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PE®EPAT

OVNNOMHbIVi NPOEKT COAEpPXUT C. MalWHOMUCHOTO TekcTa ¢ 46 wnan.,
23 1abn., 6u6n. 54 NCTOYHMKOB, NpunoxeHns Ha 20 c. n 13 nucToB rpauyeckoii
yacTu hopmata A4.

MeTponornyeckoe  obecneyeHue, KOHTPO/Nb  pa3MepoB  HaHo4acTw,
HaHousMepuTenbHaa mawunHa NMM-1, mepa BbICOTbI CTYNeHW, mMepa LUVPWHLI

wara, cxema METpOﬂOFquCKOVI NPOCNE>XKNBAEMOCT U, METOAMNKA KanmbpoBKu

O6beKTOM MccnefoBaHUA ABNAETCA M3MepPeHNe NNHeNHbIX pa3MepoB B MUKPO-
1 HaHoAunanasoHe. MpefmMeTOM nUccnefoBaHUA ABNAETCA MeTpoONornyeckoe obecne-
YeHne N3MepeHUA NUHEeNHbIX pa3MepoB Ha 6a3e HAHOM3MEPUTENbHOW MallWHbI
NNM-1.Uenbto gUNIOMHOro NpoekTafABnfeTca pa3paboTka METOAUKN KANNBPOBKU
Mepbl BbICOTbl CTYMEHW KaK 4aCTW MeTpPO/Iornyeckoro o6ecnevyeHns M3MepeHunin B
HaHOMETpPOBOM AunanasoHe.
B pamkax AMnnoMHOro npoekTa 6b1M NnpoaHanu3npoBaHbl 061acT NpUMeHe-
HUA W3MEpeHWin B MWKPO- U HaHOAMANa3oOHe W HOPMaTWBHbIe  aKThl,
ycTaHaBnnBatlWwme Tpe6oBaHNA K MeETPONOTMYeCKOMY 06eCnevyeHnto n3MepeHuii n
N3N0XEHUIO METOAUKMN KaNMBPOBKN; U3YUYeHbl CYLLECTBYIOLME METOAbI U CpeACcTBa
M3MepeHNs NNHEeNHbIX pa3MepoB B MUKPO- U HAHOAMaNa3oHe, a TakXe CyLecTBYlO-
e mepbl pasmepa B MUKPO- U HaHOAMaNasoHe, N ONpeAeseHo MX MeCTO B peanun-
3alMM  MeTponornyeckoro obecrnevyeHns; BbiAeNeHbl OCHOBHble WCTOYHUKU
NMOrpewWwHOCTN W3MepeHU HaHoW3MepuTenbHoW MawnHel NMM-1. B npouecce
paboTbl Haf AUMIOMHbIM NPOEKTOM pa3paboTaHbl MPOEKT METOANKMN KannbpoBKMN Ans
Mepbl BbICOTbl CTYNeHW U KanmbpoBo4yHaa nepapxus. PesynbtaTbl nccnegoBaHus no
TeMaTuKe AMNNOMa Hal/u OoTpaXeHue B pedepaTe Ha TeMy «HaHOTEXHONOTUU U
HaHOMaTepuanbl Kak Knl04YeBON (akTop o06ecrnevyeHWs KOHKYPEHTOCMNOCOGHOCTM
HaLuWOHaNbHOW 3KOHOMWKW B COBPEMEHHbLIX YCMOBUAX», MNpPeACTaBAeHHOM U
HarpaXeHHoM AunaoMoM Ha Pecny61nKaHCKOW onumnuage no MeHegxMeHTy 2025

roga.



ABSTRACT

The degree project contains 133 pages of the typewritten text with 46 plates.,
23 tab., bibliography sources 54, applications 20 p. and 11 sheets of the graphical
part of Ad.

Metrological support, nanoparticle size control, NMM-1 nano-measuring ma-
chine, step height standard, step width standard, metrological traceability scheme,

calibration technique

The object of the study is the measurement of linear dimensions in the micro-
and nanoscale range. The subject of the research is metrological support of linear
dimensions measurement on the basis of the NNM-1 nano-measuring machine. The
aim of the thesis project is to develop a calibration procedure of the step height
standard as a part of metrological support of measurements in the nanometre range.

Within the framework of the thesis project the fields of application of meas-
urements in micro- and nanorange and normative acts establishing requirements to
metrological support of measurements and developing calibration procedure were
analysed; existing methods and means of measuring linear dimensions in micro- and
nanorange, as well as existing standarts in micro- and nanorange were studied and
their place in the implementation of metrological support was determined; the main
sources of measurement error of NMM-1 nano-measuring machine were identified.
In the process of work on the thesis project the project of calibration procedure for
the step height standard and calibration hierarchy were developed. The results of
research on the subject ofthe thesis were reflected in the research review on the topic
‘Nanotechnology and nanomaterials as a key factor in ensuring the competitiveness
of the national economy in modem conditions5 presented and awarded at the Re-

publican Olympiad on Management 2025.
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52.  TKM 339-2022 MpaBuna ycTpoicTea 1 3alyMTHbIE Mepbl 31eKTPo6e3-
0racHoCTH;
53.  MocTaHoBNeHMe MUHMCTEPCTBA TPYAa M COLMANbHON 3almThl Pecny6-
v Benapycb 3 ntoHs 2003 1. Ne 70 «O6 yTBEpPXKAEHWUN MEXOTPAcNeBbIX 061X
MpaBu Mo OXpaHe Tpyfa»;

54.  CH 005-2020 MoxapHas 6e30nacHOCTb 3AaHNIA N COOPYXKEHUIA.



