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2 M. Auezov South Kazakhstan state university, Shymkent, Kazakhstan
(E-mail: k_toguzbaev@mail.ru ,farym@mail.ru , aika.kazakhstanova@bk.ru ,t.arai. 78@mail.ru)

Investigation of specific properties of leather, which allows a comprehensive
assessment of the quality of the new material

Abstract: Investigations of the material’s resistance to moisture, sweat, oxidation, and exposure
to aggressive media have been carried out. The study of the properties of the experimental leathers
of the chromalumotitanium-synthane method and its comparison with the properties of the control
leathers of the chromium-zirconate skin treatment method showed that the joint use of tanning
compounds of chromium, aluminum and titanium makes it possible to increase water resistance and
persistence, resistance to oxidation mixture and skin resistance to aggressive media. It is established
that the advantage of the proposed technology of skin treatment in comparison with the traditional
method of skin production. The intensity of changes in the structure of the skin depends on the
processing technology. It has been revealed that experienced skin has an increased resistance to
moisture, sweat, oxidation and exposure to aggressive media.

Keywords: test, skin properties, water resistance, persistence, skin resistance, oxidative mixture,
aggressive environment.

DOI: https://doi.org/10.32523/2616-7263-2018-125-4-68-74

Yuft leather case designed for sewing work and special types of shoes, which operated in conditions
of high humidity, corrosive environments, etc., it must be resistant to such influences as water
resistance, potatonose, resistance to oxidation and aggressive environments. It is known that the
ratio of skin to moisture largely depends on the technology of skin production, with the main role
played by the tanning process. Studies have shown that the skin obtained with the use of tanning
compounds of titanium and zirconium on water resistance are significantly different from similar
skins of other tanning methods. Giving the skin water-resistant properties is of great importance, as
they greatly affect its durability and determine the water resistance of shoes. Skin water resistance
is usually characterized by water wetness, blotting and water permeability under static and dynamic
conditions [1].

Static and dynamic methods were used to study the water resistance of experimental and control
skin samples. Static methods do not reflect the actual impact on the skin when using shoes, but
their results are more stable. Testing of skin samples under dynamic conditions is more intensive
than statistical tests and simulates the absorption of water by the skin under conditions of wearing
shoes to a greater extent.

The obtained data on the water resistance of experimental skins of chromalumotitansintan method
of tanning and control skins of chromastitelnosintan method of tanning are given in table 1.

From the data of table 1 it can be seen that the experienced skins in all indicators characterizing
the water resistance are significantly superior to the control skins; that the 2-hour and 24-hour
moisture capacity and wetness of the experienced skins are significantly lower than that of the
control skins.

Interms of water and water permeability, determined in the dynamic test conditions, experienced
skins are also characterized by better results compared to the control skins .

The increased water resistance of the experimental skins of chromalumotansintan tanning method
can be explained, apparently taking into account the chemical composition, in particular the index
of the fatting substance after treatment with "dust", the formation of water-insoluble Soaps in the
skin structure with tanning compounds of aluminum and titanium, which reduce the ability of the
structure of the skin elements to swell, increase its hydrophobicity, which leads to a decrease in the
water permeability of the skin.
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Indicators Ready material
Experienced skin \ Control skin

Instatisticalterms

Waterpermeability, ml/(cm?g) 0,10 0,19

Wetness, %

2 hours 23,8 33,2

24hours 26,9 36,1

Moisturecapacity, %

2 hours 27,4 36,3

24hours 48,9 66,6

Indynamicconditions

Waterpermeability, min 12,6 5,2

Waterpermeability, ml/(cm?g) 0,87 1,48

Thickness, mm 2.4 2,3

TABLE 1 — Indicators of water-resistant properties of experimental and control skins.

Ready mate- | Parameters of the skin treated Organoleptic
rial evaluation
Parameters of the Drying
skin treated
Thickness,% | Area,% Thickness,% | Area,
%
Experienced | 110 106.2 108 104.0 Slightly
skin warped
106 104,5 104,8 103,5
Control skin | 108 102.9 101,8 101 Hard, heavily
warped
109 102,0 100,2 99,8

TABLE 2 — indicators of experimental and control skins under the influence of artificial sweat and drying

The harmful effect of sweat on the skin is now considered undisputed. It is known that at the
time of sweating the reaction is acidic (pH = 4,1-4,3), but soon it becomes alkaline. According to
modern concepts, the most likely source of these changes is the reaction of urea with water in the
presence of microorganisms. As a result of this reaction, ammonium carbonate is formed, which
easily decomposes with the release of ammonia, under the action of which its pH increases on the
skin. Most researchers believe that the skin is destroyed as a result of the splitting and simultaneous
action of putrid bacteria, vital in both alkaline and acidic environment (at a pH of not less than 4.2).
At the same time with the decomposition of urea under the influence of microbes, the oxidation of
tannins and minced matter also occurs. One of the effective measures to increase the skin resistance
is the addition of antiseptics when greasing. In recent years, some other treatments and combinations
of tanning agents have been proposed to improve skin perspiration. Leather of different types and
methods of tanning have different resistance to sweat.

For the study, samples of 20x25 cm in size were taken from comparable areas of the studied skins,
which were cut in half. One half was used for treatment with a solution simulating sweat, and the
other was treated with distilled water. The flow resistance index is the percentage ratio of the tensile
modulus of the sample treated with a solution simulating sweat to the modulus of elasticity of the
sample in distilled water. After each cycle of moistening and drying the samples, their area and
thickness were determined.

Changes in the area, thickness and appearance of the skin after 6 cycles of treatment with artificial
sweat and distilled water (in % to the original indicators) are shown in table 2.
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Indicator Ready material
Experienced skin Control skin
Before oxi- | After ox- | To After
dation idation. | oxidations | oxidations
The limit of the tensile | 28,7 24,3 27,6 20,9
strength, MPa
The voltage at the appear- | 27,2 18,4 26,5 10,2
ance of cracks in the face
layer, MPa
Elongation at a voltage of 9.8 | 22,8 24,7 26,8 28,1
MPa %
Welding temperature, °C 99 80,7 92 53,2

TABLE 3 — changes in physical and mechanical properties due to oxidation

Note: in the numerator of the indicators after the I cycle of the treatment; the denominator of
the VI indicators through cycles, In % to the original indicators.

