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Abstract,_Introduction. A significant disadvantage of materials and products of light industry is
flammability. Analysis and statistics of fires show that the easy flammability of clothing materials and the
high speed of flame spread lead to significant human casualties. In this regard, most countries of the world
have adopted laws prohibiting the use of combustible materials in the production of workwear for work in
conditions of high temperatures and splashes of molten metal, clothing for the elderly, bed linen in
nursing homes, children's toys, as upholstery and finishing materials and for other purposes. Therefore,
the problem of reducing the flammability of materials and products of light industry is relevant and of
paramount importance.

The purpose. The article is devoted to the development of flame retardant technology for polyester
and blends of cotton and polyester fabrics. An analysis of existing methods for imparting fire-retardant
properties to textile materials and assessing their effectiveness is carried out.

Methodology. The following tissues were chosen as the object of study: polyester 100 % (surface
density 180 g/m?), polyester 65 %/ cotton 35 % (surface density 180 g/m?), polyester 65 %/ cotton 35 %
(surface density 250 g/m?), polyester 40 %/ cotton 60 % (surface density 230 g/m?). The following
components are used for the preparation of the compositions: sodium hexametaphosphate 150-200 17/,
polyethylene glycol 40 r/n, urea 80 r/n. The fabric is impregnated with a finishing solution, added, dried
and thermofixed.

Results and discussion. Effective flame-retardant compositions for textile materials have been
developed. Optimal technological parameters for fire-retardant treatment of textile materials are
determined. The effect of treatment on the combustion processes of fire-retardant textile materials has
been studied. The effect of fire-retardant treatment on the physical and mechanical properties of finished
materials is investigated.

Conclusion. Optimal concentrations were selected to give textile fabrics fire-retardant properties, as
well as to improve their consumer properties. Treatment of the material with flame retardants does not
worsen the consumer properties of the fabric. This technology is available and versatile to ensure fire
resistance.
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1. Introduction

Textile materials are flammable, burn quickly, having a significant area of
flame coverage, emit toxic combustion products during combustion and for the
most part have a high smoke-forming ability. In this regard, at present, a
significant number of scientific studies are devoted to the problem of developing
flame retardants and technology for their application, which make it possible to
reduce flammability, smoke formation and toxicity of combustion products, as
well as to studying the process of thermal oxidation of fiber-forming polymers.
Most of the fibers and textile materials produced are flammable and combustible.
During a fire, fabrics easily catch fire and quickly spread flames. Textile fires are
the cause of a large number of fires in residential and public buildings. Therefore,
the problem of imparting fire-retardant properties to textile materials of various
nature and purposes has become increasingly relevant in recent years [1,2,3].

Currently, a wide range of fire retardants are produced to reduce the fire
hazard of textile materials. Flame retardants differ in structure (inorganic and
organic) and in the method of application or finishing [4,5,6].

Recently, for effective methods of fire-retardant modification of textile
materials, impregnation and plus methods have also been used using additional
special effects on the surface and structure of fibers in order to form active centers
that ensure the chemical interaction of the inoculant with the fiber polymer. These
may include the use of energetically powerful physical fields: electrophysical
treatment in a corona glow discharge in air or other gaseous medium, high-
frequency plasma treatment, photochemical treatment, radiation treatment. Each
of these methods has its advantages and disadvantages, and in each specific case,
certain requirements are imposed on fire retardants.

An analysis of the literature over the past decade has shown that various
methods are used to create fire-retardant textile materials. These include the use
of high-temperature fibre-forming organic polymers and inorganic fibres, various
types of effective flame retardants that are used as additive additives in spinning
solutions or polymer melts in fibre formation, and for the treatment of fibres and
fabrics to form chemical bonds between the flame retardants and the fibre-
forming polymer macromolecule [7,8,9].

Flame retardants, which have received practical application for imparting
flame retardant properties to fabrics, can be divided into the following main
groups:

- inorganic salts that are difficult to wash off from the surface of the fabric;

- halogenated hydrocarbons in combination with antimony or titanium oxide;

- flame retardants based on phosphoric acid and nitrogen-containing
compounds;

- polymers formed on the surface of the fabric as a result of heat treatment.

Early fire impregnation of fabrics with a fire retardant composition will
allow you to localize the source of a possible fire at the initial stages. But there
are often cases when it is unprotected fabrics that are the main conductor of flame
in internal spaces. The main objective of the study is to develop a composition for
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flame retardant treatment of fabrics made of mixed fibers (cotton/polyester) of
twill weave, providing flame retardant properties, permanence and preservation of
the neck of the fabric after its processing [10,11,12].

