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BHUCOKOTEXHOJIOITYHI TRAHWHU
A @OPMEHOTO OJATY

Y cmammi npoananizoeano pisHomManimmuli acopmumenm cyuacHux 8UCOKOMEXHO-
JIOZIUHUX MKAHUH, SKI BUKOPUCTOBYIOMbCS OJIst 8UZ0MOBIEHHS (POPMEH020 00512y, HOGIMHI
8UOU 0OPOOOK MEKCMUNLHUX MAMEPIALE | 60IOKOH Ol HAOAHMSL IM HEOOXIOHUX 6AACTU-
socmetl. Kopomko euxnadeni innosauiiini pospooxu y cghepi mekcmuivHoi npomMuciosocmi
NPOGIOHUX THOZEMHUX PIPM-BUPOOHUKIS, 4 MAKONC OCHOBHI HANPAMU i 0COOAUBOCMI
gukopucmanus uux mamepianie. Posensnymi innosauitini mamepianu, nokpummsi i 6uou
00po6OK, sIKi  Haacmiule UKOPUCMOBYIOMbCS 6 PISHUX NpeomMemax opmenozo ooszy.

Knrouoei cnoesa: Polygiene, CORDURA, GORE-TEX®, Fabrics, Fibers, and
Nonwovens, Tepmobinusna, Polartec®.

B cmamuve npoanarusuposan pasnooopasHulii ACCOPMUMEHIN COBPEMEHHBIX BbICOKO-
MEXHONIOZUUHBIX MKAHEL, KOMOPble UCNOJb3YIOMCS OJLs US20MOGLEHUSL (POPMEHHOU 00edic-
Obl, Hogetiuue udbl 0OPAdOMOK MEKCMUILHBIX MAMEPUALO8 U HUMell 0L NPUOaHUs
um mpebyemoix ceoticms. Kpamxo usnoxcenvr unnosayuonnvie paspabomxu é cepe
MEKCMUNLHOTU NPOMIULCHHOCTNU BEOYUUX UHOCMPAHHBIX (DUpm npoussodumenetl, a
makice OCHOBHLIC HANPAGIEHUS U 0COOCHHOCMU UCTOIb30BANHUSL IMUX MANEPUATOB.
Paccmompenot naubonee uacmo UCNOIb3YeMble UHHOBAUUOHHBLE MAMEPUATILL, NOKPOIMIUS
U 6UObL 0OPAOOMOK 8 PASIUMHBIX NPEOMEMAX (OPMENHOT 00exHCObL.

Kmoueevte cnoea: Polygiene, CORDURA, GORE-TEX®, Fabrics, Fibers, and
Nonwovens, Tepmobenve, Polartec®.

Paper analyzes a diverse assortment of modern high-tech fabrics that are used to
make uniforms, the newest types of processing of textile materials and threads to give
them the required properties. It briefly describes innovative developments in the textile
industry of leading foreign manufacturers, as well as the main directions and peculiarities
of using these materials. The most commonly are used innovative materials, coatings and
types of treatments in various objects of uniform.

Keywords: Polygiene, CORDURA, GORE-TEX® ,Fabrics, Fibers, and Nonwovens,
Layered clothing, Polartec®.

CriBpoGiTHUKY TIOJTiIii HOCSATH YHIGOPMY ISl CTPUMYBAHHS 3JI0YMHHOCTI TSI
XOM CTBOPEHHSI BHAMMOI MPHUCYTHOCTI TIijI 4ac MaTpy/ioBaHHs, 100 OyJ0 JIErKo ix
imeHTH(ikyBaTy 3i CHiBpOOGITHUKAMU HEMOJIIEHChKIMU ab0 TepeciuyHuMU TPOMaIs-
HaMU, $Ki HOTpe6yIOTb JIOIIOMOT'H, 1 IBU/IKO PO3IT3HATH OJIMH OJIHOTO HA MICIll 3JI0YMHY
IS TIOJIETTIeHHsT KoopAuHaltii. /{151 MuBiibHOTO HaceTeHHs ToJielchbKuil (hopMeHmit
OJISAT — Tl CUMBOJI 3aXUCTy Ta 3a0e3MeYeHHsI TPOMaJIChKOrO MPaBOMOPSIIKY.

KoskHuil CTPyKTYpPHUIT MiZPO3/Iia CTaBUTh MPIOPUTETHUM 3aBJaHHSIM 3abesIie-
gty IpodeciiHnil 30BHIIITHII BUTJIsLL ¢BOTO TiepcoHany. OcobauBy yBary IpUALISIOTh
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MOBCSIKJIEHHOMY Ta TapaJlHOMYy ojHOCTpolo. Ilapaguuii  ogHOCTpill npuBeprae yBary
myOsriky Ha mapajgax abo iHIIMX CBATKOBMX i MyOJiYHMX 3aXo/aX, a IMOBCSAKICHHUN
OIIHOCTPIll € yocobJieHHsIM 00pasy 3aXHUCHUKA IMPABOMOPSAKY B OyAeHHOMY JKHTTI.
3OBHINIHIN BUTIL] OJHOCTPOIO TAaKOXK Bilirpa€e BaxkJUBY poJib y (GOpMyBaHHi
KOJIEKTUBHOTO JyXy MiJpo3/iniB MiHicTepcTBa BHYTPIllIHIX CIIPaB, TOPOXKYE T0OBipy
MK CIiBPOGITHUKAMM Ta BiIUYTTsI TifHOCTI 3a BiacHy ciysx0y. [Ipu mpoextyBaHHi
TaKOIO OJATY OiJbllle BayKJIMBUMU € €CTETHUYHI IMOKA3HUKKU SIKOCTI, TaKi gK 30BHIiIIHIi
BUTJISA/I, BiZIMOBiIHICTD (DOPMEHOTO OISATY CYYaCHUM CUJIyeTaM Ta KOHIEMIisIM MOJIH.