As can be seen from table 2 in appearance experienced skin after treatment with artificial sweat
and distilled water retained the original stiffness and were only slightly warped. The control skin
samples were exposed to a stronger effect of sweat, they were significantly darkened and had increased
stiffness. All experimental and control samples treated with artificial sweat and distilled water
showed a decrease in area, with a greater reduction was observed in the control skins in contrast to
the experimental skins, which have a slight change in area and thickness. The ratio of the moduli
of elasticity of the skin, were in the artificial sweat and water, for experimental and control leathers
are close, respectively, 105 n102,6%.

Increased resistance of the skins produced by tanning compounds of chromium, aluminum and
titanium can be explained by the fact that tanning compounds of aluminum and titanium in com-
parison with tannins create less favorable conditions for the development of urobacteria and form
chemical bonds with collagen, more durable to the effects of acid and alkaline medium.

With long-term storage of the skin, the effect of aging is observed, which leads to a decrease in
their quality. This is mainly due to the influence of a number of factors: heat, moisture, air oxygen,
sulfur dioxide, containing air, etc.according to existing theoretical ideas, the most important factor of
aging is the oxidative destruction of the skin. Under the influence of air oxygen in the skin oxidation
processes occur, causing its gradual destruction. Sulfurous air gas promotes the formation of sulfuric
acid in the skin, which also destroys the skin. When storing the skin there is some change of its
composition: it decreases the contents washed with water and partly of fatty substances, change the
contents of tanning related. The intensity of these changes depends on the skin treatment technology.

To study the properties of the material, the oxidation process was carried out by the action of
hydrogen peroxide on the skin in the presence of a copper ion. When choosing the method of
oxidation in our study, the work on the use of the copper ion system hydrogen peroxide was taken
as a basis, in which it is recommended to treat the skin with a 3% solution of hydrogen peroxide
containing 5x1 -4 M of copper sulfate for 11 days. In the process of treatment, changes in skin
color and loss of their mass were observed. The observation was carried out not only for the loss
of mass and changes in the appearance of the skin, but also for their crushing by determining the
welding temperature and the change in physical and mechanical parameters. For comparison, the
same studies were carried out for the skin, not exposed to the oxidative mixture. The results of
physical and mechanical tests of skin samples before and after exposure to the oxidizing mixture are
shown in table 3.

The results of the study show that the tanning method has a significant impact on the skin’s
resistance to oxidation. The oxidation causes significant changes in the properties of the epidermis
of both types of tanning, compared to experienced skin homelytasteful tanning method in the control
of skin chromostimulation tanning method they are very important.
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Ready material | Thickness, | Permeability in | Standard devi- | Coefficient of
mm seconds ation variation ,%

Experiencedskin | 2,5 943524+2152,1 | 6140,5 4,72

Controlskin 2,5 68126+1020,5 | 30024 3,87

TABLE 4 — indicators of permeability under the influence of phosphoric acid.

The decrease in the welding temperature of the test samples after 2 days of oxidation was 18.5%,
and the control 42.2%. In appearance of the skin, subjected to oxidation, differed sharply from each
other. The control samples were significantly darkened, became more rigid and cracks were easily
formed during bending, unlike the control experimental skins changed slightly. From table 3.it can
be seen that the indicators of the ultimate strength of the skin and the facial layer, the welding
temperature decreases, while the elongation index increases. Experienced skin under the action of
hydrogen peroxide in the presence of copper ion has undergone a slight change in properties, while
the control skin they are significant.

Studies show that the mechanism of destruction of the skin under the action of an oxidizing mix-
ture is that free radicals, the source of which is this system, initiate the reaction of depolymerization
of the protein, resulting in the cleavage of peptide bonds between amino acid residues. On the basis
of the conducted research and literature data it is possible to indicate a possible increase in the
resistance of leather to the oxidizing mixture, due to the use of complex mineral tanning agents
based on chromium, aluminum and titanium salts in the tanning process.

It is known that alkaline soils have a significant impact on the skin, the effect of which is sometimes
so significant that the shoes prematurely fail, due to the destruction or severe shrinkage of the
skin.This is confirmed by the results of experimental toe boots in alkaline soil.Skin resistance to
alkaline effects has been studied in a number of studies, according to which the nature and degree
of changes in the properties of the skin at the same time depend on the type and method of skin
production, as well as on the type of alkali, its concentration, the condition of skin treatment.
Treatment of the skin with a solution of CA(OH) 9 is accompanied by a sharp increase in pH, a
decrease in the number of protub and the content of associated tanning, a certain decrease in water
and fat substances. At the same time, there is also a large shrinkage of the skin area and a decrease
in mechanical strength. In different methods of skin production under the influence of aggressive
media, the properties of the skin change in one direction, but with different degrees of intensity. |2].

Research of influence of aggressive environment were conducted on samples of the experimental
leathers produced chromoluminarism a method of tanning skins and control, chromostimulation
developed a method of tanning. Experimental studies were carried out using modern methods and
devices. The experiment was carried out using the device PVD-2 (in dynamic conditions) with the
aim of the most close to the production conditions of operation of shoes under the influence of acid.
The experiments were carried out at a strain rate of 70 cycles per minute. The maximum distance
between the movable and fixed bars is 60 mm during the movable bar 20 mm. the results of the
experiments are presented in table 4.

According to the data presented in table 4, the degree of acid permeability of experienced skin is
significantly superior to the control skin. The low acid permeability of the experimental skins com-
pared to the control codes, apparently, is determined by the method of tanning, the use of complex
mineral tanning agents, giving the skin resistance to water, acids, alkalis and contaminants.A certain
effect is the fat content in the surface and inner layers of the skin, preventing the flow of aggressive
media. High acid permeability of the studied skins by several orders of magnitude in comparison
with their water permeability is apparently related to: first, higher acid density (1,580 g / cm 3)
in comparison with water; secondly, with the specific action of aggressive media, the penetration of
which into the material is accompanied by its chemical destruction, as a result of which the products
of destruction form a kind of "cork" in the capillaries, preventing the further penetration of the
aggressive agent. (3],

