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2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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THE ESTABLISHMENT OF THE BASIC ELEMENTS
OF MODELING AND DIGITALIZATION
IN THE DESIGN OF PARTS OF AN OBJECT

Abstract. The regularity defining the organization of the General composition creating integral perception is
established. Due to this, the efficiency and integrity of the composition is achieved, which contributes to the es-
tablishment of a relationship between the shape of the product, the compositional expression of the figure and the
overall design. Based on the unification model of the elements of the ornaments, the options of forming non-standard
ornamental compositions from the standard patterns, the considered methods and performance techniques, types of
finishes and guidelines for placement of designs. We have also developed an algorithm of modern methods of desig-
ning clothes based on the traditional Kazakh costume. this is based on the analysis of the formation of the traditional
Kazakh costume, structural analysis of the most characteristic costumes-images and the structure of the general code.
The basic elements of their modeling and digitization in the design of object parts are considered.

Key words: composition, object, national, ornament, technique, design, Kazakh, clothing.

World practice requires specialists with a narrow specialization and knowledge of the technology for
manufacturing light industry products, including products made on the basis of a traditional national
costume [1], but also able to use the knowledge gained in the field of digitalization.

Time proves that national clothing was created by wise and practical creators. A feature of Kazakh
national clothing is that the processes of their design and manufacture must be carried out with the man-
datory observance of the requirements, canons and traditions of the Kazakh people [2]. Scientific
developments in this direction are practically absent. Some information on the types of Kazakh national
clothing is contained in some scientific papers. But they lack any information on the methods of designing
and manufacturing national clothes.

Therefore, we identified the types of clothing of Kazakhs of the XYIII- beginning of the XX centu-
ries, analyzed the use of Kazakh national traditions in modern clothing, developed a method for forming a
rational structure of the assortment of Kazakh clothing taking into account national traditions.

On the basis of a specially developed structure of a unified system analysis of national clothes, deve-
loped by Dr. Parmon, and the result of a retrospective analysis revealed the most characteristic Kazakh
national costumes-images and the structure of the common code of Kazakh national clothes [3].

Since the form of national clothes is being improved with each subsequent step, there is a need to stu-
dy the connection of national clothes with modern ones.

The methodology of designing modern clothes based on the traditional Kazakh costume leads to the
development of graphic design of ornaments of Kazakh national clothes.

The decor of Kazakh national clothing is a rich heritage in the field of ornamental art. Separate motifs
of the ornament, elements of Kazakh national clothing, rooted in ancient times, are now indispensable
sources for the design of modern clothing. A retrospective analysis of the artistic and graphic features of
the ornament contributes to the preservation of the traditions of the Kazakh ornament, the design on their
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basis of new compositions for modern clothes with the mandatory preservation of national traditions. This
will enrich and reveal the artistic qualities of modern clothing.

The results of the analysis of Kazakh national ornamentation show that the real idea of the world is
generalized and stylized in the form of ornaments. The design of Kazakh national ornaments consists of
geometrically regular standard elements. This contributes to the use of modern computer technology,
dictated by the onset of a new stage in the improvement of modern clothing design.

The development of a computer graphic sketch of Kazakh ornaments is carried out using the Corel
Draw X6 vector graphics package. In this way, there are great opportunities for creating an ornament by
filling the background and contour with various colors, as well as moving from one shade to a completely
different one in a given direction.

Based on a number of completed works, we proposed the creation of non-standard ornaments from
standard ones to create completely new artistic and constructive solutions to models of modern clothes
based on traditional Kazakh costume, inherent in the era of the 21st century.

Thus, the proposed technique contributes to the identification of groups of ornaments of plant, zoo-
morphic, cosmogonic, geometric origin used in the design of modern clothing based on traditional Kazakh
costume; the creation of a variety of non-standard ornaments from existing standard (primary sources),
leading to the expansion of the product range.

It has been established that, with the development of the market, the demand for ornamented products
increases, since decor contributes to the expansion of the possibilities of artistic solutions to clothing and
the diversity of its assortment.

The results obtained are recommended to be used in the development of artistic and constructive
solutions of modern clothing based on the traditional Kazakh costume. Variants of shaping non-standard
ornamental compositions from standard ornaments have been developed.

In the preparation of engineer-teachers in the study of Kazakh national clothing, it is necessary to
give training, including courses in engineering and computer graphics. Students in this case will receive
the necessary information in the field of using modern information technologies, get acquainted with the
capabilities of graphic packages.

The skills gained in the study of computer graphics contribute to their use in independent work. High
quality of sketches and short terms of their creation confirm the prospects of this direction.

The development of a computer graphic sketch of models of modern clothing based on a traditional
Kazakh costume consists of the following steps.

Stage 1 - creating a graphic base of a human figure.

