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CKOJ’II:;SSIH_IaSI TKaHEBAasA MOBEPXHOCTD JJI KaTaHUA HaA JIbDKaX U CaHKax

H300peTeHne OTHOCUTCS K CKOJIB3SIIEH TKaHEBOI MOBEPXHOCTH /ISl KATAHUS Ha JIbDKAX
U CaHKax, coneprkaeii 0a30BbIN CJION U (pyHKIIMOHAIBHBIA CIIOH, TakuM obpa3oM GopMupys
mar. JIaHHBIH MaT Ha MOBEPXHOCTH (PYHKIIMOHAJIBHOT'O CJIOSI UMEET CBOMCTBA CKOJIBKEHUS
AQHAJIOTUYHBIE CHETY.

B nononnenue, CTpykTypa PyHKIHOHAIBHOTO CJI0S1 00ECIIeYNBAET B OCHOBHOM
OJTHOPOZIHbIE CBOMCTBA yA€p>KaHUs HAIIPABJIEHUs NIPU KaTaHUU Ha JIbIXKaX, U TEM CaMbIM
MO3BOJISIET UCTIOIB30BATD PA3JIMUHBINA 3UMHHN CIOPTUHBEHTAPb, TAKOH KaK JIBDKU, CHOYOOpAbI U
T. IL

Xopolune yaepKUBarOIINe CBOHCTBA, a TAKXKE MOBEPXHOCTh 0€3 BBICTYMAIOINX YacTel ¢
HHU3KOW BBICOTOH MeTesb B ()YHKLIMOHAIBHOM CJIO€ MO3BOJISIIOT UCIIOIb30BAaTh H300peTeHUe ISt
KaTaHWs HA CaAHKaXx.

Karanue Ha nbDKax Takke BO3MOXKHO, €CJIM YMEHBIIUTD BBICOTY METENb AJIs
NPUIIOKEHHH, B KOTOPBIX TpeOyeTcst OueHb HeOOJbIIOe yAepKaHNEe KaHTa WM OHO He TpedyeTcs
BoBce. M300peTenne npruMeHsieTcsi, Cpean NMPOYUX BUAOB CIIOPTA, TAKXKE B KIACCHYECKUX
JIBDKHBIX TOHKAX Y MPBIKKAX HA JIbDKAX C TPAMIUIMHA.

Ckonb3si1asi IOBEPXHOCTD MO3BOJIAET 3aHUMATBCS JAHHBIMU BUJJAMU CIIOPTA KPYIJIbIi
rOJl U TEM CaMbIM HE 3aBUCETb OT CHETra U TEMIIEPaTyPhl.

brnaropapsi ceoum cBoCTBaM U300peTEHHE MOYKET UCTIOIB30BATHCS B IPYTHX
NPUIIOKEHUSX, TTIe€ BAKHBI (PPUKLIMOHHBIE CBOICTBA, HAITPUMED, B KOHBEHEPHBIX TEXHOJOTHSIX, a
TaKXKe B OETOBBIX JOPOXKKAX.

ITo TexyueMy ypOBHIO TEXHUKH U3BECTHBI IIJIACTUKOBBIE MAThI 1JIs1 IPDKKOB Ha JIbDKAX
C TPAMILTMHA U U3TOTABIIMBAEMbIE JINTHEM IO/ JABJIEHHEM CKOJIB3SIINE MaThl (HAIpuUMmep,
npou3BouMbIe KoMmnaHusiM Neveplast win Skitrax), KOTOpbIe TOKa3bIBAIOT XOPOIIUE
pe3yJIbTaThl TOJIBKO B COUYETAHUU CO CHELUATIbHON KUAKOCTBIO JUIsl CKONbXeHUs. Benencreue ux
OTKPBITON CTPYKTYPBbI, YKa3aHHbIE U3AENUs XapaKTePU3YIOTCs ONPEeIEHHBIM PUCKOM
NOJIyueHusl TpaBM. B kauecTBe anbTepHaTUBbI UCIIONb3YIOTCS PA3JIUUHbIE TUIIBI HCKYCCTBEHHBIX
TPaBSIHBIX MOKPBITHUH, HO OHHU O0JIATAI0T OYEHb TUIOXUMH CBOHCTBAMH CKOJIBIKEHHSL.

DE 10 2014 000845 packprlBaeT MHOIOCJIOMHBIN TKAHEBBIN MaTEPHUAJI CO CKOJb3SLIEN
NoBepXHOCTHI0. CKONMB3SLUIN CIOH, COrJIaCHO AaHHOM 3asBKE Ha MATEHT, COEP>KUT TKaHb,
koTopas umeetr 100-950 BOPCOBBIX MeTep WK My4KOB BOpca BbICOTON 3—10 MM Ha KBagpaTHbIN
nerumerp. TkaHb MOXKET UMETh MOJAKIAAKY. DJIEMEHTDI, BBIIOJIHEHHbIE U3 TAKUX TKaHel,
KPEMSTCsl Ha TPYHT C IMOMOLIBIO S3bIUKOB U IPYHTOBBIX I'BO3/I€H. DJIE€MEHTbHI COEANHSIIOTCS IPYT

C APyTroM NyTeEM CKJIICMBAaHWsA, CBAPHUBAHWA, CIIUBAHUA UJIK C ITIOMOIIBIO erHHeHHfI. HGTJ'II/I,
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KOTOPBIE BBIIIOJIHEHBI U3 PA3JINYHBIX CUHTETUYECKUX MAaTEPHUANIOB, UMEIOT TommuHy 5 000—
30 000 neuurexc.