For a comprehensive evaluation study of resistance of leather to action of aggressive environment
with continuous exposure to the experimental and control leathers phosphoric acid. The assessment
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Ready Time of The survey
material exposure | Tensile | Coefficient Elong- | The coef- | Acid Coef-
to  phos- | strength] of de- | ation ficient of | perme- | ficient
phoric MPa crease at reduction | ability, | of de-
acid; hour in the | break, |in the | sec cline
level of | % level  of in  the
stretch- perfor- level of
ing index mance indica-
lengthen- tors
ing
0 29,2 1.00 61,5 1.00 92570 1.00
Experienced 24 21,0 0.72 49.2 0.80 59240 | 0.64
skin
28 17,2 0,59 38,7 0.63 34251 0,37
72 10,5 0.36 23,4 0,38 11108 | 0,12
0 24.8 1.00 62,8 1.00 61241 1.00
Control 24 16,6 0,67 49,6 0.79 38581 0.63
skin 48 12.9 0,52 37.7 0.60 21434 1 0.35
72 7,5 0.30 21,9 0,35 16737 | 0.11

TABLE 5 — changes in skin properties when exposed to phosphoric acid

of the resistance of yuft skins to the action of the aggressive medium was made both by the absolute
values of the selected parameters (tensile strength, elongation at break) and by the coefficients of
reduction of the level of indicators before and after exposure to aggressive media.

With the aim of obtaining comparable data tests were subjected to samples of Russia calf is the
same thickness (2.4 mm). The test results are presented in table 5.

Analysis of the test results of table 5 shows that both indicators tend to decrease. And the
longer the exposure time of the aggressive environment, the more intense it is. However, the rate
of decline in the above-mentioned indicators varies depending on the method of tanning. Thus,
after 24-hour exposure to 73 percent phosphoric acid in experimental skins, the index level, tensile
strength decreased by 28% (K=0.72), in control skins - 33% (K=0.67) from the original. The smallest
change in the level of the indicator, the relative elongation at break after 24-hour exposure to the
aggressive medium is observed in experienced skins (K=0.80) and control skins (K=0.75).After 48-
hour testing of experimental and control skins on the degree of reduction of the indicator from the
original, respectively, the test skins, is: tensile strength (K=0.59) and (K=0.52); elongation at break
- (K=0.63) and (K=0.6 O).

After 72-hour exposure to thermal phosphoric acid tensile strength in the experimental and control
skins, respectively, (K=0.36) and (K=0.30) changes in the second indicator, respectively, (K=0.38)
and (K=0.35). The resistance of Russia calf to the action of aggressive media is closely related to
their permeability. This, apparently, explains the higher resistance to the action of concentrated
phosphoric acid experienced skins, compared with the control skins.

Experienced skin tanning have homely tasteful compared with the control skins tanned chro-
mostimulation higher resistance to action of aggressive media was investigated. In solutions of acids
and alkalis, the skin swells strongly, there are significant stresses in it, weakening the intermolecular
bonds and destroying the bonds in the main chains. Used for tanning compounds of chromium,
aluminum and titanium contribute to the formation of bridges, further fastening elements of the
collagen structure and reduce the number of free hydrophilic groups of collagen, which determines
the increase in acid resistance of the skin.

Summary.On the basis of the conducted research it can be shown that the use of new technology
of skin treatment, allows you to get the skin with high quality indicators. The study of the proper-
ties of the experimental leathers homely tasteful method and its comparison with the performance
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properties of the control skin chromostimulation method for the treatment of skin showed that the
combined use of the tanning chromium compound, aluminum and titanium makes it possible to
improve water resistance and potatonose, resistance to oxidative mixture and of the resistance of
leather to action of aggressive environment. It was found that treatment with complex mineral
tannins allows due to the interaction of complexes with different active groups of collagen to change
the characteristic properties of the skin in the right direction with the specified specific properties.
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2Kana marepuasigblH KOMIIEKCTI KOpceTKilTepin 6aranay yiniH GbLIFapBIHBIH €peKIile KacueTTepin 3eprrey

Awnvoranms: Marepuasagbly bUIFAIFa, TEpre, KbIIKbIIIAHY MEH arPDECCHBTI OPTaMEH DCEPJIECY TYPAKTBHLUILIFBIHA 3€PTTEY
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CaJIBICTBIPFAH/IA YCBIHBLIBII OTBIPFaH TEPI OHJIeY TEXHOJIOTUSICHIHBIH, aPTHIKIIBLIBIFBI alKbIHIAIIbI. Tepi KyPBHUILIMBIHBIH ©3repy
KaPKbIHIBLIBIFBI OHJEY TEXHOJIOTHSIChIHA Toyes i Oaianbicra. Toxkipubesik Tepi TypJsepi buIralira, Tepre, KbIIIKbUIIIaHy MEH
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I/ICC.TIG,Z[OBaHI/Ie cneun(bnqecxux CBOMCTB KO2K, IIO3BOJIAKOIINX KOMIIJIEKCHO OILI€EHHUTDH IIOKa3aTeJ/Iu KadecTBa
HOBOI'o MaTepuaJia

Awnnoranms: IIpoBeneHsl uccieoBanms yCTOWUIUBOCTH MaTepuaia K BJare, MOTY, OKUCJIEHUIO U BO3JIEHCTBUIO arpeCCUBHON
Ccpebl. YCTAHOBJIEHO, IIPENMYIIECTBO IIPejlaraeMoil TeXHOJIorn oO0pabOTKU KOXKU 110 CPABHEHHUIO C TPAJUIMOHHBIM METOIOM
BBIPAOOTKH KOXKU. VIHTEHCHBHOCTH U3MEHEHUI CTPYKTYPbI KOKHM 3aBUCHUT OT TEXHOJIOTMU OOpabOTKH. BBISBIIEHO, YTO OIBITHBIE
KOXKH 00JIa/Ial0OT MOBBIIIEHHBIM TOKAa3aTe/IeM YCTONYUBOCTU K BJjlare, MOTY, OKUCJIEHUIO ¥ BO3JAEHCTBUIO arpeCCUBHOM CPEJIbI.

KuroueBrble ciioBa: HCIbITAHUE, CBOMCTBA KOXK, BOJOCTOMKOCTD, IOTOCTOMKOCTD, YCTOMYNBOCTD KOXK, OKUC/IUTEIbHAS CMEChH,
arpeccuBHasi Cpejia, TEXHOJIOTHSI, METOJ BBIPDAOOTKHU KOXK.

References

1 Toguzbaev K.U., Munasipov S.E. Novye materialy dlja verha rabochij obuvi. Industrija dizajna i tehnologii. [New
materials for the top working shoes. The industry of design and technology. 2011.], Almaty. 2011g. Ne3 - S.68-71.