Ase Garato 1MocazoBUX O00OB’sI3KiB (IMaTPyJIfOBaHHS, 3aTPUMaHHSI 3JIOYMHIIIB,
crielliaibHi omepartii) BUKOHYIOThCSI TPaIliBHUKAMU TOJiIii B JAMHAMiYHUX yMOBax
excrryararii. /i1 BUKOHAHHS Cay:KO0BMX OOOB’SI3KiB TpPAIiBHUKHU ITiPO3/iIiB
[TarpysbHOi Toitii, Kopirycy omeparnBHO-panToBoi fil, KiHOJIOTYHOT, BUOYXOTEXHIYHOT
ciry:k0 Ta iHIIUX CTPYKTYpHUX migposaizie HamionanbHol modirii Ykpainu 3actoco-
BYIOTH creriiasbamii hopmenuii omxsr. CrieriaabHUil OXHOCTPiil 3a0e31edye BelnuKy
(OYHKITIOHAIBHICT T1i/l YaC aKTUBHOTO BUKOPUCTAHHSI, 0COOJMBO B YMOBaX, HAOIMKEHNX
1o 6oitoBux. Ilpu #ioro mpoekTyBaHHI GiJIbIIT BAyKJIMBUMK € €PrOHOMIKA Ta HaIiiHICTh
onary. KoxxHa fietab Ma€e BaKJIMBe 3HAUYEHHS, HATTPUKJIAJ, TIO/BIHI 1TBA ab0 BeJIMKi
KHUIIIEH], siKi 3a0e311e4y0Th MicCIls, Jie CIIiBPOOITHUKHY TIOBMHHI 30epiraTu 3armac ycraTky-
BaHH, 1[0 TIOCTIMHO PO3IINPIOETHCS.

BaxkinBoo mpobJieMoi0 € BUKOPUCTaHHS HEeZOOPOSKICHUX TKAHUH i3 HU3BKIMMU
(hiznKo-MexaHIYHMMYU TTOKAa3HUKAMU, MO HE BiINIOBial0Th BUMOTaM /10 TKaHWH (op-
MEHOTO ozisATy. TakosK mpobyeMa B TOMY, 10 BiTYM3HSIHI BAPOOHUKN TKAaHWH HE MOKYTh
3abe3meynTt HeOOXiHI TIOKA3HUKN Yepe3 3acTapiJicTh yCTaTKyBaHHS Ta TE€XHOJOTIH
BUTOTOBJIEHHS. /[0 TOTO K CJIi/l 3a3HAYUTH, 1[0 B PO3BUHEHUX KpaiHaX CBITY TEXHOJOTi1
BUPOOHMIITBA TKAaHIH 3POOMJIM BEJIMIE3HUI KPOK yriepe. 3'IBUJIICS HOBI TUITH TKaHUH,
METO/IM iX BUTOTOBJIEHHS, TIo(hapOyBaHHsl, JaMiHyBaHHs TOIO. TOK JJist BUPIIIIEHHS
MATaHb SIKOCTi OIHOCTPOIO MOJIIEHChKUX JOIIJIBHO 3BEPHYTUCS /10 TTPOBIIHUX CBITOBUX
TEXHOJIOTIN BUPOOJIEHHSI TEKCTUJIBHUX MaTepiasib.

MerTo1o0 11i€i cTarTi € BUBYEHHSI BUCOKOTEXHOJIOTIYHUX TKAHWH, sIKi BAKOPUCTOBY -
IOTHCA B OJHOCTPOAX ITPalliBHUKIB ITiIPO3/A1JIiB IIPABOOXOPOHHUX OPraHiB iHIINX KpaiH.

Y GaraThoX IPaBOOXOPOHHKMX OpraHaX iHIIMX 3apyOiKHUX KpaiH st MONIMTTSI
OJIATY JIJTST TIIPO3/IiJIiB TOJIIT BUKOPUCTOBYIOThCS 3MimaHi TkanuHu. Tpaautiiiinoro ¢op-
MOIO TIOJTIIIECHKOTO € KOCTIOM, 110 CKJIAJIAEThCS i3 COPOUYKM Ta OPFOK 3i 3MIIIAHUX TKAHWH.
Haiibipin BaskJMBUMKM BJIACTUBOCTSMKM COPOYOK € €PrOHOMIYHICTH i3 ririeHiyHuMun
MOKa3HUKaMU Ta BJACTUBOCTSIMH, sIKi 3a0€31e4y0Th KOM(OPTHICTD 0Ty, (hOPMOCTiii-
KiCTb, HQIIHICTD Ta ecTeTUYHiCTh. /[y HUX HaityacTilie BUKOPUCTOBYIOTD TIOJIIKOTOH —
3MilllaHa TKaHWHA, BUTOTOBJICHA 3 BOJIOKOH TIOJiecTepy Ta OaBOBHH, Jie YaCTKa CUHTE-
TUYHUX BOJIOKOH ITEPEBAKHO CTAHOBUTB Jiuie 5 %—33 % — pelliTa HaTypaJbHi BOJIOK-
Ha. [lomiedipni (mani — IIE) BosokHa (iHini Ha3BM — TmoJiiecTp, JaBCaH, JAKPOH) €
JIOMiHYIOUMMU cepejl CMHTeTUYHUX Ha CBITOBOMY TeKCTUJIbHOMY pUHKY. [losiediphi
BOJIOKHA He TiJBKM Ay’Ke MillHi, aje i aysKe exacTiuuHi. BoHn HailbiIbll TepMOCTIiKi
3 yciX BOJIOKOH, OiIbIN CTilKi 710 Aii cBiT/a Ta norogaux ymoB. ITE BosokHa mobpe cy-
MiCHI 3 iHIIMMU BOJIOKHAMH, TOMY OCHOBHA iX 4aCTMHA BUKOPUCTOBYETLCA B CyMillli
3 BOBHOIO, OaBOBHOI0, JIbOHOM, BiCKO3HHUM BOJIOKHOM IJisI BUPOOJICHHSI TUIATTSIHUX,
KOCTIOMHHUX, MaJIbTOBUX, IOCTIJIBHUX, COPOYKOBUX TKAHWH, 1110 MAIOTh IiJBUIICHY
3HOCOCTiNKicTh (TTosTiedipHi BOJIOKHA) i BiZINOBIZIAI0Th BUCOKUM CaHiTapHO-TiTiEHIYHUM
BJIACTUBOCTSIM (HaTypasibHi abo miTydHi BoJokHa) [1—2].
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CopoYKoBi TKaHUHHU B OI/BIIOCTI BUIAAKIB MaioOTh aHTHOAKTEpiaIbHy 0GPOOKY.
Opniero 3 Takux € miBeribKa TexHosorist — Polygiene. Bona BusHana stk 6e3medHuii Ta
edekTUBHUI GakrepiocTaTuHmii 3aci6. Y i ocHOBI — 06poOKa HaiipisHOMaHITHIIIIX
MarepiaiB (B OCHOBHOMY TEKCTUJIIO) HATYPAJbHUMHK COJISIME cpiba (Xmopuj cpibiia)
JUIST 3aTI00iTaH s MOsTBi OaKTepiid, 10 BUKIMKAOTH HEIIPUEMHUI 3a1ax, a TAaKOXK Pi3HIX
MiKkpoOiB, BipyciB Ta TpuOKiB. ¥ pesysbraTi 30iMbIIYEThCS TEPMIH CIIyKOM BHUPOOY.
O06pobka 3amobirae MOMIKOKEHHIO MaTepialy OaKTepisiMu, a TAKOK 4aCTHM TIPAHHIM
i Bi/llIOBi/la€ HAWBUILUM CTaHJapTaM Oe3neku Ta ririeHivnocti. Bona He BIIMBaEe Ha
IPUPOIHIO MiKPO(JIOPY HA MOBEPXHi JIIOJCHKOI HiKipu [3].

