O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0215U003793

Jep>kaBHHH peecTpaniliHui HoMep: 0114U001630

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 27-03-2015

II. Etran BukoHnauus JiP
Homep eramny: 1

HasBa €Tamy: Bubip ckiazsy CTEKOJ, 0 KPUCTAII3yIOThCs Ta JOCTIIPKEHHS PEXXUMIB iX KprcTanisallii 3 MeToro

OTPUMAaHHS CKJIOKPUCTAJIIYHUX MaTePialiB 3 HU3bKUM KOe(PillieHTOM TEMIIEPATYPHOTO PO3MINUPEHHS
IToyaTok eramy: 01.2014
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HamniBNpoOBiaHUKIB iMeHi B.€.JlamkapboBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS: [Ipesuaia HauionanbHoi akagemii Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: +38(044)525-58-30



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHYBaHHs IOPHIAHYHOI 0ocoou (a6o ITIB ¢izuuroi 0co6H): BKIIIT "PocTek”
Koz 3a €JIPTIOY: 24366993

Micue3Haxoa KeHHS:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

Tenedon:

BHeCOK CiBBUKOHABIIS Y 3BiTHHH €TaIr

V. BimomocTi npo 3amoBHuKa [IiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a6o ITIB ¢izuyHOi 0c00H): HauionanbHa akagemis Hayk
YKkpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, Kuiscbka 06i1., 01030, Ykpaina

dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: HanjonanbHa akageMid HayK YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380442396594

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs [IiP

IlincraBa njist npoBemeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3IOPSIHUKAMU OI0IKeTHUX KOIITiB Ha ripoBeneHHs HIIJIKP)

Hanpsam ¢iHchyBaHHﬂ: 2.3 - BUKOHAHH4 POOGIT 3a Iep>XKaBHUMM LiJIbOBUMU IpOrpaMamMu
Ixepesa ¢piHaHCYBaHHS

7713 - KOIITH AEP>KOI0AKETY

Kop, nporpamuoi kiacudikanii BuzgaTkis i kpeguryBaHHs (KITKBK): 6541030

®akTuunmii o6car ¢pinancyBaHHs (THC. TpH.): 300




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1eHHS i CTBOPEHHS TEXHOJIOTIH BUPOILyBaHHS HU3bKOTEMIIEPATYPHUX HAHOCTPYKTYPHUX CIIOJIYK KPEMHIIO
Ta HAHOKPHUCTAJIIUHUX MaTepiajliB 3 HU3bKUM KO€(illieHTOM TEPMIYHOTO PO3IIMPEHHS Ta BIIPOBAJIKEHHS

BUPOOHULITBO MiKPOEJIEKTPOHHUX CEHCOPiB, ONTUYHUX €JIEMEHTIB IJ14 aBialliiiHO-KOCMiYHOTO IpUIafo0yAyBaHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development and creation of technology growing low-temperature nanostructured silicon compounds and
nanocrystalline materials with a low coefficient of thermal expansion and implementation of microelectronic
sensors, optical components for aerospace instrumentation

Pedepat ykpaiHCbKOIO:

3BiT nipo BUKOHaHHs HJIP "Po3p06ieHHS i CTBOPEHHS TEXHOJIOTiH BUPOIIYBAHHS HU3bKOTEMIIEPATYPHUX
HAaHOCTPYKTYPHUX CIIOJIYK KPEMHII0 Ta HAHOKPHUCTAJIIYHUX MaTepiasliB 3 HU3bKUM KoeQillieHTOM TepMiuHOro
PO3BLIMPEHHS Ta BIPOBAIKEHHS Y BUPOOHMUIITBO MiKPO€JIEKTPOHHUX CEHCOPIB, OIITUYHUX €JIEMEHTIB 117151 aBialiliHo-
KOCMIiYHOTO npuianobyayBanHs": 65 c., 20 puc., 55 mxepena. [TinctaBu 1151 BUKOHAaHHS po6oTtu - HIIP
"P03p06JIeHHS i CTBOPEHHS! TEXHOJIOTiH BUPOILIYBAHHS HU3bKOTEMIIEPATYPHUX HAHOCTPYKTYPHHUX CIIOJIYK KPEMHIIO
Ta HAHOKPMCTAJIIYHUX MaTepiasiB 3 HU3bKUM KoeQillieHTOM TePMIiUHOI0 pO3IMPEHHS Ta BIIPOBA/I)KEHHS Y
BMPOOHULITBO MiKPOEJIEKTPOHHUX CEHCOPIB, ONTUYHUX €JIEMEHTIB /114 aBiallilHO-KOCMIYHOTO IPUIafA00yAyBaHHs"
BMKOHY€ETbBCS BiIIIOBIAHO 10 Jlep>KaBHOI LiJIbOBOI IPOrPaMy PO3POOJIEHHS i CTBOPEHHSI CEHCOPHUX HAYKOEMHHUX
nponykTiB Ha 2008-2017 poku, 3aTBepKeHoi rnoctaHoBoio KabineTy MiHicTpiB Ykpainu Big 05.12.2007 N2 1395 B
PaMKax HayKOBO-TE€XHIUHOTr0 3aBJaHHs " PO3p00JIeHHs i CTBOPEHHS CUCTEM aTecTallii i MeTpoJiorii HoBUX
CEHCOPHUX HAYKOEMHUX MIPOAYKTIB: 6araTo(pyHKLiOHAIbHUX MaTepiaiB, CEHCOPIB, 6i0MYJIbTUCEHCOPIB,
€JIEKTPOHHUX IIPUCTPOIB, AaHAIITUYHUX NPUJIAZiB Ta iHpOpMaLiiHUAX cucTeM. " 3a oroBopoM Bif 30 ciyns 2014 poky
Ne 1.1.11/27. MeTa po6oTu: Po3po6sieHHs! i CTBOPEHHS TEXHOJIOTII BUPOLLyBaHHS HU3bKOTEMIIEpaTyPHUX
HAaHOCTPYKTYPHHUX CIIOJIYK KPEMHIIO Ta HAHOKPUCTAJIiUHUX MaTepiasliB 3 HU3bKUM KOe(illieHTOM TEPMIUHOTO
PO3IIMPEHHS Ta BIPOBAIPKEHHS Y BUPOOHULITBO MiKPOEJIEKTPOHHUX CEHCOPIB, ONITUYHUX €JIEMEHTIB /1J1s1 aBiallifiHO-
KOCMIiYHOTO IpusanobynysanHs. DopMyBaHHS B CKIISHINM MaTpulli HAHOPO3MIPHUX KPUCTAJIYHUX YaCTOK [IpU
ClieljjaJIbHAX PEXKUMAX BiJlllayly KPUCTaJi3yI0YMX CTEKOJI IO3BOJISIE CTBOPUTU HOBI MaTepiajy 3 KEPOBAaHUMU
(OYHKLIOHAJIBHMMU BJIACTUBOCTSIMY, HAIIPUKJIAZ, 3 IPAKTUYHO HYJIbOBUM KOE(PillieHTOM TEPMIYHOTrO PO3IIMPEHHS
Ta pagionpo3opictio. Taki HAaHOKpUCTaNiYHi 6araTodyHKIiOHANBHI MaTepiasy MOXKHA BilHECTH 10 smart -
KOMITOBUTHUX MaTepiaiB, sKi MOTPiOHI [J11 ONTUYHOI MPOMUCIIOBOCTI ITPY BUTOTOBJIEHHI [3€PKaJl TeJIeCKOIIiB,
[IPY3M JIa3€PHUX TPOCKOIIB Ta IHIIUX MPELU3iINHUX geTanei. Palionpo30picTh TaKUX MaTepiaiiB J03BOJISE
BUKOPUCTOBYBATH iX /17151 00TiKa4iB PaliokKEPOBAHUX PaKeT. AKTyaJIbHUM HAIPSIMKOM HAayKOBUX JOCTIIKEHb €
BU3HAYEHHS (Pi3NKO-TEXHOJOTiYHMX 3aKOHOMiIDHOCTE CTBOPEHHS TakuX MarepianiB. Ha ocHOBI mpoBeneHHs
€KCIIEPUMEHTAJIbHUX JOCiIKEeHb OyJie BIepLIe po3po6IeHO HAayKOBO OOI'PYHTOBaHA TEXHOJIOTiS CEPiltHOrO
BMPOOHHULITBA HOBUX 6araTOQpyHKLiOHAJIbHUX HAHOMATEpiajliB ONTUYHOIO Ta aBiallilHO-KOCMIYHOTO CIIELiaJIbHOrO
npusHadeHHs. CKJIOKPUCTAIiYHI MaTepiany 3 HAGHU3bKUM KOeQillieHTOM TEPMiYHOTO PO3LMIAPEHHS
BHUKOPHCTOBYIOTHCSI, 30KPEMA, B SIKOCTi 00TiKaviB paZlioOKepOBaHUX pPaKeT Ta HOCOBOi YaCTUHM BilICbKOBUX JIiTaKiB,
sKi 3aXUILAIOTh pafliojoKaliiiHe 06IalHaHHS, @ B ONITUYHIN IPOMHUCIIOBOCTI [J1s1 BATOTOBJIEHHS A3€pKaJl TeJIeCKOIIiB
Ta KOPIIyCiB JIa3epHUX TipOCKOMiB. 3apa3 Taki MaTepianu BUIyCKalThCs B Pociiichkiit Gepepatiii mif Ha3Boo
"actpocitan” (JI3OC, HIIII "Texnosnorus”, r. O6unck), Himewyuusi nin Hazsoto Zerodur (dipma Schott), Cnonyuyennx
IlTatax Amepuku nig Ha3zBowo ULE (¢pipma Corning). BincyTHiCTb BITUM3HSIHMX HaHOMATEPiasiB MPU3BOLUTS 10
3aJIEXKHOCTI Bifl IOCTABOK ix 3 Pocii. OTXe, po3po6JIeHHSs BITYM3HIHUX CKJIOKPUCTAJIIYHMAX MaTepialiB N03BOJINATh
PO3IIMPUTA HOMEHKJIATYpy BUPOOiB BITYM3HSIHUX OO0POHHUX 3aBOJiB (30kpema, KHBIT "Keapcut"), nizpumuru
HaJilHICTh pafjiokepoBaHUX pPaKeT, 110 MiABULIUTL 000POHO3TATHICTb YKpaiHChKoi apMii. HaykoBe 0OI'pyHTYBaHHS