2 Toguzbaev K.U. Poluchenie novyh materialov i ocenkaih svojstv osnova konkurentno sposobnosti izdelij. [Getting
new materials and assessing their properties is the basis of the competitive ability of products. Vestnik VSTU.R.B.
Vitebsk: 2011]. Vestnik VGTU.R.B.g.Vitebsk: 2011.Ne11-P.144-149.

3 Toguzbaev K.U., Munasinov S.E. Special’'naja obuv’ dlja zashhity otrastvorovkislot, shhelochej i okislitelejnizkoj
koncentracii. [Special footwear for protection against solutions of acids, alkalis and oxidizers of low concentration.
Author’s certificate for industrial design. Ne11259. 2011.] Avtorskoe svidetel’stvo na promyshlennyj obrazec.Ne11259.
2011g.

Csenenusi 06 aBTOpax:

Tozwi36aes K.Y. - TexHUKa FBUIBIMIAAPBIHBIH KaHauaaTel, CTangaprray *KoHe ceprudukarray Kademapacbiabiy gornenti. JI.H.
T'ymunes Eypasusi yaTreik yausepcureri, Acrana, Kazaxcran.

Epmazarnosa @D.P. - TexHUKa FHUIBIMIAPBIHBIH KaHaunaTel, CraHgaprTay »KoHe cepTuduKarTay KadeIpacbIHBIH IOIEHTI,
JLLH. P'ymunes Eypasus yiarteik yausepcureri, Acrana, Kazakcran.

Ubpaesa A.A. - «Crapmaprray »koHe ceprudurarray» KadeapacbiHbl okbiTymbicel, JI.H. I'ymunes Eypasusi yiarThik
yuusepcureri, Acrana, Kazakcran.

73



JI.H. I'ymunues arsiagarel EYY Xa6apmeicsr - Bulletin of L.N. Gumilyov ENU, 2018, 4(125)

Toewsbaesa A. A. - «2Kenin xone Tamak eHepkocibi» dakysnbreri, «2KeHis eHepkacin eHIMIEPIHIH TEXHOJIOTHUACH KOHE
au3aiiny KadeapacslHbIH ara OKpITyIIbICkl, M.Oye3os Onrycrik Kaszakcran. memuiekertik yausepcureri, Illsivkent, Kasakcras.

Toguzbaev K. U. - candidate of Technical Sciences, Associate Professor of the Department of Standardization and Certification,
Faculty of Transport and Energy, L.N. Gumilyov Eurasian National University, Astana, Kazakhstan.

Ermakhanova F.R. - candidate of Technical Sciences, Associate Professor of the Department "Standardization and Certifi-
cation", Faculty "Transport and Energy", L.N. Gumilyov Eurasian National University, Astana, Kazakhstan.

Ibraeva A.A. - teacher of the department "Standardization and Certification", faculty "Transport and Energy", L.N. Gumilyov
Eurasian National University, Astana, Kazakhstan.

Toguzbaeva A.A. - senior lecturer of the department "Technology and design of light industry products", Faculty of "Light
and Food Industry", M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan.

Iocmynuana 6 pedaxyuro 11.11.2018

74



«JI.H. 'ymunaeB arpinmarsl Eypa3susi yaTThIK yHUBepcuTeTiHiH Xabapuibicbl. TeXHUKAJIBIK FHIIIBIMAAD >KOHE
TEXHAJIOMUSJIAP CEePUSIChI» >KYPHAJIBIH/IA MaKaJIa >XapusJjay epe>keci

1. 2Kypnaan makcarbl. TexHuka >KoHe TEXHAJIOTUSIHBIH GapiblK GarblTTarbl (ecenTey TEXHUKACHI, KYPBLIBIC, COYJIET,
reoTexXHUKa, [EOCHHTETHKA, KOJIiK, MAalIMHAKYDPACThIPY, 9SHEPreTuka, ceprudukarray KoHe CTaHIApTTay) CaslajapblHbIH
TEOPUSIJIBIK, YKOHE IKCIIEPUMEHTAJJIbI 3epTTey/epi OOUBIHINA MYKHUSIT TEKCEPYEH OTKEH FBUIBIMU KYH/BLIBIFBI 0ap Makajajap
KaApUsLIaY.

2. 2Kypnanma Makaia »Kapuslaylibl aBTOp MaKaJaHbIH KOJI KONbLIFaH Oip maHa Kara3 HYCKAachIH I'buibiMu 6achUIBIMIAD
Gemimine (penakuuara, mekemxkaiipl: 010008, Kasakcran Pecny6iukacel, Acrana kamnacel, K. Cornaes kemeci, 2, JI.H. I'ymuses
aTeiHgarsl Eypasus yaTTeIK yHUBepcutTeri, Bac rumapar, 408 kabuner) yxoHe vest techsci@enu.kz SJIEKTPOH/IBIK, MTOIITACHIHA
Word, Tex, PDF dopmarrapbiniarbl HyCKaJdapblH »Kibepy kaxkeT. Makasia MOTiHIHIH Kara3 HYCKaChbl MEH 3JIEKTDPOHJIBI
HyckaJapbl Oipzeit Gosynapsl Kaker. CoOHBIMEH KaTap, MakKajlaMeH 6ipre peJaknusira aBTOpJiap ijece XaT TalChIPabl.
Makanajiap Ka3ak, OpbIC, arblIIIbIH TiIAepiHae KaObLITaHaIbl.

3. ABTOpAbIH KoJI>ka30aHbl pegakuusira >Kibepyi makamnaubiy, JI.H. 'ymuaeB arbingarsl Eypa3us yiTTbIkK
yuuBepcurerinig XabapuibicbiHaa 6acyra KeJiicimiH, mieres TisliHe aynapeuibin KailiTa GachuiybIHa KeJsiciMin
Oinaipeni. ABTOp MakaJlaHBbI pelaKIUsAFa >Ki6epy apKbLIbl aBTOP TypPaJibl M3JIMETTIH AYPBICTBIFbIHA, MaKaJjia
KeulipiaMereHnzgirine (mjarnaTThbil >KOKTBIFBIHA) »KOHe 6acKa [a 3aHCBI3 KelllipMeJsepAiH »KOKTBIFbIHA KelijgeMe
Oepeni.