[Tpote 1mpoBifHi BUPOOHUKHN TEKCTUIBHUX MaTepiajiB IPOMOHYIOTh 3HOCOCTINKI
Ta KOMGMOPTHI TKAaHWHU i3 CyYaCHUM CHUPOBUHHUM cKJazoM. Hampukian, TkanmHa
Kopaypa (Cordura) rta ii momidikarii. CORDURA® — 3apeectpoBana TopriBesibHa
Mapka ceprudikoBaHoro Heisony. Ile ToBcTa HelljloHOBa TKaHWMHA 3 OCOOJMBOIO
CTPYKTYPOIO HUTKH, 3 BOJOBIJIITOBXYBAJIbHUM IIPOCOYECHHAM 1 3 IOJiypeTaHOBUM
nokputtsiM. OHuM i3 pidHoBuIiB nipoaykiiii Toprooi mapku € CORDURA NYCO
(moegHaHHSAM BOJIOKOH Heilyiony T420 6.6. i3 BosokHamMu OaBOBHHU Y CITiBBiZHOIIIEHHI
50/50 %). TkaHuHA Ma€ MOKA3HWKH CTIMKOCTI 70 CTUpaHHS B 2 pasu Oiibm, HixX
HaniB6aBOBHAHA Ta B 4 pasu Gijbl HiK GaBOBHSIHA TKAHKMHA, 32 TIOKA3HUKAMK MIITHOCTI
Ha 20 % cuibHima, Hixk obuasi: 100% 6GaBoBHa Ta cymimr 50:50 3 moJs1iGaBOBHOIO.
MinHa, 3pyYHa, eKOHOMIYHO edeKTHBHA i yHiBepcasbHa B OyAb-SKMX KJIIMATUYHUX
YMOBaX, I TKAaHWHA CIEeIiaabHO Po3pobJieHa /Jist TakTuaHoi opmu. Bora Bianosigae
cysopumu Bumoramu 6iitiie. CORDURA® Combat Wool ™ mpornonye TkaHWUHY, /1€
KoMGOPT i ecTeTKa BOBHM TMOEMHAHI 3 MIllHICTIO HEWJIOHY. TKaHWHA BUTOTOBJIEHA 3
MEPUHOCOBOI BOBHU i BOJIOKOH HelsIoHY 6,6 B pi3HMX cHiBBifiHOIIEHHsAX. BoHa € nipu-
JIATHOTO JIJIs1 BUTOTOBJIEHHST TEPMOOITM3HH, TBOCTOPOHHBOT TKAaHWHU, TIOJIOTHA, Ripstop,
TBiny. TKaHWHU, BUTOTOBJICHI 3 OJHOPiAHOI CyMilli HEHJIOHY i mIepcTi MepuHOCa,
matoTh y 10 pasiB kpalily CTiliKiCTb /0 CTUpPaHHs, y 2 pa3u Kpally eJacTU4YHICTh BOJIO-
KOH i 1,4 pasu kpamuii omip po3puBy npotu 100 % TkaHUHU 3 BOBHU MepuHoca [4].

BucokorexHosoriuni iHHOBAI[iHHUX TKAHWUH 3 IiJIBULIEHUMU €KCILTyaTal[iiHuMU
ITOKa3HUKAMU TIPE/JICTABJICHO B MarepiasaX 3 MaKCUMMAJIbHUM OIOPOM /10 CTUPAHHS
ceraspace ™ texnosorismu Bij Schoeller Textil AG.  OcHOBOIO TKaHUHU € ITOJHaMi/|
3 00pOOKOI0 AHTHUCTATHK, BUCOKOIO MII[HICTIO Ha PO3PUB Ta HU3BKUM DPiBHEM IIyMY.
YymoBuil 3aXUCT TEXHOJOTII ceraspace ™ JOCATAETHCS 3a PAXyHOK YHIKaabHOT KOMOi-
Hallil Ha/[I3BUYAllHO TBEPAUX KepaMiuyHUX YaCTOK, AKi IOMillleHi B ITOJIiMEpPHY MaTPHILIO.
[1g cremiasibHa KepaMika Maiiyke Tak caMO BayKKa, SIK /IiaMaHT i € 3-MipHUM TTOKPUTTSIM,
0 MII[HO TIOB’SI3Y€ETBHCS 3 TKAHWUHOIO[J].

Hosi BucokoTexHOIOTIUHI (DOPMEHiI TKAaHWHK TPOIMOHYIOTH CIy;KOaM MPaBOOXO-
POHHMX OpTaHiB MOKJIUBICTH KOMOIHYBaTH OCOOJMBOCTI $SIK TMOBCSIKAEHHOTO, TakK i
CIIeliaIbHOro OOMYHAMPYBaHHS, HaJal0Yd MOKJIMBOCTI HATPYJbHUM IMiAPO3/ijam
MOBHOIO MipOI0 YKOMILIEKTOBYBAaTU O(illepChKUIA CKJIAJ] Ta MAaTh TTPOGeCiiHIil BUTJIS]
pasoM i3 GaskaHoI0 (QYHKITIOHATBHICTIO. 11e MOKIIBO, TOMY 1110 BUPOOHUIITBO CyYaCHIX
(hOpMEHMX TKAHUH YIOCKOHATIOETHCS. MeHIIe 3MIHAIOTHCS Ta TIPOCTI B 0TS, GisibIe
dbynkitionanbHi Ta HaiTHI BOHW HAKpaIUM YMHOM Bi/IITOBIZIAalOTh CyYaCHUM BUMOTaM
CKJIaHOI Tpodecii.

