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J>kepesia piHaHCYBaHHS

5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTH (YKp)

MeTposoriyHe 3a6e3neyeHHs HAHOBUMIPIOBaHb

Ha3sBa po6oTHu (aHrJI)

Metrological support of nanosurveys

Pedepar (yxp)

OG6’eKTOM [IOCTIJPKEHHsSI € 3aco0M BHUMIPIOBAaHHS MEXaHIYHMX BEJMYMH, NMOOYJOBaHI 3a MPUHUMIIAMU CKaHYIOYOi 30HAOBOi
MIKpOCKoOIIii /1711 BUBYEHHSI OCOGJIMBOCTEN pesibedy MOBEPXHI O0'€KTiB y HAHOMETPOBOMY Jiana3oHi Ta MporpaMHo-anaparHi
3acobu poa3mizHaBaHHS, OOpOOKM Ta Bisyasiszauii BuUMipioBanbHOI iHpopMalii. MeTo HpoeKTy € po3pobka Ta BIPOBAIKEHHS
METO/IiB, 3aC00iB Ta CHCTEM BHMIPIOBAaHHS MEXaHIYHMX HAHOBEJWYMH 3 ypaxyBaHHSIM BIUIMBY 30BHILIHIX [ecTabini3yrounx
(daxTopiB, BM3HAYEHHSIM CKJIATOBHUX IMOXMOOK BHUMIDIOBAHHS, iX aBTOKOMITEHCAIlii 3 BUKOPUCTAaHHSM IIPELU3IMHUX 3aco0iB
BUMIDIOBaJIbHOI TEXHiKM, M0OOYZOBa iHTENEKTYaJbHOTO BHUMIpPIOBJIBHOTO KOMIUIEKCY, IO 3a0€3[e4YnTh MifABUIIEHHS
METPOJIOTIYHMX XapaKTePUCTUK HAHOBUMIipIOBaHb. MeTonmu mociimkeHHs. [Ipy po3Bs3aHHI MOCTaBeHO] 3a/adi BUKOPUCTaHi
METOJM, IO OCHOBaHi Ha Teopii BMMIpPIOBAaJIbHUX CHUCTEM Ta CKaHyIO4YOi 30HIOBOI MiIKpOCKOMii, MeTojax imiTaliliHOro
MO/IEJIIOBAaHHS Ta MPOrPAaMHO-MAaTEMATUYHOTO 3a6e3reyeHHs. Pe3ypTaToM po6oTH € CTBOPEHHS METPOJIOTiYHOr0 3a6e3nedeHHs
HaHOBMMIpIOBaHb, IO BKJIIOYA€ B cebe pO3pOOKy CTAaHAAPTIB IMiAIIPUEMCTBA IO ONTHMMAaJIbHOMY BHOOPY 3aCO0GiB BUMipIOBaHHS
reoMeTpUYHUX MapaMeTpiB O0'€KTiB y HaHOMETPOBOMY JHiala3oHi, po3poOka MeTOOMK iX BHUMIpIOBaHHS, po3pob6ka HOBUX Ta
BJJOCKOHAJIEHHS iCHYIOYMX 3aC00iB i CIOCO6IB HAaHOBMMIPIOBaHb 3 MiJBUIIEHOIO TOYHICTIO, MIBUJKOII€I0 Ta 3 KOMIIEHCAIi€lo
BIUIMBY 30BHIIIHIX JecTabini3yiounx (pakTopiB, po3po6Ka HOBUX METOiB BUMIpIOBaHHS r€OMETPUYHUX NTapaMeTpiB HaHO-00eKTiB
i3 CKJIaAHOI0 IPOCTOPOBOIO MTOBEPXHEIO, SIKi 6a3yI0ThCS1 HA KOOPAWHATHO-HYJIbOBOMY IPUHLMIII peasi3allii polecy BUMipIOBaHHS
Ta Ha IIOEJIEMEHTHOMY OOXOMi TpaeKkTopii AeTasi 3 MOOYAOBOI TPUBAMIPHOTO 300paKEHHS 3 MiHIMaJbHOI MOXUOKOIO

BHUMipIOBaHHS B YMOBax Aii gecrabinisyiounx ¢pakTopis.
Pedepar (aHrI)

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

Kopu remarnunux pyopuk HTI: 29.03.47.05

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

Hassa npoaykii (yKp): MeTozmosioris no6yioBY iHTEJIEKTYaJIbHOTO BUMIPIOBAJIbHOTO KOMILJIEKCY 3 MOKJIMBICTIO KOMIT IOTEPHOTO
IIpOrpaMyBaHHs MPOLeCiB HAHOBUMIPIOBaHHb B PEaJIbHOMY 4aci Ta MOZI€JIIOBAHHS pe3yJbTaTiB BUMIPIOBaHHS Y rpadpiuHOMY

300pa’keHHI i3 3aCTOCYBAaHHSM CTPYKTyPHO-aJTOPUTMIYHUX METOIiB 0OPOOKY BUMIPIOBaJIbHUX CUTHAJIIB MiJBUIIEHHOI TOYHOCTI.