2. Experimental part

The composition and structure of textile material are the main parameters
affecting its fire properties, since the process of thermal destruction is different
for different types of fiber-forming polymers. The choice of effective
compositions and methods of their application is determined by the nature of the
interaction of the flame retarder system - polymer. At the same time, an important
practical issue is to study the possibility of developing a flame retardant
impregnating composition for fabric that does not have a negative effect on
human skin.

For the fire retardant composition, the following components are used:
sodium hexametaphosphate 150-200 g/l, polyethylene glycol 40 g/l, urea 80 g/l.
The fabric is impregnated with a finishing solution, added, dried and thermofixed.
The following tissues were chosen as the object of study: polyester 100 %
(surface density 180 g/m?), polyester 65 %/ cotton 35 % (surface density 180
g/m?), polyester 65 %/ cotton 35 % (surface density 250 g/m?), polyester 40 %/
cotton 60 % (surface density 230 g/m?). The assessment of the effectiveness of
fire retardants for textile materials was carried out in accordance with GOST R
50810-95 [13]. Determination of the tensile properties of cotton fabrics was
carried out in accordance with GOST 3813-72 [14]. The study of the stiffness of
textile materials was carried out in accordance with GOST 10550-93 [15].
Determination of fabric resistance to surface wetting was carried out in
accordance with GOST 30292-96 [16], MT 032 device.

3. Results and discussion

Currently, a wide range of fire retardants are produced to reduce the fire
hazard of textile materials. Flame retardants differ in structure (inorganic and
organic) and in the method of application or finishing. Reducing the fire hazard of
fabric materials is the main task that needs to be solved by both manufacturers of
textile materials and specialists conducting scientific research in the field of fire
safety of facilities.

Treatment of textile materials with fire retardants reduces the fire hazard of
fibers, yarns, fabrics, nonwovens and products made of them, as well as carpet
textile coverings. It is necessary to use textile materials treated with a fire
retardant in buildings and premises intended for cultural events - in theaters and
sports and entertainment complexes, museums, recreation areas, as well as
residential premises. As a result of treatment with effective means of fire
protection, the possibility of ignition of textile materials from low-calorie ignition
sources is excluded, the ability of flame to spread over the surface is reduced, the
smoke-forming ability and toxicity of thermal decomposition products are
reduced.
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According to table 1 and figure 1, the best indicators of fire protection
efficiency for textile materials are: polyester 65 %/ cotton 35 % (180 and 250
g/m?), flame exposure time is 15 seconds, for polyester 100% flame exposure
time is 4 s. For the composition of polyester 40% / cotton 60%, the flame
exposure time is 20 seconds, at an average concentration of 175 g/l. This is due to
the highest content of cotton in the composition of the fabric.

Table 1 - Performance indicators of flame retardants for polyester and cotton. and polyester fabric blends

concentration of components, g/l
) _ 25 e g3 flame exposure time, seconds
Ne textile materials £ S 8|32 g ;: raw materials processed
= ol 1883 materials
S c E =
1 | polyester 100 %, 180 g/m? 40 80 200 1 4
2 | polyester 65 %/ cotton 35 %, 200 2 15
180 g/m?
3 | polyester 65 %/ cotton 35 %, 200 2 15
250 g/m?
4 | polyester 40 %/ cotton 60 %, 175 2 20
230 g/m?

Ne3 Ned

Figure 1 - Destruction of textile material impregnated with flame retardants under the influence
of open fire

Samples of textile materials measuring 20 cm by 20 cm were subjected to a
fire test. Samples without impregnation caught fire instantly when immersed in an
open flame. And after the flame was removed, they continued to burn and burned
completely to the ground. The sample is 100% polyester, burned completely in 3
minutes, the rest in 5-6 minutes. Based on this experiment, it can be said that
samples without impregnation are flammable and do not have fire resistance, the
complete combustion time was 1-3 minutes.
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Treatment of the material with flame retardants should not worsen other
consumer properties of the fabric - affect its neck and significantly weigh down
the products. The final finish requires special study of the following properties:
fire retardant properties, structural rigidity, breaking load, water repellency and
other properties. In this regard, the fire-retardant and physical-mechanical
properties of the developed fire-retardant textile materials have been investigated.
To determine the tensile characteristics, the RT-250M GOST 3813-72 tensile
machine was used. The results are presented in table 2.

