FVW 40=8E, I> E0@0:B5@87CєBьAO 45B5@<V=>20=>N 3@0DVG=>N AB@C:BC@>N, 

AB01V;ь=>N :><?>78FV9=>N >@30=V70FVєN B0 2V4ACB=VABN V=B5@0:B82=8E 5;5<5=BV2, 

I> 7C<>2;Nє WE=N DC=:FV>=0;ь=C C=V25@A0;ь=VABь V H8@>:89 A?5:B@ 

70AB>AC20==O. "A=>2=>N >A>1;82VABN AB0B8G=8E V=D>3@0DVG=8E @VH5=ь є WE=O 

740B=VABь 4> ;0:>=VG=>3> B0 :>=F5=B@>20=>3> ?>40==O A:;04=>W V=D>@<0FVW C 

2V7C0;ь=> >@30=V7>20=V9 D>@<V, I> 70157?5GCє H284:5 7G8BC20==O :;NG>28E 40=8E 

V ACBBє2> ?>;53HCє 0=0;VB8G=C >1@>1:C 25;8:8E <0A82V2 V=D>@<0FVW. �>=8 

?@54AB02;5=V C 283;O4V @0AB@>28E (JPG, PNG) 01> 25:B>@=8E (PDF, SVG) 

7>1@065=ь (482. 4>40B>: �), I> 70157?5GCє 28A>:C AC<VA=VABь V7 F8D@>28<8 

?;0BD>@<0<8, 4@C:>20=8<8 =>AVO<8 B0 <C;ьB8<54V9=8< :>=B5=B><. �8:>@8AB0==O 

25:B>@=8E D>@<0BV2 4>72>;Oє 715@V30B8 28A>:C O:VABь 7>1@065=ь =570;56=> 2V4 

<0AHB01C20==O, I> є 206;828< G8==8:>< C ?@>є:BC20==V 3@0DVG=8E <0B5@V0;V2 

4;O @V7=8E B8?V2 ?@8AB@>W2 V 4@C:0@Aь:8E B5E=>;>3V9. �024O:8 =57<V==>ABV A2>єW 

AB@C:BC@8 AB0B8G=V V=D>3@0DV:8 >A>1;82> 5D5:B82=V C 28?04:0E, :>;8 =5>1EV4=> 

?@54AB028B8 C7030;ь=5=C V=D>@<0FVN, I> =5 ?>B@51Cє 48=0<VG=>3> >=>2;5==O G8 

?5@A>=0;V7>20=>3> =0;0HBC20==O. �E :;NG>20 ?5@52030 ?>;O30є 2 <>6;82>ABV 

:><?0:B=>3> C7030;ь=5==O A:;04=8E V=D>@<0FV9=8E <0A82V2 C DV:A>20=><C 

3@0DVG=><C D>@<0BV, I> A?@8Oє H284:><C A?@89<0==N 7<VAB>2=8E ?>:07=8:V2 157 
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?>B@518 2 48=0<VG=V9 >1@>1FV 40=8E, 0 B0:>6 C 715@565==V :><?>78FV9=>W є4=>ABV, 

O:0 =5 7<V=NєBьAO 70;56=> 2V4 B5E=VG=8E ?0@0<5B@V2 ?;0BD>@<8 ?5@53;O4C. !87ь:V 

28<>38 4> >1G8A;N20;ь=8E @5AC@AV2 B0 C=V25@A0;ь=VABь 28:>@8AB0==O @>1;OBь F59 

D>@<0B 5D5:B82=8< 4;O 0=0;VB8G=>W, <0@:5B8=3>2>W B0 >A2VB=ь>W :><C=V:0FVW, 0 

B0:>6 4;O H8@>:>3> ?>H8@5==O 2 A>FV0;ь=8E <5@560E B0 5;5:B@>==8E <54V0, 45 

206;828<8 є ;0:>=VG=VABь, H284:VABь 4>ABC?C 4> V=D>@<0FVW B0 2V7C0;ь=0 

?@8201;82VABь ?>40==O <0B5@V0;C (Krum, 2013). 

 G?PF<@98V=AV HBD@4F< VAHB7D4HV>< O2;ONBь A>1>N V=B53@>20=C A8AB5<C 

B5:AB>28E, 3@0DVG=8E, 0C4V>2V7C0;ь=8E B0 V=B5@0:B82=8E :><?>=5=BV2, I> 

D>@<CNBь ?>;VDC=:FV>=0;ь=89 ?V4EV4 4> V=D>@<0FV9=>3> 48709=C, 70157?5GCNG8 

:>3=VB82=C 040?B0FVN :>=B5=BC 4> >A>1;82>AB59 A?@89<0==O @V7=8E :0B53>@V9 

:>@8ABC20GV2. $50;V70FVO 2V7C0;ь=8E =0@0B82V2 C 48=0<VG=8E D>@<0E, 7>:@5<0 

H;OE>< 70AB>AC20==O ?0@0;0:A-5D5:BV2, 0=V<0FV9=8E ?5@5E>4V2, A5=A>@=8E 

B@835@V2 B0 B5E=>;>3V9 4>?>2=5=>W @50;ь=>ABV, A?@8Oє AB@C:BC@>20=><C 

@>73>@B0==N V=D>@<0FV9=8E <0A82V2, <V=V<V7Cє :>3=VB82=5 =020=B065==O B0 

AB2>@Nє 5D5:B 70=C@5==O C 7<VAB>25 A5@54>28I5, I> VAB>B=> ?V428ICє @V25=ь 

V=B5@0:B82=>ABV 251@5AC@AC (Marcotte, 2011; Grant, 2018). �70є<>4VO :>@8ABC20G0 7 

<C;ьB8<54V9=8<8 5;5<5=B0<8 B@0=AD>@<Cє AB0B8G=89 V=D>@<0FV9=89 ?>BV: C 

48=0<VG=C A8AB5<C, 2 O:V9 ?>@O4>: B0 A?>AV1 ?@54AB02;5==O 40=8E 70;560Bь 2V4 

V=482V4C0;ь=8E :>3=VB82=8E AB@0B53V9 A?@89<0==O. ' 28?04:0E, :>;8 :>=B5=B 

<VAB8Bь A:;04=V 270є<>72’O7:8 01> 1030B>28<V@=V ?@>F5A8, I> ?>B@51CNBь 

?>ABC?>2>W 45:><?>78FVW, V=B5@0:B82=V B5E=>;>3VW 2V4V3@0NBь 28@VH0;ь=C @>;ь C 

7=865==V 10@’є@V2 A?@89<0==O V=D>@<0FVW, 70157?5GCNG8 3=CG:5 AB@C:BC@C20==O 

<0B5@V0;C 2V4?>2V4=> 4> ;>3V:8 ?>A;V4>2=>3> @>7:@8BBO ACBV @>73;O4C20=>3> 

?@54<5B0 (Wexler et al., 2017; Wilke, 2020). �0AB>AC20==O 0=V<0FV9=8E <>45;59 

V=D>3@0DV:8, 7>:@5<0 D>@<0BV2 GIF (482. 4>40B>: �) 01> V=B53@>20=8E 70A>10<8 

HTML-:>4C, A?@8Oє ?V428I5==N 48=0<VG=>ABV 3@0DVG=>3> :>=B5=BC B0 

7>A5@5465==N C2038 :>@8ABC20GV2 =0 :;NG>28E 0A?5:B0E 2V7C0;V7>20=8E 40=8E, I> 

>A>1;82> 206;82> 4;O 5D5:B82=>3> 2V4>1@065==O 7<V==8E ?@>F5AV2 C G0A>2V9 
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?5@A?5:B82V. �024O:8 <5B>40< ?>ABC?>2>3> @>7:@8BBO V=D>@<0FVW, ?>5B0?=>W 

2V7C0;V70FVW ?@>F5AV2 01> 0:F5=BC20==O 48=0<VG=8E 7<V==8E 0=V<0FV9=V @VH5==O 

4>72>;ONBь B>G=VH5 ?5@54020B8 A:;04=V =0C:>2V :>=F5?B8, 7>:@5<0 0AB@>=><VG=V 

O28I0 01> 1V>;>3VG=V <5E0=V7<8, I> 45<>=AB@Cє WE=N @>;ь O: 206;82>3> 

V=AB@C<5=BC :>3=VB82=>3> <>45;N20==O (Krum, 2013). �8:>@8AB0==O 

2V45>V=D>3@0DV:8, I> ?>є4=Cє 0=V<0FV9=V A:;04=8:8, B5:AB>2V :><5=B0@V B0 0C4V>, 

70157?5GCє A8=5@3V9=89 5D5:B 1030B>:0=0;ь=>W :><C=V:0FVW, ?V428ICNG8 

5D5:B82=VABь 70?0<’OB>2C20==O V=D>@<0FVW B0 A?@8ONG8 3;81H><C 0=0;VB8G=><C 

>A<8A;5==N :>=B5=BC. ' :>=B5:ABV 2V7C0;ь=>W 0=0;VB8:8 70AB>AC20==O 0=V<0FV9=8E 

D>@<0BV2 40є 7<>3C @>7:@820B8 48=0<VG=V ?@>F5A8, 2AB0=>2;N20B8 

?@8G8==>-=0A;V4:>2V 72’O7:8 B0 V=B5@0:B82=> 040?BC20B8 40=V 4> ?>B@51 

:>@8ABC20G0, I> є >A>1;82> 206;828< 4;O F8D@>28E >A2VB=VE ?;0BD>@<, 

>@Vє=B>20=8E =0 :>=F5?BC0;ь=5 70A2>є==O 7<V==8E V=D>@<0FV9=8E <0A82V2 (Kirk et 

al., 2016). �V7C0;V70FVO V=D>@<0FVW C G0A>2><C 28<V@V 4>72>;Oє ?V428I8B8 

:>3=VB82=C 4>ABC?=VABь <0B5@V0;C B0 AB2>@Nє 4>40B:>2V <>6;82>ABV 4;O 

040?B82=>3> 0=0;V7C A:;04=8E O28I (Few, 2009). 

ІAF9D4>F<6AV VAHB7D4HV>< G 695E9D98B6<MV @50;V7CNBьAO G5@57 :><?;5:A 

ACG0A=8E B5E=>;>3VG=8E ?V4E>4V2, I> 70157?5GCNBь 1030B>@V2=52C 270є<>4VN 

:>@8ABC20G0 7 2V7C0;ь=8<8 40=8<8. "4=VєN 7 107>28E <5B>48: є 28:>@8AB0==O 

HTML Image Map (482. 4>40B>: �), I> B@0=AD>@<Cє AB0B8G=V 7>1@065==O 2 

V=B5@0:B82=V 3@0DVG=V >1’є:B8, O:V A?@O<>2CNBь :>@8ABC20GV2 =0 4>40B:>2V 

V=D>@<0FV9=V @5AC@A8, 715@V30NG8 ?@8 Fь><C ;0:>=VG=C AB@C:BC@C V=B5@D59AC 

(Krum, 2013). $>7H8@5=V D>@<8 V=B5@0:B82=>ABV 2BV;NNBьAO G5@57 V=B53@0FVN 

40H1>@4V2, 7>:@5<0 Google⠀Analytics, O:V DC=:FV>=CNBь =0 >A=>2V V=B5@0:B82=8E 

5;5<5=BV2 B0 A5=A>@=8E ?>4V9 (=02545==O :C@A>@0, <0AHB01C20==O, 

?@>:@CGC20==O), =040NG8 <>6;82VABь 3=CG:>3> :5@C20==O @V2=5< 45B0;V70FVW 

V=D>@<0FVW 2V4?>2V4=> 4> ?>B@51 :>@8ABC20G0 (Dunlap and Lowenthal, 2016; Lee et 

al., 2021). &5E=>;>3VG=0 V=B53@0FVO WebSocket (482. 4>40B>: �) B0 AJAX 

C<>6;82;Nє 48=0<VG=5 >=>2;5==O :>=B5=BC 2 @50;ь=><C G0AV, I> є :@8B8G=> 
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206;828< 4;O 2V7C0;V70FVW ?>B>:>28E 40=8E, B0:8E O: DV=0=A>2V :>B8@C20==O, 

5:>=><VG=V ?>:07=8:8 01> B5;5<5B@8G=V ?0@0<5B@8 2 ?@><8A;>2>ABV (Wexler et al., 

2017). �51V=D>3@0DV:0 C D>@<0BV 2V45> 4>72>;Oє >1’є4=0B8 3@0DVG=V :><?>=5=B8, 

0=V<0FVN, 0C4V>- B0 B5:AB>2V 5;5<5=B8, I> AB2>@Nє <C;ьB8<>40;ь=C A8AB5<C 

?>40==O 40=8E V A?@8Oє @>7H8@5==N :0=0;V2 A?@89<0==O V=D>@<0FVW (�CE B0 �CE, 

2017). �>40B:>2C DC=:FV>=0;ь=VABь V=B5@0:B82=>W V=D>3@0DV:8 70157?5GCє 

A8=E@>=V70FVO 251@5AC@AV2 V7 ;>:0;ь=8<8 G8 E<0@=8<8 AE>28I0<8 40=8E, I> 40є 

7<>3C 02B><0B87C20B8 ?@>F5A >=>2;5==O 2V7C0;ь=>3> :>=B5=BC, ?V4B@8<CNG8 9>3> 

0:BC0;ь=VABь 157 =5>1EV4=>ABV @CG=>3> @5403C20==O (Grant, 2018). ' @57C;ьB0BV 

V=B5@0:B82=V D>@<0B8 251V=D>3@0DV:8 2V4V3@0NBь AB@0B53VG=C @>;ь C AD5@V 

1V7=5A-0=0;VB8:8 B0 >A2VB=VE ?;0BD>@<, 70157?5GCNG8 3=CG:C 0@EVB5:BC@C 4;O 

0=0;V7C V=D>@<0FVW 2 48=0<VG=><C A5@54>28IV, 45 >=>2;5==O 3@0DVG=8E 5;5<5=BV2 

(3@0DV:V2, 4V03@0<, :0@B>3@0DVG=8E <>45;59) 74V9A=NєBьAO 157 ?5@57020=B065==O 

AB>@V=:8 (Berinato, 2016). �?@>20465==O A5=A>@=8E <5E0=V7<V2 V B5E=>;>3V9 

72>@>B=>3> 72’O7:C ?V4A8;Nє ?5@A>=0;V7>20=89 4>A2V4 :>@8ABC20G0, >A:V;ь:8 40є 

7<>3C 040?BC20B8 <0AHB01, 45B0;V70FVN 01> ?V4A2VGC20==O 3@0DVG=8E 5;5<5=BV2 

2V4?>2V4=> 4> V=482V4C0;ь=8E :>3=VB82=8E 70?8BV2, I> >?B8<V7Cє :><C=V:0B82=89 

?>B5=FV0; V=D>@<0FV9=>W 2V7C0;V70FVW C 251A09B0E (Angulo et al., 2020; Marcotte, 

2011). 

(BD@4F< 695VAHB7D4HV>< <0NBь O: ?5@52038, B0: V =54>;V:8 (482. @8A. 3.4), 

I> 287=0G0NBь WE=N 5D5:B82=VABь C ?52=8E :><C=V:0B82=8E 70240==OE 

(%5;V20=>2,⠀2024c). %B0B8G=V V=D>3@0DV:8 28@V7=ONBьAO AB01V;ь=VABN 

2V4>1@065==O, 28A>:>N AC<VA=VABN 7 4@C:>20=8<8 B0 F8D@>28<8 =>AVO<8, 

?@>AB>B>N AB2>@5==O B0 =570;56=VABN 2V4 ?@>3@0<=8E A5@54>28I. �>=8 

70157?5GCNBь H284:5 A?@89<0==O V=D>@<0FVW 157 ?>B@518 2 B5E=VG=8E @5AC@A0E. 

�>4=>G0A WE=V< >A=>2=8< =54>;V:>< є =5<>6;82VABь V=B5@0:B82=>3> >=>2;5==O 

40=8E B0 >1<565=0 040?B82=VABь 4> 7<V==8E C<>2 :>=B5=BC.  C;ьB8<54V9=V 

V=D>3@0DV:8 ?V4A8;NNBь 70;CG5=VABь :>@8ABC20GV2 7024O:8 ?>є4=0==N 3@0DV:8, 

0=V<0FVW, 72C:C B0 2V45>, I> 70157?5GCє 1030B>:0=0;ь=5 A?@89<0==O V=D>@<0FVW. 
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"A=>2=0 ?5@52030 ?>;O30є C 740B=>ABV A?@>IC20B8 A:;04=V :>=F5?B8 G5@57 

48=0<VG=C ?>40GC, 0;5 2>=8 ?>B@51CNBь 7=0G=8E >1G8A;N20;ь=8E @5AC@AV2 B0 

AB01V;ь=>3> <5@5652>3> ?V4:;NG5==O, I> <>65 >1<56C20B8 4>ABC?=VABь :>=B5=BC. 

�=V<>20=V V=D>3@0DV:8 є 5D5:B82=8<8 4;O 2V7C0;V70FVW ?@>F5AV2 C G0A>2V9 

?5@A?5:B82V, 4>72>;ONG8 =03>;>HC20B8 =0 48=0<VG=8E 7<V=0E. �>=8 ?>;53HCNBь 

@>7C<V==O ?@8G8==>-=0A;V4:>28E 72’O7:V2, 0;5 <0NBь ;V=V9=C AB@C:BC@C, I> =5 

4>72>;Oє :>@8ABC20G52V 4>2V;ь=> :5@C20B8 ?>40==O< V=D>@<0FVW. �=B5@0:B82=V 

V=D>3@0DV:8 70157?5GCNBь ?5@A>=0;V7>20=89 ?V4EV4 4> 2V7C0;V70FVW 40=8E, 3=CG:5 

>=>2;5==O :>=B5=BC B0 040?B0FVN 4> ?>B@51 :>@8ABC20G0, I> є :@8B8G=> 

206;828< C AD5@V 1V7=5A-0=0;VB8:8, <0@:5B8=3C B0 >A2VB8. �>4=>G0A A:;04=VABь 

WE=ь>W @50;V70FVW, =5>1EV4=VABь @5B5;ь=>3> ?;0=C20==O :>@8ABC20Fь:>3> AF5=0@VN 

B0 @878: :>3=VB82=>3> ?5@520=B065==O <>6CBь AB0B8 10@’є@0<8 4;O 5D5:B82=>3> 

A?@89<0==O. "?B8<0;ь=89 281V@ D>@<0BC 70;568Bь 2V4 10;0=AC <V6 

V=B5@0:B82=VABN, 040?B82=VABN B0 5D5:B82=VABN :><C=V:0FVW, I> 287=0G0є @V25=ь 

70;CG5=>ABV :>@8ABC20GV2 C F8D@>2><C A5@54>28IV. 

3.2. %CG0A=V B5=45=FVW 2V7C0;V70FVW, B5E=>;>3V9 B0 :>@8ABC20Fь:8E 

AF5=0@VW2 V=D>3@0DV:8 

�V;G4?PAV F9A89AJVW VAHB7D4HV>< 45<>=AB@Cє BVA=89 270є<>72’O7>: V7 B8<8 

A0<8<8 ?@8=F8?0<8, O:V ?>ABC;NNBьAO 2 @0<:0E 25148709=C, 2:;NG0NG8 

30@<>=V70FVN 3@0DVG=>W :><?>78FVW, >?B8<V70FVN B8?>3@0DV:8, @0FV>=0;ь=5 

28:>@8AB0==O :>;>@8AB8G=8E AE5< B0 V=B53@0FVN V=B5@0:B82=8E 5;5<5=BV2 

(482. @8A. 3.5). %5@54 =8E 20@B> 2V47=0G8B8 B@5=4 2V7C0;ь=> 4><V=0=B=>W 

B8?>3@0DV:8, O:0 4>72>;Oє ?5@5B2>@8B8 B5:AB>2V <0A828 =0 5:A?@5A82=V 2V7C0;ь=V 

5;5<5=B8 ?V4A8;NNG8 5<>FV9=89 0A?5:B V=D>3@0DV:8 (Venngage, n.d.). �@V< Fь>3>, 

?@>AB56CєBьAO 2V4EV4 2V4 6>@AB:8E <>4C;ь=8E AVB>: C 1V: 1V;ьH 48=0<VG=8E 

:><?>78FV9, O:V A?@8ONBь D>@<C20==N «2V7C0;ь=>W ?>4>@>6V», :>;8 =5A?>4V20=V 

@>7B0HC20==O 5;5<5=BV2 70>E>GCNBь :>@8ABC20GV2 4>A;V46C20B8 2<VAB V 7=0E>48B8 

4>40B:>2V A<8A;>2V 72’O7:8 (Venngage, n.d.). �>4=>G0A FV;VA=89 <V=V<0;VAB8G=89 
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?V4EV4, O:89 >E>?;Nє ;0:>=VG=V D>@<8, 7=0G=V 7>=8 =530B82=>3> ?@>AB>@C B0 

2?>@O4:>20=C Vє@0@EVN >1’є:BV2, 70;8H0єBьAO 107>28< :>=F5?B>< 4;O H284:>3> 

@>7?V7=020==O :;NG>28E ?>2V4><;5=ь, 0465 C=8:=5==O 2V7C0;ь=>W 

?5@520=B065=>ABV 40є 7<>3C AD>:CAC20B8AO =0 =09ACBBє2VH8E 0A?5:B0E 

(Beeetle,⠀2024; All Time Design, 2024). %5@54 =>2VB=VE @VH5=ь =01C20є ?>H8@5==O 

@>718BBO V=D>3@0DV:8 =0 =570;56=V A53<5=B8, :>B@V <>6=0 ?C1;V:C20B8 O: 

A0<>4>AB0B=V 2V7C0;ь=V 1;>:8 =0 @V7=8E @5AC@A0E V 2 A>FV0;ь=8E <5@560E 704;O 

<0AHB01>20=>ABV ?@>є:BV2 B0 71V;ьH5==O WE ?>B5=FV0;V2 4;O ?5@5E@5A=>W ?@><>FVW 

(Column Five Media 2024). �>;V@=V ?0;VB@8, >@Vє=B>20=V =0 <’O:V 2V4BV=:8 B0 

?@83;CH5=V B>=8, 4>?><030NBь 0:F5=BC20B8 OA:@02V 5;5<5=B8 B0 2>4=>G0A 

70?>1V30B8 =04<V@=><C =020=B065==N 7>@>2>3> :0=0;C, ?@>B5 G0AB8=0 48709=5@V2 

=040є ?5@5203C 3@04Vє=B0<, O:V 4>72>;ONBь 2AB0=>2;N20B8 C=V:0;ь=89 DV@<>289 

AB8;ь ?>A8;NNG8 2V7C0;ь=C ?@8201;82VABь (All Time Design, 2024). �;O 

A:;04=VH8E ?@>є:BV2, =0?@8:;04 B8E, 45 ?>B@V1=> =0>G=> ?@575=BC20B8 B5E=VG=V 

?@>F5A8 7 28A>:8< @V2=5< 45B0;V70FVW, 2 ?@83>4V AB0NBь 3D-V;NAB@0FVW, O:V ACBBє2> 

@>7H8@NNBь 0@A5=0; 2V7C0;ь=8E 70A>1V2, 70157?5GCNG8 5D5:B 70=C@5==O B0 

?V428I5=>W @50;VAB8G=>ABV (All Time Design, 2024; Visual Sculptors, 2024). 

�>40B:>2C C203C ?@825@B0є ?>є4=0==O 68@=8E H@8DBV2 V =0A8G5=8E 

:>;>@8AB8G=8E 0:F5=BV2: 2>=> 4>72>;Oє 715@V30B8 2?>@O4:>20=VABь :><?>78FVW 2 

<560E <V=V<0;VAB8G=8E ?@8=F8?V2, 0 B0:>6 :>@83C20B8 2V7C0;ь=89 10;0=A G5@57 

28:>@8AB0==O ?CAB>3> ?@>AB>@C, O:89 ?>A8;Nє ;53:VABь V G8AB>BC <0:5B0 

(Venngage, n.d.; Beeetle, 2024). �030;><, 3@0<>B=5 ?>є4=0==O =5B@82V0;ь=>W 

B8?>3@0DV:8, 3=CG:8E 25@AB0;ь=8E @VH5=ь B0 ?>A;V4>2=>W <>4C;ь=>W AB@C:BC@8 

A?@8Oє D>@<C20==N C=V:0;ь=>3> 1@5=48=3C, @>18Bь V=D>3@0DV:C <0:A8<0;ь=> 

040?B82=>N, 0 B0:>6 ?V4B@8<Cє >?B8<0;ь=89 @V25=ь G8B015;ь=>ABV 9 3;818=8 

2V7C0;ь=>W :><C=V:0FVW. 

":@V< ?0=V2=8E 2V7C0;ь=8E B5=45=FV9 C D>@<C20==V V=D>3@0DV:8, ACBBє289 

2?;82 =0 WW @>728B>: A?@02;ONBь F9IAB?B7VKAV F9A89AJVW (482. @8A. 3.3). �?;82 

HBCG=>3> V=B5;5:BC =0 ?@>F5A AB2>@5==O V=D>3@0DV:8 265 =01C2 4>A8Bь 2V4GCB=8E 
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<0AHB01V2. �V= AB0є 4540;V 3;81H8< 7024O:8 740B=>ABV 0;3>@8B<V2 02B><0B87C20B8 

H8@>:89 A?5:B@ ?@>F54C@, 7>:@5<0 35=5@C20==O 2V7C0;ь=8E :><?>=5=BV2, 

=0;0HBC20==O ?0@0<5B@V2 4V03@0< V 24>A:>=0;5==O <0:5BV2 (Venngage, n.d.). 

�2B><0B870FVO ?@>F5AV2 70 4>?><>3>N ,� 40є 7<>3C 48709=5@0< 1V;ьH5 

7>A5@548B8AO =0 B2>@G><C ?>HC:C B0 :>=F5?BC0;ь=V9 FV;VA=>ABV ?@>є:BC, 

C=8:0NG8 @CB8==8E 70240=ь. �>4=>G0A 28@VH0;ь=0 @>;ь ;N48=8 715@V30єBьAO =0 

5B0?V DV=0;ь=>3> @5403C20==O, I> ?5@5410G0є ?5@52V@:C B>G=>ABV, 4>B@8<0==O 

1@5=4-0945=B8:8 B0 2V4?>2V4=VABь 5AB5B8G=8< V :><C=V:0B82=8< 28<>30<. 

#>є4=0==O 0;3>@8B<VG=8E @VH5=ь V7 ?@>D5AV9=>N 5:A?5@B87>N 70157?5GCє 

3=CG:VABь V ?5@A>=0;V70FVN 157 =04<V@=>W 70;56=>ABV 2V4 <0H8==8E A8AB5<. 

�>4=>G0A ?0@0;5;ь=> V7 @>728B:>< ,� 2V41C20єBьAO 52>;NFVO 0=0;VB8G=8E 

V=AB@C<5=BV2 4;O >1@>1:8 25;8:8E <0A82V2 40=8E. �E =0@>AB0;ь=0 A:;04=VABь V 

?@>4C:B82=VABь 40NBь 7<>3C H284:> 28>:@5<;N20B8 ?@8E>20=V 72’O7:8 <V6 

>:@5<8<8 <5B@8:0<8 B0 =04020B8 7@CG=C 4;O A?@89<0==O D>@<C, 7>:@5<0 C 

283;O4V V=B5@0:B82=8E 4V03@0<, ?0=5;59 G8 1030B>@V2=528E B01;8Fь (Beeetle, 2024). 

�BD<EFG64JP>V F9A89AJVW VAHB7D4HV>< (482. @8A. 3.3) E0@0:B5@87CNBьAO 

=0@>AB0;ь=>N @>;;N ?5@A>=0;V70FVW, V=B5@0:B82=>ABV B0 >?B8<V70FVW 

V=D>@<0FV9=>W 270є<>4VW, I> >1C<>2;5=> @>728B:>< 0;3>@8B<VG=>3> 0=0;V7C 40=8E, 

@>7H8@5==O< DC=:FV>=0;ь=8E <>6;82>AB59 2V7C0;V70FVW B0 24>A:>=0;5==O< 

<5B>4V2 ?@54AB02;5==O :>=B5=BC. �8=0<VG=0 ?5@A>=0;V70FVO :>=B5=BC 4>AO30єBьAO 

G5@57 28:>@8AB0==O HBCG=>3> V=B5;5:BC B0 0;3>@8B<V2 <0H8==>3> =02G0==O, O:V 

0=0;V7CNBь ?>254V=:C :>@8ABC20GV2 V 040?BCNBь 2V7C0;ь=V :><?>=5=B8 2V4?>2V4=> 

4> WE V=B5@5AV2, I> A?@8Oє ?V428I5==N 70;CG5=>ABV B0 @5;520=B=>ABV V=D>@<0FVW 

(Venngage, n.d.). �=B5@0:B82=V <V:@>A09B8 =01C20NBь ?>H8@5==O O: 70AV1 3;81H>W 

270є<>4VW 7 :>=B5=B><, ?>є4=CNG8 B5:AB, 3@0DV:C, 0=V<0FVN B0 0C4V>2V7C0;ь=V 

5;5<5=B8 C <560E A0<>ABV9=8E V=D>@<0FV9=8E A5@54>28I, I> A?@8ONBь 

70=C@5==N :>@8ABC20G0 C 40=V B0 4>72>;ONBь ?5@A>=0;V7>20=> :5@C20B8 

V=D>@<0FV9=8<8 ?>B>:0<8 (Column Five Media, 2024; All Time Design, 2024). 

SEO->?B8<V7>20=V (482. 4>40B>: �) V=D>3@0DV:8 107CNBьAO =0 2?@>20465==V 
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AB@C:BC@>20=8E 40=8E, I> ?>:@0ICNBь 2848<VABь :>=B5=BC 2 ?>HC:>28E 

A8AB5<0E, 0 B0:>6 =0 V=B53@0FVW :;NG>28E 70?8BV2, O:V A?@8ONBь ?V428I5==N 

>@30=VG=>3> B@0DV:C B0 ?>:@0I5==N @0=6C20==O <0B5@V0;V2 C <5@5652><C 

A5@54>28IV (Venngage, n.d.).  V:@>V=D>3@0DV:0 =01C20є 203><>3> 7=0G5==O O: 

D>@<0 F8D@>2>3> :>=B5=BC, >@Vє=B>20=0 =0 35=5@0FVN ;0:>=VG=8E 2V7C0;ь=8E 

<>4C;V2, >?B8<V7>20=8E ?V4 48=0<VG=V :>@>B:>B@820;V D>@<0B8. �W AB@C:BC@=0 

AB8A;VABь V A5<0=B8G=0 =0A8G5=VABь A?@8ONBь ?V428I5==N :>3=VB82=>W H284:>ABV 

A?@89=OBBO B0 0:B82V7CNBь 70;CG5=VABь 0C48B>@VW 7024O:8 70AB>AC20==N V=BCWB82=> 

7@>7C<V;8E V :>=F5?BC0;ь=> =0?>2=5=8E 3@0DVG=8E 5;5<5=BV2 (Venngage, n.d.). 

�>:0;V7>20=V <0?8 AB0;8 5D5:B82=8< V=AB@C<5=B>< 4;O ?@54AB02;5==O 

@53V>=0;ь=8E 40=8E, >A:V;ь:8 4>72>;ONBь ?5@A>=0;V7C20B8 V=D>@<0FVN 2V4?>2V4=> 

4> 35>3@0DVG=>3> :>=B5:ABC, ?V428ICNG8 WW @5;520=B=VABь B0 =0>G=VABь 4;O 

:>=:@5B=8E 0C48B>@V9, 0 B0:>6 70157?5GCNG8 <>6;82>ABV V=B5@0:B82=>3> 0=0;V7C 

?@>AB>@>28E E0@0:B5@8AB8: (All⠀Time Design, 2024). �82V7V9=89 :>=B5=B 

(482. 4>40B>: �) ?5@5410G0є AB2>@5==O <0AHB01=8E 2V7C0;V70FV9, I> <>6CBь 1CB8 

A53<5=B>20=V C 283;O4V 02B>=><=8E 1;>:V2, ?@8AB>A>20=8E 4> @>7?>2AN465==O =0 

@V7=8E ?;0BD>@<0E, I> ?V428ICє WE=N 040?B82=VABь B0 5D5:B82=VABь, 4>72>;ONG8 

>E>?;N20B8 H8@HC 0C48B>@VN 7024O:8 D>@<0B=>W 3=CG:>ABV (Column Five Media, 

2024). �>=B5=B V7 ?@>;>=3>20=8< 68BBє28< F8:;>< D>@<CєBьAO =0 >A=>2V 

0=0;VB8G=8E 4>2V4=8:V2, 107 40=8E B0 V=B5@0:B82=8E V=AB@C<5=BV2, O:V 

>=>2;NNBьAO 2 @50;ь=><C G0AV, 715@V30NG8 0:BC0;ь=VABь V 70157?5GCNG8 

4>23>B@820;C FV==VABь 4;O :>@8ABC20GV2, I> >A>1;82> 206;82> C AD5@V 

<0@:5B8=3>2>W, 5:>=><VG=>W B0 =0C:>2>W 0=0;VB8:8 (Visual⠀Sculptors, 2024). 

�030;><, @>728B>: :>@8ABC20Fь:8E B@5=4V2 C 251V=D>3@0DVFV 287=0G0єBьAO 

V=B53@0FVєN =>2VB=VE 0;3>@8B<VG=8E @VH5=ь, ?V428I5==O< @V2=O 040?B82=>ABV B0 

2?@>20465==O< <5E0=V7<V2 3;81>:>W ?5@A>=0;V70FVW :>=B5=BC, I> A?@8Oє 

AB2>@5==N 5D5:B82=8E V=D>@<0FV9=8E <>45;59, >@Vє=B>20=8E =0 ?>:@0I5==O 

270є<>4VW :>@8ABC20GV2 V7 F8D@>28< A5@54>28I5<. 
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3.3. �>=F5?BC0;ь=V 70A048 :;0A8DV:0FVW B0 >FV=N20==O V=D>3@0DV:8 C 

251A5@54>28IV 

3.3.1. !0O2=V :>=F5?BC0;ь=V ?V4E>48 4> :;0A8DV:0FVW V=D>3@0DV:8 

%CG0A=89 @>728B>: V=D>3@0DV:8 O: V=AB@C<5=B0 2V7C0;V70FVW A?@8G8=82 

D>@<C20==O @V7=><0=VB=8E ?V4E>4V2 4> WW :;0A8DV:0FVW, O:V ґ@C=BCNBьAO =0 

A?5F8DVFV 70AB>AC20==O, E0@0:B5@V 40=8E, B8?0E 270є<>4VW, 0 B0:>6 AB8;VAB8G=8E B0 

DC=:FV>=0;ь=8E >A>1;82>ABOE. �>65= V7 ?V4E>4V2 4> :;0A8DV:0FVW 2V4>1@060є 

?52=89 0A?5:B 28:>@8AB0==O V=D>3@0DV:8 2 @V7=8E :>=B5:AB0E, 7>:@5<0 C 

251A5@54>28IV, <0@:5B8=3>2V9 4VO;ь=>ABV, >A2VB=VE B0 =0C:>28E ?@>є:B0E. 

$>7C<V==O 40=8E :;0A8DV:0FV9 4>72>;Oє =5 ;8H5 AB@C:BC@>20=> >FV=N20B8 

5D5:B82=VABь V=D>3@0DV:8, 0;5 9 D>@<C20B8 @5:><5=40FVW I>4> WW >?B8<0;ь=>3> 

28:>@8AB0==O 2V4?>2V4=> 4> 70240=ь :><C=V:0B82=>3> 48709=C. �;O Fь>3> A;V4 

28A2VB;8B8 =0O2=V ?V4E>48 4> :;0A8DV:0FVW V=D>3@0DV:8 2 :>=B5:ABV F8D@>2>3> 

A5@54>28I0 (482. @8A. 3.6), I>, A2>єN G5@3>N, 4>72>;8Bь AD>@<C20B8 ?V4ґ@C=BO 

4;O 2?@>20465==O 02B>@Aь:>W A8AB5<0B870FVW 2 :>=B5:ABV :><C=V:0B82=>3> 48709=C 

251A09BC. N. Iliinsky B0 J. Steele (2011) @>73;O40NBь :;0A8DV:0FVN 2V7C0;V70FVW 

40=8E, ?>4V;ONG8 WW =0 42V :;NG>2V :0B53>@VW: 5:A?;>@0B82=C B0 5:A?;0=0B>@=C. 

�:A?;>@0B82=0 2V7C0;V70FVO 28:>@8AB>2CєBьAO 4;O 2=CB@VH=ь>3> 0=0;V7C, 

4>?><030NG8 4>A;V4=8:C 28O2;OB8 70:>=><V@=>ABV, B@5=48 01> 0=><0;VW C 

25;8:><C <0A82V =5AB@C:BC@>20=8E 40=8E. �>=0 =5 <0є 70740;53V4ь 287=0G5=>W 

«VAB>@VW», 0 A;C3Cє V=AB@C<5=B>< 4>A;V465==O, >@Vє=B>20=8< =0 A0<>ABV9=5 

>A<8A;5==O V=D>@<0FVW. !0B><VABь 5:A?;0=0B>@=0 2V7C0;V70FVO AB2>@5=0 4;O 

FV;5A?@O<>20=>W ?5@540GV :>=:@5B=>W V=D>@<0FVW 01> ?>3;O4C 48709=5@0 4> 

0C48B>@VW. �>=0 ?5@5410G0є AB@C:BC@>20=C >@30=V70FVN :>=B5=BC, 0:F5=BC20==O 

:;NG>28E ?>2V4><;5=ь B0 28:>@8AB>2CєBьAO C 28?04:0E, :>;8 =5>1EV4=> GVB:> 

4>=5AB8 28A=>2:8 4> :V=F52>3> :>@8ABC20G0. �=HV 4>A;V4=8:8 R. Lengler B0 

M.⠀Eppler (2007) C A2>W9 :;0A8DV:0FVW ?@54AB028;8 «#5@V>48G=C B01;8FN <5B>4V2 

2V7C0;V70FVW» (0=3;. Periodic Table of Visualization Methods), I> A8AB5<0B87Cє 

@V7=><0=VB=V ?V4E>48 4> ?>40==O V=D>@<0FVW, V=B53@CNG8 :>3=VB82=V, 0=0;VB8G=V B0 
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:><C=V:0B82=V 0A?5:B8 2V7C0;V70FVW. %B@C:BC@0 FVєW :;0A8DV:0FVW ґ@C=BCєBьAO =0 

?>4V;V <5B>4V2 =0 HVABь :;NG>28E :0B53>@V9 70;56=> 2V4 WE=ь>W DC=:FV>=0;ь=>W 

A?5F8DV:8. #5@H0 :0B53>@VO 3 Data Visualization (2V7C0;V70FVO 40=8E) 3 >E>?;Nє 

3@0DVG=V <>45;V ?@54AB02;5==O :V;ь:VA=>W V=D>@<0FVW, B0:V O: B01;8FV, ;V=V9=V 

4V03@0<8, 3VAB>3@0<8, :>@>1:>2V 3@0DV:8 B0 A?5:B@0;ь=V <>45;V, I> 70157?5GCNBь 

5<?V@8G=89 0=0;V7 V ?>@V2=O;ь=5 2V4>1@065==O G8A;>28E <0A82V2. 

