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“OJIOBBAPJIOI TYKUMAUYNJIUK MATEPUAJIJIAPUHUA SAPATHUIIL”
“CO3JJAHME OTHECTOUKUX TEKCTUJIbHBIX MATEPHUAJIOB”
“CREATION OF FIRE-RESISTANT TEXTILE MATERIALS”

MyxutaunoB MyxrTop SAmHapoBuy
Towxenm waxap @askyromoa 8a3uamiap OOUKaApMAcu.
Typanos PaBman A0ay/uiaeBuy
uKmucoo gamnnap 0oxkmopu, npogheccop.
Towxenm waxap Paskynromoa eazuamaap 6owKapmacu, xaém aoruamuHu
xasghcusnueunu YyKUmunuL Maprasu.

AHHOTAUMA: HHeu mypoazu 01080aH XUMOSN08YY KOMNOZUYUSIAPHU APAMULL, YIAPOAH
MYKUMAYUTUK MAMEPUTLIAPULA MAXCYC UULI08 Depuiida Gotoanranul Heapaéniapu Y3ayKcus
amanea owupud KemuHmokoa. Ywoby tuyHaiuuioa mMamepuaiiu 01080aH y30K Myooam 6d
camapany Xumos Kuiuli, Cakiaul 6a KCHAYamayus xcapaéuuoa 0apKkapop Xoccanapuu
HAMOEH dMuul, MAaxcyiom MAHHAPXUHU KAMAUMupuw mMakcaouoa maokukomiap 0aeom
ammoxoa. [y uynanuwoa maprxudbuoa uKKUiIaM4u Xom auénapuu Kyuiazan Xoi0a mamepuan
monanapu 6unan KUmMEsuil O02Nany84u Naeano CONOIUMEPAAPOaH ouoalaHuuL camapani
YCyn 9Kauaueu kypcamub oOepuneau. Jlekuw, xosupeaua mawviym OVIeaH U3NAHUULIAPOA
NanueamnoIaHean  CONONUMEPNAp  acocudd  ONUHeaH  01080apoowl  MYKUMAYUTUK
MamepuaniiapuHy maokuky emapau oapaxcaoa ypeauwuimazan. Mamepuanea nagaxam
071080apOOUWIUK OARUWLIOBYU, DANKU MAaApKUOUOa EHUWl Xapopamuoa EHMAauouean 2asiap
adcpanuwiy Ouran napuanranaouean moooanap (bopam rucromacu, kapoamuo, ammoghoc,
NOIUAKPULAMUO) 84 EHUWL YORUOIA XAB0 OUNAH MAMEPUAl 0Opacuda EHmManouean napod XoCui
Kunysuu (Koanazew) 6V1eaH KOMRO3UYUOH AHMUNUPEHHU MYKUMAYUIUK MaAmepuaiiapu
moaanapuea nausanoiauL, 00-xaso 8a Epyeiux xamoa bowKa Gusuxk-Kumésuti mavcupiapaa
MYPEYHIUK Oepy8yll, ANaHeA0aH CaKI084U NAPOO3NAUHUH YHUBEPCAL YCYTUHU UUAAO YUKUUL,
071080aPOOUL MAMEPUATHUHE KUMEBUU MAPKUOU, MY3UTULUU OUNAH DUBUK-MEXAHUK 80 EHEUH-
MEeXHUK XOCCANAPUHU ONMUMALIAUWMUPUWL OVIUYa emapiu 0apaicadd UiMull-maokuKxom
uwapu oaub OOpuIMazaH.

Enzunnu yuupuwnune yuma acocuii ycyiu Maexcyo: éHaémean MoOOaniu coSUmuuL,
MACANAaH, Y8 OULAH, EHAEM2aH MOOOAHU XAB800aH axcpamuui (KyM, Mamo 6a X0Ka30) 6a HUX0SN
Enyeuu MoOO0aHu EHuwl 30HaAcuUOan uyKomuus (EHyeuu CYIOKIUKHU Y3amuul, EéHaémean
KOHCMPYKYUSIAPHU OY3ULL 80 OYULL).

Atinu 6akmoa mascus Smunaémear EHeun enkuuaap gouoaranuiuy Kyaiau oyiuuu Ouian
Kamopoa 3K0N02UK Xasghcus mamooan mauépianaou. bynune yuyn mepu YukuHOULAPUHU ACOC
KUi2aH X010a KOMRO3UYUsL ONUHAOU 84 OJUHSAH KOMIOZUYUAHU MAMO2a NANUEAHOIAUL OPKATU
071080apOOUL MAMO OnUUeA IpUUIAOU. MamonuHe EH2UH MEXHUK 8a cugham Kypcamkudiapu
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OYUUYa ONUHEAH HAMUNCATAP2A MASIH2AH X010a 0) MAMO Acocuda EHUH ENKUYIap ouian oup
Kamopoa éHUH Xaspcuznueyu OVIUHMANApy X00UMAApU - Y YUUpyeuuiap yuyH KyIKoniap
uwnad yukapuw uynea Kyuuiaou.

