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COCTOAHWE, TEHOEHUWMW W TTEPCITEKTMBDI
PBIHKA HETKAHbBIX MATEPNAJIOB
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(C BbIBOPOYHBIMKN MPUMEPAMUW BEOYUWETO OTEYECTBEHHOIO MPOWN3BOOUTEIA)




HHOBaUWMOHHAA oTevyecTBeHHad
NPOMbILLMEHHOCTb CerogHa HaxoguTCca Ha
ocoBboM aTane pa3BuTna. OCoObeHHOCTb ero
3aKIOYAETCH Kak B MHOMOACMEeKTHbIX Mepax
rocyJapCTBEHHOW NoOO0ePMXKM %
CTUMYNMPOBAHUA MHHOBALUWM W BHEOLEHWN,

Tak W B bHecnpeueaeHTHOM aKTUMBHOCTU
nccnepgoBaTtenem i Pa3pPaboOTUMKOB
npoayKLUMn, a Takxke KOMMaHuM,
OPUEHTUPOBAHHbIX Ha onepaTvBHbIE

BHeOpeHUA, WHTEHCUMdDUKaUM MHHOBALMW.
(noBanbHoOe MHAYCTPUaNbHOEe HanpaBieHune
KTeXHUNYECKMIM TeKCTWb» W, B YAaCTHOCTMW,
HeTKaHble MaTepuanbl Ha ocHoBe 2TO - B

cuny 13 NONNMDYHKUMOHANIBHOCTU,
YHVBEPCanbHOCTU, BAapVaTUBHOCTU -
nosnydaet pasBuTUE, ornepaTuBHO

npoayunpy4a BCé HOBblE % HOBblE
BO3MOXHOCTW BHEOPEHWW B M3Oenns Bcex
oTpacnem MnpPOMbILWIEHHOCTM ObITOBOro U
OBOMHOroO Ha3Ha4vYeHnsd, B KOMMO3UTbI M1 Mp.

Tekylwasa cuTyaums xapakTepulyeTca
KapOWHaNbHbIM  MEePeOCMbICIEHVEM PO
CUHTETUYECKMX HETKaHbIX MaTepuranioB He
TOJIbKO B TEKCTUbHOW i Nérkowu
MPOMBbILLNEHHOCTN, K KOTOPOW OTHECEHbl Mo

NCTOPUNHECKN CITOXKMBLLENCA Toagnunii, HO 1
BO BCeX KJTKO4YEeBbIX MHOYCTPUAX.

HoBbi MMnynbc npuoad B 2024 roay
AKTUBHbIM BOBJIeYEHNEM B paboune
npoLecchl HenaptameHTa XUMUNYECKOW
NPOMBbILLNEHHOCT MuHApoMTOpra Poccum
Hapaay C HenapTtaMmeHToM nérkowm
MPOMBbILLNTEHHOCTU W NeCOMNPOMbILLIEHHOT O
KOMMEeKCa, MNOJIHOMOYMM KOTOPOro On4
HampaBieHWM, CBA3aAHHbIX CO  CJTOMXHbIMU
TEKCTUNbHbIMK TEXHONOMMAMM,
OCHOBAaHHbIMKM B TOM YUCJIE Ha XUMUYECKMX
npoueccax, maTtepuanax W KOMMOHEeHTax
OblJTO 9BHO HEeOOCTaToO4YHO. [lonaraem, 4To
JAHHOW YyCuUneHne oOyageT CnocobCTBOBATH
oonee rnyobokow nNpopaboTke KIKYeEBbIX
BOMPOCOB, CBA3aHHbIX C AKTUBHbIM
PA3BUTUMEM PbIHKA HETKaHbIX MaTepurasioB Ha
OCHOBE XUMMUYECKMX BOJIOKOH, a TakxXe
peanmnsaunen HaunoHanbHoro NPOEeKTa
«HoBble MaTepuasbl N XUMUA».



Bonee TOro, kN4YEBLIM COObITMEM
2024 ropa B MNaHe WM3MEeHeHWsa BeKTopa B
CTOPOHY HETKaHbIX MaTepunanoB W, LWKpe,
TEXHMYECKOro TeKCTUIa CTano oTpacseBoe
ofobpeHne npoekta HoBow «CTpaTtermnu
Pa3BUTUSA TEKCTUNbHOWM % Nérkowm
npoMblLLIeHHOCTU Poccumckom Depepaumm
Ha nepwod 0o 2035 roga», MHNUMMPOBAHHOM
Coto3nernpoMomM 1 noarotosaeHHowm HUMY
BLLUS. Crtpaterma npennonaraer pasButue
NMHTErPUPOBAHHOM MNPOM3BOACTBEHHOM
LLlernoYKM CUHTETUYECKMNX MaTepmnanos,
BKJIHOYa4A pa3BuUTHE NPOn3BOACTBa
TEXHUYECKOro  TeKCTMNg, HO  XUMUS U
XUMMNYECKME TexXHONOrmmM He npoTmBOpeYaT
eue ogHOMYy 3aaBJIEHHOMY HaMpaB1IeHUIO:

Lernoyke  HaTypasbHbiXx  BOMOKOH  (J1éH,
LIePCTb, XJIOMOK, BUMCKO3a), KOTOpaa TakxXKe
BK/ItOUaET pa3BuTME Nnpon3BOACTBa
TeXHNYEeCcKoro TeKCTUNA U HeTKaHbIX
MaTepunanos.

Cnenytouive Laru HeTKaHbIX
MaTepranoB CBA3aHbl TakXke ¢ dpeaepasibHbIM
NOOEKTOM «Pa3BuTme npon3BOACTBa
KOMMO3WUMOHHbIX  MaTepuasioB», KOTOPbIN
noegnonaraetT paspabotky W BHegpeHue
OKONMO  OBYX [OECATKOB  MNepCrneKTVBHbIX
NPOOAYKTOB  ONA  PasfiMyHbiX  OTpaciewn
MOOMBbILLUIEHHOCTW.

MepeocMbICIeHMe 3HAYMMOCTU
MHHOBALMOHHbBIX MaTepurasoB, MOJIMMEpOB,
KOMMO3WTOB, HeTKaHbIX MaTepnanos,
TeXHUYECKOro TekCTuAa B Hawum  OHU
yknagbiBaeTca B dapsatep  CTtpaTterum
HaYUYHO-TEXHOMOrMYECKOro Pa3BUTKA

CTPaHbl, LUenem v 3agay pPasBUTUA HayKU U

MNPOMBbILLTEHHOCTMW, 0003HaYeHHbIX B
NnocnaHnm BraovmMmnpa [yTrHa
D®epepanbHoMy  CobpaHuo, KoHuenuuemn

TEXHONOMMYECKOro pPasBuUTUS Ha nepwuon Ao
2030 rona, a TakKe oCobOM 3HAUUMOCTU yXKEe
YNOMUHABLUErocs Bbllle HaunpoekTa «HoBble
MaTepuanbl U XUMUA».



C TOUKM 3peHnd MEeTO40IOr NN
NPOAOBUMNEHNSA MHHOBALUN, HabogaeTCca
MMeHHO K utory 2024 roga Hambonee
AKTVIBHbIV OTKJIMK CO CTOPOHbI OTEeYeCTBEHHbIX
HaYUYHbIX KOMNIEKTVMBOB W UCCNeO0BaTEeNbCKUX
roynm, KOMMaHnn, nadopartopun n3
OPYMECTBEHHbIX W HEMTPasbHbIX FOCYO0apCTB

Ha OTKPbITble VHWUWMATWMBbI, BblOaXeHHble B

cneuranbHbIx oBpaLeHmnax KPYMHbIX
npowsBoguTenen, HanpuMmep, B
creymanm3npoBaHHbIX pasnenax:

«MccnegoBaHus, BHegpeHwa. lNpurnaweHne K
COBMEeCTHOM HaYy4YHO-MCCNegoBaTENbCKOMN
PadtoOTE» N aKKYMYNALUMM HAYUYHO-TEXHMYECKIMX
" MCCnengoBaTenbCKMX TeMaTUYECKNX
HapaboTOK nocnegHWX et B pasgenax,
HanpuMep, «HayudHaa nutepatypa» (KpaTKumn
CMMCOK Hay4HbIX nybnMkauum no TeMaMm
nccnegoBaHU, pPa3paboToK W BHeOpEeHUM
HEeTKaHbIX MaTepuranos?).

