Bnanucnas VBaHOB, HUPEKTOp MO Pa3BUTHIO NPOEKTOB «Tepmoromn»,
KoMuccap Openna ««Xomaodaiidep»», uien Coroznernpoma

Oxcana [llamkoBa, I€HEpaJIbHBIM JUPEKTOP MapKETHHIOBOIO areHTCTBA
«Hyxnspie Jlrogu», BHIE-IPE3UAECHT IO BONPOCAM CTPAaTErMM M MAapKETHUHIa
Accommanun Tekctunpniukos Poccnn

HUrorm 2024 rona:
COCTOSIHUE, TEHIEHIINH 1 NMEePCNeKTUBbI PLIHKA HETKAHBIX MATEPHUAJIOB

(¢ BBIOOPOYHBIMY TIPUMEPAMH BEIYIIETO OTCUSCTBEHHOTO MTPOU3BOAUTEISA?)

VMHHOBallMOHHAs OTEYECTBEHHAS MPOMBIIIIIEHHOCTh CETOHS HAXOAUTCS HA
ocoboM atarne pa3BuTusi. OCOOCHHOCTh €ro 3aKII0YaeTCs KaKk B MHOTOACHEKTHBIX
Mepax TOCYIapCTBEHHOM TOIJEPKKM U CTUMYJIUMPOBAHHMS WHHOBALMU U
BHEAPEHUN, TaKk W B OCECHPELENCHTHON aKTUBHOCTH MCCIEAOBaTeNled U
pa3padOTYMKOB TPOAYKIIMH, a TakKe KOMIAaHWN, OpPUEHTUPOBAHHBIX Ha
ONEpaTWBHbIE  BHEIPEHMs, MHTEHCU(UKaLUWIO  HWHHOBamuil.  [mobanbHOE
VUHIYCTPUAJIBHOE HAlpPaBJICHUE «TEXHUYECKHM TEKCTWIb» M, B YacCTHOCTH,
HETKaHble Marepuaibl Ha ocHoBe [[DTd — B cuiny uX MOMMQPYHKIIMOHAIBHOCTH,
YHUBEPCAJIbHOCTH, BapHMaTMBHOCTHM — IIOJy4aeT pa3BUTHE, ONEPATHBHO
IpOAYLHpPYSd BCE HOBBIE M HOBBIE BO3MOXXHOCTHM BHEAPEHHM B M3/ENUA BCEX
oTpaciieil MPOMBIIIIIEHHOCTH OBITOBOTO M JABOWHOTO Ha3HAY€HUs, B KOMIIO3UTHI U

mp.

Texkymas cuTyanuss XapaKTEPU3YETCsl KapAWHAIBHBIM IE€PEOCMBICICHUEM
POJIM CHHTETUYECKUX HETKaHBIX MAaT€PUATIOB HE TOJBKO B TEKCTWJIBHOM U JIETKOU
MPOMBIIUIEHHOCTH, K KOTOPOM OTHECEHbI 110 HUCTOPUYECKH CIIOKUBIIEHCA
TPaJULMU, HO U BO BCEX KIIFOUEBBIX UHIYCTPHUSIX.

1 000 «Tepmonon», 3aBoisl B MockBe 1 MoCKOBCKO# 06/1aCTH, Pa3pabOTUHK U MPOU3BOIMTENb IHPOKOTO
CIIEKTpa HETKaHbIX MaTepHajoB JUIA BCEX OTpacieidl MPOMBIIIJICHHOCTH, BIIaJIeNel] TEXHOJIOTHH U OpeHa
««Xomnodaiibep»», hollowfiber.ru. Ilpumepbl KoOMIaHWH, NPOBOJMMBIC B JAHHOM 0030pe, HE HOCSAT
pexmamHbIi XapakTtep. B 2024 roxy ona ormermna 20-merue. [Ipumep moxasarenbHBINA: Oojiee 4eM 3a JiBa
JNECATHIICTHUS TIPEONOoJIeNl IyTh OT HMIIOPTHPYIONEH KOMMEPUYECKHH CTPYKTYpHl - 10 BEIYIIETO
OTEYECTBEHHOTO Pa3pa0dOTYMKa U POU3BOANTENS] HETKAHBIX MAaTEPHAIIOB M MOCTABIIMKA TEXHOJIOIMYECKUX H
KOHCTPYKIMOHHBIX PEIIEHUH JUIS Pa3IMYHBIX CEKTOPOB PHIHKA.



HoBplif umnynsc npugan B 2024 rony akTUBHBIM BOBJICUCHHEM B paboune
nporeccsl JlenmapraMeHTa XMMUYECKOM TPOMBIIIIIEHHOCTH Muntnipomropra Poccun
Hapsaay c JlemaprameHTOM JETKOM MPOMBILIJIEHHOCTH W JIECOMPOMBIILICHHOTO
KOMILIEKCA, TTOJTHOMOYMI KOTOPOTO /I HAlpaBJICHUW, CBSI3AHHBIX CO CIIOKHBIMHU
TEKCTWIBHBIMU TEXHOJOTHSIMU, OCHOBAaHHBIMA B TOM YHCJIE HAa XHWMHYECKHX
mpolieccax, mMarepuaigax M KOMIIOHEHTax ObUIO sBHO HemoctarouHo. [lomaraem,
YTO JIaHHOW YyCWJICHHE OyaeT crmocoOCTBOBaTh Ooyiee TIIyOOKOW mpopaboTKe
KJIFOUEBBIX BOIIPOCOB, CBA3AaHHBIX C AaKTUBHBIM PA3BUTHUEM PBHIHKA HETKAaHBIX
MaTepUAIOB Ha OCHOBE XHWMHYECKMX BOJOKOH, a TaKXke pealn3anuei
HanpnonansHoro npoekra «HoBble MaTepHaibl U1 XUMHUSD.

bonee Toro, kimoueBbIM coObITHEM 2024 TONMa B TUTaHE U3MEHEHUS BEKTOPa
B CTOPOHY HETKaHbIX MAaTepHalOB M, IIHPE, TEXHUYECKOTO TEKCTUJIS CTAJIO
oTpaciieBoe 0J00peHHe MnpoekTa HOBOM «(CTpareruu pa3BUTHsSI TEKCTHIBHOU U
nérkoi mpomeinuieHHOCTH Poccuiickont @enepannn Ha nepuon no 2035 ropay,
nHunupoBanHoil Corosznernpomom u nonarorosiaeHHon HUY BIID. Crparerus
MPEANONIaracT  pa3BUTUE  HMHTETPUPOBAHHOW  INPOM3BOJICTBEHHOM  LEMOYKHU
CUHTETUYECKUX MaTepHalioB, BKJIKOYAas pa3BUTHE IPOU3BOJCTBA TEXHUYECKOTO
TEKCTWJISl, HO XUMHUSI U XUMHYECKHE TEXHOJIOTUU HE MPOTHBOpPEYAT €IIE OJHOMY
3asIBJICHHOMY HAIPaBJICHUIO: LIETIOYKE HATypaJbHBIX BOJOKOH (JIEH, IIEPCTH,
XJIONOK, BHCKO3a), KOTOpas TakKe BKJIIOYAeT pPa3BUTHE IPOU3BOJICTBA
TEXHUYECKOIO TEKCTWISI U HETKAHBIX MaTEPHUAIOB.

Crnenyroiye 1aru HeTKaHbIX MaTepHaJIOB CBSA3aHBI TaKkKe ¢ QenepaIbHbIM
npoekToM «Pa3BuTHE NPOU3BOACTBA KOMIO3UIIMOHHBIX MAaTE€pPUAIIOB», KOTOPBIN
MpearnoiaraeT pa3paboTKy W BHEAPEHHE OKOJO JBYX JECSTKOB IMEPCHEKTUBHBIX
MIPOAYKTOB JUISl PA3JIMYHBIX OTPACIIEN TPOMBIIIIEHHOCTH.

IlepeocMmpICiieHHE 3HAYMMOCTH MHHOBALIMOHHBIX MAaTE€PHAJIOB, MTOJIMMEPOB,
KOMIIO3UTOB, HETKAaHbIX MAaTEpHAJIOB, TEXHUYECKOTO TEKCTWJII B HAIlM JHU
ykiaabiBaercss B (apsarep CTpareru HayYHO-TEXHOJIOIMYECKOTO PpPa3BUTHUSA
CTpaHbl, LeJeld U 3a7ad pa3BUTHS HAyKHW U MPOMBIIUIEHHOCTH, 0003HAYEHHBIX B
nocinanun  Brnagumupa Ilytuna @epepanbHomy CoOpanuto, Konnenmuei
TEXHOJIOTUYECKOTO pa3BuTusi Ha mnepuon no 2030 roma, a Takxke o0cobOou
3HAYMMOCTH YK€ YIIOMHMHABULIETOCS BbIlIEe Hanmnpoekra «HoBele Marepuansl u
XUMUSD.

C TouykM 3peHUs] METOJOJIOTMH MPOJBHKEHUS WHHOBALMH, HaOIIOmaeTcs
uMeHHO K wutory 2024 roga HauOojiee AaKTUBHBIM OTKIMK CO CTOPOHBI
OTE€YECTBEHHBIX HAYYHBIX KOJUIEKTUBOB M MCCIIEOBATEIbCKUX TPy, KOMIIAHUH,
Jabopatopuil U3 JPYKECTBEHHBIX M HEWUTpaAJbHBIX TOCYIAPCTB HA OTKPBITHIC
WHUIMATUBBI,  BBIPAXKEHHBIE B  CHEHUAIbHBIX  OOpaIICeHHAX  KPYIHBIX
IIPOM3BONTENEH, HAIpUMEp, B CIIELMAIU3UPOBaHHbIX pasnenax: «MccienoBanus,
BHeApeHus. [Ipumianmenne Kk COBMECTHON Hay4HO-HCCIIENOBATENbCKON padoTe» u



aKKyMYJISIUM ~ HAyYHO-TEXHMYECKUX U  HCCIEHOBATEIbCKUX  TEMAaTUYECKUX
HapaOOTOK TMOCJIETHUX JIeT B pasaenax, Hampumep, «Hayunas nurteparypa»
(KpaTKuil CIHUCOK HAy4HBIX MyOJIMKalMi 1O TeMaM HUCCIeIOBaHUM, pa3pabOTOK U
BHEJIPCHUN HETKAHBIX MAaTEPUAIIOB?).