DE 10 2013 014285 packpelBaeT MHOIOCJIONMHBIM KOMIIO3ULIMOHHBIA MaTeprai co
CKOJIb3SIIIIeH MOBEPXHOCTHIO. CKOJB3SIIHI CJION COCTOUT U3 OCHOBHBIX HACTUJIOUHBIX HUTEH C
anuHoN Hactuia 3—100 Mm. OCHOBHBIE HUTH MOTYT OBbITh TaK OJU3KHU APYT K APYTY, YTO B
Ka4eCTBE CKOJIb3SIIeH MOBEPXHOCTH MPAKTHYECKH CO3/IAI0T OBEPXHOCTh 0€3 BBICTYMAIOIINX
yacreil. ' peOHU u kaHaBKH, 0Opa30BaHHbIE HACTHIIOM, UMEIOT HIMPUHY MONEPEK HAINPaBICHUS
IOBUKEHUS, paBHYIO 2—5 MM. CaMu OCHOBHBbIE HUTH UMEIOT HAPY KHBINA quamerp 1-6 Mm.

IIpu paccMOTpeHNN NaHHBIX U3BECTHBIX TKAHEH WM MAaTOB CJIENyeT OXKUAATh IPUBEIEHHBIX
HIKE HEZIOCTATKOB IIPU UCIIOJIb30BAHUU MX B KaU€CTBE TKAHEBBIX CKJIIOHOB JJISl JIBIK MM CAHOK:

® BBICOKHE 3aTPAThl HA IPOU3BOACTBO U COENUHEHUE,

® CJOXKHOE COEAUHEHUE OTHEIIbHBIX 3JIEMEHTOB;

e CBOICTBAa MaTepHasia B OTHOIIEHUU NIOBEJIEHUS] KAHTOB 3aBUCST OT HAIPABJICHMUS,

OTrpaHUYEHHbIE BO3MOXXHOCTH 110 CONIPOTUBJIEHUIO U3HOCY OT KAHTOB,

e CBOICTBAa MaTepHasla B OTHOIIEHUHU CKOJIbKEHUS 3aBUCAT OT HAIIPABJICHUs], HATIPUMED, B

KPHBBIX Majioro paauyca (6obceii),

® KECTKasi IOBEPXHOCTD;
® DUCK TPaBMBI B Pe3yJIbTaTe BbICTyAHUS TOJICTBIX U JJTMHHBIX HACTUIIOYHBIX

MOHO(MJIAMEHTHBIX HUTEH, €CJIM OHHU JIOMAIOTCSI M B PE3YJIbTATE BHICTYTAIOT BBEPX.

B nane ucnonb30BaHus Ha JBIKHOM CKJIOHE, COTJIACHO U3BECTHBIM HA JJAHHBIN MOMEHT
pelIeHNs MU U IPOU3BOACTBEHHBIM BO3MOXKHOCTSIM, BO3HUK HEOCTATOK, 3aKIFOUAIOLIUNCS B
TOM, YTO CBOHCTBA CKOJIB3SILIEH MOBEPXHOCTH, OCOOCHHO B TUIAHE TIOBEACHUS] KAHTOB JIBLK,
3aBUCAT OT HampasJyieHUs. JlaHHas 3aBUCHMOCTb OT HaIlpaBJIeHUsI BbI3BaHA MAJIbIM KOJHUYECTBOM
NeTeNb 110 KPasiM, KOTOPbIe OOBIMHO (POPMUPYIOTCS M3 MYy JIbTU(DUIAMEHTHBIX HUTEH, YTOOBI
MIOBBICUTH JOJI0 MaTepraa Ha MOBEPXHOCTH M TEM CAMBIM YBEJIMUUTh OOBEM H3HALTHBAEMOTO
marepuana. Takum oOpa3oM 3aLer KaHTa JIbDK 3aBUCHT OT yTJIa, C KOTOPBIM JIBDKU MPOXOJISAT 110
CKOJIb3sI11IeH MOBEPXHOCTU. TaM caMbIM CTAHOBUTCSI MOHATHO, YTO MHULIMMPOBATDH MTOBOPOT CO
CHOCOM JIBDK HEBO3MOXKHO H3-32 MAJIOTO OTITy CKaHHsI JIBDKH (OCOOEHHO Hapy KHOMU JIBIKH).
CooTBeTCTBEHHO, yAepKaHHe KaHTa CIUILIKOM Beluko. [Ipu nanbHelem BbINMOTHEHUN
MOBOPOTA TaKOE MOBEACHHUE MOJHOCTBIO MeHsieTcsl. [lanee yaep:kaHue KaHTa yMEHbIIAEeTCs U
HAapPYy>KHasl JIbDKA COCKAJIb3bIBAET.