HaHHble pa3gensl Haxo4ATCA B
MNOCTOSAHHOM O6HOBNeHUN. B 2024 rogy Obin
PACLUMPEH BbIOOPOUYHbBIM  CMMCOK  HAY4YHbIX
nyonmkaumm, obLmnm TeMaTUYECKUM nepedyeHb
KOTOPbIX cocTaBnder 6onee 10 000 D
NCTOYHMKOB. C YUETOM Pa3BUTUSA

LndpoBM3aLINM % Al KOJTMYEeCTBO
OTKPbIBAEMbIX JOCTYMHbIX MCTOYHUKOB
CTPEMUTENBHO YBENMNYMBAETCA, a NapagnrMb
aHanv3a uvHbopMmauum B big data o
BHEOPEHUAX N BO3MOXHOCTAX  HEeTKaHbIX
MaTepunanosB B 2024 rogy npuviBENn, Hanpumep,
K TOMY, UTO [OM3amHepcKkue noaxodbl K
N300pa3nTeNibHbIM MEeTOAMKaM Obli BMepBble
npencraBieHbl B coYyeTaHnm C
MaTeMaTUYeCcKMM MOLENAMM paCcyYéTa CBOMCTB
i KayecTB (cyMMapHoe TennoBoe
COMpPOTUBEHNE, BO34YXOMPOHMLIAEMOCTb,
HOPMOYCTOMUMBOCTb, TUMPOCKOMUYHOCTb U
MNp.) HETKaHbIX MaTepnasioB B KOHKPETHbIX
n3nennax, NoAroToBAeHHbIX Oaa nowmsa (1).

2CwMm. https://hollowfiber.ru/main/info/issledovaniya-i-vnedrenivya,

a Takxe https://hollowfiber.ru/main/info/nauchnaya-literatura
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roga rnpow3BoOACTBO B Poccum BbIPOCNO Ha

OTeyeCcTBEeHHble MPOM3BOONTENN YOEPKMBAIOT
79% pblHKA, MOATBEPXKOAA CBOKO OMUHUMPYIOLLYIO
no3nuuto. I'o mMToram nepsBbixX 4eBATU MecaueB 2024

BrieyaTnawowme 20,5%. JibBrHas gona pbiHka — 6onee

80% — obecneumBaeTCca NpeanpPuaTaMm

LleHTpanbHOro henepanbHoro okpyra. OgHako CTouT
0b6paTUTb BHUMaHME Ha KOXKHbIW benepalibHbI OKPYT,

rge npon3BogCcTtBoO YBeJIMYMITOCb B CEMb Pa3.

SAPYBENXHbBIE
[MPON3BOLANTEJIN

OTEYECTBEHHbBIE

9%

[MPOMNSBOLONTEJIA

4 O6bemM NponsBoOACTBA HETKaHbIX MaTepuasnoB O6bemM MMNopTa HeTKaHbIX MaTepuanos B
B Poccuu 3a nepuopg 2017 - 2023 rr., B Poccuu 3a nepuopg 2017 - 2023 rr., B
HaTypasibHOM BblpaxkeHun (TbiC. KB. M.) cToMMOCTHOM Bbipa>keHun (Toic. gon. CLUA)
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NHOCTPaHHbIE KOMMNaHNM
3aHMMaOT ocTaBLumecs 21% B
CTOMMOCTHOM BblPaxKeHuu.
IMOOPT OeMOHCTPUpYeT
HUCXOOALMNM TPEHO: K KOHLLY
2024 roga o6beM 3akynok,
Mo NpenBapUTeNbHbIM

oLeHKaM, cokpaTutca Ha 17%.
6



KunTam npooosi»KaeT yaepXMBaTh
NepBEeHCTBO Cpean NMOCTAaBLLMKOB,
obecneumBasa 58% nmnopTa.

*0e3 yueTa NoCTaBOK 13 CTPaH
TamoxxeHHoro Cotosa

7%

JlngepoMm cpegn MMNopPTUPRYEMbIX
KaTeropumm oCcTatoTCsa Npoyme HeTKaHble
MaTepuanbl N3 XMMUYECKMX HUTEM C
naoTHocTelo oT 70 oo 150 r/mM2

B 2024 roagy 6onee 50%
IKCNopTa NPULLANCE Ha Bonee
NJOTHbIE MaTepuanbl — CBbile

150 r/m2.




DAKTOPDI

POCT noTpebHOCTM B HETKAaHbIX MaTepuanax
(B nepByO odepenb, yTennutenn  ans
oaexaobl 1 cneuyodbysn, CW3, HanonHuUTenm
ana MaTpPacoB., KOMMMEeKTyLne ana
TEXHUKU % np.) co CTOPOHbI
rOCYyOapCTBEHHbIX i KPYMHbIX
KOPMOPATVBHbIX 3aKa34MKOB;

POCT CMNpoOca Ha MPOAYKLMIO C HEeTKaHbIMU
MaTepuanaMmmn B NOTPEOUTENTbCKOM CEerMeHTe,
CBA3aHHbIM  C  YBEIMYEHUEM  OEHEXHOW
MacCcChil, NMHMDAALMOHHBIMMN npoueccaMmm**
(nocTenbHble MPUHAONEHOCTN, YTENnIeHHasa
ogexxga BCex TWMoB, YyTennéHHas oO0yBb,
CTPOUTESIbHbIE W  aKyCTUYeCcKre HeTKaHble
MaTepumasbl, MArkKMe UrpyLukn, Hadbopbl 04

TBOPYECTB3;

POCT OTeyeCTBEHHbIX
TOBaponponsBoaMTENen, NPVMEHAIOLLMX
HeTKaHble MaTepualbl PA3NYHbIX TUMOB;
TpaHchopMaL s NOTPEeOUTENbCKIMX
npennoyYTeHnn - yOOBETBOPEHHOCTb
KAueCTBOM, cCBOMICTBaMY,

SKCrJ1yatTauMOHHbIMA XapPaKTePNCTNKaMM
HeTKaHbIX MaTepKMaJioB B Pa3JIMYHbIX
Mn3genax n OOBbEKTAX, COoOoTBEeTCTBINE
LeHOBbIM OXNMOAHWAM, OOCTYIMHOCTUN M
SKOMOMMYHOCTN 1 Be30MacHOCTU HEeTKaHbIX

MaTepWasoB; PacTyLLasa cMMnaTuS "
gosepue noTpedutenemn K
BbICOKOKAYeCTBEHHOM CUHTEeTNYEeCKOW

HEeTKaHOW NPOAYKLUMK, CHKEHME aHTUNAaTUK
B CPaBHEHWM C MpoayKLUMen 13 HaTypasbHbIX
KOMMOHEHTOB***;

yCneLwHo % 2D EKTUBHO
nonynapur3npyemas VHMBEPCaNbHOCTb,
NONMMMPYHKLUMOHANBbHOCTL M BapUMATUBHOCTb
HeTKaHbIX MaTepunanoB B MOEONOrMNN «TO, U3
yero MOXKHO caenaTb BCE!»:

*PaccmaTtpuBatoTcs npenMyLLLeCTBEHHO HeTKaHble mMaTtepuanbl Ha
NoNMaMUPHOM OCHOBE, [daHHble MNPWBOAATCA MO: a) CTaTUCTUYECKUM U
aHanuTuyeckuM  nokasatenam OO0  «Tepmonosn», ©6)  MOHUTOPUHIY
KOHKYPEHTHOW cpedpl, B) TEHOEPHbIM CBeAEeHWSAM, T)  TaMOXXEeHHOM
cTaTuUCTuKe.

**Mo paHHbIM BaHka Poccun, ToNbKo B ceHTAbOpe 2024 ropa geHe)xHasa Macca
(arperat M2) B Poccuy B HauMoOHanbHOM onpefeneHunn ysenndymnacb Ha 1,4
TPNH py6nen, unu Ha 1,3%, no 107,6 TpnH pybnewn.