JlaHHBIE pa3aebl HaXOASITCs B MOCTOSHHOM 00HOBJIeHUU. B 2024 romy ObL1
pacIMpeH BBIOOPOYHBINA CIHUCOK HAyYHBIX ITyOJMKAIMi, OO TeMaTH4eCKUN
nepeueHb KoTopbix cocrtasinger Oomee 10 000 (!!!) umcrounukoB. C yuétom
pa3BuTHs 1uppoBu3anuy U Al KOTMUECTBO OTKPBIBAEMBIX JOCTYITHBIX HCTOYHUKOB
CTPEMUTENHFHO YBEIIMYMBACTCS, a MAPaJAUTMbI aHanu3a uHpopmanuu B big data o
BHEJIPEHUSIX M BO3MOXKHOCTSIX HETKAaHbIX MarepuaioB B 2024 romy npuBenu,
HanpuMep, K TOMY, YTO JU3AWHEPCKHUE MOAXOAbI K M300pa3UTEIbHBIM METOIUKAM
ObLIM BIEPBBIE MPEJCTABIECHbI B COYETAHUM C MAaTeMATUYECKUMH MOJCIISAMHU
pacu€ra CBOWCTB W KauecTB (CyMMapHO€ TEIJIOBO€  CONPOTUBIICHUE,
BO3IYXOIPOHHUIIAEMOCTh, (DOPMOYCTOWYMBOCTh, THTPOCKOIMUYHOCTH MW TIp.)
HETKaHBIX MaTepHUAIIOB B KOHKPETHBIX HM3AENUSIX, MOATOTOBIEHHBIX JJIS MOIINBA

OF

[lo mpenBapuTeNbHBIM OLIEHKaM, 00bEM pBhIHKA HETKAHBIX MaTepUajoB IO
utoram 2024 rtoma coctaBuT 93 wipa pyO0. DTOT pe3ynbrar NpakTUYECKH
cooTBeTCTBYeT YpoBHIO 2023 roma, HECMOTpsT Ha BBI3OBBI, CBSA3aHHBIE C
sKoHOMUYecKo HecTtabuiabHOCTRI0. C 2017 mo 2024 roa poCCHIICKHN pPBIHOK
HETKaHBIX MAaTEPHAIOB AEMOHCTPUPOBAT YBEPEHHBIN CPEIHErOAOBOM TEMII POCTa

(CAGR) na yposne 11%.
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* 3a 2024 rox mpenocTaBiIeHbl OIICHOYHBIE 3HAYCHHUS

2 CwM. https://hollowfiber.ru/main/info/issledovaniya-i-vnedreniya , a TaKKe
https://hollowfiber.ru/main/info/nauchnaya-literatura



https://hollowfiber.ru/main/info/issledovaniya-i-vnedreniya
https://hollowfiber.ru/main/info/nauchnaya-literatura

** maHHBIE IO MIPOU3BOJICTBY B PoccHi B CTOMMOCTHOM BBIpaXCHUH TpepocTaBieHsl mo kogxy OKB3JI 19.95
*#* maHHBIC 0 BHEITHETOPTOBBIM OTIEPAIIMSIM B CTONMOCTHOM BBRIpaKEHHH TpepocTaBieHsl mo koxy TH BD/] 5603

OTedecTBEHHBIC MPOU3BOAUTENN YACPKUBAIOT 79% pBIHKA, MOATBEPKIAS
CBOIO JOMUHHUPYIOIIYIO TTo3ulrio. [1o utoram nepBsix AeBiITH mecsieB 2024 roxa
npou3BoACTBO B Poccuu Boipocio Ha Breuatstonue 20,5%. JIbBuHast 10751 phIHKa
— 6omnee 80% — obecneunBaeTcs npeanpusTUusamMu LlenTpansHoro ¢genepaibHOTO
okpyra. OHako cTOUT 00patuTh BHUMaHue Ha KOHbIN (henepanbHbIi OKpYT, Tjie
MIPOU3BOJICTBO YBEIIMUUIIOCH B CEMb Pa3s.
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NHoCTpaHHble KOMIAHUM 3aHUMAOT ocTaBiuecs 21% B CTOMMOCTHOM
BbIp&KEHUU. VIMIIOPT NEMOHCTpUpPYET HUCXOASIIMKA TpeHI: K KoHuy 2024 roga
00BbEM 3aKyIIOK, IO IIPEIBAPUTEIBHBIM OIICHKaM, cOKpaTtutcs Ha 17%.

7

N

O6bem MMMNopTa HETKaHbIX MaTepManos B
Poccuu 3a nepuop 2017 - 2023 rr., B
CTOMMOCTHOM BbipakeHnu (Toic. gon. CLLA)

350000
300000

250000
200000
150000
100000
50000

2017 2018 2019 2020 2021 2022 2023

JlugepoM cpemy UMIOPTHPYEMBIX KAaTErOpHid OCTAIOTCS MPOYHME HETKAHBIC
MaTepHualibl U3 XUMUYECKAX HUTEH C mIOTHOCThIO oT 70 mo 150 r/m?, Ha Moo
KOTOPBIX TpHUXoAuTcs okoio 17% ot obOmero oO0bema. Kurtaii mpomommkaer
yAEPKUBATh MEPBEHCTBO CPEIU MOCTABIIUKOB, oOecreunBas 58% ummopra.

o i

“17% ) 58%

Mpoune HeTKaHble Wmnopt u3 Kutas
MaTtepuanbl U3 XUMUYECKNX
HUTEeM, C NOBEPXHOCTHOW
NAoTHOCTbIO Gonee 70 r/m2,

HO He 6onee 150 r/m2 . l 3 0/
(o)

mnopt 13 NepmaxHmnn

% i

* ©e3 ydera 1moctaBok u3 crpad Tamoxennoro Corosa

o

[Tocne pe3koro mnageHWsi SKCHOPTHBIX mpomax B 2022-2023 ropax
cuTyanus u3mMeHunack: B 2024 romy poct onieHruBaercs Ha ypoBHE 15%. OcoOeHHo



pUMeyaTeIbHbl U3MEHEHUsI B CTPYKType 3KcnopTa. Eciin paHee 0CHOBHYIO 10110
3aHHMMAaJH JIETKHEe HETKaHble MaTepuaibl C IIIOTHOCTHIO MeHee 25 1/m?, To B 2024
rony 6onee 50% skcrnopra NpuUIUIMCh HAa OoJiee IUIOTHBIE MaTepualbl — CBBIIIE
150 t/M?. DTOT cIBHUT MOAYEPKUBACT TPAHCHOPMAITUIO OTPACTH U POCT 3aMpPOCOB
Ha BBICOKOKAYECTBEHHBIE U CIIELUATIN3UPOBAHHBIE MaTEpUAJIbI.

OCHOBHBIMH B3aMMOCBSI3AHHBIMU (aKTOPaMM BO3AEHCTBHS HA CIPOC
HA 0Te€YeCTBEHHOM PbIHKE HETKAHBLIX MaTepuasioB’ B 2024 roay siBJISJINCSH:

1) poct moTpeOHOCTM B HETKaHBIX Marepuaiax (B IEpPBYIO O4YepEe.b,
yTEIUIUTENN JUIsl OAeXapl M crnenodyBu, CU3, HanomHuTenu i
MarpacoB, KOMIUICKTYIOIIUE JUISi TEXHUKA W TIP.) CO CTOPOHBI
rOCyJapCTBEHHBIX U KPYIIHBIX KOPIIOPATUBHBIX 3aKa34MKOB;

2) pocT cmpoca Ha MPOAYKIHIO C HETKAaHBIMH MarepuaiaMu B
MOTPEOUTENBCKOM CETMEHTE, CBA3aHHBIM C YBEIUYEHUEM JCHEKHOU
MAacchl, MHQISLUOHHBIMU npoueccamu® (mocrenbHbBIC
MPUHAJIEKHOCTH, YTEIUIEHHAS OJIXK/1a BCEX TUIOB, YTEIUIEHHAs O0YBb,
CTPOUTENbHBIE M AKyCTHYECKHE HETKAaHbIe Marepuaibl, MSITKUe
UTPYLIKH, HAOOPBI 1151 TBOPUECTBA,;

3) pOCT  OTEYECTBEHHBIX  TOBAPONPOM3BOAMUTENCH,  MPUMEHSIONINX
HETKaHbIE MaTepuasbl Pa3Ju4YHbIX TUIIOB;

4) tpanchopmarus NOTPEOUTETBCKUX IPEANOYTEHUN —
YIIOBJIETBOPEHHOCTh KA4E€CTBOM, CBOMCTBAMH, OSKCILTyaTallHOHHBIMU
XAPaKTEPUCTUKAMHU HETKAHBIX MATE€PUATIOB B PA3JIMYHBIX H3JIEIUAX U
00BEKTax, COOTBETCTBUE IICHOBBIM OXHUAAHUSM, JIOCTYIHOCTH U
HKOJIOTMYHOCTH M O€30MacHOCTH HETKaHbIX MaTepuajoB; pacTyllas
CUMIIATUSI MW JIOBEpUE TMOTpeduTeNed K  BBICOKOKAUE€CTBEHHOM
CUHTETUYECKOM HETKAHOW MpOAYKUWH, CHUKEHUE AaHTUNATUU B
CPaBHEHHH C MPOAYKIUEN U3 HATYPAIBHBIX KOMIIOHEHTOB®;