Table 2 - Indicators of the absolute breaking load of modified samples, kgs

breaking load, kgs

sodium sodium sodium raw materials
Ne hexametaphosphate, hexametaphosphate,1 | hexametaphosphat,2
150 g/l 75 g/l 00 g/l
base weft base weft base weft base weft

1 F=58.3 F=63.6 F=62.2 F=56.6 F=68.7 F=73.1 F=38.0 | F=41.1
L=68.3 L=54.2 L=71.3 L=44.2 L=79.2 L=63.4 L=58.6 | L=69.2

2 F=40.6 F=73.6 F=38.6 F=70.3 F=48.0 F=68.6 F=32.5 | F=53.2
L=60.8 L=34.2 L=68.2 L=48.3 L=71.8 L=44.2 L=416 | L=39.3
3 F=48.0 F=60.7 F=38.3 F=68.3 F=42.6 F=62.3 F=47.0 | F=54.8
L=54.3 L=39.7 L=46.1 L=48.9 L=58.3 L=41.2 L=59.1 | L=32.2

4 F=38.7 F=35.8 F=35.5 F=39.7 F=43.3 F=46.9 F=38.1 | F=39.6
L=29.5 L=31.9 L=35.6 L=42.3 L=55.1 L=34.5 L=32.4 | L=28.9

The stiffness of textile materials is influenced by their fibrous composition,
structure, properties of fibers and yarns, as well as the structure and finish of the
material itself. The more straightened and oriented the chain molecules of the
fiber-forming polymer, the greater the internal friction limiting the movement of
molecular chains, the less flexibility of fibers. Finishing operations, especially
finishing, significantly affect the stiffness of fabrics. The stiffness of fabrics also
depends on atmospheric conditions. Under the influence of temperature and
humidity, the stiffness of tissues changes, and in less dense fabrics these changes
are associated with the properties of the fibers, in denser fabrics with the structure
of the fabric itself.

Stiffness is one of the main characteristics used to assess the recyclability of
textile materials, as it determines the behavior of the material and products during
further processing and operation. The stiffness does not increase significantly in
modified samples G=1,601, in untreated samples G=1,288, table 3.
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Table 3 - Hardness indicators of processed samples according to the proposed technologies

concentration of sodium hexametaphosphate, g/l.
components, g/l
polyethylene glycol 40 150 175 200 raw materials
all,
urea 80 g/l.
Ne

- X - X - X - S
(%2} Y (2] 5 (2] by (2] 5
£z 8 | £3| & | £3| & £3| &
Eg| 2 Eg| 2 E6| 2| Eo| =

1 | polyester 100 %, 180 | 3.109 | 74.7 | 3.806 | 78.6 | 4.307 | 83.3 | 2.205 | 79.2
g/m?

2 | polyester 65 %/ cotton 35 | 1.601 | 59.2 | 1986 | 61.6 | 2.208 | 70.2 | 1.288 | 55.8
%, g/m?

3 | polyester 65 %/ cotton 35 | 1.989 | 69.8 | 2.109 | 71.9 | 2.675 | 62.2 | 1.901 | 66.5
%, 250 g/m?

4 | polyester 40 %/ cotton 60 | 1.765 55.6 2.348 74.7 2.695 72.6 1.955 60.2
%, 230 g/m?

A characteristic feature of materials used in light industry is their fibrous
capillary-porous structure. In the process of operation of products, the surface
layers of materials are primarily exposed to external mechanical, thermal,
chemical influences, and the durability of products depends on their strength and
resistance. Determination of the resistance of the fabric to surface wetting was
carried out in accordance with GOST 30292, device MT 032. The degree of water
repellency is estimated in conventional units depending on the condition of the
wet surface of the sample, the results are in table 4.

Table 4 - Degree of water repellency of polyester and blends of cotton and polyester fabrics

Ne sample state, conventional units
1 raw materials processed materials
2

polyester 65 %/ cotton 35
%, 180 g/m?
polyester 65 %/ cotton 35
%, 250 g/m?
polyester 40 %/ cotton 60
%, 230 g/m?
polyester 65 %/ cotton 35
%, 180 g/m?
polyester 65 %/ cotton 35
%, 250 g/m?
polyester 40 %/ cotton 60
%, 230 g/m?

