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Pedepar

JumnomHass pabota B o0bEMe 97 cTpanuil coaepX uT 45 pUCYHKOB,
7 Tabmnuil, 3 TpuI0KeHUs, 27 UICTOYHUKOB.

KmoueBoie crmoBa: T'AYCCOB, KBA3UI'AYCCOB, JIAT'EPP-
I'AYCCOB CBETOBOH ITYUOK, ITAPAMETPbI CBETOBOI'O ITYUKA,
PACIIPEJAEJIEHME UHTEHCHUBHOCTMN.

OOBeKT HcCcleoBaHUsI — OCECHMMETPUYHBIE CBETOBBIE  ITYYKH,
MOJIYYEHHBIE C TOMOILBIO TA30BBIX U MOJIYIPOBOIHUKOBBIX Ja3€POB.

Ilenb paboThl — pa3paboTaTh AITOPUTMBI U MPOTPaMMHBIE CPEACTBA IS
ONpeaeIeHUs] apaMEeTPOB TayCCOBBIX, KBA3UTAYCCOBBIX M Jarepp-rayccoBbIX
CBETOBBIX ITY4YKOB.

[IpoBeaeHO cpaBHEHUE HECKOJIBKUX MporpaMMHubIx cpeacts (Origin 8.0 u
CO37laHHBIE C ydYacTHEeM aBTopa paboTel mporpamMmbl B cpegax MATLAB
R2013a u R 3.2.2) mo ux (QyHKIUOHAIbHBIM BO3MOXHOCTSIM, BpPEMEHH
BBIYMCIICHUM W TOYHOCTH MTOTOBBIX pE3YyJbTAaTOB IPUMEHUTEIBHO K
ONPEJEICHUIO MapaMEeTPOB MPSAMO PACHPOCTPAHSIOMIUXCA WM OTPaKEeHHBIX
OOBEKTOM KBA3UrayCCOBBIX CBETOBBIX Iy4KOB (IIMPUHBI, MaKCHUMAaJIbHOU
MHTEHCUBHOCTH, MOJIOKEHUSI OCH). BbolpaboTaHbl peKOMEHIalluK 0 BBIOOPY H
UCIIOJIb30BAHNIO MPOTPAMMHBIX CPEACTB M aJrOPUTMOB Il BBIYMCICHUSA
XapaKTEPUCTUK KBA3UTAyCCOBBIX CBETOBBIX MYYKOB B PA3JIMYHBIX MPAKTHUECKUX
ciryqasx.

Co3ian allropuT™ M Ha €ro OCHOBE pa3pabOTaHO MPOrPaMMHOE CPEACTBO
B cpene MATLAB R2013a pgns omnpenesieHHs KadecTBa Jiarepp-rayccoBa
CBETOBOTO Iy4YKa Ha OCHOBAaHMM pACMpPEIEICHUS HHTEHCHUBHOCTH B €ro
MONIEPEYHOM CEYEHUHU.

[Tonmy4yeHHsle pe3ysbTaTbl MOTYT OBITh MCHOJB30BAHBI B HAYYHBIX
UCCIIEIOBAaHUX, a TAK)XXE B CKaHUPYIOIIEH NMPOPUIOMETPUH AJIsl ONpeaeTIeHUs
OTKJIOHEHHSI TUJIOCKUX, UWIMHAPUYECKUX WIM KOHUYECKHX TJaAKUX WIU
IIEPOXOBATHIX MOBEPXHOCTEH OOBEKTOB, B TOM YHCIIE OONBIINX U MACCUBHBIX,
OT NPSAMOJIMHENHOMN 00pa3yroleH.



Summary

The diploma work: 97 pages, 45 illustrations, 7 tables, 3 attachments, 27
sources.

Key words: GAUSSIAN, QUASI-GAUSSIAN, LAGUERRE-
GAUSSIAN LIGHT BEAM, PARAMETERS OF LIGHT BEAM,
DISTRIBUTION OF INTENSITY.

The object of study is axisymmetric light beams obtained with the help of
gas and semiconductor lasers.

The purpose is to develop algorithms and software for determining the
parameters of Gaussian, quasi-Gaussian and Laguerre-Gaussian light beams.

Comparison of several software tools (Origin 8.0 and created with the
participation of the author of the program in MATLAB R2013a and R 3.2.2) on
their functionality, calculation time and accuracy of the results applied to the
definition of parameters directly propagating or reflected by the object quasi-
Gaussian light beams (width, maximum intensity, position of the axis) has
made. Recommendations are developed for the selection and using of software
tools and algorithms for calculating the characteristics of quasi-Gaussian light
beams in various practical cases.

An algorithm has developed, and a software tool, based on it, has
developed in the MATLAB R2013a environment to determine the quality of the
Laguerre-Gaussian light beam based on the intensity distribution in its cross
section,

The obtained results can be used in scientific research, as well as in
scanning profilometry to determine the deviation of flat, cylindrical or conical
smooth or rough surfaces of objects, including large and massive ones, from a
rectilinear generatrix.



