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Abstract. The geometrical optics — considers light distribution, by means of laws of geometry. A light beam is
called the line along which light energy is transferred. The geometrical optics allows to formulate the theory of
optical systems with relief. The geometrical optics, generally allows to find optical images, optical systems to
calculate an aberration of beams, a beam of light in advanced methods, their adjustment, optical systems and their
emergence which pass through the power relations. Nevertheless, qualities of the image, all wave phenomena by
means of optical devices and also the size of the diffraction phenomenon are considered in optics. Many tasks of the
theory of optical installations are based on laws of geometrical optics. In this work, algorithms of mathematical
communications of geometrical optics, i.e. laws of reflection and refraction of light beams, are considered on the
studied installation when passing light through the planes of border of two dielectric environments. Optical
processes on border of these optical environments are visualized and online are virtualized by means of the computer
program Adobe Flash-CC environments. The made, laboratory work on a research of processes of geometrical optics
is very effective at development of this course. This virtual interactive laboratory development is introduced in
educational process of the Eurasian technological university and is successfully applied in training.

Keywords: Algorithm, virtual integration, geometrical optics, turn, lens corners, dielectric, mathematical
functions.

Introduction. Were not defined completely light nature yet, the following laws of optics were
known: The law of rectilinear distribution of light — light rays in optically homogeneous environment
extends on a straight line of lines. Light rays are lines on which light energy is transferred. In the
homogeneous environment light rays provide themselves straight lines of lines. The law of independence
of a light bunch — effect of a separate bunch of light rays, does not depend on effect of other bunches of
light rays, i.e. bunches of light rays do not influence at each other. Concept of independence of
distribution of light rays appeared in ancient science. Ancient Greek erudite Euclid formulated rectilinear
distribution of light rays its laws of reflection from mirrors. In the 17th century the invention of a number
of optical instruments as a long glass, a microscope, the telescope, etc. also their broad application was an
incitement to development of ray optics. The Dutch mathematician V. Snell and Frenchman R. Dekart
experimentally defined laws of distribution of light rays on a demarcation of two optical medium.
Theoretical fundamentals of ray optics, at the end of 17th centuries located after opening of a Fermat's
principle. Earlier opened laws of distribution of light on a straight line of lines, laws of reflection of
beams were a consequence of this principle [1].

Many tasks of the theory of optical instruments and installations were tilled today based on laws of
ray optics.

In this work, laws of reflection and refraction of light rays, algorithms of mathematical
communications, are considered virtually on the computer on an optical bench, on border of the plane of
the section of two diclectric environments. Optical processes on the plane of a demarcation of two
environments are visualized and the virtual are carried interactively out on the computer by means of the
computer program Adobe Flash environments — CC. The developed virtual laboratory works are very
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effective when studying ray optics. The called virtual laboratory works are introduced in educational
process and are successfully applied at the Eurasian Technological University.

Interactive tools and virtualization on the computer of laws of ray optics program is
environment Flash-CC, Java - script.

The present requirement of time for transfer larger volume information on the Internet, including
animation images in movements and work with them demands the large volume of memory. And for
reduction of capacity of use of memory use for the virtual — interactive tools of Flash technologies is very
efficient. [3,4]. From the basic vector and graphical Flash format of technologies — a branch was created.
But, it is not the first vector format; it is the Web broadcast mechanism — pages to SWF as finding of the
graphic representation, the coordinating link of an instrumental inventory and the graphic representation.
Advantage of SWF-of the application it is easily an acceptability on other place, i.e. this format is used in
different is information — the program platform (in the Mac OS Macintosh operating system, in OS -
Windows OS). One more feature of SWF — the constructed main images not only accept animation but
also are padding, an opportunity to create interactive clements and audio of installation. Besides,
mathematical formula communications of physical processes can be turned into interactive elements,
management of their changes give the chance, to carry out on the computer, interactive virtual researches.
For example, as shown in the drawing that the mathematical dependences found Snellius for reflection
and light refraction and to form interactive virtual laboratory, very conveniently the formats SWF, CC of
them — the program Flash environment. For transfer on distances of interactive multimedia additions are
carried out on the known SWF format — in the Web application for the Internet. Why, to emergence of this
application of this format in Macromedia, for browsers of two main networks of the Plug in component,
and to distribution to Enternet Explorer and Nestcape Communicator the worldwide computer network
affected. One more reason popularity of SWF — a format is very mild and convenient application
instruments for other platforms development of Macromedia. For example creations of the multimedia
presentations using the program device — Macromedia Director Shockwave Studio, - and applied the
program device to creation of graphic images — Macromedia Authorwave, Macromedia Course Builder.
Therefore among Web — the publication the most recognizable and easily applied publication is
Macromedia Flash Web — gives the chance to decorate each website with animation and to collect the
complete page. Action Script Tools - allows to collect Web addition efficiently and its modern languages
similarly probably on the scenario Java Script, Action Script and by means of the editor of Devigger is the
solution of often applied elements. When there is a work of Flash — you can construct the collected clip or
import graphics, later in process of work will be able to process and by means of an assembly ruler to use
effect of resuscitation (Time line) [4]. Such clip or the movie can be interactive, i.¢. particular images can
be changed at discretion and to influence events in the clip. You export it in the Flash format, adding the
page, and transfer to the page as the Web — the server. Each clip or the movie collected by tools in the
Flash system can change depending on a type of the carried-out tasks and it can be seen via the browser of
the Internet. Practically, for interactive visualization and management, on the computer, the pilot unit and
devices, set the object which is carried out by means of computer programs in the environment of Flash.
For example, for realization of following operations, the computer program is written in the environment
of Flash — CC:

- to install devices or to clean from devices. Pressing the left-hand button of a mouse, it is possible to
open any door of a case with devices directing the cursor to devices and for the second time pressing the
first button of a mouse, it is possible to install devices on an optical bench (figure 1). To clean an optical
bench, to direct the cursor to devices, mice press the right button and once again the button - switch off
window parameters. The button "Start-up" - is intended for switching off of consecration of laboratory
and start-up of the pilot unit. The button "Feet " - switch off the pilot unit and includes consecration of
laboratory. Directing the cursor to books, it is possible to obtain necessary information on laboratory work
and to change language for choice.
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Figure 1 - Installation for a research of laws of reflection and refraction on flat limit of sections of two environments

Change of an angle of incidence of a light ray. As shown in the figure 1 to direct the cursor to the
changeable site, pressing the left-hand button of a mouse, it is possible to change an angle of incidence
and reflections of a beam concerning a perpendicular. Pressing the right button of a mouse, it is possible
to change parameters of a light ray and material of the environment. Pressing two times in a row the left-
hand button of a mouse it is possible to switch off installation. Installation for a research of distribution of
a light ray in the environment with a changeable index of refraction. Here actions of management of
measurement of parameters are also similar; it is possible to measure an angle of incidence of an emergent
beam. Installation actions of management of measurement of parameters are also similar; it is possible to
change an angle of incidence of the entering beam, to change the place of an entrance of an incident beam.
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Figure 2 - Installation for a research of work of various lenses. Interactive tools of a research of an optical lens with various focal
distances, and a research of parameters of a convex, seven convex, and dispersing lens.
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Here are provided:

- changes of location of light sources of various lengths of waves across;

- change of location of light sources of various lengths of waves of a vertical;

- change of parameters of lenses (forms, focal distances, imaginary light sources and their beams).

- a research of the course of light rays of various wavelength in the collecting lens.

Conclusion.

As a part of informational technologies the new branch develops - it is the virtual interactive tools
and visualization of the hardly understood subjects of physics, chemistry, biology and other objects [5].
And creation is virtual — interactive laboratorics on called a subject meet the operated measuring
apparatuses very seldom. Therefore the technology of creation of the virtually-interactive laboratory
(VIL) for the section of physics given in this work. "The optics - ray optics" will be very relevant to
creators similar to VIL — at higher step in other objects of knowledge. Such VIL — on the computer are
very effective for development of a particular course of knowledge and develop self-contained research
skills and awaken to creative searching of research techniques. Given VIL on ray optics, due to rituality
and interactive intervention in change process an experiment condition, it is very useful to fast
development of a subject of physics by students and to development of skills researching it. Brought VIL
— on ray optics are introduced in educational process of the Eurasian Technological University and are
successfully applied there.
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TEOMETPHUAIBIK OIITHKA K¥BbLIbICTAPBIHBIH
MATEMATHKAJIBIK BAMJIAHBICTAP AJITOPUTMIH FLASH-CC, JAVA SCRIPT-,
BATJTAPJIAY OPTAJTAPBIHJIA HHTEPBEJCEHAI BUPTYAJIJAY