AHaJNOTNYHOE MOBEIeHNEe MOJKHO HAOIOIaTh MPH BBITIOJHEHUH IIOBOPOTOB B
KapBUHIOBOM cTujie. TakuM 00pa3om, MoBeeHHe KAHTOB, XapaKTePHOE Il CHETOBOT'O
MOKPBITHS, HE BCET]a OIMHAKOBO. B pesynbraTe kaTaHue Ha JibDKax Oy/I€T OYE€Hb CIIOJKHBIM,

0COOEHHO 111 HOBUYKOB.



B 30He kaTaHMsI HA CAaHKaX UMEETCs] BBICOKMH PUCK MOJy4YeHMsI TPaBMbl U3-3a BBICOKOM
IOl TOBEPXHOCTH HACTUJIA U BO3MOXXHOCTH MONAAaHUs MEXKy IByMsl TOUKAMHU, I7ie HUTh
yxonuT B 0a30BbIi ciioi. HUTh M3 MOHO- 1 MHOTO()MIIAMEHTHOTO BOJIOKOH BBIXOJHT Ha
MOBEPXHOCTh MaTa MpUMepHO Ha 10 MM MeXay AByMs TOUKAMHU KPETJIEHUs Ha 0a30BOM CIIOE.
Ecnun nannas nexarnast miocko HUTh (Bbicota netiu 0 MM) Oyer pa3pylieHa mocepeanHe
BHEIIIHUM BO3JIeHiCTBHEM, OOpa3yrOTCs Ba OTKPBITHIX KOHIIA HUTH, KOTOPBIE, BCIEACTBHE
COXpPaHEHMsI KPETUIeHHsI B 0a30BOM CJIO€ M CBA3aHHOTO C 3TUM HAIPSDKEHUS], TOJHUMYTCS
HEMHOTr0 BepTukanbHO. Ha mpaktuke Habmonancs yron okono 20—40°. OTKpbITHIE,
pa3pylIeHHbIE KOHLIBI HUTH TaKUM 00pa3oM OyayT BBICTYNaTh U3 MMOBEPXHOCTH MaTa U OyayT
(bopMHUpPOBATH OCTPYIO KPOMKY, IMOBBIIAIOLIYIO PUCK TPABMUPOBAHHUS.

B oTHOMmIEHNN yITy4IIEHHON TKaHEBOW MOBEPXHOCTH Il OECCHEXKHOTO KaTaHUs Ha
3MMHEM CIOPTUHBEHTape ObLIN MPOAHAIM3UPOBAHbI CIEAYIOIINE TPEOOBAHMS

® IPOM3BOACTBO FOTOBOTO M3AeNHs (MaTa ¢ 0a30BbIM U (HYHKLIMOHAIBHBIM CJIOEM)B paMKax
OJIHOI'0 TEXHOJIOTMYECKOr0 MPOLECCa,

e 1poctoe U OBICTPOE MPOU3BOICTBO IS MOKPBITHS OOJNBLINX TUIOIIAACH;

¢ pa3pabOTKU TEXHOJIOTUH COEANHEHUS ISl COEANHEHUs OTIENIbHBIX 3JIEMEHTOB MaTOB
HEMOCPECTBEHHO B U3/ieNie (C MOMOLIBIO, HATIPUMED, TOYEK MEePEKPBITHS, TOUEK
KpEeTUICHH s ),

® paBHOMEPHOE pacrpesesieHHe TOYeK KOHTAKTa C 3MMHUM CIIOPTHHBEHTAPEM B
MPOAOCIBHOM U MOTIEPEYHOM HalpPaBICHUU;

e 3aIuMTa OT MajeHul OJaronaps MArKOHW MOBEPXHOCTH O€3 BBICTYIAOIINX YaCTeiH;

® BO3MOXXHOCTb IPOM3BO/ICTBA MAaTOB C PUCYHKOM IO UHAUBUAYAJIbHOMY 3aKa3y.

Taxum obpa3om, HacTosIIEe H300PETEHNE OMMPAETCS Ha 3aa4y COOTBETCTBHUS
YKa3aHHBIM TPeOOBAHUSIM, U OOECTIEUEHUs TIPU 3TOM 3aTPaTod((HEKTUBHOTO MIPOU3BOICTBA U
YCTaHOBKH MAaTOB.

CornacHo HacTosIEMy H300PETEHHUIO, 33/1a4a PEIIAeTCsl C TOMOLIBI0 OTIIMYUTEIbHBIX
NPU3HAKOB, 3asIBJICHHBIX B (JOPMYJie U300pETEHUS.

B cootBercTBHM ¢ 3TUME NpU3HAKaMU ObLT pa3paboTaH MaT, KOTOPBIH oOecrieunBaeT
HU3KUN KO3((UIIUEHT TPEHHSI U XOPOLINE CBOICTBA yAep KaHUs HanpasieHus. PasHooOpasHble
BO3MOXKHbIE COUETaHMsI NIPEAIaraloT LIMPOKUH AUana30oH BapUAHTOB aalTaluu AJis Pa3IndHbIX
3UMHUX BUJIOB CIIOpPTA.