BaraTo npaBoOXOpOHHUX OpraHiB TPAJUIIITHO MOKJIaJAINCS Ha ToJiedipHi TKa-
HUHY U1 YHIOPMHU Yepe3 BUCOKUIA OMIp 0 3MUHAJIBHOCTI Ta iX OPYHAOBiAIITOBANbHI
BJIACTUBOCTI. ¥ TeIIy NOro/ly TPAJUIiiHUIA ToJiecTep AiMCHO MOXKe yTPUMATH TeILo,
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1110 pO6I/ITb MOr0 HEe3PYYHUM [IJIsI aKTUBHUX CHinO6iTHI/IKiB 1 11 TUX, XTO 4acTille
BUXO/JIUTH 13 MaTPYJIbHUX aBTOMOOLITIB y HETOAY. 3aTaJIbHOBIIOMO, IO OAT Ma€ 6yTI/I
“muxarourM”, a TaKOK 3pydyHUM. THM He MeHIe He 000B’SI3KOBO, 100 /i1 3PYYHOCTI
MOBITPA TPOXOAUIO Yepe3 Marepiajl, a BOJASAHA Tapa 3 MOTOBUJIJIICHHAM Iepexoaua
3CepeArHN Ha30BHi, Tak m[00 IpeaMeTH HATiIbHOI OiIM3HM He HaMOKaId i Tak, 1100
MOsKHA OYJIO JOCATTH PUPOIHOTO BUIAPOBYIOYOT0 0XO0JI0/KY040ro edekry. ITosiTpo-
IIPOHUKHICTD 1 3@THICTb TPAHCIIOPTYBAaTU BHYTPIIIHI Hapy BOJIOTU /10 30BHIIIHBOTO
cepeZloBuIlla BUKOPUCTOBYIOTbCA TYT AK B3a€EMO3aMiHHI.

[IIBeitHa TTPOMUCJIOBICTh 3a3HaJIa MIBUIKOTO TEXHOJIOTIYHOIO PO3IIMPEHHS 3a
PaxyHOK HAyKOBHX PO3POOOK y Taiy3i TEXHIKM JaMiHyBaHHs 1 JlaKyBaHHSI TKaHUH.
CriouaTky 11€ OyJ/Iv MOJTIMEPH 3 TEPMOPEAKTHBHOTO i TEPMOTIJIACTUYHOTO TIOJIiypeTaHy,
CUJIIKOHOBOI'O Kay4dyKy, IOJIBiHIJIXJIOPUAY TOIIO, BUKOPUCTAHI Ui IOKPUTTH Y
BUPOOHUIITBI HEIIPOMOKATbHUX TKAHWH, sIKi BUKOPHUCTOBYBAJIUCS 1T BUTOTOBJICHHSI
mramiB. Ha sxaub, 1eit BUI O[Ty IS CIIOKMBaYiB OyB He3pydHUM. Xoua MoJiMepHi
IIOKPUTTS He JI03BOJIAJM IIPOITYCKATU BOJY, IIOKPUTI TKAHUHU HE JIOIYCKAJIN 3a/10BiJIbHE
BUTIAPOBYBAHHS TIOTY KOPUCTYBayiB, BUKJIMKAIOUM TUCKOMMOPT U OXOJOMKEHHS.

Croci6 BUTOTOBJIEHHSI 6araTolrapoBoi, JNXaiouoi, BOAOHEITPOHUKHOI TKAHWHU
OyB pO3KpUTHIA. BUHaxXi/ HAaJIEKUTH /10 TIOBITPOIIPOHUKHOI BOJOHEIIPOHUKHOI TKAHUH,
JgKa BKJIIOYAE MIKPOIIOPUCTUN MeMOpaHHUI Iap, po3TallOBaHWil MikK CTiIbHUKOBUM
MIAPOM JIUTIKOI IHK 1 3aXUCHUM IapoM Oe3NepepBHOI MIiBKH.

[TinknaaKy TKAHUHU CIIOYATKY TTOKPUBAIOTDH KJIEHOBOIO MiHOK, YTBOPEHOIO 3 TI0B-
HICTIO IIPOPEaroBaHoOro IOJIMEPY, TAKOro AK IOJIBIHIJIXJIOPUI, IOJIypeTaH, aKpul,
nosricTrpost abo ix cyminti. Mikporopucra cTpyKTypa MeMOpaHU yTBOPEHA Ha KJIEHOBIi
HiHi 3 TEPMOIUIACTUYHUX MoJiMepiB. Mikporopucra MemOpatna 3abe3riedye TKaHWHI
MOKPUTTS 3 BJIACTUBOCTSIMU BOJIOHEITPOHUKHOCTI Ta MOBITPONPOHUKHOCTI. CyIiabHy
IUTIBKY OTPUMYIOTH 3 aKPHJIOBHX, HOJIBIHIIXJIOPUAHUX ab0 OJiypeTaHOBUX JIATEKCIB
Ta HAHOCATH Ha IMOBEPXHIO MikpormopuctuM mapoM. DyHkitiero 1iei GesnepepBHOI
IUTIBKK € 3aXUCT KPUXKOI MiKPOIIOPUCTOI MeMOpaHu. Y Ipolieci BUTOTOBJIEHHSI BOJO-
HEIIPOHUKHOI i ITOBITPOIIPOHUKHOI TKAHWHY 3/1iAHI €KOHOMIYHI TeXHOJIOTII HaHEeCeHHH
IIOKPUTTH, a He JOPOri METO/M JIaMiHYyBaHH:, AKi BUKOPUCTOBYIOTbCA B IIOIIEPEHBOMY
PiBHI TeXHIKM BUPOOHMIITBA MOBITPOIPOHUKHUX TKaHWH. [leil BuHaxia crocoby oTpu-
MaHHsSI Marepiasy Ta MOKPHUTTS 3axuileHuii Gararbma mareHtamu. HuHi Biomo, 1o
BOJIOHEITPOHMKHMIT OST MOKe OyTH AMXalounM, 3a0e3nedyiour TKaHUHY MiKpOIo-
PUCTUM IIAPOM, Yepe3 KU MPOXoAdaTh TTapu BoAU HIssxoM audysii BcepennHi mpe/-
Meta oxsary. HeBesukuii po3mip moBepxHi mikpomnop, mopsaky 1,0 MKM Ta BUCOKWI
MOBEPXHEBUIT HATST PiAKOT BOK 00’€HYIOTHC, 11100 3a00POHUTH TPOXOKEHHS PiZKOT
BOM depe3 MeMOpany. OnuH i3 Takux BUAIB oasry ommcanuil y marenti CIITA ps
W. L. Gore & Associates, Inc. € neBHi HeoMiKM y TPaKTUIll 3a3HAYEHOTO BUIIE BU-
Haxoy. Mikponopucrtuii map ckiafaerbes 3 nositerpadroperuseny (Hazam “IITOE”),
JKAU He Ma€ BiJIOMOrO IMPAKTUYHOIO PO3YMHHUKA. TeXHOJIOrisi BUKOPUCTOBYETHCS
JUIsT BUPOOHUIITBA KOPCTKOI i goporoi membpanu. [Ias Toro, mob 6yTu KOPHCHOIO,
excrpyzoBata 1iiBka 3 I[ITME noBunHa GyTh Harpita 10 TemrepaTypu ILJIaBJICHHS
KPHUCTAJiB TaKUM YHHOM, 1[00 oTpuMaTu Mikpomopucty membOpany 3 IITDE.
HomatkoBwii eran JjaminyBanHst aist aaresii PTFE memOpanu 10 TKaHWHU OIATY
TaKOK IOTPiOEH.

