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paT Ha 3aroCTPEHHs, BCTAHOBJICHHS Ta BUCTABJIEHHS HOXKIB; MEHIINM €JIEKTPOCIOKUBAHHSM;
MEHUIUM 3yCHJIIM Ha 00poOJIeHHs Ta MEHIIIMMU HaBaHTa)KEHHSIMU Ha 00Ja/IHaHHS B LIUIOMY.

BceranoBieHo, 110 3a BUKOPHCTaHHS BEpCTaTiB 31 cTpyrajibHUM BajioMm “Silent-Power”
(m7s noCHKyBaHUX BUPOOHMUMX YMOB) 3a0€3Meuy€eThCsl 3HAaUHA €KOHOMISI KOIUTIB, 30KpeMa
i (pyryBajgbHOro BepcTaTta eKOHOMIA CTaHOBUTH 2,30 €BpO/THXKIEHD, a ISl pEHCMYCOBOTO —
3,40 €BpO/THXKIEHB.

PexoMeH10BaHO /1711 YHUKHEHHS OTHOMOMEHTHOTO BUTpayaHHsI 3HAYHOI CyMU KOIUTIB Ha MpH-
nOaHHsT KOMIUIEKTY HOKOBHX IIACTHHOK Ha Bau “‘Silent-Power” 3miiicHIOBaTH MpUaOaHHs MO O/
HOMY a00 KUTbKOX HaOOPIB HO’KOBHX IJITACTUHOK PIBHOMIPHO BITPOJIOBK PECYPCY iX eKCILTyaTalfii.

OOrpyHTOBaHUN aHAJI3 PE3y/NbTATIB MPOBENECHUX AOCIIKEHb A€ MIJCTaBH 1] Yac MpH-
n0aHHs QyryBajlbHUX 1 peiicCMyCcOBUX BepcTaTiB pOOUTH CBIiil BUOIp HA CTPYTraJbHUX BepCTa-
tax pipmu “Felder KG” 13 Banom “Silent-Power”.
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EVALUATION OF THE IMPACT OF THE DRUM RIDGES ON THE MACHINE
WASH QUALITY

3anpononosano cnocib oyinlo8anHs KOHCMPYKMUGHUX eleMenmie bapabana nobymogoi Mautuny Ha egekmusHicmb
NpanHs MeKCmunbHux eupobigs. Xapaxmep 63acmolii epebenis bapabana 3 MUUHUM PO3UUHOM | MEKCMUTbHUMU Mamepiana-
MU OYIHIOBANU MEMOOOM MAMEMAMUYHO20 MOOen08ants npoyecy npanns. Ilposedeno ananiz ennugy epebenie bapabana na
2I0POOUHAMIKY MUTIHO20 PO34UNY | MEKCMUIbHI Mamepianu 8 MAWUHAX 3 eHepeo30epicarouumu MmexHoA02IAMU NPAHHSL.

Knrouogi cnosa: npanns, npanvna mawuna, 2pedeni bapabana.

IIpeonodicen cnocob oyenku KOHCMPYKMUBHBIX eMennos bapabana 6b1moeoll Mawunsl Ha dPdhekmusHocms cmupKu
mekcmuabHblx usoenull. Xapakmep 3aumooeiicmeus epebneii bapabana c Molowum pacmeopom 1 MeKCMuibHbIMU Mamepu-
anamu OYeHusan MemooomM MamemMamu4eckozo Mooenuposanus npoyecca cmupku. Ilposeden ananus enusnus zpebuel
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bapabana Ha 2UOPOOUHAMUKY MOIOWE20 PACMBEOPA U MEKCMUTbHbIE MAMEPUAIbl 8 MAWUHAX ¢ IHep2ochepealowjuMu mex-
HOJO2UAMU CIUPKU.

Knrouesvie cnosa: cmupka, cmupanvnas mawiuna, epednu 6apabana.

The authors offer evaluation method of the constructive elements of the washing machine drum on the efficiency of
textile products laundry. Interaction nature of ridges of the drum with washing fluid and textile was evaluated by the method
of mathematical modeling of laundry process. Impact of the ridges of the drum on the washing fluid hydrodynamics and
textile in the washing machines with energy efficient washing technologies was analyzed.

Key words: laundry, washing machine, ridges of the drum.