Bbrnaropapst 0opIIOMY KOJIMYECTBY BOPCOBBIX METENb B ()YHKIIHOHAIBHOM CJIO€ MOJKHO
o0ecreYnTh paBHOMEPHOE pacIpeesieHe TOUeK KOHTAKTa C 3MMHUM CIIOPTUHBEHTAPEM B
MIPOJOJIBHOM U MONEPEYHOM HANpPABIECHUHN AaKe MPU MaJIol rmuomanu Hactuia. [lomyyaromasics

B PE3yJIbTATE MOBEPXHOCTh O€3 BHICTYMAIOIIUX YacTell Oe30macHa, Jake €ClIM HEKOTOPbIE HUTH
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MaTepuaja Bopca pa3pylIeHbl, TAK KaK HUTH HE MOTYT MOJHUMATHCS. DTO OTHOCHTCS] KO BCEM
BapHaHTaM NMPUMEHEHHsI B 30HE KaTaHUSI HA CAHKAX.

CaolicTBa pyJIeHUs U yIep>KaHUS HATIPABIICHUS KAHTA HE 3aBUCSIT OT HAMPABJICHHS
YKJIAQJKH WK ABYKEHUs Oaronapsi OOJIBIIOMY YHCITy TIETENTb MO KPasiM U MaJIOH TUIOaH
HacTuja. bonpioe KOJMYecTBO MEJIKUX BOPCOBBIX METENb 00pa3yeT OHOPOJHOE YAepKAHHE
KaHTa U B TO K€ BpeMsi 00eCreunBaeT MATKYI0 U 3aIHIIAOIIYIO P MaIeHUSX IOBEPXHOCTb.

ITocTosiHHOE yaep kaHue KaHTa o0ecreunBaeTcsi OOJIBIINM YHCIIOM MEJIKHX BOPCOBBIX
neTeNb. YKa3aHHbIE MEJIKUE TIETJIN 10 KPasiM BBITIOJTHEHbI 13 MOHO(DUIAMEHTHON HUTH, a HE U3
MyJIbTU(UIIAMEHTHON HUTH. JTO YBEJIMYUBAET KOJIMYECTBO TOUEK KOHTAKTA C JIbDKEH, TIPU 3TOM
COXpaHss TOT K& 0ObEM M3HAIIMBAEMOr0 MaTepraa Ha MOBEpXHOCTU. bobiee KoanuecTBo
HeTesb 110 KPasiM Takoke MO3BOJIsAeT Oosiee OHOPOIHO PACIIPENENUTh METIN IO Kpasim mMarta. B
pe3yJbTare C JblKeH B3aUMOJEHCTBYET MPAKTUYECKH OJJMHAKOBOE KOJUYECTBO METENb I10
KpasiM, HE3aBUCUMO OT yIJIa JIbDKU OTHOCUTEJIHO HarpasjieHus [BrkeHus. [Ipn nHuInanum
MOBOPOTA U BBIMOJIHEHUH TOBOPOTA HET 3aMETHOM Pa3HULIbI B yCHJIMH, KOTOPOE MaT MepeaaeT Ha
JIBDXKY .

Bosbinoe Konu4ecTBO MeTesNb Mo KpasiM, CPOPMHUPOBAHHBIX M3 MOHO(DUIIAMEHTHBIX
HUTeH, obecreunBaeT Oosiee MIATKYHO TIOBEPXHOCTb, TaK KaK METJIsl U3 OJHOTO BOJIOKHA u3beraer
HArpy3KH ropaszio Jierde, 4eM MeTiisl U3 MyJIbTU(PUIAMEHTHOH Kpy4uéHoi HuTH. [110THOCTB
neTesb TeM CaMbIM 00€CTIeYnBAET KOMIIPOMHKCC MEKAY YIASpKAHUEM KaHTa U 0€30MaCHOCTHIO
NpY MAJEHUH.

OTnenbHbIE MAaThl MOKHO HEMIOCPENCTBEHHO COEUHSTD APYT C APYTOM ISl TIOJTY YSHHSI
KPYIHOT'O MO IJIOIAAU MOKPBITHS ¢ MTOMOIIBIO (DYHKIUH, CONEpIKALIUXCS B CAMOM MaTepHuae.
BricoTy meTenb MOKHO PeryJMpOBaTh TAKUM 00pa3oM, 4TO, HAMPUMED, AaKe TPU NEPEKPBITHH
CO3/1aeTCs TOBEPXHOCTh 0e3 BBICTYMAIOIINX YaCTeH C OAMHAKOBOU BBICOTOM METENb IO KPAsiM.

Takue GpyHKIIMOHATIbHBIE CBONCTBA SIBJISTFOTCS OCHOBHOM JIJIsl HCTIOIb30BAHMSI B KAUE€CTBE
HATOJILHOTO MOKPBITUS, TIPU UCTIOJIb30BAHUU TAKOTO 3UMHETO CIIOPTUHBEHTAPSI KaK JIbIXKU U
CHOYOOpIBIL.