TkaHMHA 3 MOKPUTTSAM 3 BiAIIOBIZHOIO MiKPOIOPUCTOI0 MEMOPAHOI0 MOYKE MaTH
NPUIHATHY TOBITPOITPOHUKHICTD i BOAOCTIHKicTh. OHAK JKOAHUN OST HE MOKE OyTH
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3po0sieHU i3 1€l TKAaHWHKM 3 MOKPUTTSIM, TOMY III0 MiKpOIOpHCTa MeMOpaHa IyKe
TOHKA i CXWUJIbHA /IO TIOIIKO/[PKEHHS i/l 4YaC BUTOTOBJIEHHS Ta BUKOPUCTAHHS IIPEIMETiB
ozsry. Jlyske BaKKO IMPUKPIIUTH 3aXUCHUI 11ap, 1100 BiH TIOBHICTIO BCTYITUB Y PEAKIIiio
i3 cubHO 3utUTHM TTosTiMepoM, TakuM ik [ITDE a6o [TB/Md, 3 sixoro Gyuia miarotos-
JieHa Mikporoprcra memOpana. 1I[o6 BupimuTH 110 TpobIeMy BUKOPUCTOBYIOT TOPOTi
METOJIM JIAMiHyBaHHSI Ta PEaKTUBH, a TAKOK TOKCHYHI 1 BayKKO 06pOOJIEH] TIPertoiiMepH.
Jloci 1e ogHUM 06’€KTOM CIPaBKHBOTO BUHAXOLY € OTPUMAHHS MiKPOIIOPUCTOI MeM-
OpaHu 3 MarepiajiB i3 HU3BKUM MOJYJIEM TIPYKHOCTI TIPU BUTHHI, TaK 110 OTPUMaHa
MiKporoprcTa MeMOpaHa IPOSIBJISIE MPUNHHATHY M'SKICTh IS TEKCTHJIBHOI MPOMU-
caoBocTi [6].

Bimomuii BUPOOGHUK BOJOHEPOHMKHOTO JUXAI0YOTO TEKCTHJILHOTO MaTepiaiy,
o npoxgaetbes min Mapkoio GORE-TEX, TexHiuHO 3acHOBaHUII Ha BUKOPUCTAaHHI
rigpodo6HOI MiKpomopucToi MeMOpaHU, PO3TATHYTOTO MOJITETpadTOPETUIEHY SIK
HeOOXiTHOTO (DYHKI[IOHAJIBHOTO KOMITOHEHTA. 31e0iIbIIoro MiKpormopucra MeMOpaHa
3 PTFE naminaty 3aticHyTa MixK BHYTPIllTHiM i 30BHINTHIM 11apamu Tkanud. MemOpana,
SIK IIPaBUJIO, XOU i He 000B’I3KOBO, Oe3lepepBHO 3'€HaHa i / ab0 MPUKJICIOETHCS 10
omHOTO 260 000X MIapiB TKAHWHM.

GORE-TEX® TKaHMHM Ta HOBi TEXHOJIOTIT 3pOOKIIN PEBOJIIOIIIO Y BUPOOHUIITBI
MeMOpaHMX TKaHWH IIJISIXOM KepyBaHHSI MOPUCTOCTIO 3a JOMOMOTOI0 YHiKaJbHUX
MiKpocTpyKTyp. MemOpaHHi TexHOJIOTii, TPOBiAHI ToJiMepu Ta MaTepiaau OyJu
PO3pobJIeHi IS 3a0BOJIEHHS] KOHKPETHUX KPUTEPIiB e(heKTUBHOCTI aKTUBHOIO KUTTS,
a TaKoX JJs1 TpodeciiHuX BUIIB TisIJIBHOCTI. ]Ia6opaTopHi TeCTU Ta JOCJiI;KeHHS B
MOETHAHHI 3 PO3BUTKOM Cy4aCHUX KJIEIB, TIOKPUTTIB, TKAHUH Ta 0OPOOKM MIBiB 3a6e3-
MeYyl0Th BUHSATKOBY MillHICTb, CTIHIKiCTb /10 CTUPaHHS, YJapHY B’SI3KiCTb I1iJl YaC BUTO-
TOBJIEHHSI BEPXHBOTO OJISITY, B3yTTs B MMOPiBHAHHI 3 iHIMTUMU CUHTETUYHUMU BOJIOKHAMM,
B Tomy uwmcii iamumMu BosiokHamu 3 [ITOE. Tkanunu GORE-TEX® BuHATKOBO
HiIXOSATD JIJIsT MIMPOKOTO CIIEKTPa 3aCTOCYBAaHHSI B PI3HUX Tay3siX BUPOOHHIITBA, B
TOMY YHCJI JI7IS1 BATOTOBJIEHHST 3aXMCHOTO BEPXHBOTO OJISTY JIJIs TIPAIliBHUKIB ITPABOOXO0-
POHHUX OpraHiB.