Information⠀Visualization (V=D>@<0FV9=0 2V7C0;V70FVO) 2:;NG0є V=B5@0:B82=V 70A>18, 

I> @>7H8@NNBь <>6;82>ABV :>3=VB82=>3> 0=0;V7C, 7>:@5<0 :>3=VB82=V 4V03@0<8, 

?5B;V 72>@>B=>3> 72’O7:C, :>=F5?BC0;ь=V AE5<8 B0 45@520 @VH5=ь, A?@O<>20=V =0 

0=0;VB8G=C V=B5@?@5B0FVN A:;04=8E AB@C:BC@>20=8E V =5AB@C:BC@>20=8E 40=8E. 

Concept Visualization (2V7C0;V70FVO :>=F5?FV9) <VAB8Bь <5B>48 ?>40==O V459 B0 

AB@0B53V9, A5@54 O:8E <5=B0;ь=V :0@B8, 4V03@0<8 �5=0, :>=F5=B@8G=V :>;0, AE5<8 

C73>465==O A8; B0 AB@0B53VG=>3> <>45;N20==O, I> 2V4V3@0NBь :@8B8G=C @>;ь C 

A8AB5<0B870FVW 01AB@0:B=8E 7=0=ь B0 ?V4B@8<FV :@50B82=>3> <8A;5==O. Strategy 

Visualization (2V7C0;V70FVO AB@0B53V9) 28:>@8AB>2CєBьAO C AB@0B53VG=><C ?;0=C20==V, 

>@30=V70FV9=V9 0=0;VB8FV B0 1V7=5A-C?@02;V==V, 2:;NG0NG8 B0:V <5B>48, O: 

AB@0B53VG=V :0@B8, >@30=V70FV9=V AE5<8, 3@0DV:8 68BBє2>3> F8:;C B0 <>45;V >FV=:8 

@878:V2, I> A?@8ONBь >?B8<V70FVW ?@>F5AV2 ?@89=OBBO @VH5=ь V 1V7=5A-0=0;VB8FV. 

Metaphor Visualization (<5B0D>@8G=0 2V7C0;V70FVO) 70AB>A>2Cє 3@0DVG=V <5B0D>@8 

4;O V=BCWB82=>3> ?@54AB02;5==O A:;04=8E ?>=OBь G5@57 A8<2>;VG=V >1@078, 

2:;NG0NG8 09A15@38, <>AB8, 2>@>=:8 B0 =0@0B82=V H01;>=8, I> D>@<CNBь 

0A>FV0B82=5 A?@89=OBBO. "AB0==O :0B53>@VO 3 Compound Visualization (:><1V=>20=0 

2V7C0;V70FVO) 3 >1’є4=Cє @V7=V D>@<0B8 2 >4=V9 AE5<V 01> V=B5@0:B82=><C ?@>AB>@V, 

V=B53@CNG8 V=D>3@0DVG=V :0@B8, 1030B>@V2=52V ?0=5;V 40=8E B0 :><1V=>20=V 

0=0;VB8G=V AB@C:BC@8 4;O ?>:@0I5=>W :><C=V:0FVW B0 ?5@A>=0;V7>20=>3> 4>ABC?C 

4> V=D>@<0FVW. *O :;0A8DV:0FVO є 206;828< 2=5A:>< C AD5@C 2V7C0;V70FVW 40=8E, 

>A:V;ь:8 2>=0 4>72>;Oє A8AB5<0B87C20B8 <5B>48 2V7C0;V70FVW 70;56=> 2V4 WE=ь>W 

:>3=VB82=>W B0 DC=:FV>=0;ь=>W @>;V, I> ?V428ICє 5D5:B82=VABь 281>@C 

>?B8<0;ь=8E <>45;59 C =0C:>28E 4>A;V465==OE, UX/UI-48709=V, 1V7=5A-0=0;VB8FV, 
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AB@0B53VG=><C <5=546<5=BV B0 <C;ьB8<54V9=8E :><C=V:0FVOE. �>=0 B0:>6 

45<>=AB@Cє <V648AF8?;V=0@=89 ?V4EV4, ?>є4=CNG8 :;0A8G=V A?>A>18 

?@54AB02;5==O V=D>@<0FVW 7 ACG0A=8<8 B5E=>;>3VO<8 V=B5@0:B82=>3> 0=0;V7C, 

040?B82=>3> 48709=C B0 F8D@>2>W :><C=V:0FVW, I> @>18Bь WW =570<V==>N 4;O 

>@30=V70FVW A:;04=8E V=D>@<0FV9=8E A5@54>28I C F8D@>2C 5?>EC. %5@54 

C:@0W=Aь:8E 4>A;V4=8:V2 ?8B0==O :;0A8DV:0FVW V=D>3@0DV:8 @>73;O=CB> C ?@0FV 

�.⠀";V9=8: B0 ". +Cє2>W (2023). �>=8 ?@>?>=CNBь ?>4V; 2V7C0;V70FV9 =0 B@8 

>A=>2=V 60=@8: 6C@=0;VABAь:89, >A2VB=V9 B0 =0C:>289, :>65= 7 O:8E <0є A2>W 

2=CB@VH=V ?V460=@8 2V4?>2V4=> 4> FV;ь>2>3> ?@87=0G5==O B0 A?>A>1C ?>40==O 

V=D>@<0FVW. �C@=0;VABAь:0 V=D>3@0DV:0 2V4V3@0є 206;82C @>;ь C <54V9=><C 

A5@54>28IV, 70157?5GCNG8 5D5:B82=5 ?5@54020==O A>FV0;ь=> 7=0GCI8E, 

?>;VB8G=8E, 5:>=><VG=8E V :C;ьBC@=8E 40=8E. �>=0 ?>4V;OєBьAO =0 :><5@FV9=C, I> 

>@Vє=B>20=0 =0 2V4>1@065==O @8=:>28E ?@>F5AV2, <0@:5B8=3>28E AB@0B53V9, 

DV=0=A>28E ?>:07=8:V2 B0 5:>=><VG=8E ?@>3=>7V2, V =5:><5@FV9=C, O:0 AD>:CA>20=0 

=0 A>FV0;ь=V9 0=0;VB8FV, 28A2VB;5==V 3@><04Aь:8E V=VFV0B82 B0 ?V428I5==V 

>1V7=0=>ABV ACA?V;ьAB20. "A2VB=O V=D>3@0DV:0 A?@O<>20=0 =0 D>@<C20==O 7=0=ь, 

:>@5:FVN ?>254V=:>28E <>45;59 B0 A?@>I5==O A?@89<0==O A:;04=8E :>=F5?BV2. ' 

<560E Fь>3> 60=@C 28>:@5<;NNBь V=AB@C:B82=C V=D>3@0DV:C, O:0 <VAB8Bь 

0;3>@8B<VG=V ?>A;V4>2=>ABV 4;O 28:>=0==O B5E=>;>3VG=8E V ?@>F54C@=8E ?@>F5AV2, 

B0 ?@>F54C@=>->?8A>2C, I> =040є 0=0;VB8G=89 >?8A <5E0=V7<V2 V O28I 157 

=5>1EV4=>ABV ?@O<>W 270є<>4VW 7 :>@8ABC20G5<. !0C:>20 V=D>3@0DV:0 @50;V7CєBьAO 

G5@57 3@0DVG=C @5?@575=B0FVN >1'є:B82=8E 40=8E, AB@C:BC@>20=8E C 283;O4V AE5<, 

<>45;59, AB0B8AB8G=8E 4V03@0< B0 0=0;VB8G=8E ?0=5;59, O:V 70157?5GCNBь 3;81>:5 

@>7C<V==O ?@54<5B0 4>A;V465==O. �>=0 ?>4V;OєBьAO =0 :V;ь:0 ?V460=@V2, 7>:@5<0 

VAB>@8G=C, I> 28:>@8AB>2Cє E@>=>;>3VG=V H:0;8 B0 AB8;V7>20=V V;NAB@0FVW 4;O 

?@54AB02;5==O VAB>@8G=8E ?>4V9, DV=0=A>2>-5:>=><VG=C, O:0 2V7C0;V7Cє 

<0:@>5:>=><VG=V B0 V=25AB8FV9=V ?@>F5A8, 0 B0:>6 :><1V=>20=C, I> V=B53@Cє :V;ь:0 

D>@<0BV2 2V7C0;V70FVW 4;O 1030B>28<V@=>3> ?>40==O A:;04=>W V=D>@<0FVW. ":@5<C 

:0B53>@VN AB0=>28Bь V=B5@0:B82=0 V=D>3@0DV:0, O:0 70AB>A>2Cє <>6;82>ABV 
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F8D@>2>3> A5@54>28I0 4;O 48=0<VG=>3> =0;0HBC20==O :>=B5=BC 2V4?>2V4=> 4> 

:>@8ABC20Fь:8E 70?8BV2, @50;V7>2CNG8 ?5@A>=0;V7>20=V ?0=5;V, 040?B82=V :0@B8 B0 

V=B5@0:B82=V V=D>@<0FV9=V ?0=5;V. �030;>< B0:0 :;0A8DV:0FVO >E>?;Nє H8@>:89 

A?5:B@ 70AB>AC20==O V=D>3@0DV:8 C ACG0A=><C V=D>@<0FV9=><C ?@>AB>@V, 

70157?5GCNG8 5D5:B82=5 AB@C:BC@C20==O 40=8E B0 >?B8<V70FVN ?@>F5AV2 WE 

A?@89<0==O @V7=8<8 0C48B>@VO<8. �=H89 4>A;V4=8: ". �;04C= (2012, A. 13) 

:;0A8DV:Cє V=D>3@0DV:C O: G0AB8=C 3@0DVG=>3> 48709=C B0 2V7C0;ь=>W 0=0;VB8:8, 

@>7@V7=ONG8 WW =0 @V2=V 2V7C0;V70FVW B0 B8?8 ?>40==O V=D>@<0FVW 2V4?>2V4=> 4> 

DC=:FV>=0;ь=>W A?@O<>20=>ABV 9 :><C=V:0B82=8E 70240=ь. �0 @V2=O<8 

?@54AB02;5==O 02B>@ 284V;Oє B@8 >A=>2=V :0B53>@VW: 2V7C0;V70FVN 7=0=ь, 

2V7C0;V70FVN V=D>@<0FVW B0 2V7C0;V70FVN 40=8E. �V7C0;V70FVO 7=0=ь (=0C:>289 

@V25=ь) A?@O<>20=0 =0 A8AB5<0B870FVN :>=F5?BC0;ь=>W V=D>@<0FVW, C7030;ь=5==O 

=0C:>28E ?>;>65=ь V ?@54AB02;5==O A:;04=8E B5>@5B8G=8E <>45;59, I> 

70AB>A>2CNBьAO C AD5@V 4>A;V465=ь B0 >A2VB8. �V7C0;V70FVO V=D>@<0FVW (?@>є:B=89 

@V25=ь) >@Vє=B>20=0 =0 AB@C:BC@C20==O 7<VABC, >@30=V70FVN :><C=V:0FV9=8E 

?@>F5AV2 B0 28:>@8AB>2CєBьAO C AD5@V 48709=C, 6C@=0;VAB8:8 B0 <C;ьB8<54V9=8E 

?@>є:BV2. �V7C0;V70FVO 40=8E (?@54<5B=89 @V25=ь) 709<0єBьAO 3@0DVG=8< ?>40==O< 

:V;ь:VA=8E ?>:07=8:V2, AB0B8AB8G=8E <>45;59, 0=0;VB8G=8E V=48:0B>@V2 B0 

70AB>A>2CєBьAO C DV=0=A>2V9, <0@:5B8=3>2V9, 5:>=><VG=V9 B0 B5E=>;>3VG=V9 

0=0;VB8FV. ":@V< @V2=52>W 3@040FVW, V=D>3@0DV:0 B0:>6 :;0A8DV:CєBьAO 4>A;V4=8:>< 

70 2840<8 AB2>@5=>3> ?@>4C:BC, I> 2:;NG0є B@8 >A=>2=V ?V4E>48: ?;>I8==C, 

48=0<VG=C B0 V=B5@0:B82=C D>@<8. #;>I8==0 V=D>3@0DV:0 ?@54AB02;5=0 

AB0B8G=8<8 3@0DVG=8<8 <0B5@V0;0<8 C 283;O4V AE5<, 4V03@0<, :0@B>3@0DVG=8E 

<>45;59, B01;8Fь B0 V=H8E 42>28<V@=8E 2V7C0;V70FV9. �8=0<VG=0 V=D>3@0DV:0 

2V4>1@060є 7<V==V ?0@0<5B@8, I> <>6CBь >=>2;N20B8AO C G0AV 01> 70;560B8 2V4 

2EV4=8E 40=8E, 70157?5GCNG8 3;81HC 0=0;VB8G=C >1@>1:C B0 ?@>3=>7C20==O. 

�=B5@0:B82=0 V=D>3@0DV:0 AB2>@Nє <>6;82VABь 157?>A5@54=ь>W 270є<>4VW 

:>@8ABC20G0 7 :>=B5=B><, =040NG8 3=CG:VABь C 281>@V ?0@0<5B@V2 2V4>1@065==O 

V=D>@<0FVW B0 4>72>;ONG8 ?5@A>=0;V7>20=C =02V30FVN. �@0E>2CNG8 48=0<VG=89 
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@>728B>: V=D>@<0FV9=>3> ACA?V;ьAB20, ACG0A=V B5=45=FVW 2V7C0;ь=>W 0=0;VB8:8 

7>A5@5465=V =0 @>7H8@5==V <>6;82>AB59 V=B5@0:B82=>3> ?@54AB02;5==O 40=8E, I> 

?V428ICє @V25=ь 70;CG5=>ABV 0C48B>@VW B0 A?@8Oє 5D5:B82=VHV9 :><C=V:0FVW 

A:;04=8E V=D>@<0FV9=8E <0A82V2. 

3.3.2. �2B>@Aь:V :@8B5@VW 0=0;V7C 251V=D>3@0DV:8 2 :>=B5:ABV 

:><C=V:0B82=>3> A5@54>28I0 A09BC 

 �8E>4OG8 7 ?@>2545=>3> 0=0;V7C =0O2=8E ?V4E>4V2 4> :;0A8DV:0FVW 

V=D>3@0DV:8 2 <560E 4>A;V465==O 28>:@5<;5=> 3@C?C 02B>@Aь:8E :@8B5@VW2 

0=0;V7C, 0 A0<5, 2V7C0;ь=>-:><C=V:0B82=V, :><?>78FV9=>-AB@C:BC@=V B0 

DC=:FV>=0;ь=>-B5E=>;>3VG=V (482. @8A. 3.7). 

 �V;G4?PAB->B@GAV>4F<6A4 7DGC4 >D<F9DVW6 2:;NG0є 2V7C0;ь=>-3@0DVG=V 

:><?>=5=B8 (B5:AB>2V, V:>=>3@0DVG=V 5;5<5=B8, 4V03@0<8 B0 3@0DV:8, 

?@>AB>@>-B5<?>@0;ь=V AE5<8, V;NAB@0FVW B0 D>B>3@0DVW, V=B5@0:B82=V B0 0=V<0FV9=V 

<>4C;V) B0 B5<0B8G=0 A?@O<>20=VABь (<V648AF8?;V=0@=0, 2C7ь:>A?5FV0;V7>20=0)). 

�D<F9DV= 6V;G4?PAB-7D4HVKA<I >B@CBA9AFV6 ґ@C=BCєBьAO =0 WE 0=0;V7V, I> 

D>@<CNBь AB@C:BC@C B0 2V7C0;ь=C >@30=V70FVN :>=B5=BC C 251A5@54>28IV.  >6=0 

284V;8B8 =0ABC?=V :0B53>@VW: 

● І>BAB7D4HVKAV 9?9@9AF< (7=0:8, V:>=:8, ?V:B>3@0<8, A8<2>;8, ;>3>B8?8 

B>I>) 70157?5GCNBь H284:5 >@Vє=BC20==O 2 V=D>@<0FV9=><C ?@>AB>@V, 

28:>=CNG8 @>;ь 2V7C0;ь=8E V=48:0B>@V2. �>=8 ?5@540NBь :;NG>2V 

?>2V4><;5==O G5@57 AB0=40@B87>20=C 2V7C0;ь=C <>2C, A?@>ICNG8 :>3=VB82=C 

V45=B8DV:0FVN 4V9, AB0BCAV2 V :0B53>@V9 40=8E. 

● �V47D4@AV F4 7D4HVKAV >B@CBA9AF< (;V=V9=V 3@0DV:8, 3VAB>3@0<8, :@C3>2V B0 

?;>I8==V 4V03@0<8) A?@O<>20=V =0 2V7C0;V70FVN G8A;>28E 40=8E, I> 

4>72>;Oє 28O28B8 :V;ь:VA=V 270є<>72’O7:8, B@5=48 G8 70;56=>ABV. 

�8:>@8AB0==O :>;ь>@>28E 0:F5=BV2 V H@8DB>28E Vє@0@EV9 C F8E 5;5<5=B0E 

7=0G=> ?V428ICє WE DC=:FV>=0;ь=VABь C <560E :><C=V:0B82=>3> A5@54>28I0. 
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● �9BCDBEFBDB6V F4 F9@CBD4?PAV 6V;G4?V;4JVW (:0@B8, V=B5@0:B82=V AE5<8 

B>I>). �>=8 70157?5GCNBь 5D5:B82=C @5?@575=B0FVN ?@>AB>@>28E 40=8E, 

B0:8E O: 35>3@0DVG=5 @>7B0HC20==O, ;>3VAB8:0 G8 45<>3@0DVG=V ?>:07=8:8, 7 

V=B5@0:B82=8<8 <>6;82>ABO<8, C<>6;82;NNG8 4>A;V465==O @V7=8E 

V=D>@<0FV9=8E H0@V2 70 4>?><>3>N <0AHB01C20==O, 281>@C ?0@0<5B@V2 01> 

48=0<VG=>3> ?5@5<8:0==O <V6 @V2=O<8 45B0;V70FVW. 

● І?NEFD4F<6AV F4 HBFB7D4HVKAV 9?9@9AF< (EC4>6=V V;NAB@0FVW, D>B>3@0DVW, 

2V7C0;ь=V :>;06V B0 :><?>78FVW) ?V4:@5A;NNBь 5<>FV9=89 0A?5:B ?5@540GV 

V=D>@<0FVW, AB2>@NNG8 =0@0B82=89 :>=B5:AB. "A>1;82>W 0:BC0;ь=>ABV 2>=8 

=01C20NBь 2 6C@=0;VABAь:8E B0 >A2VB=VE AD5@0E 251V=D>3@0DV:8, 45 

5<>FV9=0 70;CG5=VABь 2V4V3@0є :;NG>2C @>;ь. 

● ІAF9D4>F<6AV F4 4AV@4JV=AV @B8G?V (48=0<VG=V 3@0DV:8, 3D-<>45;V, 

040?B82=V ?0=5;V, 0=V<0FV9=V AF5=0@VW) 70157?5GCNBь 3;81>:C 270є<>4VN 7 

:>=B5=B><, 4>72>;ONG8 <>48DV:C20B8 40=V, 0=0;V7C20B8 B@5=48 B0 

@>7:@820B8 ?@8E>20=V @V2=V V=D>@<0FVW. 

&9@4F<KA4 ECDO@B64AVEFP 695VAHB7D4HV>< >E>?;Nє H8@>:89 A?5:B@ 

30;C759, I> 2V47=0G0NBьAO 20@V0B82=VABN 7<VAB>2>3> =0?>2=5==O. �030;>< WW <>6=0 

@>7?>4V;8B8 =0 42V >A=>2=V :0B53>@VW, 0 A0<5: 

●  V:8<EJ<C?VA4DA4 695VAHB7D4HV>4 ?>є4=Cє 40=V 7 @V7=8E AD5@ 7=0=ь, 

D>@<CNG8 :><?;5:A=V 2V7C0;ь=V <>45;V 4;O 0=0;V7C 1030B>25:B>@=8E 

?@>F5AV2. �>=0 є =570<V==>N C ?@>є:B0E, ?>2’O70=8E V7 Big Data, 45 

=5>1EV4=0 V=B53@0FVO :;V<0B8G=8E, 5:>=><VG=8E B0 A>FV0;ь=8E ?>:07=8:V2. 

!0?@8:;04, V=D>3@0DV:0 ?@> 3;>10;ь=5 ?>B5?;V==O <>65 45<>=AB@C20B8 

9>3> 2?;82 =0 5:>=><VG=V B0 45<>3@0DVG=V ?@>F5A8, 0 2V7C0;V70FVO 

:C;ьBC@=>-5:>=><VG=8E 270є<>72’O7:V2 @V7=8E @53V>=V2 A?@8Oє @>7C<V==N 

3;>10;ь=8E A>FV>48=0<VG=8E ?@>F5AV2. "A=>2=5 ?@87=0G5==O B0:8E 

<0B5@V0;V2 3 V=B53@0FVO 1030B>D0:B>@=8E 40=8E 4;O WE A8AB5<=>3> 0=0;V7C. 

● �G;P>BEC9JV4?V;B64A4 695VAHB7D4HV>4 7>A5@546CєBьAO =0 :>=:@5B=8E B5<0E C 

<560E >4=VєW 48AF8?;V=8, 70157?5GCNG8 45B0;V7>20=5 ?>40==O V=D>@<0FVW 
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4;O 5:A?5@B=>W 0C48B>@VW. �>=0 H8@>:> 28:>@8AB>2CєBьAO C =0C:>28E V 

?@>D5AV9=8E A5@54>28I0E, 45 :@8B8G=> 206;820 B>G=VABь 40=8E. !0?@8:;04, 

0=0B><VG=V AE5<8 C <548F8=V A;C3CNBь =02G0;ь=8< <0B5@V0;>< 4;O ABC45=BV2 

V ;V:0@V2, 0 DV=0=A>2V V=D>3@0DV:8 V;NAB@CNBь AB@C:BC@C 1N465B=8E 28B@0B 

C 45@602=><C A5:B>@V. "@Vє=BCNG8Aь =0 2C7ь:>?@>DV;ь=V 40=V, F59 D>@<0B 

>?B8<V7Cє WE=N ?>40GC 4;O D0EV2FV2, A?@8ONG8 0=0;VB8G=><C >A<8A;5==N 

B0 5D5:B82=><C 70AB>AC20==N C 4>A;V4=8Fь:8E V 28@>1=8G8E ?@>F5A0E. 

�B@CB;<JV=AB-EFDG>FGDA4 7DGC4 >D<F9DVW6 2:;NG0є ?@8=F8?8 3@C?C20==O, 

:><?>78FV9=C AB@C:BC@C, 48=0<V:C, @V25=ь 4><V=0=B8, D>@<0B ?>40GV. 

#D<AJ<C< 7DGCG64AAO >BAF9AFG C 251V=D>3@0DVFV є 287=0G0;ь=8< G8==8:>< 

>@30=V70FVW V=D>@<0FVW, I> 157?>A5@54=ь> 2?;820є =0 A0<C AB@C:BC@C 2V7C0;ь=>3> 

?@54AB02;5==O 40=8E. !0 FV9 ?V4AB02V <>6=0 28>:@5<8B8 B0:V ?@8=F8?8: 

● &9@4F<KA<= 3 ?5@5410G0є 2?>@O4:C20==O V=D>@<0FVW 70 7<VAB>2=8<8 

:@8B5@VO<8, I> 40є 7<>3C AB@C:BC@C20B8 :>=B5=B 2V4?>2V4=> 4> ?52=8E 

:>=F5?BC0;ь=8E :0B53>@V9 01> ?@54<5B=8E >1;0AB59. 

● )DBAB?B7VKA<= 3 >@Vє=BCєBьAO =0 ?>A;V4>2=5 @>7B0HC20==O V=D>@<0FV9=>3> 

<0B5@V0;C 2 G0A>2><C 28<V@V 45<>=AB@CNG8 52>;NFV9=C 48=0<V:C O28I, 

?@>F5AV2 01> VAB>@8G=8E D0:BV2. 

● #DBEFBDB6<= – ґ@C=BCєBьAO =0 @>7?>4V;V 40=8E ACB> 70 ;>:0;V70FV9=8<8 

E0@0:B5@8AB8:0<8 =0 <530-, <0:@>- B0 <V:@>@V2=OE. �V7C0;V70FVO 

0:F5=BCєBьAO =0 35><5B@8G=8E V B>?>;>3VG=8E 270є<>72’O7:0E, 28:;NG0NG8 

B5<?>@0;ь=89 A:;04=8:. 

● #DBEFBDB6B-IDBAB?B7VKA<= – ?>є4=Cє ;>:0;V70FVN >1’є:BV2 V7 G0A>2>N 

48=0<V:>N, 2V4>1@060NG8 52>;NFVN O28I C 42>E 28<V@0E. 

�8:>@8AB>2CєBьAO 2 VAB>@8:>-:C;ьBC@=8E 2V7C0;V70FVOE, 0AB@>=><VG=8E 

<>45;OE V :0@B>3@0DVG=8E A8AB5<0E. 

●  9D9:96<= 3 107CєBьAO =0 72’O7:0E <V6 >1’є:B0<8, 2V7C0;V7CNG8 A:;04=V 

270є<>70;56=>ABV B0 AB@C:BC@=V 2V4=>A8=8. ,8@>:> 70AB>A>2CєBьAO C AE5<0E 

270є<>4V9, >@30=V70FV9=8E AB@C:BC@0E B0 A8AB5<=8E 4>A;V465==OE. 
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�B@CB;<JV=A4 EFDG>FGD4 C 251V=D>3@0DVFV 28ABC?0є :;NG>28< G8==8:>< 

?@>AB>@>2>W >@30=V70FVW 5;5<5=BV2, I> D>@<Cє ;>3V:C A?@89=OBBO, 287=0G0є 

Vє@0@EVN 2V7C0;ь=>W V=D>@<0FVW B0 70157?5GCє 7030;ь=C 710;0=A>20=VABь 3@0DVG=>3> 

A5@54>28I0. !0 FV9 ?V4AB02V <>6=0 28>:@5<8B8 B0:V B8?8 :><?>78FV9=>W 

AB@C:BC@8: 

● %<@9FD<KA4 3 107CєBьAO =0 >Aь>2><C 01> 475@:0;ь=><C 10;0=AV 5;5<5=BV2, 

I> 70157?5GCє 2V7C0;ь=C 2@V2=>2065=VABь B0 ;>3VG=C >@30=V7>20=VABь ?>40==O 

V=D>@<0FVW. 

● �E<@9FD<KA4 3 ?5@5410G0є =5@V2=><V@=5 @>7<VI5==O 5;5<5=BV2 7 

C@0EC20==O< 2V7C0;ь=>W @V2=>2038, I> A?@8Oє 48=0<V7<C, 3=CG:>ABV B0 

0:F5=BC20==N C2038 =0 :;NG>28E :><?>=5=B0E.  

● *9AFD4?V;B64A4 3 ?5@5410G0є D>:CAC20==O 2V7C0;ь=>3> ?@>AB>@C =02:>;> 

>4=>3> 4><V=0=B=>3> 5;5<5=B0, O:89 28:>=Cє DC=:FVN 2V7C0;ь=>3> B0 

A<8A;>2>3> O4@0. 

● $48V4?PA4 3 >@30=V7>2Cє V=D>@<0FV9=V 5;5<5=B8 =02:>;> F5=B@0;ь=>W B>G:8 7 

GVB:>N A?@O<>20=VABN @CEC ?>3;O4C 2V4 F5=B@C 4> ?5@8D5@VW. 

● %VF>B64 3 107CєBьAO =0 @53C;O@=V9 <>4C;ь=V9 AVBFV, I> 70157?5GCє 

C?>@O4:>20=VABь, @8B< V ;>3VG=C >@30=V70FVN 25;8:>3> >1AO3C V=D>@<0FVW.  

● �V?PA4 3 ?5@5410G0є 2V4<>2C 2V4 AC2>@8E AB@C:BC@=8E >1<565=ь, I> 40є 

7<>3C AB2>@N20B8 2V7C0;ь=> 28@07=V, 5<>FV9=> =0A8G5=V B0 EC4>6=ь> 

5:A?@5A82=V @VH5==O 

�B@CB;<JV=A4 8<A4@V>4 287=0G0є E0@0:B5@ @>73>@B0==O 2V7C0;ь=>3> :>=B5=BC 

C G0AV B0 ?@>AB>@V, 2?;820NG8 =0 B5<?, ?>A;V4>2=VABь V A?>AV1 A?@89=OBBO 

V=D>@<0FVW :>@8ABC20G5<.  >6=0 284V;8B8 =0ABC?=V B8?8: 

● %F4F<KA4 3 ?5@5410G0є =57<V==VABь 2V7C0;ь=>3> @>7B0HC20==O 5;5<5=BV2 C 

<560E >4=>3> :04@C 01> AB>@V=:8 157 @CEC G8 270є<>4VW. 

● �<A4@VKA4 3 @50;V7CєBьAO G5@57 2V7C0;ь=89 @CE, 7<V=8 AB0=V2 01> 0=V<0FV9=V 

?5@5E>48, I> AB2>@NNBь 5D5:B 0:B82=>W 270є<>4VW. 

● #BE?V8B6A4 3 ?>A;V4>2=0 :><?>78FV9=0 48=0<V:0 >@30=V7>2Cє ?>40==O 
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V=D>@<0FVW C ;>3VG=><C ?>@O4:C G5@57 ?@>:@CGC20==O, :;0F0==O 01> V=HV 

?5@5E>48, I> A?@8Oє ?>ABC?>2><C @>7:@8BBN 7<VABC. 

● (D47@9AF4DA4 3 ґ@C=BCєBьAO =0 ?>4V;V V=D>@<0FVW =0 >:@5<V 2V7C0;ь=V 

D@03<5=B8 157 6>@AB:>W ;V=V9=>W ?>A;V4>2=>ABV. �>@8ABC20G A0<>ABV9=> 

D>@<Cє <0@H@CB A?@89=OBBO, I> 2V4:@820є <>6;82>ABV 4;O =5;V=V9=>3> 

?@>G8B0==O V=D>3@0DV:8 

$V69AP >B@CB;<JV=ABW 8B@VA4AF< 2V4>1@060є ABC?V=ь 28@065=>ABV 3>;>2=>3> 

5;5<5=B0 C 2V7C0;ь=V9 AB@C:BC@V V=D>3@0DV:8 B0 287=0G0є Vє@0@EVN A?@89=OBBO 

V=D>@<0FV9=8E 1;>:V2. %;V4 28@V7=OB8 =0ABC?=V @V2=V: 

● "8AB8B@VA4AFA<= 3 ?5@5410G0є =0O2=VABь >4=>3> 2V7C0;ь=>3> F5=B@C, 

=02:>;> O:>3> 281C4>2CєBьAO AB@C:BC@0 2AVєW V=D>3@0DV:8. 

●  G?PF<HB>GEA<= 3 ?5@5410G0є :V;ь:0 @V2=>7=0G=8E 2V7C0;ь=8E F5=B@V2, I> 

D>@<CNBь @>730;C65=C :><?>78FVN. 

● !96<D4;A<= 3 ?5@5410G0є 2V4ACB=VABь GVB:>3> 2V7C0;ь=>3> F5=B@C, I> AB2>@Nє 

@V2=><V@=89 @>7?>4V; C2038 <V6 CAV<0 5;5<5=B0<8. 

(BD@4F CB84KV 287=0G0є ?@>AB>@>2V <56V B0 >@Vє=B0FVN V=D>3@0DVG=>3> 

?>;O, 2?;820NG8 =0 >@30=V70FVN :>=B5=BC, AF5=0@V9 2V7C0;ь=>3> A?@89=OBBO B0 

040?B82=VABь 4> @V7=8E B8?V2 5:@0=V2 

● �9DF<>4?PA<= HBD@4F >@Vє=BCє 2V7C0;ь=C ;>3V:C 73>@8 4>=87C, ?V4B@8<CNG8 

?>A;V4>2=5, =0@0B82=5 @>73>@B0==O V=D>@<0FVW. 

● �BD<;BAF4?PA<= HBD@4F @50;V7Cє :><?>78FVN 7;V20 =0?@02>, I> A?@8Oє 

;V=V9=><C ?@>G8B0==N 40=8E. 

● �648D4FA<= HBD@4F 70157?5GCє @V2=>203C <V6 25@B8:0;;N 9 3>@87>=B0;;N, 

I> 4>72>;Oє 3=CG:> :><?>=C20B8 V=D>@<0FVN 2 :><?0:B=><C ?@>AB>@V. 

● �B@5VAB64A<= HBD@4F ?>є4=Cє :V;ь:0 >@Vє=B0FV9 C <560E >4=>3> @VH5==O 

(=0?@8:;04, 25@B8:0;ь=V 1;>:8 2 <560E 3>@87>=B0;ь=>3> ?>;>B=0), 

@>7H8@NNG8 <>6;82>ABV :><?>78FV9=>W >@30=V70FVW B0 040?B0FVW ?V4 @V7=V 

?;0BD>@<8 
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(GA>JVBA4?PAB-F9IAB?B7VKA4 7DGC4 >D<F9DVW6 2:;NG0є B8? @5AC@AC, <>45;ь 

270є<>4VW, @V2=V 040?B82=>ABV, A?>A>18 @>7@>1:8, DC=:FV>=0;ь=V B8?>;>3VW. 

&<C 6V;G4?PAB->B@GAV>4F<6AB7B D9EGDEG є :;NG>2>N :0B53>@VєN, I> 287=0G0є 

D>@<0B ?>40GV V=D>3@0DV:8 2 :>=B5:ABV :><C=V:0B82=>3> A5@54>28I0. �V= 2:;NG0є 

B0:V @V7=>2848, O:: 

● ЗB5D4:9AAO є :;NG>28<8 2V7C0;ь=8<8 :><?>=5=B0<8 251V=D>3@0DV:8, I> 

28:>=CNBь DC=:FVN AB@C:BC@870FVW V=D>@<0FVW, 0:F5=BC20==O 7<VAB>28E 

2C7;V2 B0 ?V4A8;5==O :><C=V:0B82=>3> 2?;82C. �>=8 A;C3CNBь :>3=VB82=8<8 

>@Vє=B8@0<8, 4>?><030NG8 :>@8ABC20G52V H284H5 7G8BC20B8 B0 

V=B5@?@5BC20B8 40=V. �024O:8 A2>W9 C=V25@A0;ь=>ABV, 3@0DVG=V 7>1@065==O 

040?BCNBьAO 4> @V7=8E :>=B5:ABV2 28:>@8AB0==O: 2V4 AB0B8G=8E AE5< V 

4V03@0< 4> ?>2=>FV==8E =0>G=8E V;NAB@0FV9. 

● �AV@4JVO 28:>=Cє 206;82C @>;ь C 2V7C0;ь=V9 :><C=V:0FVW, A?@8ONG8 

?>:@0I5==N A?@89<0==O V=D>@<0FVW H;OE>< 48=0<VG=>3> ?>40==O 40=8E. 

�>=8 4>72>;ONBь 7>A5@546C20B8 C203C :>@8ABC20G0 =0 :;NG>28E 0A?5:B0E, 

45<>=AB@CNG8 ?>A;V4>2=VABь 7<V=, 270є<>72’O7:8 <V6 >1’є:B0<8 01> 5B0?8 

?52=>3> ?@>F5AC. �=V<0FVO 7024O:8 A2>W9 F8:;VG=>ABV 5D5:B82=> ?5@540є 

:>@>B:>B@820;V 2V7C0;ь=V AF5=0@VW, ?V4:@5A;NNG8 G0A>2V 70:>=><V@=>ABV 01> 

7<V=8 AB0=V2. 

● �V89B є ?>BC6=8< 70A>1>< :><C=V:0FVW, I> V=B53@Cє 2V7C0;ь=V, 0C4V0;ь=V B0 

B5:AB>2V :><?>=5=B8, A?@8ONG8 3;81H><C :>3=VB82=><C 70;CG5==N 

0C48B>@VW B0 ?>:@0I5==N A?@89<0==O A:;04=>W V=D>@<0FVW. !0 2V4<V=C 2V4 

0=V<0FVW, 2V45>V=D>3@0DV:0 740B=0 ?5@54020B8 @50;VAB8G=V, DV78G=> @50;ь=V 

?@>F5A8, I> @>73>@B0NBьAO C ?@>AB>@V B0 G0AV, I> 70157?5GCє 02B5=B8G=VABь 

2V7C0;ь=>3> <0B5@V0;C. 

● �B>G@9AF 28ABC?0є =091V;ьH 3=CG:>N D>@<>N V=D>@<0FV9=>3> @5AC@AC, I> 

70157?5GCє V=B53@0FVN <C;ьB8<54V9=8E :><?>=5=BV2 C FV;VA=C :><C=V:0B82=C 

A8AB5<C, 040?B>20=C 4> A?5F8DV:8 251V=D>3@0DV:8. �>3> DC=40<5=B0;ь=>N 

E0@0:B5@8AB8:>N є 740B=VABь 4> :><?;5:A=>3> <>45;N20==O 7<VABC 7 
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1030B>@V2=52>N 45B0;V70FVєN, I> A?@8Oє ?V428I5==N :>3=VB82=>W 

4>ABC?=>ABV B0 A5<0=B8G=>W C73>465=>ABV V=D>@<0FVW. �8A>:89 @V25=ь 

AB@C:BC@>20=>ABV 4>:C<5=B0 28:>=Cє DC=:FVN :>=F5?BC0;ь=>3> :0@:0A0 

V=D>@<0FV9=>W 0@EVB5:BC@8, 70157?5GCNG8 9>3> 040?B0FVN 4> 

:><C=V:0B82=>3> :>=B5:ABC, V=B53@0FVN 1030B>28<V@=8E 40=8E B0 

>?B8<V70FVN 0=0;VB8G=>3> A?@89<0==O 2 F8D@>2><C A5@54>28IV. 

 B89?P 6;4є@B8VW 695VAHB7D4HV>< 287=0G0є A?>AV1, C O:89 :>@8ABC20G 

>B@8<Cє B0 >1@>1;Oє 2V7C0;ь=C V=D>@<0FVN. ' <560E 251@5AC@AV2 

28>:@5<;NNBьAO 42V >A=>2=V <>45;V 270є<>4VW: 

%F4F<KA4 @B89?P 6;4є@B8VW E0@0:B5@87CєBьAO =57<V==VABN 3@0DVG=>W 

:><?>78FVW, 45 2AV 5;5<5=B8 70DV:A>20=V C 287=0G5=><C D>@<0BV 157 <>6;82>ABV 

:>@8ABC20Fь:>3> 2?;82C. �>=0 >4=0:>2> ?@840B=89 4;O <0B5@V0;ь=>3> 2V4B2>@5==O 

C 4@C:>20=><C D>@<0BV B0 F8D@>28E ?;0BD>@< V7 DV:A>20=>N 2V7C0;V70FVєN. 

ІAF9D4>F<6A4 @B89?P 6;4є@B8VW ?5@5410G0є 3=CG:5 =0;0HBC20==O 

2V7C0;V70FVW, 040?B0FVN V=D>@<0FV9=8E 1;>:V2 V ?>3;81;5=89 0=0;V7 <0B5@V0;C. !0 

2V4<V=C 2V4 AB0B8G=>W V=D>3@0DV:8, 2>=0 70157?5GCє 20@V0B82=VABь ?>40==O 40=8E 

B0 ?5@A>=0;V7>20=VABь :>@8ABC20Fь:>3> 4>A2V4C.  5E0=V7<8 @50;V70FVW 

V=B5@0:B82=>ABV 4>72>;ONBь @>7H8@8B8 <>6;82>ABV ?@54AB02;5==O V=D>@<0FVW, 0 

B0:>6 040?BC20B8 WW 7<VAB 2V4?>2V4=> 4> ?>254V=:>28E AF5=0@VW2 :>@8ABC20G0, 

AB8<C;NNG8 28A>:89 @V25=ь 0=0;VB8G=>3> >A<8A;5==O 40=8E. "A=>2=V <5E0=V7<8 

FVєW <>45;V 270є<>4VW 2:;NG0NBь: 

● �?4J4AAO (Click Interaction) 3 >48= V7 107>28E <5E0=V7<V2, I> ?5@5410G0є 

0:B820FVN ?52=8E 5;5<5=BV2 G5@57 =0B8A:0==O. �8:>@8AB>2CєBьAO 4;O 

@>73>@B0==O 4>40B:>28E 45B0;59, ?5@5E>4C <V6 V=D>@<0FV9=8<8 1;>:0<8, 

2V4:@8BBO ?@8E>20=>3> :>=B5=BC 01> 70?CA:C <C;ьB8<54V9=8E 5;5<5=BV2. 

