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OBIIAA XAPAKTEPUCTUKA PABOTbI

Marucrepckass aucceptanuss B o0béMe 149 ctpaHmiy  cOAepIKHUT
94 pucynka, 24 Tabiuipl, 7 TPUIOKESHUM, 57 UCTOYHUKOB.

Kiouesie cioa: OIITUYECKAS ITPOPUIIOMETPUS, JIASEPHBINI
CBETOBOI ITYYOK, [TEPOXOBATOCTb ITOBEPXHOCTW,
ABTOMATU3ALINA OIITUYECKOI'O SKCITEPUMEHTA.

OOBEeKT ucchneAoBaHUS — aBTOMATU3MPOBAHHOE MPOPUIOMETPUUYECKOE
YCTPONCTBO C HAKJIOHHBIM TNAJCHUEM CKaHHUPYIOMIETO aCTUIMaTHYE€CKOTO
JIA3€pHOT0 CBETOBOT'O IMyYKa.

[lenp paboTel: pa3paboTaTh U M3TOTOBUTH MHPOPUIOMETPUUYECKOE
YCTPOMUCTBO C HAKJIOHHBIM TNAJCHUEM CKaHHUPYIOMIETO aCTUIMaTHYE€CKOTO
JA3epHOTO CBETOBOIO Ty4YKa, ONTHUMHU3UPOBATh BapbUpPyeMbIE MapaMeTphbl
ONTHYECKOW CXEMbl M BHEIPUTh TEXHOJOTHHM aBTOMATH3allUd B IPOIECCHI
FOCTUPOBKH M KaTHMOPOBKH YCTPOMCTBA.

Pabora  00benuHAET  JKCIEPUMEHTAJIbHBIE U TEOPETHUYECKHUE
UCCJIeIOBaHUs. 3HAYUTEIbHAs YacTb paldOThl TOCBSIICHA MPAKTUYECKUM
BOIIPOCaM  IMPOCKTUPOBAHUS W  aBTOMATH3allUM  ONTUKO-MEXAaHUYECKUX
ycTporcTB. [lomydeHsl caeayromme pe3yabTaThl:

— Pa3paboTanbl BBICOKONIPOU3BOAMUTENBHBIE MPOTrPAMMHBIE MPOLEAYPHI
Ul OLEHKM IIapaMeTpOB M  MOCIEAYIOLIEro aHajau3a HaOJII0AaeMoro
pacrpeneneHuss UHTEHCUBHOCTH

—Ilpemioxken M 3KCHEPUMEHTANIbHO alpoOOMpPOBAaH METOJl FOCTUPOBKHU
(doxycupyromen JMH3bI B TPO(YHIOMETPUUECKOM YCTPOUCTBE

—Pa3pabotan = maker  KOHCTPYKTOPCKOM  JOKyMEHTAaluu IS
npo(UIOMETPUUECKOTO YCTPOMCTBA C MCIIOJIb30BAHUEM COBPEMEHHBIX CPECTB
aBTOMaTHU3aIMK NMpoekTupoBanus u 3D-monenpoBanus

—Pa3pabotan makeT OPUKIAAHBIX MOPOrpaMM C  rpadUyecKuM
uHTepdeiicom Uil ymnpaBiieHus  NpoUIOMETPUYECKHM  YCTPOMCTBOM,
o0ecrneynBaMi  aBTOMATU3alMI0 Tpolecca CKaHUPOBAaHUA MOBEPXHOCTH,
00pabOTKM MOTYyYEHHBIX JAHHBIX U TOCTPOEHUS TpodriorpaMm

— Ha ocHOBe mosyueHHBIX B X0Ji¢ pabOThl pe3yabTaTOB M MCCIIECIOBAHUN
pa3pabOTaHO U M3rOTOBJIEHO YJIYUYIIEHHOE MPOPUIOMETPUYECKOE YCTPOIMCTBO
Uil U3ydeHus (OpMbl MOBEPXHOCTEW IUIOCKUX HW3JeNui, 00ecTeurBaroiee
TOYHOCTH 10 MKM Tpu [uana3oHe U3MEPEeHUI TITyOuHBI B 9,5 MM

