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Micue3Haxoa KeHHS: npocrnekt Jlio6omupa I'yzapa, 6yz. 1, M. Kuis, 03058, Ykpaina
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MeTtposoriyHe 3a6e3rne4eHHs] HAHOBUMIPIOBaHb

Ha3sBa po6oTH aHIJIilICbKOIO:

Metrological support of nanosurveys

PedepaT ykpaiHCbKOIO:

O6’eKTOM OCTIIKEHHS € 3aCO0U BUMipIOBaHHS MEXaHIYHUX BEJIMYVH, TOOYAOBaHi 32 MPUHLUIIAMYU CKaHYI0Y0i
30HJ,0BOI MiKpOCKOTIi [7151 BUBYEHHSI OCOOJIMBOCTEN pesibedy MOBEPXHi 00'€KTiB y HAHOMETPOBOMY Jlianla3oHi Ta
IIporpaMHo-anaparTHi 3acobu po3ni3HaBaHHs, 06poOKY Ta Bisyasisalii BuMipioBasbHOI iHpopmallii. MeToro npoexTy
€ Po3po0OKa Ta BIIPOBAPKEHHSI METOZB, 32CO0iB Ta CUCTEM BUMIiPIOBAaHHS MEXAHIYHUX HAHOBEJIMUMH 3 yPaxyBaHHSIM
BIUIMBY 30BHIIIHIX JecTabinisyrounx (GakTopiB, BU3HAYEHHSIM CKJIaJOBUX IIOXUOOK BUMIPIOBAHHY, iX
aBTOKOMIIEHCAllil 3 BUKOPHUCTaHHIM IIPeLu3iiiHIX 3aC06iB BUMIPIOBAJIbHOI TEXHIKY, II0OYL0BA iHTEJIEKTyaJlbHOIO
BHMIipIOBaJIbHOTO KOMILJIEKCY, 110 3a6€3e4YUTb MiJBUILEHHS METPOJIOTIYHMX XapaKTepUCTUK HAHOBUMIpPIOBaHb.
Meronu nocruimkenHs. [1py po3B’s3aHHi TOCTaBIeHOI 33724 BUKOPUCTaHi METOIY, III0 OCHOBaHi Ha Teopii
BUMIPIOBaJIbHUX CUCTEM Ta CKaHYI040i 30HI0BOI MIKDOCKOIIii, METOJAX IMITaLIiiIHOTO MOAEJIIOBAHHSA Ta IIPOTPAMHO-
MaTeMaTU4HOro 3abe3redyeHHs. Pe3ysibTaToM poOOTH € CTBOPEHHSI METPOJIOTIYHOrO 3a6e3le4eHHs
HAaHOBMMIPIOBaHb, 110 BKJIIOYAE B cebe PO3POOKY CTaHAAPTIB MiAIIPUEMCTBA 110 OIITUMAJIBHOMY BUOOPY 3aC00iB
BUMIpPIOBaHHS F€OMETPUYHUX [IapAMETPiB 00'€KTiB y HAHOMETPOBOMY Jiana3oHi, po3pooKa METOAUK ix
BHMipIOBaHHSI, PO3POOKa HOBUX Ta BIOCKOHAJIEHHS iCHYIOUMX 3aCO0iB i ClI0CO6iB HAHOBUMIipIOBaHb 3 MiBUILEHOIO
TOYHICTIO, LIBUJIKOJIi€I0 Ta 3 KOMIIEHCALli€l0 BILJIMBY 30BHIIIHIX AecTabinidyiounx GakTopiB, po3po6Kka HOBUX METO/IB
BMMipIOBaHHS I€OMETPUYHUX I1apaMeTpiB HAHO-06'€KTIB i3 CKIIaAHOI0 TPOCTOPOBOIO MMOBEPXHEIO, Ki 6a3yI0ThCS Ha
KOOPJMHATHO-HYJIbOBOMY NIPUHLNIII peasisalii mpouecy BUMIpIOBaHHS Ta Ha MI0€JIEMEHTHOMY 00XO[li TPaeKTOpii
IeTaJi 3 1oO6yL0BO TPUBUMIPHOTO 300paKeHHS! 3 MiHIMasIbHOIO ITOXMOKOIO BUMIPIOBAaHHS B YMOBax Iii

IecTabinisyrounx (paKkTopis.

Pedepar aHIJIiHCBKOIO:

The object of the research is the means of measuring mechanical quantities, built according to the principles of
scanning probe microscopy for studying the peculiarities of the relief of the surface of objects in the nanometer
range, and software and hardware means of recognition, processing and visualization of measurement
information. The goal of the project is the development and implementation of methods, means and systems for
measuring mechanical nanoquantities, taking into account the influence of external destabilizing factors,
determining the components of measurement errors, their autocompensation using precision measuring
equipment, building an intelligent measuring complex that will ensure the improvement of metrological
characteristics of nanomeasurements. Research methods. Methods based on the theory of measuring systems and
scanning probe microscopy, methods of simulation modeling and software-mathematical support were used to
solve the given problem. The result of the work is the creation of metrological support for nano-measurements,
which includes the development of enterprise standards for the optimal selection of means of measuring the
geometric parameters of objects in the nanometer range, the development of methods of their measurement, the
development of new and improvement of existing means and methods of nano-measurements with increased
accuracy, speed and compensation of the influence of external destabilizing factors, the development of new
methods of measuring the geometric parameters of nano-objects with a complex spatial surface, which are based
on the coordinate-zero principle of the implementation of the measurement process and on element-by-element
bypass of the trajectory of the part with the construction of a three-dimensional image with minimal measurement
error under the conditions of action of destabilizing factors.