● !46989AAO (Hover Interaction) 3 @50;V7Cє 48=0<VG=5 ?V4A2VGC20==O >1'є:BV2, 

<8BBє25 2V4>1@065==O 0=>B0FV9, :>=B5:AB=8E ?V4:07>: G8 @>7H8@5=>W 

V=D>@<0FVW. %?@8Oє :>3=VB82=><C 70;CG5==N :>@8ABC20G0 B0 V=BCWB82=><C 

A?@89<0==N :;NG>28E 0A?5:BV2 40=8E. 
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●  4ELF45G64AAO (Zoom In/Out) 3 4>72>;Oє :>@8ABC20G52V 7<V=N20B8 @>7<V@ 

>1'є:BV2 4;O 45B0;ь=>3> @>73;O4C, 70157?5GCNG8 <>6;82VABь D>:CAC20==O =0 

>:@5<8E 2V7C0;ь=8E A53<5=B0E V=D>3@0DV:8. �8:>@8AB>2CєBьAO 4;O 

4>A;V465==O :0@B>3@0DVG=8E, B5E=VG=8E B0 AB0B8AB8G=8E 2V7C0;V70FV9. 

● "59DF4AAO (Rotation Interaction) 3 <5E0=V7<, I> 70157?5GCє <0=V?C;OFVN 

3@0DVG=8<8 5;5<5=B0<8 2 B@828<V@=><C 01> 42>28<V@=><C ?@>AB>@V, I> є 

206;828< 4;O 0=0;V7C ?@>AB>@>2>W AB@C:BC@8 >1'є:BV2. !091V;ьH ?>H8@5=89 

C AD5@V 2V7C0;V70FVW 0@EVB5:BC@=8E, 0=0B><VG=8E B0 V=65=5@=8E <>45;59. 

● #DB>DGKG64AAO (Scrolling Interaction) 3 ?>ABC?>25 @>73>@B0==O 

V=D>@<0FV9=>3> :>=B5=BC 2V4?>2V4=> 4> 48=0<V:8 =02V30FVW :>@8ABC20G0. 

 >65 70AB>A>2C20B8AO 4;O @50;V70FVW ?0@0;0:A-5D5:BV2, ?>ABC?>2>3> 

7020=B065==O 40=8E B>I>. 

● %?4=89D< (Sliders Interaction) 3 <5E0=V7< 48=0<VG=>W 7<V=8 ?0@0<5B@V2 

2V7C0;V70FVW 01> ?5@5<8:0==O <V6 @V7=8<8 3@0DVG=8<8 >1'є:B0<8. 

�8:>@8AB>2CєBьAO 2 0=0;VB8G=8E ?0=5;OE, G0A>28E H:0;0E B0 ?>@V2=O;ь=8E 

V=D>3@0DV:0E, 70157?5GCNG8 3=CG:VABь C 4>A;V465==V 7<V==8E ?0@0<5B@V2. 

● �6989AAO (Input Interaction) 3 =040є <>6;82VABь :>@8ABC20G52V 22>48B8 

2;0A=V 40=V 4;O >B@8<0==O ?5@A>=0;V7>20=8E @57C;ьB0BV2 01> 35=5@0FVW 

C=V:0;ь=8E 2V7C0;ь=8E <>45;59. �0AB>A>2CєBьAO 2 040?B82=8E 

V=D>@<0FV9=8E ?0=5;OE, DV=0=A>28E :0;ь:C;OB>@0E B0 V=B5@0:B82=8E 

0=0;VB8G=8E ?;0BD>@<0E. 

● (V?PFDG64AAO F4 EBDFG64AAO (Filtering and Sorting Interaction) 3 <5E0=V7<, 

I> 70157?5GCє AB@C:BC@>20=5 2?>@O4:C20==O 40=8E 2V4?>2V4=> 4> 281@0=8E 

:@8B5@VW2. �8:>@8AB>2CєBьAO 2 A8AB5<0E 1V7=5A-0=0;VB8:8, V=D>@<0FV9=8E 

?0=5;OE B0 V=B5@0:B82=8E AB0B8AB8G=8E 2V7C0;V70FVOE, 4>72>;ONG8 

:>@8ABC20G52V D>@<C20B8 ?5@A>=0;V7>20=V 7@V78 V=D>@<0FVW. 

$V69AP 484CF<6ABEFV 287=0G0є ABC?V=ь <0AHB01>20=>ABV B0 3=CG:>ABV 

2V7C0;ь=>3> :>=B5=BC 2 ?@>F5AV 9>3> 2V4>1@065==O =0 @V7=8E ?@8AB@>OE. 

�84V;ONBьAO B0:V >A=>2=V B8?8 040?B82=>ABV, 0 A0<5: 
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● (V>EB64A<= DV69AP 484CF<6ABEFV (Fixed Layout) 3 E0@0:B5@87CєBьAO 6>@AB:> 

DV:A>20=8< @>7B0HC20==O< :>=B5=BC, I> 715@V30є =57<V==V 35><5B@8G=V 

?0@0<5B@8 =570;56=> 2V4 ?@8AB@>N. �AV 5;5<5=B8 70:@V?;5=V C 287=0G5=8E 

:>>@48=0B0E, I> 30@0=BCє B>G=VABь 2V4>1@065==O, 0;5 >1<56Cє 040?B82=VABь. 

&0:89 ?V4EV4 70AB>A>2CєBьAO C 251V=D>3@0DVFV, 45 :@8B8G=> 206;825 

715@565==O :><?>78FV9=>W FV;VA=>ABV B0 ?@>AB>@>28E A?V22V4=>H5=ь 157 

C@0EC20==O 20@V0B82=>ABV :>@8ABC20Fь:8E A5@54>28I. 

● �AGK><= DV69AP 484CF<6ABEFV (Fluid Layout) 3 70A=>20=89 =0 28:>@8AB0==V 

2V4=>A=8E >48=8Fь 28<V@N20==O, I> 4>72>;Oє <0AHB01C20B8 V=D>3@0DVG=89 

:>=B5=B 2V4?>2V4=> 4> @>7<V@V2 2V:=0 ?5@53;O4C. ' Fь><C 28?04:C H8@8=0 

:>=B59=5@V2, B5:AB>28E 1;>:V2 B0 3@0DVG=8E 5;5<5=BV2 040?BCєBьAO 

?@>?>@FV9=> 4> 7<V= ?0@0<5B@V2 ?@8AB@>N, I> A?@8Oє 715@565==N 

7030;ь=>W AB@C:BC@8 V=D>3@0DV:8 157 ?>@CH5==O WW ;>3VG=>W FV;VA=>ABV. 

● $9ECBAE<6A<= DV69AP 484CF<6ABEFV (Responsive Layout) 3 ?5@5410G0є =5 

;8H5 7<V=C @>7<V@V2 >:@5<8E 5;5<5=BV2, 0;5 9 0:B82=C ?5@51C4>2C 

:><?>78FV9=>W AB@C:BC@8 70;56=> 2V4 B5E=VG=>W A?5F8DV:8 ?@8AB@>N. �V= 

@50;V7CєBьAO H;OE>< 70AB>AC20==O 3=CG:8E AVB>:, <54V070?8BV2 V 

48=0<VG=>3> ?5@5D>@<0BC20==O :>=B5=BC, I> 40є 7<>3C 70157?5G8B8 

>?B8<0;ь=89 10;0=A <V6 <0AHB01C20==O< 3@0DVG=8E 5;5<5=BV2 B0 WE 

;>3VG=8< 270є<>@>7B0HC20==O<. 

● �84CF<6A<= DV69AP 484CF<6ABEFV (Adaptive Layout) 3 107CєBьAO =0 

?>?5@54=ь> 287=0G5=8E <0:5B0E, @>7@0E>20=8E 4;O ?52=8E :0B53>@V9 

?@8AB@>W2 (A<0@BD>=, ?;0=H5B, 45A:B>?). #5@5<8:0==O <V6 F8<8 <0:5B0<8 

2V41C20єBьAO 70;56=> 2V4 H8@8=8 5:@0=0 4;O 70157?5G5==O :>=B@>;ь>20=>3> 

2V4>1@065==O :>=B5=BC 157 =5>1EV4=>ABV 9>3> 157?5@5@2=>3> 

<0AHB01C20==O. *5 30@0=BCє AB01V;ь=VABь 2V7C0;ь=>W ?>40GV V=D>@<0FVW, E>G0 

9 <>65 >1<56C20B8 3=CG:VABь 48=0<VG=>W 040?B0FVW :>=B5=BC 4> 

=5AB0=40@B=8E @>74V;ь=8E 740B=>AB59. 
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%CBEB5< DB;DB5>< 695VAHB7D4HV>< ?>є4=CNBь <>6;82>ABV B@048FV9=8E 

@540:B>@V2 B0 70A>1V2 ?@>3@0<C20==O, 0 A0<5: 

● �D4HVKAV F4 @G?PF<@98V=AV D984>FBD< є DC=40<5=B0;ь=8<8 V=AB@C<5=B0<8 

4;O AB2>@5==O 2V7C0;ь=>3> :>=B5=BC, >E>?;NNG8 @>7@>1:C 7>1@065=ь, 

0=V<0FV9, 2V45><0B5@V0;V2, 0 B0:>6 <0:5BC20==O AB>@V=>:-V=D>3@0DV: V 

:><?;5:A=8E 251@5AC@AV2. �>=8 70157?5GCNBь 28A>:89 @V25=ь :>=B@>;N =04 

:><?>78FV9=>N >@30=V70FVєN, :>;ь>@>28<8 AE5<0<8 B0 B8?>3@0DVG=>N 

AB@C:BC@>N, I> A?@8Oє FV;VA=>ABV B0 2V7C0;ь=V9 :>35@5=B=>ABV ?@>є:B>20=>W 

V=D>@<0FV9=>W 2V7C0;V70FVW. 

● З4EB5< CDB7D4@G64AAO AB0=>2;OBь DC=40<5=B 251V=D>3@0DV:8, ?>є4=CNG8 

:;0A8G=V B5E=>;>3VW, 7>:@5<0 HTML, CSS V JavaScript, V7 ?@>3@5A82=8<8 

<5B>40<8 V=B53@0FVW <C;ьB8<54V9=8E B0 V=B5@0:B82=8E :><?>=5=BV2. 

%B0=40@B=V ?V4E>48 70157?5GCNBь AB@C:BC@=C >@30=V70FVN B0 DC=:FV>=0;ь=C 

AB01V;ь=VABь, B>4V O: ACG0A=V B5E=>;>3VW, 7>:@5<0 HBCG=89 V=B5;5:B (AI), 

4>?>2=5=0 (AR), 2V@BC0;ь=0 (VR), 7<VH0=0 (MR) B0 @>7H8@5=0 @50;ь=VABь 

(XR), 7<V=NNBь :>=F5?FVN 2V7C0;ь=>3> ?@54AB02;5==O 40=8E, 70157?5GCNG8 

040?B82=VABь, :>3=VB82=C V=B5@0:B82=VABь B0 ?5@A>=0;V70FVN. 

(GA>JVBA4?PA4 F<CB?B7VO є :;NG>28< :@8B5@Vє< :;0A8DV:0FVW, A?5F8DVG=8< 

A0<5 4;O 251V=D>3@0DV:8-<5@56V, >A:V;ь:8 287=0G0є WE=N :><?;5:A=C AB@C:BC@C, 

A?>A>18 ?>40==O V=D>@<0FVW B0 @V25=ь V=B5@0:B82=>ABV. ' Fь><C :>=B5:ABV A;V4 

28>:@5<8B8 B0:V B8?>;>3VG=V :0B53>@VW, 0 A0<5: 

● ІAHBD@4JV=AB-4A4?VF<KAV D9EGDE< A;C3CNBь C=V25@A0;ь=8<8 F8D@>28<8 

<0940=G8:0<8, O:V V=B53@CNBь V=D>@<0FV9=V 2V7C0;V70FVW 7 B5:AB>28<8 

0=0;VB8G=8<8 <0B5@V0;0<8, AB0B8AB8G=8<8 28:;04:0<8 B0 5:A?5@B=8<8 

V=B5@?@5B0FVO<8 40=8E. �E AB@C:BC@0 70157?5GCє 1030B>@V2=5289 ?V4EV4 4> 

?>40==O V=D>@<0FVW, ?>є4=CNG8 3@0DVG=C @5?@575=B0FVN :;NG>28E 

?>:07=8:V2 V7 3;81>:8< :>=B5:ABC0;ь=8< 0=0;V7><. 

● �B?9>JVW VAHB7D4HVKA<I @4F9DV4?V6 D>@<CNBь @5?>78B>@VW B5<0B8G=> 

AB@C:BC@>20=8E 3@0DVG=8E <0B5@V0;V2, I> <>6CBь 1CB8 28:>@8AB0=V C 
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6C@=0;VAB8FV, <0@:5B8=3C, >A2VB=VE V =0C:>28E ?@>є:B0E. "A=>2=0 DC=:FVO 

B0:8E @5AC@AV2 ?>;O30є C 715@565==V, A8AB5<0B870FVW B0 @>7?>2AN465==V 

2V7C0;V7>20=8E 40=8E, I> A?@>ICє 4>ABC? 4> O:VA=>3> 3@0DVG=>3> :>=B5=BC. 

● %<@G?OF<6AV @B89?V є 48=0<VG=8<8 2V7C0;V70FVO<8, O:V 4>72>;ONBь 

<>45;N20B8 ?@>F5A8, 7<V=N20B8 ?0@0<5B@8 B0 270є<>4VOB8 7 F8D@>28< 

A5@54>28I5<. �>=8 H8@>:> 70AB>A>2CNBьAO 2 =0C:>28E, B5E=VG=8E B0 

>A2VB=VE 30;C7OE. �=B5@0:B82=89 E0@0:B5@ B0:8E <>45;59 A?@8Oє 3;81H><C 

@>7C<V==N ?@54<5B=>W >1;0ABV, 4>72>;ONG8 :>@8ABC20G0< 0=0;V7C20B8 

7<V==V, ?@>3=>7C20B8 AF5=0@VW B0 70AB>A>2C20B8 0=0;VB8G=V <5B>48 C 

4>A;V4=8Fь:V9 B0 =02G0;ь=V9 4VO;ь=>ABV. 

3.4. �V7C0;ь=V >A>1;82>ABV 251V=D>3@0DV:8 =0 >A=>2V ACG0A=8E ?@8:;04V2 

�=0;V7 V=D>@<0FV9=8E 2V7C0;V70FV9 C :>=B5:ABV :><C=V:0B82=>3> 48709=C 

251A09BV2 ґ@C=BC20;>AO =0 @5?@575=B0B82=V9 281V@FV, O:0 A:;040;0AO 7V 100 7@07:V2 

251V=D>3@0DV:8, O:V 1C;8 A8AB5<0B87>20=V 2V4?>2V4=> 4> ?@>?>=>20=8E 02B>@Aь:8E 

?0@0<5B@V2 (B8?>;>3VW 251@5AC@AC, <>45;V :>@8ABC20Fь:>W 270є<>4VW, @V2=O 

040?B82=>ABV, 70AB>A>20=8E B5E=>;>3VG=8E ?V4E>4V2 4> @>7@>1:8, ?@8=F8?V2 

>@30=V70FVW :>=B5=BC, B5<0B8G=>W >@Vє=B0FVW B0 >A>1;82>AB59 2V7C0;ь=>-3@0DVG=>3> 

28@VH5==O). ":@5<8< ?0@0<5B@>< 28ABC?0є DC=:FV>=0;ь=0 B8?>;>3VO @5AC@AC, O:0 

@>73;O40єBьAO 28:;NG=> =0 @V2=V 251A09BC. �<?V@8G=V <0B5@V0;8 >E>?;NNBь B@8 

@V2=V AB@C:BC@=>W >@30=V70FVW: 1;>:8, 251AB>@V=:8 B0 <5@56V, I> 4>72>;Oє 

?@>AB568B8 70:>=><V@=>ABV 28:>@8AB0==O V=D>3@0DV:8 70;56=> 2V4 <0AHB01C WW 

V=B53@0FVW C 251?@>ABV@. � <5B>N VAB>@8G=>W @5B@>A?5:FVW 1C;> 28:>@8AB0=> 

V=AB@C<5=B Wayback Machine 4;O @5:>=AB@CN20==O 3@0DVG=>W AB@C:BC@8 @O4C 

251V=D>3@0DV: C 287=0G5=V G0A>2V ?5@V>48, 7>:@5<0 B8E, O:V B5?5@ 265 700@EV2>20=V. 

�5>3@0DVG=0 ;>:0;V70FVO 251@5AC@AV2 74V9A=N20;0AO 70 4>?><>3>N A5@2VAC ipinfo.io 

4;O 287=0G5==O :@0W=8 @5єAB@0FVW 251A09BC. #@8:;048 251V=D>3@0DV:8 

@5?@575=BCNBь B@8 :;NG>28E @53V>=8 3 Є2@>?C, #V2=VG=C �<5@8:C B0 �7VN, 

2V4>1@060NG8 >A>1;82>ABV WE=VE 2V7C0;ь=>-:><C=V:0B82=8E ?V4E>4V2. 

 

135 



%H9D4 4EFDBAB@VW. �=D>3@0DV:0 Comparative Internal Structure of Earth, 

Moon, Mars, Mercury, and Venus (482. @8A. 3.8) є AB0B8G=>N =0C:>2>N V;NAB@0FVєN, 

2 O:V9 28:>@8AB>2CNBьAO :@C3>2V A5:B>@=V 4V03@0<8 7 GVB:>N :>;ь>@>2>N 

Vє@0@EVєN, O:0 C=0>G=Nє AB@0B8DV:0FVN ?;0=5B0@=8E BV;. Lunar Cycle and Sleep 

(482. @8A. 3.8) @50;V7Cє V=B53@0FVN :V;ьF52>W AE5<8 ?>;>65=ь  VAOFO B0 ;V=V9=V 

3@0DV:8, 71030G5=8E 0=V<>20=8<8 5;5<5=B0<8, O:V 70157?5GCNBь 48=0<VG=C 

270є<>4VN :>@8ABC20G0 H;OE>< =02545==O, :;0F0==O B0 284V;5==O 2V4?>2V4=>3> 

2V7C0;ь=>3> 5;5<5=B0. �>=B@0AB=0 B5<=0 ?0;VB@0 ?V4A8;Nє 2V7C0;ь=C 28@07=VABь, 0 

3=CG:89 48709= 040?BCє ?@>AB>@>2C >@30=V70FVN :>=B5=BC ?V4 @V7=V ?@8AB@>W. 

"18420 ?@8:;048 @5?@575=BCNBь 20@V0B82=V AB@0B53VW 2V7C0;V70FVW 0AB@>=><VG=8E 

40=8E, 10;0=ACNG8 <V6 AB0B8G=>N AB@C:BC@>20=VABN B0 V=B5@0:B82=>N 

48=0<V:>N. �=D>3@0DV:0 Dark Matter: Bullet Cluster (482. @8A. 3.8) @50;V7Cє 

1030B>H0@>2C 0AB@>=><VG=C 2V7C0;V70FVN, I> ?>є4=Cє 7>1@065==O C 2848<><C B0 

@5=B35=V2Aь:><C A?5:B@0E, 4>72>;ONG8 :>@8ABC20G52V ?5@5<8:0B8AO <V6 

A?5:B@0;ь=8<8 4V0?07>=0<8. �=B5@0:B82=V 0=>B0FVW B0 :>;ь>@>25 7>=C20==O 

2V4>1@060NBь <0A>2V @>7?>4V;8 <0B5@VW, 0 ?0=5;ь =0;0HBC20=ь 70157?5GCє 

A?5:B@0;ь=C 45:><?>78FVN 40=8E 4;O ?>40;ьH>3> 0=0;V7C. Interactive Graphic: 

Every Active Satellite Orbiting Earth (482. @8A. 3.8) 2V7C0;V7Cє ?0@0<5B@8 >@1VB 

0:B82=8E AC?CB=8:V2 �5<;V G5@57 @>7AVN20;ь=V B>G:>2V 3@0DV:8 B0 35>?@>AB>@>2C 

V=B53@0FVN, 4>72>;ONG8 =0:;040B8 >@1VB8 =0 :0@BC. �8=0<VG=V <>4C;V =0 >A=>2V 

SVG-3@0DV:8 @503CNBь =0 =02545==O, 2V4>1@060NG8 45B0;ь=C V=D>@<0FVN ?@> 

:>65= AC?CB=8:. "18420 @5AC@A8 45<>=AB@CNBь 70AB>AC20==O :><?;5:A=>W 

V=B5@0:B82=>W 2V7C0;V70FVW 4;O 0=0;V7C 0AB@>=><VG=8E O28I V :>A<VG=8E >1’є:BV2, 

?>є4=CNG8 A?5:B@0;ь=C 45:><?>78FVN, 35>?@>AB>@>2C V=B53@0FVN B0 48=0<VG=V 

3@0DVG=V <>4C;V 4;O 3;81>:>3> 0=0;VB8G=>3> >?@0FN20==O 40=8E. %09B Cosmos: 

The Infographic Book of Space (482. @8A. 3.8) є V=B5@0:B82=>N V=D>3@0DVG=>N 

?;0BD>@<>N, 2 O:V9 A8AB5<0B87>20=> 0AB@>=><VG=V 40=V G5@57 @V7=>B8?=V 3@0DVG=V 

<>45;V, 2:;NG0NG8 4V03@0<8, <5@5652V AE5<8, E@>=>;>3VG=V 3@0DV:8 B0 

1030B>@V2=52C A8AB5<C 0=0;VB8G=>W DV;ьB@0FVW 40=8E. &5<0B8G=5 3@C?C20==O 
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70157?5GCє 2?>@O4:>20=C =02V30FVN, 0 V=B5@0:B82=V 0=>B0FVW B0 :>;ь>@>25 

:>4C20==O A?@8ONBь 2V4AB56C20==N A:;04=8E 70:>=><V@=>AB59. Space Launch 

System Infographics (482. @8A. 3.8) 2V4 NASA ?@54AB02;Oє 2V7C0;V70FVN B5E=VG=8E 

?0@0<5B@V2 :>A<VG=>W ?@>3@0<8, 28:>@8AB>2CNG8 1;>:-AE5<8, :>=AB@C:B82=V 

:@5A;5==O B0 4V03@0<8 48=0<VG=8E =020=B065=ь, I> 4>72>;Oє 0=0;V7C20B8 

52>;NFVN V=65=5@=8E @VH5=ь C @>7@>1FV A8AB5<8 70?CA:V2. �=H89 @5AC@A Eyes on 

Asteroids (482. @8A. 3.8) 28ABC?0є V=B5@0:B82=>N 2V7C0;V70FVєN, O:0 70157?5GCє 

?@>AB>@>2>-E@>=>;>3VG=5 <>45;N20==O >@1VB0;ь=8E ?5@5<VI5=ь 0AB5@>W4V2 C 

@50;ь=><C G0AV, 28:>@8AB>2CNG8 DV;ьB@0FVN ?0@0<5B@V2, B@828<V@=89 @5=45@8=3 

B0 A2VB;>25 <>45;N20==O 4;O 45B0;V70FVW DV78G=8E E0@0:B5@8AB8: <0;8E =515A=8E 

BV;. Eyes on the Earth (482. @8A. 3.8) 70157?5GCє :><?;5:A=89 0=0;V7 :;V<0B8G=8E 

?@>F5AV2 C 3;>10;ь=><C <0AHB01V, 28:>@8AB>2CNG8 AC?CB=8:>2V 40=V, 0=V<0FV9=V 

:0@B8, :>;V@=V <>45;V 7<V= 5:>A8AB5<8 B0 V=B5@0:B82=V ?0=5;V, I> 4>72>;ONBь 

2V4AB56C20B8 48=0<V:C 7<V= @V2=O CO₂, B5<?5@0BC@8 >:50=V2, AB0=C ;ь>4>28:V2 B0 

V=H8E ?0@0<5B@V2 C @50;ь=><C G0AV. Eyes on Exoplanets (482. @8A. 3.8) @50;V7Cє 

:><?;5:A=C 2V7C0;V70FVN ?>70A>=OG=8E ?;0=5B=8E A8AB5<, 4>72>;ONG8 

:>@8ABC20G0< 0=0;V7C20B8 <0AC, >@1VB0;ь=V E0@0:B5@8AB8:8, 0B<>AD5@=89 A:;04 B0 

5:>AD5@=V C<>28 70 4>?><>3>N B@828<V@=8E <>45;59, 3@0DVG=8E ?>@V2=O;ь=8E 

?0=5;59 B0 V=B5@0:B82=8E DV;ьB@V2. Space & Astronomy Infographics: Figures, 

Schemes and Tables (482. @8A. 3.8) є F8D@>2>N ?;0BD>@<>N, O:0 70157?5GCє 

V=B53@>20=C =02V30FVN G5@57 AB@C:BC@>20=C :>;5:FVN AB0B8G=8E V=D>3@0DV:, 

2:;NG0NG8 B5<0B8G=V AE5<8, 4V03@0<8 B0 ?>OA=N20;ь=V 3@0DV:8, O:V 4>72>;ONBь 

0=0;V7C20B8 B5E=>;>3VG=89 @>728B>: V =0C:>2V 2V4:@8BBO C AD5@V 0AB@>DV78:8. 

�024O:8 ?>є4=0==N V=B5@0:B82=8E B5E=>;>3V9, <C;ьB8<54V9=>3> :>=B5=BC B0 

0=0;VB8G=8E 2V7C0;V70FV9, FV @5AC@A8 є 5D5:B82=8<8 V=AB@C<5=B0<8 O: 4;O 

=0C:>28E 4>A;V465=ь, B0: V 4;O ?>?C;O@870FVW 0AB@>=><VW, A?@8ONG8 3;81H><C 

@>7C<V==N :>A<VG=8E O28I V B5E=>;>3VG=>3> @>728B:C 2 4>A;V465==V �A5A2VBC. 

%H9D4 4DIVF9>FGD<. �=D>3@0DV:0 The New New York Skyline (482. @8A. 3.9) 

2V7C0;V7Cє 48=0<V:C 28A>B=>W 701C4>28  0=35BB5=0 G5@57 3D-@5=45@8 1C4V25;ь, 
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:0@B>3@0DVG=V AE5<8 B0 0=0;VB8G=V 4V03@0<8. &@828<V@=5 <>45;N20==O 4>72>;Oє 

>FV=8B8 <>@D>;>3VG=V 7<V=8 <VAь:>3> A5@54>28I0, 0 :>;ь>@>25 :>4C20==O 

28>:@5<;Nє =>2>71C4>20=V A?>@C48, >?B8<V7CNG8 0=0;VB8G=5 A?@89<0==O. 

�=B5@0:FVW, B0:V O: =02545==O, ?@>:@CB:0, ?V4:07:8 70157?5GCNBь ?;02=C =02V30FVN, 

0 AB>2?G0ABV 4V03@0<8 AB@C:BC@>20=> 2V4>1@060NBь ?>@V2=O;ь=89 0=0;V7 28A>B8 

701C4>28. �024O:8 A8=B57C 35>?@>AB>@>28E <>45;59, V=B5@0:B82=>ABV B0 

V=D>@<0FV9=>W 3@0DV:8 40=89 @5AC@A 5D5:B82=> @5?@575=BCє 0@EVB5:BC@=V 

B@0=AD>@<0FVW. 

%H9D4 5V;A9EG F4 HVA4AEV6. �=D>3@0DV:0 US Spending explained with a 360 VR 

infographic (482. @8A. 3.10) 70AB>A>2Cє B5E=>;>3VW 2V@BC0;ь=>W @50;ь=>ABV (360 VR), 

?>є4=CNG8 B@828<V@=V >1'є:B8, 0=V<>20=V ?5@5E>48 B0 3@0DVG=V <>4C;V 4;O 

70=C@5==O C DV=0=A>2V ?>:07=8:8. "A=>2=V 2V7C0;ь=>-3@0DVG=V 5;5<5=B8 

2:;NG0NBь V:>=>3@0DVG=V A8<2>;8 (?V:B>3@0<8, 7=0:8 4>;0@0) B0 @V7=V B8?8 

4V03@0< (AB>2?G0ABV, :@C3>2V). �=CG:89 @V25=ь 040?B82=>ABV 715@V30є 

?@>?>@FV9=VABь 2V4>1@065==O 2 @V7=8E F8D@>28E A5@54>28I0E. Hungry Tech Giants 

(482. @8A. 3.10) @50;V7>20=0 C D>@<0BV HTML-4>:C<5=B0 7 DV:A>20=8< @V2=5< 

040?B82=>ABV. %B@C:BC@0 1;>:C <VAB8Bь ;V=V9=89 G0A>289 3@0DV:, 1030B>@V2=52V 

:@C3>2V 4V03@0<8 B0 :>;ь>@>2C H:0;C 4;O :0B53>@870FVW 40=8E, D>@<CNG8 3;81>:89 

0=0;VB8G=89 @V25=ь. �70є<>4VO ?5@5410G0є =02V30FVN G5@57 DV;ьB@C20==O, 

=02545==O B0 :;0F0==O, I> 70157?5GCє ?5@A>=0;V7>20=89 0=0;V7 DV=0=A>28E 

?@>F5AV2. �0=V ?@8:;048 V;NAB@CNBь 270є<>4VN V==>20FV9=8E V B@048FV9=8E 

?V4E>4V2 4> DV=0=A>2>W 2V7C0;V70FVW, >?B8<V7CNG8 0=0;VB8G=5 A?@89<0==O G5@57 

@V7=V @V2=V V=B5@0:B82=>ABV. �=D>3@0DV:0 You vs. John Paulson (482. @8A. 3.10) 

@50;V7Cє ?>@V2=O;ь=89 0=0;V7 DV=0=A>28E <>6;82>AB59 :>@8ABC20G0 B0 <V;ьO@45@0 

�6>=0 #>;A>=0 G5@57 V=B5@0:B82=C 2512V7C0;V70FVN.  V=V<0;VAB8G=0 :>;V@=0 

?0;VB@0 (G>@=89, 1V;89, G5@2>=89) 725@B0є C203C =0 :;NG>28E G8A;>28E 

?>:07=8:0E, 0 48=0<VG=5 22545==O :>@8ABC20Fь:8E 40=8E 70157?5GCє 

?5@A>=0;V7>20=5 3@0DVG=5 ?@54AB02;5==O. "A=>2=V 2V7C0;ь=V 70A>18 2:;NG0NBь 

:@C3>2V 4V03@0<8, G8A;>2V 1;>:8 B0 040?B82=V B5:AB>2V <0@:5@8. �=B5@0:B82=V 
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G0A>2V ?>@V2=O==O B0 0=V<0FV9=V <>4C;V ?V4A8;NNBь 5D5:B =0>G=>ABV, 

70157?5GCNG8 28A>:89 @V25=ь :>@8ABC20Fь:>W 70;CG5=>ABV. �024O:8 ?>є4=0==N 

040?B82=>W 2V7C0;V70FVW B0 ?5@A>=0;V7>20=8E DV=0=A>28E @>7@0EC=:V2, ?@>є:B 

5D5:B82=> 28:>=Cє 0=0;VB8G=>-?>@V2=O;ь=C DC=:FVN C 251A5@54>28IV. 

%H9D4 5VB7D4HVW. #BDF4? ,96K9A>4 (482. @8A. 3.11) A;C3Cє OA:@028< 

?@8:;04>< A?5FV0;V7>20=>3> 0=0;VB8G=>3> @5AC@AC, 2 O:><C A8AB5<0B87CєBьAO 

2V7C0;V70FVO 1V>3@0DVG=8E V 4>:C<5=B0;ь=8E <0B5@V0;V2, ?>2’O70=8E V7 68BBO< B0 

B2>@GVABN &0@0A0 �@83>@>28G0 ,52G5=:0. �8:>@8AB0==O B5<0B8G=>3> 3@C?C20==O 

4>72>;Oє AB@C:BC@C20B8 V=D>@<0FVN ?@> 9>3> ;VB5@0BC@=C B0 <8AB5Fь:C A?04I8=C, 

V=B53@CNG8 F8D@>2V @5:>=AB@C:FVW @C:>?8AV2, ?>@B@5BV2, VAB>@8G=8E 4>:C<5=BV2 V 

E@>=>;>3VG=V <0@:5@8. (V:A>20=89 @V25=ь 040?B82=>ABV 70157?5GCє 0:045<VG=C 

B>G=VABь ?>40==O <0B5@V0;V2, 0 V=B5@0:B82=0 2V7C0;V70FVO G0A>2>W ;V=VW A?@8Oє 

:>35@5=B=><C A?@89<0==N 7<VABC. #;0BD>@<0 4>72>;Oє 74V9A=N20B8 ?>3;81;5=89 

0=0;V7 0@EV2=8E 465@5;, D>@<CNG8 FV;VA=89 ?V4EV4 4> 282G5==O :C;ьBC@=>W 

A?04I8=8 ,52G5=:0 2 <560E 7030;ь=>=0FV>=0;ь=>3> VAB>@8:>-:C;ьBC@=>3> 

48A:C@AC. 

%H9D4 5VB?B7VW. �=D>3@0DV:0 Cheetah: Nature’s Speed Machine (482. @8A. 3.12) 

є 0=V<>20=8< V=D>@<0FV9=8< 1;>:><, 2 O:><C :><1V=CNBьAO AB0B8G=V B0 48=0<VG=V 

3@0DVG=V 5;5<5=B8 4;O 45<>=AB@0FVW 1V><5E0=V:8 @CEC 35?0@40, 2:;NG=> V7 9>3> 

0=0B><VG=>N 1C4>2>N, :V=5<0B8:>N B0 DV7V>;>3VG=8<8 >A>1;82>ABO<8, O:V 

70157?5GCNBь <0:A8<0;ь=C H284:VABь. "A=>2=89 D>@<0B V=D>3@0DV:8 3 

0=V<0FV9=5 GIF-7>1@065==O, O:5, ?>?@8 AB0B8G=C <>45;ь 270є<>4VW, 0:F5=BCє =0 

:;NG>28E ?0@0<5B@0E @CEC. � >A=>2V 2V7C0;ь=>W AB@C:BC@8 ;560Bь 0=0B><VG=V 

V;NAB@0FVW, AE5<8 1C4>28 BV;0, 3@0DV:8 H284:>ABV B0 G0AB>B8 48E0==O C 283;O4V 

;V=V9=8E V :@C3>28E 4V03@0<. #>?@8 2V4ACB=VABь V=B5@0:B82=>ABV, 28:>@8AB0==O 

V:>=>3@0DVG=8E ?>7=0G5=ь (?V:B>3@0<8 >@30=V2, AB8;V7>20=V A8<2>;8 @CEC, 

AE5<0B8G=V ?>@V2=O==O) A?@8Oє V=BCWB82=><C A?@89<0==N. $5AC@A =0;568Bь 4> 

?@8@>4=8G8E =0C: V 28:>@8AB>2Cє :>=F5?BC0;ь=89 ?@8=F8? 3@C?C20==O, 

AB@C:BC@CNG8 V=D>@<0FVN 70 :;NG>28<8 0A?5:B0<8 157 E@>=>;>3VG=>W G8 

 

139 



?@>AB>@>2>W ;>3V:8. �V= 45<>=AB@Cє 5D5:B82=C V=B53@0FVN V=D>3@0DV:8 B0 0=V<0FVW 

4;O =0C:>2>-?>?C;O@=>W 2V7C0;V70FVW 1V>;>3VG=8E ?@>F5AV2. 

%H9D4 6<DB5A<JF64. �=D>3@0DV:0 How Books Are Made (482. @8A. 3.13) 

2V7C0;V7Cє 28@>1=8G89 ?@>F5A G5@57 ?@>AB>@>2>-E@>=>;>3VG=C >@30=V70FVN 

:>=B5=BC B0 AB@C:BC@>20=5 ?>є4=0==O 3@0DVG=8E 5;5<5=BV2. "A=>2C :><?>78FVW 

D>@<CNBь V:>=>3@0DVG=V ?>7=0G5==O (?V:B>3@0<8 >1;04=0==O, B@0=A?>@BC, 

?5@A>=0;C) B0 4V03@0<=V :><?>=5=B8 (AB@V;:8 ?>B>:C, B5:AB>2V 0=>B0FVW), O:V @07>< 

281C4>2CNBь GVB:C ?>A;V4>2=VABь 28@>1=8G8E 5B0?V2. �;NAB@0B82=V 5;5<5=B8 

45B0;V7CNBь B5E=>;>3VG=V 2C7;8 B0 ;>3VAB8G=V ?@>F5A8, ?V4A8;NNG8 =0@0B82=89 

0A?5:B. (V:A>20=89 @V25=ь 040?B82=>ABV 70157?5GCє FV;VA=VABь 3@0DVG=>W AB@C:BC@8. 

�D5:B82=5 28:>@8AB0==O ?@>AB>@>2>W 48D5@5=FV0FVW ?V428ICє :>3=VB82=C 

4>ABC?=VABь 2V7C0;V70FVW A:;04=8E 28@>1=8G8E ?@>F5AV2. 

%H9D4 6BєAA<I 8V=. �=B5@0:B82=0 ?;0BD>@<0 Deep State Map (482. @8A. 3.14) 

@50;V7Cє ?@>AB>@>2>-E@>=>;>3VG=C 2V7C0;V70FVN 48=0<V:8 @>AV9Aь:>-C:@0W=Aь:>W 

2V9=8, 70AB>A>2CNG8 040?B82=V :0@B>3@0DVG=V <5B>48 4;O 28A>:>B>G=>3> 

2V4>1@065==O ?>B>G=>W A8BC0FVW. $5AC@A V=B53@Cє 0:BC0;ь=V 35>?@>AB>@>2V 40=V, 

2:;NG0NG8 ?>;>65==O 2V9Aь:>28E D>@<C20=ь ?@>B82=8:0, ;V=VW 7VB:=5==O B0 

48=0<V:C 7<V= C 7>=V 1>9>28E 4V9. %8<C;OFV9=89 ?V4EV4 V7 48=0<VG=8< >=>2;5==O< 

70157?5GCє 28A>:C 0=0;VB8G=C 7=0GCIVABь ?;0BD>@<8 4;O AB@0B53VG=>3> 

?;0=C20==O, 2V9Aь:>2>W 0=0;VB8:8 B0 4>A;V4=8Fь:>W 4VO;ь=>ABV. �8:>@8AB0==O 

:0@B>3@0DVG=8E H0@V2 OpenStreetMap C ?>є4=0==V 7V A?5FV0;V7>20=8<8 

2V9Aь:>28<8 <0@:5@0<8 D>@<Cє :><?;5:A=C A8AB5<C <>=VB>@8=3C, I> є :@8B8G=> 

206;828< V=AB@C<5=B>< C 157?5:>28E 4>A;V465==OE B0 0=0;V7V 2>є==>W B0:B8:8. 