This is the first and crucial stage on which the appearance and perception of the model ultimately
depend. Using the simplest elements (rectangles, polygons, ellipses), a color palette for lines and contours,
build a frame of the figure.

2-stage creation of graphic databases of product parts.

The second stage involves the development of sketches of details of modern clothes based on the
traditional Kazakh costume for this figure. Modern graphic editors provide a powerful tool for this (from
the editor of nodes and contours to intersections and associations of graphic images), which allows you to
quickly create large collections of parts, decorative stitches and perforations that give the product a certain
aesthetic appearance that matches the fashion direction.

Stage 3 - filling with texture and giving volume to models of modern clothes based on traditional
Kazakh costume.

The next step in the outline design of clothing models is to fill in the details with a specific color or
texture.

Graphic editors provide ample opportunities for decorating objects, including the ability to fill objects
and its outline with the same or different colors, the transition of one color (shade) to another in a given
direction. Many of the editors allow you to include in your library of textures your textures of materials
entered from a scanner or camcorder. Of special interest are special tools for creating highlights, shadows,
transparency. Having neither experience nor knowledge about the center of perspective (entry point) or
light source, it is possible to turn a two-dimensional object into a three-dimensional using a computer. The
specialist’s task is to use all of the above effectors, to transfer the characteristic features of the model’s
shape, using the traditions and canons of the Kazakh costume.
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Stage 4 - creating catalogs of models of modern clothes based on the traditional Kazakh costume.

This is the final stage and, as the bases replenish the human figure and details, it becomes the main
one when developing new models. The process of preliminary design at this stage boils down to
combining the elements of the parts bases on the selected human figure. Using the capabilities of creating
multi-layer drawings and setting various sequences of parts in the model, it is possible to create and design
several guide collections in a short time.

Designing new models of modern clothes based on the traditional Kazakh costume is a compre-
hensive solution to the artistic, technical, technological, economic and other problems in the process of
developing sketches, layouts, drawings, manufacturing techniques and product samples.

We found that the appearance and location of the ornament have a great influence on the artistic and
decorative design of clothing details. Based on this, a group of ornaments was developed depending on the
location along the edge and corner elements of clothing.

Based on the use of typical elements of ornaments, options for shaping non-standard ornamental
compositions from typical ornaments, the methods and techniques for performing the types of decoration
and principles for placing ornaments, the types of ornament that are most significant for designing clothes
are established.

We have identified options for different locations of ornaments on the shelf, as well as options for the
location of various ornaments. In order to select the types of ornament in the details of the designed
clothing, a questionnaire was conducted among specialists, using the example of a female camisole. To
determine the most significant type of ornament when designing clothes, factors are established that affect
the artistic and decorative design: types and location of the ornament. At the same time, the types of
ornament (zoomorphic, floral, geometrical, cosmogonic, and derivative) are taken for variables — and the
location and location of the ornament (edge of the neck, neck, bottom, side cut, armhole) for a constant.

Based on this, a fragment of the drawing is proposed in the questionnaire, where, with the same
location of the ornament, different types of crucible, zoomorphic, geometric, cosmogonic and platoon
(plant and zoomorphic) ornaments are recommended. The influence of each factor is estimated by the
value of the rank - the place that is assigned to the specialist in ranking all the factors. In the objective
processing of personal data obtained as a result of the survey, the method of a priori ranking of factors is
used.

The sum of the ranks by the factors is

Z a;

The difference between the sum of each factor and the average sum of ranks
k m
— N Zl 21 4 _ N
I e W (M)
Sum of squared deviations
s=Y (A)=19 374, )

where a;; — rank of each i-th factor in the j-th specialist; m — number of specialists (100); k£ — the number of
factors (5); T — average amount of ranks.
The concordance coefficient shows the degree of coordination of the opinions of all specialists.
12-s

w =
m*(k* —k)—mz:nﬂ

= 0,699, 3)

where T, = Z (tf - t) =342, where ¢, — number of identical ranks in the jth ranking.

Since the value of the concordance coefficient differs significantly from zero, there is a significant
relationship between the opinions of specialists. The value of ® differs markedly from unity, therefore,
experts unequally rank factors. Using special tables, the significance of the concordance coefficient is
evaluated. The value of x* — the criterion is determined by the following formula
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X = 125 ~179,7. ()

B 1 <
mk(k+1)—ﬁzl T,

We have given a ranking matrix based on the data of interviewed specialists. From the known static
dzistributions we find that for a 5% significance level, with the number of degrees of freedom f'= 5-1 = 4,
x°=9.5.

Since this value is less than the calculated one, it can be argued with 95% confidence that the opinion
of experts regarding the degree of influence of factors is consistent with the coefficient of concordance.
Based on a priori ranking, an average ranking diagram is constructed for the factors considered in
accordance with figure 2.