Iavianonanean cononumepaap acocuoa 01086apoout MyKUMa4uiuK MamepuaiiapuHu
Apamul HAMUACACUOA Kyuuoacu a@d3aniukiaped 3putiunaou:

MYKUMAYUTUK MAMEPUALIapua 01080apooul ulios bepuil y4uyH siHeu

KOMRO3UYUuss. mapkuou uwnab qukuiaou;, myKUMaduiux mouaiapued naueaHoniaul
OPKAIU KOMNOUYUSHU MAMePUaea

Kuméguul 6oenawl ycyau apamunaou; MyKUMaduiuk Mamepuailapuiu caxiaul 6d
Goudananuwt Myo00amuHu V3aumupuwl, EHUW 6aKmuod axcpaiud uuKkaémean mymyH
MUKOOPUHU KAMAUMUPULU MAKCAOUOA UULTLO8 DEPULUHUNZ SIHU Y CYIU APAMULAOU; UUSUPUTL2AH
naxma uniapuHu MYKUWOaH ON0UH AHMUNUPEH KOMNO3Uyus OulaH OXopaaui OpKaiu
MAMOHUHZ 01080APOOULTUK XOCCALAPUHY MAKOMULIAUMUPULWL YCYIU UWLLA0 YUKUIAOU;
Mmanoa 8a apKox uniapued KOMno3uyus OUIaH U108 oepunud, cakianuul 6a Gotuoaranuul
My00amu Y3aumupuiean, 9K0J102UK Xasgcus 0n0806apoous myKuMaduiux Mamepuaiiapu
apamunaou; nAuBaAHONAHSAH CONOIUMEPAADP ACOCUOA ONUH2AH 0]1080apOOUL MYKUMAYUIUK
MamepuaiiapuHuHe mapKuou, OTUHUWL YCyau, uunad YUKapuuHuHe mexHoa02UK pelcumiapu
ounan mamepuaiHuHe 0a080apOOwIUY 8a QUIUKMEXAHUK XOCCANAPUHUHE OONUKIUK
KOHYHUAMU ~ Apamuiaou; 01080apooul MyKUMAYUIUK MAamepuamiapy acocuoa €eHuH
xaeghcuznueu OVIUHMANAPU XOOUMAAPU VUYH EHEUHOAH XUMOSIAUL AHICOMAAPUHU UUAAD
yuKapuw tynea Kyuunaou.

Annotaums: [Ipoyecc co30anus HOBLIX U008 OZHE3AWUMHBIX COCMABOS, UX
UCNONb308aHUE NPU  CNEYUATbHOU 00pabomke MeKCMUIbHLIX MAMepuaios 6eodemcs
HenpepuleHo. B casa3u ¢ smum 6e0ymcs uccie0o8aHnus, N0360souue 0becnedums OJUMenbHY 0
U 3pGexmusHyro 3awumy mamepuaia Om O02Hs, HPOOeMOHCMPUPOBAMb CMAOUIbHbIe
C80UCMBA NPU XPAHEHUU U IKCHIYAMAYUU, CHUZUMb CMOUMOCMb Npooykma. B smom
OMHOWEHUU ObLIO0 NOKA3AHO, YMO UCHONb308AHUE CEAPHBIX CONOJIUMEPOS8, XUMUUECKU
CBA3AHHBIX C BOJOKHAMU MAMEPUAla ¢ UCNONb308AHUEM BMOPUUHO20 CbIPbsl, SA61emCsl
a¢hpexmusHbLIM MEMOOOM.

H3yyenue co30aHubIX 0SHECMOUKUX MEKCMUTbHBIX MAMeEPUAios Hd OCHOBE C8APHBIX
CONONUMEPO8 NOKA3bIBAEM, UMO NPU UMEIOWUXCS Memooax CE8aApKU KOMNO3UMHBIX
AHMUNUPEHOB C MEKCMUNbHLIMU 80JIOKHAMU HAOII00AeMCs UX PA3N0dHCeHUe Npu 20PeHUU ¢
BbLOCTICHUEM He2OPIOHUX 2a306 npu memnepamype 2operust (0OpHAs KUCIoma, MOYesuHd,
ammogoc, noruakpuramuo) u 06pazoeanue He2opiouell nieHku (6030yx) npu 2opeHuu, Ymo
OMPUYAMENbHO GNUAEM HA OKPYAHCAIOWYIO cpedy. B amoii cesa3u moacno coenams 661600 0
HEeOOCMAmMoOYHOCMU — UCCIe008aHUll O pa3paboOmKu  VHUBEPCANbHO20 — Memood
OCHE3AWUMHO20 NOKPbIMUS, YCMOUYUB020 K c8emy U Opy2uM QUIUKO-XUMUYECKUM
8030eUCmMBUAM, ONMUMUZAYUU XUMUYECKO20 COCMABA, CMPYKMYpPbl, PUIUKO-MEXAHUYECKUX U

No2AHCAPHO-MEXHUUECKUX ceolicme copiodeco mamepuaia.
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Cywecmseyem mpu OCHOBHBIX Cnoco6a MyUWleHUsl NONCAPA: OXIANCOEHUE 20PIYe20
mamepuana, Hanpumep, 6000, OMOEIeHUe 20PIHe20 Mamepuald om 6030yxa (necox, mkamb u
m. 0.) U OKOHUAMeNbHOE YOleHUe 20PIoYe20 MAmepuaila u3 30Hbl 20peHust (nepeHoc opioyetl
AHCUOKOCIU, PA3PYULEHUE U BCKPBIMIUE 2OPIOUUX KOHCIMPYKYUTLL).