Inpexc YIK: 53.082, 531
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: MeTon010ris TO6Y/{0BY iHTEIEKTYaIbHOTO BUMIPIOBAILHOTO KOMILJIEKCY 3
MO>KJIMBICTIO KOMITIOTEPHOTO IPOrPaMyBaHHS MIPOLI€CiB HAHOBUMIPIOBaHHb B PEAJIbHOMY 4aci Ta MO,/ II0BaHHS
pe3yJIbTaTiB BUMipIOBaHHS y rpadiuHOMY 300paskeHHi i3 3aCTOCYBaHHSIM CTPYKTYPHO-aJITOPUTMIYHNX METOTIB

00pO6KY BUMIipIOBAJIbHUX CUTHAJIB MiIBUILIEHHOT TOYHOCTI.

Hazpa HTII aHrsiiicbKo10: Methodology for building an intelligent measuring complex with the possibility of
computer programming of nano-measurement processes in real time and modeling of measurement results in a
graphic image using structural-algorithmic methods of processing measurement signals of increased accuracy.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHo:
OTpuMaHi pe3yJIbTaTH: MeTonuuHi JOKyMEHTH
T'asry3b 3aCTOCYBaHHSI: METPOJIOTis
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: 3anpornoHoBaHo HOBI Migxoau Ta MPUHIWITK /17 BUPILIEHHS 33/1a4i BUMIPIOBaHb Pi3HUX THUIIB
HaHopeJbedy i3 3a0€3MeYeHHSIM BUCOKMX METPOJIOTIYHMX XapaKTEPUCTUK LISIXOM PO3POOKU HOBUX METOIIB
HAaHOBMMIPIOBAHHS B PEAJIbHOMY 4aci, a caMme: KOOPAMHATHO-KPOKOBOTO METOY, SIKAM 6a3y€eThCs HA MPUHLNAIII
CYMiCHOTO BUMipIOBaHHS Ta 00X0Ay ITOBEPXHi HAHO-00'€KTY 10 €KBiINCTATHII KpUBiil Ta KOMOIHOBAHOTO
IvdepeHLiaJbHOTO METOY, SIKWI OOYIOBAaHUI HA TEOPii CTATUCTUYHUX pillleHb, 1[0 HaJlaloTh MO>KJIMBICTb
BM3HAYaTH MO0 reOMEeTPUYHi NapaMeTpU Ta BAOCKOHAJIEHHS MiAXOMy A0 MifABUILEHHS TOYHOCTI IPUIAAiB IJ1s1
BUMIPIOBAaHHS MEXaHIYHUX BEJIMYMH 3 PO3LIMPEHHIM IMHAMIYHOTO Jialla30Hy Ta 3MEHIIEHHSIM MOXUOOK.
Po3po61eHO Ta BIIPOBAI>)KEHO HOBi METOAM MTOOYI,0BU iHTEJIEKTYaIbHOTO BUMIPIOBAaJIbHOTO KOMILJIEKCY 3 YaCTKOBOIO
ab0 IIOBHOIO aBTOMATHU3alli€lo NPoLeCy BUMipIOBaHHS HAHO-00'€KTY 3 BUKOPUCTAHHSIM CTPYKTYPHO-aJITOPUTMIYHUX
METO/IiB 0OpPOOKM BUMIPIOBAJIbHUX CUTHAJIIB, SIKi JO3BOJISIOTH IPOBOAUTH TEOPETUYHI TOCTIiI>KeHHS 3aJIeKHOCTI
TOYHOCTI BUMIPIOBaHHS Bifi BIJIMBY JecTabinizyrounx GakTopiB i 3MifICHIOBATH OLiHKY ITOXNOKHM BUMIPIOBAaHb.
[TpoBeneHO MaTeMaTUYHOIO OOI'PYHTYBaHHS HEOOXiHOI KiJIbKOCTi TOUOK BUMIPIOBaHHS i 06’eMiB IIpoLieAypU
BUIIPOOYBaHb i IOBiIpKU 3aC06iB HAHOBUMIPIOBAHHS, OPiIEHTOBAHMX Ha MiJBUIIEHHS iX PiBHS SIKOCTi Ta 3MEHILIEHHS
NOXUOKM Ta pO3po6JIeHO iIMOBIpHICHOI MaTeMAaTUYHOI MOJIeJIi CKJIaIHOI MPOCTOPOBOi NOBEPXHI IPY BUMipIOBaHHI

reOMeTPUYHHUX [TapaMeTPiB HAHO-00'eKTY.

ConiannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Minumenns aBromaTusanii BAPOGHUYMX IPOLECIB,

Y,HOCKOHEUICHHH MCTpOJlOFi‘{HOTO 3abe3reyeHHs.
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasizanis HTTI

IToyaTok eramy: 09.2019

3aKkiH4yeHH4 eTamy: 06.2022
Crnio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKH:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:
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