Bupobu 3 GORE-TEX® st criiBpoOiTHHKIB ITPaBOOXOPOHHUX OPraHiB 3apy-
OiKHMX KpaiH Oysi po3pobJieHi Ta BUIIPOOyBaHi 3 ypaxyBaHHIM 0COOJIMBOCTEN BHKO-
HaHHS CJIy’KOOBUX 000B’I3KIB y peaibHuX yMoBax. IIpaiooun Ge3rnocepeiHbo 3 aKTHB-
HUMH CIiBPOGITHUKAMU TI0JIiIIiT, OY/I0 po3po6JeHO Psiji IPEAMETIB, SIKi 3a0e311euyioTh
BUHSATKOBUI KOM(OPT Ta MPOAYKTUBHICTD i TPUIATHI /1JIsT BUKOPUCTAHHS 32 TPU3HAUEH-
HsaM. JIJ1st 30BHIIIHIX 3aBIaHb 3a Oy/Ib-SKUX MMOTOJHUX YMOB iCHYIOTH CTiliKi TKAHUHU
GORE-TEX®, WINDSTOPPER® ta CROSSTECH®), 11106 3a10BOJIbHUTH TIOTPeOU
B 0714131, pykaBuukax, B3yTTi nomiteiicbkoro. GORE-TEX® TkanuHM 1MOBHICTIO BOJIO-
HenpoHukHi Ta BiTposaxucHi. Tkanmna WINDSTOPPER® saxumae Big BHiuBiB
CUJILHOTO BIiTPY, YTPUMYIOUHU TEIJIO BCepe/MHi o14ry. BoHa CIIOBiJIbHIOE BUTPATH TeILIa,
3aXMIMIAI0YM TIOBHICTIO Bifl BiTPYy, yTpuMyloun KomdopT JOBIIE IIiji 4ac BIUIUBY B
IIMPOKOMY JlialasoHi KAIMaTHYHUX YMOB — IIJ| Yac BIiTPYy, XOJIOAY i CBiT/a, goIry abo
cHiry. [1loz10 3axucTy niepcoHasy 1iji Yac BUKOHAHHS TaKTUYHUX Ollepalliil i3 BiporifiHicTio
3apa’keHHsI IaTOreHHUMH MiKpoopraHismMamu, takuMu gk BIJI abo remarwr, mBeiiHi
Bupo6u, Burotossiedi 3 CROSSTECH® tkaHWHH, TIEPEITKOKAIOTH TPOHUKHEHHIO TTIX
MaTOTeHiB, BOIU Ta II'SAATU 3arajJibHUX XiMiYHMX peyoBuH, 3a3HadeHnx y NFPA 1971 [7].

ITix yac HeceHHsT cy;KOM CHIBPOGITHUKAMU TIOJIIIiT Ta BiliCbKOBOCTYKOOBIISIMI
MOKYTh TPAIUISITHCS Clajlaxu moxkex ta BuOyxu. Nomex® TKaHWHA A€ MOKJIUBICTDH
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3abesneurty GopMy Bij iHTeHCMBHOTO Teria Ta nosrym’st. DuPont ™ Nomex® BOJIOKHO
JIoTIOMara€e BiliCbKOBIN Ta MOITeChKiil (popMi BPATYBATU KUTTSA TUX, XTO 3aXUIIAE
Halle JKATTsI, KOJIM BOHU CTUKAIOTHCS 3 BUOyXamMu OOEIPUTIACiB, 3allalbHIMU OOMOAMH,
criajlaxaMM TIOXKesK, eJeKTPUYHUMU JlyraMu Ta iHIIMMU JKepejaMyd iHTeHCUBHOIO
Teria M MmoJrym <.

Nomex® € peBoJIOIIITHIM, TETJIO- i BOTHECTIHKICTIHKIM BOJIOKHOM, SIKE BCTYTIA€
B peakilito B ymoBax kpusu. [lis yac BriuBy Bucokux temmepatyp Nomex® i/ i1a€Thcs
0coOMBIT peaxiiii, 3MiHIOIOYM CBOI BJIACTUBOCTI, o6 3axXonuT OiIbIne eHeprii B
TKaHWHY, JAaI0YM BJIACHUKY I[iHHI JIOJJATKOBI CEKYHIU 3aXUCTy Bij miepemadi Teria.
BosnokHo He maBUTHCS, He MiATPUMYE TOpiHHA. TKaHWHA /103BoJige KOMbOpTHilie ii
HOCUTH 32 PaXyHOK HAHMIKYOI MOKJIMBOI Baru cepejl aHaJIoriB y CBOEMY aCOPTUMEHTI;
BOHA Ma€ HaWBUIIMII piBeHb BOTHE3aXMCTY, MOBITPONPOHUKHICTD JJs1 3HUKEHHS
TEIJIOBOTO CTPECY, 3[aTHICTh €(heKTUBHO BOMPATH BOJIOTY i JOBrOBIUHICTD, 1100 CITiB-
POGITHUKN MaJii 3MOT'Y BUKOHYBaTH CBOI 000B’SI3KM B IMIMPOKOMY Jliara3oHi HeOe3meu-
HUX YMOB.

JIfOTIOH € CBITOBMM JTiJIEpOM y rajty3i po3poOOK MOJIMEPIB i TPOCYBaHHST TEKCTUIIb-
HOI HayKH, MPOJOBXKYE CIAAIIMHY iHHOBAIil Yy BOJIOKHAX BUCOKOI IPOAYKTHUBHOCTI.
BI/IpO6HI/IKI/I, AKUM HeoOXiHi BOJIOKHA IS 3aXUCTy Jrojiel i TexHiku 3i 301TbIIIEHUMU
MMOKa3HUKAMU Mil[HOCTi, MEHIIIOIO Barolo, 3 eKOJOriYHO YUCTUX MaTepialiB BUKOPUCTO-
Bytotb DuPont™ Kevlar® (st 6amicTHYHOro 3aXUCTy, 3aXKMCTy Bijl MOPi3iB I MOCH-
genoto MirHicTI0); DuPont ™ Nomex® (BOrHecTiiikoro BOJIOKHA 711 3aXUCHOTO
omsary), DuPont ™ Sorona® (iHHOBAIIITHOTO €KO-BOJIOKHA JIJIsT OJATY i aBTOMOOGIJTh-
HoTO iHTep’epy). HoBaTopchki BUHAXOMM MPOMOHYIOTh MEHITY 3aJI€KHICTDh Bijl BUKOII-
HOTO TTaiMBa W 3HWKEHHS BIJIMBY Ha HABKOJMIIHE cepemoBuiie [8].

Oco6IMBUM BUIOM OATY, 0 SIKOIO BUCYBAIOTbCS BaXKJIMBI BUMOTH, € HUKHSI
6inmsHa. TepmobinnsHa, a60 (GyHKI[iOHATbHA HIKHS OiM3Ha — 0COOJMBA HUKHS
6ism3Ha, 110 36epirae Terro i/abo BiBOAUTH BOJIOTY 3 MOBepXHi Tia. IIpu HeBeMKiit
Basi 3a 30epesKeHHSIM Tellla BOHA €KBiBaJIEHTHA J[BOM i OiJIblIe IapaM TPajuIliitHOro
OZIATY.

