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JaTa peectpamnii: 27-08-2025

II. Etran BukoHnauus JiP

Homep eramny: 1

Ha3sBa eramy: Po3poGka KOHIjemnLii CTPyKTypU MyJIbTHUCIEKTPAIIbHOIO MAaCKyBaJIbHOTO MaTepiay
IToyaToK eramy: 09.2024

3akiHyeHHs eTamy: 08.2025

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0co0H (a60 ITIB ¢i3zmyHOi 0c00H): KuiBchkuil HaLioOHATbHUIA

YHIBEDCUTET TE€XHOJIOTii Ta AN3aiiHy

Kopg 3a €IPIIOY: 02070890

Micuesnaxo;perHﬂ: ByJI. Mana IllusiHoBCEKa, 6yh. 2, M. Kuis, 01011, Vkpaina
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380442800512

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK
Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.6 - piHaHCOBA MiITPUMKA PO3BUTKY iHPPACTPYKTYpPH Ta MaTepiajlbHO-TEXHIYHOI
6a3u HAyKOBOi HisITIbHOCTI

I>xepesia ¢piHaHCYBaHHS

7713 - KOIITH eP>KO0I0AKeTy

Kopg, nporpamnoi kinacudikanii BuaaTKiB i KpeauryBaHHs (KIIKBK): 2201380
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TexHos0Tist aIUTUBHOrO BUPOOHULITBA (PYHIIOHATIBHUX KOMIIO3UTIB i MeTaMarepiasis

Ha3sBa po6oTH aHIJIilICbKOIO:

Technology of Additive Manufacturing of Functional Composites and Metamaterials

PedepaT ykpaiHCbKOIO:

Y cyyacHHX yMOBax MOBHOMAacITabHOI BillHM B YKpaiHi 3pocTae norpeba y CTBOPEHHI HOBITHIX 3aCO0iB 3aXUCTy
BilICBKOBOI TE€XHIKU Ta 00'€KTiB KPUTUYHOI iIHPPACTPYKTYpH BiJ] 6araTOCNEKTPaIbHUX CUCTEM PO3BiIKM MPOTHUBHUKA.
Lle 3yMOBJII0€ HEOOXIIHICTh PO3POOKU BiTUM3HSIHUX MYJIbTUCIIEKTPAIIbHUX MaTepialiB, 3aTHUX 3HKYBAaTU
IIOMITHICTb OO'€KTIB y BUIUMOMY, iH(PpauyepBOHOMY Ta Pafio4aCTOTHOMY Jiiania3oHax. [IepCreKTUBHUM MiX0[0M
MO’KHA BBa)KaTU BUKOPUCTAHHA aAUTUBHUX TEXHOJIOTIH, 110 JO3BOJISAIOTH CTBOPIOBATY TPUBUMIPHI METACTPYKTYPHI
€JIEMEHTH 3 KOHTPOJIbOBAHOIO T€OMETPIEI0 Ta 3aJaHMMU (PYHKLIOHAJIbHUMU XapaKTeprucTukamu. [IposeneHo
IIOIIYKOBI IOCJIiIDKEHHSI Ta OOIPYHTOBAHO BUOIp MOJliMepHOI MaTpulLli i QyHKI[iOHaIbHUX HAIIOBHIOBAYIB 117151
(pOpMyBaHHSI KOMITO3UTIB, IPUIATHUX 100 3D-ApyKy. BcTaHOBIIEHO, 0 3aCTOCYBaHHSI TEPMOILJIACTUYHOTO
noJliypeTaHy y O€IHAHHi 3 ByIrylelleBUMU HAaHOTPyOKamu, rpadiTamy Ta aHTUIIpeHaMU 3a6e31e4dye ONTUMAaIbHUI
6aslaHC MeXaHIYHUX, TEIJIOBUX Ta €JIEeKTPOMAarHiTHUX BiacTuBocTed. CPOpMOBaHO KOHIIEIIIil0 6araTomapoBoi
CTPYKTYPU MacKyBaJIbHOT'O MaTepiay, o BKIYAE ONTUYHUI KaMypIbOBaHUI 1ap, METAaCTPYKTypHUi1 3D-
€JIEMEHT, HETKAHUI 130JII0I04MIi IPOIIAPOK Ta METasi30BaHUH TEIJI0i30 ISLiHII 6ap’ep. Y X011 BUKOHAHHS po60TH
OTPUMaHi 3pa3Kku JeMOHCTPYIOTh 3HIKEHHS PiBHSI BinouTTs 1o -15 nb y mianasoni 8-12 I'T'l, a TakoX CTIiNKICTh 1O
BILJIMBY TEMIIEPATYPHUX i KJIIMAaTUYHUX YMHHUKIB. [IJ11 BU3HAUEHHS XapaKTePUCTUK CTBOPEHO BUIIPOOYBaIbHUM
CTEH]] Ha OCHOBI aHTEHHOT'O KOMILJIEKCY Ta BEKTOPHOTO aHajli3aTopa Anritsu, sIKuil 3a6e3redye BUCOKOTOYHI
BMMipIOBaHHS y BiJIbBHOMY IPOCTOPI 3 10Xn6Ko10 He 6inbiue +0,05 ogunnup oo ta +0,002 g1 tan o. OtprmMani
Pe3yJbTaTU MigTBEpAUIN e(PEeKTUBHICTD 3alIPONIOHOBAHOI KOHILEILLi], J03BOIUIN CPOPMYBATH METOAMYHY 0623y
JOCJIIPKEHD i BUTOTOBUTH IEPILi 3pa3Ky, 110 32 CBOIMU ITapaMeTPaMM CIIiBCTaBHi 3 KpAlUMU iHO3€MHUMU