%H9D4 7D4HVKAB7B 8<;4=AG. �=D>3@0DV:0 A Brief Introduction to Typography 

(482. @8A. 3.15) 2V7C0;V7Cє B8?>3@0DVG=C V=D>@<0FVN G5@57 01AB@0:B=C A8AB5<C 

3@C?C20==O, >E>?;NNG8 :;0A8DV:0FVN H@8DBV2, WE 0=0B><VN B0 VAB>@8G=C 

52>;NFVN. �>=0 28:>@8AB>2Cє ?V:B>3@0<8, 4V03@0<8 B0 AB8;V7>20=V B5:AB>2V 1;>:8, 

I> A?@8ONBь A8AB5<0B870FVW :>=B5=BC B0 9>3> :>3=VB82=V9 4>ABC?=>ABV. Instagram 

Sans Typeface (482. @8A. 3.15) ?@54AB02;5=0 C D>@<0BV @5A?>=A82=>W AB>@V=:8 
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A09BC-1@5=41C:C Instagram B0 C<>6;82;Nє 48=0<VG=C 270є<>4VN G5@57 

?@>:@CGC20==O, V=B5@0:B82=V 5;5<5=B8 B0 7<V=C ?0@0<5B@V2 H@8DBV2 (AB8;ь, 

28@V2=N20==O, 68@=VABь). �V7C0;ь=0 AB@C:BC@0 <VAB8Bь V:>=>3@0DVG=V A8<2>;8, 

3@04Vє=B=V :>;V@=V 1;>:8 B0 V=B5@0:B82=V <>4C;V, I> ?V4:@5A;NNBь ACG0A=C 

5AB5B8:C F8D@>2>3> 48709=C. Dribbble: What's it used for? (482. @8A. 3.15) @50;V7Cє 

:>=F5?BC0;ь=C 45:><?>78FVN DC=:FV>=0;ь=>3> ?@87=0G5==O ?;0BD>@<8 G5@57 

B@828<V@=V A5:B>@=V 4V03@0<8 B0 V=B5@0:B82=V ;535=48, I> 4>72>;ONBь 

45B0;V7C20B8 A?5F8DV:C 4VO;ь=>ABV A5@2VAC (270є<>4VO A?V;ь=>B8, 72>@>B=89 

72’O7>:, ?>HC: =0BE=5==O). �:070=V AB>@V=:8-V=D>3@0DV:8 45<>=AB@CNBь @V7=V 

?V4E>48 4> 2V7C0;V70FVW 0A?5:BV2 3@0DVG=>3> 48709=C 2V4 B8?>3@0DVG=8E 7=0=ь B0 

V=B5@0:B82=>W ?@575=B0FVW H@8DBV2 4> ?@575=B0FVW 48709=-?;0BD>@<, ?>є4=CNG8 

AB@C:BC@=C >@30=V70FVN B0 48=0<VG=C 270є<>4VN. 

%H9D4 7G@4AVF4DA<I C<F4AP. �=D>3@0DV:0 Primary Completion Rate 

(482. @8A. 3.16), The Flow Towards Europe (482. @8A. 3.16) B0 From Aspiration to 

Action: What Will It Take to End Malaria? (482. @8A. 3.16) @50;V7CNBь V=B5@0:B82=C 

2V7C0;V70FVN A>FV0;ь=> 7=0GCI8E 40=8E, 28:>@8AB>2CNG8 040?B82=V 3@0DVG=V 

<>45;V 4;O 0=0;V7C 3;>10;ь=8E 3C<0=VB0@=8E ?8B0=ь. #5@H89 ?@8:;04 @5?@575=BCє 

@V25=ь 7025@H5==O ?>G0B:>2>W >A2VB8 C A2VBV G5@57 B>G:>2V 4V03@0<8 7 :>;ь>@>28< 

:>4C20==O< 704;O H284:>W V45=B8DV:0FVW >A2VB=VE ?>:07=8:V2. �=B5@0:B82=V 

<5E0=V7<8 4>72>;ONBь >B@8<0B8 @>7H8@5=C 0=0;VB8G=C V=D>@<0FVN 4;O 

?>@V2=O;ь=>3> 0=0;V7C AB0=C >A2VB8 2 @V7=8E :@0W=0E. ' 4@C3><C ?@8:;04V 

2V7C0;V7CєBьAO 48=0<V:0 <V3@0FV9=8E ?>B>:V2 70 4>?><>3>N A0=:59-4V03@0< B0 

V=B5@0:B82=>W :0@B8, O:0 2V4>1@060є <0AHB01=V ?5@5<VI5==O =0A5;5==O C 

G0A>2><C :>=B5:ABV. %;0945@8, =02545==O B0 DV;ьB@8 A?@8ONBь 3;81>:V9 270є<>4VW 

7 40=8<8, 4>72>;ONG8 :>@8ABC20G0< 2V4AB56C20B8 <0@H@CB8 B0 B5=45=FVW <V3@0FVW. 

&@5BV9 ?@8:;04 0=0;V7Cє 3;>10;ь=V V=VFV0B828 I>4> ;V:2V40FVW <0;O@VW, :><1V=CNG8 

;V=V9=V, AB>2?G0ABV B0 :V;ьF52V 4V03@0<8 4;O >FV=:8 <0AHB01V2 DV=0=AC20==O B0 

5D5:B82=>ABV ?@>3@0< 1>@>Bь18 V7 70E2>@N20==O<. �=B5@0:B82=V <>4C;V 

70157?5GCNBь 4>ABC? 4> @53V>=0;ь=8E ?>:07=8:V2 B0 AF5=0@VW2 @>728B:C A8BC0FVW, 0 
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35>?@>AB>@>2V :0@B8 4>72>;ONBь ?>@V2=N20B8 ?>H8@5==O <0;O@VW <V6 :@0W=0<8. 

�024O:8 A8=B57C 0=0;VB8G=8E, :0@B>3@0DVG=8E B0 48=0<VG=8E V=AB@C<5=BV2, FV 

@5AC@A8 70157?5GCNBь :><?;5:A=5 2V7C0;ь=5 4>A;V465==O :;NG>28E 3C<0=VB0@=8E 

28:;8:V2. #;0BD>@<0 Out of Sight, Out of Mind: A visualization of drone strikes in 

Pakistan since 2004 (482. @8A. 3.16) O2;Oє A>1>N V=D>3@0DVG=89 V=AB@C<5=B 4;O 

E@>=>;>3VG=>W 2V7C0;V70FVW 157?V;>B=8E C40@V2 C #0:8AB0=V, @>7@>1;5=89 Pitch 

Interactive, O:89 107CєBьAO =0 6>@AB:> AB@C:BC@>20=V9 107V 40=8E 7 0:F5=B>< =0 

48=0<V:C 7@>AB0==O 0B0:, G8A5;ь=VABь 65@B2 B0 @>7?>4V; 2?;82C >?5@0FV9. 

�@0DVG=0 A8AB5<0 ?@>є:BC 45<>=AB@Cє :>65= V=F845=B G5@57 >:@5<5 7’є4=0==O <V6 

B>G:>N 0B0:8 B0 ?>AB@0640;8<8 7 <5B>N CA2V4><;5==O <0AHB01V2 B0 A8AB5<=>ABV 

2V9Aь:>28E 4V9. $50;V70FVO V=B5@0:B82=8E 2C7;V2 40=8E V :>=B5:AB=8E ?>OA=5=ь 

4>72>;Oє 4>A;V4=8:0< 0=0;V7C20B8 A:;04=V AB0B8AB8G=V 270є<>72’O7:8 B0 

A>FV>3C<0=VB0@=V =0A;V4:8 70AB>AC20==O 4@>=V2 C 71@>9=8E :>=D;V:B0E. 

�=0;>3VG=89 ?@>є:B, The Refugee Project (482. @8A. 3.16) A;C3Cє V=B5@0:B82=8< 

0=0;VB8G=8< @5AC@A><, >@30=V7>20=8< 70 ?@>AB>@>2>-E@>=>;>3VG=8< ?@8=F8?><, 

7>A5@5465=8< =0 3;>10;ь=V9 ?@>1;5<0B8FV ?@8<CA>2>W <V3@0FVW. �5>?@>AB>@>20 

2V7C0;V70FVO ?>B>:V2 1V65=FV2 4>72>;Oє D>@<C20B8 C7030;ь=5=C :0@B8=C <0AHB01V2, 

35>3@0DVG=8E >A>1;82>AB59 B0 G8==8:V2 ?5@5<VI5==O =0A5;5==O. �40?B82=0 

AB@C:BC@0 ?;0BD>@<8 70157?5GCє 4>ABC?=VABь 40=8E C @V7=8E A5@54>28I0E, 0 

70AB>AC20==O V=B5@0:B82=8E :0@B>3@0DVG=8E <>45;59 7 21C4>20=8<8 

AB0B8AB8G=8<8 <>4C;O<8 A?@8Oє 2V4AB565==N VAB>@8G=8E B@5=4V2 <V3@0FV9=8E 

:@87 C 270є<>72’O7:C V7 A>FV0;ь=>-?>;VB8G=8<8 ?>4VO<8. �=B53@0FVO <5B>4V2 

:0@B>3@0DVG=>3> :>4C20==O, B8?>;>3VG=>3> 0=0;V7C B0 2V7C0;ь=>W 0=0;VB8:8 D>@<Cє 

>A=>2C 4;O ?>1C4>28 FV;VA=>3> =0C:>2> >1ґ@C=B>20=>3> 10G5==O 52>;NFVW ?@>F5AV2 

<V3@0FVW. �024O:8 V=B53@0FVW ?@>AB>@>2>-E@>=>;>3VG=>3> 0=0;V7C, AB0B8AB8G=8E 

<>45;59 B0 :0@B>3@0DVG=>3> :>4C20==O, FV ?;0BD>@<8 A;C3CNBь 5D5:B82=8<8 

V=AB@C<5=B0<8 4;O 4>A;V465==O 48=0<V:8 3C<0=VB0@=8E :@87, A?@8G8=5=8E 

71@>9=8<8 :>=D;V:B0<8 B0 V=H8<8 A>FV0;ь=>-?>;VB8G=8<8 ?>B@OAV==O<8. 
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%H9D4 9>B?B7VW. �=D>3@0DV:0 2018 Breakdown of Habitable Land in Hectares 

(482. @8A. 3.17) 28:>@8AB>2Cє B@828<V@=C A53<5=B0FVN B5@8B>@VW, V:>=>3@0DVG=V 

<0@:5@8 B0 4V03@0<=V :><?>=5=B8 4;O 2V4>1@065==O AB@C:BC@8 75<;5:>@8ABC20==O, 

?V4:@5A;NNG8 270є<>70;56=VABь :0B53>@V9 G5@57 :>;V@=5 :>4C20==O B0 

:><?>78FV9=89 10;0=A. Farm Size 90000 Hectares (482. @8A. 3.17) 7>A5@546CєBьAO 

=0 45B0;V70FVW AV;ьAь:>3>A?>40@Aь:>3> 28@>1=8FB20, ?>є4=CNG8 @50;VAB8G=5 

<>45;N20==O ;0=4H0DBC, B5E=V:8 B0 B20@8= V7 :0@B>3@0DVG=8<8 ?>7=0G:0<8, I> 

D>@<Cє :><?;5:A=89 0=0;VB8G=89 ?V4EV4. La Fattoria dei Pesci (482. @8A. 3.17) 

28@V7=OєBьAO 1030B>@V2=52>N AB@C:BC@>N, ?>є4=CNG8 :0@B8, 3@0DV:8, :@C3>2V 

4V03@0<8 B0 AE5<0B8G=V V;NAB@0FVW 4;O :><?;5:A=>3> ?@54AB02;5==O 

35>?@>AB>@>28E V AB0B8AB8G=8E ?>:07=8:V2. �82065=5 :>;V@=5 @VH5==O ?V4B@8<Cє 

=0C:>2>-0=0;VB8G=C AB8;VAB8:C, 70157?5GCNG8 10;0=A <V6 2V7C0;ь=>N 5AB5B8:>N 

B0 :>3=VB82=>N 5D5:B82=VABN. �030;><, 3@0DVG=V @VH5==O 2 5:>;>3VG=V9 AD5@V 

45<>=AB@CNBь @V7=V ?V4E>48 4> 2V7C0;V70FVW ?@>AB>@>28E V AB0B8AB8G=8E 40=8E, 

V=B53@CNG8 @50;VAB8G=V B0 01AB@0:B=V 3@0DVG=V <>45;V. �><?;5:A=V 2V7C0;V70FVW B0:V 

O: Diving into an Acidifying Ocean (482. @8A. 3.17) B0 Calling in Our Corals 

(482. @8A. 3.17) 2V4 Google Arts & Culture Creative Team @50;V7CNBь V==>20FV9=V 

?V4E>48 4> 2V7C0;V70FVW 5:>;>3VG=8E ?@>F5AV2 G5@57 V=B5@0:B82=V <5E0=V7<8 B0 

?@>AB>@>2C >@30=V70FVN :>=B5=BC. ' ?5@H><C ?@8:;04V 28:>@8AB>2CєBьAO 

3D-3@0DV:0, B5:ABC@>20=V 7>1@065==O B0 0=V<>20=V <>4C;V, O:V 70157?5GCNBь 

48=0<VG=C 7<V=C ?5@A?5:B828 B0 4>A;V465==O :8A;>B=>ABV >:50=V2 C 

E@>=>;>3VG=><C :>=B5:ABV, 0 A;0945@=0 =02V30FVO B0 :;0F0==O 4>72>;ONBь 

>B@8<C20B8 4>ABC? 4> =0C:>28E 40=8E ?@> 7<V=8 <>@Aь:>W 5:>A8AB5<8. �@C389 

?@8:;04 2V7C0;V7Cє AB0= :>@0;>28E @8DV2 G5@57 A?5:B@>3@0<8 0:CAB8G=8E 40=8E, 

D>B>3@0DVG=V <0B5@V0;8 B0 C<>2=V ?>7=0G5==O 284V2, V=B53@CNG8 <5E0=V7<8 281>@C 

?V42>4=8E 72C:V2 V =0;0HBC20==O 0C4V>A?5:B@C 4;O <>45;N20==O 0:CAB8G=8E 

?@>F5AV2 :>@0;>2>3> A5@54>28I0. "1842V V=D>3@0DV:8 45<>=AB@CNBь V==>20FV9=V 

?V4E>48 4> 5:>;>3VG=>W 2V7C0;V70FVW, ?>є4=CNG8 3D-3@0DV:C, 0=V<>20=V <>4C;V B0 

0:CAB8G=89 0=0;V7 4;O V=B5@0:B82=>3> 4>A;V465==O :8A;>B=>ABV >:50=V2 V AB0=C 
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:>@0;>28E @8DV2. �=B5@0:B82=89 ?@>є:B Insidious Rising (482. @8A. 3.17) є 

1030B>@V2=528< V=D>@<0FV9=>-0=0;VB8G=8< @5AC@A><, O:89 V=B53@Cє 2V7C0;ь=C 

0=0;VB8:C, =0@0B82=V 5;5<5=B8 B0 48=0<VG=V <>45;V 5:>;>3VG=8E AF5=0@VW2. 

�8:>@8AB0==O V=B5@0:B82=8E B@828<V@=8E 2V7C0;V70FV9 4>72>;Oє 2V4>1@078B8 

?@>F5A8 3;>10;ь=8E 7<V=, 7>:@5<0 B0=5==O ;ь>4>28:V2 B0 453@040FVN 5:>A8AB5<, 

70157?5GCNG8 A8<C;OFVN ?>B5=FV9=8E =0A;V4:V2 0=B@>?>35==>3> 2?;82C. 

�40?B82=0 AB@C:BC@0 @5AC@AC A?@8Oє V=B53@>20=><C 0=0;V7C 270є<>72’O7:V2 <V6 

A>FV0;ь=>-5:>=><VG=8<8 G8==8:0<8 B0 5:>;>3VG=8<8 703@>70<8, ?5@5B2>@NNG8 

:>@8ABC20G0 =0 0:B82=>3> CG0A=8:0 0=0;VB8G=>3> <>45;N20==O <091CB=VE 

5:>;>3VG=8E 28:;8:V2. Passage of Water (482. @8A. 3.17) AB0=>28Bь A>1>N 

:><?;5:A=89 @5AC@A, O:89 ?>є4=Cє V=B5@0:B82=89 ?V4EV4 V7 48=0<VG=>N 

2V7C0;V70FVєN 3;>10;ь=8E ?@>F5AV2, ?>2’O70=8E V7 2>4=8<8 @5AC@A0<8. �07CNG8Aь 

=0 28:>@8AB0==V AC?CB=8:>28E 40=8E (7>:@5<0, GRACE B0 SWOT) B0 

:>=F5?BC0;ь=8E <>45;OE, ?@>є:B 45<>=AB@Cє ?@>F5A8 F8@:C;OFVW 2>48, WW @>7?>4V; 

C ?@8@>4=8E A8AB5<0E B0 ?>B5=FV9=V AF5=0@VW 040?B0FVW 4> 7<V= :;V<0BC. #>є4=0==O 

F8D@>2>3> <>45;N20==O, =0C:>2>W V=D>@<0FVW B0 V3@>28E 5;5<5=BV2 70157?5GCє 

0=0;V7 2V4 <0:@>@V2=O 3;>10;ь=>3> 2>4>>1<V=C 4> ;>:0;ь=8E ?@>1;5< ?>ACE V 

?>25=59, D>@<CNG8 V=B53@>20=5 10G5==O :@8B8G=8E 2>4=8E ?@>1;5< XXI AB>;VBBO. 

�06;82> B0:>6 725@=CB8 =0 2V7C0;V70FVN A Century of Surface Temperature 

Anomalies (482. @8A. 3.17), O:0 ?@575=BCє 3;>10;ь=C :0@BC B5<?5@0BC@=8E 0=><0;V9 

70 4>?><>3>N :>;V@=>-:>4>20=8E AB>2?FV2, O:V 2V4>1@060NBь 2V4E8;5==O 

B5<?5@0BC@8 2V4 A5@54=ь>3> @V2=O. �=B5@0:B82=0 <>45;ь ?5@5410G0є >15@B0==O, 

<0AHB01C20==O B0 45B0;V70FVN >:@5<8E @53V>=V2 @>7H8@NNG8 4>A;V4=8Fь:89 

?>B5=FV0; C AD5@V :;V<0B>;>3VW.  

%H9D4 9>BAB@V><. �=D>3@0DV:0 A Tale of Two Cows: Take Your Pick 

(482. @8A. 3.18) @50;V7Cє A0B8@8G=89 2V7C0;ь=89 0=0;V7 5:>=><VG=8E V ?>;VB8G=8E 

<>45;59 G5@57 <5B0D>@C 2>;>4V==O 42><0 :>@>20<8.  >4C;ь=0 AB@C:BC@0 

>@30=V7>20=0 C D>@<0BV B5:AB>2>-3@0DVG=8E 1;>:V2, 45 :>65= AF5=0@V9 

AC?@>2>46CєBьAO V;NAB@0FVєN, I> C7030;ь=5=> @5?@575=BCє >A>1;82>ABV 

 

144 



5:>=><VG=>W A8AB5<8 G8 ?>;VB8G=>3> CAB@>N. �:>=>3@0DVG=V 5;5<5=B8 (?V:B>3@0<8 

B20@8=, ?5@A>=06V2, 3>A?>40@Aь:8E ?@54<5BV2) A?@>ICNBь A?@89<0==O 

5:>=><VG=8E :0B53>@V9, 0 AB8;V7>20=V <0;N=:8 D5@<5@V2, 1V7=5A<5=V2 V 45@602=8E 

A;C61>2FV2 AB2>@NNBь 2V7C0;ь=C ?>A;V4>2=VABь <V6 AF5=0@VO<8. %B0B8G=89 

D>@<0B V7 DV:A>20=>N 040?B82=VABN 287=0G0є @5AC@A O: B@048FV9=89 3@0DVG=89 

<54VC< 157 V=B5@0:B82=8E <>6;82>AB59, >@Vє=B>20=89 =0 A?@>I5=5 ?>OA=5==O 

A>FV0;ь=>-5:>=><VG=8E <>45;59 G5@57 5<>FV9=> 70E>?;82C 2V7C0;ь=C 

V=B5@?@5B0FVN. 

%H9D4 :GDA4?VEF<><. �=D>3@0DV:0 2023 The Year in Graphics (482. @8A. 3.19) 

є V=B5@0:B82=8< 6C@=0;VABAь:8< >3;O4><, I> A8AB5<0B87Cє :;NG>2V ?>4VW @>:C 

G5@57 0=V<>20=V V=B5@0:B82=V 2V7C0;V70FVW. �;>:>20 AB@C:BC@0 :>=B5=BC 70157?5GCє 

B5<0B8G=C A53<5=B0FVN 70 :0B53>@VO<8 (5:>=><V:0, ?>;VB8:0, :>=D;V:B8, :;V<0B8G=V 

:0B0AB@>D8), B>4V O: V=B5@0:B82=V <>4C;V (V=B5@0:B82=V 2V:=0, 0=V<>20=V 3@0DVG=V 

A53<5=B8, 48=0<VG=V :><?>78FVW) A?@8ONBь 3=CG:V9 270є<>4VW 7 40=8<8. 

�40?B82=VABь @5AC@AC >?B8<V7Cє 9>3> ?5@53;O4 =0 @V7=8E ?@8AB@>OE, I> є 

:@8B8G=> 206;828< 4;O F8D@>2>W 6C@=0;VAB8:8. �024O:8 A8=B57C AB@C:BC@>20=>W 

2V7C0;V70FVW, V=B5@0:B82=8E <5E0=V7<V2 B0 <C;ьB8<54V9=8E :><?>=5=BV2, 

AB>@V=:0-V=D>3@0DV:0 28ABC?0є O: :><?;5:A=89 V=D>@<0FV9=89 D>@<0B, I> 

70157?5GCє =0@0B82=5 ?@54AB02;5==O 40=8E G5@57 3@0DVG=V 70A>18 :><C=V:0FVW. 

%H9D4 V@V8:G. #>@BD>;V> John Grimwade Information Graphics 

(482. @8A. 3.20) A;C3Cє F8D@>28< 0@EV2>< V=D>3@0DV:8, O:89 28@V7=OєBьAO 

5AB5B8G=8< AB8;5< V B5E=VG=>N B>G=VABN 2V7C0;V70FVW A:;04=8E >1'є:BV2 B0 O28I. 

�>;5:FVO E@>=>;>3VG=> 2?>@O4:>20=8E <0B5@V0;V2 >E>?;Nє 05@>=02V30FVN, 

0@EVB5:BC@=C B8?>;>3VN, B5E=VG=V AE5<8, VAB>@8G=89 @>728B>: 4@C:>20=>W 3@0DV:8 

B0 V=HV D0:B8 B0 O28I0. #@>є:B 45<>=AB@Cє 10;0=A <V6 B5E=VG=>N @50;V70FVєN B0 

EC4>6=ь>N 28@07=VABN 7024O:8 3;818==V9 45B0;V70FVW B0 ?@>4C<0=V9 :><?>78FVW. 

�40?B82=VABь @5AC@AC 4>72>;Oє 2V4B2>@N20B8 V=D>@<0FVN O: C F8D@>2><C 

A5@54>28IV, B0: V 2 4@C:>20=8E =>AVOE. �=D>3@0DV:0 =0 A09BV 2V4>1@060є 52>;NFVN 

3@0DVG=8E <5B>4V2, 7>:@5<0 ?5@5EV4 2V4 0=0;>3>28E 4> F8D@>28E B5E=>;>3V9, 
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?V4:@5A;NNG8 @>;ь V=D>@<0FV9=>3> 48709=C 2 ACG0A=><C :><C=V:0FV9=><C 

?@>AB>@V. 

%H9D4 VEFBDVW 6V;G4?V;4JVW. #@>є:B Milestones in the History of Thematic 

Cartography, Statistical Graphics, and Data Visualization (482. @8A. 3.21) 28ABC?0є 

2C7ь:>A?5FV0;V7>20=8< 0=0;VB8G=8< @5AC@A><, I> A8AB5<0B87Cє VAB>@8G=V 5B0?8 

@>728B:C <5B>4V2 :0@B>3@0DVG=>3> B0 AB0B8AB8G=>3> 7>1@065==O V=D>@<0FVW. %09B 

>@30=V7>20=89 70 E@>=>;>3VG=8< ?@8=F8?>< 4>72>;ONG8 2V4AB56C20B8 52>;NFVN 

:>=F5?FV9 2V7C0;V70FVW 40=8E G5@57 V=B5@0:B82=C H:0;C G0AC. �V7C0;ь=0 ?>40G0 є 

<V=V<0;VAB8G=>N, 7 0:F5=B>< =0 AB@C:BC@>20=C B5:AB>2C @5?@575=B0FVN :;NG>28E 

4>AO3=5=ь C B5<0B8G=V9 :0@B>3@0DVW B0 0=0;VB8G=V9 3@0DVFV. )>G0 @5AC@A <0є 

>1<565=C 040?B82=VABь, 2V= є 206;82>N :>;5:FVєN VAB>@8G=8E <0B5@V0;V2 4;O 

4>A;V4=8:V2. 

%H9D4 VEFBDVW F9IAB?B7V=. #@>є:B Web Design History Timeline 

(482. @8A. 3.22) є AB@C:BC@>20=8< @5AC@A><, O:89 A8AB5<0B87Cє :;NG>2V ?>4VW 

@>728B:C 25148709=C, ?>G8=0NG8 7 ?>G0B:V2 �A5A2VB=ь>W ?02CB8=8 B0 ?5@H>3> 

2511@0C75@0 4> ACG0A=8E B@5=4V2 F8D@>2V70FVW. �0A=>20=89 =0 E@>=>;>3VG=><C 

?@8=F8?V >@30=V70FVW 2<VABC, @5AC@A 4>72>;Oє 2V4AB56C20B8 270є<>72’O7:8 <V6 

B5E=VG=8<8 V==>20FVO<8, 48709=5@Aь:8<8 @VH5==O<8 B0 52>;NFVєN 

:>@8ABC20Fь:>3> 4>A2V4C. �V7C0;ь=5 28@VH5==O 040?B82=5, I> 70157?5GCє 7@CG=C 

=02V30FVN =0 @V7=8E 5:@0=0E. %09B ?>є4=Cє B5:AB>2V ?>OA=5==O 7 3@0DVG=8<8 

V;NAB@0FVO<8, ?>A8;NNG8 0=0;VB8G=89 ?>B5=FV0; O: VAB>@8G=C 107C 4;O 

4>A;V465=ь F8D@>28E :><C=V:0FV9. 

%H9D4 >V59D59;C9><. #@>є:B Digital Attack Map. Top daily DDoS attacks 

worldwide (482. @8A. 3.23) є V=D>@<0FV9=>-0=0;VB8G=8< @5AC@A><, O:89 2V7C0;V7Cє 

3;>10;ь=C 0:B82=VABь DDoS-0B0: C @50;ь=><C G0AV, 70AB>A>2CNG8 

?@>AB>@>2>-E@>=>;>3VG=89 ?V4EV4 4> >@30=V70FVW 40=8E. $5AC@A E0@0:B5@87CєBьAO 

DV:A>20=8< @V2=5< 040?B82=>ABV G5@57 A?5F8DVG=C 2V7C0;V70FVN, >@Vє=B>20=C =0 

0=0;V7 <0AHB01=8E 0B0:. �8:>@8AB0==O V=B5@0:B82=>W :0@B>3@0DVG=>W A8AB5<8 

4>72>;Oє 2V4AB56C20B8 35>3@0DVG=89 @>7?>4V; 465@5; V FV;59 0B0:, 0 B0:>6 WE 
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48=0<V:C 2 G0A>2V9 ?5@A?5:B82V. �@0DVG=V 5;5<5=B8, B0:V O: ;V=V9=V 2V7C0;V70FVW 

<0@H@CBV2 0B0: V 3VAB>3@0<8 V=B5=A82=>ABV B@0DV:C, A?@8ONBь =0>G=><C 

?@54AB02;5==N A:;04=8E ?@>F5AV2 C AD5@V :V15@157?5:8, @>1;OG8 @5AC@A 

5D5:B82=8< 70A>1>< <>=VB>@8=3C F8D@>28E 703@>7. 

%H9D4 >VABVA8GEFDVW F4 DB;647. �=D>3@0DV:0 Inception. The Architecture 

(482. @8A. 3.24) 2V7C0;V7Cє 1030B>@V2=52C G0A>2C AB@C:BC@C ?>4V9 DV;ь<C Inception 

(2010) G5@57 :@82>;V=V9=89 @>7?>4V; G0A>28E ?>B>:V2, I> 3@0DVG=> 2V4>1@060є 

270є<>72’O7>: <V6 @V2=O<8 A=>284V=ь B0 WE=ь>N E@>=>;>3VєN. �8:>@8AB0==O 

V:>=>3@0DVG=8E 5;5<5=BV2 (?V:B>3@0<8 @V2=V2, <0@:5@8 :;NG>28E ?>4V9) B0 

2V4?>2V4=5 :>;V@=5 :>4C20==O 48D5@5=FVNє ?@>AB>@>2>-G0A>2V 7>=8 A2V4><>ABV. 

#;02=V ;V=VW :><C=V:0FVW <V6 @V2=O<8 D>@<CNBь 48=0<VG=89 2V7C0;ь=89 @8B<, 0 

B5:AB>2V ?>OA=5==O CB>G=NNBь 270є<>70;56=>ABV ?>4V9. �=D>3@0DV:0 ?>є4=Cє 

01AB@0:B=VABь 7 0=0;VB8G=>N B>G=VABN, B@0=AD>@<CNG8 A:;04=C :V=5<0B>3@0DVG=C 

:>=F5?FVN C 2V7C0;ь=> 7@>7C<V;C AB@C:BC@>20=C AE5<C. �=D>3@0DV:0 SWANH.NET 

(482. @8A. 3.24) ?@54AB02;Oє 3@0DVG=C V=B5@?@5B0FVN :V=>AN65BC >4=>3> 7 5?V7>4V2 

�>@O=8E �V9= C D>@<0BV 25@B8:0;ь=>W AE5<8 7 ?V:A5;ь=>N AB8;V70FVєN B0 

45B0;V7>20=8<8 V;NAB@0FVO<8 :>A<VG=8E >1’є:BV2. %B0B8G=0 <>45;ь 270є<>4VW 

=01;860є WW 4> 3@0DVG=>3> @><0=C 01> AF5=0@=>W 4V03@0<8, 0 V:>=>3@0DVG=V 

?>7=0G:8 ?5@A>=06V2, ?V:B>3@0<8 ;>:0FV9 B0 1;>:-AE5<8 AB@C:BC@CNBь ;>3V:C 

?>4V9. �5B0;V7>20=V V;NAB@0FVW :>A<VG=8E :>@01;V2, AF5= B0 D>=V2 70157?5GCNBь 

3;81>:C 2V7C0;ь=C Vє@0@EVN, B>4V O: E@>=>;>3VG=89 ?@8=F8? 3@C?C20==O 4>72>;Oє 

281C4C20B8 FV;VA=89 2V7C0;ь=89 ?5@5:07 :V=>AN65BC. �024O:8 ?>є4=0==N 

AB@C:BC@=>W ;>3V:8 B0 :V=5<0B>3@0DVG=>W B5<0B8:8, @5AC@A DC=:FV>=Cє O: 

C=V:0;ь=89 70AV1 :><C=V:0FVW 2 <54V0AD5@V. 

%H9D4 >D<@VA4?G. �=D>3@0DV:0 CNN – O.J. Simpson Trial in 1995 

(482. @8A. 3.25), Exonerated, Freed, and What Happened Then (482. @8A. 3.25) B0 

U.S. Gun Deaths (482. @8A. 3.25) @5?@575=BCNBь 52>;NFVN 2512V7C0;V70FVW C 

:@8<V=0;ь=V9 6C@=0;VAB8FV, 2V4 AB0B8G=8E 3V?5@B5:AB>28E =02V30FV9 4> A:;04=8E 

V=B5@0:B82=8E 0=0;VB8G=8E @5AC@AV2. #5@H89 @5AC@A A;C3Cє @0==V< ?@8:;04>< 
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:@8<V=0;ь=>W 251V=D>3@0DV:8, 2 O:V9 28:>@8AB>2CєBьAO AB0=40@B=0 AB@C:BC@0, 0 

A0<5, @>730;C65==O A8AB5<8 ?>A8;0=ь, B5:AB>2V 1;>:8, ?V:B>3@0<8 B0 D>B>3@0DVW, 

70157?5GCNG8 B5<0B8G=5 3@C?C20==O <0B5@V0;V2 A?@028. ' =0ABC?=><C ?@8:;04V 

2V41C20єBьAO V=B53@0FVO 0C4V><0B5@V0;V2, V=B5@0:B82=8E A?8A:V2, 040?B82=8E 

?0=5;59 B0 :0B53>@870FVW 70 :@8B5@VO<8, O:V 4>72>;ONBь :>@8ABC20G0< 

4>A;V46C20B8 @501V;VB0FVN =5?@02><V@=> 70AC465=8E >AV1, 0 21C4>20=V F8B0B8 

=040NBь VAB>@VO< 5<>FV9=>3> :>=B5:ABC. � >AB0==ь><C ?@8:;04V @50;V7CNBьAO 

A0=4:59-4V03@0<8, 35>?@>AB>@>2V <>4C;V B0 48=0<VG=V ?V4:07:8 4;O 2V7C0;V70FVW 

AB0B8AB8:8 A<5@B=>ABV 2V4 2>3=5?0;ь=>W 71@>W 70;56=> 2V4 45<>3@0DVG=8E V 

35>3@0DVG=8E D0:B>@V2, 0 :>=B@0AB=0 B5<=0 ?0;VB@0 ?V4A8;Nє 5<>FV9=5 

A?@89<0==O 40=8E. �024O:8 ?>ABC?>2V9 V=B53@0FVW V=B5@0:B82=8E <5E0=V7<V2, 

0=V<0FV9=8E 5D5:BV2 V 3=CG:>W 0=0;VB8:8, 40=V @5AC@A8 45<>=AB@CNBь <>6;82>ABV 

F8D@>2>W :@8<V=0;ь=>W V=D>3@0DV:8 C AD5@V AC4>28E @>7A;V4C20=ь, A>FV0;ь=>3> 

0=0;V7C B0 2V7C0;V70FVW ?@02>28E ?@>F5AV2. 

%H9D4 >G?PFGD< F4 VEFBDVW. �=D>3@0DV:8 British History Timeline 

(482. @8A. 3.26) B0 Reading an Ancient Comic Strip (482. @8A. 3.26) @50;V7CNBь 

V==>20FV9=V ?V4E>48 4> V=B5@0:B82=>W 2V7C0;V70FVW VAB>@8G=8E ?>4V9, 70157?5GCNG8 

:>@8ABC20G0< 4>ABC? 4> 45B0;ь=>W V=D>@<0FVW G5@57 70;CG5==O 040?B82=8E 

<5E0=V7<V2 =02V30FVW. #5@H89 7@07>: AB@C:BC@>20=> C D>@<0BV E@>=>;>3VG=>W 

=02V30FVW 7 28:>@8AB0==O< B@048FV9=8E VAB>@8G=8E V;NAB@0FV9, :0@B>3@0DVG=8E 

7>1@065=ь B0 V:>=>3@0DVG=8E ?>7=0G5=ь, I> AB2>@Nє 02B5=B8G=89 2V7C0;ь=89 

AB8;ь. %?8A:8, I> 28?040NBь B0 V=B5@0:B82=V ?>A8;0==O A?@>ICNBь 4>ABC? 4> 

?5@V>4870FVW B0 B5<0B8G=8E 1;>:V2, 715@V30NG8 10;0=A <V6 V=D>@<0B82=VABN B0 

2V7C0;ь=>N ;53:VABN. �@C389 3 D>:CACєBьAO =0 V=B5@0:B82=><C 0=0;V7V 

0@E5>;>3VG=>W ?0<’OB:8 G5@57 <0AHB01>20=V 7>1@065==O 10@5;ьєDV2, I> 

AC?@>2>46CNBьAO 48=0<VG=8< ?@>:@CGC20==O< B0 V=B5@0:B82=8<8 ?V4:07:0<8 4;O 

?>OA=5==O VAB>@8G=>3> :>=B5:ABC. �V03@0<=V 5;5<5=B8, :>;ь>@>2V ;535=48 B0 

3@0DVG=V A8<2>;8 ?>4V9 A?@8ONBь H284:><C V45=B8DV:C20==N B5<0B8G=8E 3@C? B0 

?5@A>=06V2, 0 ?>є4=0==O AB0B8G=8E V;NAB@0FV9 V7 3=CG:8<8 V=AB@C<5=B0<8 
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2V7C0;ь=>W 0=0;VB8:8 @>7H8@Nє <>6;82>ABV F8D@>2>3> 4>A;V465==O VAB>@8G=8E 

AN65BV2. �024O:8 040?B82=><C 48709=C B0 V=B53@0FVW <C;ьB8<54V9=8E :><?>=5=BV2, 

2:070=V @5AC@A8 5D5:B82=> ?>є4=CNBь 0=0;VB8G=C B>G=VABь V7 ?>?C;O@870FVєN 

VAB>@8G=8E 7=0=ь. The Jerusalem Archaeological Park (482. @8A. 3.26) є 

V=D>@<0FV9=>-0=0;VB8G=8< @5AC@A>< (=0@07V =5 DC=:FV>=Cє), >@Vє=B>20=8< =0 

E@>=>;>3VG=5 AB@C:BC@>20=5 ?>40==O 0@E5>;>3VG=8E B0 VAB>@8G=8E 40=8E ?@> 

Є@CA0;8<. �=B5@D59A 107CєBьAO =0 DV:A>20=V9 AE5<V ?5@V>4870FVW, O:89 >E>?;Nє 

:;NG>2V 5B0?8 @>728B:C <VAB0. �8:>@8AB0==O V=B5@0:B82=>W E@>=>;>3VG=>W H:0;8 

4>72>;Oє @5:>=AB@CN20B8 VAB>@8G=V ?@>F5A8, >4=0: >1<565=0 040?B82=VABь 

@5AC@AC CA:;04=Nє 48=0<VG=C 270є<>4VN :>@8ABC20G0 7 :>=B5=B><. Histography – 

Timeline of History (482. @8A. 3.26) A;C3Cє V==>20FV9=8< V=D>@<0FV9=>-0=0;VB8G=8< 

@5AC@A><, O:89 @50;V7Cє <0AHB01>20=C E@>=>;>3VG=C 2V7C0;V70FVN VAB>@8G=8E 

?>4V9 2V4 CB2>@5==O �A5A2VBC 4> ACG0A=>ABV. �>3> :;NG>20 >A>1;82VABь 3 

V=B53@0FVO 040?B82=>W H:0;8 G0AC, I> A8AB5<=> 2?>@O4:>2Cє ?>4VW C 

1030B>28<V@=><C :>=B5:ABV. �V7C0;ь=0 0@EVB5:BC@0 ?;0BD>@<8 2:;NG0є 

<C;ьB8<54V9=V <>4C;V, 3V?5@B5:AB>2V 0=>B0FVW B0 0=0;VB8G=V 1;>:8. �=CG:0 A8AB5<0 

270є<>4VW 4>72>;Oє :>@8ABC20G0< 74V9A=N20B8 45B0;V7>20=89 0=0;V7 >:@5<8E 

VAB>@8G=8E ?5@V>4V2, I> ?V428ICє 5D5:B82=VABь 4>A;V465==O B0 ?>?C;O@870FVW 

VAB>@8G=8E 7=0=ь. �:070=V @5AC@A8 45<>=AB@CNBь @V7=V ?V4E>48 4> 2V7C0;V70FVW 

VAB>@8G=8E 40=8E, ?>є4=CNG8 E@>=>;>3VG=C AB@C:BC@>20=VABь 7 V=B5@0:B82=8<8 B0 

<C;ьB8<54V9=8<8 V=AB@C<5=B0<8 4;O 0=0;V7C 9 ?>?C;O@870FVW VAB>@8G=>W 

V=D>@<0FVW.  

