YIIPAB/IEHUE KAYECTBOM ITPOAYKIHUH. CTAH/TAPTH3AITUAL.
OPI'AHHUH3AITUA ITPOU3BO/JICTBA

H.B. Ilepedoposa, B.B. O6uaun, /1.B. Konoaskubiii, B.B. Bapayruna, A.K. Poqun
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METOAbI KOHTPOJIA U ITOBBIIEHUA KAYECTBA MATEPUAJIOB
TEKCTWJILHOM 1 JIETKOM ITPOMBIIIJIEHHOCTH

B cmamve paccmampuearomca  60npocvl  NPOGeOeHUs  KAYecmeeHHO20  KOHMPOJs
@DYHKYUOHANBbHBIX CBOUCMSE U NOBbIUEHUS KAYecmed Mamepuanog meKCMmuibHOU U J1e2Kol
NPOMBIULIEHHOCTU, Komopbwie npeononazaemcs ocywecmensams Ha OCHOBe
MAMeMamuyecko20 MOOeIUPOBAHUsL U CUCIEMHO20 AHANIU3A YKAZAHHBIX CEOLICTNS.
KiroueBble cioBa: TOJMMEpPHBIE TEKCTWIbHBIE MaTepHalbl, KOHTPOJb KayecTBa,
MaTeMaTH4ecKoe MOJIeTUpOBaHUE, CUCTEMHBII aHaIN3, MOBBILICHHE
KOHKYPEHTOCTIOCOOHOCTH MPOTYKITUU

H.B. Ilepedoposa, U.H. Boaxkosa, B.B. Oounun, /I.B. Konoas:xusiii, B.A. fIictpe6oB
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PA3PABOTKA METOAOB IMOBBINEHU A KOHKYPEHTOCITOCOBHOCTH
[TPOYKIMY TEKCTUJIBHOM U JIETKOM ITPOMBIIIJIEHHOCTU

B ocHoee paspabamuigaemvix Memo0oo8 NOGbIUEHUS KOHKYDEHMOCNHOCOOHOCMU NPOOYKYUU
MEKCMUNLHOU U JIe2KOU  NPOMBIUUIEHHOCIU  JIeJHCUm  Uuoesi 6HeOpeHUsl COBPEMEHHbIX
UHGOPMAYUOHHBIX ~ MEXHONO02UL, UMO OCODEHHO BAMCHO Ol  pPA3GUMUAL  IKOHOMUKU
Poccuiickoii @edepayuu 6 nepuod npooonricaromuxcs mMexrcoyHapoonsix cankyuil. Pewernue
HOCMABNIEHHBIX 3a0ay NO360JUM YCKOPUMb, KAK 6CECMOpPOHHee OUHAMUYECKOoe pa3gumue
MEKCMUNLHOU U JIe2KOU NPOMBIULIEHHOCIU CMPAHbl 6 YeloM, MaK U OCYuwecmsums
HAUCKOpeuwuli nepexo0 K UMROPMO3AMEUWEHUIO 8bINYCKAEMOU NPOOYKYUU.

KawueBble cjIoBa: yIpaBlieHHE KauyeCTBOM, MEHEIKMEHT KadecTBa, WH(POPMAIMOHHBIC
TEXHOJIOTHH, TOBBIMICHUE 3(PPEKTUBHOCTH, TEKCTHJIbHAS M JIETKas IPOMBIIUIEHHOCTD,
TEKCTHJILHBIC MaTEPHAIIbI

MAIITUHBI, AI'PEI'ATBI U TEXHOJIOTHYECKHE ITPOIECCHI

A.A. Kozaos, O.C. Boponuna, K.B. Baayes, H.A. ®poakos, E.A. AreeBa
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METO/Ibl MATEMATHUYECKOI'O MOIAEJIMPOBAHUS JTEOOPMAIIMMOHHBIX
IMPOLECCOB APAMUJIHBIX TEKCTUJIbHBIX MATEPHUAJIOB