ITocranoBka npodaemu. EneprozoepexeHHss moOyTOBUX €JIEKTPUUYHHUX MAILMH 1 Ipuja-
JIB € aKTyaJlbHOIO MPOOJIEMOI0, 0 BUPILIYEThCSA B 6araThoX KpaiHax Ha JIep>KaBHOMY PIBHI.
[ToOyTOB1 mpanbHI MAallMHU HaJeXaTh O E€HEPrOBUTPATHUX MPUIIa/iB, OCKUIBKU MpOLEC
OUMIIIEHHS] TEKCTWJIBHUX MaTepiajiB CKJIAJAEThCs 3 B3a€MOIOB’A3aHHUX IMOCIIJOBHUX OIEpa-
i, Sxicte 00poOneHHsT MarepiaiiB y MamuHax 0apabGaHHOTO THUIYy 3YMOBJIEHA CTYIIEHEM
XIMI4HOTO, TEIIOBOTO 1 T'1IPOMEXaHIYHOI0 BIIUBY HAa TEKCTUJIbHI MaTepialiu.

INmpoMexaHiuHa CcK1aJJ0Ba IPOLECY IPAHHS BU3HAYAETHCS KOHCTPYKTUBHUM BUKOHAHHSIM
rpebeHiB OapabaHa, Gopma 1 KUIBKICTh SIKUX, MOPSJ 3 1HIINM, € 00 €KTOM yIOCKOHAJICHHS
MpaJIbHUX MAIUH.

AHaJi3 ocTaHHIX gocaiaxkeHnb i myOaikamii. [TigBUITYIOTE SKICTHh MAaIIMHHOTO 00pO0-
JIEHHS! TEKCTUJIbHUX MaTepiajiB pi3HUMHU CIOco0aMu, Y TOMY YHUCI1 3MIHOIO T'IPOCHUCTEMHU
MpaJbHUX MAaIINH, KOHCTPYKIIi OapabaHa 1 cxemu Horo peBepcyBanHs [ 1-3]. AHani3 maTeHT-
HOT 1H(OopMaIlii Ta ACOPTUMEHTY MPAIBHUX MAIlIMH CBIYUTH PO Pi3HI M1IX0IM BUHAX1IHUKIB
1 BUpOOHUKIB 1O KOHCTPYKTUBHOTO BUKOHaHHA IpeOeHIB OapabaHa Ta iloro 614HOT MOBEPXHI.
L1i Ta 1HII1 KOHCTPYKTUBHI PIllIEHHSI MAIOTh PI3HY HAYKOBO-METO/I0JIOI'TYHY OCHOBY.

VY po6orti [4] 3p0o0aeHO BUCHOBOK MPO MOKJIUBE MOJIMILIEHHS SIKOCTI IPAHHS 32 PaXyHOK
30UIbILIEHHS KUIbKOCT1 IpebeHiB 6apabana. JlaHux npo BIUIMB rpeOeHIB Ha (I3UKO-MEXaHIYH1
XapaKTePUCTUKU TEKCTUJIbHUX MaTepiajiB HE HABEJIEHO, IPOTE MOXKHA MPUILYCTUTH, 110 MIK
LMMU [IapaMeTpaMH ICHY€ NIeBHA 3aJICKHICTb.

[Ipo mepeBakHe mpusHaYeHHS TpeOeHIB OapabaHa MpaabHOT MAIIMHU K IHTEHCH(IKATO-
PIB MEXaHIYHOTO BIUIMBY OapabaHa Ha TEKCTUJIbHI MaTepialu HaBeleHo B poOoTi [5]. Y pobo-
Ti [6] 3a3HaueHO, MO0 €PEKTUBHICTb MPAHHS 3aJEKUTh BiJ T€OMETPUYHUX XapaKTEPUCTHUK 1
KUIBKOCTI TpEOEHIB JIMIIE Yy BUSHAUYEHUX MeKax. 30UIbIICHHS 1X KUIbKOCTI MOHAJ TP JIMILE
HE3HAYHO MIJBUIIYE BEJIMYMHY BUXIJHOIO MapamMeTpa MalllkH.

Bupaijiennsi He BUpilleHUX paHille YacTHH 3arajbHOI MpoodJjeMu. AHaII3 JiTepaTyp-
HUX JPKEPEeJ CBIMYUTH MPO BIICYTHICTh €UHOT METOOJIOTII OO0 OI[IHIOBAHHSI BILTUBY KOHC-
TPYKTUBHHX €J€MEHTIB OapabaHa MpajbHOI MAalIMHU Ha SIKICTh 0OPOOJIEHHS TEKCTUIIBHUX BU-
po6iB. CriektpodoToMeTprUHMM (CTaHJAPTHUI) METOJ Ja€ 3MOTY OIIIHUTH €(EeKTHBHICTH
poOOTH IpajbHOI MAILIMHU B LUIOMY, IPOTE BUOKPEMUTH BIUIUB I'IPOMEXAaHIYHOTO YM 1HILO-
ro YMHHHUKA MPaHHS HEMOXKIIHBO.

