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FOJIOBHE EKOHOMIKA TMOJITUKA KPUMIHAJT CIOPT 340POB'A
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TEMW: Bonoanmump 3eneHcbkumn

HoBuHW > ByeHi cTBOpWMAM MaTepian, 34aTHUIA caMoBifHOBMOBaTUCA NoHa 1000 pasis

BuyeHi cTBOpuNAKM MaTepian, 3paaTHUN
caMmoBigHoBMOBaTUCA NnoHan 1000 pasis
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AMepUKaHCbKIi iHXeHepu po3pobuan HOBUN BOMOKHUCTUM KOMMO3NT, 34aTHWUA CaMOCTINHO

BiHOBJ/IIOBATM BHYTPILLHI YIWKOAXeHHS noHa 1000 pa3sis. TexHonoris MoXxe pagnkanbHO

3MIHUTUK TepMiH cny>xbu niTakie, aBTomMobinis, BiTpoBUX TypOiH Ta HaBiTb KOCMiIYHOI
TexHikun, nosigomnsae National Academy of Sciences.

MpeTbcs npo MaTepian, aKuii y NabopaTopHNX YMOBaxX HEOHOPA30BO YCYBaB PYNHYBaHHSA Ha
KLWTaAT po3lwapyBaHHA — OAHY 3 rOJIOBHUX NpobieM Cy4acHUX KOMMNO3uUTiB. JoCniAHNKM
MPUNYCKaloTb, L0 Taka TEXHOJIOriA MOXKe 36inblUNTY TEPMIH CNY>XOU KOHCTPYKLN i3 KilbKOX
0EecATUNITb OO COTEHb POKIB.

Cy4acHi BOJIOKHWUCTi NoJliMepHi KOMMO3UTK LUMPOKO BUKOPUCTOBYIOTLCA B aBiaLii, aBTOIHAYCTPIi
Ta eHepreTuui 3aBASKN CBOI MiLLHOCTI Ta NerkocTi. Y TON camMuii 4Yac BOHU MatloTb C/labke
MiclLle — po3LllapyBaHHA BEPCTB, SIKE MOCTYMNOBO PYNHYE CTPYKTYPY.

Mpodecop OxercoH MaTpik 3a3Havae, wo us npobsema Bigoma we 3 1930-x pokis, a TUNOBWUIA
TepMiH cny>Xbu Takux maTepianis cTaHoBUTb 15-40 pokiB.

HoBuWin KOMMNO3UT BUrNSiAAE K 3BUYANHUI MaTepian, ane BCepeauHi Ma€ cneviaibHui
«JIIKapCbKWn» LWap, HAaHeCeHW 3a gonomMorot 3D-ApyKy. BiH BUrotosneHun i3
TepmoniacTuyHoro nonimepy EMAA, AKuin 34aTHUIA «3anedvaTyBaTu» TPILLMHN Nif Hac
HarpiBaHHS.

Kpim Toro, maTepiaa MiCTUTb TOHKI ByrfeLeBi HarpiBasabHi Wapu. Konm 4yepes HUX NpoxoanTb
eNeKTPUYHUIA CTPYM, BOHM PO3irpiBaloTb CTPYKTYPY Ta akTUBYIOTb NpoLeC BifHOBNEHHS -
BHYTPILLUHI TPILLMHN ByKBaIbHO «3BaplOOTLCS» 3CEpPennHM.

Y BunpobyBaHHsAX MaTepian nporwos 1000 UMKIB NOWKOLAXKEHHS Ta BiAHOBNEHHS 3a 40 OHIB
6e3nepepBHOi poboTU. JOCNIAHNKN 3a8BASAIOTh, WO MiC/S COTEHb LINKIB MILHICTb 3HU)XKYETbCS
Ly>Xe MoBiJIbHO.

3a ouiHKaMu aBTOpIB, 3@ YMOBW PeryasapHoro obcayrosyBaHHA MaTepian MOXKe 3anuaTucs
dyHKUioHanbHMM Bif 125 go 500 pokis.

Hanbinblumnin eekT TEXHOOris MOXKe MaTW Yy BiAHOB/IOBaHI eHepreTuui. JlonaTi BITpoBMX
TypbiH, 5Ki 3apa3 4acTo 3aMiHIOITb Yepes MOLKOAXKEHHS, 3MOXKYTb CY>XXUTU 3HAaYHO [OBLUE,
3MEeHLUYYM KiNIbKICTb BiAXOL4IB.