PesynpTaThl maHHOW pabOThI MOTYT HAWTH MPUMEHEHHE TPH PEIICHUU
MPUKJIAIHBIX 33/1a4 TUArHOCTUKH MTOBEPXHOCTEH MaTepUaIoB U U3/ICINH, a TAKXKe
MPOCKTUPOBAHUS TPOPUIOMETPUUECKUX YCTPOUCTB. Pa3paboTaHHBI MeTOn
IOCTUPOBKHM LUJIUHAPUYECKUX JIMH3 MOXET OBITh HCIIOJIb30BaH NpHU COOpKe
ONTHYECKUX CXEM B HAYYHBIX M MPOU3BOJICTBEHHBIX JTA0OOPATOPHUSIX.



AT'YJIBHASA XAPAKTAPBICTBIKA PABOTDI

Maricrapckas apicepraipis ¥ ad'éme 149 craponak 3msmrdae 94 manroHka,
24 tabmiupl, 7 nagatakay, 57 KpbIHIIL.

KirouaBbIs CJIOBBI: anThIYHBIA TpadiIaMeTpblis, JIa3epHbIS CBETJIABBIS
My4YKI, ITypHaTacih MaBepXHi, ayTaMaThI3allblsl alThlYHAra SKCIICPHIMEHTA.

AG'ekT  gacnemaBaHHsS ~—  ayTamarbi3aBaHas — npadigameTpbluHae
NpbICTacaBaHHE 3 HaXIJIbHBIM TMaJ3¢HHEM CKaHIpyloJara acThirMaThlYHAra
Ja3epHara CBETJIaBora ImyJka.

Mbra mpampl:  pacmpaniaBailb 1 BbIpaOille  mpadigaMeTphIluHae
NPBICTACTABaHHE 3 HAXUIBHBIM TQJ3C¢HHEM CKaHIpyloyara acThlrMaThldHara
Ja3epHara CBETJIaBOTa Iy4yKa, anThIMi3aBallb MapamMeTphbl anThlyHANl CXeMbl 1
YKapaHilh THXHAJOTIl ayTaMaThi3albli ¥ MPamdCchl IOCIIPOYKH 1 KaliOpoyki
MPBICTaCTaBaHHS.

[Ipana a0'sgHOYBae IKCIEPHIMEHTANIBHBISI 1 TIAPATHIUHBISA JaciieIaBaHHI.
3HaYHas 4YacTKa Tpaibl NMPHICBEYaHa MPAKTBIYHBIM IBITAHHSAM TPAcKTAaBaHHS 1
ayTamaTbI3allbli ONThIKA-MEXAaHIUYHBIX MIPBICTACABAHHSY U MPBHIOOPAY. ATPbIMAHBI
HACTYTIHbIS BBIHIKI:

— PacrmipaniaBanbl  BBICOKANpPAAYKTBIVHBIS TMparpaMHbls MPaupIyphl LIS
allPHKI MapaMeTpay 1 HacTylHara aHaidy 3aparicTpaBaHara pa3MepKaBaHHS
IHTAHCIYHACII

— [IpananaBaHbl 1 SKCIEPhIMEHTAIbHA amnpadaBaHbl MeETaa HOCHIPOYKH
(axycyrodaii JIiH3bI ¥ nipadigaMeTpblYHaM MpbICTaCaBaHHE

— PacripariaBanbl  makeT =~ KaHCTPYKTapcKad — JaKyMEHTArbli  JUIS
npadimaMerpelyHara MpPHICTACaABaHHS 3 BBIKAPBHICTAHHEM CYYaCHBIX CpOJKay
ayTamatbI3allbli MpaekTaBaHHs 1 3D-ManpasBaHHs