Pexomenoyemvie 6 Hacmosweti pabome npomuonodicapuvie NOKpuimusi 0y0ym coeniaHvl
U3 IKOIOSUHECKU YUCMOU MKAHU U NPOCMbL 8 UCNOAb308aHUU. /[ Imo2o 6yoem onpedeneH
cocmag Ha OCHO6e NOMYHEHUsl KOMROZUYUU U3 KOMCAHBIX OMX0008 € NOCIeOVIOUUM ee
npusapusanuem K ocHecmoukou mkanu. Ha ocnose nonyuenus mkanu, omeeuarowell
NOJCAPHO-MEXHUYECKUM U  KAYECMEEHHbIM NOKA3amensam mpebo8aHusimM, Hapaoy c
NPOMUBONOIHCAPHBIMU NOKPIMUSMU, OHCUOAEMCSL OP2AHUAYUS NPOU3E0O0CIBA NEPUAMOK OJIsL
NOJCAPHBIX.

B pesyibmame co30anust 02HECMOUKUX MEKCMUTbHbIX MAMEPUALO8 HA OCHOBE CEAPHBIX
cononumepos Oydem: pazpaboman HOBLLL COCMAE KOMRO3UYUU ONsL  OSHECHOUKUX
MEKCMUNbHBIX MAMEPUANos; Onpeoener Memoo XUMUYECKO20 CEA3bI8AHUS KOMNOZUYUU C
MAmepuanom nymem npueapku 6 MeKCMuIbHble 60J10KHA; CO30aH HOBbI Memoo 06pabomxu ¢
Yenvlo NpoONeHUsi CPOKA XPAHEHUs. U  UCHONb308AHUSL MEKCMUIbHBIX MAMepuaios,
YMEHbUIeHUs] KOAUYeCmea OblMd, BblOCISIOWe20Cs Npu  20PeHul; paspaboman Memoo
VAYUUIeHUs] OCHECMOUKOCIU MKAHU NYMeM A2PecUpo8anus NPSIdICU U3 XA0NYAMOOYMANCHOT
APAXACU C  HCAPONOHUNCAIOWUM COCIABOM Neped MKAYeCmEoM; CO30aHbl IKOIOSUHECKU
bezonachvle oprouie meKCMuIbHble MAMEPUALbL ¢ YEeTUYEHHLIM CDOKOM XPAHEHUs HA OCHOBE
CBAPHBIX  CONOIUMEPOS; ONPeOeNeHd 3aKOHOMEDHOCMb  63AUMOCESA3U  OSHECMOUKOCU
mamepuana u QUIUKO-XUMUHECKUX CBOUCME C COCMABOM OZHECMOUKUX MEKCIMULbHbIX
MAMepuanos, NOAVYEeHHbIX HA OCHOBE CEAPHLIX CONONUMEPOS, CHOCOOOM NOIYYeHUs,
MEXHONOSUYECKUM — PENCUMOM — NPOU3BOOCMBA;  HANAICEHO — NPOU3BOOCMBO  CPEICmE
NPOMUBONONCAPHOU 3AUUMBL OJI5 COMPYOHUKOE NOOPA3OENEeHUL NOJHCAPHOU 6E30NACHOCMU HA
OCHOBE O2HECMOUKUX MEKCMUTbHBIX MAMEPUAILO8.

Abstract: The process of creating new types of flame retardants, their use in special processing of
textile materials is ongoing. In this regard, research is underway to ensure long-term and effective protection
of the material from fire, demonstrate stable properties during storage and operation, and reduce the cost of
the product.

In this regard, it has been shown that the use of welded copolymers chemically bonded to the fibers of the
material using secondary raw materials is an effective method.

The study of the created flame-resistant textile materials based on welded copolymers shows that with
the available methods of welding composite flame retardants with textile fibers, their decomposition is
observed during gorenje with the gorenje gases at the burning temperature (boric acid, urea, ammophos,
polyacrylamide) and the formation of a non-combustible film (air) during combustion, which negatively
affects the environment. In this regard, it can be concluded that there is insufficient research to develop a
universal method of flame retardant coating resistant to light and other physical and chemical influences,
optimization of the chemical composition, structure, physical and mechanical and fire-technical properties of
the combustible material.
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There are three main ways to extinguish d fire: cooling of combustible material, for example, withwater,
separation of combustible material from air (sand, cloth, etc.) and finally removal of combustible material
from the gorenje (transfer of combustible liquid, destruction of opening of combustible structures).