Tako>)X MaTepian MoXKe 3aCTOCOBYBaTUCSA B aBiauii, aBToMo6inebynyBaHHi Ta KOCMiYHUX
anapaTax, Ae peMoHT abo 3aMiHa geTanel € HaA3BUYaANHO LOPOrMMU.

HesBa)katouun Ha ycnixu, TexHosoris e notpebye nepesipku B peasibHUX YMOBaXx, 30KpemMa
npwv BNAVBI BOJIOr K, TEMMepaTypHUX Nepenagis Ta MexaHiuHuX ynapis.

Po3po6Ka BXXe 3amaTeHToBaHa Ta KoMepLiani3yeTbCs Yepes ctapTan Structeryx Inc., wo
CBiAYUTb NPO FOTOBHICTb [0 MacITabHOro BrpoBaLXKEHHS.

Harapaemo, BYeHi CTBOPUAN MaTepiasn, SKUA MOXKE Ha3aBXaM 3MIHUTY LleMeHT Ta beToH.

Yutante Ppa3y B Google News (HaTUCHYTuK

"Mipnncatncsa")

NipnncynTtecb Ha kaHanu ®pasm B Youtube, Twitter, Instagram, Facebook

v fx D
Apxig
KNIB Yci po3ginu

Bubip pepakuii

BusBseHo e onHy HebyBany

KOPUCTb KaBu

Bci HOBUHM

FonosHe

NMonynapxe

17.04.26 15:06
AMepuKaHLi po3rafanm TAEMHULIO HIYHUX
KoluMapis

17.04.26 14:16
03n0651€HMI NyTiH rOTOBUI HanacTu Ha
€Bpony BXxe Li€i BecHn, - WP

17.04.26 14:06
Y Binopyci xo4yTb 36yayBaTu ANBHUIA
TYPUCTUYHUIA 06'eKT

17.04.26 13:48

Hanbnumxyi coto3Hukn Tpamna B €Bponi
po3rnafatoTb NOro AK «TOKCUYHWUIA Tarap», —
Politico

17.04.26 13:32
B Ol po3noginu, koan CneyTpubyHan noyHe
MOBHOLIHHO MpaLltoBaTn

17.04.26 13:15
CuH bangeHa cxoBaBcs Bif 6opris y KanidopHii,
- 3MlI

17.04.26 13:06
Pedopma BEB bykcye: 3MI nuwyTh, WO y
MonTasi ckaHgan

17.04.26 12:51
Tpamn 3aiHTpUrysas MMpPHMMUK NeperosopamMu 3
IpaHoM

17.04.26 12:45
KaHagui po3nosinvm npo napafokcanbHy
KOPWCTb MOJIOKa AN fiTen

17.04.26 12:16

Pocis rotye HoBMi HacTyn Ha NiBAEHHOMY
cxopi Y F'YP Ha3Basm TepMiHM Ta KiNbKicTb
BiMCbK