Mamemamuyeckoe modenuposanue 0epopmMayuoOHHbIX NPOYECCO8 ApaMUOHBIX MAMepuaos,
NpUMEHSAEeMbIX 8 Kayecmee CHnacamenbHo20 000py00B8aHUs NPU NONCAPAX, NO3B80Jsem
npoBOOUMb, KAK CPABHUMENbHbIU AHAIU3 YKA3AHHLIX MAMepuanos no Kpumepusim
IKCHAYAMAYUOHHOU NPUSOOHOCMU, MAK U OCYWeCmeIamb omoop 3SMmux Mamepuaios,
Hauboee y0081emeopaouum NOCMAsIeHHOU Yeau - CRACEHUIO JIo0ell NPU NOAHCAPAX.
KioueBble cj1oBa: apaMuaHbIe MaTepUalibl, TOpHOCTIAacaTeIbHOE 000pyI0BaHUE,
noskapocracaTelibHOe 000pyI0BaHKE, BA3KOYIIPYroCTh, AeQopMaliusi, MaTeMaTHIeCKOe
MOJICIMPOBAHNE, YHCIICHHOE TPOTHO3UPOBAHUE

A.I'. Makapos, JI.A. OBcssnaukoB, H.C. ®anbko, [1.0. Penbkun, E.A. Cemiko
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KOMIIBIOTEPHOE MOJEJIMPOBAHUE ®YHKIIMOHAJIBHBIX ITPOILIECCOB



[MTOJIMMEPHBIX TEKCTUJIbBHBIX MATEPUAJIOB

Ha ocnose memooos cucmemnoco ananu3a 6A3KOYNPY2ux  CEOUCME  NOIUMEPHBIX
MEeKCMUIbHBIX ~ MAmMepuaios paspabamelearomcs anaiumuyecKkue U KOMNbIOMEpPHble
MEmOOUKU  NPOCHO3UPOBAHUSL  (PYHKYUOHANbHLIX npoyeccos. Buvlibop ananumuueckozo
eapuanma  HOPMUPOBAHHOU  pDENaKCAYUOHHOU  YHKyuu U  QYHKyuu  noazyvecmu
APOU3BOOUMCS  HA  OCHOGe Kpumepus ONMUMATbHOCU — MAMeMAamuyeckou Mooenu
8A3KOYNPY20CMU.

KuroueBble ci10Ba: mojiMMephl, TEKCTUIbLHBIE MaTepUalIbl, BI3KOYIPYTOCTh,

(G yHKIIMOHAJIbHBIE TPOLIECCHI, MAaTEMATUYECKOE MOJIEIMPOBAHNE, PeTaKcalusl, KOMIIbIOTEPHOE
IIPOrHO3UPOBAHUE

HU.M. Eropos, A.B. Boiokocaasckas, JI. AAxbsa, M.M. Ky3bmenko, C.C. brikoBa
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METO/1bl UCCJIEJOBAHUS ®U3NKO-MEXAHNYECKUX CBOMUCTB
APAMUJIHBIX TEKCTUJIbBHBIX MATEPNAJIOB

B cmamve paccmampuearomcsi memoovl UCCied08anus DUIUKO-MEXAHUYECKUX CBOLCME
ApaMuoOHbIX ~ MeKCMUIbHbIX — mamepuanos.  CpasHumenvHulll  AHAIU3 — BA3KOYNPY2UX
Xapaxkmepucmux apamuoOHblX MeKCIMUIbHbIX MAmepuanod u o00pasyrwux ux Humell
NPOSICHAIOM  BHYMPEHHUNl Xapakmep pelakcayuu u noa3y4ecmu apamuoHblX mKaHel u
WHYpo8 - Oehopmuposanue 6 nepgyio ovepedv NPOUCXOOUm 3d cuem KOHDOPMAYUOHHO-
CMPYKMYPHBIX NEPeCmpoeK 2eOMempuyecko20 xapakmepa, a UsMeHeHUue 2eoMempuyieckoll
CMPYKMypbl APAMUOHBIX MKAHel U WHYPO8 CYWeCMEeHHO Glusem Ha nepepacnpeoeieHue
YIpyeux u BA3KOYNpY20-niacmuyeckux CeOUCm8 U S6IAemcsi OCHOB0U OJisl  peuleHust
MEXHON02UYECKUX 3a0ay NPOEKMUPOBAHUS U OMOOPA MAMEPUAN08, 001A0AUUX 3A0AHHBIMU
YIpYUMU U BAZKOYNPY2O-NAACMUYECKUMU CBOUICMBAMU

