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TYWUIH

Makanana aepekTepli 3epTTey, NepeKTepAl TepeH Tajaay, OuTiM amy, OlLTM KOpBIHIAFBI
JIepeKTepAl OHICY SJiCTepi, MHTEIUICKTYaJ bl Talay oAicTepi jKoHe MEIWIHMHA canachlHAarsl Data
Mining TEXHOJOTHUSCHIH KOJAaHy acnekTiiepi KapacToipbuiaabl. AUTB sxyKThIpFaH nanueHTTep TOOBI
OemiHmi, aypy TapuXbIHA TallAay JKYPri3iiai, ic-KHMBUT MOJIENbEpi MEH adropuTMi (Kipic mepexrepi)
d3ipieHi, AepeKTepi 13/Iey SaicTepiMeH Talaay JKoHe SKCIepUMEHTTED JKYpri3inai. bapisik aypymap
CaHIBIK BEKTOpJIAD O KUBIHTBIFBI PETIHAEC YCHIHBUABI JKOHE KIacTepliepre TONTacTHIPBUIIH,
CHUIIATTAJIFaH TEXHUKaFa ColKec, XOMKUHC CTaTHCTHKACHIHBIH MOHI OCHI YIIECTIPY apKbUIbI €CENTeN/Ii.
Knacrepneyzin e3i omerreri sklearn kxitamxaHa KypangapbIHBIH KOMETIMEH y3ere achIpbUIasl. Exi
OJIIIEM/Ti JKa3bIKTHIKTa KOIl eJIIeM I IepeKTepl YChIHYIBIH SPTYPIIi dAicTepi, HeTi3ri KOMIOHEHTTEP
dA1ici, KOXOHEH CBI3BIFBI )KOHE T. 0. YCHIHBUIFaH.

Knacrepneymin exi typmi omici KapacTeippuigsl: k-oprama omici (Python sklearn
KiTanxaHachlHBIH Kmeans QyHknusaceiH KoijgaHa oteipein), ABTO koHpurypammscer 0ap
TBIFBI3ABIKKA HerizaenreH kiacrepiiey oxicrepi (Python hdbscan kitanxanaceineiy HDBSCAN
(YHKIMSICBIH KOJIaHa OTHIpHI). CalbICTHIPY JKaFmalblHIA KIACTEPIIK KYPBUTBIM Oip alropuTMHIH
OpTYpIi MapaMmeTpiepiH e3repTy apKbUIbI OarajaHaibl (MbICANbl, K TONTApBIHBIH CaHBI); ANBIHFAH
JKOHE JalbIHJaNFaH OObeKTiIeple Moaenb (Hemece OipHelle) CalbIHBIN, OHBIH MapameTrpiepi
perreneni. ComaH KeiiH TecTijey KoHE HOTIKENISP Il Talaay XKYpri3iie/i.
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FEATURES OF USING THE BOOTSTRAP 4 FRAMEWORK IN THE DESIGN OF AN
ADAPTIVE WEBSITE

ANNOTATION
This article discusses the concept of adaptive design in the process of creating a website. The
essence of the frontend frameworks of their varieties is revealed, as well as a detailed analysis of the
Bootstrap framework is described. It is concluded that Bootstrap frameworks and the like make the
web development process simpler and facilitate the development of an adaptive website design. The
world of web programmers has already seen Bootstrap 5, but many are still interested in what
Bootstrap 4 has brought in itself. Because it was this version that brought a new round of technologies
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to this framework and established itself as a stable and effective tool for web development. Bootstrap
is a popular set of tools for web applications and user interfaces with HTML, CSS and JavaScript. The
basis for adaptive design is the rules of media queries, which describe the stylistic properties of
elements for different screen resolutions. Also, Bootstrap uses a dynamic CSS style language that
extends CSS capabilities: developers can manage colors, create nested columns and variables.

Key words: framework, frontend, layout, adaptive design, web development

Introduction. The spread of portable communication devices and mobile Internet, there is an
active transition of users from computers to mobile devices. Currently, more than 5 billion people on
the planet have their own smartphone. This fact is an important condition for companies that have
their own website on the Internet. Corporations developing new phones, tablets and computers
regularly release new models to the market, which creates additional difficulties for web developers.
Now, for the optimal operation of the company, it is necessary that the site is equally convenient to use
from different devices. The process of creating the design of such a site is called adaptive design. At
the moment, the most popular HTML, CSS, and JS framework for developing adaptive and mobile
web projects is Bootstrap.

Materials and methods of research. Adaptive design is a layout method in which the width of
the layout is transformed to the width of the device, which ensures successful perception on various
devices [1].

The concept of "adaptive web design” was introduced by Ethan Marcotte in 2010 [2]. He
brought together three technologies that already existed at that time (flexible grid-based layout, size-
adjustable images and multimedia elements, as well as media queries) into a single unified approach,
which he called adaptive web design.

