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OLIEHKA U MMPOTHO3UPOBAHHUE )KECTKOCTHU CTPYKTYPbI JIbHSHBIX TKAHEN

Annomauus. B cmamve npueodsmes pe3yibmamvl UCCIeO08AHUTL HCECMKOCU CIMPYKMYPbL JIbHAHbIX MKd-
Hell a8MOMAmMu3UpOSAHHLIM MEMOOOM ONpedesieHUs. XapaKmepucmux cosued, no3e0JsoWuM peaiu30eams
UBMEHEHUsL Y2ll08 MEeHCOY HUMAMU OCHOBbL U YMKA U 2PAPUUECKYIO 3anUcCh Npoyecca cosuea Humetl U 60C-
cmanosenust nocie coguea NOCPeOCmMEOM CHEeYUAIbHO pa3pabomanHo20 NPoPAMMHO20 obecneyenus. s
NPOCHO3UPOBAHUST NPEOTIONCEHA MEeMOOUKA, PEalu308aHHAS CNEYUAIbHO PA3pPaAOOMAHHOU KOMNbIOMEPHOU
npoepammotii Neuro-Prognosis Ha ocHose ucKyccmeeHHblX Hetipornblx cemell. [Ipuseden npumep npochHosu-
POBAHUSL HCECKOCHIU CIMPYKMYPbL IbHAHBIX MKAHEl N0 XAPAKMepUCmuKam ux cmpoeHus. Memoouka yuumoi-
gaem cogpementble mpeHObl NPOU3800CMEEHHO-NPOOYKIMOBO2O CE2MEHMA 8 YACU KACMOMU3AYUY U UHOUBU-
Oyanu3ayuy npou3eo0Ccmsa.
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Abstract. The article presents the results of studies of the rigidity of the structure of linen fabrics by an
automated method for determining the shear characteristics, which allows implement changes in the angles
between the warp and weft threads and a graphical record of the process of thread shear and recovery after
shear by means of specially developed software. A method implemented by a specially developed computer
program Neuro-Prognosis has been developed for forecasting. An example of predicting the rigidity of the
structure of linen fabrics by the characteristics of their structure is given.
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6 MATEPWANOBEJEHVE NMPOW3BOLACTB TEKCTUNLHOW W NNEFKOW MPOMBILLMEHHOCTH

Pa3Butne JNHHSHOTO KOMIUIEKCA — OJHA U3
MPUOPUTETHBIX 3a/lay COIUAIbHO-3KOHOMUYECKOTO
pasButust Poccuiickoit denepann Ha nepuoa A0
2025 roma. Bompockl GepexIMBOr0 MpOU3BOCTBA
(bP1IH-00BEKTOB M3  HATYpPalbHBIX MaTEpPHAJIOB
C WCIONb30BaHHEM IH(PPOBBIX TEXHOJIOTHUH CTaHO-
BATCSI OCHOBOW aHTPOMIOLIEHTPUYECKOTO IMPOEKTH-
poBanus. IlpenmeTHBIe HCCIenOBaHUS B 00IAacTH
CTPYKTYPBI I CBOMCTB MaTEpPHAIIOB aKTyallbHBI, TaK
KaK ONpEeIeNsioT Ka4eCTBEHHOE COCTOSHHE Mpe.-
MeTa TPOEKTUPOBAHMS — OJEK/IBI — HA BCEX ATarax
’KU3HEHHOTO IMKjiIa. HegocraTok wucciegoBaHuit
nedopMalii CIBUTa HUTEH B TKAaHSIX TMPUBOJIUT
K TOMY, 9TO HE BCErJa TKaHH TPU HU3TOTOBIICHUU
OJICIKIBI UCTIONB3YIOTCS pannoHanbHo. Paspaborka
MeTOJ]a TPOTHO3UPOBAHUS >KECTKOCTH CTPYKTYpPBI
JTHHSHBIX TKaHEH, 00YCIOBIMBAIOIICH CONIPOTHUBIIC-
HUE€ CIABUTY HUTEH, ABJISETCA aKTyaJIbHOW 3amaueit
C TIO3WIUHM BBINTYCKa KOHKYPEHTOCIOCOOHOH TMpo-
OyKIAH, OCOOEHHO ISl W3JENHHA KOCOTO Kpos
U C JpanmupoBKamMH. B3amMOCBS3b CIOCOOHOCTH
TKaHel K U3MEHEHMIO YTJIIOB MEXIy HHUTSIMH OCHO-
BBl U YTKa C JpanupyemMocTbio [1] moarBepxaaer
eJIeCO00Pa3HOCTh M3BICKAHUS DKCIIPECCHOM OIleH-
KU JKECTKOCTHU CTPYKTYPBI IPU CABUTE HUTEH.