The fire-fighting coatings recommended in this work will be made of environmentally friendly fabric
and are edasy to use.

To do this, the composition will be determined based on obtaining a composition from leather waste
with its subsequent welding of fire-resistant fabric. On the basis of obtaining fabrics that meet the fire-
technical quality indicators of the requirements, along with fire-fighting coatings, it is expected to organize
the production of gloves for firefighters.

New composition for fire-resistant textile materials has been developed; the method of chemical binding
of the composition to the material by welding into textile fibers is determined; a new processing method has
been created to extend the shelf life and use of textile materials, reduce the amount of smoke emitted during
combustion; a method has been developed to improve the fire resistance of fabric by aggregating yarn from
cotton yarn with an antipyretic composition before quality; environmentally safe combustible textile
materials with an extended shelf life based on welded copolymers have been created; a certain regularity of the
relationship between the fire resistance of the material and the physicochemical properties with the
composition of fire-resistant textile materials obtained on the basis of welded copolymers, the method of
production, the technological mode of production; production of fire protection equipment for employees of
fire safety units based on fire-resistant textile materials has been established.

Kanur cy3nap: ¢asxyrom, onosbapoout, énzuH-mexHux, nari8ano CONOIUMEPLAD,
KOMRO3UYUOH AHMUNUDEH, PUUK-MEXAHUK, ENUUIAD, OXOPIAL.

KiroueBble caoBa: upessvbiuauno, 02HeCmMOUKUU, NONCAPHO-MEXHUYECKUU, CEapHble
cononumepol,  KOMNO3UYUOHHbIU — AHMUNUPEH, — USUKO-MeXaHuueckoe  NOKpbimue,
azpezupogatie.

Keywords: extremely, fire-resistant, substructure-technical, welded copolymers, composite flame
retardant, physical-mechanical coating, aggregation.

SHru  Typaaru OJOBJAaH XUMOSUIOBYM KOMIO3MULMSJIAPHU  ApaTUI, yJapaaH
TYKUMauMIMK MaTepuiJiapura Maxcyc HiuioB oepuria (GoiaanaHui sxapaéHiapu y31yKCcus3
amaira omupu0d KeIMHMOKAa. YOy HyHanumiia MaTepuallHd OJIOBJIaH Y30K MyAJaT Ba
camapaiy XUMOsI KWJIMII, CakJall Ba S3KCIUlyaTalus xapa€Hujga OapKapop XoccalapHU
HaMOEH 3THUII, MaxCyJOT TAHHAPXMUHH KaMaUTUPHIL MaKCaIna TaAKUKOTJIap JaBOM 3TMOK/A.
[y ityHanuniga TapkuOuia MKKUIaMYH XOM aléIapHy KyJularad XoJi1a MaTepuall Tojanapu
OwraH KUMEBUN OOFJIaHYyBYM TalBaH CcomMoJuMepiapaaH QoimalaHuil camapaid YCyiI
OKAHJIUTH KypcaTu® Oepunran. JIekuH, Xo3upraya MabiyMm OyiraH uW3JaHMUIUIApAA
NaiBaH/UIAHTaH  COMNOJUMEpPJAp  acocuja  OJIMHraH  OJOoBOapAolml  TYKUMadMJIMK
MaTepUaJUIapUHUA TAAKUKU €Tapiid Japaxajga ypraHnuiamarad. Marepuanra Hadakar
0JI0BOApIONUIMK OaFrumuIoBur, Oanku TapkuOuaa EHMII XapopaTujaa €HMaiauran rasiap
QKpaNHIIy OWIaH MapyanaHagurad moananap (Gopar kuciorac, kKapbamuj, ammodoc,
MOJIMAKPUIIAMKT) Ba EHUII YOFH/IA XaBO OMJIaH MaTepHrall opacuaa EHMaNIUraH mapaa XOCu
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KWIyBYM (KOJJIareH) OYiraH KOMIIO3MIMOH AHTHIUPCHHU TYKMMAYWIMK MaTepuauiapy
ToJIaJlapura naiBaHyiaml, 00-xaBo Ba EpyFIUK Xamaa Oomika GU3NK-KUMEBUN Tabcupiapra
TYPFYHJIUK O€pyBuM, ajaHrajaH CakjJIOBUM MNapIO3JAlIHUHI YHUBEpPCaJ YCYJIWHU HUILIa0
YUKW, 0JIOBOAPI0II MATEPUATHUHT KUMEBUI TapKUOU, Ty3WIIMILY OMIIaH PU3NK-MEXAaHUK Ba
EHFUH-TEXHHUK XOCCAJIApMHN ONTUMAJUIALITUPUIL OYiinya eTapiin Japaxaaa WiIMHNA-TaAKUKOT
unutapu oub 6opuiaMaras.