5) ycniemtHO #  AQQGEKTHBHO TOMYISIpU3UpyeMasi  YHUBEPCAITBHOCTB,
NOJU(PYHKIIMOHAIBHOCTh U BapUATUBHOCTh HETKAHBIX MaTepuajoB B
UJEO0JIOTUHN «TO, U3 YETO MOXKHO CAENaTh BCE!»;

6) pa3BuUTHE MPOTHO3MPYEMOTO HaMH paHee HampasicHus Smart-textiles,
BBISIBJICHUE 3HAYUTENIBHBIX IIEPCIIEKTUB HETKAHBIX TEXHOJIOTMM B
KOHTEKCTE «YMHBIM TEKCTHIIbY;

7) pacnpocTpaHeHHE JOCTOBEPHOH HWH(POPMAIMKM O KAYSCTBEHHBIX
HETKaHbIX MaTepuaiax 4epe3 MapKeTIUIEHChl, CUCTEMbI MAPKUPOBKH;

3 PaccmaTpuBaroTCs PEUMYIIECTBEHHO HETKAHBIE MATEPHMAJIB HA MOJIMI(GUPHON OCHOBE, JaHHBIE MPUBOJATCS TIO:
a) CTaTUCTUYECKUM M aHaiuTHueckuM rnokasarensim OOO «Tepmonomn», 6) MOHUTOPHHTY KOHKYPEHTHOH CpPEAbl, B)
TEHJEPHBIM CBEJICHUSIM, T) TAMO)KEHHOW CTaTHCTHKE.

4 Ilo maunbiM bBanka Poccum, TONbKO B cenrsope 2024 roma nmeHexxHas Macca (arperar M2) B Poccum B
HallMOHAJILHOM OIIpe/IeJIeHUH yBEINIMIach Ha 1,4 TpiH pyOuelt, wiu Ha 1,3%, 1o 107,6 TpyH pyOnei.

% Tlo naHHBIM OIPOCOB M HAYYHBIX MCCIIEN0BaHHI, pasMeménnbIx B 2024 roy Ha Scopus u elibrary.



8) Mepbl rocynapcTBeHHOM, (OHIOBOW U OAHKOBCKOW  MOIICPIKKHU
uccienoBareneil, pa3pabOTUMKOB U MPOU3BOAUTENCH  HETKaHBIX
MaTepuasos,

9) ocobo orMeTuM 37ech Kak (PakTOp BO3ACHCTBHS Ha CIPOC HETKAHOU
npoaykiuu Ilpukaz Munnpomropra Poccum or N 4928 "O6
YTBEPKJICHUU nepeyHs KPUTHUYECKOM OPOAYKIIMU  JIETKOU
npomblnieHHOCTH  Poccuiickon @enepanuun Ha 2023 rom m Ha
maHoBbI iepuoa 2024 u 2025 rogos";

10) akTHUBHO BHEIPSAEMOE CETOAHS MPUMEHEHHE MEMOPaHHBIX TEXHOJOTHH
(IpeuMyIIeCTBEHHO, 3TO TKAaHM C MEMOpaHHBIM TOKpPBITHUEM) B
MAKETHBIX PEHICHUSIX C HETKAHBIMU MaTepHUallaMu;

11) pa3BUTHE TEXHOJOTWH, CBSA3aHHBIX C AKTHUBHBIM IPUMCHCHUEM
HETKaHbIX MaTepUaJiOB, TAKUX KaK KOMIIO3UTHI Ha HETKAHON OCHOBE,
«MSITKasi CTEHa» B CTPOUTEIHLCTBE MHHOBAIIMOHHBIX O0BEKTaX TypU3Ma U
OTAbIXa (TJIBMITUHTH, CEepbl, TEOKYIIOJIA U Tp.);

12) wmaxuHepuss W peanuzanus (yTYpUCTHUYCCKOTO, CIOCOOCTBYIOIIHE
MPOJIBMOKEHUIO  TPEACTABICHWM B OTpPacieBOM  Cpene W
NOTPEOUTENHCKOM OOIIIECTBE O HETKAaHbIX Marepuanax (HEKOTOpbIe
npumepbl 2024 roma mpuBeneHbl B (¢uHANE 0030pa Kak MpPUMEPHI
«HEBO3MOYKHOTO pPEaJM3yeMOro» WIH, KaK paHee HCCIeA0BaIOCh
OTpAclIeBBIMM  clielMaiducTamMu, B pyciae «HeBosmoxHoe — —
BO3MOXKHO!%»);

13) KOHCONMAMPOBAHHAS TOMJICPIKKA PA3BUTHS HANPABICHHUS HETKAHBIX
MaTepUagoB, TEXHUYECKOTO TEKCTUJIS OTPACIECBBIMU OOBEAMHEHUSIMU
(CoroznermpoMm, Accommanus TexkctuibiuukoB Poccun, MKIIIT (p) u
1p.), BBICTABOYHBIMU M (POPYMHBIMH KOMIAHUSMHU (B paMKax MPOEKTOB
«HTEpTKAHBY, «Texctunpnernpomy», «TexXHOTEeKCTUIIbY,
«ConpyxecTBo MOMBI», «3enénas EBpazus» u ap.);

14) nmoCTHXKCHHMS MHKPO- W HAHOTEXHOJOTMH B OOJACTH HETKAHBIX
CTPYKTYp';

15) KOCBEHHBIM MO3UTHUBHBIM dakTopom aBTOpaMH TaKKE
paccMarpuBaeTcs  pa3BUTHE cerMeHTa MOI: STWICHITIMKOIN U
CMEKHBIE TTPOJTYKThI, KOTOPbIE MOT'YT OBITh MPUMEHEHBI B TIEPCIICKTUBE

IIpr Ppa3BUTHH OTCUYCCTBCHHBIX IIPOCKTOB BO3MOKHOTO
6 Banos, B.B. Heo3moxnoe - BO3MOKHO (mprmMeps! WHHOBAIIUOHHOI'O MIPUMEHEHHS
HETKaHBIX MaTepHUaoB) / Bropoii MEXKTyHapOAHBIN HAyYHO-MPAaKTU4YECKUN CHUMIIO3UYM
Hayka —  TekCTHIBHOMY  IPOHU3BOJCTBY: HOBEHIMEe  oTpacieBble  Hay4yHble  pa3pabOTKH B

chepe  TEXHMYECKOTO  TEKCTWISI M TPAKTUYECKHH  OMBIT WX  NPUMEHEHHS:  Marep.CUMI.  —
M., 2017. - C. 27-28.

" AHOHCHMpyeM TpeNCTaBleHHe J@HHBIX TEXHOJOTMH B aKaJIeMUYECKOH MOHOrpa(uu, TOCBAMIEHHOH (QU3MKO-
XMMHUYECKHM crioco0aM Mou(UKanuy HETKaHBIX MaTepualoB, KoTopas Bbliiaer B 2025 roxy.



MHOTOTOHHAXHOTO Npou3BofcTBa I[IDTM-BOJIOKOH /I  HETKaHBIX
MaTepuanos®,

B3aumocBsizannbie (paKTOpPbI, OKAa3aBIlIle HETaTUBHOE BO3/IeliCTBHE HA
PBHIHOK HeTKaHbIX MaTepuaios’ B 2024 roay:

1) npunsateiii EBpocoro3om 15-if makeT caHKINM, B KOTOPBIH TaK)Ke BOIILIN
54 ¢uznuma u 30 xommanwii u3 Poccun, Kuras u KH/IP, a Takxke panee
BBEJIEHHBIC U JIEUCTBYIOIINE aHTUPOCCUNCKUE CAaHKIINH;

2) KpUTHYECKH pe3kuil poct ¢paxra xoHTerHepoB 3 KHP (B mexabpe
CTOMMOCTh (paxTa KOHTEHHEPOB TpPHU JIOCTaBKe TPpy30B u3 Kwurtas B
Poccuro BeIpocia B 2 paza mo CpaBHEHUIO C TeM ke mepuogom 2023
roxa, ot 8 Teic. $ 3a KpynHOTOHHAXHEIN KoHTEHHEP™?);

3) CIIOKHOCTH C TMPOBEJACHHWEM OIUIAT, WU3MCHEHHE CXEM IPOBEICHUS
aTexed TpU  TOPSIMBIX  3aKylKax, TpeuaepaMu; YKECTOUYCHHE
KOMILIACHCA B OTHOIIIEHUN POCCHUHCKUX KOHTPAreHTOB;

4) yBenuuuBarouiics skcropt TopapoB u3 KHP (roroBeie usnenus, B T.4.
TeKCTUJIBHOM W JIETKOM MPOMBIIUICHHOCTH, MaTpacoB, MeOenu,
KOMIUICKTYIOIIUX U TIp., TA€ JOJS ONOCPEIOBAHHO MOCTYIAIOIINX
HETKAHbIX MaTepUaoB He yureHall);

5) CHMKECHHE KadecTBa HEKOTOPBIX BTOPHYHBIX (PEIUKIMHIOBBIX U
MOJIUPEIUKINHTOBBIX)  MOJUA(PUPHBIX  BOJIOKOH, Kak  CJEJCTBUE,
CHUKCHHE ps/la KAaYCCTBEHHBIX XapaKTEPUCTHK APTHKYIOB HETKAHBIX
MaTepuasoBs, BBI3BAHHOE CTpEMJICHUEM OTE€YECTBEHHBIX
IPOU3BOJUTENCH CHU3UTh CE0ECTOMMOCTh HETKAHBIX MaTepUaJIOB;

6) UCKIIOYEHHWE W3 TOBAPHBIX IMMO3WIUN IEJIBIX JIMHEEK HETKAHBIX
MaTepuasos, npu  TPOU3BOJICTBE KOTOPBIX  HCIIOJIb3YIOTCS
9KCKJTFO3UBHBIC BOJIOKHA C n00aBIEHHBIMU CBOMCTBaMH,
MIPOM3BOIAIINECS B HEIPYKECTBEHHBIX TOCYIapCTBAX;

7) poct kKoHTpadakTa (HAmpUMEp, CBSI3aHHOTO C HCIOJIb30BAHHEM
TOBApHBIX 3HAKOB) W PacHpOCTPaHECHHWE HEIOCTOBEPHON WHMOpPMAIHU B
CMMU 0 poccuiicKuX U 3apyOexkKHbIX HETKAHBIX MarepHanax.?;

& Haubouee nospobHas uupopMalms pasmemaercs Ha pecypee glycols.ru.