OKCliepUMeHTal bHass OIEHKAa JKECTKOCTH
CTPYKTYpHI TKaHEH K CABUTY HHUTEH BBIOIHEHA IO
pa3paboTaHHOI METOIMKE Ha aBTOMATH3HPOBAHHOM
cucteme [2—4]. Meronuka TO3BOJIAET MOIEIHUPO-
BaTh pEAJIbHBIM MPOIECC CIBUTa HUTEH B TKaHHU.
WucTpyMeHTanbHOE M MpOrpaMMHOE O0ecIieueHHe
JaeT BO3MOXKHOCTH Tpaduyeckoii 3amicu mporuecca
CABHWIa W BOCCTAaHOBIIEHHS Tocie casura (puc. 1),
aBTOMAaTHU3UPOBaTh 00pa0OTKY pe3yJIbTaTOB H3MeE-
peHuil u cozmaBaTh 0a3zy JaHHBIX MO MPEIMETY HC-
cnenoBannii. Pa3zpaboTanHas aBTOMaTH3UpOBaHHASL
METOJMIKA COOTBETCTBYET COBPEMEHHBIM TEHJICH-
[IUASM Pa3BUTHS TEXHUKH, OTIHYAsCh YHUBEPCAIb-
HOCTBIO U HTHPOPMATUBHOCTEIO.
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Puc. 1. luarpamma ciBura HuTeii 1 BOCCTAaHOBJIEHUS
mocJjie CABUra

ABTOMATH3UpPOBaHHAS CHUCTEMa JaeT BO3-
MOJKHOCTb OIPEJISIICHUs] JKECTKOCTH KaK CHJIBI CO-
MIPOTUBIIEHUS CIBHUTY HUTEH Py, cH (cM. puc. 1),
HEOOXOMMMOHN NJIsT U3MEHEHUSI CETeBOr0 yria TKa-
HU JI0 MOSIBJICHUS JUArOHATBHON CKIIAIKH.

XapakTepuCTUKH JKECTKOCTH TKaHH IMIPH
CABUI'C HUTEH ITO3BOJSIOT paciupuTh pEKOMCHAA-
IIUU 110 BBIOOPY KOHCTPYKTHUBHBIX PEIICHUH, 000C-
HOBATh BBHIOOP MAaTepHasOB ISl H3TOTOBJICHHUS BbI-
COKOKaYECTBEHHBIX LIBEHHBIX H3AEIUN IPOEKTH-
pyemoii GOpMEI.

OO0BeKTOM UCCIe0BaHUS BEIOPAHEI JIbHSHBIC
TKaHW pa3HBIX TMEPEIUIETeHUH U TOBEPXHOCTHOU
TJIOTHOCTH (TalJI.).