https://fraza.com/news/370461-uchenye-sozdali-material-sposobnyj-samovosstanavlivatsja-bolee-1000-raz
https://fraza.com/uk/news
https://fraza.com/uk/foto
https://fraza.com/uk/video
https://fraza.com/uk/analytics
https://fraza.com/uk/blog
https://fraza.com/uk/fraze
https://fraza.com/uk/stenograms
https://fraza.com/uk/voting
https://fraza.com/uk/dossier
https://fraza.com/uk/author
https://twitter.com/frazaua_twit
https://www.facebook.com/frazaua
https://fraza.com/rss/
https://www.youtube.com/channel/UCxaHtAUZUCWSZWHXV02_bHA
https://www.instagram.com/frazaua/%20%20
https://fraza.com/uk/archive
https://fraza.com/uk
https://fraza.com/uk/headlines
https://fraza.com/uk/economics
https://fraza.com/uk/politics
https://fraza.com/uk/criminal
https://fraza.com/uk/sport
https://fraza.com/uk/health
https://fraza.com/uk/kiev
https://fraza.com/uk/world
https://fraza.com/uk/politics
https://fraza.com/uk/economics
https://fraza.com/uk/business
https://fraza.com/uk/finance
https://fraza.com/uk/valjuta
https://fraza.com/uk/agrarnyy-rynok
https://fraza.com/uk/gkh
https://fraza.com/uk/property
https://fraza.com/uk/criminal
https://fraza.com/uk/culture
https://fraza.com/uk/muzyka
https://fraza.com/uk/history
https://fraza.com/uk/kino
https://fraza.com/uk/literature
https://fraza.com/uk/society
https://fraza.com/uk/sport
https://fraza.com/uk/health
https://fraza.com/uk/science
https://fraza.com/uk/education
https://fraza.com/uk/tech
https://fraza.com/uk/transport
https://fraza.com/uk/auto
https://fraza.com/uk/curiosity
https://fraza.com/uk/newsukraine
https://fraza.com/uk/kiev
https://fraza.com/uk/tags/%D0%B2%D0%B8%D0%BD%D0%BD%D0%B8%D1%86%D0%B0
https://fraza.com/uk/tags/%D0%B2%D0%BE%D0%BB%D1%8B%D0%BD%D1%8C
https://fraza.com/uk/tags/%D0%B4%D0%BD%D0%B5%D0%BF%D1%80
https://fraza.com/uk/tags/%D0%B4%D0%BE%D0%B1%D0%B0%D1%81%D1%81
https://fraza.com/uk/tags/%D0%B6%D0%B8%D1%82%D0%BE%D0%BC%D0%B8%D1%80
https://fraza.com/uk/tags/%D0%B7%D0%B0%D0%BA%D0%B0%D1%80%D0%BF%D0%B0%D1%82%D1%8C%D0%B5
https://fraza.com/uk/tags/%D0%B7%D0%B0%D0%BF%D0%BE%D1%80%D0%BE%D0%B6%D1%8C%D0%B5
https://fraza.com/uk/tags/%D0%B8%D0%B2%D0%B0%D0%BD%D0%BE-%D1%84%D1%80%D0%B0%D0%BD%D0%BA%D0%BE%D0%B2%D1%81%D0%BA
https://fraza.com/uk/tags/%D0%BA%D0%B8%D0%B5%D0%B2%D1%81%D0%BA%D0%B0%D1%8F%20%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://fraza.com/uk/tags/%D0%BA%D1%80%D1%8B%D0%BC
https://fraza.com/uk/tags/%D0%BB%D1%83%D0%B3%D0%B0%D0%BD%D1%81%D0%BA
https://fraza.com/uk/tags/%D0%BB%D1%8C%D0%B2%D0%BE%D0%B2
https://fraza.com/uk/tags/%D0%BD%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2
https://fraza.com/uk/tags/%D0%BE%D0%B4%D0%B5%D1%81%D1%81%D0%B0
https://fraza.com/uk/tags/%D0%BF%D0%BE%D0%BB%D1%82%D0%B0%D0%B2%D0%B0
https://fraza.com/uk/tags/%D1%80%D0%BE%D0%B2%D0%BD%D0%BE
https://fraza.com/uk/tags/%D1%81%D1%83%D0%BC%D1%8B
https://fraza.com/uk/tags/%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%BF%D0%BE%D0%BB%D1%8C
https://fraza.com/uk/tags/%D1%85%D0%B0%D1%80%D1%8C%D0%BA%D0%BE%D0%B2
https://fraza.com/uk/tags/%D1%85%D0%B5%D1%80%D1%81%D0%BE%D0%BD
https://fraza.com/uk/tags/%D1%85%D0%BC%D0%B5%D0%BB%D1%8C%D0%BD%D0%B8%D1%86%D0%BA%D0%B8%D0%B9
https://fraza.com/uk/tags/%D1%87%D0%B5%D1%80%D0%BA%D0%B0%D1%81%D1%81%D1%8B
https://fraza.com/uk/tags/%D1%87%D0%B5%D1%80%D0%BD%D0%B8%D0%B3%D0%BE%D0%B2
https://fraza.com/uk/tags/%D1%87%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D1%86%D1%8B
https://fraza.com/uk/tags/%D0%B7%D0%B4%D0%BE%D1%80%D0%BE%D0%B2'%D1%8F
https://fraza.com/uk/tags/%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%97%D0%B5%D0%BB%D0%B5%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9
https://fraza.com/news
https://fraza.com/uk/author/klovskaya/
https://fraza.com/uk/author/klovskaya/
https://fraza.com/
https://fraza.com/uk/print/370462-vcheni-stvorili-material-zdatnij-samovidnovljuvatisja-ponad-1000-raziv
https://www.pnas.org/doi/10.1073/pnas.2523447123
https://fraza.com/news/369405-uchenye-sozdali-material-kotoryj-mozhet-navsegda-izmenit-tsement-i-beton
viber://forward?text=%D0%92%D1%87%D0%B5%D0%BD%D1%96%20%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BB%D0%B8%20%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D1%96%D0%B0%D0%BB,%20%D0%B7%D0%B4%D0%B0%D1%82%D0%BD%D0%B8%D0%B9%20%D1%81%D0%B0%D0%BC%D0%BE%D0%B2%D1%96%D0%B4%D0%BD%D0%BE%D0%B2%D0%BB%D1%8E%D0%B2%D0%B0%D1%82%D0%B8%D1%81%D1%8F%20%D0%BF%D0%BE%D0%BD%D0%B0%D0%B4%201000%20%D1%80%D0%B0%D0%B7%D1%96%D0%B2%20https://fraza.com/uk/news/370462-vcheni-stvorili-material-zdatnij-samovidnovljuvatisja-ponad-1000-raziv
https://news.google.com/publications/CAAqBwgKMLu4mwsw_8KzAw?hl=ru&gl=UA&ceid=UA:ru
https://www.youtube.com/channel/UCxaHtAUZUCWSZWHXV02_bHA
https://twitter.com/frazaua_twit
https://www.instagram.com/frazaua/
https://www.facebook.com/frazaua/
https://fraza.com/uk/analytics/370470-vitse-premjer-oleksij-chernishov-top-menedzherka-%C2%ABkijivstar%C2%BB-viktorija-kirilenko-ta-inshi-chomu-tisjachi-kriminalnih-provadzhen-v-ukrajini-ne-dohodjat-do-virokiv
https://fraza.com/uk/stenograms/369112-benzopilu-vinajshli-schob-rizati-zhinok
https://fraza.com/uk/author/
https://fraza.com/uk/news/364325-vijavleno-sche-odnu-nebuvalu-korist-kavi
https://fraza.com/uk/news/370585-amerikantsi-rozgadali-tajemnitsju-nichnih-koshmariv
https://fraza.com/uk/news/370591-ozloblenij-putin-gotovij-napasti-na-jevropu-vzhe-tsijeji-vesni-wp
https://fraza.com/uk/news/370575-u-bilorusi-hochut-zbuduvati-divnij-turistichnij-ob39jekt
https://fraza.com/uk/news/370589-najblizhchi-sojuzniki-trampa-v-jevropi-rozgljadajut-jogo-jak-%C2%ABtoksichnij-tjagar%C2%BB-politico
https://fraza.com/uk/news/370587-v-op-rozpovili-koli-spetstribunal-pochne-povnotsinno-pratsjuvati
https://fraza.com/uk/news/370577-sin-bajdena-shovavsja-vid-borgiv-u-kaliforniji-zmi
https://fraza.com/uk/news/370596-reforma-beb-buksuje-zmi-pishut-scho-u-poltavi-skandal
https://fraza.com/uk/news/370559-tramp-zaintriguvav-mirnimi-peregovorami-z-iranom
https://fraza.com/uk/news/370579-kanadtsi-rozpovili-pro-paradoksalnu-korist-moloka-dlja-ditej
https://fraza.com/uk/news/370555-rosija-gotuje-novij-nastup-na-pivdennomu-shodi-u-gur-nazvali-termini-ta-kilkist-vijsk
https://fraza.com/uk/video/369897-na-populjarnomu-turetskomu-kurorti-zafiksovano-nezvichajne-prirodne-javische
https://fraza.com/uk