H3o0pereHue packpbITo Oojiee MOAPOOHO CO CCHUIKOM Ha (UT.:

B xotopbIx:
¢ur. 1 mpencrasnsier coOO CXeMaTHYECKOE IMONEPEUHOE CEUCHUE MaTa,
¢ur. 2 npencrapisier cOOOU BUI CBEPXY MaTa, U
¢ur. 3 mpencrasnsier coOOH CXEMaTHYECKOE TIOTIEPEUHOE CEUCHHE COSAMHEHHS] MaTOB.
Kak noka3zaHo Ha (ur.,TKaHb B MaT€ COCTOUT U3 (DYHKIIMOHAIBLHOTO ¢Jiosi 1 1 6a30BOro

cyos 2.



@DyHKUNOHAIBHBIN ci10H 1 MMeeT oxHy nim OoJiee BOPCOBYIO METIIIO 3, BBIMOJHEHHYIO 3
(UIaMEHTHON HUTH U3 CUHTETHYECKUX BOJIOKOH. YKa3aHHbIE HUTH ONTHMH3UPOBAHBI JIsI
COOTBETCTBUS 110 TPEHHIO MOJIM3TUIICHOBOMY ITOKPBITHIO JBDKU. TakuM o0pazom
obecnieunBaeTcss KO3 HULMEHT TPEHUS], AHAJIOTHYHBIN CHETY U cocTaiisitouuii menee 0,1. B
COOTBETCTBUU C N300peTeHneM, ObUIO TOKAa3aHO, YTO HAMJIYYIIUM COYE€TaHHEM OyIeT IIacTHK
Ha ocHoBe 19T (mommsTunenrepedranara). Takxke MOTYT UCTIONB30BATHCS IPYTHE IUIACTHKH C
ONTUMU3UPOBAHHBIM TpeHUeM, Hanpumep Ha ocHoBe [IBT (momubyTunentepedranara), 111
(monunponunena) wiu ITA (mommamuna).

basoBblii ciioli 2 Taxke CONep KUT TKAaHEBBIN MaTepual U o0pa3yeT IUIOTHYIO TKaHb
(HarpuMep, ¢ IOMOLIBIO PENICOBOTO MEPEIIETEHHsT), KOTOpasi MOANEePKUBAET (yHKIIMOHAIbHBIN
cioit 1 u ctabunu3upyer BOPCOBbIE NETIIH MTyTEM 32KMMAHUS WU MTeperyieTeHus (MEXKIy
OCHOBOM, CBSI3BIBAIOLIEH HUTHIO U YTOUHON HUTBIO), UCIIOJIB3YsI COOTBETCTBHUE (HOpMeE.
Hanpumep, 3aeck ucnonb3yercs W-o0pasHblii moB 10, KOTOpbIi PeAOTBpaIIaeT CMEIIEHHE B
CTOPOHY BOPCOBBIX IeTeNb ()YHKIMOHAIBHOTO CJIOSI BCICACTBUE HANUYUS PYTOH MEJIKOH MeTIn
WIIN OTKJIOHEHUs B 6a30BoH TkaHu (W-00pa3Has ykiaaka BOpCOBOH HUTH). BopcoBeie nmetin
(DY HKLIMOHAJILHOTO CJIOSI 2 MOKHO CO3AaTh € BbICOTOM 4 meTnu ot 0,5 MM 10 4 MM (B OCHOBHOM
IUISl CAHHOT'O CIIopTa) Win oT 4 MM 110 14 MM (J1bDKH), YTOOBI COOTBETCTBOBATH TPEOOBAHUSM
KOHKPETHOTO Buja criopta. Yem Bbiie TpeOOBaHMS MO yIEPIKAHHIO KAHTA TOPHBIX UJIH OETOBBIX
JIbDK, TEM BBIIIIE JOJIKHBI ObITh METIIH MO KpasiM. Hu3kue neTyiv no Kpasim Jiydine MOaXOAST ISt
KaTaHUs Ha CaHKax.

H3meHeHne 3Ha4eHMi1 BBICOTHI 4 TI€TeNIb BO3MOXKHO KakK B MPOJOJBHOM 5, TaK U B
MOTEePEYHOM 6 HAMPABJICHUN TKAHU. 3HAUYEHUST PACCTOSIHHSI MEKIY BOPCOBBIMU meTisiMu (7 u 8)
TaK:Ke MOTYT U3MeHSIThCs OT 1,5 MM 110 20 MM, 4TOOBI 0Opa30BaTh Y30PhI HA TTOBEPXHOCTH. B
pe3yJibTaTe MoJy4YaeTcs IOTHOCTh pasMenieHust 400—1200 BOpCOBBIX meTenb/amM2, a st
KaTaHUs HA CaHKaX BIUIOTH 710 2400 BOPCOBBIX MeETeNb/am2.