[epexin 10 HU3BKOMOYJIBHUX TEXHOJIOT1H MPaHHS CIPUYMHUB 3MIHY MPIOPUTETIB MO0 BU-
3HaYaIbHUX YMHHUKIB SIKOCT1 00pOOIeHHs TEeKCTUIbHUX MaTepiaiiB. Ha Ham norisy, noka3HuKu
(GyHKIIOHAIBHOCTI Ta 0e3neyHOoCT! (€(eKTUBHICTh MOJOCKAHHS) MPAbHUX MAIlUH MEPeayciM
BHU3HAUaTUMYThCSl CTYIIEHEM 3allOBHEHHs1 OapabaHa 1 BEJIMUYMHOIO BOJHOTO MOJIYJA. 3a YMOBU
MaKCHMAJIbHOTO 3allOBHEHHS 00’eMy OapabaHa poJib TpeOeHiB, SIK iHIlliaTopa MpoLecy MpaHHS,
3pocTtae. [lepemilryBaHHSI TEKCTHIIBHUX BUPOOIB CIIPHSIE IPOHUKHEHHIO TiIPONOTOKIB MUMHOTO
PO3YMHY Yy CTPYKTYpPY MarepiajiB, iX OUYHIIEHHIO BiJl 4aCTOYOK 3a0pyAHIOBAYIB. 3BIICH BUILIH-
Bae€, M0 XapakTep MACOOOMIHHUX MPOIIECIB Y CHCTEMI «IpaJibHUui O0ak — OapabaHy BU3HAYATH-
METbCS He JIUILE KOHCTPYKIIi€o IrpedeHiB, a i mapamMeTpamu OTBOpIB nepdopariii O14HOi moBepx-
Hi O6apabana. XapakTep B3aemMojiii O1YHOT MOBepxHi OapadaHa 3 Horo rpedeHsIMU Ta BIUIMB IHX
€JIEMEHTIB Ha MacOOOMIHHI MPOLIECH B OITyOJIIKOBAHUX paHillle poOoTax He pO3TJIsIaBCs.

TeopeTruyHuii aHasi3 Ta OMKUC MALIMHHOTO CIOCO0y 0OpOOJIEHHS TEKCTUIIBHUX MaTepialliB
YCKJIQ/IHIOETHCS HECTAI[IOHAPHICTIO PYXY OKPEMHX T'iAPOIOTOKIB, K1 pyXalTbCs Y BIIEHT-
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POBOMY HampsIMKY, Ta iX CIIOHTAaHHUM HaKJIaJJaHHSM Ha OCHOBHUH MOTIK, 1110 PYXa€ThCS B JI0-
LIEHTPOBOMY HANPSIMKY. TOMY IPUITyCKaIH, 110 MAaCOOOMIHHI MTPOIIECH MAIOTh CTAIIOHAPHUHN
Xapakrep.

Mera crartTi. O1iHIOBaHHS CTYIEHsS BIUIMBY rpeOeHiB OapabaHa MpajbHOI MalllMHU Ha
MacOOOMIHHI TIPOLIECH B CHUCTEMI1 «IIpaIbHUM OaKk — Oapabany.