***[1O0 JaHHbIM OMPOCOB W HayUHbIX MCCNeaoBaHW, pa3MelléHHbix B 2024
roay Ha scopus u elibrary.
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10.

pacnpocTpaHeHme JOCTOBEpPHOW
MHMOPMALMM O KAYeCTBEHHbIX HeTKaHbIX
MaTepurasiax 4yepes MapKeTnaencol, CUCTEMbI
MaPKNPOBKMU;

Mepbl rocygoapcTBeHHOW, MOoHOOBOM U
OaHKOBCKOW MNOOOEPXKKM MccnenoBaTenemn,
Pa3paboTUMKOB i npon3BoOaUTENEN
HeTKaHbIX MaTepPManoB;

ocobo  OTMEeTUM  30ecCb  Kak  (dakTop
BO30eCTBUA Ha Crnpoc HEeTKaHOW
npoaykumm Npurkas MuHnpomTopra Poccum
oT N 4928 "O6 yTBEepXOIeHUN nepeyHs
KOUTUYECKOM npooyKLUMn NEérkom
npoMblLLNeHHOCTN Poccunckon depepaunm
Ha 2023 ron 1 Ha nnaHoBbiv nepurog 2024 u
2025 ropoB”;

AKTMBHO BHeApseMoe cerogHsd nprMeHeHmne
MeMOpaHHbIX TEXHONOr NI
(NpenmMyL,ecTBEHHO, 37O TKaHM C
MeMOPaHHbIM  MOKPbITMEM) B MAaKETHbIX
PeLLUEeHMAX C HETKAHbIMM MaTepuanamMu.
pasBUTHE TEXHOTOM NI, CBA3aHHbIX C

1.

AKTVBHbIM NPUMEHEHnEM HeTKaHbIX
MaTepunanoB, TaKMX KOMMO3UTbl Ha HETKAHOMN
OCHOBE, «MArkag CTeHa» B CTPOUTENbCTBE
MHHOBALUWMOHHbBIX  OObeKTax Typwm3Ma U
oTobixa (FrA3MMNUHIK, Ccdepbl, reokynosa u
np.;

KOHCONMMOMPOBaAHHAA MOOOEPMXKa Pa3BUTUA
HanpaBaeHns HeTKaHbIX MaTepunanos,
TEXHWMYECKOro TEKCTUNS oTpacieBbiMU
obbegNHEHUNAMM (Cotoznernpom,
Accounaumsa Tekctunbmkos Poccum, MK
(p) ©n Ap.), BbICTAaBOYHLIMU W DOPYMHbLIMK
KOMMaHUIMU (B paMKax MNPOEKTOB
«VHTEepTKaHbY, «TeKCTUNbIEernpom»,
«TexHoTekCTunby, «CoapyecTBO MOObI»,
«3enéHasa EBpasng» 1 gp.).

r
o
O
:
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DAKTOPDI

CHMXeHMe KadeCTBa HEeKOTOPbIX BTOPWMYHDBIX

MoVHATBLIM EBPpOCOO30M 15-11 NakeT CaHKLuM, B
KOTOPbIN Takxe Bownn 54 dusnmua mn 30
kKoMnaHum mn3 Poccumn, Kntaa n KHAOP, a Takxe

paHee BBEOEHHbIE % JencTBytoLme
AHTUPOCCUNCKME CaHKLUNW;
KpUTUYECKU PEe3KM POCT dhpaxTa

KOHTenHepoB 13 KHP (B oekabpe CTOMMOCTb
hpaxTa KOHTENHEPOB NPK JOCTaBKE rpy30B 13
Kntag B Poccuto BbIpOCia B 2 pasa no
CPaBHEHMIO C TeM e nepnogom 2023 roga, oT
8 Tbic. $ 3@ KPYMHOTOHHAMHbIM KOHTEenHep™* );

CJTOXXHOCTW C npoBefeHreM onnaT, M3MeHeHne
CXeM npoBefeHMa naatexenm npv npaMblix

3aKyTlKax, TpeMﬂepaMm; yxKecToveHmne
KOMI1J1aeHCa B OTHOLLEHINI pOCCI/II;ICKl/IX
KOHTPAreHToB,

YBETMUYMBAKOLLMNCA SKCMOPT TOBapoB M3 KHP
(rotoBble wm3oenus, B T.4. TEKCTUbHOW WU
NErkom MPOMbILLNIEHHOCTK, MaTpacoB, Mebenu,
KOMMIEKTYKOLLIX i np., roe 00N
onocpenoBaHHO  MOCTYMAKLWIMX  HEeTKaHbIX
MaTepunanoB He yyTeHa™™  );

(PEUUKITNHIOBbLIX 1 MNOAUPELUNKITMHIOBbBIX)
NONMAMUPHbIX  BOJIOKOH, Kak  cneacTeue,
CHVDKEHME PAfa KadeCTBEHHbIX XapaKTepUCTUK
APTUKYIOB HETKaHbIX MaTepwnanoB, BbI3BaAHHOE
CTpEeMIEHNEM OTEeYeCTBEHHbIX
npov3BoguMTesien  CHUM3UTb  CeBbeCTOMMOCTb
HeTKaHbIX MaTepPManoB;

NCKITIOUYEHME M3 TOBAPHbIX MO3UMUMM  LEenbiX

NnHeek HeTKaHbIX MaTepwrasnos, npu
Npowr3BoOACTBE KOTOPbIX MCMOJSIb3YIOTCA
OKCKJIO3MBHbIE BOJIOKHa ¢ Jo6aBieHHbIMU
CBOWICTBaMW, Npow3BoOaALLIVECS B

HeOPYXeCTBeHHbIX TOCYOapCTBaX,

*YUnTbIBaETCA TakKe NafeHue Kypca POCCUNCKOW BaltoTbl B PyONEBOM BblpaXKeHWM.

** B COOTBETCTBUM C MOHUTOPUHIOM AaHHbIX TaMOXEHHOM CTaTUCTUKK KinTas.

HETATUBHOIO

7

BO30ENCTBUA Ha CIrpocC
Ha oTe4yeCTBeHHOM pPbIHKEe

10

HeTKaHblX MaTepuasoB*

B 2024 rony



POCT KOHTpadakTa (HanpuMep, CBA3AHHOIoO C
MCMNONb30BAHMEM TOBAPHbIX 3HAKOB) U
pacnpocTpaHeHmne HegOCTOBEPHOW
MHdbopMaumnm B CMM O POCCUNCKUX U
3apybEXHbIX HETKAHbIX MaTepuranax;*
MNPAKTUYECKN nonHoe OTCYTCTBME
KOHCTPYKTUBHOW TEXHONOIMYECKOW
KOMMYHUKaLU MK C BeOY LMK
3anagHoOeBPONECKMMM %
CeBepOaMepuKaHCKMMM  paspadboTumkamMy U
NPOM3BOONTENAMM 060pYyaOBaAHNS %
TexHosIorny, BOJTOKOH i MaTepunanos,
KOMMMAEKTYWMX M KOHEYHbIX  u3genuu,
obnagatoLLmx 3HAYUTEbHbIM YOOBHEM
KOMMeTeHUMn 1 CNOCOOHbIMKU  MPUHECTU
MoJib3y POCCUMNCKOW MOOMbILLAEHHOCTM
HEeTKaHbIX MaTepuanos;

CUCTEMHOE NpoaBMKeHe HanpaBAeHUM
«On3anH M MoOa» KakK «BeplUMHbl OTpac/1eBOn
npamMmuobl», GopMupytoLlee OOHOCTOPOHHEee
npeacTtaBneHre O COBPEMEHHbIX TEXHOOrMAxX
TEKCTUIbAErnpoMa, Ha BTOPOW MNnaH OTBOAA
OEeNCTBUTENTIbHO KJItoYeBble, peasibHO 6a30Bble

BOMPOCHI, CBA3aHHbIE C CbIPb&M U
MaTepwvanamu, obopyaooBaHMEM %
KOMMIEKTY oMM, B 4aCTHOCTWY, C

BbICOKOTEXHOJTIOT MYHBIMWN 1 MHHOBaAUMOHHbBIMI
HETKaHbIMI MaTepWalaMi.