J1s IpOTHO3UPOBAHHUS YKECTKOCTH CTPYKTYPHI
THHSHBIX TKaHEH, XapakTepHu3YIoIIeld CIIOCOOHOCTh
TKaHe#n COIIPOTUBIIATHCA U3MCHCHHUIO OPTOI'OHAJIb-
HOT'O PAaCTOJIOKCHUsSI HUTEH OCHOBBI U YTKa, BhIOpa-
HBI TIEpEIUIETEHUE W TIOBEPXHOCTHAS TUIOTHOCTH TKa-
Hel, BapbUpOBaTh KOTOPOH MOKHO 3a CUET JIMHEHHOU
IUIOTHOCTH HUTEH OCHOBBI U YTKa U IUIOTHOCTHU TKa-
Heil. KoMIiekCcHON XapakTepucTUKON MeperyieTeHUs
BEIOpaH KOX(PUIIMEHT CBI3HOCTH HUTEH B TEpeIuie-
ternu [5] mo H. C. Epemunoii (cM. Tabm.).

Tadauna

XapaKTepUCTHKH CTPOCHHUS M KECTKOCTH MCC/IeyeMbIX TKAHEll IPH CABUIe HUTEH

IToBepxHocTHAs Koaddurment cesi3nocTH
Bun . KectkocTs npu casure
HepemeTenms IUIOTHOCTh ”I;I(aHI/I HHUTEH B NeperuIeTeHIN P ol
M, /M C=1IL1I, o

CaTtuHOBOE 204 4,12 54,71
Menxkoy3opuaroe (capka poMOOB.) 206 2,52 80,29
Menxkoy3opuaroe (capka 3/3) 200 4,07 57,06
Menkoy3opuaToe (poroxka) 210 5,22 52,95
Menkoy3opuaTtoe 178 7,29 54,12
Menkoy3opuaToe (capka JIoMaHast) 207 5,11 75,00
Menxkoy3opuaroe (KpernoBoe) 186 3,47 92,94
TTonoTHstHOE 163 5,95 116,47
Menkoy3opuatoe (capxa 3/3) 190 2,62 46,09
Menkoy3opuaTtoe (KpernoBoe) 214 4,39 90,56
Menkoyzopuatoe (capxa 2/2) 211 2,63 71,45
TTonotHsiHOE 199 2,53 92,01
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[IporHo3upoBaHye peasu30BaHO CIEUaTb-
HO pa3pa0OTaHHOW M 3aperHCTPUPOBAHHONU KOM-
mpoTepHO# Tporpammoii  Neuro-Prognosis [6],
uHTepdelic KoTopol mpeacTasieH Ha puc. 2. [Ipo-
rpaMMa HCIOJIB3YeT [BYXCIOHHYIO HEHpOHHYIO
CETh C OJHHUM CKPBITBIM CJIOEM U3 ISTH HEHUPOHOB
¢ (GyHKIMEH aKTHUBAllMM — CHUTMOHZ. BXOomHBIMHU
napaMeTpaMy JUIisi TPOTHO3UPOBAHHS >KECTKOCTH
CABUTA BHIOpaHBI MOBEPXHOCTHAS TUIOTHOCTH TKa-
un M, t/™M u kxodpduument cwasHoctH C
(puc. 3).

IIpoBepka xauecTBa MPOTHO3UPOBAHUS JKE-
CTKOCTH TIPH CIBUTE C MUCIIOIH30BAHMEM HCKYCCT-
BEHHBIX HEMPOHHBIX ceTeil (cM. puc. 3) mpoBOIu-
Jlach Ha JBHSHON TKaHW MEIKOY30p4YaToTo Iepe-
IUICTCHUS, HE BOIIEAIIeH B 00ydJaroIIyo BEIOOp-
Ky. KoHTposibHas TKaHb MMeNla TOBEPXHOCTHYIO
miotHOCTE 179 1/M°, KOd(hOUIMEHT CBAHOCTH
HUTEH B nepermierenuut 2,11. DxcnepuMeHTanbHOE
3HadyeHue xectkoctu 58,24 cH. [Iporrosupyemoe
3HaYeHHE JHKECTKOCTH cocTtaBmwio 62,33 cH.
Omubka nporno3uposanus 7,02 %.