KiroueBble  caoBa:  apaMHJHBIE ~ MaTepuaibl,  BSI3KOYNPYyroctb,  nedopmanus,
MaTeMaTHYeCKOe  MOJICIMPOBAHWE, KOMIIBIOTEPHOE IPOTHO3WPOBAHUE,  peJlaKcallus,
MOJI3y4eCTh, ycaaKa

CHCTEMHBIH AHAJINU3, YITPABJTEHUE H O5PABOTKA HH®OPMAIIHH
(meKcmuibHan u 1e2Kas RPOMbIUIEHHOCHID)

B.J!. Barnep, C.A. Mouceenko, H.A. ®poaxos, K.B. Baayes, B.A. CoJioBbeB
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VCCJIEJOBAHUE JTEDGOPMAIIMOHHBIX W PEJIAKCALIMOHHBIX CBOMCTB
[MOJIMMEPHBIX TEKCTUJIbBHBIX MATEPHUAJIOB METOJAMU CUCTEMHOI'O
AHAJIN3A

Memooul uccredosanus 0ehopmMayuoOHHbIX U PELaKCAYUOHHBIX CEOUCME NOTUMEPHbIX HUmMell
nepeHocamcs Ha MmeKkcmuibHvle Mamepuanvl. Paspabamviearomces anarumudeckue U
KOMNbIOMEPHbLE MEeMOObl CUCTEMHO20 AHANU3A UX 8ia3Koynpyeux ceoticms. [Ipednacaemcs
AHATUMUYECKUll  8APUAHM — HOPMUPOBAHHOU  PeNaKCayuoHHOU  @YHKyuu u  @QyHKYuu
noazyuecmu, Hauboaee noOXo0AWUl OJisl UCCIe008AHUS YKAZAHHBIX MAMEPUAIIO8.

KiroueBble  cjoBa:  MOJMMEPBI,  TEKCTHJIbHBIE  MaTepHalibl,  BS3KOYIPYTOCTb,
neGOpMalMOHHBIE TPOIECCHl, MAaTeMaTHYecKOe MOJICIMPOBAaHUE, CHUCTEMHBIA aHaJM3,
penakcanusi, KOMIbIOTEPHOE MTPOTHO3UPOBAHUE
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METO/Ibl CHCTEMHOI'O AHAJIM3A ®U3UKO-MEXAHUYECKNX CBOMCTB
APAMUJIHBIX TEKCTUJIBHBIX MATEPNAJIOB



B cmamve paccmampusaiomces 60npocel  CUCMEMHO20 AHAAU3A  DUSUKO-MEXAHUYECKUX
CBOUCME APAMUOHBIX MECMUNIbHLIX MAMePUanos, NPUMEHAeMbIX HpU CHAceHuu odeu 8
waxmax. Apamuousie mekcCmuibHble Mamepuansl 001a0arm NOBbIUEHHOL NPOYHOCIbIO U
Xopouieu ycmouuusocmoio K bonvuum memnepamypam. Ha ocnose cpasnumenvnoeo ananuza
MOJCHO — OCywecmenams omoop VKA3AHHbIX MAmepudaios no 9KCNLYAMmayuoHHbIM U
@DYHKYUOHANLHBIM NPUSHAKAM

KualoueBble ciaoBa: apamMuaHble MaTepuanbl, TrOpHOCHacarteiabHoe 000pyAOBaHUE,
BA3KOYIIPYIOCTb, nedopmarnus, MaTeMaTH4ECKOe MOJIETTMPOBAHUE, YHCJIEHHOE
MPOrHO3UPOBAHUE, CUCTEMHBIN aHAIN3

E.A. Bypsk, K.A. SIxyauueBa, H.C. ®aasbko, /1.0. Peabkun, E.A. KyaunkoBa
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[TPOBEJIEHUE CUCTEMHOI'O AHAJIN3A ®YHKIIMOHAJIbHBIX CBOMCTB
ITOXAPOCITACATEJIBHBIX TEKCTUJIbHBIX MATEPUAJIOB