Brpouewm, HeraTvBHble  MakTopbl OoKasaslncb
NPEeoOONIMMbIMUA MO «FraMBYPrckoMy CUYETY», K HUM
NoOOTPAaC/b HETKAHbIX MaTepuanoB Obla B LEOM
rotoBa Ha YPOBHE OXWOAHUW 1 BEPHOro
NPOrHO3MPOBaHMA. Tak, Hanpumep, «TepMonon»
yxXe B Havane 2024 roga o6baBUMT O PacCLUVpPEHNI
LTaTa COTPYOHMKOB (NpenmMyLLEecTBEHHO,
TEXHNYECKOrO N MHXEHEPHOro NPodunisa) B CBA3U
C yBennyeHmem ob6bEMa pPaboT Ha JMHUAEX B
MockBe 1 MOCKOBCKOW 061acTw.

*B 2024 rogoy B MoHUTOpuHre CMW no TeMaTuke HeTKaHblX MatepuanosB
OTMeYeHO 126 cnydaeB C MNPAMOM WM KOCBEHHOW peknaMom  MpoayKumu
HeOpYy»XeCTBeHHbIX FOCyAapCTB WM TOBAPOB, MMEOWIMX MOSIHOEe 3aMelleHue B
npomblAeHHOCTU PO (TUHCYNenT, n3ocodT, NprManodT, BanTepM 1 np.). ABTOPbI
WCCNEeOOBaHNS  CUMTAIOT  KATEropuYecKky  HenpuemMnembiMi  Takne  HOopMbl
NPOOBVKEHUSA 3apyDEXXHOM MPOAYKUMKM B YCIOBUAX MNOAUTUKM TEXHOMNOMMYECKOrO

NMOepcTBa,  MMMopTO3aMelleHrs % pasBuUTUSA HaUMOHANbHOrO  pbiHKa
BbICOKOKA4YeCTBEHHbIX HeTKaHbIX MaTepranos (Hanpumep, OpeHabl
«Xonnomanbep»», «Shelter», «Cnamtekc» «Sonifer» 1 Op.), NpenycMOTPEHHbIX B

npoekte «CTpaTernn pasBuUTUS TEKCTWIbHOM W NErkKOoW MPOMbLILUNEHHOCTU B
Poccunckon @enepaunm oo 2035 roga».

** BCeCTOpOHHUWM aHanmM3 nepenoBOro 3apybexkHOro onbiTa CerogHa Kak
HUKOrAa akTyalleH B KOHTEKCTe WMMopTo3aMelleHre U TeXHOSOrMyeckoro
cyBepeHuTeTa. Mbl BUOMM, Kak 3apyberkHble Koprnopauum onepatuBHO M yCheLHo
BbIBOAAT Ha MWPOBOM PbIHOK MHOFOYMCIEHHbIE MOAMMMKAHTLL.  Hanpumep,
MOHOMOrnoLatoLlme adbcopbmpytolime BOJIOKHa C  PAasUYHbIMU - XUMUYECKM
MOANPULMPOBAHHBIMU 3aMEHUTENSAMU C MOornoleHneM 1 gecopbumen noHos (10

yacter Ha MunamoH, pH = 50). AKTVMBHO BHeOpstOTCH pPereHepupoBaHHbIe
KONNlareHoBble BOMIOKHA C  MArKOM TEeKCTYPOW, HaMBbICLLUMMK MoKasaTensMm
B/1aronornoLeHms, n0ecopodbupyoLLyMK, [0e3000PUPYIOLWIMMIN "

aHTMBaKTepVanbHbIMKX CBOMCTBAMU, OMHECTOWMKOCTbIO. Mbl BUAVM UV aHaNM3VpyemM,
KaK 3apybexHble KOoAnern 3aHuUMatoTcs KWHKybGaumer BbICOKOMPOUHbIX, NErkmx,
APMUPOBAHHbBIX  BOJIOKHOM  MNACTWKOBbLIX  MaTepuanoB, BbICOKOMPOYHbIX U
BbICOKOMECTKIMX % BbICOKOMPOW3BOAUTESbHbIX BOJIOKOH, nponasuratoT
3HeprocbeperxeHmne 1 MCNob3oBaHMe BO30OHOBAAEMbIX UCTOUHWKOB 3HEPruu, a
TakXe MHHOBaLWMKM B CaMKX MpoLeccax MoanduKaummi MaTepuanoB npoueccax u
apyrve  TexHonormdeckme  U3MKO-XUMUMYeCKMe  UHHOBAaLMUK,  BblCTpanBas

«obLlecTBo OyayLlerox»: kanecaron.com, trevira.de, teijin.com u ap.
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B 2024 rogy Kak KRY HOBbIX TEKCTUIbHbIX TEXHOMNOTM OblS1a MPW3HaHa

NOJIMOYHKUMOHAJIBHOCTb

INaHHaad OCOOEeHHOCTb B TOM 4MCe U HETKAaHbIX
MaTepranon oTMeuveHa npemMmen [MoaBUTENbCTBA
Poccumckonm @egepaunm 2024 roga B 06N1aCTV HAYKU U
TeEXHUKKM (pacnopsxeHme [lpaButenbctBa Poccumckom
DOepepaumm ot 28.10.2024 Ne 3026-p) - «3a pa3padboTky
MHHOBALMOHHbIX TEXHOJTOrMYeCcKMX peLeHnn,
obecnevymBaroLLMX  co3gaHme  NONNMDYHKLMOHANbHbIX
TEKCTUbHbIX MaTepuanoB W U3OenUn K13 HUX». Takoe
NPUV3HaAHWE OTKPbIBAET HOBbIE TOPU30OHTbI PAa3pPaboOTOK U
BHeOApPEeHNM NpoayKumMm Ha HeTKaHom ocHoOBe W C
HeTKaHbIMM MaTepmnanamMu.

3HaUMTENbHbIE TOPW3OHTbI B  MEePCNeEKTUBHOM
PA3BUTUMN HeTKaHbIX MaTepunanoB B 2024 rony Oblnu
CYMMUPOBaHbI B LLesioM pane HaYU4HbIX,
NCCNEeOoBaTENbCKUX W MPOMbILUIEHHbBIX  MPOEKTOB,
MNOCBALLEHHbBIX  WMHHOBAUMOHHBIM  CcriocobaM  MU3nKo-
XUMNYECKOM MoaMdUKaumMm HeTKaHblIX MaTepuranoB. B
2025 roay K BbINYCKY Ha 6a3e 37X paboT v BHEOPEHNN
NPoOoYKUMKM OyaeT BbiNyLleHa MOHOrpaduda, KOTOPYHO
COCTaBUTENN TMPOrHO3MPYKT Kak «CoOblTMe roga» B
chepe HeTKaHbIX TEXHOOT N,



HecmoTpa Ha 1O, uto B 2024 roay
Hanbonee NoNyAaPHbIMU noaxoa0amMm
BO3OENCTBMA Ha HeTKaHble MaTepuanbl
Obinv: 1) «OT TemMnepaTtypbl» U 2) «OT
MNOKOCTUY, TakXKe Moaydmnm ycnewHoe
PacnpocTpaHeHmne Crnocobbl
KOHCTPYMPOBAHUA BOIOKHUCTbIX CMecewn,
no HaHOMPOMUTOK, TEPMUNYECKOTO,
PaoNaALMOHHOTO, NJ1a3MEeHHOoro, YO-
BO34ENCTBUSA, MAarHEeTPOHHOIO pacnbl1eHUSA
M np.

Cobbitnem 2024 roga cTtan yuyebHuK
T. A. ®epopoBon 1 M. H. MycunHa «OCHOBbI
npon3BOACTBa W  ObBopyooBaHMe O
M3rOTOBJIEHUSA HETKaHbIX MaTepurasioB», B
KOTOPOM NPOaHaNM3MPOBaHDI
MHOFOODPAa3Hble COBPEMEHHbIE BUObl U
TeXHOIOrnm NPOon3BOACTBA HeTKaHbIX
MaTepnanoB. He MeHee BaXHbIM CTaso
nosaBSieHne HOBOW MoOHOrpadum "®Ousrka
HeTKaHbIX MaTepunanoB”.