 [polyester 100 %, 180 g/m?

o
o

.| polyester 100 %, 180 g/m?

50 60

al
o

00 60 80

]
o

According to the results obtained, the hydrophobic treatment of the textile
material with the developed composition reduces moisture absorption. After
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hydrophobization, the fabric remains breathable, maintaining its basic hygienic
properties.

4. Conclusion

Effective flame retardant formulations have been developed for polyester
fabrics and cotton and polyester fabric blends. For fire resistance, this technology
is versatile, affordable and easy to implement. Processing of mixed materials
using this technology will make it possible to obtain materials with a high degree
of fire resistance, the time of flame exposure in untreated samples is 1-2 seconds,
the best fire resistance indicators were 60% polyester for samples with a content
of 40 % cotton. Based on these results, it can be said that samples without
impregnation are flammable and do not have fire resistance. In samples with fire-
retardant impregnation, fire resistance increased by 2 times. As a result of the
tests, the optimal composition and concentration of the chemicals used, the
optimal temperature and drying time were determined. The resulting textile
materials have the best performance in all parameters of physical and mechanical
properties.
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Conflict of interests: The authors declare that there are no conflicts of interests between the authors
to disclose in this article.

CO3JJAHME OTHECTOMKHUX KOMITO3UIIUI JJIS1 MOJIMI®UPHBIX U
XJONKOIMOJNIPUPHBIX TEKCTU/IBHBIX MATEPHAJIOB

K.K. [Tiocenéueea’, Bypkuméaii A.

Anmamunckuti Texnonoeuueckuti Yuusepcumem, Anmamei, Kazaxcman
“E-mail: d.kulmairam@mail.ru

Pe3some:_Bsedenue. CyniecTBEHHBIM HEAOCTATKOM MaTEPHAIOB M W3/CIUIN JIETKOW MPOMBIIIICHHOCTH
SBIISIETCS. TOPIOYECTb. AHAMNM3 U CTATHUCTHKA II0XKAPOB MOKA3BIBAIOT, YTO JIETKas BOCILIAMCHAEMOCTD
MaTepHaoB ONEKIbl M BBICOKAs CKOPOCTh PACHpPOCTPAHECHHs IUIAMEHH INPHUBOAAT K 3HAYUTEIbHBIM
YeJI0BEYECKHUM JKepTBaM. B CBs3M ¢ 3TUM, B OOJBIIMHCTBE CTPAH MUPA MPHHSTHI 3aKOHBI, 3alPELIaoIHe