JlonxaHUHT  WIMMH  SHTWIMICKM  Kylujgarwiapgad — uOopatr:  TYKMUMayWIMK
MaTepHajuiapura oJ0B0apa0Il HIUIOB OEpUIl yUYH SHIU

KOMIIO3ULIUS TapkuOM wHnuad 4YuKuWiIaad; TYKUMAuMIMK ToJlallapura maiBaHAJall
OpKaJIi KOMIIO3ULIMSIHU MaTepuaira

KUMEBUI OOFNall yCcynu spaTWIaay, TYKMMauWJIUK MaTepuallapuHU Ccakjaml Ba
¢oiifanaHuIl MyAIaTUHN Y3aUTUPUIL, EHUIIT BAKTH1A aKpajau0 YUKAETraH TyTyH MUKIOPUHU
KaMalTHPUII MaKCcaauAa WIUIOB OCPUIIHUHI SHIU YCYJIU SpaTWiaad; WATHPWITaH MaxTa
UIUTAPUHU TYKHUIIJAH OJAMH aHTUIIMPEH KOMIIO3MIMS OWIaH OXOpJialll OpKajdd MATOHUHT
0JIOBOAPIOLUINK XOCCATIApUHU

TAaKOMWUTAIUITUPUII YCYJIM WIUIA0 YMKWIAIU; TaH/Ia Ba apKOK HMILIapUra KOMIO3ULIHS
Owian uNUIoB Oepwind, cakiaHUII Ba (oiffanaHuIll MYAJATH Y3aUTHUPHITaH, 3KOJOTHUK
xaB(cu3  OJIOBOApIOII TYKUMAuMJIMK MaTepuajulapyd  spaTUiIadd; [aiBaHAJAHTaH
COIOJIUMEPIIap acOCH/1a OJMHIaH OJIOBOAPIONI TYKUMAUMIMK MaTepUaNIapUHUHT TapKUOH,
OJIMHMII YyCYJIM, WIUIA0 YMKAPUIIHUHT TEXHOJOIMK peXUMIapu OWaH MaTepHaHUHT
0JIOBOAPIOLUINTY Ba PU3MKMEXAHUK XOCCATAPUHUHT OOFJIUKINK KOHYHUATH SIpaTUIIaIH.

Aiinn Baktaa PecnyOnukamusra kKupub KenaéTran ojioBOap 01l MaTOJAPHUHT EHFUH-
TEXHHUK KYpCcaTKU4YJIapyu Ba MATOHUHT cU(aAT KypcaTKUWIapy YpraHWITaH/Ia yIapHUHT Tyia
tanabra xaBoO Oepmacnuru Ypranwiaun. LlyHgan kenu® 4YMKKAH Xoyjga JOWMXAHWUHT
Bazudanapu Oenarunad onuuau. JlouxanuHr Bazudanapu:

XO3UpPTU KyH7a  ojoBOapaouml  TYKUMAyWJIMK  MaTepuauiapu  UIuiad

YUKApUILJAard MYaMMOJIApHM TaxXJWwIl OSTULI, NaiBaHUIAaHTaH CoIoJMMepiapra
acocJIaHTaH O0JI0BOAPIOI TYKUMAUNIIUK

Matepuajiapy  Mouiad  YUKApUIIHM  TAKOMWUIAIITHPHIL,  NalBaHJUIaHTaH
COIoJIMMeEpIIap Ba yjlap acoCHJIaru ojJoBOapaoIl TYKUMAaYMWINK MaTepUaNIApUHUHT (U3HK-
KMMEBMI Ba MEXAHUK XOCCAJIAPUHM aHMKJIAI; TaliBaH]JIaHTaH COMOJIMMEPIIapra acoclaHraH
0JI0OBOAPI01II TYKUMAUNITUK

MaTepUaIIAPUHUHT 0J0BOAPIONUIMK XOCCATIAPHHM TAIKUK ATHII; 0JOBOApIONT MaTo
TyTall KOOUJIUATUHUHT TEXHUK XapaKTEPUCTUKAIIAPUHU

TaJKUK STHILL; 0JIOBOAPIONI TYKUMAUYUIUK MaXCyI0TIAapy SKOJIOTUK KYpCaTKUWIapUHU

YpraHuiir; 0JI0BOApA0II TYKUMAYMIMK MaTepUalapy UIIuTad YuKUII Ba Kysuiam Oyiinya

TaBCHSJIAP HMIAKIIAHTUPHILL;