B cmamve paccmampusaromcs 60npocvl cucmemHo20 aHaiu3a 0eq)oOpMayuoOHHbIX CEOUCME
MEKCMUIbHLIX APAMUOHBIX WIHYPOS, NPUMEHAEMbIX NPU CHACEHUU JNI00ell Npu Noxicapax.
Vkazannvie mamepuanvl obnadaiom, Kax noOGblUEHHOU NPOYHOCMbIO, MAK U OONbLULOU
YCMOUYUB0OCmMbI0 K memnepamypHuim gozoelicmauam. Cucmemnulil aHaiu3 0e@opmayuoHHbIx
CBOUCME APAMUOHBIX UIHYPO8 NPOBOOUMCS HA OCHO8E MAMEeMaAmuyecKko20 MoO0eauposaHus
npoyeccog penakcayuu u TION3Y4EeCTH, a TaKXKE C MPUMEHEHHUEM BBIYUCIUTEIbHBIX
TEXHOJIOTHI.

KuiroueBble cjioBa: apaMHIHbIE MaTEPHAIIBI, TTOKapocnacaTelibHOe 000PYyI0BaHHE,
BA3KOYIPYTOCTh, Aeopmarlirisi, MaTeMaTHUYeCKOe MOJICITUPOBAHHE, YHUCIEHHOE
MPOTHO3UPOBAHUE

TEXHOIOTHS [TPOH3BOJICTBA H3JAEJTHH TEKCTHJIbHOU H JIETKOH
HTPOMBIHIJIEHHOCTH

ML.A. EropoBa, A.M. JIutBuHoB, A.B. Bosiokociasckas, U.B. berynona, /[.A. ®uinarToB
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PA3PABOTKA KPUTEPUEB BbIBOPA OIITHMAJIBHOM
MATEMATUYECKOVWMO/IEJIN BS3KOVIIPYTOCTU ITOJIMMEPHBIX
TEKCTUJIBHBIX MATEPHUAJIOB

B cmamve paccmampusaiomes kpumepuu 8b100pa ONMUMATbHOU MAMEMAMUYecKol Mooelu
BA3KOYNPY20CMU NOJUMEPHBIX MEKCMUTbHLIX Mamepuanos. Om y0auHo2o eblOopa YKA3aHHOU
Mamemamuyeckolt MoO0elu CYWeCmBeHHbIM 00pa3oM 3a8UCIM  pe3yIbmamvl NpocSHO3d
0ehopMayUOHHBIX U PEeNAKCAYUOHHBIX NPOYECCO8 IMUX MAMPEUATLO8.

KioueBble cj10Ba: MareMaTHYeCKOE MOJICTUPOBAHUE, KPUTEPHH  ONTHMAJIbHOCTH,
NOJMMEpPHBIE TEKCTUJIbHBIE MaTepuanbl, JePOpPMALMOHHBIE IPOLECCHI, pellaKkcaIys,
MOJI3y4eCTh

A.A. Ko3nos, H.C. Kiumosa, JI. SIxss, U.B. berynoBa, M.M. Ky3bmeHKo0
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PA3PABOTKA METOAOB OITPEJNEJIEHMA PEJIAKCALIMOHHBIX 1
JEOOPMAIIMOHHBIX XAPAKTEPUCTUK ITOJIMMEPHBIX TEKCTUJIBHBIX
MATEPHAJIOB

Cmambvs nocesawjena onpocam paspabomku Memooo8 onpeoeneHusi penaKCayuoHHblX U
0ehopMaYUOHHBIX XAPAKMEPUCMUK NOIUMEPHBIX MEKCMUTbHIX MAMEPUANOs, ABIAIOUUXCS
napamempamy COOmeemcmseyowux MamemMamuyeckux mMooenell peraKcayuu u noazyiecmu



amux mamepuanos.

KuroueBble cioBa: penakcansi, oJi3y4ecTb, BA3KOYIIPYTUe XapaKTEPUCTUKH, TOJIUMEPHbIE
TEKCTHJIbHbIE MaTe€pHaibl, MATEMAaTHYECKOE MOETUPOBAHHE
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METHODS OF CONTROL AND IMPROVING THE QUALITY OF MATERIALS IN THE
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The article discusses the issues of quality control of functional properties and improving the
quality of materials in the textile and light industry, which are supposed to be carried out on
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DEVELOPMENT OF METHODS TO INCREASE COMPETITIVENESS OF TEXTILE
AND LIGHT INDUSTRY PRODUCTS