4. Makamnansly kesieMi 18 Gerren acnayra tuic (6 6erren Gacram).

5. MakaJiaHbIH KYPbIJIBIMbI

FTAMPK http://grnti.ru/

Aemop(nap)ovir, ambvi-Hcots

Mexemenin, moavi, amayst, KaAacsvl, memaexemi (erep aBTopyap 9pTYpJi MEKeMeJe KYMBIC YKacalTeiH Gosica, OHJA
9P aBTOP MEH OHBIH >KYMBIC MeKeMeci KachIHa Gipeii Gesri KofbILy Kepek)

Aemop(aap)dvr, E-mail-vt

Maxana amayve

Annomayus (100-200 ces; dbopmysaceis, MaKaJaHbIH aTayblH MENIHIIE KaiTamamaybl KaxkeT; ogebuerrepre ciaremesep
GosMaybl KaykeT; MaKaJaHbIH KYDPbUIBICHIH (Kipicle /MakajiaHbIH MakcaTbl/ MiHZeTTepl /KapacThIPbUIBII OTHIPFAH CYDPAKTbIH
Tapuxbl, 3€PTTEY OICTEPi, HOTUKEJEpP/TaJKbLIay, KOPBITBIHIBI) CaKTall OTBHIPHI, MaKAJAHBIH KBHICKAIIA MasMyHBbI Gepiryi
KazKer).

Tydin ceadep (6-8 ce3z me ces ripkeci. TyiliH cesmep MakKaJa MasMyHBIH KODCETIN, MeNJIIHIIE Makajga aTaybl MeH
aHHOTAIMSAIAFBl CO3/ep/l KalTanaMmail, Makaja Ma3MyHBIHIAFbl CO34epii KoJsmaHy KaxxeT. COHBIMEH KarTap, aKlapaTThIK-
ismecTipy »Kylesepine MaKaJaHbl XKEHIT Tabyra MYMKIHIK GEpeTiH FBUIBIM CaJIaJapblHBIH TEPMHUH/EPIH KOJJAHY KaXKeT).

Hezizei wmomin MakKaJaHblH MakcaTbl/ MiHZeTTepi/ KapacThIPBUIBII OTBLIPFAH CYDPAKTBIH TapUXbl,  3€pTTey
o/1icTepi,HoTHKEIED / TAJIKBLIAY, KOPBITBIHLI GOIIMIEPIH KAMTYbBI KAXKET.

Tabaruua, cypemmep — arajaraHHaH KefiH OPHAJIACTBIPBLIAALI. Op Tabynia, CypeT KacblHIa OHBIH aTaJIybl OOIYbl KAXKET.
CypeT afiKbIH, CKAHEPIEH OTIEreH OOIybl KEPeK.

Maxkanagarsl pOPMYAGAGP TEK MITIHIE Oapra ciareMe Hepijice FaHa HOMEDJICHE].

2Kaumner KosiaabicTa 6ap abbpesuamypanap MeH KblcKapmyaapdar Gackajaapbl MIHIETTI Typ/e ajFall KOJIIaHFaHIA
Tycinaipinyi 6epinyi kaxxer. Kapotcoiaall kemex mypaast akuapat Oipiniii 6erre KepceTiei.

Odebuemmep mizimi

Morinze oibuerTepre ciremesniep TiKKakara ajapiHa bl. MoTiHeri onebuerTep TisimMine cirremesniep/iin HOMepJIeHy1 MOTiH e
KOJIJIAaHBUIYBIHA KATBICTBI XKYPTi3ijiiie: MoTiH/Ie Ke3/1eCKeH 9ebueTKe ajiFalllKbl CliaTeme [1] apKBLIBI, eKiHmI ciiTeme [2] APKBIIIBI
T.C.C. »KYPprisije/i.

Kiranka >kacanaTbH claTeMmesepie KOIJAHBLIFAH GeTTTepl me Kepcerinmyl kepek (mbicaser, |1, 45 Ger|). 2Kapusanbaran
enbekTepre cinremenep kacaamaiapl. COHBIMEH KaTap, PENEH3UsIaH OTHEHTIH 6acbLIbIMAApFa Ja ClaTeMesep KacaIMai bl
(omebuerrep TizimiH, omebuerTep TIIMIHIH aFbUIIBIHIIA 93ipsey yiTiTepiH TOMeHeri MaKalaHbl paciMey YIITICIHEH KapaHbl3).

MakaJia coHpIHIArbl daebuerrep TiziMineH Keifin 6ubauozpaPuanvir, Maaimemmep OPbIC XKOHE arblUINIbIH TuliHge (erep
MakaJa Kasak TLIHIe »Ka3buica), KasaK JKoHe aFbUIMIBIH TULIiHZe (erep Makaa OpBIC TUIHJE Kas3blICa), OPBIC XKOHE Kas3ak
Tininge (erep MakaJsia arbLIIIBIH TLTIH/E XKa3blirad GoJica) Gepineni.

Aemopaap mypaavl MaATMEM: aBTOPIBIH AThI-YKOHI, FBIIBIMU ATaFbl, KbI3METI, YKYMBIC OPHbI, >KYMBIC OPHBIHBIH MEKEH-
Kaiibl, TeesipoH, e-mail — Kazak, OpbIC 2KOHE AFbIJIIIBIH TiJIJIEPiH/e TOJTHIPHLIA/IbI.

6. Komxaszba MyKHAT TeKcepiareH GOybl KaxkeT. TexXHHKaJbIK TajJalTapra cail KeJMereH KoJskasbasiap KaiTa eHIeyre
KalTapbuiaibl. KomkazbaHblH KallTapblIybl OHBIH »KYPpHaJ1a 6acbllyblHa 2Kibepinyin 6iaaipmeiii.

7. Penaknusra TYCKeH MakaJja »KaOblK, (aHOHHM/JI) Tekcepyre »Kibepineni. BapJblk perensusiiap aBropsapra »Kibepiieni.
ABrop (pereH3enT MakaIaHbl Ty3eTyre YChIHbIC 6epreH XKaraaiiia) i KyH apasblFblHa KaliTa Kapall, KoJKasbaHblH Ty3eTiIreH
HYCKACBIH DeIaKIusara Kaira »Kibepyi Kepek.

PenensenT »xkapamcbI3 Jell TaHbIFAH MakKaJja KafiTapa KapacThIpbLIMaiabl. MakajlaHblH TY3€TiJIreH HYCKAaChl MEH aBTOD/IbIH,
pelleH3eHTKe »Kayabbl peJaKkiusira *Kibepitemi.