Tapxkubuna antunupen cudartuna Oopat KuciotacH, kapbamun, (akar OOFIOBUM
noiuMep cudaTuaa akpui SMYIbCHSCH, aHTUIIUMPEH Ba OOFJIOBUM MoiuMep cudartuia
KOJJIareH Ba MOJUAKpPWIAMMJI CaKJaraH KOMIIO3MIMSHHM Kaluil nepcyinbdar BocuTacuaa
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TYKMMAUYWINK MaTepuaau LEJUIIoJIo3acura mnaiBaHJJIall KOKOPU caMapaiu, Y30K MynaJar
OapKapop XM3MaT KWIHILTa MYJDKaJIaHTaH 0JI0BOAp 101 MaTeprall OJUII UMKOHIUHH Oepajiu.
[laiiBaH1aHran KoJulareH Ba akpui MOJUMEPH CaKJIaraH 0JIOBOApIOII TYKUMAaYMIHK
MaTEpPUAIMHUHT (U3UK-MEXaHUK Ba OJIOBOAPJOLLIMK XOCCAlapu IOKOPH, MEBbEPHUI
tanabimapra Moc kenaaud. bupok Oy MaTepuamHUHT TYTYH XOCWJI KWJIHII KO3(PPUIUEHTH
HucOaran karra (500-550 M?/kr) OYNTaHIUrd y4yH Maxcyc KUHHMM y4yH 3Mac, OYUK
MaiiJIoHIap/ia KYJUIaHWJIaIuraH oJloBOapaoLI €NKuy MaTepuall cudatuia TaBCUs STUIAIM.

AHTUIIUPEH KOMIIO3UILIHS TapKuOHUTa NaliBaH/JIaHTaH KOJUIareH Ba
MOJIMAKPUIIAMUJHUHT KUPUTUIUIIN MaTepuaira OeBOCHTa OJIOB TabCHUpP STTUPHITAHAA
€HMAaCJIMK XyCUCUSITHHY OepHIll OuiaH Oup KaTopAa, TyTall BAKTUHHU Ba TYTYH XOCHJI KUJIMII
ko3 dunuentuan kamaitrupaau (40-50 M?/kr), TyTain kypcatkuuu Oyitiya sur rokopu [1B-0
Tordacura KUpyBYH OJIOBOAPIONI TYKMMAYIIMK MaTepuaad HILUIA0 YMKapull UMKOHUHU
Oepanu.

Tanna Ba apKOK TYKUMa4YMJIMK UILIAPUTa aHTUIIUPEH KOMIIO3UIUS OMIaH UILLJIOB OepuIl,
nalBaH/IaIl, CYHTpa MAaTOHHM HIAKJUIAHTUPHIN YCYJIU OJOBOAPJONI MATEPUATHUHT XHU3MAT
KWW MYJJIATUHU SHaJla y3auTupaau, pu3uk-MexaHuK xoccajapuHu, OupuH4YM HaBOatTaa,
XaBO YTKA3yBUAHJIUTMHH OLUMPHIL OPKANIU EHFUH XaB()CHU3IUTU XU3MaTU XOJIUMIIAPUHUHT,
IOKOpH Xapopar Ba ajaHra OusaH OOFJIMK KOPXOHANAp XOJUMIAPUHUHT Maxcyc KUHUMIIapu
yuyH cudatiu Matepuani uiuiad YuKapuiiia TaBCUs STUIAJIH.

TYKuMaunIuK MaTepuaii F03aCUHHU aNMpeTIall OpKaJId 0J0BOAPA0IT MATO OJIHII YCYITU
IOKOpY M30JISILMOH €MKUY MaTepuasuiap, )KymiagaH, EHFUHIAH XUMOSI KWJIYBUM Ope3eHT
MaTepuaiap UIIiad YMKapuill MMKOHUHU Oepaiu.

Wxkunamun xoM aménapiad (oinananul, pecypcrexamMKop Ba KaM YHKHHIWIN
TEXHOJIOTUSIJIAPHU KYJUTalll, MaliBaH]JIaHTaH COIMOJIMMepJIap acoChaa OJIMHIaH 0J0BOapAoII
MaTepuajUlapHU EHFMH BakTUJa MapyalaHHuIl MaxCYJIOTIAPUHHUHT  3aXapiWIUTUHU
KaMaluIly, TYKUMAYWJIMK KOPXOHAJIAPUHU EHFUHIAH caMapalid XMMOs KWIHII Oyinda
pekanu TaaOupiapHU aMmalra OIIMPHUII aHTPOIIOTeH OMWUIAPHHUHT aTpod-MyXUTra camouii
TabCUPUHU KAMAUTUPAIH, CAHOAT KOPXOHAJAPUAATH KOJIOTUK MyaMMOJIapHU OJIIMHU OJIUII
Ba OapTapad ATHII yUyH XHU3MaT KUJIaIH.

OnoBOapaon TYKUMAYWIUK MaTePUAIMHUHT KUMEBUN TapKUOW, TY3WIHINU, WUILIA0
YUKApUII TEXHOJIOTHK MapamMeTpiapu Xamaa (pu3nk-MexaHuK Ba EHFUHTEXHUK XOCCAIapUHU
OOFJIMKJINTUHU KOMIUIEKC TaJKHUK STHI, MaTeMaTHK KalTa WIUIAIl OpKaJIW “MaTepuan —
AHTUMHUPEH KOMITO3UIIMSI — UIUIOB OEpHIll YCYJIU — X0cca — KYJUTAaHWINII COXacu” TU3UMUHU
TEXHUK-UKTUCOANN KypcaTKuwiapyu 0yiinua camapagopiurura SpuIniaim.