TonmuHa Matepuana BOPCOBOM HUTU B BOPCOBBIX NeTsix coctasyseT 0,5—1,2 mm. B kauecTse
aJbTEPHATUBBI MOTYT UCIIOJb30BATHCS HUTH IPYTUX TOJIIHH. B ciiydae mpumenenust nis
KaTaHUs HA CAHKAX U JJisi 0OpabOTKU Ha MAlIMHE, HApUMep, ObLIO YCTAaHOBJIEHO, YTO
ONTHUMAJIbHBIM SIBJISIETCS UCTIOJb30BaHUE HUTH TONMHON 0,7 MM. /{1 onTUManbHOroO

yAep KaHUs KaHTa UCIONIBb3YeTCsl CMeCh U3 1/5 MOHO(MIAMEHTHBIX HUTEH OOJIBIION TOIIIUHBI
(npounocTH), cocrapisromeit 0,9—1,2 mm, 1 4/5 MOHOpUITAMEHTHBIX HUTEH MaJIOi TOJIIIIMHBI,
paBHoi1 0,5-0,7 Mm.

ITyTem n3MeHeHUs 3HAYEHUH BBICOTHI 4 MeTeN b TAKXKe BO3MOXKHO, B LIENISTX OObETUHEHUS
Oonee KpymHBIX 00JacTel, Kak B MPOJOIBHOM S5 HAINPABIEHHUH, TAK U B TIONEPEIHOM 6

HAIPaBJICHUH, CO3AaTh TOUKY |1 mepekprITUs HAa HAPYKHOU KPOMKE 3JIEMEHTA MaTa, B KOTOPOU
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nepBbIii MaT 12 1o CyTH HE UMEET NeTeNb MO KpasiM (WM UMeET NEeTIH MUHUMAaJIbHOHN BBICOTHI),
TOTJa KaK BBICOTA 4a METJIM BTOPOro Mara 13 yMeHblIeHa B JAHHOH 00JIaCTH Ha TOJIIUHY
6a30BOrO CIIOS.

HoBerii cioco® npon3BoacTBa (TEXHOIOTHS MPOU3BOACTBA TKAHHBIX MAaTEPHAJIOB)
MO3BOJISIET 3371aBaTh U MOJIyYaTh OOJIBIIOE KOJIMYECTBO IMAPAMETPOB U CBOICTB U3IEIHS B
paMKax OIHOTrO 3Tarna MPOU3BOACTBEHHOIO MpoLecca. ITO yCTPaHsIeT HEOOXOAMMOCTb B
n0paloTKe TKaHH, YTOOBI MONYyYUTh TpeOyeMble (yHKINH, KOTOPbIE U3BECTHBI M3 MPEIbITY LIIUX
n3fenuil. Tem camMbIM ONTUMAIBHO MCTIONb3YOTCS] BO3MOXKHOCTH MAIUHBI B OTHOLIEHUH
OBICTPOI PEryJIUPOBKH BBICOTHI METENb, MJIOTHOCTU METENb U COCTABIIEHNS] PUCYHKA, a TAKXKE I10
MU3MEHEHHUI0 CaMoro usaenust. MoKHO NOArOTOBUTh MaThl JUIMHOU 10 4 M. EqUHCTBEHHBIM
OTrpaHUYEHUEM IO JJIMHE MaTa ABJISETCS] TPAHCIIOPTUPOBKA.

TexHonoruu Nponu3BOACTBA TKAHHBIX MaTEPHAJIOB MO3BOJISIOT 38 OJJUH 3Tal NPOU3BOIUTD
rOTOBBIN MaT, BKJIIOYasl CpencTBa Ay coenuHenus. Ha nanHOM 3Tane B kKauecTBe Ha4aJIbHOIO
Marepuana Jus TKaHH HCIIONb3YIOTCS TOJbKO OTAeNbHbIe HUTH. OHU MOTYT OBITh ITOIaHBI
HENOCPENCTBEHHO B MAIMHY U BIIETEHBbI B MaT. B paMkax JaHHOTO TEXHOJIOTHMYECKOTO
nporecca GopMHUPYIOTCS Kak 0Aa30BbIi CJIOH 2, TaK U BOPCOBBIE NMETIH 4 (PYHKLHUOHATIBHOTO CJIOS
1

Marepuan 6a30BOro ci1osi 2 TJIaBHBIM 00pa3oM pa3sMaThIBAIOT C TKALIKOTO HABOS.
Marepuain ¢pyHKLUHOHAIBHOTO CJIOst | B MPEANOYTUTENIbHOM BAPHAHTE MOJYHArOT C OTUHOYHBIX
KaTyLIeK JUIsi OOJIerYeHuns: CO3aHMsI PICYHKA M PEryJIUPOBKU CBOWCTB MaTepuana. Mimeercs
BO3MOKHOCTb BCTaBUTh HECKOJIbKO YTOUHBIX HUTEH MOBEPX IPYT APYra, TeM CaMbIM IMOJTyyast
OoJiee pa3HOOOpazHbIe U3ENHsI U 00eCTeunBasi HAIJIEKAIY O HHTETPALUIO TIO CPABHEHHIO C
paHee M3BECTHBIMH HU3ENIUSMH, TIOCKOJIBKY CTPYKTYpa 0a30BOTrO CJI0s 2 Ternepb MOXKET ObITh
3HAYUTEIHHO OOJiee pa3HOOOpa3HOMU. [{Jist MpOM3BONCTBA MaTa, BKJIFOYAsl BCE CBOMCTBA, HE
TpeOyIOTCS TOMOTHUTENBHBIE TPOMEKY TOUHBIE 3TAIBI WA MPOU3BOICTBEHHBIEC 3TAITbI HA CTAHU
NpeABAPUTENHON WIIN TIOCIIETTPOU3BOICTBEHHON 00padoTKH.