E
==k

Figure 1 - Displaying the content of the website on different devices

The layout of the site consists of blocks, on smartphones and tablets the blocks should be placed
vertically (Fig.1), on laptops the blocks are placed horizontally. Principles of adaptive design:

First, the design for the mobile version of the site is designed, at this stage it is necessary to
convey the main idea using one column, for this it is necessary to filter out secondary information and
highlight the main one.

The mobile first principle is used its main advantages:

« First of all, the user sees the important content of the page, the main information

* The user gets fast page loading even at low connection speed.

* Saving internet traffic

* The interface becomes convenient for navigation in the mobile screen.

» Thanks to this principle, the site gets into the top of Google search.

Also, during the design of an adaptive website design, flexible images are used (the width of the
image can be any, provided that it does not protrude beyond the boundaries of the container containing
it), grids and a media query to create the most user-friendly website.

The main purpose of these design methods is to create web pages that would adapt to the size of
the user’s device screen and display the appropriate content for maximum user convenience.

12



ISSN 2305-9397. FbuibiM )xwHe 6in1im. 2023. N° 2 (71) »xypHasiFra Kocbimwa N°3 2023

A framework is a platform, a library, a collection of certain rules. The framework provides
already built-in classes for working with forms, elements, etc. All this is easy to use, and their
performance is guaranteed by the framework itself.

Adaptive frameworks can not only significantly speed up the process of creating an adaptive
web design, but also add other options to the site, such as modal windows, off-canvas menus, etc.

Flexibility is a prerequisite for any website, which means that each developer faces the task of
choosing an adaptive Framework that will make the layout process easier and more convenient.

Frameworks are divided into two types — back-end Frameworks and front-end Frameworks. The
font-end frameworks are used to create the user interface, the back-end frameworks are used to create
the software and administrative part. Front-end development is the creation of the client side of the
site. The frontend developer is engaged in the layout of the website template and the creation of the
user interface. Each front-end specialist has his own developments, which he stores in the form of a
framework. Many developers use popular frameworks at work, such as: Twitter, Bootstrap,
Foundation 3, Compass. Bootstrap is one of the most common frameworks, which has an extensive
database of features and functionality, even novice developers can use it. Bootstrap is a framework, a
set of HTML+CSS tools and templates for creating websites more efficiently and quickly.

Results and their discussion. Bootstrap was originally created for internal use by Twitter with
the working name Twitter Blueprint, but eventually it was published in open access and became a
good set of tools for front-end development called "Bootstrap”. It is built on the mobile first principle,
which we talked about earlier, the website will automatically scale to different devices. The Bootstrap
4 grid system uses containers, rows and columns to conveniently position the contents. Bootstrap is
implemented using flexbox and is fully adaptive. The grid layout system consists of a two-dimensional
structure (rows and columns), which serves to organize the content of the website. Thanks to flexbox,
grid columns without the "width" attribute set automatically get equal width. For example, four
instances of the .col-sm class will automatically (at small control points) get the width of one column
= 25%. For more information, see the section Automatic positioning with the power of columns. The
width of the columns is set as a percentage, which allows the columns to be flexible and resize relative
to their parent element. Bootstrap uses em and rem grid parameters to set most sizes, and px pixels for
grid breakpoints and container widths. This is because the width of the visibility zone on each device
is measured in pixels and does not change with the font size.

Extra small Small Medium Large Extra large
=579px >576px >768px >992px >1200px

maximum  width None(auto) 540px 720px 960px 1140px

of the container

class prefix col- col-sm- col-md- cal-lg- cal-xl-

number of 12
columns

indentation width | 30px(15px on each side of the column)

can be nested Yes

ordering columns | Yes

Figure 2 - Bootstrap grid sizes for different devices

The grid in Bootstrap is one of the most important components of the structure, it serves as the
basis for creating the entire layout.

col-lg-4 col-md-6 col-lg-8 col-md-6

col-lg-3 col-md-4 col-sm-6 col-lg-3 col-md-4 col-sm-6 col-lg-3 col-md-4 col-sm-6 col-Ig-3 col-md-12 col-sm-6

Figure 3 - Diagram of grid layouts in Bootstrap

The Bootstrap 4 grid consists of:

* wrapper containers (elements with the container and container-fluid class);

* rows (elements with row class);

« adaptive blocks (elements having one or more classes equal to col or starting with col).
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. all these parts of the grid are ordinary HTML elements, to which certain
classes are simply added.

The Bootstrap grid usually consists of 12 fields, the figure below shows how the grid changes
according to the size of the application screen. On large devices, the content of the site is presented in
the form of 4 columns and three rows, then, depending on the decrease in the diameter of the screen,
the number of columns decreases, so on medium-sized devices, a layout of three columns is displayed,
in which 3 columns and 4 rows. The layouts of telephone devices reflect one column and 12 rows.
Some updates have been released in the Bootstrap version. The main grid parameters are given in the
table 1 below:

Table 1 - The main grid parameters

Extra small Small Medium Large Extra large
<576px =576px =768px =992px =1200px
maximum width - 540px T20px 960px 1140px
of the container
class name _col- _col-sm- _col-md- col-lg- _col-xl-

A new size has been added to the grid —col-xI, which now replaces the value of col-lg. Thus, all
class designations have moved one level lower. In addition, the last abbreviation of the col-xs class has
disappeared, now it is written as simply col- with a hyphen at the end.