® 100 % MMIOPTO3aBUCUMOCTH OT MEPBMYHBIX ITOJHA(MPHBIX BOJOKOH, KaK HAMHU IIPOTHO3HPOBAJIOCH DaHee,
coxpanmiack B 2024 roxy.

10 YyuTeiBaeTCs Takxke MajeHUE Kypca pOCCUHCKOMN BAIIOTH B PyOIEBOM BhIPAKEHHHU.

11 B cOOTBETCTBMHM ¢ MOHMTOPHHIOM JIAHHBIX TAMOKEHHOU cTaTucTHKH Kuras.

2B 2024 roay B MmonutopuHre CMHU 110 TeMaTHKe HETKaHbIX MaTEpPUalloB OTMe4eHO 126 ciyuaes ¢ IpAMOH Wiu
KOCBEHHOM pEKIaMOi MPOTYKIIMH HEAPY>KECTBEHHBIX TOCYAApPCTB M TOBApPOB, MMEIOIINX ITOJIHOE 3aMEIICHHE B
npoMbInuieHHOCTH P® (THHCYneHT, n3ocodT, mpuUManodrt, BaITEPM H IIp.). ABTOPHI HCCIIEAOBAHUS CUHTAIOT
KaTerOpPUYECKH HENpUEeMJIEMBIMU Takue (OPMbI NPOABIKEHUs 3apyOeKHOH NPOAYKIHMH B YCIOBHUSX ITOJUTHKH
TEXHOJIOTHYECKOr0 JIMAEPCTBA, UMIIOPTO3aMELIEHUsT U PAa3BUTUS HAIMOHAJIBHOTO PBIHKA BBICOKOKAYECTBEHHBIX
HETKaHBIX MaTepuanoB (Hampumep, Openabl ««Xomtodaiibep»», «Shelter», «Cnaiitexcy «Sonifer» u nap.),
HOPeJyCMOTPEHHBIX B IpoekTe «CTpaTeruy pa3BUTUs TEKCTHIbHON M JNErkoil mpoMblluleHHOCTH B Poccuiickoi
®enepanuu 10 2035 rogay.



8) NpaKkTUYECKHU MOJHOE OTCYTCTBUE KOHCTPYKTHBHOM TEXHOJIOTMYECKOM
KOMMYHHUKaLIHH c BELYILMMU 3aMaIHOEBPONEHCKUMH u
CEBEPOAMEPUKAHCKUMH  pa3spabOTUMKaMH M [POM3BOAUTEIISAMH
00OpYIOBAHUS U TEXHOJIOTUI, BOIIOKOH U MATEpHAIOB, KOMILIEKTYFOIHX
M KOHEYHBIX W3eIMH, OONajaolMX 3HAYMTENBHBIM  YPOBHEM
KOMIETEHIMM M  CIOCOOHBIMH ~ IIPUHECTH  MOIb3y  POCCHICKOM
IPOMBILNIIEHHOCTH HETKAHBIX MATEPUAIOB™;

9) cHCTeMHOE NpPOABMKEHUE HANpaBICHUH «Iu3aliH M MoOma» Kak
«BEpIIMHLI OTPAcIEBOM NHMPaMHABDY, (OPMHUPYIOLIEE OJHOCTOPOHHEE
IPEJCTABICHAE O COBPEMEHHBIX TEXHOIOIMAX TEKCTHIIBIEIIPOMa, Ha
BTOPOl IIaH OTBOASA JEHCTBUTENBHO KIIOYEBHIE, PEAJbHO 0a30BbIE
BOIIPOCHI, CBA3aHHBIE C CHIPHEM M MarepualaMM, OOOPYIOBAHHEM H
KOMIUIEKTYIOIIMMHM, B  YacTHOCTH, C  BBICOKOTEXHOJOTHYHBIMU M
MHHOBAIIMOHHBIMU HETKAHBIMH MaTE€PHAIIAMH.

Bnpouem, HeratuBHble (DAKTOpPbl  OKa3aJIUCh MNPEONOJUMBIMH IO
«raMOyprckomMy c4€Ty», K HUM MOJ0TPAciib HETKaHbIX MaTEepHaJIOB ObLja B LIEJIOM
rOTOBa Ha YPOBHE OXHJAHWM M BEPHOrO IPOrHO3MpoBaHMs. Tak, Hampumep,
«Tepmomion» ywxe B Hauaine 2024 roma oOBSBUI O paACHIMPEHUM IITaTa
COTPYIHHMKOB (TIPEMMYUIECTBEHHO, TEXHUYECKOTO W HWHXEHEPHOIro npoduis) B
CBSI3U C yBeJIMYEHHUEM O0bEMa paboT Ha JUHUSAX B MockBe M MOCKOBCKOI
oOnacTH.

B 2024 rogy kak KJII04 HOBBIX TEKCTUJIBHBIX TEXHOJIOTHI ObLIa MpU3HaHA
noJM(pyHKIIMOHANBHOCTh. JlaHHas OCOOEHHOCTH B TOM YHCJIE€ M HETKaHBIX
MarepuanaoB ormeueHa npemuei IlpaBurenbctBa Poccuiickoin ®@enepauuu 2024
ronga B oOiacTd Hayku U TexHUkH (pacmopsikeHue I[IpaBurensctBa Poccuiickoit
®enepanun ot 28.10.2024 Neo 3026-p) — «3a pa3pabOTKy WHHOBAIMOHHBIX
TEXHOJIOTUYECKHUX PEeUIeHUH, 00eCTICUNBAIOIINX CO3/IaHUE TTOMU(YHKIIMOHATbHBIX
TEKCTWJIBHBIX MaTepUajioB M M3ACIUN W3 HUX». Takoe NpU3HAHUE OTKPHIBACT
HOBBIE TOPU3OHTHI Pa3pabOTOK M BHEIPEHUHN MPOMYKIIMH Ha HETKAHOW OCHOBE U C
HETKaHbIMU MaTepualaMu.

13 BcecTopoHHHMii aHanM3 MEPENOBOTO 3apyOEKHOTO OINBITA CETOAHSA KAaK HHUKOIIA AaKTyaleH B KOHTEKCTE
HUMIIOPTO3aMEIICHHE U TEXHOJOTHMYECKOTO CyBepeHuTeTa. MBI BHIUM, KaK 3apyOexHbIe KOPIOPALIUH ONIEPAaTHBHO U
YCIEIIHO BBIBOASAT HAa MHMPOBOM pHIHOK MHOTOYMCIEHHBIE MOAHMGUKaHTHL. Hampumep, HOHOMOITIOIMIAOIINE
abcopOupyromne BOJIOKHA C Pa3IMYHBIMM XMMHUYECKH MOIM(UIMPOBAHHBIMU 3aMEHHUTENISIMH C TOTJIOLIEHUEM M
necopbuueii noHoB (10 ywacreit Ha MuumoH, pH = 5,0). AKTUBHO BHEIPSIOTCS pPEereHepHpOBaHHBIC KOJUIAr€HOBBIE
BOJIOKHA C MATKOH TEKCTypoH, HAWBBICIIUMH TIOKA3aTEeISIMH  BJIATOMIOTJIONICHHSA,  JECOPOMPYIOIINMH,
JIE30/I0pUPYIOIMMH ¥ aHTHOAaKTepUalbHBIMHA CBOMCTBAaMH, OTHECTOMKOCTBIO. MBI BHAMM M aHAIM3HPYEM, Kak
3apyOeXHbIe KOJUIETH 3aHUMAIOTCsI HHKyOanuel BEICOKOIIPOUHBIX, JIETKUX, APMHUPOBAHHBIX BOJIOKHOM IUIACTUKOBBIX
MaTepHajioB, BBICOKONIPOYHBIX M BBICOKOKECTKMX M  BBICOKOIIPOM3BOIWTENBHBIX BOJOKOH, IPOABHIAIOT
SHEpProcOepeXeHne M HCIIOIH30BAHNE BO30OHOBIIEMBIX HMCTOYHHKOB JHEPTHH, a Tak)Ke HHHOBAIIMM B CaMHX
npoueccax MOAWGHKALMHA MaTepHAIOB NpoLEeccax U APYrHe TEeXHOJIOTMYecKHe (PU3UKO-XMMHUYECKHEe WHHOBALIWH,
BBICTpamBas «00MEeCTBO Oymymiero»: kanecaron.com, trevira.de, teijin.com u ap.