Teru: BueHi, matepian

KomeHTapi

16.04.26 09:10

Biue-npem’ep Onekcin
YepHuwios, Ton-

Danpy>xect

18.03.26 18:57

BeH3onuay BUHaAWLLAK,
Ww,06... pizaTu XiHOK

MeHea kepka «KuiBcTtap»
BikTOopis KupuneHko Ta
iHWIi: YoMy TUcaYi
KPUMiHaNbHUX
npoBaa>xeHb B YKpaiHi
He A0XoAATb A0 BUPOKIB
AsToOp: AHApPI MancTpeHko,
nna «®dpasa»

ABTOp: «®pasza»

Tern Mpo canT, peknama MNoniTnka KoHMIAeHLINHOCTI frazaua@gmail.com

© 2026 pik «®pa3a.loa» - HANCBIXiLLi OHMANH HOBUHM YKpaiHX Ta CBiTY, aBTOPCbKi
cTaTTi. Bci mpaBa 3axuLLeHi.

Mpwn BUKopucTaHHi MaTepianiB 060B'A3KOBO PO3MiLLLEHHS MPSAMOro Ta BiAKPUTOro A5 iHAeKcaLii mocunaHHA
Ha «®pa3a.l0a», PO3MiLLLeHOMY He HUX4Ye T boro absauy

Pepakuisa ®pa3sa.loa 3anuwac 3a coboto n He MoroA)>XyBaTuUCh 3 AYMKOIO aBTopa, MpoTe Haga€e csoboay
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