B 1 BapuaHTe ocymecTBieHUs] H300PETEHUST MaT COAEPKHUT Oa30BYIO TKaHb 2 HA OCHOBE
BOJIOKOH MOJIMITPONMIIEHA, KOTOPBIE UCIOJB3YIOTCS KaK CBSI3bIBAIOIINE U 3AMOHSOLINE
OCHOBHBIE HUTH, a TAK)KE KaK YTOUHble HUTH. PYHKIMOHAIBHBIN cliol 1 mpencraBisier coOoi
BOPCOBYIO TKaHb, BBIMIOJIHEHHYIO U3 MOHO(HIaMeHTHbIX HuTel n3 100 % 13T co cnenyromumu
napaMeTpamu CTPYKTYpBbI:

e Tonmunaa 9 HutH: 0,7 MM
e Bricora netnu 4: 10 Mmm

e Macca 1 m*: 900 r/m?

e IlnorHocTh metens: 600/am?
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Mar ucnosb3yercst isi OOy4YeHUs] KaTaHUIO Ha Jibbkax. [loacTunaromuii o, KOTopsIi
JOTIOJIHUTEIIbHO KJIAAYT MOJ MaT ISl 3allUThl OT MOBPEXKAEHUN U yJIydIlIeHUs APEHaXa, COCTOUT
13 KOMITO3ULIMOHHOTIO CJIOSI U3 HETKAHHBIX MAaTE€PHUaJIOB U MJIACTUKOBON MyTaHKHU.
IlepexpsiBaroliuecss MaThbl KPEMAT C MOMOLIBIO IJIACTUH METalljIa, KOTOpPbIe MPUKPETISAIOT K
MOYBE C MOMOLIBIO TPYHTOBBIX BUHTOB. CaMOpe3bl AJis TUCTOBOIO METaJl1a BKPYUUBAIOT B
IUTACTHHBI MeTalIa yepe3 nepekpoiTie 11 MaToB Takum 00pa3zoM, 4ToObI FOJIOBKH BUHTOB ObLIH
XOPOLIO 3aryyOieHbl B MOBEPXHOCTh MaTa M TEM CaMbIM HE MOTJIM OBPEANUTD HCIIONIb3YEMBbIii
3UMHHHA CIIOPTUHBEHTAPb.

Bo 2 BapuaHTe ocymecTBiIeHUs H300peTEeHUsT MaT COAEPKUT Oa30BBIH CIIOH,
BBITTOJIHEHHBIM Ha OCHOBE MOJUIIPONUIEHOBBIX BOJIOKOH. PyHKIIMOHAIBHBIN CJIOHN 2
IpeAcTaBysieT COOOH BOPCOBYIO TKaHb, BBINOJHEHHYIO U3 MOHO(MIaMEHTHBIX HUTeH u3 100 %
[I2T, co caeayromUMU NapaMeTpaMu CTPYKTYPBI:

e Tommuna 9 HutH: y 4/5 nerens no kpasim — 0,7 mM; y 1/5 nerensb no kpasim — 0,9 mm
e Bricora netnu 4: 14 MM

e Macca 1 m* — 980 r/m?

e TIlnorHocTh netens: 500 meTesnb Mo Kpasm/am>.

Mar ucnone3yercst 11 NpoheCCHOHANBHBIX TPEHUPOBOK Ha Jiblkax. Hanpumep, Mat
MPUBMHYHMBAIOT HEMIOCPEACTBEHHO K AEPEBIHHOMY OCHOBaHHIO. Takum oOpa3oM MaThl MOJKHO
3aKpEMUTh Ha BUHTAX HEMOCPEICTBEHHO K MaTepHally OCHOBAHHsI, 3aBEPHYB BUHTHI B 00J1aCTh
nepexpbITHsi. Takke BO3MOXKEH BAPHAHT C UCTIOJIB30BAHUEM MPHUIIUBAEMOI JIEHTHI Velcro min
MPUKPETUIIEMbIX MATHUTHBIX (PUKCATOPOB.

Bo 3 BapuaHTe OCyIeCTBIEHUS] H300pETeHUsT MaT COAEPKUT OA30BbIH CIIOWH 2,
BBITTOJIHEHHBIM HA OCHOBE MOJUIIPONUIEHOBBIX BOJIOKOH. PyHKIIMOHAIBHBIN €101 1
npeACTaBysieT COOOH BOPCOBYIO TKaHb, BHIMOJHEHHYIO 3 MOHO(GMIaAMEHTHBIX HUTEH 13 100 %
[T, co cneayromKUMHu MapaMeTpaMu CTPYKTYPHI:

e Tomumna (9) autu: 0,7 MM
e Bricora (4) netiu: 0,7 MM
e Macca 1 M> — 360 r/m?

e 1200 merens mo Kpasm/am>.