%H9D4 ?VA76VEF<><. �=D>3@0DV:0 The Dude Map: How Americans Refer to 

Their Bros (482. @8A. 3.27) @50;V7Cє 35>?@>AB>@>289 0=0;V7 @53V>=0;ь=8E 20@V0FV9 

;5:A8G=8E >48=8Fь, O:V ?>7=0G0NBь 725@B0==O <V6 G>;>2V:0<8 2 0<5@8:0=Aь:V9 

0=3;><>2=V9 A?V;ь=>BV. �V7C0;V70FVO 107CєBьAO =0 E>@>?;5B=8E :0@B0E V7 :>;V@=8< 

:>4C20==O<, O:V 45<>=AB@CNBь V=B5=A82=VABь C6820==O 2V4?>2V4=8E B5@<V=V2 C 

@V7=8E HB0B0E. &5<0B8G=V :0@B>3@0DVG=V <>45;V, V=B5@20;ь=V H:0;8 :>;ь>@C B0 

B5:AB>2V 0=>B0FVW 70157?5GCNBь B>G=C V=B5@?@5B0FVN 40=8E, 0 V=B5@0:B82=89 
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DC=:FV>=0; 4>72>;Oє :>@8ABC20G0< ?5@5<8:0B8AO <V6 20@V0=B0<8 725@B0=ь, 

?>@V2=NNG8 WE=N 35>3@0DVG=C ?>H8@5=VABь. �=CG:0 040?B82=0 0@EVB5:BC@0 

70157?5GCє AB01V;ь=5 2V4>1@065==O :>=B5=BC =0 @V7=8E ?@8AB@>OE, I> ?V4A8;Nє 

V=B5@0:B82=89 ?>B5=FV0; @5AC@AC O: V=AB@C<5=B0 @53V>=0;ь=>3> ;V=32VAB8G=>3> 

0=0;V7C. 

%H9D4 ?VF9D4FGD<. �=D>3@0DV:0 Inferno (482. @8A. 3.28) @50;V7Cє 

V=B5@0:B82=89 2V7C0;ь=89 0=0;V7 AB@C:BC@8 ?5:;0 2 «�>65AB25==V9 :><54VW» �0=B5 

�;V3'є@V, 28:>@8AB>2CNG8 ?V@0<V40;ь=C AE5<C 4;O Vє@0@EVG=>3> 2V4>1@065==O 

@V2=V2 ?>:0@0=ь. �5B0;V7>20=V AF5=VG=V V;NAB@0FVW 3@VH=8:V2 4>?>2=NNBь 

B5:ABC0;ь=C V=B5@?@5B0FVN, B>4V O: <0AHB01C20==O, ?5@5<VI5==O B0 :;0F0==O 

C<>6;82;NNBь V=B5@0:B82=C 270є<>4VN 7V 2<VAB><. �5>?@>AB>@>2V B5<0B8G=V H0@8 

B0 0=V<0FV9=V ?5@5E>48 70157?5GCNBь ?;02=VABь =02V30FVW, 0 ?V:B>3@0<8 65ABV2, 

<8HV B0 :;02V0BC@=8E :><0=4 >?B8<V7CNBь :>@8ABC20Fь:C 270є<>4VN. #>є4=0==O 

0=0;VB8G=>3> ?V4E>4C 7 EC4>6=ь>N 2V7C0;V70FVєN AB2>@Nє 3;81>:89 :>3=VB82=89 

5D5:B. #@>є:B 20th Century British Novelists: Making the Connections (482. @8A. 3.28) 

є V=D>@<0FV9=>-0=0;VB8G=8< @5AC@A><, O:89 =0 F59 G0A =50:B82=89. !0 =ь><C 

28:>@8AB>2CNBьAO <5@565289 ?@8=F8? 2V7C0;V70FVW 72’O7:V2 <V6 1@8B0=Aь:8<8 

?8Aь<5==8:0<8 XX AB>;VBBO. �024O:8 AB@C:BC@>20=V9 :0@B>3@0DVW ;VB5@0BC@=8E 

H:V;, V=B5;5:BC0;ь=8E @CEV2 B0 1V>3@0DVG=8E 270є<>72’O7:V2, @5AC@A 4>72>;Oє 

4>A;V46C20B8 2?;828 B0 V459=C A?04:>2VABь C ;VB5@0BC@=><C ?@>F5AV. �@0DVG=V 

<>45;V 4>72>;ONBь 2V4>1@060NBь 72’O7:8 <V6 02B>@0<8, AB2>@NNBь V=B5@0:B82=89 

4>A2V4 0=0;V7C ;VB5@0BC@=8E B5=45=FV9. #@>B5 DV:A>20=89 @V25=ь 040?B82=>ABV 

>1<56Cє <>6;82>ABV <0AHB01C20==O :>=B5=BC =0 @V7=8E ?@8AB@>OE, I> є 

E0@0:B5@=8< 4;O ?;0BD>@< 7V AB@C:BC@>20=8< 0:045<VG=8< ?V4E>4><. 

%H9D4 @98<J<A<. �=D>3@0DV:0 Drugs World (482. @8A. 3.29) @5?@575=BCє 

:;0A8DV:0FVN ?A8E>0:B82=8E @5G>28= 70 D0@<0:>;>3VG=>N 4VєN G5@57 

28:>@8AB0==O :@C3>2>W 4V03@0<8 �5==0, I> 2V4>1@060є 270є<>?5@5B8= :0B53>@V9 

?@5?0@0BV2 (AB8<C;O=B8, 0=B845?@5A0=B8, 0=B8?A8E>B8:8, 30;NF8=>35=8) 

2V4?>2V4=> 4> WE=VE D0@<0:>48=0<VG=8E E0@0:B5@8AB8:. �>;V@=5 :>4C20==O 
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70157?5GCє 2V7C0;ь=C 48D5@5=FV0FVN 3@C?, >?B8<V7CNG8 A?@89<0==O V=D>@<0FVW, 

B>4V O: B5:AB>2V 0=>B0FVW 45B0;V7CNBь <5E0=V7< 4VW, B5@0?52B8G=5 70AB>AC20==O B0 

?>H8@5=VABь :>6=>W @5G>28=8. �><?>78FV9=0 AB@C:BC@0 V=D>3@0DV:8 

E0@0:B5@87CєBьAO 28A>:8< @V2=5< A8AB5<=>W >@30=V70FVW, 710;0=A>20=8< 

A?V22V4=>H5==O< 3@0DVG=>3> B0 B5:AB>2>3> =0?>2=5==O, I> A?@8Oє 5D5:B82=><C 

?@54AB02;5==N A:;04=>W <548G=>W V=D>@<0FVW. 

%H9D4 @9F9BDB?B7VW. �=D>3@0DV:0 Wind Map (482. @8A. 3.30) @50;V7Cє 

48=0<VG=C 35>?@>AB>@>2C 2V7C0;V70FVN 0B<>AD5@=8E ?>B>:V2 =04 B5@8B>@VєN 

%,�, 28:>@8AB>2CNG8 25:B>@=V ;V=V9=V ?>B>:8 4;O 3@0DVG=>3> 2V4>1@065==O 

=0?@O<:C B0 H284:>ABV 2VB@C.  >=>E@><=0 ?0;VB@0 @>7?>4V;Oє V=B5=A82=VABь @CEC: 

A2VB;V 2V4BV=:8 2V4?>2V40NBь ?>2V;ь=8< ?>B>:0<, B5<=V 3 1V;ьH V=B5=A82=8<. 

�=B5@0:B82=0 <>45;ь 2:;NG0є <0AHB01C20==O, =02545==O B0 :;0F0==O, I> 

4>72>;Oє 45B0;V7C20B8 @53V>=0;ь=V >A>1;82>ABV B0 >B@8<C20B8 40=V ?@> H284:VABь 

2VB@C C :>=:@5B=8E :>>@48=0B0E. #@>AB>@>2>-E@>=>;>3VG=89 ?@8=F8? 3@C?C20==O 

70157?5GCє 0=0;V7 7<V= C @50;ь=><C G0AV. #>?@8 DV:A>20=89 @V25=ь 040?B82=>ABV, 

70AB>AC20==O WebGL AB2>@Nє A:;04=C 3@0DVG=C <>45;ь, I> ?>є4=Cє =0C:>2C 

B>G=VABь V7 28A>:8< @V2=5< 2V7C0;ь=>W 5AB5B8:8. �=B5@0:B82=89 A5@2VA 

MSN Weather Maps (482. @8A. 3.30) @50;V7Cє ?@>AB>@>2>-E@>=>;>3VG=C >@30=V70FVN 

<5B5>@>;>3VG=8E 40=8E, V=B53@CNG8 A8<C;OFV9=V <>45;V 7<V= 0B<>AD5@=8E 

?@>F5AV2 C @50;ь=><C G0AV. �8A>:89 @V25=ь 040?B82=>ABV 70157?5GCє :>@5:B=5 

2V4>1@065==O 40=8E =0 @V7=8E ?@8AB@>OE, 0 :0@B>3@0DVG=89 V=B5@D59A 

C<>6;82;Nє >4=>G0A=89 0=0;V7 G8A;5==8E ?0@0<5B@V2 0B<>AD5@8. �>40B:>2> 

?5@5410G5=> 70AB>AC20==O G0A>28E H:0; ?@>3=>7C20==O :;NG>28E 

<5B5>@>;>3VG=8E O28I, 7>:@5<0 >?04V2, 3@>7>28E D@>=BV2 V B5<?5@0BC@=8E 

0=><0;V9. Project Ukko (482. @8A. 3.30) є 0=0;VB8G=>N ?;0BD>@<>N, I> 

A?5FV0;V7CєBьAO =0 2V7C0;V70FVW B0 ?@>3=>7C20==V 3;>10;ь=8E 2VB@>28E ?>B>:V2 C 

:>=B5:ABV <5B5>@>;>3VG=>3> <>=VB>@8=3C B0 2V4=>2;N20=>W 5=5@35B8:8. 

�8:>@8AB>2CNG8 AC?5@:><?’NB5@=5 <>45;N20==O, ?;0BD>@<0 D>@<Cє ?@>AB>@>25 

?@54AB02;5==O H284:>ABV B0 =0?@O<:C ?>2VB@O=8E <0A, I> 4>72>;Oє 
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V45=B8DV:C20B8 @53V>=0;ь=V 70:>=><V@=>ABV, >FV=N20B8 48=0<V:C 2VB@>28E @5AC@AV2 

B0 ?V428IC20B8 B>G=VABь ?@>3=>7C20==O 7024O:8 V=B53@0FVW 5<?V@8G=8E 

A?>AB5@565=ь V7 <0B5<0B8G=8<8 <>45;O<8. �024O:8 V=B53@0FVW 

?@>AB>@>2>-E@>=>;>3VG=8E <>45;59 B0 4>A8Bь 28A>:>B>G=>W A8<C;OFVW 

0B<>AD5@=8E ?@>F5AV2, FV @5AC@A8 A?@8ONBь C4>A:>=0;5==N <5B5>@>;>3VG=>3> 

?@>3=>7C20==O B0 0=0;V7C :;V<0B8G=8E B5=45=FV9. 

%H9D4 @G;<><. $O4 2V7C0;V70FV9 Scaled in Miles (482. @8A. 3.31), 

MusicBox: Mapping and Visualizing Music Collections (482. @8A. 3.31), 

An Analysis of the Beatles (482. @8A. 3.31) B0 Blob Opera (482. @8A. 3.31) 

45<>=AB@CNBь @V7=V ?V4E>48 4> <C78G=>W 2V7C0;V70FVW G5@57 V=B5@0:B82=V 3@0DVG=V 

<>45;V, 0=0;VB8G=V 4V03@0<8 B0 0;3>@8B<VG=C 270є<>4VN. ' ?5@H><C ?@8:;04V 

2V7C0;V7CєBьAO B2>@G89 H;OE  09;70 �52VA0 G5@57 E@>=>;>3VG=C B>G:>2C 3@0DV:C 7 

V=B5@0:B82=>N A;0945@=>N =02V30FVєN, 0:F5=BCNG8 =0 ?5@V>40E 70?8AC B0 

A?V2?@0FV 7 <C78:0=B0<8. �@C389 3 @50;V7Cє :;0AB5@=89 ?V4EV4 4> :0@B>3@0DC20==O 

<C78G=8E :>;5:FV9, 28:>@8AB>2CNG8 G0A>2V H:0;8, B>G:>2V 3@0DV:8 B0 48=0<VG=V 

DV;ьB@8, I> 4>72>;ONBь 0=0;V7C20B8 ?0@0<5B@8 B5<?C, 60=@C B0 ?>?C;O@=>ABV. 

&@5BV9 3 70AB>A>2Cє A0=:59-4V03@0<8, 3VAB>3@0<8 B0 1C;ь10H:>2V 3@0DV:8 4;O 

4>A;V465==O 02B>@AB20, B5<0B8G=>W 48=0<V:8 ?VA5=ь B0 2>:01C;O@C 3C@BC, 

70157?5GCNG8 :>@8ABC20G0< <>6;82VABь DV;ьB@0FVW 40=8E V ?5@V>4870FVW. "AB0==V9 

?@8:;04, AB2>@5=89 Google Arts & Culture Team, @50;V7Cє 0;3>@8B<VG=C 270є<>4VN 

G5@57 3D-0=V<0FVN 2>:0;ь=8E ?5@A>=06V2, I> @503CNBь =0 @CE8 :>@8ABC20G0, 

7<V=NNG8 28A>BC B0 B5<1@ 72C:C 2 @50;ь=><C G0AV. �AV ?@>є:B8 45<>=AB@CNBь 

A8=B57 0=0;VB8:8, V=B5@0:B82=>ABV B0 3@0DVG=>W 2V7C0;V70FVW, 70157?5GCNG8 

3;81H89 @V25=ь 270є<>4VW :>@8ABC20GV2 V7 <C78G=8<8 40=8<8. 

%H9D4 A46V74JVW. �=D>3@0DV:0 The Quickest Route to Washington DC 

(482. @8A. 3.32) 2V7C0;V7Cє B@0=A?>@B=C <5@56C %,�, 725@B0NG8 C203C =0 

>?B8<0;ь=8E <0@H@CB0E 4> �0H8=3B>=0 G5@57 35>?@>AB>@>2C A53<5=B0FVN. 

�>;ь>@>25 :>4C20==O 7>= 4>ABC?=>ABV A?@8Oє V=BCWB82=><C A?@89<0==N 

;>3VAB8G=8E :>@84>@V2, 0 20@V0B82=0 B>2I8=0 ;V=V9 2V4>1@060є V=B5=A82=VABь 
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B@0=A?>@B=8E ?>B>:V2, 48D5@5=FVNNG8 3>;>2=V B0 4@C3>@O4=V <0@H@CB8. 

�><?>78FV9=89 ?V4EV4 107CєBьAO =0 :0@B>3@0DVG=><C <5B>4V 70157?5GCNG8 

AB@C:BC@>20=VABь :>=B5=BC B0 GVB:VABь >@Vє=B0FVW. (V:A>20=89 @V25=ь 040?B82=>ABV 

B0 AB0B8G=0 <>45;ь 270є<>4VW ?V4:@5A;NNBь 0=0;VB8G=C A?@O<>20=VABь 

V=D>3@0DV:8, 45 B>G=VABь V 45B0;V70FVO B@0=A?>@B=>W <5@56V 4>AO30єBьAO H;OE>< 

3@0DVG=>3> @5403C20==O 157 V=D>@<0FV9=>3> ?5@520=B065==O C :>=B5:ABV 

=02V30FV9=>3> 48709=C. 

%H9D4 A48;6<K4=A<I E<FG4JV=. �=D>3@0DV:0 How fast is LAFD where you live? 

(482. @8A. 3.33) @50;V7Cє 35>?@>AB>@>289 0=0;V7 >?5@0B82=>ABV ?>656=8E 

?V4@>74V;V2 �>A-�=465;5A0, 28:>@8AB>2CNG8 :>;V@=>-:>4>20=V B5?;>2V :0@B8 4;O 

>FV=:8 H284:>ABV @503C20==O =0 @V2=V <VAь:8E :20@B0;V2. �=B5@0:B82=V <>4C;V 

4>72>;ONBь :>@8ABC20G0< 22>48B8 04@5AC 4;O ?5@A>=0;V7>20=>3> 0=0;V7C, 0 

=02V30FVO G5@57 <0AHB01C20==O B0 =02545==O :C@A>@0 70157?5GCє 45B0;V7>20=89 

?5@53;O4 >?5@0B82=8E ?>:07=8:V2. �8=0<VG=V DV;ьB@8 4>72>;ONBь 7<V=N20B8 

?0@0<5B@8 2V4>1@065==O 70;56=> 2V4 G0A>28E V=B5@20;V2 B0 B8?V2 28:;8:V2, 

?V428ICNG8 0=0;VB8G=C 3=CG:VABь. �024O:8 DV:A>20=V9 040?B82=>ABV 2514>:C<5=B 

30@0=BCє AB01V;ь=5 2V4>1@065==O 40=8E =0 @V7=8E ?@8AB@>OE, I> @>18Bь 9>3> 

5D5:B82=8< V=AB@C<5=B>< 2V7C0;V70FVW :@8B8G=> 206;82>W V=D>@<0FVW I>4> @>1>B8 

@OBC20;ь=8E A;C61. 

%H9D4 A4G>B6BW VAHBD@4JVW. World Elevation (482. @8A. 3.34) @50;V7Cє 

3D-2V7C0;V70FVN @5;ьєDC 75<=>W ?>25@E=V, 45 25@B8:0;ь=V AB>2?FV :>4CNBь 28A>BC 

;0=4H0DBC, AB2>@NNG8 B>?>3@0DVG=C <>45;ь. �=B5@0:B82=V <>6;82>ABV 

4>72>;ONBь 7<V=N20B8 @0:C@A B0 45B0;V7C20B8 ?52=V 35>3@0DVG=V 7>=8, I> @>18Bь 

@5AC@A 5D5:B82=8< 4;O =0C:>28E B0 0=0;VB8G=8E 4>A;V465=ь. "18420 ?@>є:B8 

?>є4=CNBь =0C:>2C B>G=VABь V7 2V7C0;ь=>N V=D>@<0B82=VABN =040NG8 3;81>:89 

0=0;V7 ?@>AB>@>28E B0 :;V<0B8G=8E ?@>F5AV2. Tabletop Whale (482. @8A. 3.34) є 

>=;09=-:>;5:FVєN =0C:>28E V=D>3@0DV: 02B>@AB20 E. Lutz, I> >E>?;Nє B0:V =0C:8 

O: 1V>;>3VN, 0AB@>=><VN, :0@B>3@0DVN B0 <548F8=C. "A>1;82VABN @5AC@AC є 28A>:0 

2V7C0;ь=0 45B0;V70FVO, ?>є4=0==O =0C:>2>W B>G=>ABV 7 EC4>6=ь>N 28@07=VABN, 
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28:>@8AB0==O A:;04=8E 3@0DVG=8E <>45;59 4;O ?>OA=5==O ?@8@>4=8E O28I. 

�>=B5=B >@30=V7>20=> E@>=>;>3VG=>, I> 4>72>;Oє ?@>AB568B8 @>728B>: B5<. 

Animagraffs (482. @8A. 3.34) A?5FV0;V7CєBьAO =0 B@828<V@=V9 2V7C0;V70FVW B5E=VG=8E 

?@>F5AV2, 70AB>A>2CNG8 V=B5@0:B82=V 3@0DVG=V <>45;V 4;O 1030B>@V2=52>3> 

?@54AB02;5==O A:;04=8E :>=F5?FV9. �8709= >@Vє=B>20=89 =0 <C;ьB8<>40;ь=5 

A?@89<0==O, ?>є4=CNG8 B5:AB>2V 0=>B0FVW, :>;ь>@>2V :>48 B0 45B0;V7>20=V 

V;NAB@0FVW. )@>=>;>3VG=0 >@30=V70FVO :>=B5=BC >?B8<V7Cє =02V30FVN B0 4>ABC? 4> 

<0B5@V0;V2. Climate.gov (482. @8A. 3.34) 3 =0C:>2>-V=D>@<0FV9=89 @5AC@A, O:89 

DC=:FV>=Cє 2 <560E !0FV>=0;ь=>3> C?@02;V==O >:50=VG=8E B0 0B<>AD5@=8E 

4>A;V465=ь %,�, >@Vє=B>20=89 =0 0=0;V7 7<V=8 :;V<0BC B0 5:>;>3VG=8E 

?>:07=8:V2. �=B5@0:B82=0 ?0=5;ь Global Climate Dashboard 2V7C0;V7Cє 40=V ?@> 

28:848 ?0@=8:>28E 307V2, B5<?5@0BC@C B0 B0=5==O ;ь>4>28:V2, A?@8ONG8 WE 

=0C:>2V9 V=B5@?@5B0FVW 2 >A2VB=ь><C :>=B5:ABV. The WebGL Globe (482. @8A. 3.34) є 

V=B5@0:B82=8< @5AC@A>< 2V7C0;V70FVW 35>?@>AB>@>28E 40=8E C B@828<V@=><C 

A5@54>28IV, 7>:@5<0 3;>10;ь=8E ?>B>:V2 V=D>@<0FVW B0 45<>3@0DVG=8E B5=45=FV9. 

%09B 28:>@8AB>2Cє 48=0<VG=C 3@0DV:C B0 ?@>AB>@>2V :0@B8, I> 4>72>;Oє 

5D5:B82=> >?@0Fь>2C20B8 25;8:V <0A828 40=8E 4;O =0C:>2>3> 0=0;V7C B0 

?@89=OBBO @VH5=ь C AD5@V C@10=VAB8:8. �024O:8 A8=5@3VW =0C:>2>W B>G=>ABV, 

2V7C0;ь=>W 0=0;VB8:8 B0 V=B5@0:B82=8E B5E=>;>3V9, 2:070=V @5AC@A8 >?B8<V7CNBь 

?@>F5A 4>A;V465==O, ?>?C;O@870FVW B0 V=B5@?@5B0FVW A:;04=8E =0C:>28E :>=F5?FV9. 

%H9D4 AB6<A. Graphic News (482. @8A. 3.35) ?>є4=Cє =>28==C 6C@=0;VAB8:C 7 

2V7C0;ь=>-0=0;VB8G=8< ?V4E>4><. %09B <0є 3=CG:C 040?B82=VABь 4;O V=B53@0FVW 

V=D>3@0DV:8 =0 @V7=8E ?;0BD>@<0E V E@>=>;>3VG=C AB@C:BC@C :>=B5=BC 4;O 

>?5@0B82=>3> >=>2;5==O. �8:>@8AB>2CNBьAO 3@0DV:8, :0@B8, AE5<8 B0 V=B5@0:B82=V 

5;5<5=B8 ?V428ICNBь @V25=ь 4>ABC?=>ABV B0 0=0;VB8G=C FV==VABь V=D>@<0FVW. 

Infographic Journal (482. @8A. 3.35) 03@53Cє =>28==C V=D>3@0DV:C, >@30=V7>20=C 70 

E@>=>;>3VG=8< ?@8=F8?>< 4;O 2V4AB565==O ?>4V9. �40?B82=0 AB@C:BC@0 

70157?5GCє 7@CG=89 ?5@53;O4 =0 @V7=8E ?@8AB@>OE, 0 @V7=><0=VB=V <>45;V 

V=D>3@0DV:8 A?@8ONBь :>3=VB82=V9 4>ABC?=>ABV, ?>є4=CNG8 3@0DVG=V A8<2>;8, 
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B5:AB>2V 0=>B0FVW B0 :>;ь>@>2C 48D5@5=FV0FVN. �=B53@0FVO E@>=>;>3VG=>3> 

?@8=F8?C, 040?B82=>3> 48709=C B0 <C;ьB8<>40;ь=8E 2V7C0;ь=8E 5;5<5=BV2 C F8E 

@5AC@A0E 70157?5GCє 28A>:89 @V25=ь 0=0;VB8G=>W 4>ABC?=>ABV =>28==>3> :>=B5=BC 

B0 ?V4A8;Nє 9>3> 5D5:B82=VABь O: 70A>1C <0A>2>W :><C=V:0FVW. 

%H9D4 BIBDBA< ;8BDB6'O. �=D>3@0DV:0 How You Will Die (482. @8A. 3.36) B0 

Years You Have Left to Live, Probably (482. @8A. 3.36) <>45;NNBь AB0B8AB8:C 

A<5@B=>ABV B0 >GV:C20=>W B@820;>ABV 68BBO G5@57 48=0<VG=V 3@0DVG=V A8AB5<8. 

#5@H89 7@07>: 107CєBьAO =0 40=8E CDC (199932014), 4;O Fь>3> 28:>@8AB>2CNG8 

V=B5@0:B82=C <0B@8FN 7 :>;ь>@>28< :>4C20==O< ?@8G8= A<5@BV, 0 3VAB>3@0<8, 

:@C3>2V B0 ;V=V9=V 4V03@0<8 >=>2;NNBьAO 2 @50;ь=><C G0AV 2V4?>2V4=> 4> 22545=8E 

?0@0<5B@V2. %2>єN G5@3>N, 4@C389 ?@8:;04, 107CєBьAO =0 AB0B8AB8FV �4<V=VAB@0FVW 

A>FV0;ь=>3> 70157?5G5==O %,�, ?@>3=>7Cє B@820;VABь 68BBO 70 4>?><>3>N 

;V=V9=8E 3@0DV:V2 B0 3VAB>3@0<. �8=0<VG=V DV;ьB@8 4>72>;ONBь 040?B82=> 

7<V=N20B8 2V:>2C :@82C, 0 0=V<0FV9=V <>4C;V ?>;53HCNBь 0=0;V7. "18420 @5AC@A8 

28:>@8AB>2CNBь ?V:B>3@0DVG=V ?>7=0G5==O B0 040?B82=89 48709=, 70157?5GCNG8 

7@CG=VABь ?5@53;O4C =0 @V7=8E ?@8AB@>OE. Seeing the Invisible (482. @8A. 3.36) 

A;C3Cє V=B5@0:B82=8< @5AC@A><, @>7@>1;5=8< C A?V2?@0FV 7 �""�, O:89 

28:>@8AB>2Cє 2V7C0;V70FV9=V B5E=>;>3VW 4;O 45<>=AB@0FVW 2?;82C 701@C4=5==O 

?>2VB@O =0 74>@>2'O. �8A>:0 040?B82=VABь V :><?;5:A=89 ?V4EV4 4> :>=B5=BC 

70157?5GCNBь :>3=VB82=C 4>ABC?=VABь A:;04=8E 5:>;>3VG=8E V <548G=8E 40=8E. 

#@>є:B 70AB>A>2Cє B@828<V@=V <>45;V, 48=0<VG=V 3@0DVG=V 5;5<5=B8 B0 

V=B5@0:B82=V AF5=0@VW 4;O 45<>=AB@0FVW =52848<8E 703@>7, B0:8E O: <V:@>G0AB8=:8, 

I> A?@8G8=ONBь @5A?V@0B>@=V B0 A5@F52>-AC48==V 70E2>@N20==O. #>є4=CNG8 

=0C:>2C 4>:07>2VABь B0 2V7C0;ь=C V=BCWB82=VABь, @5AC@A ?V428ICє >1V7=0=VABь ?@> 

5:>;>3VG=V ?@>1;5<8 B0 WE=V9 2?;82 =0 74>@>2'O. 

%H9D4 CB?VF<><. Latest Election 2024 News and Updates | Fox News Elections 

Center (482. @8A. 3.37) є :><?;5:A=>N 2V7C0;V70FVєN, ?>:;8:0=>W 4;O 2V4>1@065==O 

281>@G8E @57C;ьB0BV2, O:V ?5@V>48G=> >=>2;NNBьAO. $5A?>=A82=89 48709= 040?BCє 

:>=B5=B 4;O @V7=8E ?@8AB@>W2, I> є :@8B8G=> 206;828< 4;O >?5@0B82=>3> 
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V=D>@<C20==O. �>=B5=B AB@C:BC@>20=89 G5@57 V=B5@0:B82=V :0@B8, AB0B8AB8G=V 

3@0DV:8 B0 0=0;VB8G=V 1;>:8 7 45B0;V70FVєN 3>;>AC20==O 70 HB0B0<8. �V7C0;V70FVO 

40=8E 28:>@8AB>2Cє :>;ь>@>25 :>4C20==O B0 3@0DVG=C 48D5@5=FV0FVN ?5@5<>6FV2, 

A?@>ICNG8 A?@89<0==O <0A82C V=D>@<0FVW. $5AC@A є 5D5:B82=8< 0=0;VB8G=8< 

V=AB@C<5=B>< 4;O ?>;VB8G=>3> ?@>3=>7C20==O B0 <>=VB>@8=3C 281>@G8E ?@>F5AV2. 

%H9D4 CE<IB?B7VW. �=D>3@0DV:0 The Best Careers for Your Personality Type 

(482. @8A. 3.38) 2V7C0;V7Cє 72’O7>: <V6 B8?0<8 >A>18AB>ABV MBTI B0 2V4?>2V4=8<8 

?@>D5AV9=8<8 AD5@0<8 G5@57 AB@C:BC@>20=C :>;V@=>-:>4>20=C :;0A8DV:0FVN. 

�=D>@<0FVO ?>40=0 C 283;O4V 1;>:V2, I> <VABOBь ?V:B>3@0<8 ?@>D5AV9, A8<2>;8 

>A>18ABVA=8E E0@0:B5@8AB8: B0 AB8;V7>20=V V;NAB@0FVW. �@0DVG=0 AE5<0 «G>B8@ь>E 

28<V@V2» 45<>=AB@Cє :>3=VB82=V >A>1;82>ABV >A>18AB>ABV, 4>?>2=5=V 0=0;VB8G=8<8 

4V03@0<0<8, O:V @>7:@820NBь 72’O7:8 <V6 E0@0:B5@8AB8:0<8 B0 :0@'є@=8<8 

=0?@O<0<8. %B0B8G=89 D>@<0B @5AC@AC 715@V30є FV;VA=VABь ?>40GV :>=B5=BC, 

70157?5GCNG8 ;>3VG=> 2?>@O4:>20=5 B0 5D5:B82=5 A?@89<0==O :;0A8DV:0FV9=>W 

<>45;V. �=D>3@0DV:0 W. Gerrod Parrott’s Emotion Classification (482. @8A. 3.38) 

?@54AB02;Oє ?A8E>;>3VG=C <>45;ь :;0A8DV:0FVW 5<>FV9 C 283;O4V <5@5652>3> 

3@0D0, I> 2V4>1@060є A5<0=B8G=V B0 ;>3VG=V 72’O7:8 <V6 107>28<8, 2B>@8==8<8 9 

B@5B8==8<8 5<>FV9=8<8 AB0=0<8. �є@0@EVG=0 AB@C:BC@0 2V7C0;V70FVW ґ@C=BCєBьAO =0 

F5=B@0;ь=8E 2C7;0E, I> @>730;C6CNBьAO G5@57 ;V=V9=V 72’O7:8, D>@<CNG8 

A8AB5<0B87>20=C :;0A8DV:0FVN 5<>FV9=8E ?@>O2V2. �>;ь>@>25 :>4C20==O 2C7;V2 

A?@8Oє H284:><C 2V7C0;ь=><C A?@89<0==N :0B53>@V9, B>4V O: AB0B8G=0 <>45;ь 

?@54AB02;5==O V7 DV:A>20=>N 040?B82=VABN 70157?5GCє 0=0;VB8G=C B>G=VABь B0 

=0C:>2C >1ґ@C=B>20=VABь :>=F5?FVW. 

%H9D4 EBJVB>G?PFGDA<I C<F4AP. �=D>3@0DV:0 Trending Seeds (482. @8A. 3.39) 

<>45;Nє 48=0<V:C ACA?V;ь=8E @CEV2, 7>:@5<0 #MeToo, G5@57 <5B0D>@C 

?@>@>AB0==O =0AV==O, I> A8<2>;V7Cє ?>H8@5==O V459 C 3;>10;ь=><C 

V=D>@<0FV9=><C ?@>AB>@V. �V7C0;ь=0 AB@C:BC@0 107CєBьAO =0 ?5;NAB:>?>4V1=8E 

AE5<0E, :@0?:>28E <0@:5@0E B0 ;V=V9=8E 3@0DV:0E V7 G0A>2>N H:0;>N, I> 

2V4>1@060NBь @>728B>: B5<8 C E@>=>;>3VG=><C :>=B5:ABV. �=B5@0:B82=VABь 
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(?@>:@CGC20==O, =02545==O, :;0F0==O) 70157?5GCє <>6;82VABь 45B0;ь=>3> 0=0;V7C 

:;NG>28E <><5=BV2 @CEC B0 9>3> ACA?V;ь=>3> 2?;82C. #>є4=0==O <5B0D>@8G=>W 

3@0DV:8, 0=0;VB8G=8E 4V03@0< V <5E0=V7<V2 270є<>4VW A?@8Oє 3;81H><C >A<8A;5==N 

A>FV0;ь=8E 7<V=. 

%H9D4 ECBDFG. �=D>3@0DV:0 Olympic Evolution (482. @8A. 3.40) 2V7C0;V7Cє 

E@>=>;>3VG=89 @>728B>: ";V<?V9Aь:8E V3>@ G5@57 :>=F5=B@8G=C <>45;ь ?>40==O 

40=8E, 45 F5=B@0;ь=8< 5;5<5=B>< є ;>3>B8? ";V<?V048, 2V4 O:>3> @04V0;ь=> 

@>7E>4OBьAO G0A>2V @O48, I> @5?@575=BCNBь ?>A;V4>2=VABь A?>@B82=8E ?>4V9. 

�8:>@8AB0==O V:>=>3@0DVG=8E <0@:5@V2 (?V:B>3@0<8 284V2 A?>@BC, >;V<?V9Aь:0 

A8<2>;V:0) A?@8Oє H284:V9 >@Vє=B0FVW, B>4V O: :>;V@=0 Vє@0@EVO ?V4A8;Nє 

:0B53>@870FVN V=D>@<0FVW. (>@<0B :>=F5=B@8G=>3> ?@54AB02;5==O ?>A8;Nє 

A8AB5<0B870FVN ?>4V9, >?B8<V7CNG8 A?@89<0==O 52>;NFVW ";V<?V9Aь:8E V3>@ 2 

є48=><C 2V7C0;ь=><C ?>;V. �=B5@0:B82=0 V=D>3@0DV:0 All the Medalists: Men’s 

100-Meter Sprint (482. @8A. 3.40) <>45;Nє 52>;NFVN A?@8=B5@Aь:8E @5:>@4V2 =0 

";V<?V9Aь:8E V3@0E, 70AB>A>2CNG8 B>G:>2V 4V03@0<8 7 G0A>2>N H:0;>N 4;O 

2V4>1@065==O ?>ABC?>2>W 7<V=8 H284:>ABV ;53:>0B;5BV2. "A=>2=89 0:F5=B 

7@>1;5=> =0 3>@87>=B0;ь=8E H:0;0E H284:>ABV B0 ?>@V2=O;ь=8E 3@0DV:0E 

<540;VABV2, I> 45<>=AB@CNBь 2V4=>A=5 @>7B0HC20==O A?>@BA<5=V2 I>4> 

@5:>@4=>3> 701V3C 'A59=0 �>;B0 C 2012 @>FV. �8:>@8AB0==O 0@EV2=8E D>B>3@0DV9, 

B5:AB>28E 0=>B0FV9 B0 0=0;VB8G=8E 1;>:V2 70157?5GCє :>=B5:ABC0;ь=5 @>7H8@5==O 

40=8E. �=B5@0:B82=V <>4C;V, 7>:@5<0 48=0<VG=V 3@0DV:8, ?V4:07:8 B0 040?B82=0 

=02V30FVO, ?V428ICNBь 5D5:B82=VABь 270є<>4VW :>@8ABC20G0 7 V=D>@<0FVєN. 

)@>=>;>3VG=89 ?@8=F8? >@30=V70FVW 4>72>;Oє ?@>AB568B8 4>23>AB@>:>2C 48=0<V:C 

7<V=, 0 1030B>H0@>20 AB@C:BC@0 2V7C0;V70FVW ?>є4=Cє 0=0;VB8G=89 ?V4EV4 V7 

3=CG:8<8 V=AB@C<5=B0<8 4>A;V465==O A?>@B82=>W AB0B8AB8:8. 

%H9D4 ECBEB5G :<FFO. �=D>3@0DV:0 Famous Writers' Sleep Habits and 

Literary Productivity (482. @8A. 3.41) @50;V7Cє <5@5652C AE5<C, O:0 2V4>1@060є 

270є<>72’O7>: <V6 @568<0<8 A=C B0 ?@>4C:B82=VABN ?8Aь<5==8:V2, 

28:>@8AB>2CNG8 ?>@B@5B8, ;V=V9=V 72’O7:8 B0 ?V:B>3@0<8 3>48==8:V2 4;O 
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0:F5=BC20==O ?5@V>4V2 0:B82=>ABV B0 2V4?>G8=:C. �=B53@0FVO 4V03@0< 

?@>4C:B82=>ABV 70157?5GCє :V;ь:VA=89 28<V@ C :>=B5:ABV 68BBє2>3> @8B<C 02B>@V2. 

�=0;>3VG=8< ?@>є:B>< є V=D>3@0DV:0 Creative Routines (482. @8A. 3.41), 2 O:V9 

70AB>A>2CNBьAO :>=F5=B@8G=V :@C3>2V 4V03@0<8, 45 4>1>289 @>7?>@O4>: 2V4><8E 

>A>18AB>AB59 @>7?>4V;5=89 70 :>;ь>@>28<8 A53<5=B0<8, O:89 C=0>G=Nє 

?>@V2=O;ь=89 0=0;V7. %B8;V7>20=V @0<:8 ?>@B@5BV2 ?V4:@5A;NNBь 

V=482V4C0;ь=VABь, 0 <>4C;ь=0 :><?>78FVO >?B8<V7Cє 7G8BC20=VABь 40=8E. 