8. Tesiemakpl. BacbuibiMFa PYKCAT €TLINeH MakKaJia aBTOPJIapbIHA TOJIEM 2Kacay TypaJibl eckepTiseni. Temem kenemi 2018
KbLabl 4500 Tenre — EYY Kpismerkepsiepi yirin koue 5500 TeHre 6acka yibIM KbI3MeTKEpPJIEPiHE.
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail wvest techsci@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, Word-version, PDF-version and the hard copy
must be strictly maintained. And authors also need to provide the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

IRSTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

1) PI'II IIXB "Espasuiickuii Harponaibubli yausepcurer umenu JI.H. 'ymunesa MOH PK
AO "Bank IlearpKpenut"

BUK Banka: KCIJIBKZKX

NUK: KZ978562203105747338 (KZT)

Kun 861

K6e 16

"3a nybnukamuio B Becruuk EHY ®UO asropa"
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ITonoxkeHue 0 PYKONMCSX, IPECTABIsAeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaimoHaJIbHOTO YHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Texundeckue HaAyKu M TE€XHOJIOTHH»

1. Ileas >xypnana. I[ly6Gaukamus TmaTeIbHO OTOOPAHHBIX OPHUIHMHAJIBHBIX HAyIHBIX PabOT B OOJIACTH TEXHUKU
U TEXHOJIOTHI: CTPOUTEILCTBO, APXUTEKTYypa, TIEOTEXHUKA, TIEOCUHTETHKA, TPAHCIOPT, MAIIUHOCTPOECHUE, 3HEPreTHKA,
cepruduKaIUs U CTAHIAPTH3AIMS, BEIYUCIUTEIbHAS TEXHUKA.

2. ABTOpy, K€JAIOIEMYy OILyOJIMKOBATH CTATHIO B KypHAje HEOOXOAUMO IIPEJCTABUTL PYKOIUCH B TBEPAOH KOIuu
(pacneuaraHHOM BapHaHTE) B OJHOM 3K3eMIUISpE, IOANMCAHHOM aBropoM B OtTies HaydHbIX u3faHuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carnaesa, 2, EBpasuiickuii HAIMOHAJIBHBIA YHUBEPCUTET WM. JI.H.I'ymusieBa, YuebHO-
aIMUHICTPATUBHBII Kopiyc, kab. 408) u o e-mail vest techsci@enu.kz B popmare Tex, PDF u Word. Ilpu sToM mo/kHO GBITE
CTPOro BBIIEP?KAHO COOTBETCTBHE MexkIy Tex-daitiom, Word-daitiom, PDF-daiiiom n tBepnoii konmeii. Takxke aBropy(am)
HEOOXOIMMO MPEIOCTABUTh COIPOBOAUTEIBLHOE TUCHMO B PEIJAKIINIO YKy pPHAJIA.

S3pIK MyOauKanuii: Ka3axXxCKuil, PyCCKUM, aHIVIMHACKUIA.

3. OrnopasiieHue crareil B peJaKIuio O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasmuiickoro
HanuoHaJbHOro yHuBepcutera umenu JI.H. I'ymuneBa, usgaHusi crateil B >KypHaJjle M NepEeu3JaHUsl UX HA
sgro6oM mHOCTpaHHOM #s3bike. IIpeacraBisisi TekcT paborsl aJs HyGauKamuyu B >KypHaJie, aBTOpP rapaHTUpyeT
OPaBUJILHOCTH BCEX CBeAEHUI O cebe, OTCyTCTBHE ILIArNaTa U APYruxX (pOpM HENPAaBOMEPHOrO 3aMCTBOBAHUS B
pykomnucu, Hajiexkainee opopmiieHrEe BCEX 3aMMCTBOBAHMI TEKCTa, TAabGJIUI], CXE€M, UJIJIIOCTPALUMA.

4. O6beM cTaTby HE JIOJIZKEH IIPeBbIIaTh 18 crpanur (or 6 crpanui).

5. CxeMa IOCTPOEHUs CTATbU

I'PHTMH http://grnti.ru/

Hnuyuanst u Pamuauro aemopa(os)

IToanoe HaumenosaHue opzarudayuu, 20pod, cmpara (ecau aBTOpbl paboTAIOT B PA3HBIX OPraHU3ANUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBIIl 3HAYOK OKOJIO (haMHJINK aBTOPA ¥ COOTBETCTBYIOIIEH OpraHn3alyn)

E-mail asropa(os)

Hassanue cmambvpu

Annomayus (100-200 cioB; He TOJIPKHA COAEPKATH (POPMYJIBI, HE JIOJI?KHA IIOBTOPATD IO COAEPXKAHUIO HA3BAHUE CTATHU; HE
JOJIZKHA COZlepKaTh 6ubanorpaduydecKie CCUIKY; TO/2KHA OTPaXKaTh KPATKOe COJIEPXKAHUE CTAThHU, COXPaHss CTPYKTYPY CTaTbU
—BBeJeHHE,/ [IOCTAHOBKA 3a1a4u,/ [esn, MCTOPUsL, METOABI UCCJIENOBAHNS, Pe3yJIbTaThl/00CyKICHAE, 3aKIIIOUEHUE / BHIBOBL).

Kuarouesvie caosa (6-8 cios/cioBocoderannii. KiodyeBble €10Ba JOJKHBI OTParkaThb OCHOBHOE COJIEPXKAHUE CTATbH,
HCIIO/IL30BATh TEPMUHBI U3 TEKCTa CTATbHHU, & TAKyK€ TEPMUHBI, OIPEIEJISIONNe IPEIMETHYIO 00/IacTh U BKJIIOYAIOIINE IDyTHe
BasKHBIE IOHSTHS, IIO3BOJIAIONIME OOJIErYUTh U PACIIUPUTH BO3MOYKHOCTU HAXOXKIEHHS CTATbH CPEJICTBAMHM HHEMOPMAIMOHHO-
[IOMCKOBO! CHCTEMBI).

OcHo6HOU meKem cmambu JT0JIZKEH COJlepKaTh BBeZieHne,/ MOCTAaHOBKY 3aJadn,/ 11esin/ NCTOPHIO, METO/IbI UCCIIeJOBAHUS,
pe3yIbTaThl/ 06Cy XK IeHHE, 3aKIIOYeHUE/ BBIBOJIBL.

