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ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɬɪɭɞɧɨ ɚɞɚɩɬɢɪɨɜɚɬɶɫɹ ɤ ɱɟɦɭ-ɬɨ 
ɢɥɢ ɤɨɦɭ-ɬɨ ɧɨɜɨɦɭ. Ɂɭɛɱɚɬɵɟ, ɧɟɪɨɜɧɵɟ ɥɢɧɢɢ 
ɜɵɹɜɥɹɸɬ ɞɟɪɡɨɫɬɶ ɢ ɜɪɚɠɞɟɛɧɨɫɬɶ. Ⱥ ɟɫɥɢ ɥɢɧɢɢ 
ɩɥɚɜɧɵɟ, ɨɤɪɭɝɥɵɟ – ɬɨ ɜɵ ɱɟɥɨɜɟɤ ɦɹɝɤɢɣ, ɫɩɨ-
ɤɨɣɧɵɣ, ɢɞɭɳɢɣ ɧɚ ɤɨɦɩɪɨɦɢɫɫ. Ƚɪɭɛɵɟ ɥɢɧɢɢ 
ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ ɱɟɥɨɜɟɤɚ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɷɩɢɰɟɧ-
ɬɪɟ ɫɥɨɠɧɨɝɨ ɤɨɧɮɥɢɤɬɚ ɢɥɢ ɩɪɨɛɥɟɦɵ. 

ɋɢɥɚ ɧɚɠɢɦɚ. ɋ ɩɨɦɨɳɶɸ ɧɚɠɢɦɚ ɦɨɠɧɨ ɨɰɟ-
ɧɢɬɶ ɯɚɪɚɤɬɟɪ ɜɧɟɲɧɢɯ ɷɦɨɰɢɨɧɚɥɶɧɨ-ɜɨɥɟɜɵɯ 
ɩɪɨɹɜɥɟɧɢɣ ɚɜɬɨɪɚ (ɪɢɫ. 3). 

 
Ɋɢɫ. γ. Ⱥɧɚɥɢɡ ɩɨ ɧɚɠɢɦɭ 

 
Ʉɚɤ ɜ ɩɨɱɟɪɤɟ, ɬɚɤ ɢ ɜ ɪɢɫɭɧɤɟ ɫɢɥɶɧɵɣ ɧɚɠɢɦ 

ɩɪɢɫɭɳ ɥɸɞɹɦ ɷɦɨɰɢɨɧɚɥɶɧɨ ɚɤɬɢɜɧɵɦ, ɷɧɟɪɝɢɱ-
ɧɵɦ. Ɍɟ, ɤɬɨ ɪɢɫɭɟɬ ɫɨ ɫɥɚɛɵɦ ɧɚɠɢɦɨɦ, ɩɪɟɛɵ-
ɜɚɸɬ ɜ ɷɦɨɰɢɨɧɚɥɶɧɨ ɫɧɢɠɟɧɧɨɦ ɧɚɫɬɪɨɟɧɢɢ, ɧɟ 

ɨɫɨɛɨ ɚɤɬɢɜɧɵ ɜ ɷɦɨɰɢɨɧɚɥɶɧɵɯ ɩɪɨɹɜɥɟɧɢɹɯ. 
ɂɦɩɭɥɶɫɢɜɧɵɣ, ɧɟɩɨɫɬɨɹɧɧɵɣ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɪɜ-
ɧɨɫɬɶ, ɢɦɩɭɥɶɫɢɜɧɨɫɬɶ, ɥɢɲɧɸɸ ɷɦɨɰɢɨɧɚɥɶ-
ɧɨɫɬɶ ɩɪɢ ɩɪɢɧɹɬɢɢ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɯ ɪɟɲɟɧɢɣ, 
ɩɨɪɵɜɢɫɬɨɫɬɶ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɵ ɦɨɠɟɦ ɜɢɞɟɬɶ, ɱɬɨ ɪɢɫɭ-