Bona BigBoauTh Bosiory Biz Tina (abo B arMocdepy, abo B 30BHIIIHI Iapu Ofsi-
ry), 1[0 3HUKYE TEIJIOBUTPATH OPTaHi3My B XOJIOJHY TIOTOMY i /10/Ia€ BiTUYTTSI KOM-
dopry. Cepii 6iM3HM MiABUINEHOT TOBIIUHU, OKPIM BiJIBEIeHHS BOJM, MAlOTh JOCTaTHI
TEIJIOI30/IATIITHI BJACTUBOCTI, IO JI03BOJISIE iX BUKOPUCTOBYBATH sIK cBeTpH. Tepmobi-
JIM3Ha MOke OyTH TIpM3HaYeHa JIJIT aKTUBHUX CIIeIloNepariiii Ha BiZIKPUTOMY TIOBITpI,
B HECIHPUATINBUAX IIOTOJHUX YMOBAX i IPOCTO MU MOBCAKJAEHHOTO HOCIHHA.

bBismsHa BUKOHYE KijgbKa (DYHKIIIH — Tpi€, BiiBOANTH Bosory abo ojHe i apyre
Bizipasy. IIpu disuuniit pobOTi MKipa JIOAMHE BUAIISE AOCTaTHHO BEIHUKY KilTbKiCTh
BOJIOTH, sIKa, HAKONWYYIOUNCh Y TKAHWHI 3BUYANHOI OLIN3HU, PI3KO 3HUKYE HOTO
TEeIJI0i30A1iliHI BjacTuBoCTi. Ha 3irpiBanHs i BUIapoByBaHHS 1li€i BOJIOTM BUTpa-
Ja€eThCs JI0IaTKOBa eHepris. Hanpukiiaza, noJinporijien abcotoTHO He BOMpA€E BOJY,
i JonMHA He BUTPAyva€ eHeprilo Ha 3irpiBaHHsA 11i€i Boau. BoHa mBUIKO cTikae i
6iM3HA BHCUXA€ 3a JliYeHi XBUJIMHU HaBiTh Ha Tigi 6e3 BiguyTTs AMCKOMGDOPTY.

BiactuBocti TepMOOGiIM3HKM 3aseKaTh BiA IUSITH CKJIQOBUX: CKJaJ TKaHWUHH,
IJIETIHHS BOJIOKHA, IJIETIHHS TKAaHWHU, THIT OOPOOKH, Kpili Ta SIKiCTh MOITUTTSL.

[la BiziBe/leHHS BOJIOTM BUKOPUCTOBYIOTHCS CUHTETUYHI MaTepiajiu: MOJiIpPOITi-
JieH, Mikpodibpy, moJjiecrtep, smaiikpy, dJic, Kymaapai, gaiikpy 3D. DyHkiioHaabHA
6imm3Ha Moske OyTu 3pobisienHa 3 motiedipy (J1aBcan), HOIMPOIIiJieHy, BOBHU, OaBOBHU
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abo X moexHaHHS. 3a JOTOMOrOI CY4aCHUX TEXHOJIOTIH HHUTKA POOUTHCS 3 JIBOX
MarepiasiB, OIMH i3 SKUX MOTIM BUTPABJIOETbCA. TKaHMHA 3 TaKOI NPsAXKi MAa€ CKIAHY
BHYTPIIIHIO CTPYKTYPY, sika j00pe BOWMpae i Bimmae Bosory. [lyist 30epekeHHsT Teria
3aCTOCOBYIOTBCSI OCOOJIMBI BUM TKAITBa, i TKaHWHa yTpumye moBiTpst. [lo GimmamHu,
[IPU3HAYEHOI /11 MOZ€HHOr0 HOCIHHS, J0/Ial0Th BOBHY, KalleMip, 6aBOBHy, ajie 11i Ma-
Tepiaii 3MEHIYIOTh 3IaTHICTh OLIM3HU BiIBOAWTH BOJIOTY, 3aTe OLIM3HA CTa€ M SIKIIO0
il Gizbir komdoprHoo At Tisa. OpHak GaBoBHA 3aHAATO H0Ope BOMpAE BOJIOTY i
yTpuMye ii 6iist Tisa, MO0 CTBOPIOE BiAUYTTs TUCKOMMOPTY Ta MEPENIKOKAE TEPMO-
peryusii. BoBHa kpaie 6aBOBHM, ajie BCe JK TIPOMOKAE, Yyepe3 M0 MOKpPa BOBHA CTa€
BAKYOIO Ta XOJIO/IHIiIIOW [9].

MopudikoBaHuii moJinportiJieH Ha ChOTOAHI HaiiBaasimii Marepian aas Oi-
JIM3HK — BiH Ma€ rapsi rizpodobHi BaacTUBOCTI. Y TOPIBHSHHI 3 BOBHOM, BiH Ma€
MPAKTUYHO HYJIbOBE TOTJIMHAHHSAM W TOMY Kpallle 32 BCe BiJIBOJUTb PiAMHY i 3au-
IAETHCS TETJIAM Ta JIETKUM Y BOJIOTUX yMOBaX. OCKIJIbKY MJIETiHHS TOI0HOT TKAaHUHI
BeJIbMU HEIIJIbHE, 11 TTIOBEPXHA ITOKPUTA MEPEXKEI0 10P, Yyepes3 dKi BIJIbHO BiIBOAATHCA
BUIIAPOBYBaHHs Tija. HemomikoMm HoJinporijieny € Te, 1o BiH BOMpPAE 3amaxu Tija,
CKauyeTbcs (YTBOPIOIOUM MasieHbKi KyJbKHU-TIiJIi Ha MMOBEPXHi TKAHWHU) i TJIABUTHCS
IiJ] Yac CyNIHHS B CYNIMJIbHIM MamuHi abo mopyd 3 6araTTsiM, BUKJUKAIOUN PisKHil
3amax IajieHoi riactMacu. ToMmy ToJiectep, sIKWii MeHIlle CKA4y€TbCsl i ITPOIIOHYE
Kpallli TOKa3HUKH OIIOPY JI0 BUCOKOI TeMIlepaTypH, 3aMiHs€ TOJIIpoITiiieH. Ajie HaBiTh
noJjiecrep He 3abe3nedye KOMGOPTHUX YMOB /IS IIKIPU B TEILTY IIOTOAY B MOPiBHSAHHI
3 cyxor 6aBOBHOIO.

Takox MokHa “posuecatun” marepias. 3poOJeHU 3 MIKPOBOJIOKHA, BOJOXATHIT
3 OJJHOr0 GOKY, MOKHA HOCUTHU BUPIO 3 TaKOi TKAaHWHK BOPCHCTOI0 CTOPOHOIO 0 TiJa.
I[Tpu 1bOMY 30BHIIIIHS OBEPXHS TKAaHUHU Oy/e OKpUTa Oe3J1i4dio 110p, sKi 361/IbIIYI0Th
Ionly BumapoByBaHHs. Marepian Polartec, PowerDry, xommanii Malden Mills —
qyI0BUIT IPUKJIAJ MOAIOHOT Oy/10BY TKAHUHU. 3aBASIKU 0COOJMBOMY ILIETIHHIO BOJIOKOH
Polartec® Power Dry® Bucuxae y 2 pasu MmBH/IIIE HATypaJbHOI GABOBHU.