To existing functions:

— grid layout system;

— custom form elements;

— typography (icons, built-in functions for displaying images);

— javascript plugins;

— components.

A new col class has been added, which can be used to create columns of the same width.

In previous versions, the Bootstrap grid used the Float method, but now it is based on FlexBox
technology. The advantage of this solution is that if earlier with content of different volumes the
blocks differed in height, now with different text lengths, the columns will have the same height.
Because of this, the design of the portal looks more stylish.

The full Bootstrap build contains descriptions of fonts, grids, and styles of web elements. If the
exact style of the site has not yet been determined, you can use the full build. You can use any of the
Bootstrap components, as well as add your own. At the moment, tens of thousands of sites built on
Bootstrap use their own design.
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AHHOTALIUA

B nanHOil craThe paccMaTpuBaeTCs KOHLIEMIUS aJalTUBHOTO Ju3aifHa B IMPOLECCE CO3AaHUs
BeO-caiita. PackpeiTa cyTh (QpOHTIHA-QPEMBOPKOB M HMX Pa3HOBHIHOCTEH, a TaKXKe OMNHMCaH
nmopoOHBIN aHanmm3 ¢periMBopka Bootstrap. Caenan BeIBOJ, 4T0 (peiiMBopku Bootstrap u momoOHbIe
UM YTIPOIIAIOT Mpoliecc BeO-pa3paboTKU 1 00JIeryaroT pa3paboTKy aganTUBHOTO Ju3aiiHa BeO-caiTa.
Mup BeO-porpaMMHCTOB yke BUAEN Bootstrap 5, HO MHOTHX /0 CHX TOp WHTEPECYET, YTO HOBOT'O
npuHecia B cede Bootstrap 4.. [loroMy 9T0 IMEHHO 3Ta BepCHsI IPUBHECIIA HOBBIH BUTOK TEXHOJIOTHIA
B 3TOT (PpeHMBOPK M 3apeKOMEeH0Baja ceOs Kak cTaOMiIbHBIN U 3((EKTUBHBIN MHCTPYMEHT /ISl BEO-
pa3paboTku. Bootstrap - 3T0 mnomynspHbId HaOOp HWHCTPYMEHTOB IS BEO-TIPWIOKEHUH U
NOJIb30BaTeNIbCKUX HUHTep(delicoB ¢ wucnonpzoBanueMm HTML, CSS wu JavaScript. OcnoBoit
aIaNTUBHOTO JW3aiiHa SABJSIIOTCA NpaBwia media queries, KOTOPBIE OIUCHIBAIOT CTHJIMCTUYECKUE
CBOWCTBA 3JIEMEHTOB JUll pa3HbIX paspelieHudl skpaHa. Kpome toro, Bootstrap wucnoms3yer
JuHaMudeckuil a3k ctuiedt LESS, kotopsiii pacmmpsier Bo3moxHocTn CSS: pa3paboTUuKu MOTYT
YIPaBIsATh LIBETAMH, CO31aBaTh BIOKEHHBIE CTOJIOIBI U IEPEMEHHBIE.

BJIATOAAPHOCTD
Ota myOmuKamus SIBISIETCS pe3yIbTaTOM peanu3aluu mpoekra Erasmus+ «IlepemoBoii neHTp
JUIL  JIOKTOPAHTOB W MOJIOJBIX HccienoBareneii B obmactu  mHbopMatukn» (ACeSYRI),
perucrpannonsslii Homep 610166-EPP-1-2019-1-SK-EPPKA2-CBHE-JP.

YK 004.942
MPHTU 28.23.37

Kambimosa I'. H., kanauaat Gpusnko-mareMaTH4ecKux Hayk, forent, https://orcid.org/ 0000-0002-
8569-6259

®unaHcoBbIN yHUBepcuTeT npu IIpaBurenscTee Poccuiickoit @enepannu, r. Mocksa, JIeCHUHIpaCcKuid
npocrekT 49/2, 125167, Poccus, gnkamyshova@fa.ru

Bbamues U. M., noxrop Ph.D, https://orcid.org/0000-0001-8468-8938

HAO «(Bananno-Kazaxcranckuii arpapHO-TEXHWYECKHIl YHUBEpCHUTET WMeHH JKaHrup XaHay,
r.Ypaneck, yi. XXaurup xana 51, 090009, Kazaxcran, bapiev@mail.ru

TepexoBa H. H., kananaaT TeXHUYeCKUX HayK, ToLeHT, https://orcid.org/ 0000-0001-7724-6517

15


https://proglib.io/p/bootstrap-4-part-1
https://metanit.com/
https://getbootstrap.com/docs/3.3/components
https://andreyex.ru/uchebnoe-posobie-po-framework%20bootstrap/
mailto:gnkamyshova@fa.ru
https://orcid.org/0000-0001-8468-8938
mailto:bapiev@mail.ru