Buxnan ocHoBHOro marepiany. Cucremy «painbHUN 6ak — 6apadaH» MOXHA TIOPIBHATH 3
JBOMA LUJIHAPAMH, PO3MIIICHUMH OJWH B oHOMY. HI>KHS YacTHHA OHOTO 3 IUX IMTIHIPIB
3all0OBHEHA PIAMHOIO, a HILIOTO — 3aHypeHa y 110 pinuHy. 30ypeHHs (aKTuBallis) piIIMHU 3/1Hc-
HIOETHCSI BHYTPILIHIM HWIIHAPOM, 110 oOepraeTbes. [LIBUAKICTE pyXOMUX MOTOKIB PiguHU 30i-
JIBIIYBAaTUMETHCS 31 3pOCTaHHSAM KOJIOBOI IIBUJIKOCTI OapabaHa. 30BHIIIHIN MIIHAP (IpabHUMA
0aK) 1 rpaBiTaliiiHe TSDKIHHSA OOMEXYIOTh PyX IMX MOTOKIB 1, MOXKJIMBO, 3MIHIOIOTh XapakTep
Te4ii OCHOBHOI'O NIOTOKY TaK, K Lie HaBeJleHO B poOoTi [7]. I'pebeni 6apabana (JomnaTku), py-
XaIOUUCh M0 KOy, NEPEMIIIYIOTh MUWHUN PO3UMH, OKpeMI TYpOYJIEHTHI T'IPONOTOKU SIKOTO
HaKJIaIal0ThCSl HA OCHOBHUH MMOTIK, MOCHJIIOIOYM TUM CaMUM CTYIIHb aKTHUBaLli poOo4oi piau-
HU. 3 IOTO BUILUIMBAE, 1110 CTYMIHb aKTHBallli MUHHOTO PO3YMHY BU3HAYaTUMETHCS KUIBKICTIO 1
reOMETPUYHUMU po3MipaMu rpeOeHiIB, a TAKOXK KOJIOBOIO IIBUJKICTIO OapabaHa.

330BHI Ipe0iHb sIBIISIE COO0I0 AUISIHKY OBEpXH1 OapabaHa, BUTHYTY M1l ISSIKUM KYTOM Y Ha-
MPSMKY OC1 HOro 00epTaHHs TaK, 110 CTOCOBHO BHYTPIIIHBOI HOBEPXHI Oaka BOHA YTBOPIOE MICT-
KICTb, SIKa 3aITOBHIOETHCSI MUMHUM PO3UYMHOM, 1110 3HAXOUTHCS y HIDKHIN YacTuHi Oaka (puc.).

l v Iy

daf

Puc. Jlinanka 306niuboi nosepxnui epebens bapabana

KoxHa 3 enemeHTapHUX IUISIHOK 30BHILIHBOT MOBEpXHI rpedeHs (df) BigmaieHa Bix oci
OapabaHa B pajiaJIbHOMY HaIpsMKY TakK, 110 MpHU Horo o0epTaHHI BOHU YTBOPIOIOThH KoJja 3
pI3HUMH pajiycamu. MartepianbHi TOUKH, PO3MIILIEH] Ha LIUX KoJiaX, OyAyTh MaTH, BIIIOBII-
HO, pI3H1 UIBUKOCTI, BHACI1I0K YOTO BUTPATU €HEprii, HEOOXIHOT ISl MPUBEIEHHS PIIUHU B
PYXOMHI CTaH, /Uil KOXHOI JUISTHKU TakoK OyayTh pI3HMMH. Takum 4MHOM, eJeMEHTapHa
JUISHKA € IJIOIMHO0, poO0Ta K0T MOJIsrae y nepeMilleHH1 pIAMHY B HANIPSAMKY ii pyxy, ToO-
TO BOHA aHAJIOTIYHA JIOMIATEB1NA MIMIAJII, IKa 00EPTAETHCSI HABKOJIO OCI 3 MOCTIHHOK KOJIOBOIO
LIBUJKICTIO.

Po3mipu enemeHTapHO1 NUITHKYA BU3HAYAIOTHC 11 IIIOLIEH0, TOOTO

df = dxh,
ne i1 — BUCOTA IUISIHKU T'peOeHs.
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Kinernuna eneprisi (Win), IKy MOXKHa BU3HAYUTU SIK pOOOTYy €JIeMEHTapHO1 AUISHKH 3a
OJIMHUIIIO Yacy, HEOOXIIHY JIJIsl 3pYIICHHS €JIEMEHTapHOTO 00’ eMy piauHu (dV), TOPIBHIOE:

1,2

: : d :
ne O — momeHT iHepii (0 = 2), 3Binku dv=wpdf ;
g

@ — KyTOBa IIBUJIKICTD.
Omrxe, Bupa3 (1) MoxHa 3anucaTi y TAKOMY BUTJISAL
2
cd
APy =L @)
g
OckulbKH KyTOBa WIBUJKICTh @ = df/dt = 2nnx, ne n — 4actota obepranHs 6apabdaHna, To,
MIJCTaBIISAIOYN 3HaYeHHS @ Ta df y BUpa3 (2), Horo MoKHa 3alKCcaTu SK:

_ 3_4
AW, iy =3.879chn’zr. 3)

OCKUIBKM X 3MIHIOETBCS BIX #; 10 #j, Y pe3ylbTaTi IHTerpyBaHHs Bupasy (3) y Mexax BiJ
X =7j 10 X = r; OTPUMAEMO PIBHAHHSA poOOTH rpedens [8]:

_ 3
dW .. =3.87¢chn Z(rj —1; ), @)
1€ ¥ — pajiyc;
Z — KUIbKICTh Ipe0eHiB 6apabaHa.