B KOHTeKCTe «npeackasaHnsa CTPYKTYPb :6em<a>> Nasungom bernkepom (David
Baker), [»xoHoM [Ixxamnepom (John Jumper) n Jemmcom Xaccabucom (Demis
Hassabis), 661710 3a9BNeHO B KOMMeHTapun K Ho6eneBckKom npeMmm no XmMMmm
2024 ropa, uto nocpenctsom NN yxxe Mq'>4<Ho OTKPbITb COBEPLLEHHO HOBbIE
BO3MOXXHOCTW FapMOHM3aLMNU I‘IOJ'Il/IMelelblx N 6eNKOBbIX KOMMOHEHTOB. A N4 Hac
BaXKHO 30eCb YBUOETb U MOUHLMMNMANBbHOIHOBbBIE MOAXOAbl K CO34aHNI0 HOBOM
HeTKaHOWM MaTepuasibHOM Cpebl, 3BOOYMOHHON MaTepun, C COeONHEHHbIMM,
€CTECTBEHHO, «KHETKAHHO» MaKpPO-, MUKPO- N HAHOKOMMOHEHTaMMN.




rogJoBOM OOBbEM

NPOM3BOACTBA BCEX
BMOoB MN2TO B Kntae B
2022 rony




M3

34ecb ONa nprMepa Mbl NPUBEOEM NMLLb HEKOTOpPbIE
HUX 0N OeMOHCTPpauUuM  CrnekTpa BO3MOXKHOCTEN

TEXHONOIrMM, CBA3AHHbIX C COBPEMEHHbIMY HeTKaHbIMU
MaTepuanamu:

KOMMO3ULWMOHHbIE BOJIOKHMUCTbIE pPagunonoriaoLlatowme
MaTepwmanbl;

HeTKaHble TMOoJIMMepHble MaTepWalibl O4A pereHepauin
0eMeKTOB CMN3NCTbIX OOONOYEK MOMOCTU PTa;

PeosIornyeckme M TPaHCNoOPTHbIE CBOMCTBA ruaporenem
M Kprorenem Ha OCHOBE asibrMHaTa HaTPpUa U XMTO3aHa
Ha HEeTKaHbIX BOJIOKHUCTO-MOPWUCTbIX MaTepuranax Ha
OCHOBE MOPCKUX MOMNCAaXapuaoB;

aHTl/IMI/IKDO6HOG HeTKaHOe MOJIOTHO OJ14 YJ1aBJIMBaAHWNA
B3POblBYaATbIX BELWECTB,

CTDyKTyDOO6Da3OBaHI/Ie B rnmpom3soactBe BOJIOKHUNCTO-
MOPUNCTbBIX MOTNMMEPHbBIX KOMMO3NUMOHHBIX MaTepKaliOoB,;

yTenndtowme HeTKaHble MaTepKalibl Ha oCcHOBe

NMHHOBALIMIOHHbBIX BOJTOKOH,

HEeTKaHbIM BbICOKOHAMOJIHEHHbIM MaTepuman Ha OCHOBe
NONNIMAPOKCMOYTUPATA C o- TOUKaNbLUMMNMOOCHATOM;

HaHeceHMre MNoJIMMEPHOro HEeTKaHOro Martepurana Ha
HenpepbIBHbLIV YI1eponHbI MaTepuan,

MOOUNMDULMNPOBAHHbIE HETKaHble MaTepuasbl Ha OCHOBEe
nonMnNponuIeHa C hUNbTPALMOHHbBIMM n
AHTMOaKTEPMANbHBbIMI CBOVCTBaMU;

KOMMO3NMUMOHHbIE MaTepWallbl Ha OoCHOBe
MOONMDULMNPOBAHHbBIX HETKAHbIX MOJIOTEH OS19 CO34aHUS
JleTaTeslbHbIX armnapaTtoB U MJ1aBCPedCTB,;

HeTKaHble BOJIOKHUCTbIe MaTepuasibl Ha OCHOBE CMecen
NOJIMMEPOB NOMVNAKTUAA U MOJUTUAPOKCUOYTUPATA;

3N1aCTUYHbIE  TUOPOWV3ONALUNOHHBIE  KOMMO3WLUMOHHbIE
MaTepuasbl Ha OCHOBE HeTKaHblX MONOTeH W MHOrme-
MHOIrMe-MHorme gpyrme.
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PaccMOTpUM Takxke OOMOAHUTENTbHO
KOHKPETHbIE MPUMEpPbl M HEKOTOPbIE
3HAKOBbIE N PE30OHAHCHbIE CODbITUNA
2024 ropa, noareepxaatoLime
rnoBanbHy NepcnekTMBHOCTb
PA3BUTUNA HETKAHbIX MaTepManos,
MHBECTULMOHHYIO MPUBIEKATENbHOCTb
HampaBeHUN C HUMW CBA3aHHbIX,
MHHOBALMOHHOCTb U
NONMMMDYHKLMOHANBHOCTb Kak CaMMX
MaTepmnanoB, Tak U NpencTaBiAeHHOMN
HLXKe rasiepen U3nenmm c nx
npuMeHeHneM. B aTon HeOOSIbLLIOW, HO
PA3HOMJIAHOBOW rasepee Mbl
MNOCTapaInNChb NPeacTaBUTb HE TOJIbKO
PA3BUTME TPAOMLMNOHHbBIX HaMpaBIeHNI
NPUMEHEHUA CUHTETUYECKNX HETKAHbIX
MaTepunanoB (YTennéHHas ooexxaa,
JOMaLLUHWNWM TEKCTWUMb, NOAY LKW, oOeana,
MArkasa Mebesib, MaTpachl, UHTEPbEPHbIE
N CTPpOUTENbHbIE BAa30Bble MPOLYKTbI A
MpP.), CKOMbKO «CreayoLlme warm
TEXHOTOTUWN, MHHOBALMOHHbIE U
HedopMaTHbIe pelleHna, KOTopble
CTPEMUTENBHO BPbLIBAOTCHA Pa3/INYHbIE
oTpacau!

HecTaHOoapTHbIe BbICOKOTEXHOIOMMYHbIE Pa3paboTKn 1 BHegpeHuns 2024
rofga obinv npeacTtaBieHbl B dMHane KpynHenLwero npoekta AreHTcTBa
KpeaTuBHbIX umHOoycTpum  "@abpuka gusanmHa 2.0". Tak, cTyous
APXUTEKTYPbI U OM3amrHa «Litawr» npe3eHToBaNa HOBYIO KOHCTPRYKLMIO
FAaMNMHra. broHnyeckn OOM-KOHCTPYKTOP BbIMOSIHEH MO  MOOenu
0e3ynpeyHon un YHUBEPCASIbHOW reoMeTpunyeckom dMopMbl YCTPpULbI
(MONOCKa) C  MPUMEHEeHWEM BbICOKOTEXHOMOMMYHbBIX UVHTEPbEPHbIX
HeTKaHbIX MaTepranoB U MNONVPELNKNMHIOBLIX ESG-yTennunTtenen.

DepepanbHasa cnyx6a no NMHTENNEKTYaIbHOW COOCTBEHHOCTMU
(PocnateHT) BblOana naTeHT Ha MOJIE3HYHO Mooenb Ne
2023121185/09(046312) «KoHBepT ANA CnaceHd HOBOPOMAEHHbIX B
ype3BblUaHbIX CUTYaLUMax». B maTeHTe coobllaeTcs, UTO KOHBEepPT A4
CrnaceHna HOBOPOXAEHHbIX B 4pe3BblYaWHbIX CUTYaAUUAX COCTOUT K3
NONOTHULLA, COOEePXALLEero OrHe3alnTHbIM TPEXCNOWHbIM MaTepuan.
BHelwHMe cnou BbIMOHEHbI Ha OCHOBE CMNaHMenT, BHYTPEeHHUW Cnon -
HeTKaHbll  OrHeCTOVKUW MaTepuman. W3genve CcHabXeHO MXECTKOW
MNOO/IOMKOW Ha OCHOBE HEeTKAHOro mnjacTta. BbICOKOTEXHONOrMMYHbIE
MaTepuanbl MO3BONMAM CO30aTb NErKUM U KOMMaKTHbIM KOHBEPT C
BbICOKO3TACTUYHBIMU U TEPMETUYHbBIMU YKPbIBHBIMU 2/1EMEHTaMMU.
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HEKOTOPbDIE S3HAKOBbLIE U PESOHAHCHDIE

COBbITUA 2024 TOQA

3.