MPUMEHEHHE TOPIOYNX MATEPHAIIOB B TIPOM3BOJICTBE CIELOACHKIBI /sl PA0OTHI B YCIIOBHUSIX MOBBIIICHHBIX
TEeMIepaTyp U OpbI3r paciuiaBa MeTailia, OASKAbl Ul MOXKHUIBIX JIIOJCH, MOCTENILHOrO OeNbs B A0Max
mpecTapesblx, IeTCKUX MIPYIICeK, B KaueCTBE OOMBOYHBIX M OTACIIOYHBIX MATEPHUANIOB M JPYTUX LICICH.
ITosTomy mpoGiemMa CHMXKEHHSI TOPIOYECTH MAaTepHANIOB M U3JIENHUH JIETKOH MPOMBILIIEHHOCTH SIBISIETCS
aKTyaJIbHOIl M MMeeT NepBOCTeNeHHoe 3HaueHue. [Jeav. CTaThs MOCBAIICHA pa3paboTKe OrHE3ALUTHOMH
TEXHOJOTHH [JIsl MONUI(UPHBIX W CMeceil XJIOMKOBBIX M MONUA(GHUPHBIX TKaHeW. [IpoBexeH aHanm3
CYIIECTBYIOIMX CHOCOOOB MPHIAHHs OTHE3AlIUTHBIX CBOMCTB TEKCTHIBHBIM MaTepHallaM M OLICHKH HX
s dextuBHOCTH. Memodonozus. B kauecTBe 00BEKTa HCCIEIOBAaHUS BBHIOPAHBI TKAHU CIIEAYIOLIETO
coctaBa: momugup 100 % (moBepxHOCTHas MIOoTHOCTH 180 T/M?), monmmadup 65 %/ xnomok 35 %
(noBepxHocTHas mIOTHOCTE 180 r/M?), momuadup 65 %/ xynonok 35 % (MOBEPXHOCTHAS ILIOTHOCTH 250
r/m?), monmadup 40 %/ xnomok 60 % (MoBepxHOCTHast MIOTHOCTL 230 1/M2). JIA NPUrOTOBJICHHS
COCTaBOB IPUMCHEHBI CIICAYIOUIME COCTABIISIOLIHE: rekcameragocdar Hatpus 150-200 r/m,
o3 THICHTIHKoNb 40 1/11, MoueBnHA 80 /1. TKaHP NPONMTHIBAIOT ANIPETHPYIOIIUM PACTBOPOM,
IUTIOCYIOT, CYyIIAaT U TepMO(UKCUPYIOT. Pesynbmamosl _u _obcyacoenue. Paspaboranbl 3¢dexTuBHbIC
OTHECTOHWKHE COCTaBBbl JUISl TEKCTHJIBHBIX MarepHayioB. OnpeneneHbl ONTHMAIbHBIE TEXHOJIOTHYECKHE
IapamMeTphl UIsl OTHE3aIUTHOW 00pabOTKM TEKCTUIBHBIX MaTepHANIOB. M3y4eHo BiusHHE 00pabOTKH Ha
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MPOIIECChl  TOPEHHsl OTHE3AlMTHBIX TEKCTWIBHBIX MarepuanoB. FccriempoBaHo BO3/eiicTBHUE
OTHE3alUTHON 00paboTKH Ha (PM3MKO-MEXaHHYECKUE CBOWCTBA alllPETHPOBAaHHBIX MaTEepHaIOB.
3axnouenue. TlomoOpaHbl ONTUMANbHBIC KOHLEHTPALMU [UISI TPHAAHHS TEKCTHIBHBIM II0JOTHAM
OTHE3AIUTHBIX CBOMCTB, a TalKe /I YJIy4LIIeHHs HX MOTpeOuTenbckux cBoiictB. OOpaboTka
MaTepHaloB OrHE3AIUTHBIMU COCTaBaMM HE yXYAILIAeT JKCIUTyaTallMOHHBbIE CBOMCTBA TKaHU. JlaHHas
TEXHOJIOTHUS JOCTYITHA M YHUBEPCAIbHA /ISl 00ECIIeYeH s OTHECTOMKOCTH TEKCTHIIBHBIM MaTepHaaM.