XO03Upru BakTAa JKaXOH TYKMMAaudWIUK cOXacuJa TYKUMAyWIMK MaTepuauiapura
0JIOBOAPIOLI UILIOB OCpUIll YUYH KOMIO3UIUSIHUHT acOCUI TapKUOWN KucMiapuliaH oupu
KOJIJITAr@HHUHT TapKuOH, Ty3WIHIIM, Mopdoiorusicu 0yiinya 6up xatop onumiap: OprHcuc
Kpuk, JTaitnyc [Tommur, D.G.Wallace,

D.F.Holmes, H.K.Graham Ba Oomkamap TaakukoTiap OJu0G OOpHIITaH. K. Tang,
F.Wang, P.Lia, ].Liu, K.-Wang, X.fI.BeprayT, lapcus lens Puo X.P. xoH30THap
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TEPUCUHU EFCU3IIAaHTUPUIL, KYPUTHII YCYJUTapuHU uuiad yukumrad, B.A Ilony6ospos,
E.B.Bonockogas, B.B.flukoBas, T.W.I'ypbsiHOBa KOJIJIar€HHU MEXaHOKUMEBUH aXXKpaTHO OJTUII
yCyauHH Takiau@ 3trad. CHHTETUK OJIUMEpPIIap MOHOMEPJIAPUHU TaOUUii monuMepiap OunaH
naiiBaHz conoymMmepiIapuHu onaui O0yinda tagkukomiap Li i Wang, Hong Kyung Hwan,
Yan Lifeng, Ishihara Kazuhiko, Cheng Qian, I.C.Eromosele, C.O.Eromosele, Y.Teramoto,
V.K.Thakur Ba Gomka TaIKMKOTYMIAp TOMOHHJAH OaXkapwiraH. Y30EKHCTOHIA TaOHuii
MOJIMMEPJIADHUHT TIAalBaH/ COMOJIMMEPJIApU CHUHTE3U Ba XOCCAJIAPUHM aHMKJAI Oyinya
tagkukoTiap M.A.Ackapos, C.111.PamuaoBa unMuii MakTabiapuaa oaud Gopuiras.

TYykuMauunuk maTepuaulapuHu EHFUHIAH XUMOSI KUJIUII YYyH FOKOpU camapaiu
KOMIIO3ULIUSTIAp SApaTHUILL, 0JI0BOAPAOII TYKUMAUYUIUK MaTepralljiapy OJIMII OYinda Ha3apun
Ba AaMaJIMi MyaMMOJIADHMHI WJIMHM €4MMIIAPH, MaTE€pUAJUIADHU 3aMOHABHMM CHHAII
ycylulapuHu  unuiad  4MKuImn - Macananapu  Oup  karop onumiap:  A.H.baparos,
H.M Koncrantunosa, M1.C. Mogaackui,

H.C.3y6xkoBa, K.E.Ilepenenkun, 3.H0.Ko3unaa, U.H.I'op6auera, I.'.bonoaesn,

J.Brenda, Traek, V.John, Vorater Monty, A.A.Koukun, J{.9aBapn Bemn, Dnuszaber
PaHy4ur Ba GOIIKATAPHUHT TAAKUKOTIAPH/A KYPUO YMKMIraH. ¥Y36eKucToHa a3oT, hocdop,
rajioreH, 0op, KpeMHUW cakjaraH HOOPTraHWK Ba OPTraHWK AHTUIHUPEHJIAPHUHT CHHTE3H,
XOCCAJlapMHU aHMKJIAII, TYKUMAYWIMK MaTepuulapujia KyJjaam Oyinda TaaKuKOoTIap
AT Jlkamunos, W.N.HUcmaunos, K.D.Oprames, H.A.Camuros, A.A.Capumcakos,
A.C.MakcymoBa, M.X.YcmaHOB Ba 601TKa TaIKUKOTYMIIAP TOMOHUIaH OakapuiraH.