ɧɨɤ – ɷɬɨ ɜɫɟɝɞɚ ɤɚɤɨɟ-ɬɨ ɫɨɨɛɳɟɧɢɟ, ɡɚɲɢɮɪɨ-
ɜɚɧɧɨɟ ɜ ɨɛɪɚɡɚɯ. Ʉɚɠɞɵɣ ɷɥɟɦɟɧɬ ɢ ɡɚɜɢɬɨɤ ɧɟɫɟɬ 
ɜ ɫɟɛɟ ɤɚɤɭɸ-ɥɢɛɨ ɢɧɮɨɪɦɚɰɢɸ ɨ ɯɚɪɚɤɬɟɪɟ ɚɜɬɨ-
ɪɚ ɢ ɟɝɨ ɷɦɨɰɢɨɧɚɥɶɧɨɦ ɧɚɫɬɪɨɟ. ɉɨɷɬɨɦɭ ɪɢɫɭ-
ɧɨɤ – ɷɬɨ ɨɞɢɧ ɢɡ ɫɩɨɫɨɛɨɜ ɡɚɝɥɹɧɭɬɶ ɜɨ ɜɧɭɬɪɟɧ-
ɧɢɣ ɦɢɪ ɱɟɥɨɜɟɤɚ ɢ ɝɥɭɛɠɟ ɩɨɧɹɬɶ ɫɚɦɨɝɨ ɫɟɛɹ. 
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Introduction 
It is undeniable that web technologies are very 

popular and they have very big impact on many sec-
tors of human activity. These technologies allow us to 
send big arrays of data across the web and store and 
show it in a proper way. But it is very difficult for 
scientists to analyze raw data. So, we have to find 
ways to represent data in an aesthetically pleasing and 
comprehensible form. Instead of using boring excel 
tables, data can be presented in a more creative format 
with the help of visualization tools. 

As the power of web browser increases, the crea-
tion of complex visualization of data via the web be-
comes possible. So, now we can easily visualize our 
data in a very effective way. But it is difficult to find 
an ideal framework, because each of them has its own 
specific features. People prefer libraries with the fol-
lowing features: reliability, quality of support and 
documentation, popularity, efficiency in information 
binding, appearance, performance, simple API, 
weight of library, etc. 

The most recognized visualization frameworks in 
the world are RGraph, Canvas.js, Highcharts, Google 
МСКЫЭЬ, DвРЫКЩСЬ, DγJS. δОЭ’Ь МШЧЬТНОЫ ЩХЮЬОЬ КЧН 
minuses of each one in detail. Here you can see ex-
ample of the standard chart (fig. 1). 

 
Fig. 1. Example 

 
Rgraph 
One of the most popular frameworks is RGraph. It 

is a free HTML5 and Javascript based library, it uses 
the HTML5 canvas tag and it leads to smaller page 
sizes, lower costs and faster pages loading. Rgraph 
provides high performance. This product is reliable, 
because it was created in 2008 and has been develop-
ing until now. It also provides many supported tech-
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nologies, simple drawing API and a lot of tutorials, 
20+ chart types. 

One of the main features is dynamic update, be-
cause data changes every time and chart has to simul-
taneously change itself with the data. Also, it has in-
tegration with MySQL and PHP, it allows users to get 
data from databases and instantiate and draw a chart 
according to this data. By using AJAX requests users 
can easily fetch data from an XML or JSON file. 

 
D3JS 
A famous and efficient visualization library uses 

the wide range of technologies: HTML5, JavaScript, 
Scalable Vector Graphics (SVG), CSS3 technologies. 
TСТЬ ХТЛЫКЫв ТЬ ЮЬОН Лв МШЦЩКЧТОЬ ЬЮМС КЬμ “TСО σОа 
ВШЫФ TТЦОЬ”, “DКЭКЦООЫ”, “τЩОЧSЭЫeetMap Founda-
ЭТШЧ” КЧН ШЭСОЫЬ. Dγ КХХШаЬ вШЮ ЭШ ЛТЧН НКЭК ЭШ К 
Document Object Model (DOM), and then apply da-
ta-driven transformations to the document. As a sim-
ple example, you can use D3JS to create an HTML 
table from a JSON data. Or, you can use the same 
data to create an interactive SVG pie chart with visual 
effects. 

It supports many charts, and a lot of effects, non-
standard plots, but it has really low performance, 
which makes a really big minus to this library. 

 
CANVAS.JS 
CanvasJS is an easy to use JavaScript library, 

which was built on HTML5 canvases. It supports all 
devices: iPhone, iPad, Android, Windows Phone, Mi-
crosoft Surface, Desktops, etc. This allows you to 
create powerful charts that work on each device, 
without additional maintenance or functionality of 
your web application. CanvasJS has many beautiful 
themes and it is faster than Flash and SVG Charts – 
result of this is lightweight, beautiful and responsive 
dashboards. 

CanvasJS has a lot of chart types: Area, Bar, Bub-
ble, Column, Doughnut, Line, Pie, Spline, Spline Ar-
ea, Scatter (Point), Stacked Area, Stacked Bar 
,Stacked Column, Step Line. Some features of Can-
vasJS are: the library has a simple API and beautiful 
themes, which are set, by changing one parameter; the 
performance is very high – CanvasJS processes 
100,000 Data-Points per just around 100 milliseconds. 
IЭ’Ь ЫОКХХв РШШН ТП вШЮ ЧООН СТРС ЬЩООН ШП НКЭК ЩЫo-
cessing. 