] B cosmogony

Ogeometric

| Ozoomorphic

Wplant

| Dderivatives

0 100 200 300 400 500 600

Figure 1 — Average prior ranking chart

The diagram shows that according to the results of a survey of specialists, the types of derivative,
floral, zoomorphic and geometric ornaments have the greatest influence on the artistic and decorative
design of a female camisole. Since the cosmogonic form of the ornament scored the highest amount of
points, which makes it possible to exclude the use of this type in the artistic and decorative design of the
camisole. Studies of the artistic techniques of clothing based on typical ornaments and their derivatives,
used in combination with its various types, have made it possible to preserve the stylistic link between the
existing ornament and the newly created one.

Thus, we have identified a relationship that allows you to establish a pattern that determines the
organization of the overall composition of clothes, creating a holistic perception, due to which the design
and integrity of the compositional solution are implemented, which helps to establish the relationship of
the form of clothing, compositional expressiveness of the ornament, and the whole design.

On the basis of the developed methodology, variants of artistic and decorative design of the main and
structurally decorative parts for the developed model designs of national costumes are offered.

The effectiveness of design procedures, assessed by the timing and quality of the development of the
project, increases when specialists use modern methods for creating clothes of various shapes, silhouettes
and cuts. Improvement of clothing design methods is currently aimed at digitalization.

Kazakh national pockets on the upper female products (camisole, beshmet) have a curly neckline in
the form of a parabola, therefore they have their own characteristics [3].

The line of entry into the pocket was determined in the old-fashioned way: the contour of the pocket
was drawn at the ends of the five fingers (fingers should be placed freely, without tension). The ends of
the pocket were determined by the little finger and thumb. The middle finger showed the place of the
greatest bend of the line.

To automate the process of transforming various lines of clothing designs using the example of a
pocket entry line (figure 2), we have developed a method for using information technologies. We suggest
expressing the line of entry into the pocket as a function (figure 3). The initial function was the entry line
into the pocket for size 46, length 20.6 cm. The length of the pocket was measured by a parabola.
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Figure 2 —
The appearance of the pocket

Figure 3 —
Entrance lines
to the camisole pocket
for three sizes

To build the line of entry into the pocket (figure 4), we used a program in the Turbo Pascal language:
program pocket (input, output);
uses Crt, Graph;
var Gd, Gm: Integer;
1,11:real;
function St(I: real): String;
var
S: string[6];
begin
Str(1:0:2, S);
st:=8;
end;
procedure rr(al:real;y,x:integer);
var k,a:real;
begin
K:=1;
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a:=0;
while (a<=al+0.1) do
begin
1:=(1/4)*(a-2)*(a-2)-1;
11:=(a-2)/2*sqrt(1+(a-2)*(a-2)/4)+In((a-2)/2+sqrt(1+(a-2)*(a-2)/4))-sqrt(2)-In(-1+sqrt(2));
putpixel(90+round(10*(a+a*SIN(pi/2))),450-y-round(8*(1-1*COS(5*pi))),15);
a:=at0.1;
K:=K+0.05;
end;
outtextxy(50+x,450-y,st(11));
end;
begin
Gd := Detect;
InitGraph(Gd, Gm, ");
if GraphResult <> grOk then
Halt(1);
setcolor(2);
line(50,50,50,400);
line(50,400,450,400);
outtextxy(35,50,'y");
outtextxy(450,400,'x");
rr(10.8,0,0);
1(10.6,10,40);
11(10.4,20,50);
readln;
CloseGraph;
end.

Since such a pocket on the upper female products has a curved neckline in the form of a semicircle,
they also have their own characteristics in processing. Before processing the pockets, it is necessary to
embroider, which is usually located above the top line of the slot of the pocket in the form of a semicircle.

Based on a retrospective analysis, it was found that the following factors play a big role in choosing
the location of an ornament: the purpose of the clothes; artistic expressiveness of the model; material used;
variety of clothing item.

It has been established that the forms of ornamental techniques have a huge impact on the aesthetic
properties of modern clothing based on the traditional Kazakh costume: appearance, technique, location of
the ornament, as well as a combination of materials with various physical and mechanical properties.
Therefore, depending on the form of ornamental reception, ornaments were divided into the following

categories:
1. Edge - along the edge of the side, bottom of the sleeves, bottom of the product, collars and other
edges of clothing.

2. Ornaments are circular in shape - in the center of large and small planes, backs, sleeves, upper part
of the skullcap and other details allowing to determine the compositional center.

3. Ornaments to fill certain parts of the plane - the corners of the parts - the bottom corner of the
shelf, the design of the side cuts.

This arrangement of ornaments allows you to express very simple details of the clothes of the
national costume, transforming it, and emphasizing its ethnic differentiation.