Ta BUHANJI€Hi 3aKOHOMIPHOCTI iHHOBaLiiHUX (PYHKLiOHAJIbHUX Smart-maTepiasis 3a6€31e4uThb



KOHKYPEHTOCIIPOMOXKHICTh YKPAiHM B PAKETHO-KOCMIYHIl Ta ONTUKO-€JIEKTPOHHI rany3sx. Metony noCiiiKeHHs
- OIITUYHI METOAY HEPYHHIBHOTO KOHTPOJIIO, 3arajlbHOQPI3NYHi Ta METOAY CUCTEMHOTO i TOPIBHSIJIBHOTO aHali3y.
PesysnbTaty Ta iXx HOBM3HA - HAYKOBAa HOBU3HA OJI€P’KAHUX PE3YJIbTATIB JOCIIIPKEHHS I10JI4ITa€ B TOMY, 110 BIIE€pIIE
BM3HAUYEHO CKJIAJ] Ta CTBOPEHO TEXHOJIOTIUHN PEXUM YTBOPEHHS CKJIOKEPAMiYHMX MaTepiasiB 3 IPaKTUYHO
HYJIbOBUM KOeQillieHTOM TepMidHOro po3mupeHHs Kio4oBi cyioBa: KoedillieHT TeEpMiYHOTO PO3MUPEHHS,

CKJIOKEpaMika.

Pedepar aHIJ1iHiCBKOIO:

Report on research "Development and creation of technology growing low-temperature nanostructured silicon
compounds and nanocrystalline materials with a low coefficient of thermal expansion and implementation of
microelectronic sensors, optical components for aerospace instrumentation": 65 p., 20 fig., 55 sources. Reasons for
the job - GDR 'Development and creation of technology growing low-temperature nanostructured silicon
compounds and nanocrystalline materials with a low coefficient of thermal expansion and implementation of
microelectronic sensors, optical components for aerospace instrument "is performed according to the State
Program development of sensor and high-tech products in the years 2008-2017, approved by the Cabinet of
Ministers of Ukraine of 05.12.2007 N2 1395 as part of scientific and technical project "Development and creation of
metrology and certification of new knowledge based sensor products, multifunctional materials, sensors,
biomultysensors, electronic devices, analytical instruments and Information Systems. "under the agreement of
January 30, 2014 N2 1.1.11 / 27. Objective: Development and creation of technology growing low-temperature
nanostructured silicon compounds and nanocrystalline materials with a low coefficient of thermal expansion and
implementation of microelectronic sensors, optical components for aerospace instrumentation. Formation in a
glass matrix nanoscale crystalline particles with specific modes annealing crystallizing glass to create new
materials with controllable functional properties, such as almost zero coefficient of thermal expansion and
radioprozoristyu. These nanocrystalline multifunctional materials can be attributed to smart - composite materials
required for manufacturing of optical telescopes in the manufacture of mirrors, prisms laser gyros and other
precision parts. Radioprozorist such materials they can be used for fairing radio-controlled missiles. Topical area
of ??research is to determine the physical and technological patterns of creation of such materials. Based on
experimental studies will be developed first scientifically proven technology commercialize new multifunctional
nanomaterials optical and aerospace special purpose. Sklokrystalichni materials with ultra-low coefficient of
thermal expansion used in particular as fairing radio-controlled missiles and warplanes bow that protect radar
equipment, and in the optical industry for the manufacture of mirrors and telescopes buildings laser gyroscopes.
Now these materials are available in the Russian Federation, entitled "astrosital" (LZOS, NPP "Technology" Obynsk
@), Germany called Zerodur (company Schott), the United States called ULE (firm Corning). The lack of domestic
nanomaterials leads to dependence on them from. Thus, the development of domestic sklokrystalichnyh materials
will expand the range of products of national defense plants (including KNVP "Kvarsyt"), to increase the reliability
of radio-controlled missiles, which will increase the defense of the Ukrainian army. Scientific substantiation laws
and invented innovative smart-functional materials ensure the competitiveness of Ukraine in the aerospace and
opto-electronic industries. Research methods - optical non-destructive testing methods, and methods of system
of general and comparative analysis. Results and innovation - scientific novelty of the results of the study is that
first defined the technological regime and established the formation of ceramic materials with almost zero
coefficient of thermal expansion Keywords: coefficient of thermal expansion glass ceramics.5481

Inpexc YIK: 669.017.3:544.022.51, 548.4, 548.572, 548.55

Koau TemaTHYHHUX PYOPHK: 53.49.05.55

KepiBHHUKH po6OTH

BiacHe IlIpizBue Im'sa I10-6aThKOBI: Macsios Bonopumup [TetpoBud

HayKoBHi1 CTyIiHb:



BuyeHe 3BaHHA:
InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: JlocifHi 3pa3ku CKIOKPUCTATIYHNX MATEPIaJIiB 3 HALHU3bKUM KOEDILliEHTOM

TE€MIIEPATYPHOT'O PO3MUPEHHS

Haszga HTII aHrJ1ificbKOI0: Prototypes glass-ceramic materials with ultra-low coefficient of thermal

expansion
HTII, sixy nepenb6ayasiocsi CTBOPUTH:
IIpuunaH, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH:
l'asy3s 3aCTOCYBaHHS: 23.49 BupoGHHUIITBO iHIINX KePaMiYHIX BUPOOiB
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:
Onuc HTII: Cknokpucranivbi Mmarepiany 3 HAIHU3bKUM KO€(DIlliEHTOM TEPMIYHOTO PO3IMPEHHS
ConiaibHO-€KOHOMIYHA cipsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaTok eramy: 2017 p.
3aKiHYeHHs eTamny:
Crnio>KuBavi NPOAYKILii: pakerHa Ta asiaujiina ranysi
ﬂepcneKTHBHi PHUHKH: CH/I Ta CBITOBUI PUHKMU
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMI 06CAT iHBECTHLLiH, THC. TPH.: 500
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasiBHicTb Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Hi
IloTeH1iaIbHUI 00OCST IPOAASKY, THC. TPH.: 1000
OuikyBaHHI TepMiH OKYIHOCTI (POKiB): 5

JopaTkoBa iHdOpMAaLLisL: BUPOGHUITBO

IX. Bi6siorpadiuHuii onuc



X. 3aKJII0YHi BiIOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
[.JI. MapiueBa

AL Jlintyra

A.B. IIpoxopoBuy
A.B. Camonnos

B.I. lyHaeBCbKUMI
B.J. Tlina

B.O. MopOXeHKO
B.I1. Kucnui

B.I1. MacoB

[.B. JOPOXMHCBLKUN
['."M. AHZpOCIOK
3.K. Bnacenko
K.M. Boxko

JI.B. 3y64yeHko
M.M. [IBOpHi4€HKO
H.B. Kauyp

H.O. Bypsaka

H.A. T'punina

0.€. CosnosiioB
O.M. Crpinbyyk
0O.0. CxusipeHKO
[1.M. JIutBUH

P.B. XpcToceHko
T.II. JopoueHko
10.B. YuieHin

I0.M. €B110B

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

Benges Onekcangp €BreHoBUY
I. ¢.-m. H., 01.04.10
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