OuzanHepbl M3 HKOXHO-YPanbCKOro rocyaapcTBEHHOro
YHUBepCcuTeTa CTann  duHanuctamm  enepanbHoro
NpoekTa AreHTCTBa KpeaTuBHbIX uHOyCcTpun "®abprika
On3amHa 2.0". OHWM BMepBble pa3paboTann
MHOFOMYHKLUMOHaNbHOE M3genme, NoJIHOCTBIO CocTodllee
M3 HEeTKaHbIX MaTepuanoB. crnaHboHOa W OOBEMHOro
TEPMOCKPENNEHHOIO HETKAaHOro MaTepumalibl Ha OCHOBE
MN2TO-BONOKOH. 3TO KHUra-nogylwka C BO3MOXHOCTbIO
TpaHcopMaLUmnm B DOPTUKKM ON9 KPOBATKW. B KadecTse
HanoNHUTEeNnew ONna «OONOXKKWY MPUMEHEHbl KnacTepHble,
HecBA3aHHble HANONHUTENN, «BOJIOKOHHbIE LLUAPUKM», a
«CTPaHWUbl» - CcoO30aHbl M3 OOBEMHONO 371aCTUYHOIO
HEeTKaHOro noJioTHa). BMeCcTo TKaHu Bepxa MpuMeHseTcsa
CNaHBOHL MIOTHOCTLIO He MeHee 30 1/M.KB. C LUMMPPOBOMN
neyaTblo MAKCTPALUMM 1 CKA30YHOIO TEKCTa.

Ha kadenope ™MeanumHCKoOW uHXeHepun Ka3aHCKOoro
HaLWMOHaNbHOIO MNCCNEe0OBaTE/IbCKOrO TEXHOIOMMYECKOro
vHuBepcuteta (OIM'bOY BO KHNTY) B 2024 roagy 6binuv
3aBEepLEHbl NCCNegOBaHMA pPaHEBbIX MOBA30OK. YUYEéHble
BbIABUIM W ODOCHOBAaNIM BO3MOXXHOCTb WCMOMb30BaHMA
HeTKaHOro m™maTtepuana u3 noamadupa B KadecTse
DYHKLUMNOHANbHOWM noayLLeyYKM paHeBOM MOBA3KMN.
Pe3ynbTaT napagokcaneH, Bedb MNoamMadurpHble BOJIOKHA
MaTepuana HermrpocKonmnyHbl ().

TexHunyeckmn omsamHep w3 TawnaHoa VB AdebaymMm u
MaragaHCKUM  OXOTHUK W NyTelwecTBeHHUK  Muxaun
PynakoB pa3paboTann 16 KOHCTPYKLMIM CNafibHbIX MELLKOB
HEeTKaHbIMU MaTepuanaMmn-yTenanTensamy ans
KnnMaTundyecknx ycnosmm pgo -60 C! Poccumckas
NpoOyKUMa cTana nonynapHa Yy TaéXHUKOB, PblOakos.,
NyTeLeCcTBEHHMKOB B COUPU, AKYTUKM, YyKOTKe 1 OpYyTrnx
CEBEPHbIX PernoHax.

CeeTameca obnaka v ™MaTpacbl B CKA304YHO-CUTLLEBOM
cTUne gnga npuHuecc noasunmct B 2024 roagy B ViBaHoOBe
Ha »eNe3HOOOPOXHOM ApT-BOK3asie. OTO JMLIb 4YacCTb
VHUKANbHOW MHCTaNNAUMM B KOHCTRPYKTUBUCTCKOM CTUNE,
CO30aHHOW B paMkax npoekTa "Moaa-Hapoay: OT CuTua OO
amBaHa!" [OCTU TEKCTUNIbHOW CTONMNLUbBI U XKUTETN PEermoHa
ntoboBannCh HEeOObIYHbIMI XY OOXECTBEHHbIMU %
TEXHONOMMYHbIMKM OOBEKTAMM HA 3TOWM HOBOW AOEP3KOU
BbiCTaBke. [looylwkuy, w™Markad Mebenb, ogexaa, apT-
OOBbEKTbl B 2MMHEKTHO-OPOCKOM «CTUME aArnNTTEKCTUIA»
NpeacTaB/eHbl Kak coednHeHre TEeKCTUbHbIX Tpaanuumm
PerroHa ” HOBbIX BbICOKOTEXHOMOMMYECKMX CBA3en I
BHeOpEeHWM C COBpPEMEHHbIMU CUHTETUYECKMNMU
peLleHAaMU.
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Ha (AV2 MexxayHapooHOM KOCbIrMHCKOM hopyme
«[Tpobnembl NH>XEeHEePHbIX HayK: dopMMpoBaHMe
TEXHOMNOMMYEeCKoro cyBepeHumTeTa» Oblla npencraB/ieHa
HOBa4d KHUra «Du3rKa HeTKaHbIX MaTepranoBy
(n3patenscteo  "BOC"). ABTOpbl MoOHOrpadhum Kpum
MuxamnoBuy  TpellanvH, OOKTOP TEeXHUYECKUX Hayk,
aKagoeMnyecknm COBETHUK POCCUMCKOW  UHXXEeHEePHOW
akagemnu, un  Mwuxamn KOpbeBud TpewlannH, [OOKTOpP
TEXHUNYECKMX HayK, npodeccop MOCKOBCKOTO
rocygapCcTBEHHOIo VHMBEPCUTETA NMEeHN M.B.
JlIoMoHOCOBa, BMepBble  U3JTIOXUIM  Pa3padboTaHHYIO
aBTOPaMM MeTOoLO00r o CUCTEMHO-aHAIUTUYECKOrO
NOOXO4a K MCCNeooBaHMO BOJTOKHUCTbIX CTRYKTYP.

HoBbit cnoco®  Tensiom3onaunm 1 3BYKOUM3ONALNK
reoge3nyeckoro  KynoJjla  3anaTeHToBaH  KOMMaHuvew
"KynonXonn", r.Wxesck. B natenHte RU 2811575 CI

COODLIAETCA, UTO N30DPETEHME C NMPUMEHEHNEM HETKAHbIX
MaTepuranoB (MOAMAIDUPHOW Tenaonsonaunm) 1 apyrmx
TKAHbIX W HETKAaHbIX TEXHONOMMWM OTHOCUTCA K OONaCTU
CTPOUTENbCTBA. OHo KacaeTtcsa Tennonsonaunm
ObICTPOBO3BOAVMbBIX CHEPONOAOOHbIX KOHCTRYKTUBHbIX
CTOYKTYP, WCMOMb3YyEMbIX B  KayecCcTBe  KYMOJIbHbIX
NOKPbITUM PA3NNYHOIO HasHadyeHunda. 370 obcepBaTOPUN,
TenuLbl/OpaHXXepeu, BbICTaBOUHbIE MOMELLLEeHWd, a TakxXe
NOHOCHOPHbIE KNble ONOKU noceneHunm Ha
TOYAHOOOCTYMHbIX TEPPUTOPUAX % B 30Hax
SKCTPEMASIbHbIX MPUPOOHO-KIMMATUYECKMNX YCTOBUMN.

9.

10.