— PacmpariaBanbl makeT MPBIKJIAIHBIX Tparpam 3 rpadidasiM iHTIpdericam
JUIS  KipaBaHHsA TmpadiiaMeTpeldHBIM IpBICTACaBaHHEM, sKi 3a0scrieyBae
ayTaMmaThI3allbIi0 TIPAIdCy CKaHaBaHHS TABEPXHi, ampanoykKi aTphIMAaHBIX
JaJI3eHBIX 1 Ma0yA0BbI padiniarpam

—Ha acHoBe aTpbIMaHBIX y X0/3€ pabOThl BBIHIKAY 1 Jaciie/laBaHHSIY
pacripaiiaBana i BeIpaOJieHa MajemniaHae npadiiaMeTpbluHae MPbICTaCaBaHHE
JUIsT BBIBYUSHHS (OPMBI TABEPXHsSY IUIOCKIX BbIpabay, sikoe 3abscrieuBae
nakiaaHacps 10 MKM TIpBI ABIAIIa30HE BEIMSAPIHHSY TIIbIOIHI ¥ 9,5 MM

BpiHiki raTail mpambl MOTYIh 3HAWCI NPBIMSHEHHE TPbI BBIPAIIIHHI
NPBIKIAAHBIX 3a7a4 AbIATHOCTHIKI MaBEPXHSAY MaTIphIsiiay 1 Bepaday, a Takcama
npaekTaBaHHs npadisamMeTpeIYHax npbicTacaBaHHsY | mpbiOopay. PacmpamaBansl
MeTaJa FOCHIPOYKHM HBUTIHAPBIYHBIX JIIH3aY MOKa OBIIb BBIKAPHICTAHBI TP
300pIBI  ANTBIYHBIX CXEM Y HABYKOBBIX 1 BBITBOPYBIX J1a0apaTOpPBISX.
PacmpamaBanae nmparpamnae 3a0ecIsTddHHE TaKcaMa MO’Ka 3HAMCIII TPBIMSIHEHHE
¥ MPBIKIAIHBIX 33]a4aX alThIYHAW JBISTHOCTHIKI.



GENERAL CHARACTERISTIC OF WORK

Master’s thesis consists of 149 pages and contains 94 figures, 24 tables,
7 appendices, 57 sources.

Keywords: OPTICAL PROFILOMETRY, LASER LIGHT BEAM,
SURFACE ROUGHNESS, OPTICAL EXPERIMENT AUTOMATION

Object of studies — automated profilometric device with oblique scanning
astigmatic laser light beam.

Aim of studies: develop and produce profilometric device with an oblique
incidence of a scanning astigmatic laser light beam, optimize the variable
parameters of the optical scheme and introduce automation technologies in the
adjustment and calibration of the device.

Thesis combines experimental and theoretical studies. Substantial part of
work is dedicated to practical questions of design and automation of optical-
mechanical devices. Following results acquired:

— High-performance software procedures have been developed for
parameter estimation and subsequent analysis of the observed intensity
distribution

— A method for aligning a focusing lens in a profilometric device is
proposed and experimentally tested

— A package of design documentation for a profilometric device using
modern design automation and 3D modeling tools has been developed

— A software package with a graphical interface for controlling a
profilometric device has been developed, which provides automation of the
surface scanning process, processing of the obtained data, and generation of
profilograms

—On the basis of the results obtained during research, an improved
profilometric device for studying the shape of the surfaces of flat products was
developed and manufactured, providing accuracy of 10 um with a measuring
range of depth of 9,5 mm

The results of this work can find application in solving applied problems of
surface diagnostics of materials and products, as well as the design of
profilometric devices. The developed method for aligning cylindrical lenses can
be used in the assembly of optical circuits in scientific and production
laboratories. The developed software can also find use in applied problems of
optical diagnostics.