Tabaruynb, pucyHrku HEOOXOAUMO PaCIOJaraTh IOCJIe yHOMUHAHUs. KarKA0i MILUIIOCTPAlUU JTOJPKHA CJIEI0BATH HAJIINCH.
Pucyskn no/oKHBL ObITH Y€TKMMH, YUCTBIMU, HECKAHMPOBAHHBIMH.

B crarbe HymMepyioTcs b Te POPMYADBL, HA KOTOPBIE 110 TEKCTY €CTh CCHLIKU.

Bce abbpesuamyput u COKpalleHusI, 3a HCK/IIOYCHHEM 3aBEJOMO OOIIEM3BECTHBIX, JOJIKHBI OBITH PaCIIN@POBAHBI IIpU
[IEPBOM YIIOTPEOJIEHUH B TEKCTE.

Ceenenust o purarcosot noddepotcke paboThl YyKA3BIBAIOTCS Ha MIEPBOM CTPAHUIIE B BUJE CHOCKH.

Cnucox aumepamypo.

B Texcre ccplikm 060O3HAYMAIOTCA B KBaJPATHBIX CKOOKax. CCBUIKM JOJIXKHBI ObITH IIPOHYMEPOBAHBI CTPOIO IO MOPSIKY
YIOMHHAHUS B TeKCTe. 1lepBas CChUIKa B TEKCTE Ha JIUTEPATYPy JO/KHA uMeTh HoMmep [1], Bropas - [2] u T.1. Ccbuika Ha KHUTY
B OCHOBHOM TEKCT€ CTaThU JOJIZKHA COIPOBOXKJATHCS yKa3aHUEM HCIOJb30BAHHBIX cTpaHul (Hampumep, [1, 45 crp.]). Cebuikn
Ha HeOoyOIMKOBAaHHBIE PA0OTHI HE JIOIYCKAIOTCA. HerkesaTeabHbl CChUIKA Ha HEPEHEH3UpyeMble U3JaHus (IPUMepbl OIACAHUS
CIIHCKA JIATEPATYPbI, OIHUCAHUS CIHUCKA JINTEPATYPHl HA aHIVIMHCKOM S3BIKE CM. HHKE B 00pasue opOpMIIEHUS CTATBH).

B koHIIE cTaThH, IIOCIE CIIUCKA JINTEPATYPbI, HEOOXOAUMO yKa3aTh bubauozpapuueckue darHHble Ha PYCCKOM U AHTIIUHACKOM
s13pIKax (ecm craThss 0OpMIIEHa Ha Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM W aHIVIMICKOM si3bIKax (ecsm craThs odopMIieHa Ha
DPYCCKOM A3BIKE) U Ha PYCCKOM M Ka3aXCKOM s3bIKax (ecyu crarbs odOopMIIeHa Ha AHIVIMHACKOM S3BIKE).

Csederust 06 asmopax: damuins, UMsl, OTIYECTBO, HAydHAs CTEIEH, JOJIKHOCTb, MECTO pabOThl, MOJHBINA CJIy>KEeOHBIN
azpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U aHIVIMHACKOM SI3bIKAaX.

6. Pykomnuch momrkHa ObITH TIATEJIBHO BbIBEpeHa. Pykommncu, He COOTBETCTBYIONINE TEXHUIECKUM TPEOOBAHUAM, OyIyT
BO3BpaIlleHbl Ha JT0paboTKy. BosBpalienne Ha qopabOTKy He 03HAYAET, YTO PYKOIUCHh IPUHATA K OILyOJIMKOBAHMUIO.

7. Pabora c 251eKTpOHHOM KOoppeKTypoil. Crarbu, nocrynusiue B OTaes HayIHBIX U3AaHUI (peaKIys), OTIPABIISIOTCS
Ha AHOHUMHOE DPEIEH3UPOBaHMWE. Bce peneHsuu N0 CTaThaM OTIPABJAIOTCA aBTOPY. ABTOpaM B TeYeHHME TpeX IHei
HeOOXOIMMO OTIPABUTH KOPPEKTYypy craTbu. CTaTby, IOJIyUHUBIINE OTPULATEIBHYIO PELEH3UIO, K IIOBTOPHOMY DPAaCCMOTPEHUIO
HE IPUHUMAIOTCs. VIcnpaBiieHHbIE BADUAHTHI CTATEH U OTBET ABTOPA PEIEH3EHTY MPUCHLIIAIOTCA B pefaknuio. CTaTbu, UMEonue
[TOJIOYKUTEJIbHBIE PEIEH3UMY, [IPEICTABIISIOTCS PEIKOJUIETHN YKyPHAJIA [IIsT OOCY?K/I€HUsI ¥ YTBEPXKICHUS JJIsI ITyOJIMKAIIH.

IlepuomuyHOCTb >KypHaJsa: 4 pa3a B rogi.

8. Omara. ABropaM, IOJIYYHBIINM ITOJIOXKUTEIBHOE 3aKJIIOYEHNE K OIIyOIMKOBAHUIO, HEOOXOAMMO IIPOM3BECTH OILIATY IO
caexyomuM pexBusuTaM (s corpyaaukos EHY — 4500 renre, mis cropoHHunx opranusanuii — 5500 Tenre).
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MakaJjiaHbl paciMaey YJIrici
MPHTMN 27.25.19
A K. XKy6ansmmesa !, H. Temupranues ?, A.B. Yrecos 3

L Hnemumym meopemuneckoti mamemamuru u nayunss evucienuts Eepasutickozo
HAUUOHAALHO20 YyHusepcumema umenu JI. H. [ymunesa, Acmana, Kasaxcman
2 Axmiobuncruti pezuonasvioni 2ocydapemeennviti yrusepcumem umenu K. XKybanoea,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmath10@mail.ru,adilzhan_ 71@mail.Tu)

Yucnennoe nuddepennupoBanne pyHKIMil B KoHTeKcTe KoMnbioTepHOTo
(BBIYMCIINTEIHHOTO) HOIIEPEYHUKA

AHHOTaMA: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) IOMNEPEYHUKA  IIOJHOCTHIO
perena 3amada npubmkennoro muddepeniiupoanns (HYHKINN, TPUHAIIEKAINX KIACCAM
CoboJieBa 110 HETOYHON WHQOPMAIUN, IIOJIYYEHHO! OT IIPOU3BOJIBHOIO KOHEYHOI'O MHOXKECTBA

Tpuronomerpuyeckux koaddunuenro Pypwe-Jlebera muddepennupyemoit dyukium... [100-200
CJIOB].