KuroueBble c/10Ba: TEKCTHIbHBIE MaTepUallbl, CMECOBBIC TKaHHU, rekcameradocdar HaTpusl, aHTUIHMPEH,
OTHE3aIMTHOE MOKPBITHE, OrHe3aIUTHAs Y(G(PEKTUBHOCTD, BOCIUIAMEHAEMOCTb, TOPEHUE, OTHECTOHKOCTD,
BO3rOpaHKE TKaHEBBIX MAaTEPHAJIOB, OTHE3AIIMTHBIC CBOMCTBA, 3aK/IIOYHUTEIIbHAS OT/IEIIKA.

Miocenouesa Kynomaiipam Kamanéaeena  PhD

Bypxumoai Acemzyns PhD

HOJUIDPUP )KOHE MAKTAIIOJIUIPUP TEKCTU/Ib MATEPUAJIIAPBIHA APHAJIFAH
OTKA TO3IMAI KOMIIO3ULIUA AJTY

K.JK. [Tiocenéuesa”, A. Bypxkuméoai

Anmamer mexnono2usnvlk ynueepcumem, Aimamaul K., Kasaxcman
“E-mail: d.kulmairam@mail.ru

Tyiiinaeme. Kipicne.J)Kenin enepkocin OyibIMaapsl MEH MaTepHaNAPbIHBIH HETi3ri KeMILUIri
JKAHFBIITHIFBL.  ©OpT  JKaFjaiiiapblHAH JKACAJIFaH aHAJIM3 JKOHE CTATHCTHKA OOWBIHIIA  KHIM
MaTepHalJapblHbIH T€3 TYTAHBIN, JKaJbIHHBIH JKbULIAM Tapajlybl aJaM eMipiHe aiTapibIKTail Kayin
TyIbIpaThIHBl  aHbIKTanFaH. COHABIKTaH KONTEreH eJJiepJe JKOFaphl TeMIeparypaja MeTall
OanKpIMaIaphl IANIBIPARTBIH KYMBIC JKaFJaillapblHa apHAJFaH apHaibl KHIMJEpre, KapT aJamaapiablH
KHIMIEpiHe, KapTTap YiliHIH TOCEK OPBIH jKab/IbIKTapbIHA, OaTaaap ONBIHIIBIKTAPBIHA, MEOEIb KATAFbIII
JKoHe T.0. OyibIMAapFa Te3 TYTaHAaThIH MaTepHaap/ibl KOJIaHyFa THIM CcajlaThiH 3aH KaObuiganraH. Con
ce0enTi, XKEeHIT eHepKacin OyiibIMIapbl MEH MaTepualiapblHa XKaHOANUTBIH KacueT Oepy ©3eKTi XKoHe eTe
MaHpBI3ABl Macene. JKymvicmuiy maxcamul, Maxkana nommddup skoHe MakTa MeH nonmddup apanac
TaJIIBIKTAPBIHBIH MaTalapblHa OTKA TO3IMALTIK KacueT Oepyre apHalFaH TEXHOJIOTHS alyFa OarbITTalIFaH.
TexkcTunp MaTepuangapblHa OTKa TO3IMIUTIK KacueT Oepy TocUIAepiHe Tanjay >acaliblll, OJapbIH
TUIMIUIITT OarananraH. Oodicmeme:3epTTey HBICAHBI PETIHIAE KeJeci KypaMmIarbl Marajap TaHJaJpbl:
nommdup 100 % (GeTTik ThEbBABELI 180 r/M?%), mommadup 65 %/ makra 35 % (6eTTiK THIFBIBABELL 180
r/M?), monmadup 65 %/ Makra 35 % (6eTTik ThIFbI3ABIFB 250 1/M2), monuadup 40 %/ Makra 60 % (6eTTik
THIFB3ABIFEL 230 1/M%). OHIEy KOMIOSHIMACHIH NalblHAAy YIIIH KeJeci MpemnaparTap KOJAaHBUIIbI:
Hatpuil rekcameradocdarsr 150-200 r/n, mommsTmieHrmukons 40 r/n, ModuesmHa 80 /1. Mara
annpeTTeyu epiTinzine OHIEITIIL, CBHIFBLIBIII, KeNTIpUTII ~ JKOHE  TepMO(UKCAIMSIIAHIBL.
Homuoicenep. TekcTinb MaTepHaliapblHa apHaJIFaH oTe THIMII OTKa TO3IMIi KypaMm anbIHIbl. TeKCTHIb
MaTepHalIJapblH OTKa TO3IMIUIIK OHJICYAIH OHTAaWJIbl TEXHOJOTHMSIIBIK MapaMeTpliepi aHBIKTaJJIbl.
OHzeyJiH TEKCTHIb MaTepHalIapbIHBIH KaHy TporecciHe acepi 3eprrenai. OTKa TO3IMAUIIK eHIeYIiH
aNnpeTTeNTeH MaTepHalIapAblH (U3MKa-MEXaHUKAJBIK KaCHeTTepiHe ocepi 3epTTeiui. KopulmbiHObl.
TexkcTunp kaiiManapbiHa OTKa TO3IMIUIIK KacueT OepeTiH, COHJal-aK TYTHIHBIMIBIK KAacHETiH
apTTBIPATBIH KYPaMHBIH OHTAWJIbl KOHICHTpAUUsIapbl TaHaaaasl. OTka TO3IMAUTIK KacHeT OepeTiH
KypaMMeH OHJECIIeH MaTepHalIbIH JKCIUTyaTalMsUIBIK KACHETTepl TOMEHIEMEHTIHI aHBIKTAJIbL.
TexcTuinp MaTepuaniapblHa OTKA TO3IMAUIIK KacueT OepeTiH OyJ1 TeXHOJIOTUs KapanaibIM xoHe ambedarn
0OJIBIN TaOBLIAIBI.

Tyiiinai ce3aep: TEKCTHIb MaTepHalgaphl, apajac maraiap, HaTpuil rekcameradocdaTsl, aHTHITHPEH,
OTKa Te3iM/i JKaObIHABI, OTKAa TO3IMIUIIK THIMIUIN, TYyTaHy, JKaHy, OTKa Te3IMIUIK, Mara
MaTepHalJapbIHbIH )KaHYbI, 0TKa TO3IM/ILTIK KACHET, COHFBI OHIEY.

Jiocenouesa Kynomaiipam Kamanéaesna  PhD

Bypxumoai Acemzyns PhD
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