aHaJIoraMmu.

Pedepar aHIJIiHCBKOIO:

In the current conditions of full-scale war in Ukraine, the demand for new means of protecting military equipment
and critical infrastructure from the enemy’s multispectral reconnaissance systems is steadily increasing. This
necessitates the development of domestic multispectral materials capable of reducing the visibility of objects in
the visible, infrared, and radiofrequency ranges. A promising approach is the use of additive manufacturing
technologies, which make it possible to create three-dimensional metastructural elements with controlled
geometry and predefined functional characteristics. Exploratory research was carried out and the selection of a
polymer matrix and functional fillers for composites suitable for 3D printing was substantiated. It was established
that the application of thermoplastic polyurethane in combination with carbon nanotubes, graphite, and flame
retardants ensures an optimal balance of mechanical, thermal, and electromagnetic properties. A concept of a
multilayer camouflage material was developed, consisting of an optical camouflage textile layer, a 3D-printed
metastructural element, a nonwoven insulating layer, and a metallized thermal insulation barrier. In the course of
the work, the obtained samples demonstrated a reduction in reflection levels down to -15 dB in the 8-12 GHz
frequency range, as well as resistance to temperature and climatic factors. To determine their characteristics, a
testing stand was developed based on an antenna system and an Anritsu vector network analyzer, enabling high-
precision free-space measurements with an error not exceeding +0.05 units for oo and +0.002 for tan o. The results
confirmed the effectiveness of the proposed concept, provided the basis for establishing a methodological
framework for further studies, and enabled the fabrication of initial samples. These samples are comparable in
their performance to leading foreign analogues.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: Marepian aj1s MyJIbTUCIIEKTPATIBHOTO MACKYBaJIbHOTO EKPaHy
HaszBa HTII anrJificbKo0: Material for multispectral camouflage screen

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asy3b 3acTOCYBaHHS: XiMiyHa IPOMUCTIOBICTD

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Bararomaposa cTpyKkTypa MyJIbTUCIIEKTPAIBHOTO MACKyBAJIbHOTO MaTepiaiy, 10 MiCTUTh

TPUBUMIPHUM METACTPYKTYPHUI €JIEMEHT, BUTOTOBJIEHUH 32 OITIOMOTOI0 aIUTUBHUX TEXHOJIOTIN.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoayKii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjs:
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IToyaTok eramy: 09.2024
3akiHYeHHs eTamy: 08.2025
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TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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