3HAUUTENbHBIE TOPU30HTHl B IEPCHEKTUBHOM Pa3BUTHUM HETKaHBIX
marepuasioB B 2024 rogy ObulM CYMMHpPOBaHbI B LEJIOM pAJI€ HAy4YHBIX,
UCCIIEZI0BATENIbCKUX u IPOMBILIUIEHHBIX IIPOEKTOB, HOCBSIIEHHBIX
WHHOBALIMOHHBIM ~ CTIOCO0aM  (PU3UKO-XMMHUYECKOH MOMU(UKALMK  HETKaHBIX
marepuanoB. B 2025 rogy k Bbelmycky Ha 0a3e 3TuXx pabOT M BHEAPEHUM
IpOoAyKUUHU OyZIEeT BBINYIIEHA MOHOTpa(usi, KOTOPYIO COCTABUTENN HMPOTHO3UPYIOT
KaK «COOBITHE TO/Ia» B cpepe HETKAHBIX TEXHOJIOTHIA.

HecMotps Ha TO, uro B 2024 Tomy HauOomee MOMYJISPHBIMU MOAXOAAMH
BO3JICHCTBYSI HA HETKAaHBIE MaTepuaibl ObUIM: 1) «OT TeMmeparypel» H 2) «OT
KUIKOCTH», TaKXKe TMOJYYWIM  YCHEIIHOE  PaclpoOCTPaHEHUE  CIOCOObI
KOHCTPYUPOBAaHMSI BOJIOKHUCTBIX CMECEH, IO HAHONPOIMUTOK, TEPMHUYECKOTO,
paauanroOHHOIO, MIA3MEHHOT0, Y®-BO3IEUCTBUSA, MArHETPOHHOTO PACIbUICHUS U
np. bonee Toro, B KOHTEKCTE «IpelaCKa3aHUs CTPYKTypbl Oenka» [[»Buaom
beitkepom (David Baker), JIxxonom J[[xamnepom (John Jumper) u Jlemucom
Xaccabucom (Demis Hassabis), 6b110 3asiBieHO B komMeHTapuu kK HobesreBckoi
npemur no xumuu 2024 roma, yro nocpeactsom MU yxe MOXHO OTKpBITH
COBEpIICHHO HOBBIE BO3MOKHOCTH TapMOHHM3allMU TOJIMMEPHBIX U OEIKOBBIX
KOMIIOHEHTOB. A JUI1 Hac Ba)XXHO 31€Ch YBUAECTh W NPHUHIMIHAIBHO HOBBIE
MOAXOAbl K CO3JAaHUI0 HOBOM HETKAHOW MaTEpPUAIBHOM CPEIbl, 3BOJIOIMOHHOU
MaTepUH, C COCOUHEHHBIMHM, €CTECTBEHHO, «HETKAaHHO» MAaKpO-, MHKpPO- U
HAaHOKOMITOHEHTaMHU.

Co6biTuem 2024 roga cran yueOnuk T. A. @enoposoii u 1. H. Mycuna
«OCHOBBI TPOM3BOACTBA W O0OpyIOBaHUE /I M3IOTOBJIEHHMS HETKAHBIX
MAaTepHAaJIOB», B KOTOPOM IpOaHaJIM3UPOBAaHbl MHOrOOOpa3Hble COBPEMEHHbBIE
BHJIbI U TEXHOJIOTMM IPOMU3BOJCTBA HETKAaHBIX MarepuaioB. He mMeHee BaKHBIM
CTaJIO MOSABJICHUE HOBOM MOHOrpagum " @dusnka HeTKaHbIX MATEPUAJIOB' .

2024-# rox MOATBEPANI, YTO TOTAILHOE PA3BUTHE TEXHUYECKOTO TEKCTHUIIS,
HETKAaHbIX MAaTepUaIOB — CTAHOBHUTCS MPAKTUYECKU Oe3albTepHATUBHBIM
TpeHIoM. PaccMOTpuM, Kak MHOBIUSIM COOBITHS ToOcieqHUX 1 uinm 2 jeT Ha
Pa3BUTHE CEKTOPA KOMIIOHEHTOB [JIi HETKAHBIX MATE€pUAJIOB, BOJOKOH, [IDTO.
Htak, romom panee cooOmranu, uyto 3kcrnopt [IDTD u3z Kurtas Beipoc Ha 13%.
JenapramMeHT 1o aHanuTUKe B xuMmuueckout orpaciu Al TOK coobmmn o 3amycke
Zhejiang Petroleum and Chemical (ZPC) moniHocThI0 TI0 niepepadoTke HedTu 20
miH T/1, Hengli Petrochemical — 20 mun 1/T., Hengyi Petrochemical — 13,5 mun
T/T., a Takke Shandong Yulong Petrochemical — 20 mun 1/r. HoBble npenmnpusitus
MO3BOJISIFOT BBIMYCKaTb B TOM YHCIE NApakCUIION, WUCIOJNb3yEeMbId I CHHTE3a
TepeTaneBol  KUCJIOThL,  MOJMYNPOAYKTa, KOTOPBI  MpUMEHseTCs  Jif
npousBojicTBa nonudtTuiaeHtepedranara (II1TD). Ilo ganueim ALl TOK, romosoit
o0bem mpou3BojicTBa Bcex BUA0B [IDT® B Kurae B 2022 rogy coctaBui okoso 59
MJIH T NIPA BHYTPeHHEM crpoce B 55 muH T. Ceroass 54% BbIlyCKaeMOro B MUpE



[I9T® uaer Ha NPOU3BOJCTBO PA3IUYHBIX BOJIOKOH, 3 MUPOBBIM JILJEPOM B 3TOM
HanpasieHun sisercss KHP, Ha gomo xotopoil npuxoautcs 75% Npou3BOICTBA.
ComimacHo tamoxkeHHbIM aaHHbIM KHP, skcniopt I[I9T® no utoram 2023 roga —
no 11,2 mua 1. Jlanwele o wuroram 2024 roga Mbl B YKa3aHHOM KOHTEKCTE
pPacCMOTPUM COMOCTABUTEJIBHO C HAIIMMU BBIBOJAAMHU IOCJIE TMOCTYIUICHUS
aKTyaJIbHBIX CTaTUCTUUECKUX AaHHbIX U3 KHP.

BepHéMcs kK nepcieKkTuBaM, KOTOpbIE, BIIPOYEM, TaK WMJIM MHAYE OKAXKYTCs
BO B3aUMOCBSI3M WJIM 3aBUCHMOCTH OT IIPEACTABICHHBIX BbIIE CBeneHUM. M 3TO
YHUKAJIbHBIN KOHTEKCT, IIPENONIPEAETAIOIIMMI «CJIENYIOLIHE maru
IIPOMBIIUIEHHOCTI.

Urak, B 2024 roxy ObUIM BHEAPEHBI B IPOU3BOACTBO, JIMOO 3aaTeHTOBAHBI,
au00 TIIYOOKO HCCIIEIOBaHhl MHOTOUYMCIICHHBIC BapHWallid ¢ HETKaHbIMU
MaTtepuagaMu, 1100 u3aeus Ha 0a3e HETKAHbIX OCHOB M MaTpHII.

3nech I OpuUMeEpa Mbl TNPUBEAEM JIMIIb HEKOTOPbIE W3 HUX IS
JEMOHCTPALIMH CIEKTPA BOZMOKHOCTEW TEXHOJIOTUM, CBSI3aHHBIX C COBPEMEHHBIMU
HETKAaHBIMU MAaTe€pHalaMH. KOMIIO3ULMOHHBIE BOJOKHHUCTBHIE PAAUOIIOITIOMIAOIINE
MaTepUalibl; HETKaHbI€ TOJMMEpPHBIE MaTepualibl JUIsl pereHepauuu JAeQeKToB
CIIU3UCTBIX OOOJIOYEK MOJIOCTU PTa; PEOJOTUYECKHME U TPAaHCHOPTHBIE CBOMCTBA
TUIPOTEIEN U KPUOTeNel Ha OCHOBE ajbIMHaTa HATPUS M XUTO3aHA HA HETKAHBIX
BOJIOKHHCTO-TIOPUCTBIX ~Marepuajax Ha OCHOBE MOPCKHX IIOJMCaXapuoOB;
AaHTUMHUKPOOHOE HETKAaHOE IIOJIOTHO Ui YJABIMBAHMSI B3pBIBUATHIX BEIIECTB;
CTPYKTypoOOpa30oBaHUE€ B MPOU3BOJACTBE BOJOKHUCTO-MOPUCTHIX MOJIUMEPHBIX
KOMITO3ULIMOHHBIX MATE€pHaJIOB; YTEIUISIOIIME HETKAaHbIE MaTrepuajbl Ha OCHOBE
MHHOBALlMOHHBIX BOJIOKOH; HETKAaHBIN BBICOKOHAIIOJIHEHHBI Marepuall Ha OCHOBE
MOJIMTUAPOKCUOYyTUpaTa ¢ o- TpUKAIbLHUIPochaTOM; HaHECEHHE IMOIUMEPHOIO
HETKaHOIO  Marepuajga Ha  HENpPEephIBHBIM  YDIEPOAHBIA  Marepual;
MOIU(DUIIMPOBAHHBIE HETKAHbIE MaTepHalibl Ha OCHOBE MOJUIPONUIEHA C
(UIBTPALIMOHHBIMU W aHTUOAKTEPHAIBbHBIMUA CBOMCTBAMH; KOMITO3UIIMOHHBIE
Marepuanbl Ha OCHOBE MOAM(PHUIIMPOBAHHBIX HETKAHBIX MOJOTEH MJSl CO3JaHUs
JIeTaTeNIbHbIX anmnaparoB WM IJIaBCPE/ICTB; HETKaHbIE BOJOKHUCThIE MaTepHalibl Ha
OCHOBE cCMecel MOJMMEPOB MOJIMIAKTUA U MOJUTHIPOKCUOYTUPATA; ITACTUUHbIE
TUAPOU3O0JIALIMOHHBIE KOMITIO3UIIMOHHBIE MaTepralibl HA OCHOBE HETKAHBIX MOJIOTEH
Y MHOTHE-MHOT'H€-MHOTHUE JIPYyTHE.