[Hmmit BapiaHT MiKpOBOJIOKOH MaTepiaiy st tepmobiaum3an — Coolmax. ITouri-
edipHe BOJOKHO 0COOIMBOI KOHCTPYKILi, pospobiene ¢ipmoio Invista (DuPont), 3
JOTHPUKIIBHOI0 HUTKOIO, 3a0e31euy€e PO3TSTHEHHsI 30BHIINIHBOI TTOBEpXHi. BOMOKHO
Mae 1oty nmoBepxHi Ha 20 % Oi/bITy HisK BOJOKHO KPYTJIOTO MEPETHUHY, i Mae MiBu-
1eHi KarisapHi BiractuBocti. I yHiKaabHa CTPYKTYpa BOUPAE BOJIOTY, 110 BUILISETHCS
TijloM, HabaraTo HIBUIIe, i Bifipa3y NepeHOCUTH i HAa 30BHIIIHIO [IOBEPXHIO OJATY, €
BOHA Bi/lpa3y BUIIAPOBYeTbCA. [ly1g eKcTpeMasibHUX HU3bKUX TeMIleparyp, KpiM 3aB-
JIaHHST TEPMOPETYJIALLI i BifBeleHHs BOJIOTH Bijl Tijla, TepMOOiIN3HA TAKOK MA€ BUKOHY-
BaTH (DYHKIIIO TEII0i30sAiii. 3as3Buyail Marepiaju st TeIol HaTiIbHOI GiTM3HN
TeX MalOTh IBOCTOPOHHIO KOHCTPYKLi0. IIpu npomy myske Temnsuii BHYTpilllHii BOpC
He TiJbKY 00pe BOMPAE BOJIOTY BiJl Tijia i TIepeHOCHTSD ii HAa30BHI, ajle i yTPUMYE mIap
TETJIOTO TTOBITPsT HABKOJIO TiJjia. A MillHa 30BHIIITHSI TIOBEPXHS 00pEe BUITAPOBYE BOJIOTY
Has3oBHi. Tak, HanmpuKJai, BiamrToBaHuil marepian Polartec PowerStretch. I1[o6
3aXMCTUTHU 30BHIIIHIO MIOBEPXHIO BiJl CKOUYBAHHA 1 MMOSBU 3aTATYBaHb, /10 CKJIAy TKa-
HUHM JI0/laHi MillHi BOJIOKHA HelsoHy. IIpakTuyHO BCi cydacHi TKAHWHU JIJIsT TEPMO-
OiIM3HM BUTOTOBJIEHI 3 MiKpoBosoKHA. OCKilIbKM TepMoOiiu3Ha mepebyBac B 6e31o-
cepelHbOMY KOHTaKTi 31 HIKipolo, GakaHo mob TkaHuHa OyJa o6pobiena aHTHOAKTe-
piasbHUME TTpocodeHHAMU. Ha TJ1i 3BUuaitHuX 1mpocodenb BUALISAEThCs BosiokHO TG900.
I'panyau 3 aHTuOaKTepiaJbHUM CKJIaJOM BKJIIOYEHI y CTPYKTYpy BOJIOKHA i
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3a6esneqy10Tb OiIbIII TpuBay [ito. AJie, Ha KaJb, BCi 11i CKJIAJM He Jy’Ke /IOBrOBiuHi
i micas 2—5 mpanus BumuBaioThes [10].

[ToBepTarounch 10 po3IJIsiy CydacHOTO Marepiany 3 nostiedipy, ciif 3a3HaunTH,
110 HAYKOBO-TEXHIYHUM Miposisom mignpuemcrsa Malden Mills, sikuii € BupobHIKOM
opurinagbHOro Matepiany Polartec, 6yso pospobieHo inHoBariitHuii Mmatepiaa Polar-
fleece® (“TlosstpHa BoBHA”), 110 HAOYB YHiIKaIbHOT KOMOiHaIiT 3MilmaHuX moJtiedipHIX
BOJIOKOH. TKaHWHA MOTJIMHAJIA BOJIOTY Tijia JIOIWHM, aje Ha IUBO 100pe 30epiraia
terio. “Ilomapdaic” sromom mepeiimenoBana B “Ilomaprex”. /o Toro x “Ilomaprex” €
OJTHUM i3 TIEPUINX MPHUKJAAIB €KOJOTiYHOTO BUPOOHUIITBA, OCKIJIBKM BUTOTOBJISIBCS
HepeBakHO i3 BApPYTe epepoOIeHNX TTOieCTEPOBUX TKAHUH Ta 3 MJIACTUKOBHX ILJISITIOK.
Kommnanist 3Haiinra crmocibé eKOHOMIYHO JOMIJIBHOTO BUKOPUCTAHHS BTOPUHHUX Mare-
piaJis.

Y 2011 pori Polartec samyctuiB BUPOOHUIITBO BOAOHEIPOHUKHUX UXAIOUNX
TraHuH 1ij Ha3Boto Polartec NeoShell. Bigmirroio ocobmusictio POLARTEC NeoShell
€ BUCOKUII PiBeHb IIPOHMKHOCTI TIOBITPst. Bei Tkarnntu kommnawii Polartec BUpoOIsiioThCst
3 100 % nomiedipy [11].

Croro/iHi Jsiertie, Hisk Gy/Ib-KOJIH MpaIliBHUKaM ITPaBOOXOPOHHIX OPTaHiB 06HUpaTH
ojisIT, 1100 BUIJISIAATH TIPOGECiitHO i epebyBaTu B KOM(OPTHUX YMOBAX, BUKOHYIOUH
CBOI c1y’k00Bi 000B’sI3KU. 3aBASKN TaKill PisHOMAaHITHOCTI MaTepiajiB iCTOTHO PO3IIIH-
PIOETHCA ACOPTUMEHT OJATY OJHOCTPOIO.

BpaxoByroTbCsl TaKOK TPUBAJICTh Ta YMOBHU €KCILTyaTailii BUpoOiB (hOpMEHOTOo
OJIATY, CyYyacHi TKAaHWHU MTOBHICTIO Bi/IIIOBIZIAaIOTh BUMOTaM, SIKi /10 HUX TP ABJSIOThCS,
eeKTUBHO TOENHYIOUM TepeBaru HATypaJbHUX i XiMiUHUX BOJIOKOH, a TaKOX
3aCTOCOBYIOUM iHHOBaIliiiHi 3ac00u 0OPOOKH.
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