KuaroueBbie cioBa npubiimkennoe mgudepeHnupoBanne, BOCCTAHOBJICHUE [0 HETOYHO

uHbOpMALUH, [peJe/bHAs OTPEITHOCTh, KOMIIBIOTEPHbINH (BBIYUCUTENBHBIN) HOIepevHuK. [6-8
CJIOB/ cJt0BOCOYETAHUI]|.

Bsegeune

TekcT BBEIEHUSI. ..

AmTopam He ciiejlyeT MCHOJIb30BaTh HecTaHgapTHble nakerbl LaTeX (ucmosbdyiite ux Jjnimb B
cilydae KpaiiHeil HeoGX0MMOCTH )

3aroJjioBoK ceKnuun

1.1 3arojioBOK moaceKnuu
OkpykeHwus.

Teopema 1. ...

Jlemma 1. ...

IIpennoxkenue 1.

Onpenenenne 1. ...

Caencrsue 1. ...

3ameuanwue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemot.

,H oKas3aTeJabcTBo. Tekcr JOKa3aTeJIbCTBa.

2. ®opmyibl, TAOJIUIIBI, PUCYHKU

. _ P . (V)
On(en; DN)y = 0n(en; T5 F; DN )y = (Z(N>71wrjlvi")eDN ON (8N, (l 780N>>Y, (1.1)
e On (en; (1M, on))y = on(en; T F; (1) on ) )y =
= s [T O e (10 () WD () +00)
feF Y

()

|7N <1(r=1,...,N)

Tabsurbl, pUCYHKH HEOOXOIUMO pacoJiararh mocje ynomuHanus. C KaxKJo# WLTIocTpanueil moiKHa
cJIeJ0BaTh HAJIINACh.

3. Ccbuiku u 6ubauorpadus
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Tasnuua 2 — Hazsanue Tabiuibt

IIpoctrie He npocteie
2,3,5,7,11, 13, 17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

PucvHok 4 — HazBanue pucyska

Jtst cChITOK Ha yTBEp2KJeHusi, (POPMYJIBI U T. 1. MOYXKHO HCIIOJIL30BATh MeTKu. Hampumep, Teopema 2,
Dopmyana (1.1)

s pykosojcrBa o IATEX u B KadecTBe mpuMepa opopMIeHNsT CCBLIOK, CM., HanpuMmep, JIpBockuii C.M.
Habop u Bepctka B makere ITEX. Mocksa: Kocmocurdopm, 1994.

Crmcok JuTepaTypbl OQOPMIISIETCS CJIELYIONUM 0OPA30M.

Crucok snreparypbl

1 Jlokymuesckuit O.M., I'aspukos M.B. Hauasa anciennoro ananumza. —M.: TOO "duyc", 1995. 581 c. - kuura
Temuprasiues H. KoMObioTepHbIil (BBITHCIUTEILHDLH) IONEPEUHIK KaK CHHTE3 M3BECTHOIO M HOBOTO B UHCJIEHHOM
anamuse // Becruuk Espasuiickoro Hanmonasssoro yausepcurera umenu JI.H. I'ymuesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HASIMYINN) - CTATHS

3 2Kybanbrmesa A.2K., A6ukenosa I1I. O HopMmax npon3BonHbBIX DYHKIUH C HYJIEBBIMY 3HAYCHUSIMI 3aJaHHOTO Habopa
JMHEAHBIX (DYHKIMOHAJIOB W WX NMPUMEHEHHs] K TONEPEIHUKOBBIM 3agadaM // PyHKIMOHATIBHBIE MPOCTPAHCTBA
u Teopus npubsmkennsa dynknuit: Tesucsl mokmanoB Mexaynaponuoit kondepeHuy, nocssiierras 110-geTuio
co must poxaenusi akagemuka C.M.Hukonbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyasl
KoH(epeHInit

4 KypmykoB A.A. AHrHOIIPOTEKTOpHAS ¥ MIIOJIUIUIEMIYecKasi aKTUBHOCTE JieykomusuHa. —Aamarsr: Bacray, 2007.
—C. 3-5 - raszeTHbI€ CTATHU

5 Kpipos B.A., Muxaitmmaenko I'\I. Ananutudaecknii MeTO| BIOKEHHsT CUMILIEKTHIECKOH reomerpun // Cubupckue
SJIEKTPOHHBIE MareMmaTudeckne mspecrust —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenus: 08.01.2017). - 3JIeKTPOHHBINA >KypPHAJ

A.2K. »Ky6anbimesa ! , H. Temiprammes ! , A.B. Yrecos 2

1 JL.H.ymunes amuvindazo, Bypasus yammols yrueepcumeminiy, meopusivolk MAMeMamuKa HCone eoLivlmy ecenmeyiep
uncmumymot, Acmana, Kasarxeman
2 K.2Ky6anos amvmdaev. Axmebe onipaix memaexemmin yrnusepcumemi, Axmobe, Kasaxcman

Kowmnsbiorepaik (ecenreyim) auamerp MoHMaTiHIHAe DyHKUMANAAPABLI caHABIK AuddepeHnuanaay

Ansoranus: Komnbiorepnik (ecenteyim) guamerp monMmoTiHinge Co6oJieB KIAChIHIA YKATATHIH (DYHKIUIADIBI OJIAPIbIH,
Tpuronomerpusiablk, Pypoe-Jleber koadbdurmenTTEpiHiy aKBIPIIbI >KUBIHBIHAH AJbIHFAH [9JI €MeC aKIIapaT OOMBIHINA JKYBIKTaY
ecebi TosbirpiMer 1emisai [100-200 cesznep.

Tyitin ce3mep: »xyvikran nuddepeHnuanmay, 4o eMeC aklIapaT OOHBIHINA KYBIKTAy, IIEKTiK kKaremik, Kommbiorepiik
(ecemrreyinn) nuamerp [6-8 ces/ce3 Tipkecrepi|.

A.Zh.Zhubanysheva ! , N. Temirgaliyev ! , A.B. Utesov 2

1 Institute of theoretical mathematics and scientific computations of L.N. Gumilyov Eurasian National University,
Astana, Kazakhstan
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