PaccMoTpuM Takke TOMOJHUTEIBHO KOHKPETHBIE MPUMEPHI M HEKOTOPHIE
3HAKOBbIE M pe30HaHCHBIE cOObITHUA 2024 ropa, MOATBEPKIAIOLINE II00AIbHYIO
NEPCIEKTUBHOCTh  Pa3BUTHSI  HETKaHbIX  MarepuajgoB, HMHBECTULUHOHHYIO
MPUBJICKATEIbHOCTh HANpaBJI€HUW C HUMHU CBSI3aHHBIX, WHHOBAIMOHHOCTb U
noJU(YHKIIMOHATBHOCTh KaK CaMUX MAaTepuasioB, TaK M MPEACTABICHHOW HMKE
rajieper W3JeNuid ¢ ux npumeHeHueMm. B 3Toit HeOOIbIION, HO Pa3HOIUIAHOBOM
rajiepee Mbl MOCTAPAIUCh TNPEICTABUTh HE TOJIBKO Pa3BUTUE TPATUIMOHHBIX



HaIpaBJIeHU MPUMEHEHHUS CUHTETUYECKUX HETKAaHBIX MarepuanoB (yTerui€éHHas
ONIeK/Ta, JOMAITHUN TEeKCTWIb, MOAYIIKH, OJesiia, MATKas MeOenb, MaTpachl,
HHTEPbEPHBIE U CTPOUTEIIbHBIC 0a30BbIE MPOIYKTHI U TP.), CKOJIBKO «CIEAYIOIIUE
marm» TEXHOJOTHMW, HWHHOBAIIMOHHBIE K He(OpMaTHbIE pEIICHUS, KOTOPhIC
CTPEMUTEIBHO BPBIBAIOTCS B pa3JIMUHbIE OTPACIIH!

1. HecrannapTHble BBICOKOTEXHOJIOTMUHBIE Pa3padOTKH M BHEIPEHUS
2024 roma ObLTM TpencTaBiCHBI B (DUHANEC KPYIHEHIIEro npoekra ATeHTCTBa
KpeaTuBHbIX MHAYyCTpuil "®dabpuka mauzaitna 2.0". Tak, cTyaust apXUTEKTYphl H
nu3aiiHa «Litawr» mpe3eHToBajla HOBYIO KOHCTPYKIHMIO IIDMIHUHTA. buonnyeckuii
JIOM-KOHCTPYKTOP BBIIIOJIHEH TIO0 MOJEIM Oe3ynpeyHO U yHHBEpCAIbHOU
T€OMETPUYECKOU dhopmbl YCTPHIIBI (MoTroCcKa) c MIPUMEHECHUEM

BBICOKOTEXHOJIOTUYHBIX UHTEPhEPHBIX HETKaHbIX MaTepuaioB u
NOJIMPENUKIMHIOBEIX ESG-yTennurenei.
2. ®denepanpHas ciayxk0a 1O HMHTEIUIEKTyaJlbHOM  COOCTBEHHOCTH

(PocmarenT) BbImana mareHT Ha molsiesHyro mojenb Ne 2023121185/09(046312)
«KoHBepT 1 cnaceHuss HOBOPOXIEHHBIX B YPE3BbIYAMHBIX CUTyalusx». B
naTeHTe CoOOIIaeTcsi, YTO KOHBEPT [JIsi CIACEHUS HOBOPOXKIEHHBIX B
YpE3BbIYAMHBIX CUTYALUsIX COCTOUT U3 MOJIOTHUINA, COAEPHKALIETO OrHE3alUTHBIN
TPEXCIIOMHBIA Marepuall. BHENHWE CJI0M BBINOJHEHBI HA OCHOBE CIAHMEIIT,
BHYTPEHHUI CJIOM — HETKaHbI OTHECTOMKHM Martepuan. M3genune cHaOX)eHO
KECTKOM MOJJIOKKOM HAa OCHOBE HETKAHOIO IIIacTa. BBICOKOTEXHOJIOTMYHBIE
MaTepuaabpl  IO3BOJWJIM  CO34arb JIETKMM W KOMIAKTHBIA  KOHBEPT C
BBICOKORJIACTUYHBIMHA M T€PMETUYHBIMU YKPBIBHBIMU 3JIEMEHTAMMU.

3. Hwuzaitnepsl n3 IOxkHO-YpanbCKOro rocyaapCTBEHHOIO YHUBEPCUTETA
ctanu ¢uHamucTaMu (penepaabHOro MpoekTa ATEHTCTBA KPEAaTUBHBIX MHIYCTPHM
"®abpuka auzaitna 2.0". OHM BrepBbIe pa3zpadboTaii MHOTO(YHKIIMOHATBHOE
U3JIeINe, TOJHOCTBIO COCTOSIEE W3 HETKAHbIX MAaTepualoB: cHaHOOHIAa |
00BEMHOIO TEPMOCKPEIIEHHOTO HETKaHOTO MaTrepuaiabl Ha ocHoBe [IDTd-
BOJIOKOH. DTO KHHUTA-TOAYIIKA C BOBMOXHOCTbIO TpaHCPopMali B OOPTUKU st
KpOBaTKu. B kadecTBe HAMOJHUTENECH sl «OOJOXKKW» MPUMEHEHBI KIIACTEPHBIE,
HECBSI3aHHBIE HAMOJIHUTEIH, «BOJOKOHHBIC IIAPUKWY, & KCTPAHULBD - CO3IAHBI U3
00BEMHOIO AJIACTUYHOTO HETKAHOTO MOJ0THA). BMecTo TkaHu BepXxa NpUMEHSIETCS
craHOOH/I TIOTHOCTHIO HE MeHee 30 T/M.KB. ¢ ITu(POBOI MeYaThiO UILTIOCTPAIUN U
CKa30YHOI'O TEKCTA.

4, Ha kadenpe Mmemuumackor mHx)eHepun KazaHCKOro HalmoHajIbHOIO
MCCIIE0BATENbCKOT0 TexHonornyeckoro ynusepcurera (PI'bOY BO KHUTY) B
2024 rony ObUIM 3aBEPIICHBI UCCIICIOBAHUS PAHEBBIX MOBSI30K. YUEHBIC BBHISBUIIN
1 000CHOBAJIM BO3MOKHOCTH MCIOJIb30BaHMS HETKAHOTO MaTepraia u3 noimmdupa
B KadecTBe (YHKIMOHAIBHOM TMOAYIIEYKHM paHEBOM TOBS3KU. Pesynbrar
napaj0KCalIeH, Beb MOIUA(UPHBIC BOJIOKHA MaTepralia HerurpockonuvHsI ().



5. Texuuueckuit auzaitHep u3 Tainanna VB Adebaym m maragaHckuit
OXOTHMK W MyTellecTBeHHUK Muxann PygakoB paspaboranu 16 koHCTpyKuuit
CHaJbHBIX MEIIKOB HETKAHBIMU MaTepuallaMU-yTEeIUIUTEISAMU I KIMMAaTHYECKUX
ycioBuid o -60 C! Poccuiickas mponykuus craja IONyasipHa y Ta€KHHUKOB,
pbiOakoB, myTemecTBeHHUKOB B Cubupu, Axytun, YykoTke U JPyruX CEBEpPHBIX
pervoHax.

6. CeeTsnuecst o0jlaka W Marpackl B CKa30YHO-CUTIEBOM CTHJIE JIs
npuHIecc NossBIIIKCH B 2024 rony B MIBaHOBE Ha KEIE3HOAOPOKHOM APT-BOK3aJIE.
OTO JuIIb YacTh YHHUKAJbHOW WHCTAJUSIIUA B KOHCTPYKTUBHCTCKOM CTHIJIE,
CO37JaHHOM B pamkax mpoekra "Mona-Hapoay: or cutua no auBaHal!" Tocrtu
TEKCTUJILHOM  CTOJMIIBI W KUTEJIM PEruoHa  JIOOOBaJUCh  HEOOBIYHBIMU
XYI0’KECTBEHHBIMU M TEXHOJOTMYHBIMU OOBEKTaMHU Ha ASTOM HOBOW JEp3KOU
BbIcTaBKe. [loaymiku, Msrkas MeOelb, ofexaa, apT-o0beKThl B 3(h(PEKTHO-OpOCKOM
«CTWJIE aruTTEKCTHIISH MPEICTABICHBl KaK COCIWHEHHE TEKCTUJIBHBIX Tpaauiui
peruoHa ¥  HOBBIX  BBICOKOTEXHOJIOTMYECKHX CBSI3€M M BHEAPEHHN ¢
COBPEMEHHBIMH CUHTETUYECKUMH pelICHUSIMU. [lepBble MOCETUTENN OTMETHIIH:
3TU o0Naka W3 BOJIOKHUCTBIX IIAPUKOB HHUKOIJA HE CTaHyT TIPO30BBIMHU, a
TpeboBareabHasl MPUHIIECCA HA HETKAHOM MaTepualie - HUKOTJAa HE MOYYyBCTBYET
rOpOIIKHY!

7. Ha IV Mexnynapogaom Koceiruackom ¢opyme «lIpoGiemsr
WHXXCHEPHBIX HayK: (OPMUPOBAHHE TEXHOJOTUYECKOTO CYyBEpPEHUTETa» Oblia
npeAcTaBieHa HoBasg KHUTa «®Pu3MKa HETKaHBIX MaTepuanoBy (U31aTeIbCTBO
"BOC"). Aprtopel Monorpadbuu FOpuit Muxainosuu Tpemanun, JTOKTOp
TEXHUYECKUX HAyK, aKaJeMUYECKUHA COBETHUK POCCHICKOM WHXEHEPHOU
akanemuu, u Muxamn IOppeBuuy TpemanvH, IOKTOP TEXHUYECKUX HAyK,
npodeccop MOCKOBCKOTO TOCYJapCTBEHHOTO yHHUBepcuTeTa uMeHH M.B.
JloMOHOCOBa, BHEpPBBIE W3JIOKUIU Pa3pabOTaHHYI) AaBTOPAMH METOOJIOTHIO
CHUCTEMHO-aHAJIUTUYECKOTO MOJX0/1a K UCCIEAOBAHUIO BOJIOKHUCTBIX CTPYKTYP.