HasBa npoaykuii (anri): 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.

OuikyBaHi pe3yJbTaTH: MeTOINYHI JOKYyMEHTHU
T'any3s 3acTOoCyBaHHS: METPOJIOTIS

Onuc npoaykuii (yKp): 3aniporioHOBaHO HOBI MiX0AM Ta MPUHLUMIIY [J1 BUPiLIEHHs 3a/1a4i BUMipIOBaHb Pi3HUX THUIIIB
HaHopesnbedy i3 3a6e3MeYeHHSIM BUCOKMX METPOJIOTIYHUX XapaKTEPUCTHUK MIJIIXOM PO3POOKM HOBUX METO/MiB HAHOBUMIipPIOBAaHHS
B peasbHOMY 4aci, a came: KOOpAMHATHO-KPOKOBOTO METOAY, SIKUi1 6a3yeThCs Ha IPUHIUII CyMiCHOTO BUMipIOBaHHS Ta 00X04y
MOBEPXHi HAHO-006’€KTy IO €KBiAMCTATHIl KPUBill Ta KOMOIHOBAaHOTO AU(EPEHIIATIBHOTO METOLY, SIKAI TOOYIOBaHUI Ha Teopii
CTaTUCTUYHUX PilllEHb, 10 HAIAI0Th MOKJIMBICTh BU3HAYATU MO0 FT€OMETPUYHI IapaMeTPU Ta BIOCKOHAJIEHHS IIiAXOOY A0
MiJBALEHHS TOYHOCTI IPUJIAJIIB [J151 BUMIPIOBAaHHSI MEXaHIYHUX BEJIMYMH 3 PO3IMIKUPEHHIM AMHAMIYHOIO Jialla3oHy Ta
3MEHIIeHHSIM TOXMO0K. PO3p06JieHO Ta BIIPOBAI)KEHO HOBi METOIM MTOOYJOBY iHTEIEKTyaJIbHOTO BUMipIOBAJIbHOTO KOMILJIEKCY 3
YaCTKOBOIO 200 ITOBHOIO aBTOMATH3Alli€10 MTPolieCcy BUMIPIOBAaHHSI HAHO-00'€KTY 3 BUKOPUCTAHHSIM CTPYKTyPHO-aJTOPUTMIUHUX
METOJiB 06p0OOKY BUMIipIOBaJIbHUX CUTHAJIB, SIKi I03BOJISIIOTh TIPOBOJUTH TEOPETUYHI TOCTiIPKEHHS 3a7IeXKHOCTi TOYHOCTI
BUMIDPIOBaHHS BiJl BIUIUBY AecTabinizyiounx (akTopis i 37ilicHIOBaTH OLIIHKY IOXUOKY BUMipIOBaHb. [I[poBeieHO MaTeMaTUYHOTO
OOI'PYHTYBaHHSI HEOOXiZHOI KiJIbKOCTi TOYOK BUMipIOBaHHsI i 06’€MiB ITpolielypy BUIIPOOYBaHb i OBIpKU 3aC0O6iB
HaHOBMMIipIOBaHHSI, OPi€HTOBAaHUX Ha MiBUIIEHHS iX PiBHS SIKOCTi Ta 3MEHIIEHHS MTOXUOKY Ta PO3PO6IEHO iMOBIpHICHOT

MaTeMaTHYHOI MOjiesli CKJIaJHOI IPOCTOPOBOI NOBEPXHi ITPYU BUMIPIOBaHHI FT€OMETPUYHUX [TaPAMETPiB HAHO-00 EKTY.

ConjianbHO-eKOHOMIYHa cipsimoBaHicTh HTII: IlinBumenHs apromarnsanii BUpOGHNYMX IPOLECiB, YIOCKOHATIEHHS

METPOJIOTIYHOTO 3a6e3MeYeHHs .

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Bruposagskenns HTII: He BnposamkeHo

Crpoku BrpoBagskenHs: 09.201906.2022
Bupo6HuK npoaykuii: HAY
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IlepcrieKTHBHI pUHKH:
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