B nanHOM npumepe MaT UCHIOJB3YIOT AJIsl KaTaHMsI Ha CAHKaX WM KaK Pa3rOHHBIN Tpek
JUTs IPBIKKOB € OTAEJIBHON HANPABJIOLIEH, U PeaTu3yeTCsl IPEUMYIIECTBO XOPOLIEro
yAep:KaHue TKaHU B MaTe, YTO MO3BOJISIET YIIOXKHUTD ero 1o Gopme TyHHens 6o0cnes u
00pa3oBaTh KaK CKOJB3SIIYIO TOBEPXHOCTh, TAK U KEJI0O OJHUM MaTepHaIOM. AHAJIOTHYHBINA

MPUHIUIT UCITOJIB3YE€TCS ITPU IIPUMECHCHHUU MaTEpHalia B KIIACCUYICCKUX JIBIZKHBIX TOHKAX.

7



B AOMOJIHCHUE K 3aBUHYMBAHWUIO BUHTOB TAKXKE€ BO3MOKHO IMPUKJIEUTh MATCPUAJT K

pa3jiMIHbIM OCHOBAHUIO.
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dopmyna uzodpereHus

Ckonp3s1asi TKaHeBask MOBEPXHOCTD ¢ (PYHKIHMOHAIBHBIM cjioeM (1) 1 6a30BbIM
cioeM (2), KOTOpbIe COEMHEHBI IPYT ¢ APYToM (PUIAMEHTHBIMH HUTSIMU, U
¢byHkunoHanpHbIN cnoii (1), chopMUpPOBaHHBIA U3 BOPCOBBIX METEIb,
OTJIMYAIOIIUXCSI TEM, YTO BBICOTA BOPCOBBIX NeTeNb B (yHKIIHOHAIBHOM cioe (1)
UMeeT BBICOTY (4), 3aBUCSIIYIO OT BHIA CIIOPTA, B ANamna3one ot 4—14 Mmm, u cam
¢bynkuonanbHbIi cioi (1) umeer ot 400 1o 2400 BOPCOBBIX METENb HA
KBaJPaTHBIN NELUMETP, U HUTU B HIKHEH 4aCTH BOPCOBBIX IETEIb CBSI3aHbI C
6a30BbIM ciioeM (2) W-o0pasubiM misoM (10).

Ckonp3smas TKaHeBast MIOBEPXHOCTD MO 1. 1, B KOTOPOH BOPCOBBIE METIN B
¢bynxmonansHoM cioe (1) umerot BeicoTy (4) B nuanasone 0,5-4 mm u 400-2400
BOPCOBBIX NETENb HA KBAJAPATHBIN JELUMETD.

Cxomnp3siiasi TKaHeBas MOBEPXHOCTD MO JFOOOMY M3 MPebIay IUX ITyHKTOB
bopmyibl u300pereHus, ¢ Toukamu nepekpbitus (10, 11) u ¢ meTsiMu 1o Kpasim
YMEHbLIEHHOH BBICOTBL

Ckonp3s1as TKaHeBask MOBEPXHOCTDb MO OAHOMY U3 MPEIbIAYIINX MyHKTOB
bopmybl u300peTeHus], B KOTOPOil (hyHKIIMOHANBHBIN C10# (1) BHIMOIHEH U3
MoHOdMIaMeHTHBIX HUTeH Ha ocHoBe [1DT (monmmstunentepedranara), [I6T
(nomubyTtunenrepedranara), I (nmomunponunena) wiu [TA (moauamuna).
Ckounb3siiasi TKaHeBast MOBEPXHOCTD MO JIFOOOMY U3 MPEIIECTBYOLINX TyHKTOB
(opmy bl U300peTeHNs], JOMOJHUTEIBHO COEpIKaINas MOIKIAIKY .

Ckonb3siiasi TKaHeBast MOBEPXHOCTD MO 1. 5, B KOTOPO#l MOAKIIA/IKA BBITIOJIHEHA H3
HETKaHOT'O MaTepHaja WiH IepeBa.

Ckounp3simasi TKaHeBast MOBEPXHOCTD MO JFOOOMY U3 MPEbIAY KX Iy HKTOB
(bopmy bl U300peTeHNs], B KOTOPOI KaHABKH OBbLITM CPOPMHPOBAHBI B CKOJIB3SIIIY O
MIOBEPXHOCTb.

IlyTe Anst kaTaHus Ha JbDKAX WM CAHKAX, BBIMOJHEHHbIN U3 CKOJIb3SLIEH TKAHEBOM
MIOBEPXHOCTH B COOTBETCTBHH C JIFOOBIM M3 MPEIBbIAYIHX MyHKTOB (POPMYJIBI

n300peTeHusl.
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