Binomo, 1m0 3HaueHHs onopy (F), sKe YMHUTH piauHa AULSHII (df), pO3paXxoBYETHCS 3T1THO
13 3aKkoHOM Hpl0TOHA 1 3a71€KUTH Bix i TuTomi (S) 1 BUAKOCTI (@), 3 IKOIO BOHA PYXAETHCS:

2
F = w
OS_2g ,

ne & — xoedillieHT Omopy CEpeloBHINA, KU 3aJeKUTh Bl TUIONI TUISTHKUA Tpebens. Moro
MO>KHA BU3HAUUTH 4epe3 ¢pyHkIito kputepito Peitnonbaca (Re), To6ro:

2
o=f(Re)=f[’”f7 c], )

ne D? — niameTp KoJia, sike ONUCY€ AUISHKA rpeOeHs;

n —4acTtoTa 00epTaHHs rpeOeHs;

0 — TyCTHHA PiJINHU;

711 — KOeILi€HT AUHAMIYHOT B’A3KOCT1 PO3UUHY.

Buznauntu xoedimient (&) MoxHa, po3paxyBaBIlu eleMeHTapHY poOoTy (dN), Ky BUKO-
HY€ JIUISHKA Ha MOJ0JIaHHs ONOpY CEepelOBULIA!

dN =dFu?,
3BIIKH df, 3rigHO 13 3akoHOM HproToHa, Oyne nmopiBHtoBaTH dF = df.

Axio migcTaBuTH 3HAYCHHS df = hdx 1 @ = 27nx y HaBeICHHUI BUpa3, TO MOTO MOXKHA 3a-
MUCATH Y BUTJIAL

3.3
2 cn

PN G eI 6)

2g

ITicns HTErpyBaHHs BUpa3y (6) y Mexax 3Ha4eHb X = Fj 10 X = 7; BIH Ha0yBa€ BUIIIAAY:
3 3 4
2
szo(p)—cnhr—, 3BIIKA r4:(r4—rl.4), (7)
2g 4 /

221



Ne 2 (78), 2015 BICHUK YEPHIT'IBCBKOI'O JEP2)KABHOI'O TEXHOJIOI'TYHOI'O YHIBEPCUTETY

VISNYK OF CHERNIHIV STATE TECHNOLOGICAL UNIVERSITY

MOCITIZIOBHE NEPETBOPEHHS SKOTO J1a€ 3MOTY 3alIMCaTH PIBHSAHHS CUJIM ONOPY PIAMHU:

N =o0Kcen’r®, y sxomy K € 6e3p03MipHOI0 BEIHUHHOIO,

N
‘" n’Ked®’ )
d=2r.
[lepenuiemo By yacTUHY Bupasy (5), sika noB’s13ye koedilieHT & 3 kputepieMm Re:
2
N _gePe )
Kd’n’c n
Opnep:xana 3ay1exHICTD (9) 32 yMOBH, 110 f = 4 MOK€ MaTH TaKUi BUIJISA:
5 \m+1
5N3 _ 4 pD ¢ , (10)
d'n'n n

3BIAKM m+] € MOCTIHHOIO BEIMYMHOIO, SIKA 3aJICKUTh Bl XapaKTepy MOBEPXOHb 1 MOKE MATU
3HaueHHs B Mexax 0 <m+1 < 1. Jlng koHCTpyK1ii, aHaIOruH1A HaBeeH1H, 11 3HaUeHHsI 10Pi-
BHioe 0,78 [8].