�8:>@8AB0==O ;0:>=VG=8E B5:AB>28E 1;>:V2 V <>=>E@><=>W ?0;VB@8 70157?5GCє 

:>3=VB82=C 4>ABC?=VABь B0 2V7C0;ь=C FV;VA=VABь. "18420 ?@>є:B8 45<>=AB@CNBь 

5D5:B82=VABь <5@56528E V :>=F5=B@8G=8E AE5< C 2V7C0;V70FVW 4>1>28E @8B<V2 B0 

?@>4C:B82=>ABV 2840B=8E >A>18AB>AB59, ?>є4=CNG8 :V;ь:VA=89 0=0;V7 V7 

3@0DVG=>N AB@C:BC@>20=VABN 4;O 70157?5G5==O :>3=VB82=>W 4>ABC?=>ABV B0 

2V7C0;ь=>W 28@07=>ABV. �=D>3@0DVG=89 @5AC@A Counting the Hours. This is how you 

and America spend time each day (482. @8A. 3.41) 2V7C0;V7Cє AB0B8AB8:C @>7?>4V;C 

G0AC 0<5@8:0=FV2 =0 >A=>2V 40=8E A>FV>;>3VG=8E 4>A;V465=ь, 28:>@8AB>2CNG8 

V=B5@0:B82=89 D>@<0B. �70є<>4VO @50;V7CєBьAO G5@57 A;0945@8, I> 4>72>;ONBь 

:>@8ABC20G0< 7<V=N20B8 G0A>2V ?0@0<5B@8 B0 0=0;V7C20B8 7<V=C 0:B82=>AB59 

C?@>4>26 4>18. "A=>2=V 3@0DVG=V 5;5<5=B8 2:;NG0NBь ;V=V9=V G0A>2V 3@0DV:8, 

3VAB>3@0<8 B0 :V;ьF52V 4V03@0<8, I> 2V4>1@060NBь @V7=V 0A?5:B8 ?>2AO:45==>3> 

68BBO. �8:>@8AB0==O ?V:B>3@0< 3>48==8:V2 B0 7=0:V2 :0B53>@V9 4VO;ь=>ABV A?@>ICє 

V=B5@?@5B0FVN 40=8E. �=B5@0:B82=V <>4C;V 70157?5GCNBь 48=0<VG=C 7<V=C 

2V7C0;V70FVW, 040?BCNG8 2<VAB 2V4?>2V4=> 4> 281@0=8E ?0@0<5B@V2. (V:A>20=0 

040?B82=VABь 4>72>;Oє 715@V30B8 B>G=VABь ?>40GV :>=B5=BC =0 @V7=8E ?@8AB@>OE, 0 

<>4C;ь=V 2V7C0;V70FVW A?@8ONBь ;53:><C A?@89<0==N 1030B>28<V@=>W V=D>@<0FVW. 

%H9D4 EF4F<EF<><. Daily Data | Statista (482. @8A. 3.42) O2;Oє A>1>N 

AB@C:BC@>20=C :>;5:FVN AB0B8AB8G=8E V=D>3@0DV:, I> >E>?;NNBь H8@>:5 :>;> 

30;C759, 2:;NG0NG8 5:>=><V:C, ?>;VB8:C, >E>@>=C 74>@>2’O B0 A>FV0;ь=V ?@>F5A8. 

)@>=>;>3VG=0 >@30=V70FVO :>=B5=BC 70157?5GCє 0:BC0;V70FVN 40=8E C @50;ь=><C 

G0AV, B>4V O: 70AB>AC20==O 4V03@0<, :0@B>3@0DVG=8E AE5< V 3@0DVG=8E V=48:0B>@V2 
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A?@8Oє 0=0;VB8G=><C >?@0FN20==N V=D>@<0FVW. �024O:8 2V7C0;ь=V9 V=B53@0FVW 

A:;04=8E AB0B8AB8G=8E <0A82V2 F59 @5AC@A =01C20є >A>1;82>W 7=0GCI>ABV 4;O 

4>A;V4=8Fь:>W B0 5:A?5@B=>W 4VO;ь=>ABV. Information is Beautiful (482. @8A. 3.42) 

A?5FV0;V7CєBьAO =0 B@0=AD>@<0FVW A:;04=8E AB0B8AB8G=8E 40=8E C 2V7C0;ь=> 

AB@C:BC@>20=V 3@0DVG=V <>45;V. �40?B82=89 48709= 70157?5GCє 7@CG=89 ?5@53;O4 

=0 @V7=8E ?@8AB@>OE, 0 E@>=>;>3VG=5 3@C?C20==O :>=B5=BC 4>72>;Oє 2V4AB56C20B8 

>=>2;5==O C 2V7C0;ь=V9 0=0;VB8FV. "A>1;82VABN @5AC@AC є 02B>@Aь:V <5B>48 

3@0DVG=>3> C7030;ь=5==O V=D>@<0FVW G5@57 4V03@0<8, :0@B>3@0DVG=V <>45;V B0 

V=B5@0:B82=V 5;5<5=B8. #>є4=0==O 5AB5B8G=>W 28@07=>ABV B0 V=D>@<0FV9=>W 

<VAB:>ABV @>18Bь @5AC@A 5D5:B82=8< 4;O 0=0;V7C 25;8:8E <0A82V2 40=8E C 

=0C:>28E B0 5:>=><VG=8E 4>A;V465==OE. �024O:8 ?>є4=0==N E@>=>;>3VG=>W 

>@30=V70FVW, 040?B82=8E 2V7C0;ь=8E <>45;59 V 3@0DVG=>W 0=0;VB8:8, FV @5AC@A8 

70157?5GCNBь 28A>:89 @V25=ь AB@C:BC@>20=>3> ?@54AB02;5==O AB0B8AB8G=8E 40=8E, 

I> A?@8Oє WE=V9 5D5:B82=V9 V=B5@?@5B0FVW B0 ?@8:;04=><C 28:>@8AB0==N 2 

=0C:>28E, 5:>=><VG=8E V A>FV0;ь=8E 4>A;V465==OE. 

%H9D4 EFD4IG64AAO. Workers’ Comp Benefits: How Much is a Limb Worth? 

(482. @8A. 3.43) є V=D>@<0FV9=>-0=0;VB8G=8< @5AC@A><, I> 28:>@8AB>2Cє 

V=B5@0:B82=C 2V7C0;V70FVN 4;O ?>@V2=O==O AB@0E>28E 28?;0B 70 2B@0BC :V=FV2>: C 

@V7=8E HB0B0E %,�. $5A?>=A82=89 48709= 040?BCєBьAO 4> @V7=8E ?@8AB@>W2, 0 

:><?;5:A=5 3@C?C20==O 4>72>;Oє ?>@V2=N20B8 40=V 70 @53V>=0<8. �@0DVG=0 <>45;ь 

28:>@8AB>2Cє A8;C5B8 ;N4Aь:>3> BV;0 7 :>;ь>@>28< :>4C20==O< :><?5=A0FV9, B8< 

A0<8< C=0>G=NNG8 DV=0=A>2V 2V4<V==>ABV. $5AC@A є 5D5:B82=8< V=AB@C<5=B>< 4;O 

0=0;V7C ?>;VB8:8 AB@0E>28E 28?;0B V 28O2;5==O 48A?@>?>@FV9 C @53V>=0;ь=><C 

70:>=>402AB2V. 

%H9D4 F9A89AJV=. �=D>3@0DV:0 The Bright Future of Car Sharing 

(482. @8A. 3.44) ?@>3=>7Cє @>728B>: A?V;ь=>3> :>@8ABC20==O 02B><>1V;O<8 G5@57 

E@>=>;>3VG=C <>45;ь ?>40==O V=D>@<0FVW 7 28:>@8AB0==O< EC4>6=VE V;NAB@0FV9, 

?V:B>3@0< B0 AB>2?G0AB8E 4V03@0<, I> 2V7C0;V7CNBь 7<V=C B@0=A?>@B=>W 

5:>A8AB5<8. �=B5@0:B82=V <>4C;V =02545==O 0:F5=BCNBь =0 :;NG>28E B5=45=FVOE, 0 
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DV:A>20=0 040?B82=VABь 70157?5GCє AB01V;ь=5 2V4>1@065==O =0 @V7=8E ?@8AB@>OE. 

#@>є:B Fertility and Mortality (482. @8A. 3.44) 0=0;V7Cє 3;>10;ь=V 45<>3@0DVG=V 

7<V=8 G5@57 @>7AVN20;ь=V 4V03@0<8, ;V=V9=V 3@0DV:8 B0 V=B5@0:B82=V :0@B8, 

4>72>;ONG8 :>@8ABC20G0< 7<V=N20B8 ?0@0<5B@8 2V4>1@065==O G5@57 V=B5@0:B82=V 

5;5<5=B8 B0 2V4?>2V4=V 5;5<5=B8 :5@C20==O. �?@>20465==O 35>?@>AB>@>28E 

5;5<5=BV2 ?>A8;Nє 0=0;VB8G=C B>G=VABь, B>4V O: DV:A>20=89 @V25=ь 040?B82=>ABV 

?V4B@8<Cє AB01V;ь=VABь 2V7C0;V70FVW. Who’s Been Working in America? An exploration 

of 50 years (482. @8A. 3.44) 70AB>A>2Cє :><1V=0FVN G0A>28E 3@0DV:V2, 3VAB>3@0< B0 

:@C3>28E 4V03@0< 4;O 2V7C0;V70FVW 709=OB>ABV =0A5;5==O %,� ?@>BO3>< 50 @>:V2. 

�40?B82=V ?0=5;V, =02545==O B0 5;5<5=B8 2V4B2>@5==O 0=V<0FVW 4;O 45<>=AB@0FVW 

48=0<V:8 2V4?>2V4=8E 7<V=, 0 ?V:B>3@0<8 A?@8ONBь A5<0=B8G=><C C7030;ь=5==N 

:0B53>@V9 709=OB>ABV. 

%H9D4 F9IAB?B7V=. �=D>3@0DV:0 HTML5 & CSS3 Readiness (482. @8A. 3.45) 

@50;V7Cє @04V0;ь=C 4V03@0<C, I> 2V7C0;V7Cє 48=0<V:C ?V4B@8<:8 A?5F8DV:0FV9 

HTML5 B0 CSS3 @V7=8<8 2511@0C75@0<8 C G0A>2><C 28<V@V. *5=B@0;ь=89 2C7>; 

?@8 =02545==V <VAB8Bь =072C 2V4?>2V4=>3> AB0=40@BC, 2V4 O:>3> :>=F5=B@8G=> 

@>7E>4OBьAO 4C38, I> ?>7=0G0NBь 9>3> 4>ABC?=VABь C ?52=><C 1@0C75@V. %53<5=B8 

73@C?>20=V 70 :0B53>@VO<8 1@0C75@V2 V7 70AB>AC20==O< :>;V@=>W 48D5@5=FV0FVW, I> 

?V428ICє A5<0=B8G=C 4>ABC?=VABь V=D>@<0FVW. �>=B@0AB=5 :>4C20==O 70157?5GCє 

28A>:C 2V7C0;ь=C G8B015;ь=VABь, 0 V=B5@0:B82=0 <>45;ь 270є<>4VW 4>72>;Oє 

45B0;V7>20=> 0=0;V7C20B8 B5=45=FVW 2?@>20465==O B5E=>;>3V9.  V=V<0;VAB8G=89 

AB8;ь, ;>3VG=0 AB@C:BC@870FVO B0 2V4ACB=VABь =04;8H:>28E 45:>@0B82=8E 

5;5<5=BV2 A?@8ONBь B>G=V9 B0 5D5:B82=V9 ?5@540GV 40=8E, >@Vє=B>20=V9 =0 

B5E=VG=C 0C48B>@VN. �=D>3@0DV:0 How Speakers Make Sound (482. @8A. 3.45) 

45<>=AB@Cє ?@8=F8? @>1>B8 48=0<V:V2 G5@57 ?@>AB>@>2>-E@>=>;>3VG=89 ?V4EV4, 

28:>@8AB>2CNG8 AE5<0B8G=V @>7@V78, A?5:B@0;ь=89 0=0;V7 V 48=0<VG=V 3@0DVG=V 

5;5<5=B8 4;O ?>OA=5==O DV78:8 72C:C. �V03@0<8 A8=CA>W40;ь=8E E28;ь, 0<?;VBC4=V 

3@0DV:8 B0 V=B5@0:B82=V <>4C;V (0=V<0FVO, ?V4:07:8, <0AHB01>20=V AE5<8) 

?V428ICNBь :>3=VB82=C 5D5:B82=VABь ?>40GV <0B5@V0;C. AI Is Already Wreaking 
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Havoc on Global Power Systems (482. @8A. 3.45) 0=0;V7Cє 2?;82 HBCG=>3> V=B5;5:BC 

=0 3;>10;ь=V 5=5@3><5@56V, 28:>@8AB>2CNG8 AC?CB=8:>2V 7=V<:8, :0@B>3@0DVG=V 

<>45;V B0 G0A>2V @O48, O:V 4>72>;ONBь ?@>AB568B8 B@0=AD>@<0FVN 5=5@35B8G=8E 

?@>F5AV2 C ?@>AB>@V B0 G0AV. �=B5@0:B82=V <>4C;V 7 ?@>:@CB:>N, =02545==O< V 

DV;ьB@0FVєN 70157?5GCNBь 45B0;V7>20=89 0=0;V7. A Visual Introduction to Machine 

Learning (482. @8A. 3.45) ?>OA=Nє >A=>28 <0H8==>3> =02G0==O G5@57 ?>A;V4>2=C 

2V7C0;V70FVN 0;3>@8B<V2 :;0A8DV:0FVW, 28:>@8AB>2CNG8 ?@>:@CGC20==O, 0=V<>20=V 

?>OA=5==O, B>G:>2V 4V03@0<8, 3VAB>3@0<8 B0 45=4@>3@0<8 4;O 45<>=AB@0FVW 7<V= 

:;0A8DV:0FV9=8E <56 =0 :>6=><C 5B0?V. Prometheus Fuels (482. @8A. 3.45) 

2V7C0;V7Cє ?@>F5A ?5@5B2>@5==O CO₂ C ?0;82> G5@57 B@828<V@=V 0=>B0FV9=V AE5<8, 

GIF-0=V<0FVN B0 4V03@0<8 <>;5:C;O@=>3> @V2=O, O:V 45B0;V7CNBь 5;5:B@>EV<VG=V 

@50:FVW. �@0DVG=89 AB8;ь 7 0:F5=B>< =0 B5<=89 D>= V7 :>=B@0AB=8<8 2V7C0;ь=8<8 

5;5<5=B0<8 ?V4:@5A;Nє B5E=>;>3VG=C A:;04=VABь ?@>F5AC. ISS: International Space 

Station (482. @8A. 3.45) @50;V7Cє V=B5@0:B82=C 2V7C0;V70FVN AB@C:BC@=>W >@30=V70FVW 

B0 DC=:FV>=0;ь=>3> CAB@>N  V6=0@>4=>W :>A<VG=>W AB0=FVW =0 >A=>2V B5E=>;>3VW 

360 View, I> 70157?5GCє ?0=>@0<=89 >3;O4 >1’є:B0 7 CAVE @0:C@AV2. �=B5@0:B82=89 

V=B5@D59A 4>72>;Oє <0AHB01C20==O, >15@B0==O B0 281V@:>289 ?5@53;O4 V=D>@<0FVW 

?@> :>=AB@C:FV9=V <>4C;V, WE B5E=VG=V E0@0:B5@8AB8:8 B0 VAB>@VN 70?CA:C. 

�V7C0;V70FVO V=B53@Cє B@828<V@=V <>45;V, AB@C:BC@=V AE5<8, E@>=>;>3VG=V H:0;8 

@>728B:C B0 V=D>3@0DVG=V 1;>:8, :><?;5:A=> 2V4>1@060NG8 ?@8=F8?8 

DC=:FV>=C20==O AB0=FV9=8E A8AB5<. Will a Robot Take Your Job? (482. @8A. 3.45) 

70AB>A>2Cє 0;3>@8B<VG=89 0=0;V7 4;O >FV=:8 @878:C 02B><0B870FVW ?@>D5AV9, 

V=B53@CNG8 ?V:B>3@0<8 ?@>D5AV9, V:>=>3@0DVG=V A8<2>;8 B0 F8D@>2V V=48:0B>@8 

@V2=O @878:C. �8709= >@Vє=B>20=89 =0 ?5@A>=0;V7>20=89 ?@>3=>7 B0 3=CG:5 

A>@BC20==O 40=8E G5@57 48=0<VG=V DV;ьB@8. %B0B8G=V V=D>3@0DV:8 

What is the Deep Web? (482. @8A. 3.45) B0 The Data That Lies Beneath (482. @8A. 3.45) 

@50;V7CNBь :>=F5?FVN V=D>@<0FV9=8E @V2=V2 3;818==>3> �=B5@=5BC G5@57 

<5B0D>@C 09A15@30, O:0 45<>=AB@Cє @>7?>4V; <V6 7030;ь=>4>ABC?=8<8 B0 

?@8E>20=8<8 40=8<8. �V7C0;ь=0 AB@C:BC@0 ?>є4=Cє V:>=>3@0DVG=V A8<2>;8 (70<:8, 
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:@8?B>20;NB8, D09;8), 1;>:-AE5<8 B0 4V03@0<8, 0 B5<=0 3@04Vє=B=0 ?0;VB@0 

?V4A8;Nє 5D5:B ?@8E>20=>ABV V=D>@<0FVW. �=D>3@0DVG=V ?@>є:B8 C AD5@V 

B5E=>;>3V9 45<>=AB@CNBь H8@>:89 A?5:B@ 2V7C0;ь=8E AB@0B53V9 3 2V4 

?@>AB>@>2>-E@>=>;>3VG=>3> <>45;N20==O B5E=VG=8E ?@>F5AV2 4> V=B5@0:B82=>3> 

0=0;V7C 40=8E B0 0;3>@8B<VG=>W >FV=:8 @878:V2. �8:>@8AB0==O 0=V<0FVW, 

B@828<V@=>W 2V7C0;V70FVW, :0@B>3@0DVG=8E <>45;59 B0 :>=F5?BC0;ь=8E <5B0D>@ 

?V428ICє :>3=VB82=C 4>ABC?=VABь A:;04=>W V=D>@<0FVW, 70157?5GCNG8 5D5:B82=C 

V=B53@0FVN 3@0DVG=8E <5B>4V2 C B5E=>;>3VG=89 48A:C@A. 

%H9D4 I4DKG64AAO. �=D>3@0DV:0 Fruits: When are they in season? 

(482. @8A. 3.46) ?@54AB02;Oє A57>==VABь D@C:BV2 C D>@<0BV :>=F5=B@8G=>W :@C3>2>W 

4V03@0<8, I> 2V7C0;V7Cє ?5@V>48 4>7@V20==O ?@>BO3>< @>:C. *5=B@0;ь=8< 

5;5<5=B>< 28ABC?0NBь ?V:B>3@0<8 =>60 B0 2845;:8, I> 0:F5=BCNBь 

30AB@>=><VG=C B5<0B8:C. �>;ь>@>25 :>4C20==O A53<5=BV2 GVB:> A?V22V4=>A8Bь 

D@C:B8 7 2V4?>2V4=8<8 A57>=0<8, B>4V O: @04V0;ь=V ;V=VW D>@<CNBь AB@C:BC@>20=C 

A8AB5<C 72’O7:V2. &5:AB>2V <VB:8 =0 ?5@8D5@VW 70157?5GCNBь ;>3VG=89 2V7C0;ь=89 

?>BV:. �030;><, V=D>3@0DV:0 5D5:B82=> ?>є4=Cє A57>==C :;0A8DV:0FVN D@C:BV2 V7 

30AB@>=><VG=>N A8<2>;V:>N, 0 :>=F5=B@8G=0 AB@C:BC@0 B0 :>;ь>@>25 :>4C20==O 

70157?5GCNBь V=BCWB82=5 7G8BC20==O V=D>@<0FVW. �=B5@0:B82=89 @5AC@A What We 

Eat (482. @8A. 3.46) 2V7C0;V7Cє 2?;82 E0@G>28E 728G>: G5@57 <0AHB01>20=V B>G:>2V 

3@0DV:8 B0 :@C3>2V 4V03@0<8, O:V 2V4>1@060NBь @V25=ь 28:84V2 CO₂ 4;O @V7=8E 

:0B53>@V9 ?@>4C:BV2. (C=:FV>=0; 2:;NG0є A>@BC20==O, 22545==O ?0@0<5B@V2 V 

DV;ьB@0FVN 2 @50;ь=><C G0AV, 0 @5A?>=A82=89 48709= 70157?5GCє 7@CG=VABь 0=0;V7C 

=0 1C4ь-O:8E ?@8AB@>OE. What the World Eats (482. @8A. 3.46) 2V4 National 

Geographic 4>A;V46Cє 3;>10;ь=V E0@G>2V B5=45=FVW G5@57 V=B5@0:B82=C A;0945@=C 

=02V30FVN B0 V=B5@0:B82=V <>4C;V, O:V 4>72>;ONBь ?>@V2=N20B8 A?>6820==O 

?@>4C:BV2 C @V7=8E :@0W=0E. �@0DVG=0 AB@C:BC@0 2:;NG0є :@C3>2V 4V03@0<8, 

?;>I8==V 3@0DV:8 B0 V:>=>3@0DVG=V <0@:5@8, O:V 70157?5GCNBь 48=0<VG=C 

040?B0FVN 40=8E. GMO: Your Right to Know (482. @8A. 3.46) ?>A;V4>2=> 28:;040є 

V=D>@<0FVN ?@> ?>H8@5==O � " C E0@G>2V9 ?@><8A;>2>ABV, 28:>@8AB>2CNG8 
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?>5B0?=89 28:;04 <0B5@V0;C G5@57 :>=B@0AB=V :>;ь>@8, B5:AB>2V 1;>:8 7 

<0@:5@0<8, ?V:B>3@0<8 B0 :0@B>3@0DVG=V 5;5<5=B8. �V7C0;ь=89 :>=B5=B 2:;NG0є 

A5@B8DV:0FV9=V ?>7=0G:8, :@C3>2V 4V03@0<8 B0 B5<0B8G=> AB8;V7>20=V V;NAB@0FVW, 

I> ?V4:@5A;NNBь 5:>;>3VG=89 :>=B5:AB B5<8. (V:A>20=0 :><?>78FVO 70157?5GCє 

;V=V9=5 A?@89<0==O <0B5@V0;C 157 =5>1EV4=>ABV 4>40B:>2>W V=B5@0:B82=>W 

270є<>4VW. #@54AB02;5=V V=D>3@0DVG=V @5AC@A8 45<>=AB@CNBь @V7=>?;0=>2V ?V4E>48 

4> 2V7C0;V70FVW E0@G>28E B5=45=FV9, 5:>;>3VG=8E 0A?5:BV2 A?>6820==O B0 2?;82C 

� ", ?>є4=CNG8 V=B5@0:B82=V <5E0=V7<8, 0=0;VB8G=V 4V03@0<8 B0 3@0DVG=C 

AB@C:BC@C 4;O 5D5:B82=>3> 4>=5A5==O V=D>@<0FVW. 

#@>2545=89  0=0;V7 ?@8:;04V2 251V=D>3@0DV:8, 74V9A=5=89 =0 >A=>2V 

02B>@Aь:8E :@8B5@VW2, AB02 ?V4ґ@C=BO< 4;O WW 48D5@5=FV0FVW 70 

AB@C:BC@=>->@30=V70FV9=8<8 @V2=O<8. &0:8< G8=><, <>6=0 :>=AB0BC20B8 

=0ABC?=5: 

● �95VAHB7D4HV>4-5?B> є 02B>=><=>N 2V7C0;ь=>-:><C=V:0B82=>N >48=8F5N, 

I> DC=:FV>=Cє O: AB@C:BC@=89 5;5<5=B 251AB>@V=:8 B0 2>4=>G0A 28:>=Cє 

@>;ь :>=F5?BC0;ь=> 7025@H5=>3> ?>AB5@0. �>=0 <>65 28ABC?0B8 O: 

>A=>2=89 =>AV9 V=D>@<0FVW 01> O: V;NAB@0B82=89, 4>?>2=N20;ь=89 

<0B5@V0;, I> 71030GCє B5:AB>289 :>=B5=B V ?>A8;Nє 9>3> A5<0=B8G=C 

3;818=C. �024O:8 2=CB@VH=V9 :><?>78FV9=V9 ;>3VFV, 1;>:-V=D>3@0DV:0 

A8=B57Cє B5:AB>2V, 3@0DVG=V B0 <C;ьB8<54V9=V 5;5<5=B8, 70157?5GCNG8 

:>35@5=B=VABь ?>40==O V=D>@<0FVW. �W V=B53@0FVO C F8D@>25 A5@54>28I5 

4>72>;Oє AB2>@N20B8 AB@C:BC@>20=V 2V7C0;ь=V 2C7;8, ?V4:@V?;NNG8 

0=0;VB8G=89 ?>B5=FV0; <0B5@V0;C. /: V;NAB@0B82=89 5;5<5=B, 

1;>:-V=D>3@0DV:0 =040є 4>40B:>289 :>=B5:AB, ?>OA=Nє ?@8G8==>-=0A;V4:>2V 

72’O7:8, 45B0;V7Cє >:@5<V 0A?5:B8 4>A;V46C20=>3> O28I0, A?@8ONG8 

D>@<C20==N 1030B>@V2=52>3> :>3=VB82=>3> 4>A2V4C :>@8ABC20G0 

(482. @8A. 3.47). 

● �95VAHB7D4HV>4-EFBDVA>4 28:>=Cє =0@0B82=C DC=:FVN, 28ABC?0NG8 

:><?;5:A=8< :><C=V:0FV9=8< A5@54>28I5<, C <560E O:>3> D>@<CєBьAO 
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FV;VA=89 2V7C0;ь=>-V=D>@<0FV9=89 48A:C@A. �W AB@C:BC@0 A?@O<>20=0 =0 

@>73>@B0==O 7<VAB>2=>W ;V=VW, I> 70157?5GCє ?>A;V4>2=5 B0 ;>3VG=5 ?>40==O 

<0B5@V0;C, C<>6;82;NNG8 1030B>@V2=5289 0=0;V7 40=8E. �=B53@0FVO 

B5:AB>2>3> :>=B5=BC, <C;ьB8<54V9=8E :><?>=5=BV2 B0 V=B5@0:B82=8E <>4C;V2 

A?@8Oє @>7H8@5==N A5<0=B8G=>3> ?@>AB>@C V=D>3@0DV:8, I> 4>72>;Oє 

3;81H5 28A2VB;N20B8 ?@54<5B 4>A;V465==O. �024O:8 Fь><C AB2>@NєBьAO 

:>35@5=B=0 A8AB5<0 ?>40==O V=D>@<0FVW, O:0 =5 ;8H5 >?B8<V7Cє 

:>@8ABC20Fь:5 A?@89<0==O, 0 9 ?V4A8;Nє 0=0;VB8G=89 ?>B5=FV0; 2V7C0;V70FVW 

(482. @8A. 3.48). 

● �95VAHB7D4HV>4-@9D9:4 є =0928I8< AB@C:BC@=>->@30=V70FV9=8< @V2=5<, I> 

>1’є4=Cє <=>68=C 251AB>@V=>: C FV;VA=C ?;0BD>@<C, O:0 <>65 28ABC?0B8 O: 

A8<C;OFV9=0 <>45;ь, 1030B>H0@>20 2V7C0;V70FVO G8 V=B5@0:B82=5 

V=D>@<0FV9=5 A5@54>28I5. ":@5<C :0B53>@VN AB0=>2;OBь 251@5AC@A8, I> 

DC=:FV>=CNBь O: 03@530B>@8 @V7=>?;0=>28E V=D>3@0DV:, 28:>=CNG8 @>;ь 

=>28==8E 01> 0=0;VB8G=8E ?;0BD>@<, 45 V=B53@CNBьAO AB0B8AB8G=V 72VB8, 

V=B5@?@5B0FVW A>FV0;ь=>-5:>=><VG=8E 40=8E B0 V=HV V=D>@<0FV9=V <0B5@V0;8. 

�024O:8 C73>465=V9 AB8;VAB8FV, 040?B82=V9 0@EVB5:BC@V B0 @>730;C65=V9 

=02V30FVW 251A09B8 740B=V @5?@575=BC20B8 A:;04=V ?@>F5A8, 48=0<VG=V 40=V B0 

AB@C:BC@=V 270є<>72’O7:8 (482. @8A. 3.49). 

�87=0G5==O 707=0G5=8E @V2=V2 251V=D>3@0DV:8 70157?5GCє A8AB5<=C >A=>2C 

4;O D>@<C20==O ?@>є:B=>->FV=N20;ь=>W <>45;V, O:0 2V4>1@060є A?>A>18 

AB@C:BC@>20=>3> ?>40==O V=D>@<0FVW C F8D@>2><C A5@54>28IV. �>65= @V25=ь 

<>45;Nє A?5F8DVG=C >@30=V70FVN :>=B5=BC, 287=0G0NG8 =02V30FV9=V <5E0=V7<8, 

V=B5@0:B82=V <>6;82>ABV B0 ;>3V:C 270є<>4VW :>@8ABC20G0 7 40=8<8. 
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�8A=>2:8 4> @>74V;C 3 

1. #@>0=0;V7>20=> >A>1;82>ABV 251A09BC O: :><C=V:0B82=>W ?;0BD>@<8 4;O @50;V70FVW 

V=D>3@0DV:8, I> 4>72>;8;> 287=0G8B8 9>3> AB@C:BC@=V, 040?B82=V B0 B5E=>;>3VG=V 

0A?5:B8, 0 B0:>6 28A2VB;8B8 AB0B8G=V, <C;ьB8<54V9=V B0 V=B5@0:B82=V D>@<0B8 

251V=D>3@0DV:8. �><?0@0B82=89 0=0;V7 4>72>;82 28O28B8 WE ?5@52038 B0 =54>;V:8. 

2. �><?;5:A=> ?@>0=0;V7>20=> ACG0A=V 2V7C0;ь=V, B5E=>;>3VG=V B0 :>@8ABC20Fь:V 

B5=45=FVW 251V=D>3@0DV:8, I> 4>72>;82 287=0G8B8 :;NG>2V ?V4E>48 4> WW @50;V70FVW 

C F8D@>2><C A5@54>28IV 7 @V7=8E @0:C@AV2, 7>:@5<0 2@0E>2CNG8 AB8;ь>2V B0 

:><?>78FV9=V >A>1;82>ABV, B5E=VG=V 70A>18 02B><0B870FVW B0 040?B82=>ABV, 0 B0:>6 

A?5F8DV:C :>@8ABC20Fь:>W 270є<>4VW. 

3. $>73;O=CB> =0O2=V :;0A8DV:0FVW V=D>3@0DV:8, O:V 287=0G0NBь WW :;NG>2V 

E0@0:B5@8AB8:8. �8O2;5=> >A=>2=V ?V4E>48 4> :;0A8DV:0FVW 70 ?@87=0G5==O<, 

<5B>40<8 2V7C0;V70FVW, B5<0B8G=>N A?@O<>20=VABN, @V2=5< ?@54AB02;5==O B0 

A?>A>1>< ?>40==O V=D>@<0FVW. (>@<C20==O 02B>@Aь:8E :@8B5@VW2 0=0;V7C 

4>72>;8;> 284V;8B8 1030B>@V2=52C >@30=V70FVN 251V=D>3@0DV:8. 

4. #@>2545=> 0=0;V7 5<?V@8G=8E 7@07:V2 @V7=>?;0=>2>W 251V=D>3@0DV:8, 74V9A=5=89 

=0 >A=>2V @>7@>1;5=8E 02B>@Aь:8E :@8B5@VW2 0=0;V7C. �V= 4>72>;82 28O28B8 

70:>=><V@=>ABV C 28:>@8AB0==V 2V7C0;ь=8E, DC=:FV>=0;ь=8E B0 :><C=V:0B82=8E 

@VH5=ь C F8D@>2><C A5@54>28IV. "FV=:0 48709=5@Aь:8E AB@0B53V9, B5E=>;>3VG=8E 

?V4E>4V2 V <5E0=V7<V2 :>@8ABC20Fь:>W 270є<>4VW 70157?5G8;0 287=0G5==O 

5D5:B82=8E <>45;59 AB@C:BC@C20==O :>=B5=BC. � @57C;ьB0BV 0=0;V7C 28>:@5<;5=> 

B@8 @V2=V >@30=V70FVW 251V=D>3@0DV:8 3 1;>:, AB>@V=:0 B0 <5@560, :>65= V7 O:8E <0є 

A2>W C=V:0;ь=V 2;0AB82>ABV 2 :>=B5:ABV 251A5@54>28I0. "B@8<0=V @57C;ьB0B8 

A;C3CNBь >A=>2>N 4;O ?>40;ьH>W @>7@>1:8 ?@>є:B=>->FV=N20;ь=>W <>45;V 

251V=D>3@0DV:8.  
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$"���� 4. ("$ '��!!/ #$"Є�&!"-"*�!.���Ь!"�  "���� 
����!("�$�(��� � �" '!���&��!" ' %�$��"��Щ� ���%��&' 

4.1. #@>є:B=>->FV=N20;ь=0 <>45;ь 251V=D>3@0DV:8 

#DBє>FAB-BJVAN64?PA4 @B89?P 695VAHB7D4HV>< V=B53@Cє ?@8=F8?8 

?@>є:BC20==O B0 >FV=N20==O 2 є48=C A8AB5<=C >A=>2C, I> >E>?;Nє ?@8=F8?8, 

<5B>48:8 B0 :@8B5@VW >FV=N20==O 251V=D>3@0DV:8 C F8D@>2><C A5@54>28IV. 

 >45;ь ґ@C=BCєBьAO =0 B@ь>E >@30=V70FV9=8E @V2=OE 3 251V=D>3@0DV:0-1;>:, 

251V=D>3@0DV:0-AB>@V=:0, 251V=D>3@0DV:0-<5@560 3 :>65= 7 O:8E <0є 2;0A=V 

A?5F8DVG=V ?@8=F8?8, <5B>48:8 B0 :@8B5@VW >FV=N20==O (482. @8A. 4.1, 4.5). 

�078A>< ?@>є:B=>->FV=N20;ь=>W <>45;V A;C3Cє EG>GCAVEFP >?NKB6<I 

CV8IB8V6, O:V 70157?5GCNBь WE =0C:>2C >1ґ@C=B>20=VABь B0 FV;VA=VABь, 0 A0<5: 

&9BD9F<KA<= CV8IV8 8B HBD@G64AAO CDBє>FAB-BJVAN64?PABW @B89?V 

695VAHB7D4HV>< ґ@C=BCєBьAO =0 <V648AF8?;V=0@=><C A8=B57V B5>@5B8G=8E 

?>;>65=ь V=D>@<0FV9=>3> 48709=C, :>3=VB82=>W ?A8E>;>3VW, 2V7C0;ь=8E 

:><C=V:0FV9, <0A>28E :><C=V:0FV9 V 4>A;V465=ь :>@8ABC20Fь:>3> 4>A2V4C. #V4E>48 

V=D>@<0FV9=>3> 48709=C (E. Tufte) 4>72>;ONBь 70157?5G8B8 ;>3VG=VABь, AB@C:BC@=C 

?@>7>@VABь B0 7<VAB>2C B>G=VABь V=D>3@0DVG=8E <0B5@V0;V2. �0A048 :>3=VB82=>W 

?A8E>;>3VW (35HB0;ьB?A8E>;>3VO, B5>@VW R. Arnheim, J. Sweller, P. Johnson-Laird) 

A?@8ONBь >?B8<V70FVW 2V7C0;ь=>3> A?@89=OBBO, <V=V<V70FVW :>3=VB82=>3> 

=020=B065==O B0 D>@<C20==N 7@>7C<V;8E <5=B0;ь=8E <>45;59 C :>@8ABC20GV2. 

�>=F5?FVW 2V7C0;ь=8E :><C=V:0FV9 (A5<V>B8G=0 B5>@VO Ch. S. Peirce, 3@0DVG=0 

A5<V>;>3VO J. Bertin, 2V7C0;ь=0 3@0<0B8:0 G. Kress V T. van Leeuwen, 2V7C0;ь=0 

@8B>@8:0 S. K. Foss, ?>42V9=5 :>4C20==O A. Paivio, B5>@VO :>;ь>@C J. Itten, 

A5<V>B8:0 3@0DVG=>3> 48709=C S. Skaggs) 70157?5GCNBь A5<0=B8G=C =0A8G5=VABь, 

:><?>78FV9=C 28@07=VABь B0 5AB5B8G=C ?5@5:>=;82VABь V=D>3@0DV:8. #>;>65==O 

<0A>28E :><C=V:0FV9 (B5>@VO 28:>@8AB0==O B0 704>2>;5==O E. Katz, :>=F5?FVO 

=0@0B82=>3> <8A;5==O J. Bruner) >@Vє=B>20=V =0 4>AO3=5==O 5D5:B82=>W 270є<>4VW 7 

:>@8ABC20G5< G5@57 GVB:5 :><C=V:0B82=5 ?>2V4><;5==O, B>4V O: 4>A;V465==O 

:>@8ABC20Fь:>3> 4>A2V4C (;N48=>->@Vє=B>20=89 48709= D. A. Norman, <>45;V 
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UX-48709=C J. J. Garrett) 4>72>;ONBь 2@0E>2C20B8 >A>1;82>ABV B0 ?>254V=:>2V 

?0B5@=8 0C48B>@VW. 

 9FB8B?B7VKA<= CV8IV8 8B HBD@G64AAO CDBє>FAB-BJVAN64?PABW @B89?V 

695VAHB7D4HV>< 107CєBьAO =0 V=B53@0FVW V=D>@<0FV9=>3> 48709=C, <5B>48: 

?@>є:BC20==O B0 48709=-<8A;5==O, 0 B0:>6 ?@8=F8?V2 28:>@8AB>2=>ABV B0 

5D5:B82=>W 270є<>4VW 7 :>@8ABC20G5<.  5B>4>;>3VW V=D>@<0FV9=>3> 48709=C 

(ISOTYPE O. Neurath, <5B>4 Fisheye Views G. Furnas, <5B>4 LATCH R. S. Wurman, 

Visual Information-Seeking Mantra B. Shneiderman, ?@8=F8?8 G.R.A.P.H.I.C. 

K.<Stones, <>4C;ь=0 A8AB5<0 V=D>@<0FV9=>3> 48709=C D. Hille, N. Lachenmaier) 

A?@8ONBь GVB:V9 >@30=V70FVW, 4>ABC?=>ABV 9 0=0;VB8G=><C A?@89=OBBN 

V=D>3@0DVG=>3> :>=B5=BC. �>=F5?FVW ?@>є:BC20==O B0 48709=-<8A;5==O (<5B>48:0 

SCAMPER B. Eberle, :>=F5?BC0;ь=5 ?@>є:BC20==O H. A. Simon, <5B>4>;>3VO 

48709=-<8A;5==O D. M. Kelley, ?@8=F8?8 Agile Manifesto K. Beck, M. Fowler, 

J.<Highsmith B0 V=.) 70157?5GCNBь V==>20FV9=89 ?V4EV4 4> AB2>@5==O 

251V=D>3@0DV:8 7 0:F5=B>< =0 040?B82=>ABV, 7@CG=>ABV B0 5D5:B82=>ABV 

V=D>@<0FV9=>W 270є<>4VW. #@8=F8?8 28:>@8AB>2=>ABV (�0:>= (VBA0 P. M. Fitts, 

52@8AB8G=V ?@8=F8?8 J.⠀Nielsen) 4>72>;ONBь 2@0E>2C20B8 :@8B5@VW >FV=N20==O 7 

?>3;O4C 5D5:B82=>ABV, B>G=>ABV 9 704>2>;5=>ABV :>@8ABC20GV2. 