The developed methods of increasing the competitiveness of textile and light industry products
are based on the idea of introducing modern information technologies, which is especially
important for the development of the Russian economy during the period of ongoing
international sanctions. The solution of the tasks set will make it possible to accelerate both
the comprehensive dynamic development of the textile and light industry of the country as a
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METHODS FOR MATHEMATICAL MODELING OF DEFORMATION PROCESSES OF
ARAMIDE TEXTILE MATERIALS

Mathematical modeling of the deformation processes of aramid materials used as rescue
equipment in case of fires makes it possible to carry out both a comparative analysis of these
materials according to serviceability criteria, and to select these materials that most suit the
set goal - saving people in case of fires.
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COMPUTER SIMULATION OF FUNCTIONAL PROCESSES OF POLYMER TEXTILE
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Based on the methods of system analysis of the viscoelastic properties of polymeric textile
materials, analytical and computer methods for predicting functional processes are being



developed. The choice of the analytical version of the normalized relaxation function and the
creep function is based on the optimality criterion of the mathematical model of
viscoelasticity.
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METHODS FOR STUDYING THE PHYSICAL AND MECHANICAL PROPERTIES OF
ARAMIDE TEXTILE MATERIALS

The article discusses methods for studying the physical and mechanical properties of aramid
textile materials. Comparative analysis of the viscoelastic characteristics of aramid textile
materials and the threads forming them clarifies the internal nature of the relaxation and
creep of aramid fabrics and cords - deformation primarily occurs due to conformational and
structural rearrangements of a geometric nature, and a change in the geometric structure of
aramid fabrics and cords significantly affects the redistribution of elastic and viscoelastic-
plastic properties and is the basis for solving technological problems of design and selection
of materials with specified elastic and viscoelastic-plastic properties
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STUDY OF DEFORMATION AND RELAXATION PROPERTIES OF POLYMER
TEXTILE MATERIALS BY METHODS OF SYSTEM ANALYSIS

Methods for studying the deformation and relaxation properties of polymer threads are
transferred to textile materials. Analytical and computer methods for the system analysis of
their viscoelastic properties are being developed. An analytical version of the normalized
relaxation function and the creep function, which is most suitable for the study of these
materials, is proposed.
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METHODS OF SYSTEM ANALYSIS OF PHYSICAL AND MECHANICAL
PROPERTIES OF ARAMIDE TEXTILE MATERIALS

The article deals with the issues of system analysis of the physical and mechanical properties
of aramid test materials used to save people in mines. Aramid textiles have increased strength
and good resistance to high temperatures. Based on a comparative analysis, it is possible to
select the specified materials according to operational and functional characteristics.
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CONDUCTING A SYSTEM ANALYSIS OF THE FUNCTIONAL PROPERTIES OF FIRE
RESISTANT TEXTILE MATERIALS

The article discusses the issues of system analysis of the deformation properties of textile
aramid cords used in rescuing people in case of fires. These materials have both increased
strength and high resistance to temperature effects. A systematic analysis of the deformation
properties of aramid cords is carried out on the basis of mathematical modeling of relaxation
and creep processes, as well as using computational technologies.

Keywords: aramid materials, fire rescue equipment, viscoelasticity, deformation,
mathematical modeling, numerical prediction
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DEVELOPMENT OF CRITERIA FOR SELECTING THE OPTIMAL MATHEMATICAL
MODEL OF VISCOUS ELASTICITY OF POLYMER TEXTILE MATERIALS

The article discusses the criteria for choosing the optimal mathematical model of the
viscoelasticity of polymeric textile materials. The results of forecasting the deformation and
relaxation processes of these materials essentially depend on the successful choice of the
indicated mathematical model.

Keywords: mathematical modeling, optimality criteria, polymer textile materials,
deformation processes, relaxation, creep
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DEVELOPMENT OF METHODS FOR DETERMINING RELAXATION AND
DEFORMATION CHARACTERISTICS OF POLYMER TEXTILE MATERIALS

The article is devoted to the development of methods for determining the relaxation and
deformation characteristics of polymeric textile materials, which are parameters of the
corresponding mathematical models of relaxation and creep of these materials.

Keywords: relaxation, creep, viscoelastic characteristics, polymer textile materials,
mathematical modeling
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