Slaru  Typaaru  OJOBJAH XUMOSUIOBYM KOMIO3WIMSJIAPHU — SpaATHUIN, ylapaaH
TYKUMa4YWIMK MaTepuilIapura Maxcyc MIuioB Oepuiiia (poii1aaaHuill )kapaéHiapu y3JIyKCu3
amaira omupu0d KeIMHMOKAa. YOy HyHanumiia MaTepuallHd OJIOBJIaH Y30K MyAJaT Ba
camapaiy XUMOsI KWJIUII, CakJall Ba OJKCIUTyaTalus xkapaéHunga OapkKapop XoccalapHU
HaMOEH JTHUII, MaXCyJOT TAHHAPXMHHA KaMaUTHUPHII MaKCaIuaa TAAKUKOTIIap JaBOM 3TMOK/IA.
[y ityHanuniga TapkuOuia MKKUIaMYH XOM alélapHu KyJularad XoJiJa MaTepuall Tojaanapu
OwnaH KUMEBHMI OOFIIaHYBYM MaiBaHJA comoJiuMepiapAad ¢oigagaHuIl caMapaiu ycyll
sKaHIuTu Kypcatu® Oepwiran. JlekuH, Xo3upraua wmabiyMm OYyiaran u3JIaHUIUIApAA
NMalBaHJUIaHTaH  COMOJUMEpPJIap  acocuja  OJIMHraH  OJOBOAapAolml  TYKUMA4YMIIUK
MaTepHaJUIapUHU TAAKWUKH €Tapiid Japaxaja ypraHnunmarad. Marepuanra Hadakar
OJIOBOAPIONUINK OaFMIIJIOBYM, OAJIKM TapKuOHWAa EHMIN XapopaThaa EHMalauraH rasiap
QKpaIWIIY OWIaH MapyaiaHagurad mojananap (Oopar kuciiotacw, kapbamuj, ammodoc,
MOJMAKPUIIAMK]T) Ba EHHII YOFH/IA XaBO OMJIaH MaTepHall opacuaa EHMaNUrad mapaa XOCu
KWIyBYM (KOJlareH) OYIIraH KOMIIO3WIIMOH aHTUIHPEHHU TYKHMAYWIHK MaTepuallIapH
ToJIaJlapura MaiBaH/AJaIl, 00-XaBo Ba €PYFIIMK Xama O01Ika GU3NK-KUMEBUN TabCcHUpIIapra
TYpFYHJIUK OepyBuM, ajaHrajaH CakjJIOBUM MapJO3JAllHUHI YHUBEpcaj YCYJIWHU HUILIa0
YUKHUIII, 0JIOBOAPA0II MaTePUATHUHT KUMEBUM TApKUOH, TY3WINIIN OuJiaH (PU3UK-MEXaHUK Ba
EHFUH-TEXHHUK X0CCaJapUHU ONITUMAJUIAINITHPHUII OYiin4a eTapiiv Japakajia WIMHA-TaJKUKOT
unapy oaub OopuimMara.

Jlotiuxada »sKonoeuk xasgcuz pecypaap acocuoa OIUHSAH KOMNO3uyus OulaH
MYKUMAYUIUK MAMOapuea Uuwilos Oepuiean Xoaoa 01080apooul mMamonap Oauul YYyH
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MEeXHON02USANIAPHU MAKOMWIIAWMUPUW mascusi dmuimoxkoa. Onunean MamouuHe EHeUH-
MeXHUK KYPCamKudiapu, MamoHuHe cugham Kypcamruyiapu ypeaHuul 8a mexHou02us makiug
amuut OOCKUUMAa-OOCKUY AMaIea OUUpULAOU.

Pe3rome

1. PecnnyOnukamuzna osoBOapjoml  matojiapra Oyiaran dSxXTUEXKIAp TYIUK
Vpranuiaayd Ba 4eT dJJlaH KUpUO Kena€TraH MaTOJApUHUHT EHFUH-TEXHHK, SKOJOTHK Ba
cudar KypcaTKuuIapy YpraHuiaiu.

2. SHru TaBcHsl 3TUIAETraH OJ0BOApAOLI MAaTOJIAPDHM OJUII >KapaéHu Y4yH
Kepakiiu OyJiraH KOMITO3WLMSHUA TaW€piiall Ba y acocuja OJI0OBOApIOII MaTojiapu HILIad
YUKUITHUHT TEXHOJIOTHK CXEMacH, OJIOBOApI0I MAaTOJAPUHUHT EHFUHTEXHHK, IKOJIOTUK Ba
cudaT KypcaTKUWIapy aHUKIAHAIH.

3. SIHru TaBcus ATHIIAETraH 0J10BOapA0LI MaTONAPHU OJIMUI KapaéHH Ba KapacHU
Y4yH Kepakiu OYJIraH KOMIIO3UIIUSHY TalépIiall HAMyHACHHH JIOMMXacH Xy>KKaTJIapu UILI1a0

YUKWIAIH.
AJTABUETJIAP PYUXATH:
1. Komnarennunr tapku6ou, tTy3unuimy, Mmopdonorusicu. @psucuc Kpuk, Jlaitnyc
ITonuHr.
2. TykumMaunnuk  MaTtepuauiapura OoJjoBOapAoll  WOUIOB  OepHull  Y4yH

kommosunusaap. D.G. Wallace, D.F. Holmes, H.K. Graham.

3. XKonzotnap Tepucunu ErcuznanTupuil, Kyputui ycysiap. B.A. [Tony6ospos,
E.B. Bonockogas.

4, Konnarenau mexanokumEBHii axxpatu6 onui ycynu. B.B. SlukoBas,

T.M. I'ypesiHOBA.

5. CHHTETHK MoNuMepap MOHOMEPIAPUHH TaOWUI ToJIuMepIiap OWIaH maiBaH]
cononmmepnapuay ol Li Li Wang, Yan Lifeng, Ishihara Kazuhiko.

6. Tabuuii monuMepIapHUHT MalBaH]l CONOIMMEPIIApU CUHTE3U Ba XOCCAJIapUHU
anuknan. M.A. Ackapos, C.I1. Pamugosa.
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