(GA>JVBA4?PA<= CV8IV8 8B HBD@G64AAO CDBє>FAB-BJVAN64?PABW @B89?V 

695VAHB7D4HV>< >@Vє=B>20=89 =0 70157?5G5==O 040?B82=>ABV, ?5@A>=0;V70FVW B0 

28A>:>3> @V2=O 4>ABC?=>ABV V=D>@<0FV9=>3> :>=B5=BC 7 C@0EC20==O< :>3=VB82=8E 

E0@0:B5@8AB8: V @V2=V2 :>@8ABC20Fь:>3> 4>A2V4C. �>3> ACB=VABь ?5@5410G0є 

AB2>@5==O AB@C:BC@>20=>3> 2V7C0;ь=>-:><C=V:0B82=>3> A5@54>28I0, 45 

V=B53@CNBьAO B5:AB>2V, 3@0DVG=V, <C;ьB8<54V9=V 9 V=B5@0:B82=V :><?>=5=B8 4;O 

>?B8<V70FVW 5D5:B82=>ABV A?@89=OBBO V=D>@<0FVW. "A=>2C DC=:FV>=0;ь=>W <>45;V 

AB0=>2;OBь ?@8=F8?8 28:>@8AB>2=>ABV, I> 30@0=BCNBь ;>3VG=C ?>A;V4>2=VABь, 

V=BCWB82=VABь =02V30FVW B0 7@>7C<V;VABь V=B5@D59AC. ' :>=B5:ABV ?@>є:BC20==O 

>A>1;82C C203C ?@84V;5=> =0@0B82=8< AB@0B53VO<, I> 70157?5GCNBь FV;VA=VABь B0 

72'O7=VABь V=D>@<0FVW, 0 B0:>6 <5E0=V7<0< ?5@A>=0;V70FVW, O:V 040?BCNBь 2<VAB 4> 
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V=482V4C0;ь=8E ?>B@51 :>@8ABC20GV2. � >FV=N20;ь=><C 0A?5:BV 0:F5=BCєBьAO 

:>3=VB82=>-?>254V=:>289 2?;82 251V=D>3@0DV:8, I> 287=0G0є >?B8<0;ь=V D>@<8 

?>40==O 9 V=B53@0FVW 40=8E, A?@8ONG8 ?>3;81;5==N 270є<>4VW B0 5D5:B82=VH><C 

70A2>є==N V=D>@<0FVW C F8D@>2><C A5@54>28IV. 

&9IAB?B7VKA<= CV8IV8 8B HBD@G64AAO CDBє>FAB-BJVAN64?PABW @B89?V 

695VAHB7D4HV>< ґ@C=BCєBьAO =0 V=B53@0FVW 040?B82=8E B0 V=B5@0:B82=8E D>@<0BV2, 

O:V 70157?5GCNBь ?5@A>=0;V70FVN :>=B5=BC, 02B><0B870FVN ?@>F5AV2 2V7C0;V70FVW 9 

48=0<VG=VABь F8D@>2>3> A5@54>28I0. �>3> ACB=VABь ?5@5410G0є 28:>@8AB0==O 

0;3>@8B<V2 HBCG=>3> V=B5;5:BC, <0H8==>3> =02G0==O B0 02B><0B87>20=8E A8AB5< 

>1@>1:8 V=D>@<0FVW 2V4?>2V4=> 4> 70?8BV2 :>@8ABC20GV2. ' <560E Web 3.0 

251V=D>3@0DV:0 DC=:FV>=Cє O: 040?B82=0 :><C=V:0B82=0 A8AB5<0, I> 4>72>;Oє C 

@50;ь=><C G0AV ?5@A>=0;V7>20=> 7<V=N20B8 AB@C:BC@C, D>@<0B V A?>AV1 2V7C0;V70FVW 

:>=B5=BC. �8:>@8AB0==O B5E=>;>3V9 4>?>2=5=>W (AR) V 2V@BC0;ь=>W @50;ь=>ABV (VR) 

70157?5GCє ?5@5EV4 2V4 AB0B8G=8E 4> V=B5@0:B82=8E B0 V<5@A82=8E D>@< ?>40==O 

V=D>@<0FVW, @>7H8@NNG8 <>6;82>ABV 2V7C0;ь=>W 270є<>4VW. ":@V< B>3>, V=B53@0FVO 

<>1V;ь=8E B5E=>;>3V9 ?>A8;Nє 4>ABC?=VABь B0 040?B82=VABь 251V=D>3@0DV:8, 

2V4?>2V40NG8 0:BC0;ь=8< 28<>30< ACG0A=>W F8D@>2>W :><C=V:0FVW. 

�DGC< K<AA<>V6 CDBє>FAB-BJVAN64?PABW @B89?V 695VAHB7D4HV>< 28ABC?0NBь 

O: ?52=89 =01V@, O:89 4>72>;Oє C;>3VG=8B8 @>7@>1:C, 2?@>20465==O B0 ?>40;ьH5 
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https://upload.wikimedia.org/wikipedia/commons/thumb/5/59/Zodiaque_de_Dend%C3%A9ra_-_Mus%C3%A9e_du_Louvre_Antiquit%C3%A9s_Egyptiennes_D_38_%3B_E_13482.jpg/1024px-Zodiaque_de_Dend%C3%A9ra_-_Mus%C3%A9e_du_Louvre_Antiquit%C3%A9s_Egyptiennes_D_38_%3B_E_13482.jpg
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�"��&"� �. %#�%"� "#'����"��!�) #$�*Ь �� &� ". 
��%�$&�*�� 

!4G>B6V CD4JV, 6 O><I BCG5?V>B64AB BEAB6AV D9;G?PF4F< 8<E9DF4JVW 

1.  5;ь=8: ". /., %5;V20=>2 �. %. "A>1;82>ABV @>7@>1:8 V=D>3@0DV:8 4;O 

251A5@54>28I0 // �:BC0;ь=V ?8B0==O 3C<0=VB0@=8E =0C: : <V62C7V2Aь:89 

71V@=8: =0C:>28E ?@0Fь <>;>48E 2G5=8E �@>3>18Fь:>3> 45@602=>3> 

?5403>3VG=>3> C=V25@A8B5BC V<5=V �20=0 (@0=:0. 3 2022. 3 �8?. 50. 3 

%. 1213127. 0,31 C<.4.0@. 

2.  5;ь=8: ". /., %5;V20=>2 �. %. �=D>3@0DV:0 O: 70AV1 2V7C0;ь=>W V=B5@?@5B0FVW 

0AB@>=><VG=8E ?>=OBь C 25148709=V // �VA=8: �ь2V2Aь:>W =0FV>=0;ь=>W 0:045<VW 

<8AB5FB2. 3 2019. 3 �8?. 42. 3 %. 40349. 0,45 C<.4.0@. 

3. %5;V20=>2 �. %. �=D>3@0DV:0 O: 5D5:B82=89 70AV1 :><C=V:0FVW ?V4 G0A 2>є==>3> 

AB0=C // �:BC0;ь=V ?8B0==O 3C<0=VB0@=8E =0C: : <V62C7V2Aь:89 71V@=8: 

=0C:>28E ?@0Fь <>;>48E 2G5=8E �@>3>18Fь:>3> 45@602=>3> ?5403>3VG=>3> 

C=V25@A8B5BC V<5=V �20=0 (@0=:0. 3 2023. 3 �8?. 62, B. 2. 3 %. 92396. 0,22 

C<.4.0@. 

4. %5;V20=>2 �. %. �AB>@8G=V 5B0?8 @>728B:C V=D>3@0DV:8 2 :>=B5:ABV 

251A5@54>28I0 // Knowledge, Education, Law, Management. 3 2024. 3 �8?. 

23334. 3 0,22 C<.4.0@.  

5. %5;V20=>2 �. %. �><C=V:0B82=0 5D5:B82=VABь AB0B8G=>W B0 V=B5@0:B82=>W 

V=D>3@0DV:8 C ACG0A=><C 251A5@54>28IV: ?>@V2=O;ь=89 0=0;V7 // �:BC0;ь=V 

?8B0==O 3C<0=VB0@=8E =0C: : <V62C7V2Aь:89 71V@=8: =0C:>28E ?@0Fь <>;>48E 

2G5=8E �@>3>18Fь:>3> 45@602=>3> ?5403>3VG=>3> C=V25@A8B5BC V<5=V �20=0 

(@0=:0. 3 2024. 3 �8?. 75, B. 2. 3 %. 1233130.  
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!4G>B6V CD4JV, O>V ;4E6V8KGNFP 4CDB54JVN @4F9DV4?V6 8<E9DF4JVW 

6. Selivanov I. The efficiency of the infographic as a way for delivering information // 

�8709= V 0@EVB5:BC@0: VAB>@VO V ACG0A=VABь : 71V@=8: B57 <V6=0@>4=>W 

=0C:>2>-B5E=VG=>W :>=D5@5=FVW, 08 3@C4=O 2021 @., �ь2V2. 3 2022. 3 C. 46347. 

0,09 C<.4.0@. (�0 V=H>N B5<0B8:>N) (%5;V20=>2 �. %.).  

7. %5;V20=>2 �. %. �AB>@8G=V >A>1;82>ABV 2V7C0;ь=>W V=B5@?@5B0FVW 0AB@>=><VG=8E 

O28I // Science, innovations and education: problems and prospects : proceedings 

of X International scientific and practical conference, Tokyo, Japan, May 4-6, 

2022. 3 2022. 3 C. 4283435. 0,36 C<.4.0@. 

8. %5;V20=>2 �. %. "A>1;82>ABV 3@0DVG=>W V=B5@0:B82=>W 2V7C0;V70FVW V=D>@<0FVW 

?@> ?5@51V3 2>є==8E 4V9 //  V6=0@>4=0 =0C:>20 ABC45=BAь:0 :>=D5@5=FVO $ � 

':@0W=Aь:>3> 2V;ь=>3> C=V25@A8B5BC 7 =03>48 150-@VGGO !0C:>2>3> B>20@8AB20 

V<5=V ,52G5=:0 : B578,  N=E5=, �020@VO, 24 ;8?=O 2023 @. 3 2023. 3 C. 1303133. 

0,18 C<.4.0@. 

9. %5;V20=>2 �. %. $>;ь 040?B82=>3> 48709=C V=D>3@0DV:8 C ?>:@0I5==V 

:>@8ABC20Fь:>3> 4>A2V4C // �@C30 =0C:>20 ABC45=BAь:0 :>=D5@5=FVO '�': B578, 

 N=E5=, �020@VO, 24 ;8?=O 2023 @. 3 2023. 3 C. 1303133. 0,18 C<.4.0@. 

10. %5;V20=>2 �. %. �=B5@0:B82=0 V=D>3@0DV:0 O: 70AV1 2V7C0;V70FVW =0C:>2>W 

V=D>@<0FVW X International Scientific and Practical Conference «Theoretical and 

practical perspectives of modern science», May 21-22, 2024, Stockholm. Sweden 3 

2023. 3 C. 738.  
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�"��&"� �. ��"%�$�� �"%�����!!/ 

�@4C79@ (45> 6955@4C79@) 3 F5 ?@>3@0<=5 70157?5G5==O, ?@87=0G5=5 4;O 

>B@8<0==O 9 2V4>1@065==O AB>@V=>: 7 �=B5@=5BC, 0 B0:>6 4;O =040==O 

:>@8ABC20G52V <>6;82>ABV ?5@5E>4C 4> V=H8E AB>@V=>: 70 4>?><>3>N 

3V?5@?>A8;0=ь. �@0C75@ є =09?>H8@5=VH8< B8?>< :>@8ABC20Fь:>3> 035=B0. �;O 

2V4>1@065==O 251AB>@V=>: 2V= 28:>@8AB>2Cє <5E0=V7< @5=45@8=3C (MDN Web 

Docs, n.d.). 

�9588749= 3 F5 30;C7ь ?@>є:BC20==O F8D@>28E V=B5@D59AV2, O:0 V=B53@Cє 

3@0DVG=89 48709=, V=D>@<0FV9=C 0@EVB5:BC@C, UX/UI-?@>є:BC20==O B0 

D@>=B5=4-@>7@>1:C 4;O AB2>@5==O DC=:FV>=0;ь=> 7@CG=8E V 2V7C0;ь=> 

?@8201;828E 251@5AC@AV2. �>3> ?@8=F8?0<8 є 040?B82=VABь, 3=CG:VABь <0:5B0, 

AB@C:BC@=0 ;>3V:0, V=B5@0:B82=VABь V :>=B5=B->@Vє=B>20=VABь, I> 70157?5GCNBь 

O:VA=89 :>@8ABC20Fь:89 4>A2V4 =570;56=> 2V4 ?@8AB@>N G8 ?;0BD>@<8 (Hinderman 

J., 2016). 

�95A49B 3 F5 AB@C:BC@>20=0 AC:C?=VABь 251AB>@V=>:, 73@C?>20=8E ?V4 

A?V;ь=8< 4><5=><, I> DC=:FV>=CNBь O: є48=5 2V@BC0;ь=5 A5@54>28I5 4;O 

?>40==O, =02V30FVW B0 270є<>4VW 7 F8D@>28< :>=B5=B><. �V= 70157?5GCє 

V=B5@0:B82=C :><C=V:0FVN 7 :>@8ABC20G5< 70 4>?><>3>N 3V?5@B5:AB>28E 72’O7:V2, 

48709=C V=B5@D59AC B0 <C;ьB8<54V9=8E 5;5<5=BV2 (�CA5; �., 2005; Cambridge 

Dictionary, n.d.; Encyclopædia Britannica, n.d.; MDN Web Docs, n.d.). 

�95A9@69@ 3 F5 ?@>3@0<=5 70157?5G5==O, O:5 70728G09 ?@0FNє =0 0?0@0B=><C 

A5@25@V B0 =040є ?>A;C38 :>@8ABC20G0<, O:8E 70728G09 =07820NBь :;Vє=B0<8. 

%5@25@, C A2>N G5@3C, є 0?0@0B=8< 70A>1><, I> 7=0E>48BьAO 2 ?@8<VI5==V, 

70?>2=5=><C :><?'NB5@0<8, O:5 70728G09 =07820NBь 40B0-F5=B@>< (MDN Web 

Docs, n.d.). 

�8:>@8AB>6=іABь (4=7;. Usability) 3 F5 ABC?V=ь, 4> O:>3> ?@>4C:B, A8AB5<0 

01> ?>A;C30 <>6CBь 1CB8 28:>@8AB0=V ?52=8<8 :>@8ABC20G0<8 4;O 4>AO3=5==O 

287=0G5=8E FV;59 7 5D5:B82=VABN, @57C;ьB0B82=VABN B0 704>2>;5=VABN C 
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:>=:@5B=><C :>=B5:ABV 28:>@8AB0==O (ISO, 2018). 

�і7C4;і74Fія 84=8E 3 ?@>F5A ?5@5B2>@5==O G8A;>28E 01> :>=F5?BC0;ь=8E 

40=8E C 2V7C0;ь=C D>@<C 7 <5B>N ?>;53H5==O A?@89<0==O, 0=0;V7C B0 

V=B5@?@5B0FVW V=D>@<0FVW. ' <560E V=D>3@0DV:8 F59 ?@>F5A ?>є4=Cє 5;5<5=B8 

3@0DV:8, :>;ь>@C, ?@>AB>@>2>W :><?>78FVW B0 V=B5@D59A=>W 270є<>4VW. +0AB> 

28:>@8AB>2CєBьAO C <560E V=D>@<0FV9=>3> 48709=C 4;O 5D5:B82=>3> 4>=5A5==O 

A:;04=8E 40=8E 4> 0C48B>@VW (Meirelles I., 2013; Baer K., Vaccara J., 2008). 

�і7C4;ь=4 :><C=і:4Fія 3 ?@>F5A ?5@540GV 7<VABC G5@57 2V7C0;ь=V 70A>18, I> 

2:;NG0є 7>1@065==O, A8<2>;8, 3@0DV:8, 4V03@0<8 9 V=HV 2V7C0;ь=V AB@C:BC@8. *O 

D>@<0 :><C=V:0FVW є F5=B@0;ь=>N C 3@0DVG=><C, V=D>@<0FV9=><C B0 25148709=V, 0 

B0:>6 A;C3Cє 107>N 4;O AB2>@5==O V=D>3@0DV:8, >A:V;ь:8 A?@8Oє <8BBє2><C 

A?@89<0==N ?>2V4><;5==O 157 =5>1EV4=>ABV 25@10;V70FVW (Gatto L. et al., 2011; 

Meirelles I., 2013; Kress G., van Leeuwen T., 2006). 

�і7C4;ь=89 88749= 3 F5 V=B53@0B82=0 48AF8?;V=0, I> ?>є4=Cє EC4>6=V B0 

DC=:FV>=0;ь=V ?@8=F8?8 >@30=V70FVW 3@0DVG=8E 5;5<5=BV2 704;O ?>A8;5==O 

5AB5B8G=>3> A?@89=OBBO, :><C=V:0B82=>W 5D5:B82=>ABV B0 :>3=VB82=>3> @>7C<V==O 

V=D>@<0FVW. �V= >E>?;Nє 2AV @V2=V 2V7C0;ь=>3> >D>@<;5==O 3 2V4 B8?>3@0DV:8 9 

:>;>@8AB8:8 4> <C;ьB8<54V9=>W =02V30FVW, 70157?5GCNG8 10;0=A <V6 7<VAB>< V 

D>@<>N (Kress G., van Leeuwen T., 2006; Malamed C., 2015; Krause J., 2017; Gatto 

L. et al., 2011). 

�9>і=D>@<4Fі9=і A8AB9<4 3 F5 :><?’NB5@=0 A8AB5<0 4;O 71>@C, 715@V30==O, 

?5@52V@:8 B0 2V4>1@065==O 40=8E, ?>2’O70=8E V7 @>7B0HC20==O< =0 ?>25@E=V �5<;V. 

�024O:8 <>6;82>ABV ?>є4=C20B8, 74020;>AO 1, =5?>2’O70=V 40=V, ��% 4>?><030є 

;N4O< V >@30=V70FVO< :@0I5 @>7C<VB8 ?@>AB>@>2V 70:>=><V@=>ABV B0 270є<>72’O7:8 

(National Geographic Society, n.d.). 

�і?9@?>A8;4==я 3 F5 70AV1 7’є4=0==O 251AB>@V=>: 01> >:@5<8E 

V=D>@<0FV9=8E >1’є:BV2 <V6 A>1>N. �>=8 70157?5GCNBь ?5@5EV4 2V4 >4=>3> 

5;5<5=B0 2 V=D>@<0FV9=><C A5@54>28IV 4> V=H>3>, 4>72>;ONG8 D>@<C20B8 

270є<>72’O70=C AB@C:BC@C :>=B5=BC B0 =02V30FVW (MDN Web Docs, n.d.). 
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Ґ;4A<>@Dі7< 3 F5 B@5=4 V=B5@D59A=>3> 48709=C, O:89 ?5@5410G0є 

28:>@8AB0==O =0?V2?@>7>@8E :><?>=5=BV2 4;O AB2>@5==O 3;818=8. �;5<5=B8 2 

Fь><C AB8;V =0304CNBь <0B>25 A:;>, 0 ?@>4C<0=5 70AB>AC20==O 5D5:BC A?@8Oє 

D>@<C20==N 2V7C0;ь=>W Vє@0@EVW. �>4=>G0A =04<V@=5 28:>@8AB0==O 01> =5EBC20==O 

?@8=F8?0<8 48709=C <>65 AB2>@N20B8 ?@>1;5<8 7 4>ABC?=VABN B0 7@CG=VABN 

:>@8ABC20==O (Brown, 2024). 

�@4DіG=89 88749= 3 F5 ?@>D5AV9=0 4VO;ь=VABь V7 2V7C0;ь=>3> ?@>є:BC20==O, 

O:0 ?>;O30є 2 >@30=V70FVW B5:ABC 9 7>1@065=ь 4;O AB2>@5==O 7@>7C<V;8E, 5AB5B8G=> 

710;0=A>20=8E B0 V=D>@<0B82=8E 2V7C0;ь=8E ?>2V4><;5=ь C 4@C:>20=><C, 

F8D@>2><C G8 V=B5@0:B82=><C D>@<0BV. �V= 28:>=Cє @>;ь DC=40<5=BC 4;O 

2V7C0;ь=>3> B0 V=D>@<0FV9=>3> 48709=C, 70157?5GCNG8 AB@C:BC@>20=C ?5@540GC 

7<VABC (Erlhoff M., Marshall T., 2008). 

�4=і 3 F5 >48=8FV D0:BV2 01> 28<V@N20=ь (=09G0ABVH5 G8A;>28E), I> є 

A8@>28=>N 4;O AB2>@5==O V=D>@<0FVW. �E=O 7=0GCIVABь =01C20єBьAO 2 ?@>F5AV 

0=0;V7C B0 V=B5@?@5B0FVW, 70;56=> 2V4 :>=B5:ABC 70AB>AC20==O. �0=V <>6CBь 1CB8 

?@54AB02;5=V 2 B5:AB>2V9, 3@0DVG=V9, G8A;>2V9 01> 0C4V>2V7C0;ь=V9 D>@<V (Lankow 

J. et al., 2012; Harper, n.d.; �CA5; �., 2005). 

�86і7і9=89 :>=B9=B 3 F5 AB@0B53VO AB2>@5==O :>=B5=BC, 70 O:>W >48= 

>A=>2=89 <0B5@V0; (=0?@8:;04, 5;5:B@>==0 :=830 G8 72VB) @>71820єBьAO =0 :V;ь:0 

<5=H8E G0AB8=, B0:8E O: AB0BBV, V=D>3@0DV:8, ?>AB8 2 A>FV0;ь=8E <5@560E 01> 

2V45>. *59 ?V4EV4 4>72>;Oє 5D5:B82=> 28:>@8AB>2C20B8 @5AC@A8, 70157?5GCNG8 

C73>465=5 ?>2V4><;5==O 1@5=4C B0 @>7H8@NNG8 >E>?;5==O 0C48B>@VW (Column 

Five Media, n.d.). 

�>ABC?=іABь (A11y) 3 70157?5G5==O <>6;82>ABV <0:A8<0;ь=> H8@>:>3> 

:>;0 :>@8ABC20GV2, 7>:@5<0 >AV1 7 >1<565=8<8 <>6;82>ABO<8, 5D5:B82=> 

:>@8ABC20B8AO 251A09B0<8. !09?>H8@5=VH8< ?V4E>4>< є ?V4B@8<:0 @>1>B8 

4>?><V6=8E B5E=>;>3V9 4;O 4>ABC?C 4> :>=B5=BC, B0:8E O: 5:@0=8-7G8BC20GV, 

5:@0==V 71V;ьHC20GV, V=AB@C<5=B8 @>7?V7=020==O <>2;5==O B0 0;ьB5@=0B82=V 

?@8AB@>W 22545==O (MDN Web Docs, n.d.). 
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І=B9@=9B 3 F5 3;>10;ь=0 <5@560 <5@56, O:0 DC=:FV>=Cє =0 >A=>2V =01>@C 

?@>B>:>;V2 (MDN Web Docs, n.d.). 

І=D>7@4Dі:4 3 F5 D>@<0B 2V7C0;ь=>W :><C=V:0FVW, O:89 ?>є4=Cє 3@0DVG=V 

5;5<5=B8 (V;NAB@0FVW, A8<2>;8, :0@B8, 4V03@0<8) 7 B5:AB>< 4;O AB@C:BC@>20=>3> 9 

4>ABC?=>3> ?>40==O A:;04=>W V=D>@<0FVW. �>=0 >E>?;Nє H8@>:89 A?5:B@ 

70AB>AC20=ь 3 2V4 4>@>6=VE 7=0:V2 4> =0C:>28E 2V7C0;V70FV9, 28:>@8AB>2CєBьAO 2 

6C@=0;VAB8FV, <0@:5B8=3C, >A2VBV B0 0=0;VB8FV. "A=>2=8<8 @8A0<8 є <8BBє2VABь 

A?@89=OBBO, ;0:>=VG=VABь, 5AB5B8G=0 28@07=VABь V :>3=VB82=0 7@CG=VABь. 

�=D>3@0DV:0 =5 70<V=Nє B5:AB, 0 4>?>2=Nє 9>3>, A?@8ONG8 :@0I><C @>7C<V==N 

7<VABC G5@57 270є<>4VN 3@0DV:8 B0 25@10;ь=>3> :><?>=5=BC (Lankow J. et al., 2012; 

Meirelles I., 2013; Smiciklas M., 2012; Holmes N., 2023). 

І=D>@<4Fі9=89 88749= 3 F5 <V648AF8?;V=0@=89 ?@>F5A >@30=V70FVW, 

AB@C:BC@C20==O B0 2V7C0;ь=>3> ?>40==O V=D>@<0FVW 7 C@0EC20==O< :>3=VB82=8E 

?>B@51 0C48B>@VW 4;O 70157?5G5==O WW 4>ABC?=>ABV, 7@>7C<V;>ABV 9 DC=:FV>=0;ь=>W 

5D5:B82=>ABV. �V= >E>?;Nє ?@0:B8:8 3@0DVG=>W >?B8<V70FVW, 2V7C0;ь=>W 0=0;VB8:8, 

V=B5@D59A=>3> ?@>є:BC20==O B0 AB@C:BC@=>3> <>45;N20==O 40=8E. �=D>@<0FV9=89 

48709= DC=:FV>=Cє O: V=AB@C<5=B ?5@5B2>@5==O A:;04=8E 01> =5AB@C:BC@>20=8E 

40=8E =0 7@>7C<V;89 2V7C0;ь=89 :>=B5=B (Baer K., Vaccara J., 2008; Meirelles I., 

2013; International Institute for Information Design; Erlhoff M., Marshall T., 2008). 

І=D>@<4Fія 3 F5 7<VAB>2=V 2V4><>ABV ?@> ?>4VW, O28I0 G8 ?@>F5A8, O:V <0NBь 

7=0G5==O 4;O :>@8ABC20G0 V <>6CBь 1CB8 ?@54AB02;5=V C 25@10;ь=V9, G8A;>2V9, 

3@0DVG=V9 01> <C;ьB8<54V9=V9 D>@<V. �>=0 є @57C;ьB0B>< V=B5@?@5B0FVW 40=8E C 

?52=><C :>=B5:ABV V 28:>=Cє :><C=V:0B82=C DC=:FVN 2 @V7=8E <54V0 (Lankow J. et 

al., 2012; �CA5; �., 2005). 

К><C=і:4B86=89 88749= 3 F5 <V648AF8?;V=0@=0 30;C7ь, I> ?>є4=Cє 

2V7C0;ь=5 <8AB5FB2>, A>FV0;ь=V =0C:8, V=65=5@=V B5E=>;>3VW B0 B@048FV9=V @5<5A;0 

4;O AB2>@5==O 5D5:B82=8E, FV;5A?@O<>20=8E :><C=V:0FV9=8E @VH5=ь. �V= >E>?;Nє 

?@>F5A8 ?;0=C20==O, 2V7C0;V70FVW B0 ?5@54020==O V=D>@<0FVW, 2@0E>2CNG8 

:>3=VB82=V, ?>254V=:>2V B0 5<>FV9=V >A>1;82>ABV FV;ь>2>W 0C48B>@VW. �> AD5@8 9>3> 
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4VW =0;560Bь B8?>3@0DV:0, V;NAB@0FVO, 25148709=, 0=V<0FVO, V=D>@<0FV9=0 

0@EVB5:BC@0, 48709= A5@54>28I0, 7 0:F5=B>< =0 V=B5@0:B82=VABь, 4>ABC?=VABь V 

7<VAB>2C 040?B0FVN 4> :>=B5:ABC (Frascara J., 2004; �>@8A5=:> "., 2019; 

#8Aь<5=:>20 &. B0 V=., 2020). 

К><C=і:4Fія 3 ?5@540G0 V=D>@<0FVW 2V4 >4=>3> AC1’є:B0 4> V=H>3> 7 <5B>N 

4>AO3=5==O @>7C<V==O, 2?;82C 01> 270є<>4VW. ' <560E 2V7C0;ь=>3> 48709=C 

:><C=V:0FVO =01C20є D>@<8 2V7C0;ь=>W ?5@540GV ?>2V4><;5=ь 70 4>?><>3>N 

7>1@065=ь, :>;ь>@C, B5:ABC B>I> (Lankow J. et al., 2012; Frascara J., 2004). 

�і=і<4;і7< 3 F5 ?V4EV4, I> ?5@5410G0є CAC=5==O 2AVE =5DC=:FV>=0;ь=8E 

5;5<5=BV2 V=B5@D59AC 7 <5B>N ?V428I5==O OA=>ABV, D>:CAC B0 5D5:B82=>ABV 

270є<>4VW :>@8ABC20G0 (Moran, 2015). 

�9><>@Dі7< 3 F5 B5=45=FVO 2 48709=V V=B5@D59AV2, O:0 ?>є4=Cє <V=V<0;V7< 

?;>A:>3> 48709=C 7 2V7C0;ь=8<8 5D5:B0<8, I> V<VBCNBь DV78G=C 270є<>4VN. �V= 

28:>@8AB>2Cє <’O:V BV=V, A2VB;V 0:F5=B8 B0 ?@83;CH5=V :>;ь>@8 4;O AB2>@5==O 

5;5<5=BV2, O:V 283;O40NBь B0:, =V18 2>=8 28ABC?0NBь 01> 2B8A=CBV 2 ?>25@E=N, 

=040NG8 V=B5@D59AC ?A524>>1’є<=>ABV B0 B0:B8;ь=>ABV. &5@<V= «neumorphism» 1C2 

70?@>?>=>20=89  VE0;><  0;528G5< C 2019 @>FV O: «=>289 A:52><>@DV7<». )>G0 

=59@><>@DV7< 2V7C0;ь=> ?@8201;8289, 2V= 28:;8:0є 70=5?>:>є==O I>4> 

4>ABC?=>ABV G5@57 =87ь:89 :>=B@0AB V ?>B5=FV9=V B@C4=>IV C A?@89=OBBV 5;5<5=BV2 

:>@8ABC20G0<8 7 ?>@CH5==O<8 7>@C (Interaction Design Foundation, 2021). 

С:9><>@Dі7< 3 F5 ?V4EV4 C 3@0DVG=><C 48709=V V=B5@D59AV2, 70 O:>3> 

F8D@>2V 5;5<5=B8 V<VBCNBь 7>2=VH=V9 283;O4 B0/01> DC=:FV>=0;ь=VABь A2>WE 

@50;ь=8E 0=0;>3V2, I>1 7@>18B8 V=B5@D59A 1V;ьH 7@>7C<V;8< V 7=09><8< 4;O 

:>@8ABC20GV2. #@8:;040<8 є V:>=:0 :>H8:0 4;O 2840;5==O D09;V2 01> :=>?:8, I> 

283;O40NBь O: DV78G=V ?5@5<8:0GV. &0:89 48709= A?8@0єBьAO =0 :>=F5?FVN 

«0DD>@40=AV2» 4 ?V4:07>:, O:V 2:07CNBь =0 <>6;82V 4VW 7 >1'є:B><, ?>;53HCNG8 

270є<>4VN :>@8ABC20G0 7 V=B5@D59A>< (Interaction Design Foundation, 2016). 

AI (Artificial intelligence) 3 F5 30;C7ь :><?’NB5@=8E =0C:, O:0 @>7@>1;Oє 

A8AB5<8, 740B=V 28:>=C20B8 70240==O, I> 70728G09 ?>B@51CNBь ;N4Aь:>3> 
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V=B5;5:BC: =02G0==O, ;>3VG=5 <8A;5==O, @>72’O70==O ?@>1;5<, @>7C<V==O ?@8@>4=>W 

<>28 B0 040?B0FVO 4> =>2>W V=D>@<0FVW. �> ?@8:;04V2 70AB>AC20==O AI =0;560Bь 

2V@BC0;ь=V 0A8AB5=B8, @>7?V7=020==O 7>1@065=ь, 02B>=><=V B@0=A?>@B=V 70A>18 B0 

<548G=0 4V03=>AB8:0. AI-A8AB5<8 28:>@8AB>2CNBь 0;3>@8B<8 B0 >1G8A;N20;ь=V 

<>45;V 4;O 0=0;V7C 25;8:8E >1AO3V2 40=8E, 28O2;5==O 70:>=><V@=>AB59 V ?@89=OBBO 

@VH5=ь. #V430;C7ь <0H8==>3> =02G0==O 4>72>;Oє F8< A8AB5<0< ?>:@0IC20B8 

A2>N ?@>4C:B82=VABь 7 G0A><, =02G0NG8Aь =0 4>A2V4V 157 O2=>3> ?@>3@0<C20==O. 

�;81>:5 =02G0==O, A?5FV0;V7>20=0 D>@<0 <0H8==>3> =02G0==O, 28:>@8AB>2Cє 

1030B>@V2=52V =59@>==V <5@56V, O:V V<VBCNBь A:;04=VABь ;N4Aь:>3> <>7:C, I> 

4>72>;Oє A8AB5<0< A0<>ABV9=> 28O2;OB8 A:;04=V 70:>=><V@=>ABV C 25;8:8E 

=01>@0E 40=8E (Interaction Design Foundation, 2016). 

AJAX (Asynchronous JavaScript and XML) 3 F5 B5E=>;>3VO 251@>7@>1:8, I> 

4>72>;Oє 0A8=E@>==> >1<V=N20B8AO 40=8<8 <V6 1@0C75@>< V A5@25@>< 157 ?>2=>3> 

?5@57020=B065==O AB>@V=:8. �024O:8 Fь><C <>6=0 >=>2;N20B8 >:@5<V G0AB8=8 

251V=B5@D59AC 48=0<VG=>, ?V428ICNG8 V=B5@0:B82=VABь V GCB;82VABь 25170AB>AC=:C 

(MDN Web Docs, n.d.). 

API (Application Programming Interface) 3 F5 =01V@ DC=:FV9, <5B>4V2 V 

?@028;, I> 4>72>;Oє ?@>3@0<0< 01> >:@5<8< :><?>=5=B0< ?@>3@0<=>3> 

70157?5G5==O 270є<>4VOB8 <V6 A>1>N 157 CG0ABV :>@8ABC20G0. ' 251@>7@>1FV API 

70157?5GCє 4>ABC? 4> DC=:FV>=0;ь=>ABV 1@0C75@0, ?@8AB@>N :>@8ABC20G0 01> 

7>2=VH=VE A5@2VAV2 G5@57 AB0=40@B87>20=V V=B5@D59A8, A?@>ICNG8 V=B53@0FVN B0 

02B><0B870FVN >1<V=C 40=8<8 (MDN Web Docs, n.d.). 

AR (Augmented Reality) 3 F5 4>?>2=5==O @50;ь=>3> A2VBC F8D@>28<8 

5;5<5=B0<8: 7>1@065==O<8, 0=V<0FVєN G8 V=D>@<0FVєN, O:V =0:;040NBьAO =0 

@50;ь=VABь G5@57 5:@0= A<0@BD>=0 01> A?5FV0;ь=V >:C;O@8. ' Fь><C 28?04:C 

:>@8ABC20G V =040;V 10G8Bь =02:>;8H=V9 A2VB, 0;5 7 2V@BC0;ь=8<8 4>?>2=5==O<8 

( 0:A8<>20, 2021). 

Canvas API 3 F5 =87ь:>@V2=5289 @0AB@>289 3@0DVG=89 V=B5@D59A C HTML5, 

O:89 4>72>;Oє ?@>3@0<=> AB2>@N20B8 7>1@065==O 70 4>?><>3>N :>4C, 7>:@5<0 
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JavaScript. !0 2V4<V=C 2V4 25:B>@=>3> D>@<0BC SVG, Canvas 35=5@Cє ?V:A5;ь=5 

7>1@065==O, I> =5 715@V30є >:@5<8E >1’є:BV2 C DOM. �=B5@0:B82=VABь 2 Canvas 

@50;V7CєBьAO 2@CG=C G5@57 >1@>1:C :>>@48=0B, I> CA:;04=Nє ?@82’O7:C ?>4V9 4> 

>:@5<8E 5;5<5=BV2 (Hinderman, 2015). 

CSS (Cascading Style Sheets) 3 45:;0@0B82=0 <>20, I> 287=0G0є 7>2=VH=V9 

283;O4 251AB>@V=>: C 1@0C75@V H;OE>< 70AB>AC20==O AB8;V2 4> 5;5<5=BV2 @>7<VB:8. 

 VAB8Bь ?@028;0 7 2;0AB82>ABO<8 B0 7=0G5==O<8, O:V D>@<CNBь 2V7C0;ь=5 

>D>@<;5==O. Є >4=VєN 7 B@ь>E >A=>2=8E 251B5E=>;>3V9 ?>@O4 V7 HTML B0 

JavaScript. &5@<V= ":0A:04=V" 2V4>1@060є A8AB5<C ?@V>@8B5BV2 ?@8 70AB>AC20==V 

<=>68==8E ?@028; AB8;N (MDN Web Docs, n.d.). 

CSS media queries 3 F5 C<>20, O:0 4>72>;Oє 70AB>A>2C20B8 @V7=V AB8;V 

70;56=> 2V4 E0@0:B5@8AB8: ?@8AB@>N (=0?@8:;04, @>7<V@ 5:@0=C G8 >@Vє=B0FVO). 

�>=8 28:>@8AB>2CNBьAO 4;O 7<V=8 283;O4C AB>@V=:8, =0?@8:;04, ?@8 7<V=V @>7<V@C 

2V:=0 1@0C75@0 G8 >15@B0==V <>1V;ь=>3> ?@8AB@>N (MDN Web Docs, n.d.). 

D3.js 3 F5 157:>HB>2=0, 2V4:@8B0 1V1;V>B5:0 JavaScript 4;O 2V7C0;V70FVW 40=8E, 

O:0 =040є 3=CG:V V=AB@C<5=B8 4;O AB2>@5==O 48=0<VG=8E 3@0DV:V2, 28:>@8AB>2CNG8 

AB0=40@B8 251-B5E=>;>3V9 (D3.js, n.d.). 

Dashboard 3 F5 2V7C0;ь=5 ?@54AB02;5==O :;NG>28E ?>:07=8:V2 5D5:B82=>ABV 

B0 V=H8E 206;828E <5B@8:, O:5 28:>@8AB>2CєBьAO 4;O <>=VB>@8=3C AB0=C 1V7=5AC 

G8 >@30=V70FVW.  VAB8Bь 3@0DV:8, 4V03@0<8 B0 V=HV 2V7C0;V70FVW 4;O H284:>3> 

@>7C<V==O A:;04=8E 40=8E (Data Observations, n.d.). 

DOM (Document Object Model) 3 F5 API 4;O ?@54AB02;5==O B0 270є<>4VW 7 

HTML- 01> XML-4>:C<5=B0<8 C 283;O4V 45@520 2C7;V2, 45 :>65= 2C7>; 2V4?>2V40є 

5;5<5=BC, B5:ABC G8 :><5=B0@N. DOM 4>72>;Oє 7<V=N20B8 AB@C:BC@C 4>:C<5=B0, 

4>4020B8, ?5@5<VIC20B8 B0 @5403C20B8 2C7;8, 0 B0:>6 ?@87=0G0B8 >1@>1=8:8 ?>4V9, 

I> @>18Bь 9>3> >4=8< 7 =09C6820=VH8E V=B5@D59AV2 C 251@>7@>1FV (MDN Web 

Docs, n.d.). 

Drill-down 3 F5 DC=:FVO 2 1V7=5A-0=0;VB8FV, I> 4>72>;Oє :>@8ABC20G0< 

?5@5E>48B8 2V4 7030;ь=>3> >3;O4C 40=8E 4> 1V;ьH 45B0;ь=>W V=D>@<0FVW 2 <560E 
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Vє@0@EVG=>W AB@C:BC@8. !0?@8:;04, ?>G8=0NG8 7 ?V4AC<:>2>3> 72VBC ?@> ?@>406V 70 

:@0W=0<8, :>@8ABC20G <>65 "703;818B8AO" 4> @V2=O HB0BV2, ?>BV< <VAB, V, 7@5HB>N, 

4> >:@5<8E <03078=V2, >B@8<CNG8 45B0;ь=VHV 2V4><>ABV =0 :>6=><C @V2=V. *59 

?@>F5A 4>?><030є 28O28B8 A?5F8DVG=V 40=V, O:V =5 284=> =0 28I8E @V2=OE 

C7030;ь=5==O (insightsoftware, n.d.). 