8. HoBplli crmoco0 TErIon30Jsaui U 3BYKOM3OJISIHMH T'eOIe3UIECKOTO
Kynona 3anareHToBaH kommanuen "KymonXomn", rMxesck. B marente RU
2811575 C1 coobmaercs, 4YTO U300peTeHHE C TMPUMEHEHHEM HETKaHBIX
MaTepuaaoB (MOAUA(UPHON TEIIOU3OJNISIIIMU) M JPYTUX TKAHBIX U HETKaHBIX
TEXHOJIOTUH OTHOCHUTCS K 00JacTH CTpouTesibcTBa. OHO KacaeTcs TEIUIOM30JISIUN
OBICTPOBO3BOJIMMBIX CPEPOMOTOOHBIX KOHCTPYKTUBHBIX CTPYKTYP, UCIIOIb3yEMbIX
B KaueCTBE KYIOJIbHBIX MOKPHITUNA Pa3IMYHOTO Ha3HAuYCHUsS. DTO oOcepBaTopuw,
TETLTUITBI/OpaHKEePEr, BEICTABOUHBIC TIOMEIIEHUS, a TAKKE MOTHOCOOPHBIC KHUJIbIC
OJTOKM TIOCEJICHHUI Ha TPYTHOAOCTYITHBIX TEPPUTOPUSIX U B 30HAX IKCTPEMAIIbHBIX
MPUPOTHO-KIMMATUYECKUX YCIOBUIA.

Q. B noBuHKax KyapToBOUM Monoa&xHoi onexsbl CODERED akTtuBHO
BHEJIpEHAa HETKAHKA. YCIEeX KOJJIEKIMU MpeaomnpenesiéH KeCcToYauluM oTOopoM
BBICOKOKAYE€CTBEHHBIX MaTepraioB u pypHUTYpHI. B komeknun obparaet Ha ce0st
BHUMaHHE OajaHC COYETaHWS HEUTPATbHBIX W BBHI3BIBAIOIIE-IPKUX I[BETOBBIX



pElIeHN, a B W3JEIUSIX - MOTHUBbl COBPEMEHHOW YIWYHOW OJEXKbI, IEP3KOro
CTpUT-apTa, HAAEKHBIX CHEIOBOK, MPAaKTUYHOIO ayTAopa, TpeOOBaTEIBHOIO
MWJINTApH, PacKpenomEHHOro (ouH. B yTEIUIEHHBIX KOJUIEKIUSX — HETKaHbIE
OMOMHMETHKHU-TIONIOTHA U KIACTEPHBIE CMECH - aHAJOTH JIeOsDKbero myxa. Tak
HOSABIISIFOTCS COBPEMEHHBIE U TEXHOJOTMYHBIE apKTHUUYECKHE KYPTKU OBEpcaii3 u
YHHUCEKC, KAHOHUYECKUH ayT(PUTHI 17151 3MMHUX MOPO30B.

10. ®enepanpHas  cayx0a 1O HUHTEIUICKTYalbHOH  COOCTBEHHOCTH
3allaTeHTOBala M300peTeHHE Kapkaca IOPTbl C HETKAHbIM  YTEIUIUTENIEM.
[TatenTooOmanarenn RU 2814413 C1 Anexcanmp ImymkoB u Jlapes ['mymikoBa
OTMEUAIOT, YTO UX M300pETEeHHE OTHOCUTCS K 00IaCTH CTPOUTEIHCTBA BPEMEHHBIX
MOOUJIBHBIX COOPHO-Pa300pHBIX COOPYKEHUM U MOXKET OBbITh MCIIOJIb30BAaHO Kak
NOCTOSSHHOE WJIM BpPEMEHHOE JKHWIIbE€, a TaKKe BCECE30HHOE IIOMEILEHUE
TYPUCTHYECKOTO 00CITy)KMBaHMUSL. 910 COBpPEMEHHAas 0pTa C
BBICOKOTEXHOJIOTMYHBIMH MaTepuaiamu: nonukapoonarom, [1BX, «Xomnodaiitdep»
U 1p. TeXHn4eCcKUM pe3ynbTaToM U300pETEHNUs SIBISIETCS OBBIIIEHUE HAJIEKHOCTU
IOPTBHL.

11. Mockosckue yuénsie u3 PI'Y nmenn A.H. Kocbiruna nu MI'Y nvmenun
M.B. JlomoHOCOBa ONYyOJMKOBAJIM pE3yAbTaThl HUCCIEJOBAHUNA 3IACTHUHBIX
TUJIPOU30JISIIMOHHBIX KOMITIO3ULIMOHHBIX MAare€pHalioB Ha OCHOBE MOJUI(PUPHBIX
HETKaHbIX TMOJOTEH. YYEHbIE YTBEpPXKIAIOT, YTO Oiarofapsi CTPYKType OCHOBBI,
MOJIOTHAM H3BECTHOrO OpeHJa, COCTOSIIEH M3 XAOTUYECKH PacHOIOKEHHBIX
MOHOHHTEH, TaKH€ KOMIIO3UThI OONAaJal0T BBICOKOW MPOYHOCTHIO, TMOKOCTBIO U
U3HOCOCTOMKOCTBIO. AHAQJIN3 OKCIIEPUMEHTAJBHBIX JIAHHBIX BBISBUAJ PE3KOE
U3MEHEHUE TPOYHOCTH OOpas3loB HA pacTSHDKEHHWE IO  CPaBHEHHUIO C
XapaKTepUCTUKaMU OCHOBBI: Ha 628,1% mnpu nponutke repmetukom; Ha 866,5%
MpU IpoNUTKe pe3nHOBBIM KiieeM: Ha 1013,1% npu nponutke kneem [TIBA!

12. B Poccum npoBeneHO HcCleAOBAHUE CUCTEM MATEpPUAOB M W3JETUN
JUIsL JIIOJEH C OrpaHMYEHHBIMHU JBUTATEIbHBIMU BO3MOXKHOCTSIMHU. B KayecTBe
NAKeTHBIX PELIEHUN paccMaTpUBAJIUCh TKAaHU C MEMOpaHHBIMU IOKPBITUSMH,
JBHAHOW TPUKOTAX, YTEIUISIOMIME HETKaHble Marepuansl. B Koctpomckom
roOCyJapCTBEHHOM YHHBEPCHUTETE COCTOSUIACh 3allUTa HCCIENOBAHUS CHUCTEM
MaTepUaioB M M3ACIUNA Jd  JIIOAed C OrpaHMYEeHHBIMU JBUTATEIbHBIMU
BO3MOXKHOCTAMH. B KauecTBe MaKeTHBIX PEIICHWH pacCMaTpUBAINCh TKaHU C
MEeMOpaHHBIMU MOKPBITUSIMHU, TPUKOTAX, HETKaHbIE MaTepUabl, MPOU3BOASILIKECS
Ha MOCKOBCKOM 3aBOJI€ HETKaHBIX MaTEpUAJIOB.

13. ®enepanpHas  cayx0a 10 UHTEIUICKTYalbHOH  COOCTBEHHOCTH
(Pocnatent) 3apeructpupoBaja HOBYIO pa3paOOTKy € HETKaHBIM MaTepuajioM
«Xomnodaitdbep» - HMHAMBUAYAIbHYIO ApPKTUYECKYIO alTeyKy NEpBOM MOMOIIH
(AIIITH-A, 224430 Ul). B mareHTe cOOOIIaeTCs, 4TO U3IeINe MPeIHAa3HAYCHO IS
UCIIOJIb30BAHUS B CIY>KO0aX SKCTPEMalIbHOM M BOEHHOW MEAUIIMHBI B YCIOBHUSX
ApPKTHYECKOTO pEruoHa W NpeJHa3HadeHa Ui MHOIJAECPKAHUS TeMIEpaTypHOIro
pexxrMa (COXpaHEHHUs OCTaTOYHOTO TeIula) TEepMOJIAOMIIbHBIX JIeKapCTBEHHBIX



MpEenapaToB M MEAULUHCKUX CpPEICTB MPHU TPAHCIOPTUPOBKE B YCIOBHUAX
AKCTPEMAIBHO HU3KUX TeMIepaTyp.

14, [Tpoekt "KBaptupnsiii Borpoc" (3¢up 18.05.2024) mokaszan HIOaHCHI
MepeNeNKh TOCTUHOW C BBIJICJICHHOW OOINEeH 30HOW M JIeTCKOM KoMHaroil. B
KaueCTBE  JKOJOTMYHOM U A(DPEKTUBHOM  IIYMOMBOISAIUU  TPUMEHEHBI
CTPOUTENIBHBIE HETKAHbIE Marepualbl. ABTOPCKYH) KOHUEIHLHIO MEPEACIKU
peanuzoBan Anekcanap bes3Bymiko. Ero nHTEphepam CBOMCTBEHHO COBMEIICHUE
ctuier. OCHOBBIBasACH Ha KilacCcHueckoil 1mikojie au3anna 20-30-x romoB XX Beka,
B KaYECTBE AKIIEHTHBIX MPEAMETOB OH MPEANOUYNTAET COBPEMEHHBIN aBaHTapIHbIN
nu3aitd. [1onoOpaHbl MTHHOBAIIMOHHBIE BEICOKOTEXHOJIOTUYHBIE MaTepHUAaIbl.