TakuM 4yrHOM, poOOTY, SIKY BUKOHYE €JIeMEHTapHa JAUIsIHKA IpebeHs OapabaHa, MOXKHA
po3paxyBartu 3a (OpMyIIOIO:
0,78

D? .
N _ 4| PP - N=Ad4,56n2,78n0,2200,78. (11)

d3n217 n

Sxmo y Bupasi (11) He OpaTu 10 yBaru napameTpu rycTuHu (p) 1 B’s13K0CT1 (17), AK1 Xapa-
KT€PU3YIOTh BJIACTUBOCTI PIAUHH, TO €HEPreTUYHI BUTPATH, IOB’SA3aH1 3 MEPEMILIEHHSM pi-
IUHY TpedeHeM abo ii akTuBallis, 3aJeKaTUMYTh IEPEBAKHO BiJ] FTEOMETPHUUHUX XapaKTepuc-
THUK CKJIaJIOBUX €JIEMEHTIB OapabaHa. 3 MbOT0 BUIUIUBAE, IO AKTUBHICTH MUMHOTO PO3YMHY B
CUCTEMI «TIpabHUM O6ak — 6apabaH» MOBUHHA 3pOCTATH 31 30UIBIIEHHAM KUIBKOCTI IPeOEHIB.
[Ipore, 3Bakaroun Ha rapMOHIIHUI XapakTep poOOTH KOXKHOTO rpebeHs B piIUHI Ta 0OTIKaH-
HS TIOTOKOM MOBEpxH1 OapabaHa, MOKHA 3pOOMTH BHCHOBOK IIPO HEJIOCTATHIO OOIPYHTOBA-
HICTh 3aCTOCYBaHHs OararorpedeHeBoi KOHCTPYKIi OapabaHa. [HIIMMY cioBamMu, MiABUILEH-
HS CTYIEHS aKTHBalll PIAMHM 3a paxyHOK 30UIBbIIEHHS KUIBKOCTI I'pEOEHIB Ha XapakTep
MacOOOMIHHUX MPOIIECIB Yy CHUCTEMI «IpajbHUl O0ak — O6apabaH» HE BIUIMBATHME, OCKUIBKHU
riIpaBiIiuHUN Omip MOro MOBEpXHI Ta MarepialiB MpH oMY He Oyne 3MmiHioBaTucs. OTxe,
rinore3y Mpo 3MiHy IapaMeTPUUHUX XapaKTepUCTHUK IpedeHIB OapadaHa K OJHOTO 3 YMHHU-
KIB MOJIMIIeHHS €peKTUBHOCTI IpaHHs [9] MokHa BigxmiuTh. Jlogamo, 1o 3a pe3ynbTaTaMu
MIPOBEACHUX IMI3HIIIE JOCTIKEHb TaKO1 3aJIe’KHOCT1 He BCTaHOBICHO [10—-12]. OueBnaHO, 10
31 30UIBIIEHHAM KUIBKOCTI 'peOeHIB 3pOCTaTUME €HEPris B3aeMOJIl TEKCTUIBHUX MaTepiaiiB
3 MeTaJIeBUMM 4YacTuHaMu OapabaHa. 3a TAKUX YMOB BEJIMUYMHA ITOKAa3HUKA «BTpaTa MILHOCTI
3pa3KiB 0 PO3PUBAHHS» MOXE MEPEBUIIYBATH HOPMOBAHE 3HAUCHHS.

BucnoBku i npono3uuii. {omnineHICTh 30UIBIICHHS KUTBKOCTI TpeOeHiB OapabaHa Teope-
TUYHUMH PO3PaxyHKaMU HE MIATBEP/DKYETHCS: BPAaXOBYIOUH OCOOJIMBOCTI TEXHOJOTTYHOIO
npouecy oOpoOJIeHHs TEKCTHIIBHUX BUPOOIB, BCTAHOBJIEHA KUIBKICTh I'peOeHIB (TpH) € 1ocTa-
THBOIO JUIsI aKTUBaLlli MUMHOTO PO3YMHY, MEPEMINIYBaHHS TEKCTUIbLHUX BUPOOIB 1 HEOOXin-
HOIO U151 3a0€311eYeHHs BUMOT 111010 PIBHOMIPHOCT1 0OpOOJIeHHSs MaTepiaiB.

3 moTJIsAy Ha TeHACHIIIT PO3BUTKY CYJaCHUX TEXHOJIOTH 00OpOOIeHHS TEKCTHIIHHIX MaTe-
plaJiiB yIOCKOHAJIEHHS TEXHIYHUX XapaKTEPUCTUK MPAJIbHUX MAlIMH HAIpsM MOJEpHI3alii 1X
riipocucteM € OUIbII MEPCHEKTUBHUM, OCKUIBKM caMe€ MacOOOMIHHI IPOLIECH BHU3HAYAIOTh
€KOJIOTTYHY Oe3IeKy 11X MPHIIaIiB.
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