Flat Design (C:@. «П;4A:89 88749=») 3 F5 <V=V<0;VAB8G=89 ?V4EV4 4> 251- B0 

UI-48709=C, O:89 2V440є ?5@5203C 42>28<V@=8< 5;5<5=B0<, ?@>AB>BV, OA:@028< 

:>;ь>@0< V 2V4ACB=>ABV 45:>@0B82=8E 5D5:BV2, B0:8E O: BV=V, 3@04Vє=B8 G8 B5:ABC@8. 

*59 AB8;ь ?@03=5 4> G8AB>B8 B0 DC=:FV>=0;ь=>ABV, 7>A5@546CNG8Aь =0 GVB:><C 

A?@89=OBBV V=D>@<0FVW B0 5D5:B82=V9 =02V30FVW. �>3> :>@V==O AO30є H259F0@Aь:>3> 

AB8;N 3@0DVG=>3> 48709=C A5@548=8 XX AB>;VBBO. Flat Design AB02 ?>?C;O@=8< C 

F8D@>2><C A5@54>28IV =0 ?>G0B:C 2010-E @>:V2 O: ?@>B82030 A:52><>@DV7<C, I> 

V<VBC202 @50;ь=V >1'є:B8 C F8D@>2><C V=B5@D59AV (Stevens, 2023). 

Fluid grids 3 F5 >A=>20 040?B82=>3> 251-48709=C, I> 4>72>;Oє 251A09B0< 

?;02=> ?V4;0HB>2C20B8AO ?V4 @V7=V @>7<V@8 5:@0=V2, 28:>@8AB>2CNG8 2V4=>A=V 

>48=8FV 28<V@C, B0:V O: 2V4A>B:8, 70<VABь DV:A>20=8E ?V:A5;V2 (Williamsmedia, n.d.). 

GIF (Graphics Interchange Format) 3 F5 D>@<0B @0AB@>28E 7>1@065=ь 7V 

AB8A=5==O< 157 2B@0B, O:89 ?V4B@8<Cє 0=V<0FVN B0 >1<565=C ?0;VB@C 4> 256 

:>;ь>@V2 V7 24-1VB=>3> ?@>AB>@C (MDN Web Docs, n.d.). 

HTML (HyperText Markup Language) 3 F5 <>20 @>7<VB:8, I> >?8ACє 

AB@C:BC@C 251AB>@V=:8 (MDN Web Docs, n.d.). 

HTML-B97 3 F5 5;5<5=B, O:89 28:>@8AB>2CєBьAO 4;O @>7<VB:8 AB>@V=:8. 

!0720 5;5<5=B0 2:07CєBьAO 2 ?>G0B:>2><C B0, 70 ?>B@518, 2 :V=F52><C B53C, 

=0?@8:;04, <p> V </p> 4;O 0170FC. ' 7025@H0;ь=><C B53C ?5@54 =072>N 4>40єBьAO 

A8<2>; :>A>W @8A:8, 0 4;O ?>@>6=VE 5;5<5=BV2 70:@820NG89 B53 =5 ?>B@V15= V =5 

4>?CA:0єBьAO (MDN Web Docs, n.d.). 

HTML5 3 F5 =01V@ ACG0A=8E 251B5E=>;>3V9, I> 2:;NG0є =>2V 5;5<5=B8 

HTML B0 JavaScript API 4;O @>1>B8 7 <C;ьB8<54V0, AE>28I5< V 0?0@0BC@>N. �V= є 

@>728B:>< HTML 4.01, 157 :>=:@5B=8E 25@AV9, V 702648 >=>2;NєBьAO (MDN Web 
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Docs, n.d.). 

Infogram 3 F5 ?@>AB89 V 7@CG=89 V=AB@C<5=B 4;O AB2>@5==O V=D>3@0DV:8, 

72VBV2, 4V03@0< V :0@B. �V= <0є ?>=04 550 :0@B V 35 V=B5@0:B82=8E 3@0DV:V2, 0 B0:>6 

25;8:C :V;ь:VABь H01;>=V2 7 ?@8201;828< 48709=><. #V4E>48Bь 4;O <0@:5B8=3C, 

<54V0 B0 =5:><5@FV9=>3> A5:B>@C, 7>:@5<0 4;O 2V7C0;V70FVW 2 A>F<5@560E B0 

AB2>@5==O 3@0DVG=>3> :>=B5=BC (eWeek, n.d.). 

JavaScript 3 F5 <>20 ?@>3@0<C20==O, O:0 28:>@8AB>2CєBьAO ?5@5206=> 4;O 

AB2>@5==O 48=0<VG=8E A:@8?BV2 =0 AB>@>=V :;Vє=B0 2 251AB>@V=:0E, 0;5 B0:>6 

0:B82=> 70AB>A>2CєBьAO =0 A5@25@V 70 4>?><>3>N A5@54>28I 28:>=0==O, B0:8E O: 

Node.js. JavaScript 4>72>;Oє <0=V?C;N20B8 :>=B5=B>< 251AB>@V=:8 G5@57 DOM, 

>B@8<C20B8 40=V 7 A5@25@V2, ?@0FN20B8 7 3@0DV:>N, 715@V30B8 A:;04=V 40=V V 

270є<>4VOB8 7 ?@8AB@>є< G5@57 @V7=V API (MDN Web Docs, n.d.). 

JavaScript-5і5;і>B9:8 3 F5 =01V@ ?>?5@54=ь> =0?8A0=>3> :>4C, O:89 

4>72>;Oє A?@>AB8B8 @>7@>1:C JavaScript-70AB>AC=:V2, >A>1;82> 4;O AJAX B0 V=H8E 

251->@Vє=B>20=8E B5E=>;>3V9. �V1;V>B5:8, O: ?@028;>, =5 =02'O7CNBь ?52=89 AB8;ь 

:>4C20==O 01> :>=B@>;ь ?>B>:C, =0 2V4<V=C 2V4 D@59<2>@:V2, O:V G0AB> 

2AB0=>2;NNBь :>=:@5B=V ?@028;0 B0 AB@C:BC@8 4;O @>7@>1:8 (MDN Web Docs, 

n.d.). 

JavaScript-D@99<6>@:8 3 F5 =01V@ V=AB@C<5=BV2 V AB@C:BC@, O:V =040NBь 

@>7@>1=8:0< ?5@52V@5=V @VH5==O 4;O AB2>@5==O <0AHB01>20=8E, V=B5@0:B82=8E 

25170AB>AC=:V2. �>=8 4>72>;ONBь ?8A0B8 V=B5@D59A8 :>@8ABC20G0 1V;ьH 

45:;0@0B82=>, >?8ACNG8, O: <0є 283;O40B8 UI, 0 D@59<2>@: A0<>ABV9=> >=>2;Nє 

AB>@V=:C 70 ;0HBC=:0<8. �V;ьHVABь D@59<2>@:V2 70>E>GCNBь @>7@>1=8:V2 

01AB@03C20B8 @V7=V G0AB8=8 V=B5@D59AC 2 :><?>=5=B8 4 ?V4B@8<C20=V, 

1030B>@07>2V 1;>:8 :>4C, O:V <>6CBь 270є<>4VOB8 <V6 A>1>N (MDN Web Docs, n.d.). 

JPG / JPEG (Joint Photographic Experts Group) 3 F5 D>@<0B F8D@>28E 

7>1@065=ь 7V AB8A=5==O< V7 2B@0B0<8, O:89 7<5=HCє @>7<V@ D09;C 70 @0EC=>: 

7=865==O B>G=>ABV :>;ь>@>28E 45B0;59, 715@V30NG8 ?@8 Fь><C 7030;ь=C O:VABь 

7>1@065==O, >@Vє=BCNG8Aь =0 >A>1;82>ABV ;N4Aь:>3> 7>@C (MDN Web Docs, n.d.). 

 

251 



Leaflet 3 F5 ;53:0 JavaScript-1V1;V>B5:0 7 2V4:@8B8< :>4>< 4;O AB2>@5==O 

V=B5@0:B82=8E :0@B, >?B8<V7>20=0 4;O <>1V;ь=8E V =0ABV;ь=8E ?@8AB@>W2 (Leaflet, 

n.d.). 

Adobe Flash (:>;8H=я =4764 Macromedia Flash B4 FutureSplash) 3 F5 

70AB0@V;0 B5E=>;>3VO, @>7@>1;5=0 :><?0=VєN Adobe 4;O AB2>@5==O V=B5@0:B82=8E 

25170AB>AC=:V2, <C;ьB8<54V9=>3> :>=B5=BC B0 ?>B>:>2>3> 2V45>. �>=0 

DC=:FV>=C20;0 G5@57 ?;03V= Flash Player, O:89 1C2 4>ABC?=89 4;O 1V;ьH>ABV 

=0ABV;ь=8E V <>1V;ь=8E ?;0BD>@< 4> 7025@H5==O ?V4B@8<:8 C 2021 @>FV (MDN 

Web Docs, n.d.). 

Mapbox 3 F5 251A5@2VA 4;O 48709=C 9 =0;0HBC20==O V=B5@0:B82=8E :0@B, 

O:89 4>72>;Oє AB2>@N20B8 2;0A=V AB8;V, @5403C20B8 H0@8, :>;ь>@8, ?V4?8A8 B0 V=HV 

5;5<5=B8 :0@B. %5@2VA ?V4B@8<Cє 5:A?>@B, ?C1;V:0FVN B0 V=B53@0FVN :0@B C 

25170AB>AC=:8, 107CNG8Aь =0 A?5F8DV:0FVW AB8;V2 Mapbox (Mapbox, n.d.). 

MR (Mixed Reality) 3 F5 ?>є4=0==O DV78G=>3> B0 F8D@>2>3> A2VBV2, 45 

:>@8ABC20GV <>6CBь 270є<>4VOB8 7 2V@BC0;ь=8<8 >1'є:B0<8, O:V «?@82’O70=V» 4> 

@50;ь=>3> A5@54>28I0. &5E=>;>3VO MR 4>72>;Oє =5 ;8H5 10G8B8 F8D@>289 

:>=B5=B, 0 9 2?;820B8 =0 =ь>3> 2 :>=B5:ABV @50;ь=>3> ?@>AB>@C ( 0:A8<>20, 2021). 

Node.js 3 F5 1030B>;0BD>@<=5 A5@54>28I5 28:>=0==O JavaScript, O:5 

4>72>;Oє @>7@>1=8:0< AB2>@N20B8 A5@25@=V B0 <5@5652V 4>40B:8 70 4>?><>3>N 

JavaScript (MDN Web Docs, n.d.). 

PDF (Portable Document Format) 3 F5 D>@<0B D09;V2, ?@87=0G5=89 4;O 

>1<V=C 4>:C<5=B0<8 =570;56=> 2V4 ?@>3@0<=>3> 70157?5G5==O, 0?0@0B=>3> 

70157?5G5==O G8 >?5@0FV9=>W A8AB5<8. �V= 715@V30є DV:A>20=89 283;O4 4>:C<5=B0, 

O:89 70;8H0єBьAO =57<V==8< ?V4 G0A ?5@53;O4C B0 4@C:C (MDN Web Docs, n.d.). 

PNG (Portable Network Graphics) 3 F5 D>@<0B 3@0DVG=8E D09;V2, O:89 

70157?5GCє AB8A=5==O 7>1@065=ь 157 2B@0B8 O:>ABV (MDN Web Docs, n.d.). 

Responsive design 3 F5 :>=F5?FVO 251-@>7@>1:8, A?@O<>20=0 =0 AB2>@5==O 

A09BV2, O:V 283;O40NBь B0 DC=:FV>=CNBь >?B8<0;ь=> =0 2AVE ?@8AB@>OE, 2V4 

=0ABV;ь=8E :><?'NB5@V2 4> <>1V;ь=8E B5;5D>=V2 API (MDN Web Docs, n.d.). 
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SVG (Scalable Vector Graphics) 3 F5 25:B>@=89 3@0DVG=89 D>@<0B, 

70A=>20=89 =0 <>2V XML, I> 4>72>;Oє AB2>@N20B8 <0AHB01>20=V 7>1@065==O, O:V 

=5 2B@0G0NBь O:>ABV ?@8 7<V=V @>7<V@C. SVG ?V4B@8<Cє V=B5@0:B82=VABь V 0=V<0FVN, 

H8@>:> ?V4B@8<CєBьAO ACG0A=8<8 1@0C75@0<8 B0 28:>@8AB>2CєBьAO 4;O 5D5:B82=>W 

2V7C0;V70FVW V=D>@<0FVW C 251A5@54>28IV. �>65= 3@0DVG=89 5;5<5=B SVG 

715@V30єBьAO O: >1'є:B C 45@52V DOM, I> 70157?5GCє 9>3> 48=0<VG=5 >=>2;5==O 9 

?>2B>@=5 @5=45@5==O ?@8 7<V=V 0B@81CBV2 (Hinderman, 2015, MDN Web Docs, n.d.). 

SEO (Search Engine Optimization) 3 F5 :><?;5:A 70E>4V2 7 B5E=VG=>W 

>?B8<V70FVW, :>=B5=B=>3> =0?>2=5==O B0 ?V428I5==O 02B>@8B5B=>ABV @5AC@AC, 

A?@O<>20=89 =0 ?>;V?H5==O 9>3> 2848<>ABV C ?>HC:>28E A8AB5<0E, 7 <5B>N 

?V4=OBBO ?>78FV9 C @57C;ьB0B0E ?>HC:C, 71V;ьH5==O B@0DV:C B0 4>AO3=5==O 

:><5@FV9=8E 01> V=D>@<0FV9=8E FV;59 (MDN Web Docs, n.d.). 

Tableau 3 F5 ?>?C;O@=89 V=AB@C<5=B 4;O 2V7C0;V70FVW 40=8E, O:89 ;53:> 

>A2>WB8 B0 7@CG=> 28:>@8AB>2C20B8. #V4E>48Bь O: 4;O ?>G0B:V2FV2, B0: V 4;O 

25;8:8E :><?0=V9. �>72>;Oє H284:> AB2>@N20B8 @V7=V 3@0DV:8 B0 4V03@0<8, 

?V4B@8<Cє ?V4:;NG5==O 4> 107 40=8E (eWeek, n.d.). 

Three.js 3 F5 JavaScript-1V1;V>B5:0, I> @50;V7Cє 3@0DVG=89 @CHV9 =0 >A=>2V 

WebGL V 4>72>;Oє 70?CA:0B8 3@0DVG=> =0A8G5=V 70AB>AC=:8 B0 V3@8 7 0?0@0B=8< 

?@8A:>@5==O< 157?>A5@54=ь> C 1@0C75@V. �>=0 =040є H8@>:89 =01V@ DC=:FV9 V API 

4;O AB2>@5==O B0 @5=45@8=3C B@828<V@=8E AF5= C 251A5@54>28IV (MDN Web Docs, 

n.d.). 

UI (User Interface) 3 F5 1C4ь-O:89 70AV1, I> 70157?5GCє 270є<>4VN <V6 

:>@8ABC20G5< V <0H8=>N. ' AD5@V :><?’NB5@=8E B5E=>;>3V9 F5 <>65 1CB8 O: 

DV78G=89 ?@8AB@V9 (:;02V0BC@0, 46>9AB8:, 5:@0=), B0: V ?@>3@0<=5 A5@54>28I5 4 

:><0=4=89 @O4>:, 251AB>@V=:0, D>@<0 22545==O 40=8E 01> 3@0DVG=0 >1>;>=:0 

70AB>AC=:C (MDN Web Docs, n.d.). 

UX (User Experience) 3 F5 :><?;5:A=5 4>A;V465==O B0 ?@>є:BC20==O 

270є<>4VW :>@8ABC20G0 V7 A8AB5<>N, A?@O<>20=5 =0 70157?5G5==O WW 7@CG=>ABV, 
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7@>7C<V;>ABV B0 5D5:B82=>ABV 7 B>G:8 7>@C :>@8ABC20G0, =570;56=> 2V4 B8?C 

?@>4C:BC G8 70AB>AC=:C, 7 O:8< 2V41C20єBьAO FO 270є<>4VO (MDN Web Docs, n.d.). 

Vega B0 Vega-Lite 3 F5 V=AB@C<5=B8 4;O AB2>@5==O 2V7C0;V70FV9 40=8E =0 

>A=>2V 3@0<0B8:8 3@0DV:8, O:V ?V4B@8<CNBь V=B5@0:B82=VABь. Vega ?V4E>48Bь 4;O 

A:;04=8E ?>OA=N20;ь=8E 3@0DV:V2, 0 Vega-Lite 3 4;O H284:>3> 4>A;V465==O 40=8E. 

"18420 ?@>є:B8 є 2V4:@8B8<8 B0 @>7@>1;ONBьAO �01>@0B>@VєN V=B5@0:B82=8E 

40=8E '=V25@A8B5BC �0H8=3B>=0 (Satyanarayan et al., 2017). 

VR (Virtual Reality) 3 F5 ?>2=5 70=C@5==O C F8D@>289 A2VB, I> V7>;Nє 

:>@8ABC20G0 2V4 @50;ь=>ABV. �;O 270є<>4VW 7 2V@BC0;ь=8< A5@54>28I5< ?>B@V1=V 

A?5FV0;ь=V ?@8AB@>W 3 H>;>< 01> >:C;O@8 VR, O:V ?5@5:@820NBь ?>;5 7>@C B0 

AB2>@NNBь 5D5:B ?@8ACB=>ABV 2 V=H><C A2VBV ( 0:A8<>20, 2021). 

W3C (World Wide Web Consortium) 3 F5 <V6=0@>4=0 >@30=V70FVO, O:0 

@>7@>1;Oє B0 ?V4B@8<Cє 251-AB0=40@B8. �>=0 A:;040єBьAO 7 ?>=04 350 G;5=V2, O:V 

?@0FNNBь @07>< 4;O 2?@>20465==O є48=8E ?@028; 4;O 251-B5E=>;>3V9. %B0=40@B8 

?@>E>4OBь G>B8@8 5B0?8 @>728B:C: ?@>5:B, :0=4840B, ?@>?>78FVO B0 @5:><5=40FVO 

W3C (MDN Web Docs, n.d.). 

WebGL 3 F5 JavaScript API, O:89 4>72>;Oє <0;N20B8 V=B5@0:B82=C 2D B0 3D 

3@0DV:C (MDN Web Docs, n.d.). 

WebSocket 3 F5 B5E=>;>3VO, O:0 4>72>;Oє 1@0C75@C B0 A5@25@C ?V4B@8<C20B8 

?>ABV9=5 7’є4=0==O, I>1 H284:> >1<V=N20B8AO 40=8<8 2 >1842V AB>@>=8 157 

70B@8<>: V ?>2B>@=8E 70?8BV2. *5 7@CG=> 4;O G0BV2, >=;09=-V3>@ G8 >=>2;5=ь C 

@50;ь=><C G0AV (MDN Web Docs, n.d.). 

XR (Extended Reality) 3 F5 C7030;ь=NNG89 B5@<V=, O:89 >1'є4=Cє 2AV 

?>?5@54=V B5E=>;>3VW 3 VR, AR B0 MR. �V= 28:>@8AB>2CєBьAO O: ?>7=0G5==O 

1C4ь-O:>3> 4>A2V4C, O:89 ?>є4=Cє 2V@BC0;ь=V 9 @50;ь=V A:;04>2V 4;O AB2>@5==O 

=>28E D>@< 270є<>4VW 7 V=D>@<0FVєN ( 0:A8<>20, 2021). 

 

 

 

254 



�"��&"� �. $�%'!�� 

$<EGAB> 1.1. #BAOFFє6B-F9D@VAB?B7VKA<= 4C4D4F 8BE?V8:9AAO 

$<EGAB> 1.2. #BDV6AOAAO F9D@VAV6 

 

255 

 

 

 

 



$<EGAB> 1.3. �<;A4K9AAO F9D@VAG «�95VAHB7D4HV>4» 

$<EGAB> 1.4. "7?O8 A4G>B6<I CD4JP ; CDB5?9@< 8BE?V8:9AAO 

 

 

256 

 
 

 

 
 



$<EGAB> 1.5. !4CDO@< 8BE?V8:9AAO 

&45?<JO 1.6.  9FB8<KAV BEAB6< CDB6989AAO 8BE?V8:9AAO 

 

 

257 

 

 



$<EGAB> 1.7.  9FB8<KAV 9F4C< CDB6989AAO 8BE?V8:9AAO 

 

 

 

258 

 

 

 



$<EGAB> 2.1. #9DVB8<;4JVO DB;6<F>G VAHB7D4HV>< 

 

 

259 

 



$<EGAB> 2.2. &9BD9F<KAV ;4E48< 

$<EGAB> 2.3.  9FB8B?B7VKAV ;4E48< 

 

 

260 

 



$<EGAB> 2.4. #DB5?9@4F<>4 HBD@G64AAO 

$<EGAB> 2.5. !4O6AV >?4E<HV>4JVW EFDG>FGDAB-HGA>JVBA4?PA<I >B@CBA9AFV6, 
EC9J<HV>4 WI 6<>BD<EF4AAO F4 CDBє>FG64AAO 

 

 

261 

 

 

 
 



$<EGAB> 2.6. �4?G;96V F4 @V:8<EJ<C?VA4DAV A4CDO@< ;4EFBEG64AAO VAHB7D4HV>< 

$<EGAB> 3.1. %FDG>FGDA4 VAF97D4JVO VAHB7D4HV>< G 695E9D98B6<M9 

 

262 

 



$<EGAB> 3.2. �84CF<6A4 VAF97D4JVO VAHB7D4HV>< G 695E9D98B6<M9 

$<EGAB> 3.3. &9IAB?B7VW VAF97D4JVW VAHB7D4HV>< G 695E9D98B6<M9 

$<EGAB> 3.4. #BDV6AOAAO HBD@4FV6 695VAHB7D4HV>< 

 

263 

 

 



$<EGAB> 3.5. %GK4EAV F9A89AJVW 695VAHB7D4HV>< 

 

 

264 

 

 



$<EGAB> 3.6. !4O6AV >?4E<HV>4JVW VAHB7D4HV>< G J<HDB6B@G E9D98B6<MV 

 

 

265 

 

 

 



$<EGAB> 3.7. �6FBDEP>V >D<F9DVW 4A4?V;G VAHB7D4HV>< G J<HDB6B@G E9D98B6<MV 

 

 

266 

 



$<EGAB> 3.8. �95VAHB7D4HV>4. %H9D4 4EFDBAB@VW 

 

 

267 

 



$<EGAB> 3.8. #DB8B6:9AAO 

 

 

268 

 



$<EGAB> 3.9. �95VAHB7D4HV>4. %H9D4 4DIVF9>FGD< 

 

 

269 

 



$<EGAB> 3.10. �95VAHB7D4HV>4. %H9D4 5V;A9EG F4 HVA4AEV6 

 

 

270 

 



$<EGAB> 3.11. �95VAHB7D4HV>4. %H9D4 5VB7D4HVW 

 

 

271 

 



$<EGAB> 3.12. �95VAHB7D4HV>4. %H9D4 5VB?B7VW 

 

 

272 

 



$<EGAB> 3.13. �95VAHB7D4HV>4. %H9D4 6<DB5A<JF64 

 

273 

 



$<EGAB> 3.14. �95VAHB7D4HV>4. %H9D4 6BєAA<I 8V= 

 

 

274 

 



$<EGAB> 3.15. �95VAHB7D4HV>4. %H9D4 7D4HVKAB7B 8<;4=AG 

 

 

275 

 



$<EGAB> 3.16. �95VAHB7D4HV>4. %H9D4 7G@4AVF4DA<I C<F4AP 

 

 

276 

 



$<EGAB> 3.16. #DB8B6:9AAO 

 

277 

 



 

$<EGAB> 3.17. �95VAHB7D4HV>4. %H9D4 9>B?B7VW 

 

278 

 



$<EGAB> 3.17. #DB8B6:9AAO 

 

 

279 

 



$<EGAB> 3.18. �95VAHB7D4HV>4. %H9D4 9>BAB@V>< 

 

 

280 

 



$<EGAB> 3.19. �95VAHB7D4HV>4. %H9D4 :GDA4?VEF<>< 

 

 

281 

 



$<EGAB> 3.20. �95VAHB7D4HV>4. %H9D4 V@V8:G 

 

 

282 

 



$<EGAB> 3.21. �95VAHB7D4HV>4. %H9D4 VEFBDVW 6V;G4?V;4JVW 

 

 

283 

 



$<EGAB> 3.22. �95VAHB7D4HV>4. %H9D4 VEFBDVW F9IAB?B7V= 

 

 

284 

 



$<EGAB> 3.23. �95VAHB7D4HV>4. %H9D4 >V59D59;C9>< 

 

 

285 

 



$<EGAB> 3.24. �95VAHB7D4HV>4. %H9D4 >VABVA8GEFDVW F4 DB;647 

 

 

286 

 



$<EGAB> 3.25. �95VAHB7D4HV>4. %H9D4 >D<@VA4?G 

 

 

287 

 



$<EGAB> 3.26. �95VAHB7D4HV>4. %H9D4 >G?PFGD< F4 VEFBDVW 

 

 

288 

 



$<EGAB> 3.27. �95VAHB7D4HV>4. %H9D4 ?VA76VEF<>< 

$<EGAB> 3.28. �95VAHB7D4HV>4. %H9D4 ?VF9D4FGD< 

 

289 

 

 



$<EGAB> 3.29. �95VAHB7D4HV>4. %H9D4 @98<J<A< 

 

 

290 

 



$<EGAB> 3.30. �95VAHB7D4HV>4. %H9D4 @9F9BDB?B7VW 

 

 

291 

 



$<EGAB> 3.31. �95VAHB7D4HV>4. %H9D4 @G;<>< 

 

 

292 

 



$<EGAB> 3.32. �95VAHB7D4HV>4. %H9D4 A46V74JVW 

$<EGAB> 3.33. �95VAHB7D4HV>4. %H9D4 A48;6<K4=A<I E<FG4JV= 

 

293 

 

 



$<EGAB> 3.34. �95VAHB7D4HV>4. %H9D4 A4G>B6BW VAHBD@4JVW 

 

 

294 

 



$<EGAB> 3.34. #DB8B6:9AAO 

 

 

295 

 



$<EGAB> 3.35. �95VAHB7D4HV>4. %H9D4 AB6<A 

 

 

296 

 



$<EGAB> 3.36. �95VAHB7D4HV>4. %H9D4 BIBDBA< ;8BDB6'O 

 

 

297 

 



$<EGAB> 3.37. �95VAHB7D4HV>4. %H9D4 CB?VF<>< 

 

 

298 

 



$<EGAB> 3.38. �95VAHB7D4HV>4. %H9D4 CE<IB?B7VW 

 

 

299 

 



$<EGAB> 3.39. �95VAHB7D4HV>4. %H9D4 EBJVB>G?PFGDA<I C<F4AP 

 

 

300 

 



$<EGAB> 3.40. �95VAHB7D4HV>4. %H9D4 ECBDFG 

 

 

301 

 



$<EGAB> 3.41. �95VAHB7D4HV>4. %H9D4 ECBEB5G :<FFO 

 

 

302 

 



$<EGAB> 3.42. �95VAHB7D4HV>4. %H9D4 EF4F<EF<>< 

 

 

303 

 



$<EGAB> 3.43. �95VAHB7D4HV>4. %H9D4 EFD4IG64AAO 

 

 

304 

 



$<EGAB> 3.44. �95VAHB7D4HV>4. %H9D4 F9A89AJV= 

 

 

305 

 



$<EGAB> 3.45. �95VAHB7D4HV>4. %H9D4 F9IAB?B7V= 

 

 

306 

 



$<EGAB> 3.45. #DB8B6:9AAO 

 

 

307 

 



$<EGAB> 3.45. #DB8B6:9AAO 

 

 

308 

 



$<EGAB> 3.46. �95VAHB7D4HV>4. %H9D4 I4DKG64AAO 

 

 

309 

 



$<EGAB> 3.47. #D<>?48 695VAHB7D4HV><-5?B>G 

$<EGAB> 3.48. #D<>?48 695VAHB7D4HV><-EFBDVA>< 

 

310 

 

 



$<EGAB> 3.49. #D<>?48 695VAHB7D4HV><-@9D9:V 

 

$<EGAB> 4.1. ';474?PA9A4 >BAJ9CJVO CDBє>FAB-BJVAN64?PABW @B89?V 695VAHB7D4HV>< 

 

311 

 

 



$<EGAB> 4.2. #D<AJ<C< HBD@G64AAO 695VAHB7D4HV>< 

&45?<JO 4.3.  9FB8<>< HBD@G64AAO 695VAHB7D4HV>< 

 

312 

 

 



$<EGAB> 4.4. �D<F9DVW BJVAN64AAO 695VAHB7D4HV>< 

$<EGAB> 4.5. %FDG>FGD4 CDBє>FAB-BJVAN64?PABW @B89?V 695VAHB7D4HV>< 

 

313 

 

 



$<EGAB> 4.6. "JVAN64AAO ;4684AAO 695VAHB7D4HV><-5?B>G 

$<EGAB> 4.7. "JVAN64AAO ;4684AAO 695VAHB7D4HV><-EFBDVA>< (CDBFBF<C) 

 

314 

 



$<EGAB> 4.8. "JVAN64AAO ;4684AAO CDBє>FG 695VAHB7D4HV><-@9D9:V (CDBFBF<C) 

$<EGAB> 4.9. #9DEC9>F<6< CB84?PL<I 8BE?V8:9AP 

 

 

315 

 


	АНОТАЦІЯ 
	ABSTRACT 
	ПЕРЕЛІК ОПУБЛІКОВАНИХ ПРАЦЬ ЗА ТЕМОЮ ДИСЕРТАЦІЇ 
	ВСТУП 
	РОЗДІЛ 1. ТЕОРЕТИКО-МЕТОДОЛОГІЧНІ ЗАСАДИ ДОСЛІДЖЕННЯ 
	1.1. Поняттєво-термінологічний апарат дослідження 
	1.2. Огляд наукових праць з проблеми дослідження 
	1.3. Методичні основи проведення дослідження 
	Висновки до розділу 1 

	РОЗДІЛ 2. ІНФОГРАФІКА ЯК УНІВЕРСАЛЬНИЙ ЗАСІБ ВІЗУАЛЬНОЇ КОМУНІКАЦІЇ 
	2.1. Історичні аспекти становлення та розвитку інфографіки як універсального комунікативного засобу 
	2.1.1. Еволюція візуалізації інформації до появи вебтехнологій 
	2.1.2. Еволюція візуалізації інформації після появи вебтехнологій 

	2.2. Теоретико-методологічні засади та проблематика формування інфографіки 
	2.2.1. Теоретичні засади формування інфографіки 
	2.2.2. Методологічні засади формування інфографіки 
	2.2.3. Ключова проблематика формування інфографіки 

	2.3. Структурно-функціональні компоненти інфографіки 
	2.4. Галузеві та міждисциплінарні напрями застосування інфографіки 
	Висновки до розділу 2 
	РОЗДІЛ 3. ІНТЕГРАЦІЯ ІНФОГРАФІКИ В КОНТЕКСТІ КОМУНІКАТИВНОГО ДИЗАЙНУ ВЕБСАЙТУ 
	3.1. Специфіка вебсайту як середовища для інтеграції інфографіки 
	3.1.1. Структурна, адаптивна та технологічна інтеграції інфографіки у вебсередовище 
	3.1.2. Формати реалізації вебінфографіки, їх характеристика та компаративний аналіз 

	3.2. Сучасні тенденції візуалізації, технологій та користувацьких сценаріїв інфографіки 
	3.3. Концептуальні засади класифікації та оцінювання інфографіки у вебсередовищі 
	3.3.1. Наявні концептуальні підходи до класифікації інфографіки 
	3.3.2. Авторські критерії аналізу вебінфографіки в контексті комунікативного середовища сайту 

	3.4. Візуальні особливості вебінфографіки на основі сучасних прикладів 
	 
	Висновки до розділу 3 
	РОЗДІЛ 4. ФОРМУВАННЯ ПРОЄКТНО-ОЦІНЮВАЛЬНОЇ МОДЕЛІ ВЕБІНФОГРАФІКИ В КОМУНІКАТИВНОМУ СЕРЕДОВИЩІ ВЕБСАЙТУ 
	4.1. Проєктно-оцінювальна модель вебінфографіки 
	4.1.1. Проєктно-оцінювальна модель вебінфографіки-блоку 
	4.1.2. Проєктно-оцінювальна модель вебінфографіки-сторінки 
	​​4.1.3. Проєктно-оцінювальна модель вебінфографіки-мережі 

	4.2. Впровадження результатів дослідження у навчальний процес 
	4.3. Перспективні напрями подальших досліджень 
	Висновки до розділу 4 
	ВИСНОВКИ 
	СПИСОК ВИКОРИСТАНИХ ДЖЕРЕЛ 
	Емпіричний матеріал 

	 

	ДОДАТОК А. АКТ ВПРОВАДЖЕННЯ РЕЗУЛЬТАТІВ ДИСЕРТАЦІЇ 
	ДОДАТОК Б. СПИСОК ОПУБЛІКОВАНИХ ПРАЦЬ ЗА ТЕМОЮ ДИСЕРТАЦІЇ 
	ДОДАТОК В. ГЛОСАРІЙ ДОСЛІДЖЕННЯ 

	ДОДАТОК Г. РИСУНКИ 
	Рисунок 1.1. Поняттєво-термінологічний апарат дослідження 
	Рисунок 1.2. Порівняння термінів 
	Рисунок 1.3. Визначення терміну «Вебінфографіка» 


	Рисунок 1.4. Огляд наукових праць з проблеми дослідження 
	 
	Рисунок 1.5. Напрями дослідження 
	Таблиця 1.6. Методичні основи проведення дослідження 
	 
	Рисунок 1.7. Методичні етапи проведення дослідження 
	 
	 
	Рисунок 2.1. Періодизація розвитку інфографіки 
	 
	Рисунок 2.2. Теоретичні засади 
	Рисунок 2.3. Методологічні засади 
	 
	Рисунок 2.4. Проблематика формування 
	Рисунок 2.5. Наявні класифікації структурно-функціональних компонентів, специфіка їх використання та проєктування 
	 
	Рисунок 2.6. Галузеві та міждисциплінарні напрями застосування інфографіки 
	Рисунок 3.1. Структурна інтеграція інфографіки у вебсередовище 
	Рисунок 3.2. Адаптивна інтеграція інфографіки у вебсередовище 
	Рисунок 3.3. Технології інтеграції інфографіки у вебсередовище 
	Рисунок 3.4. Порівняння форматів вебінфографіки 
	Рисунок 3.5. Сучасні тенденції вебінфографіки 
	 
	Рисунок 3.6. Наявні класифікації інфографіки у цифровому середовищі 
	 

	Рисунок 3.7. Авторські критерії аналізу інфографіки у цифровому середовищі 
	 
	Рисунок 3.8. Вебінфографіка. Сфера астрономії 
	 
	Рисунок 3.8. Продовження 
	 
	Рисунок 3.9. Вебінфографіка. Сфера архітектури 
	 
	Рисунок 3.10. Вебінфографіка. Сфера бізнесу та фінансів 
	 
	Рисунок 3.11. Вебінфографіка. Сфера біографії 
	 
	Рисунок 3.12. Вебінфографіка. Сфера біології 
	 
	Рисунок 3.13. Вебінфографіка. Сфера виробництва 
	Рисунок 3.14. Вебінфографіка. Сфера воєнних дій 
	 
	Рисунок 3.15. Вебінфографіка. Сфера графічного дизайну 
	 
	Рисунок 3.16. Вебінфографіка. Сфера гуманітарних питань 
	 
	Рисунок 3.16. Продовження 
	 
	Рисунок 3.17. Вебінфографіка. Сфера екології 
	Рисунок 3.17. Продовження 
	 
	Рисунок 3.18. Вебінфографіка. Сфера економіки 
	 
	Рисунок 3.19. Вебінфографіка. Сфера журналістики 
	 
	Рисунок 3.20. Вебінфографіка. Сфера іміджу 
	 
	Рисунок 3.21. Вебінфографіка. Сфера історії візуалізації 
	 
	Рисунок 3.22. Вебінфографіка. Сфера історії технологій 
	 
	Рисунок 3.23. Вебінфографіка. Сфера кібербезпеки 
	 
	Рисунок 3.24. Вебінфографіка. Сфера кіноіндустрії та розваг 
	 
	Рисунок 3.25. Вебінфографіка. Сфера криміналу 
	 
	Рисунок 3.26. Вебінфографіка. Сфера культури та історії 
	 
	Рисунок 3.27. Вебінфографіка. Сфера лінгвістики 
	Рисунок 3.28. Вебінфографіка. Сфера літератури 
	Рисунок 3.29. Вебінфографіка. Сфера медицини 
	 
	Рисунок 3.30. Вебінфографіка. Сфера метеорології 
	 
	Рисунок 3.31. Вебінфографіка. Сфера музики 
	 
	Рисунок 3.32. Вебінфографіка. Сфера навігації 
	Рисунок 3.33. Вебінфографіка. Сфера надзвичайних ситуацій 
	Рисунок 3.34. Вебінфографіка. Сфера наукової інформації 
	 
	Рисунок 3.34. Продовження 
	 
	Рисунок 3.35. Вебінфографіка. Сфера новин 
	 
	Рисунок 3.36. Вебінфографіка. Сфера охорони здоров'я 
	 
	Рисунок 3.37. Вебінфографіка. Сфера політики 
	 
	Рисунок 3.38. Вебінфографіка. Сфера психології 
	 
	Рисунок 3.39. Вебінфографіка. Сфера соціокультурних питань 
	 
	Рисунок 3.40. Вебінфографіка. Сфера спорту 
	 
	Рисунок 3.41. Вебінфографіка. Сфера способу життя 
	 
	Рисунок 3.42. Вебінфографіка. Сфера статистики 
	 
	Рисунок 3.43. Вебінфографіка. Сфера страхування 
	 
	Рисунок 3.44. Вебінфографіка. Сфера тенденцій 
	 
	Рисунок 3.45. Вебінфографіка. Сфера технологій 
	 
	Рисунок 3.45. Продовження 
	 
	Рисунок 3.45. Продовження 
	 
	Рисунок 3.46. Вебінфографіка. Сфера харчування 
	 
	Рисунок 3.47. Приклад вебінфографіки-блоку 
	Рисунок 3.48. Приклад вебінфографіки-сторінки 
	Рисунок 3.49. Приклад вебінфографіки-мережі 
	 
	Рисунок 4.1. Узагальнена концепція проєктно-оцінювальної моделі вебінфографіки 
	Рисунок 4.2. Принципи формування вебінфографіки 
	Таблиця 4.3. Методики формування вебінфографіки 
	Рисунок 4.4. Критерії оцінювання вебінфографіки 
	Рисунок 4.5. Структура проєктно-оцінювальної моделі вебінфографіки 
	 
	Рисунок 4.6. Оцінювання завдання вебінфографіки-блоку 
	Рисунок 4.7. Оцінювання завдання вебінфографіки-сторінки (прототип) 
	Рисунок 4.8. Оцінювання завдання проєкту вебінфографіки-мережі (прототип) 
	Рисунок 4.9. Перспективи подальших досліджень 