B HOBUHKax KynbToBOW MonoaéxHow oaexabl CODERED

AKTMBHO  BHeOpeHa  HeTKaHkKa. Ycnex  Konnekuum
npegonpenenéH KeCTOoYanLLMM OTO0OPOM
BbICOKOKAQUEeCTBEHHbIX MaTepuanoB W QypHUTYpPbl. B
Konnekuunn obpallaetr Ha cebd  BHUMaHWe ©BanaHc

COoYeTaHna HeMTPasbHbIX M BbI3bIBAOLLE-APKMX LBETOBbIX
peLleHn, a B 1M3Oenmnax - MOTVBblI COBPEMEHHOW YTNYHOW
ofexxabl, OepP3KOro CTPUT-apTa, HAOEXHbIX CMeLoBOK,
NPAKTUYHOro  ayToopa, TpeboBaTesibHOro  MUIMTapw,
PACKPENMOLLEHHOTO aLUH. B yTennéHHbIX KONMNekumax -
HeTKaHble ODUOMUMETUKU-MONOTHA U KNACTEePHblE CMeCcu -
aHanorv nNedaxxbero nyxa. Tak NoaBAatoTCa COBPEMEHHbIE
N TEXHONOIMMYHbIE apKTUYECKMEe KYPTKM OBepcams U
VHUCEKC, KAHOHUYECKNI ayTdUTbl 0149 3MHKMX MOPO30B.

DepnepanbHaqa cny»xoba no MHTEeNNeKTyabHOW
COOCTBEHHOCTM 3anaTeHToBaNla M300peTeHne KapKkaca
IOPTbl C HETKAHbIM yTennuteneMm. [lateHtoobnagartenn RU
2814413 C1 AnekcaHgp [nywkoB v Hapba [ NyLwkoBa
OTMEUaloT, UTO UX KM30DpeTeHne OTHOCUTCH K 0b61acTu
CTPOUTENBbCTBA BpEMEHHbIX MOOUITbHbIX COOPHO-
Pa300PHbIX COOPYXKEHUN 1 MOXET OblTb WCMOJIb3OBAHO

KaK TMOCTOSHHOE WM BPEMEHHOE »XWbe, a Takxe
BCece30HHOe nomeLleHve TYPUCTUYECKOIO
OBCNY>XXMBaHUS. 2T0 coBpeMeHHa4q l0PTa C

BbICOKOTEXHOOMMUYHbIMU MaTepuranaMm: NOJIMKaPOOHATOM,
MBX, «Xonnodanmbep» 1 Op. TeXHUYECKUM pPe3y1bTaToM

|/|306|oeTeH|/|sq ABNAETCH MOBbILIEHME HAOEXHOCTU tOPTHI.
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11.

12.

MockoBcKMe ydyéHble 13 PI'Y nmMern A.H. KocbirmHa n MI'y
nMeHn M.B. JIoMoOHOCOBa OnNyonmkoBanuM pe3ybTaThbl
nccnegoBaHnm 31aCTUYHbBIX rMOPOUN30NALUMOHHBIX
KOMMO3NLMOHHbBIX MaTepuanoB Ha OCHOBE MOJIMAMUPHbIX
HeTKaHbIX MONOTEH. YUEHble YTBEPXOAKT, UTO Onaronoaps
CTPYKTYpPE OCHOBbI, TMOJIOTHaM WN3BECTHOro 6peHna,
COCTOSLLEN M3 XaOTUYECKM PACMONOMEHHbBIX MOHOHUTEW,
Takne KOMMNO3UTbl OOadatoT  BbICOKOW  MPOYHOCTLIO,
FMOKOCTbIO % M3HOCOCTOMKOCTbIHO. AHanns
SKCMNepUMeHTanbHbIX OJaHHbIX BbIABUT PE3KOEe N3MEHEeHMe
MNPOYHOCTM OOPA3LOB Ha PAaCTIXKEHME MO CPAaBHEHUKD C
XaPaKTEPUCTUKAMKM OCHOBbI: Ha 628,1% npu nponutke
repMeTmkKoM; Ha 866,5% npu NPONUTKE PE3NHOBbLIM K/1eeM:
Ha 1013,1% npw nponutke Kieem MNBA!

B Poccum npoBeneHo mnccrefoBaHve CUCTEM MaTepnanos
N n3penum ona agen ¢ orpaHnYeHHbIMKM OBUraTeNbHbIMM
BO3MOXHOCTAMW. B KayecTBe MNakKeTHbIX  peLueHunm
PACCMaTPMBaINCb TKaHWM C MeMOPaHHbIMM MOKPbITUAMMN,
NIBHAHOW TPUKOTaXK, YTENNALIME HeTKaHble MaTepunansl. B
KOCTPOMCKOM rocygapCcTBEHHOM VHMBEpCUTEeTE
COCTOANACh 3aLUMNTa NCCNegoOBaHMA CMCTEM MaTepManoB U
n3penum gna aoger ¢ orpaHMYyeHHbIMKU OBUraTeNlbHbIMM
BO3MOXXHOCTAMK. B KayecTBe MNakeTHbIX  peLueHum
PaccMaTpuBaINCb TKAHW C MeMOPaHHbIMK MOKPbITUAMMK,
TOUKOTaXK, HeTKaHble MaTepuanbl, MNPOM3BOAALLMECH Ha
MOCKOBCKOM 3aBOJe HeTKaHbIX MaTepnanoB.

13.

14.

PepepanbHas cny»x6a no VHTENNEeKTYaIbHOW
cobCcTBEHHOCTM (PocnaTeHT) 3apernctpupoBalla HOBYHO
Pa3paboTKy C HeTKaHbIM MaTepuanoM «Xonnohandep» -
VHOVBUOYANbHYIO aPKTUYECKYD anTeuky nepBOn MOMOLLN
(ATIMM-A, 224430 Ul). B naTteHTe CcooObOLLaeTcsd, 4To
n3genme npegHasHavyeHo 09 MCNOb30BaHWA B CNy»KOax
OKCTPEMaNbHOW W  BOEHHOW MeguuMHbl B YCIOBUSX
APKTNYECKOTO PEernmoHa % npenfHa3sHavyeHa ansa
NoaaepP»XaHUs TeMnepaTypHoOro pexurma (CoxpaHeHus
OCTATOYHOrO Tensa) TepMOoNabuibHbIX NEeKapCTBEHHbIX
npenapaTtoB % MeOULMHCKNX CpencTB npw
TPAHCMOPTUPOBKE B YC/IOBUAX JKCTPEMASIbHO HU3KUX
TemMnepaTyp.

Bonpoc” (achmp 18.05.2024)
nepenesikv rocTMHOWM C BblOeNeHHOW
NeTCKoOn KoMHaTtonm. B kauecTBe
2hDEKTUBHOM LLIYMOU3OIAL NN
NPYMeHeHbI CTpOUTESNbHbIE HeTKaHble MaTepuansbl.
ABTOPCKYIO KOHLEenuuo nepenenku peann3oBan
AnekcaHap be3BylwKo. Ero umHTepbepamM CBOWMCTBEHHO
coBMelleHne cTtunen. OCHOBBIBAACb Ha KJIACCUYECKOM
wkone gulamHa 20-30-x rogoB XX BeKa, B KadecTBe
AKLUEHTHbIX MNpegMeToB OH MpeanovynTaeT COBPEMEHHbIN
aBaHrapaHbi - gn3anH. [logobpaHbl MHHOBALMOHHbIE
BbICOKOTEXHOIOMMYHbIE MaTepManbl.

[MpoekT "KBapTWpHbIN
nokasaJsl HKAaHChbI
obLllenm 30HOWM U
SKOJIOTUYHOWN %
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15.

16.

17.

BnepBble 3a 27-NE€THIOKO UCTOPUIO POCCUNCKOro BpeHaa
«Xonnoambepy», KOTOPbIM BRageeT 3aBO[ HeTKaHbIX
MaTepmnanos «TepMonon-MockBay, COoCTOsdNnachb
«Keneanuma no dytmkamy». OHa ONniacb B TeYeHMe BCero
OHAa ©6peHga no KPYNHEMLMM MOCKOBCKWMM TOPrOBbIM
LEeHTPaM, B KOTOPbIX peanmn3yeTcs pasnyHag npoayKLmsa
C HanonHuTenamMum u yrtennutenamm «Xonnodambdbep». B
aKCneanuMy NPUHANKM yyacTme NapTHEDDLI NpeanpuaTnS.

B HOBOM OCTPOCHMXETHOM JOKYMEHTaIbHOM
NPON3BOACTBEHHOM cepumane «Jlydywaa kypTka 2024,
OwrbKa Ha NPOM3BOACTBE» PACCKA3aHa NCTOPUA O TOM,
KaK CO30aéTca XUT konnekuum nod dpeHoom Alpex, Kak
NPUOYMbIBAETCH KYPTKa, LUbETCH obpas3el, 1 nodyemy Tak
BaXKEH KayeCTBEHHbIV HETKaHbIW YTenanTeb.