To sum up, CanvasJS is very simple to use, well 
documented, it works across all devices and browsers, 
has awesome performance, and is supported directly 
by developers. 

 
Highcharts 
Highcharts is a charting library written in 

HTML5/JavaScript, offering intuitive, interactive 
charts to your web application. Library works across 
many devices, but it has problems with mobile brows-
ers. 

It has a lot of charting tools, some of them: Line, 
Spline, Area, Area spline, Column, Bar, Pie, Scatter, 
Angular gauges, Arearange, Areasplinerange, Column 
range, Bubble, Box plot, Error bars, Funnel, Waterfall 
and Polar.  

Charting tools use SVG for the graphics rendering. 
Additionally Internet Explorer graphics are drawn 
using VML. 

Highcharts is solely based on native browser tech-
nologies and does not require client side plugins like 
Flash or Java. Setting the Highcharts configuration 
options is very easy; you can be a not experienced 
user to make it. Through working with your web ap-
plication, you can add, remove and modify series and 
points or modify axes at any time after chart creation. 
Sometimes you want to compare variables that are not 
of the same scale - for example temperature versus air 
pressure. If you turn on exporting module, your users 
can export the chart to PNG, JPG, PDF or SVG for-
mat by the click of a button, or print the chart directly 
from the web page. By zooming in on a chart you can 
see directly what you need. 

 
Google Charts 
Google Charts is an extremely powerful library 

that can effectively visualize data on your web appli-
cation. It is completely free for all purposes: commer-
cial, personal, educational or even governmental. It 
provides many chart types like line charts, bar charts, 
pie charts, Venn diagrams and complex hierarchical 
tree maps. 

Google Charts is highly customizable, so you can 
easily change the style of your chart by selecting its 
size and colors and ignore these options to draw a 
method. It makes charts more attractable and under-
standable for users. Charts are highly interactive and 
expose events to interact with users. 

It has really full and readable documentation; it 
supports many technologies such as JSON, XML and 
AJAX to load data. It has a lot of tutorials, demos, big 
user community, so, it is not difficult to find a solu-
tion to your problem. Google Charts has a class 
DataTable which provides a lot of methods to work 
with databases and representation of data. Charts are 
rendered using HTML5 and SVG technology to create 
scalable charts with resolution independence and pro-
vide cross-browser compatibility (including VML for 
older IE versions) and cross platform portability to 
iPhones, iPads and Android. 

 
Dygraphs 
Dygraphs is a flexible open source JavaScript 

charting library that produces interactive, zoomable 
charts of time series. It allows exploring and interpret-
ing dense data sets. It supports many technologies like 
CSV, AJAX, JSON and XML. Dygraphs is highly 
compatible. It means that it works with all popular 
browsers (including Internet Explorer 8) and modern 
mobile devices such as tablets or smartphones. But 

http://canvasjs.com/docs/charts/chart-types/html5-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-bar-chart/
http://canvasjs.com/docs/charts/chart-types/html5-bubble-chart/
http://canvasjs.com/docs/charts/chart-types/html5-bubble-chart/
http://canvasjs.com/docs/charts/chart-types/html5-column-chart/
http://canvasjs.com/docs/charts/chart-types/html5-doughnut-chart/
http://canvasjs.com/docs/charts/chart-types/html5-line-chart/
http://canvasjs.com/docs/charts/chart-types/html5-pie-chart/
http://canvasjs.com/docs/charts/chart-types/html5-spline-chart/
http://canvasjs.com/docs/charts/chart-types/html5-spline-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-spline-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-scatter-chart/
http://canvasjs.com/docs/charts/chart-types/html5-stacked-area-chart/
http://canvasjs.com/docs/charts/chart-types/html5-stacked-bar-chart/
http://canvasjs.com/docs/charts/chart-types/html5-stacked-column-chart/
http://canvasjs.com/docs/charts/chart-types/html5-step-line-chart/
https://developers.google.com/chart/interactive/docs/events
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there are few types of charts, just area, bar, candle-
stick and line charts. 

There are many companies which use dygraphs 
such as NASA, Wikimedia Foundation, Eutelsat and 
Google. Although it has active developing communi-
ty, the community is small. However, dygraphs li-
brary is fully tested in many cases, so there are a lot of 
examples. Furthermore, you can find well-
documented API and many demonstrative tutorials on 
the site. 