15. Bnepseie 3a 27-JIETHIOIO HCTOPUIO CAMOI'0 M3BECTHOIO POCCUKCKOIO
OpeH/la HETKaHbIX MaTepHuajoB, KOTOPHIM BiaaeeT 3aBoj «Tepmomnon-MockBay,
cocTosiach «JDkcnenunus 1o Oytukam». OHa juminack B TedeHue Bcero JIHs
OpeHIa 1O KPYNHEUIIMM MOCKOBCKMM TOPTOBBIM IIEHTpaM, B KOTOPBIX
peanuzyeTrcs pa3auyHas MPOAYKIUs ¢ OpEHIOBbIMU HETKAaHBIMHU HAMIOJTHUTEISIMU U
yTEIIUTENAMA. B sKkcrieMuny NpuHSIIN y4acTHE NapTHEPHI MPEANPUSITHUSL.

16. B HOBOM OCTPOCIOKETHOM JOKYMEHTAJIbHOM MPOU3BOJACTBEHHOM
cepuaine «Jlyumas kyptka 2024. Omunbka Ha MPOU3BOACTBEY paccKka3aHa UCTOPHUS
O TOM, Kak CO3Ma€TCs XUT KOJUICKIMH Tojl OpeHaoM Alpex, Kak MpuyMbIBaeTCs
KypTKa, MBETCS oOpa3ell M IMOoYeMy TaK BaX€H KAueCTBEHHBIM HETKaHBIM
YTEIUIUTENb.

17. [Toka3 ncuxonoruueckou ogexasl "KOKOH I'EPMEP" cocrosuicst Ha
I orkpeiTom yemnuonare 1o kubOamiernke 2024 B Mockse. IlepBoe B mmupe
MojenbHoe areHTcTBO knbopro Cyber Fashion Technology coBmecTHO ¢ 1IeHTpoM
ACCHUCTHUBHBIX TeXHONOTHNW "MeHukc" MpoBenu MEPONPHUATHE, KOTOPOE B Ipecce
y)K€ OIpEeACNeHO KaK YHHUKaJdbHOE. OTO TI0Ka3 C Yy4YacTHEM KHOOProB
BBICOKOTEXHOJIOTUYHON MNPOAYKIMUA KoMmaHuid "Ougomant", "CKoIMOIOMKUK",
"buonnka 2.0.", "Moropuka" u mnepBoi ncuxomorumyeckoi onexabl "KOKOH
['EPMEP", B KOTOpOW MNPUMEHSIOTCS HETKAaHbIE MaTepHaibl C O0COOBIMHU
CBOWCTBAMM.

18. Ha MexyHapolHOM KIMMaru4eckoM KoHKypce "3enénas EBpazus"
MpecTUKHOU Harpaaor Nel oTMeUYeHbI KOMIUIEKCHBIE UCCIIENOBAaHUS U BHEAPECHUA
HETKaHBIX MaTE€pPUaJIOB C BTOPUYHBIMU U MEpPepaOOTaHHBIMU KOMITIOHEHTAMH.

19. B [maBHOM KopIyce M BaHOBCKOTO rOCyJ1apCTBEHHOTO
MOJIMTEXHUYECKOTO YHUBEPCUTETA B paMKax MexAyHapoaHoro (opyma Smartex
OTKpbITA y4eOHas SKCIIO3UIINS HETKAHbIX MarepraiioB. OHa mpeacTaBieHa Kak 1-i
sTanl  (OPMHUPOBAHUS  HamOoJIee  TIOJHOM  OTEYSCTBEHHON  OMOIMOTEKH
BBICOKOTEXHOJIOTUYHBIX MaTepHasioB, ACCATUICTHS U3BECTHOM Kak «Jlabopartopus
UCIBITAHUN  TEKCTWJIBHBIX  MOJOTEH». VMmmoprozamemaromue TEXHOJIOTUU
MpEeACTaBIEHbBl Ha TpUMEpPEe IMIUPOKOTO ACCOPTUMEHTA HETKaHBIX MaTepHalioB,
MPUMEHSIIOIIUXCS CETOJHS BO BCEX OTPACISIX MPOMBIIILIEHHOCTH.



20. ®unanuctel MexayHapoaHoro koHkypca «Iloxonenue NEXT-2024»,
KoTopelii coctosuics B Cankr-IleTepOypre, momyuuinu crelyaibHble MPHU3bI AJIs
MIPOJIOJKEHUS] BHEPEHUN — YHUBEPCAIIbHBIE HETKAHBIE XUThI-YTEIITUTENH.

21, B 2024 romy PI'Y um. A.H. KoceirnHa cocTosiicsi BCEPOCCHMCKUI
Kpymiblid  cTON «lIepCreKTUBBI UCIONB30BaHMSI MCKYCCTBEHHOIO HWHTEIUIEKTA B
TEKCTWJIBHOM W JIETKOW MPOMBIIUIEHHOCTU». AKTHUBHO JE€MOHCTPUPOBAIIUCH
TOTOBBIE TPUMEPHI IPPEKTUBHOCTH BHEAPEHUN HEHPOCETH B HHAYCTPUATBHBIN
LMK HETKAHBIX TEXHOJIOTHM.

22. OauH w3 BeAyIIUX OTEUECTBEHHBIX MPOU3ZBOAUTENEH  Haudall
BBIITYCKaTh HOBBIE NPEMHUAJIbHBIE aKyCTUYECKHE 3BYKONONIOMIAIOIINE MaTEpHaIbl
TonHOM 20 MM (TOBBIIIIEHHAS TUIOTHOCTH NOMUA(GUPHBIX BOJIOKOH - 710 750 1/M2)
u 30 MM (TOBBIIEHHAS! TUIOTHOCTh MOMUA(PHUPHBIX BOJMIOKOH - a0 900 r/m2). Ilo
UTOraM HCCJIEJOBAHUM M HCHBITAHUN NPOU3BOAUTENHb COOOILIWJI, YTO HOBUHKHU
o0ecreunBaroT HEOOXOAUMBI Oapbep sl MPOHUKHOBEHUS M PACHpPOCTPAHECHHUS
3BYKOBBIX BOJIH.

23. Ha ¢opyme-BbicTaBke HOBBIX MaTepuaioB U TexHojoruit AMTEXPO-
2024, «xotopas coctossiack B Texnomapke «CkoJKOBO», Jokiaa o0
MHHOBALIMOHHBIX CTPOMUTENBHBIX M aKyCTUYECKHX HETKaHbIX Marepuayiax Obll
CACJIaH CIHMKEPOM B YTEIUIEHHOM... HETKaHbIMM MaTepuajaMy CIEHUAIbHON
OfIeXK 1€ JUTs NTyOOKOTO MUHYCA.

24, B npennsepuy HOBOTOIHHMX M POXKACCTBEHCKUX IPA3AHUKOB MIPUS
MockBBI czeana MErarnoinuc 0COOEHHO YIOTHBIM M KPACHBBIM. A MPOU3BOIUTEIN
UMUTATUBHBIX MarepualioB (CHETa, JbAa, CyrpoOOB) M AU3aNHEPbl MPEIIOKUIN
YHUKaJIbHBIC MPOCKTHl CHOYMHUMETHKOB (snow+mimetics). CuHTeTHUYECKHUE
TEKCTUJIbHBIE TEXHOJOTMM — HETKaHble MaTephayibl CTald MONYISPHBIMA B
BUTpUHUCTUKE. OHM NPAKTUYHBI, JOJITOBEYHBI, HE BBITOPAIOT HA CBETY, MOTYT
oOpabarbIBaThCsl JIIOOBIMA BHJIaMH OBITOBOM YHCTAILLEH XWUMHH, HE BIUTHIBAIOT
BJary M HE MNepenarT €€ Ha Kapkachl KOHCTPYKIMH, MOTYT KOMIIAKTHO
CKJIaIMPOBATHCS M XPAHUTCA OT CE€30HA K C€30HY U NPUMEHSATHCS KOMOMHATOPHO.

25. Herkanble Marepuanbl Ha NOAUMA(PUPHOM OCHOBE  OTKPBIBAIOT
BO3MOYKHOCTH CO3/[aHMsI CaMbIX pa3HOOOpa3HbIX U HECTaHAAPTHBIX u3aenui. OnHo
U3 HUX — HEJJaBHO 3allaTeHTOBaHHas OaHs-topTa ¢ HeTKaHbIM [IDTd-yrerurenem
(RU 2 828 966 C1). CoucrtaHue yHHUKAJIbHBIX BO3MOKHOCTEH, CBSI3aHHBIX C
noJU(YHKIIMOHATBHOCTBIO, YHUBEPCAJIbHOCTbIO M BapUATUBHOCTBHIO, MO3BOJISIOT
NPUMEHSTh HETKaHbIE MaTepHalbl, HANOOJEe PacHpOCTPaHEHHBIE B TEKCTUIILHON U
JETKOM MPOMBIIIJIEHHOCTH, B O0JIACTH CTPOUTEIHCTBA.



Takux MpuUMEpoB € KakAbIM TOJIOM CTaHOBHUTCS Bc€ Oosblie. CekTop B
akTuBHOM pa3Butuu. llpencrosmmuit  2025-i1 rox  yKe CErogHs TOTOBUT
OTE€YECTBEHHOM MPOMBIIIJIEHHOCTH HOBbIE OTKPBITHS U BHEJIPEHUS .

14 O630pLI, AHAJIUTUKY, IIPOTHO3bl, MHUIIUMATHUBLI 110 UTOTraM MPCAbIAYHIUX JIET MOKHO HaWTH Ha KOpIOpaTUBHBLIX U
Temaruyeckux pecypcax: rg.ru, hollowfiber.ru, plastinfo.ru, legprom.review u np.