[Moka3 ncuxonornyeckon opgexgbl "KOKOH [TEPMEP”
CoCTOANCa Ha |l OTKPbITOM YeMnuMoHaTe Mo KMbaTneTuke
2024 B MockBe. llepBoe B MMpe MOAE/bHOE areHTCTBO
knbopros Cyber Fashion Technology coBMecTHO C
LEeHTPOM aCCUCTUBHbLIX TexHonorum "®OeHukc" npoBenu
MeponpuraTthe, KOTOpOoe B Mpecce y)e onpeneneHo Kak

VHUKaIbHOE. 32TO Moka3 C  ydyacTmeM  Knbopros
BbICOKOTEXHOJTOTMYHOMN NPoOaYKLMMN KOMMaHumM
"SHponanT”, "Ckonmonogxumk", "BroHmKa 2.0.",
"MoTopuka” U1 NepBOM  NCUXONOMMYECKOW  oOex<abl

"KOKOH TEPMEP", B KOTOPOW MPUMEHSOTCS HeTKaHble
MaTepuasbl C OCODbIMKM CBOUCTBAMMU.

18.

19.

20.

Ha MexxoyHapOOHOM KIMMaTUYeCKoOM KOHKypce "3enéHad
EBpa3unga” NPECTUMHOMN Harpaoowu NeT OTMeyeHbl
KOMIM/IEKCHbIE WCCNeaoBaHUs W BHEOPEHUSA HeTKaHbIX
MaTepuanoB C  BTOPWUYHBIMKU U MepepadboTaHHbIMK
KOMIMOHEHTaMMU.

B [naBHOM Kopnyce VIBAHOBCKOro rocynapcTBeHHOro
NONTEXHNYECKOrO YHMBEPCUTETA B paMkax
MexxayHapogHoro @opyMa Smartex oTKpbiTa ydyebHad
SKCMNO3MLUMA HeTKaHbiX MaTepmanoB. OHa npencTaBfeHa
Kak 1-m  2Tan dopMMpoBaHMa Hambonee  noJIHOM
oTeYyeCTBEHHOW OUNBTNOTEKMU BbICOKOTEXHOJTOM MYHbIX
MaTepuranoB, OEeCATUNETUA N3BECTHOW KaK «JlabopaTopus
MCAbITAHUMN TEKCTUbHbIX NONOTEH».
IMnopTO3aMellatolme TexHONorMm npencTaBieHbl Ha
npuMepe LUMPOKOIrO ACCOPTUMEHTA HeTKaHbIX
MaTepranoB, MOUMEHALLMXCA CEerogHa BO BCEX OTPACAX
MNPOMBbILLTEHHOCTW.

DuHanncTbl MexxoyHapoOHOro KoHkypca «llokoneHune
NEXT-2024», koTtopblt cocToanca B CaHKkT-lleTepbypre,

noJy4dmim crneunalibHble nPn3bl 04 NPoaOOJTXKEHWNA
BHEOpPEH NI - YHMBePCalJibHble HEeTKaHble XNTbl-
yTernnmrtesnn.
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21.

22.

23.

24.

B 2024 roany PI'Y wumMm. AH. KocCbIr'MHa COCTOANCH
BCEPOCCUNCKNI KPY bl cTON «[lepcrneKkTrBbl
MCMOJIb30BAHMNS NCKYCCTBEHHOT O NHTEeNNEeKTa B
TEKCTUNIBHOW W NErKOW MPOMbILLNIEHHOCTUY.  AKTUBHO

O0EMOHCTPUPOBANNCL FOTOBbIE MPVMEPbl 3MMOEKTUBHOCTM

BHEOPEHUN  HempocetTn B UMHOYCTPUANbHbIM LUK
HEeTKaHbIX TEXHOOMMN.
OavH 13 BegyuwlmMx OTeYeCTBEHHbIX Mpou3BoOaMnTeNen

Hayasa BbINMYyCKaTb HOBbIE MpPeMuasibHble akKyCcTuyeckme
3ByKOMornowgatmouwme ™Matepuanbl  TonwmHom 20 MM
(noBbllWeHHada MJIOTHOCTb MONMNAIMUPHbBbIX BOJMOKOH - 40
750 r/M2) un 30 MM (NoBbllLeHHaa  MJIOTHOCTb
NONM3MUPHBIX BOJIOKOH - 0o 900 r/mM2). Mo wtoram
nccnenoBaHUM M UCObITAHUW MPOM3BOOMNTENb COOOLLINIT,
UTO HOBWHKK OBecnedmBatoT HeObXooMMbIM Bapbep A4
MPOOHUKHOBEHWSA N PACNPOCTPAHEHWMA 3BYKOBbIX BOJIH.

Ha dopymMe-BbiICTaBke HOBbIX MaTepuasnioB U TEXHOOM NI
AMTEXPO-2024, koTopas CcoCTod/acb B TexHonapke
«CKOJTKOBOY, A0OKMNan 06 MHHOBALMOHHbBIX CTPOUTENbHbIX U
AKYCTUYECKMX  HEeTKaHblX MaTepuanax ©Obil  caenaH
CMNKEPOM B  VYTEMIEHHOW.. HETKaHbIMW MaTepuanamm
crieymanbHOM ogexxae anga rnyooKoro MmHyca.

B  npeggosepunt  HOBOrogHWX U
Npas3gHMKOB  Mapuga  MOCKBbI  caenana
OCOBEHHO YHOTHbBIM 1 KPACUBbLIM.,

POXXOECTBEHCKINX
Merarnosnc

25.

A  npousBogUTENN UMUTATUMBHbBIX MaTepuanoB (cHera,
NbAa, cyrpoboB) W gM3anHepbl NPeaIOXUAN YHUKAIbHbIe
MNPOEKTHI CHOYMUMETUKOB (snow+mimetics).
CuHTEeTUNYECKME TEeKCTUSIbHble TEeXHOMNOrMM - HeTKaHble
MaTepuasibl CTanuv MNONYAAPHbIMU B BUTPUHUCTUKE. OHUK
MPAKTUYHbI, JONrOBEYHbI, HE BbIrOPardT Ha CBETY, MOryT
0bpabaTbiBaTbCA MOObIMU BUOAMU ObITOBOW YUCTALLEWN
XVMUKW, HEe BMNUTbIBAOT BAary W He nepenarnT e€ Ha
KapKachbl KOHCTRYKL N, MOTyT KOMMaKTHO
CKNagMPOBaThCA U XPAHUTCA OT Ce30Ha K CEe30HYy WU
MPUMEHATHCA KOMBOKMHATOPHO.

HeTkaHble  MaTepuanbl Ha  OOAMAMUPHOM  OCHOBE
OTKPbIBAtOT BO3MOMXHOCTU CO30aHUA CaMblIX
PA3HOODPA3HbIX M HECTAHOAPTHbIX U3genmmn. OaHO N3 HINX
- HepaBHO 3arnaTeHToBaHHad OaHga-topTa C HEeTKaHbIM
MNoTO-ytennmutenem (RU 2 828 966 Cl1). CoyeTaHue
VHUKaNbHbIX BO3MOXHOCTEWN, CBA3aHHbIX C
NONTMMDYHKUMOHANBbHOCTbIO, VHUBEPCaNbHOCTbIO %
BAapPMATVMBHOCTbID, MO3BOMAAIT MPUMEHATb  HEeTKaHble
MaTepuasbl, Handosiee PacnpPoCTPaHEHHbIE B TEKCTUbHOW
N NErKOoW MPOMbILLUNEHHOCTW, B 0O1aCTU CTPOUTENBCTBA.

Takmx NPUMEPOB C KaXabIM rogoM CTAaHOBUTCA BCE& OosbLue.
CeKkTOp B aKTMBHOM pa3sutun. lMpepctoawmm 2025 -n rop

y)XKe CerogHs

FrOTOBUT OTEYEeCTBEHHOWM MPOMbILLUIEHHOCTH

HOBble OTKPbITUA U BHeOpPeHN4.
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