Based on the developed unification of typical elements of ornaments, options for shaping non-
standard ornamental compositions from standard ornaments, the methods and techniques for performing
decoration types and principles for placing ornaments, as well as an analysis of the formation of a tradi-
tional Kazakh costume, a structural analysis of the most characteristic costumes-images and the structure
of a common code, we developed an algorithm for designing modern clothes based on a traditional
Kazakh costume.
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Annotanusi. OObEKTIHIH KaJIbl KOMIIO3ULUSCHIH YHBIMAACTHIPY/Ibl aHBIKTANTHIH 3aHJIUIBIKTAP/Ibl aHBIKTAYFa
MYMKIHAIK OepeTiH Toyennilik aHblKTanabl. OCBIHBIH ece0iHeH KOMITO3MIMSUIBIK MIenliM/Il Oe3eHAipy oHE OHBIH
OYTiHZIri 5Ky3ere achIpbliaasl, Oyi1 OYHBIMHBIH HIMIiHIHIH, OF0-6PHEKTIH KOMIIO3UIMSUIBIK MOHEPIIUIITiHIH JKoHE JKal-
bl KOHCTPYKIMSIHBIH ©3apa OaiIaHbICHIH OpHATyFa BbIKIAN ereii. Ol0-epHEeKTIH TUNTIK 3JIEMEHTTEpPiH, CTaHAAPTTHI
OI0-OPHEKTIH CTAaHIAPTTHI €eMeC KOMITO3UIMSIAPHIH KANbINTAay HYCKaJaphlH 93ipJieHreH Oipi3AeHIipy HETi3iHAe Ofo-
OpHEKTIH 6HJeYy TYpJiepi MEH OpHallaCy NMPUHIMIITEPIH OPBIHAAY TOCUIIEpi MEH TeXHHMKACHl KapacTelpbutraH. CoH-
naii-ak, 013 JocTypimi Ka3aK KOCTIOMIiHIH KaJIBIITACYBIH TalAayFa, HEFYPIBIM TOH KOCTIOM-OCHHENepaiH KYpBUIbIM-
JBIK TajjayblHa >KOHE KAl KOATHIK KYpPBUIBIMFA HeTi3lene OTBIPBIN, ASCTYPJl Ka3aK KOCTIOMIHIH HeTi3iHIe
3aMaHayH KUIMJI ko0ajay 9fiCTeMEeCiHIH aJrOPUTMIH 93ipIIeH Il
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YCTAHOBJIEHHUE OCHOBHBIX 2JIEMEHTOB MOJIEJIUPOBAHUA U HU®POBU3AIINN
IIPU ITIPOEKTUPOBAHUSA JIETAJIEM OBFBEKTA

AnHoTanus. OmpenerneHa 3aBHCHMOCTb, KOTOpasi MO3BOJSIET YCTAHOBUTH 3aKOHOMEPHOCTD, OMPEACIISIONIYIO
OpraHU3alyi0 O0LIel KOMIIO3MLIMK O0BEKTa, CO3Jarolias LEIOCTHOE BOCHPUITHE. 3a CUET ITOr0 OCYLIECTBISETCS
o(opMIICHHE M LEIOCTHOCTh KOMITO3UI[HOHHOTO PEIICHHUS, YTO CIIOCOOCTBYET YCTAHOBJICHHIO B3aUMOCBSI3U (hOPMBI
M3JICNNs, KOMIIO3UIIMOHHOW BBIPA3UTEILHOCTH OPHAMEHTA, M B IIEJIOM KOHCTpYKimu. Ha ocHOBe pa3paboTaHHOM
YHU(HKAIUU THIIOBBIX 3JIEMEHTOB OPHAMEHTOB, BapUAHTOB (hOpMOOOPa30BaHUS HECTAHIAPTHBIX OPHAMCHTAIBHBIX
KOMIIO3UIII U3 CTAaHJAPTHBIX OPHAMEHTOB, PACCMOTPEHHBIX CIIOCOOOB M TEXHWKH HCIOJHCHHUS BHUJOB OTACIKH U
MPHUHITUIIOB Pa3MEIICHUST OPHAMCHTOB. A TaK)Ke HaMHU pa3paboTaH aarOpuUTM METOIHMKH MPOCKTHPOBAHUS COBpPE-
MEHHOH OJEXIbl Ha OCHOBE TPAJWIIMOHHOTO Ka3aXCKOrO KOCTIOMa Ha OCHOBE aHanm3a (hOPMHUPOBAHUS TpaIH-
IIUOHHOTO Ka3aXCKOTO KOCTIOMa, CTPYKTYpHOTO aHalli3a HanOoJee XapaKTepPHBIX KOCTIOMOB-00pPa30B U CTPYKTYPHI
o01ero xoja.
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