It is capable of handling huge data sets. You can 
easily bind millions of points without errors and bags. 
Furthermore, it is highly interactive, so you can attach 
many events to charts like zoom, pan, mouseover. 
Finally, one of the main features is that the library is 
lightweight, because it allows pages to load faster. 

 
Summary 
To sum up, we have to say that all libraries have 

their own good sides. But, first of all, we want to un-
derline two charting tools: Google charts, and 
rGraph,. They are more optimal in terms of all fea-
tures, because other libraries, for example, Canvas.js 
can boast their performance, but its other aspects are 
very poor developed, D3 has awesome visualization 
but low performance. If we consider that javascript 

and jquery are executed on the client side (browser), 
we can have big problems with the speed of opera-
tion. Google charts and rGraph are the most suitable 
in each aspect of the features. Google charts has date 
time axis and it can combine charts; another good 
feature is a data table class, which enables to work 
with data and change the view of this data easily, it 
supports query class for work with databases, which is 
not the feature of RGraph. However, if we need high-
er performance, RGraph is more suitable to solve this 
problem. 
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ɬɭɬɚ. Ȼɭɤɥɟɬ ɞɨɥɠɟɧ ɛɵɬɶ ɭɡɧɚɜɚɟɦ ɢ ɞɨɫɬɚɬɨɱɧɨ 
ɩɪɨɫɬ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɨɬɨɛɪɚɠɟɧɢɢ, ɚ ɬɚɤɠɟ ɨɬɪɚ-
ɠɚɬɶ ɫɩɟɰɢɮɢɤɭ ɪɚɛɨɬɵ (ɦɢɫɫɢɹ ɂɧɫɬɢɬɭɬɚ ɤɢ-
ɛɟɪɧɟɬɢɤɢ Ɍɉɍ – ɫɨɡɞɚɧɢɟ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɡɧɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɩɪɢɤɥɚɞɧɨɣ ɦɚɬɟɦɚ-
ɬɢɤɢ, ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ ɢ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɜɵ-
ɩɨɥɧɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ, ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɟɪɟɩɨɞɝɨɬɨɜɤɢ ɢɧɠɟɧɟɪ-
ɧɵɯ ɢ ɧɚɭɱɧɵɯ ɤɚɞɪɨɜ). 

 

ɉɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ 
Ȼɭɤɥɟɬ ɪɚɡɪɚɛɚɬɵɜɚɥɫɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɪɟɞɚɤ-

ɬɨɪɟ Corel Draw ɨɬ ɧɚɱɚɥɚ, ɞɨ ɤɨɧɰɚ. ȼɚɠɧɨɣ ɱɚ-
ɫɬɶɸ ɫɨɡɞɚɧɢɹ ɛɭɤɥɟɬɚ ɹɜɥɹɥɨɫɶ ɫɨɯɪɚɧɟɧɢɟ ɰɜɟɬɚ 
ɢɧɫɬɢɬɭɬɚ ɢ ɥɨɝɨɬɢɩɚ, ɧɨ ɛɭɤɥɟɬ ɧɟ ɞɨɥɠɟɧ ɛɵɥ 
ɢɦɟɬɶ ɯɨɥɨɞɧɨɣ ɝɚɦɦɵ ɢɥɢ ɛɵɬɶ ɦɪɚɱɧɵɦ ɢ ɫɟ-
ɪɵɦ. Ɉɛɵɱɧɨ ɜɫɟ ɩɪɨɟɤɬɵ ɩɪɢɧɹɬɨ ɧɚɱɢɧɚɬɶ ɫ ɷɫ-
ɤɢɡɚ ɢɥɢ ɡɚɪɢɫɨɜɤɢ, ɧɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɫɟ 
ɧɚɛɪɨɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɛɵɥɨ ɞɟɥɚɬɶ ɫɪɚɡɭ ɜ ɝɪɚ-
ɮɢɱɟɫɤɨɦ ɪɟɞɚɤɬɨɪɟ, ɜɵɛɢɪɚɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ 
ɪɟɲɟɧɢɹ, ɦɟɧɹɹ ɜɫɟ ɷɥɟɦɟɧɬɵ ɦɟɫɬɚɦɢ. Ɉɫɧɨɜɧɨɣ 
ɚɤɰɟɧɬ ɜ ɛɭɤɥɟɬɟ ɫɬɚɜɢɥɫɹ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢ-
ɱɟɫɬɜɨ ɧɚɝɥɹɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

 
Ɋɢɫ. 1.1. ɇɚɱɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɛɭɤɥɟɬɚ 
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