Hcnonb3oBaHue MPOTHO3UPOBAHUSA CBOWMCTB
TKaHEeW IMO3BOJSIET pealn30BaTh LUMPOBU3AMIO
KOH(EKIIMOHUPOBAaHHUS MpPU OTCYTCTBHH SKCIEPH-
MEHTAJIbHOW 0a3bl 1O OCHOBHBIM TIOKA3aTeIsIM
CBOMWCTB TKaHeu [7-9].

:n MpOrHO3MpOBaHWe HEMPOHHOW CeTbH
1. OnepauHy ¢ AaHHEMK

EHB@ @ -

3. 06Y4eHKe

BxonHue cHrHans (Taayua 2anaHyi) BexoaHEEe CHIHANH (0TBETH YuMTend)

Pa3paboTanHas MeTomuKa MPOTHO3HPOBA-
HUS J)KECTKOCTH JBHSHBIX TKaHEH MpHU U3MEHEHUU
yrila MEeXIy HATAMH OCHOBBI M yTKa ITO3BOJISET
chopmupoBaTh crpaBouHble cBeaeHus [10, 11]
JUIsT HAy4YHO OOOCHOBAHHOT'O KOH(EKIMOHHPOBA-
HUS U MOXET OBITh HCIOJb30BaHA ISl MPOEKTHU-
pOBaHMS IIBEHHBIX W3ACIHA BBICOKOTO KayecTBa
pasnuuHbIx Gopm U daktyp [12]. Meronuka yuu-
THIBAET COBPEMEHHBIE TPEHIIbI MPOU3BOJICTBEHHO-
MIPOAYKTOBOTO CerMeHTa (B YacTW TIyOOKOW Kac-
TOMHU3ALMKA U WHIWBUyaJIM3allMK TPOU3BOJICTRA,
(hopMHpOBaHUS MOAYIBHBIX MPOJYKTOB HA OCHOBE
00paboTKH OONBIIMX NaHHBIX M WCIOJB30BAHUI
HUCKYCCTBEHHOTO MHTeekTa). HoBble popMbl MO-
JICIMPOBAHUS U MPOTHO3UPOBAHHMSI TIPOIIECCOB, CBSI-
3aHHBIX C WU3MEHEHHEeM apXUTEKTYPhl MPOEKTHPO-
BaHUS MIBEHHBIX W3JIENIWA U3 HATypaJbHBIX Mare-
pHaJIOB, HA OCHOBE HMX CBOHCTB HauOOJEe IMOIHO
YAOBJIETBOPSIIOT CYIIECTBYIOIINE W HOBBIE TTOTPEO-
HOCTH pa3IMYHBIX TPyHN moTpedureneit [13, 14].

BbIBO/bI

[IpennoxeHna MeToAWKa TPOTHO3UPOBAHHS
3aBUCHMOCTH JKE€CTKOCTH JBHSHBIX TKaHEW IIpu
CABHUIe OT MOBEPXHOCTHOU IIOTHOCTU W KO3 u-
[IMEHTa CBSA3HOCTH HHUTEH B MEpEIUIETEHHH Ha OC-
HOBE UCKYCCTBEHHBIX HEPOHHBIX CETEH.
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Puc. 2. OxHo nporpamMmmal NPOrHo3MpoBaHus KECTKOCTH JIbHAHBIX TKaHel

TEXHONOIMM 1 KAYECTBO / TECHNOLOGIES & QUALITY. 2021. Ne 3(53)



MATEPWANOBEJEHVE NMPOW3BOLACTB TEKCTUNLHOW W NNEFKOW MPOMBILLMEHHOCTH

Py, cH

- 200

T'eHepHpVEMAR
3ABHCHMOCTE

. 100 SECIEepHMEHTANEHAR
3aBHCHMOCTE

/

M, t/m?

Puc. 3. DxcnepuMeHTA/IbHASA M FeHepUpyeMasi 3aBHCHMOCTH KeCTKOCTH NPH cABHUre Py
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