AnHoTanus. ['€OMETPHAIBIK ONTHKA- ONTHKAHBIH >KAPBIKThI TCOMETPHS CHI3BIK PETIHAE KapacThIpa OTHIPHII,
JKAPBIKTBIH, Tapaldy B3aHAAPBIH 3¢pTTCHTIH Oemimi. CHI3BIK OOWBIMCH JKAPBIK JHCPTHACHL AFBIHBI TapaATHIH
TCOMETPISUIBIK CBI3BIK- KAPBIK COyJECl ACM aramaapl. | COMETPHANBIK ONTHKA 3aHAAPHI KOI PETTC ONTHKAIBIK
JKYHEnepaiH SKeHIIACTIAreH, OIpaKk Kell »KaFmaiga a7 TCOPHSCHIH jKacayra MYMKIHAIK Oepedi. ['eomMeTpusanbi
ONTHKA, HETI3IHCH, ONTHKAJNBIK KECKIHHIH maiina OOJYBIH TYCIHIAIPETi, ONTHKAIBIK JKyiieaep abeppaumsiapbH
€CEIITEI IIBIFAPYFa KOHE OJAPIBI TY3CTY OMICTEPIH KETLIAIPYTE, ONTHKANBIK >KYHEIep apKbLIbl OTCTIH COyJIENep
IIOFBIHBIH, JHCPTCTHKANBIK KATBHICHIH Ta0yFa MYMKIiHZIK Oeperdi. JlereHMEH, OapibIK TOIKBIHABIK KyOBLIBICTAp,
COH/AH-aK, KECKIHHIH CamachlHA BIKMAJN CTETIH JKOHEC ONTHKANBIK NPHOOPIAPIABIH AKBIPATKBIITHIK IMAMACHIH
AHBIKTAUTHIH AU(DPAKIMSUIBIK KYOBUTBICTAP TEOMETPHSUIIBIK ONITHKAAA KAPACTHIPHIIMAKIBI.

ONTHKANBIK KYPBIIFBIIAD TEOPISCHIHBIH KONTETCH CCENTEpl OCHI KEe3re JACHIH TE€OMETPHSUIBIK ONTHKAFa
HETI3CTTeH.

Byn JKyMBICTa, TCOMETPWSUIBIK ONTHKAHBIH INAFBUTY, CHIHY 3aHJAPBIHBIH MATCMATHKAJIBIK OaHIaHbIC
ANTOPHUTMIH, 3CPTTEY KOHIBIPFBICHI €Ki MUAICKTIPIIK OPTAHBIH >KA3bIK MICKApachlHAA KapacTeIpburazsl. Ocbl
OPTaHBIH, MCKApackIHAAFEI onTHKANBIK mponectep Adobe Flash-CC- GarmapmamManbiK opTacklHAA iCKE aCBHIPBLIFAH.
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JKacanpIHFaH 3epTXaHANBIK >KYMBIC TEOMETPHIBIK ONTHKAHBI HTEPY HOTHXKECIHAE 30D maiiaa Kenripeai. ATaubIHFaH
3€PTXAHANBIK XYMbIC Eypasus TEXHONOTHAIBIK YHHBCPCHTCTIHIH OKYy IPOILECIHE CHIIPIMIN, KOJJAHBICTA Maima-
JaHbLIY AA.

Tipek ce3aep: AAroput™, BHPTYaIIbl HHTCPOCICEHI, TCOMETPISUIBIK ONTHKA, CBHIHY, IIAFBIIY OYPHIITAPHL,
JKYKA THH3AIAP, THAICKTPIIIK, MATCMATHKAJIBIK ()Y HKIHOHAIIHI OaiIaHBICTap.
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EBpazuiickuii TexHOIOTHUCCKUH YHUBEpCHTET. I'. Anmmarsl. Kazaxcran

HWHTEPAKTHUBHAS BUPTYAJIU3AIIUA B CPEJE FLASH-CC, JAVA SCRIPT- AJIT'OPUTMOB
MATEMATHYECKHUX CBA3EM ABJTEHUA TEOMETPUYECKOM ONTHKH

Annortamusi. ['eoMeTpuueckas ONTHKA — PACCMATPHBACT PACIPOCTPAHCHHE CBETA, C IIOMOINBEO 3aKOHOB
reomeTpun. CBETOBBIM JIyMOM HA3bIBACTCS JIHHHUS, BJAOIb KOTOPOH TEPEHOCHTCA CBETOBASI JHEPIHSL.
I'eoMeTpudeckas onTHKA MO3BOJBIET OOJNETYCHHO CPOPMYIMPOBATH TECOPHIO ONTHYECCKHUX CHCTEM. | eomeTpmteckas
OINITHKA, B OCHOBHOM, IO3BOJLICT HAUTH ONTHYCCKHUC I/1306pa>KeHI/I}I, ONITHYCCKHUEC CHCTCMbI BBINTUCIIUTH a6eppaumo
nyqeﬁ, OmydYka CBCTA B YCOBCPHICHCTBOBAHHBIX MCETOAAX, HMX KOPPEKTHUPOBKY, ONTHUCCKUEC CHCTCMBI H HX
BO3HHKHOBCHIHSI, KOTOPBIC IMPOXOJAT HEPE3 JHCPICTHHUCCKHE OTHOHICHWS. TeM He MEHee, pacCMaTpPHBAIOTCA B
OTTHKE, KAUeCTBA M300PAKCHIUS, BCC BOIHOBBIC SIBJICHHSA C IIOMOINBIO ONTHYCCKUX IPHOOPOB, a TAKKE BEIHYHHA
JU(ppaKIMOHHOTO SBICHAA. MHOTHE 3a1aUH TCOPUH ONTHICSCKUX YCTAHOBOK OCHOBAHBI HA 3aKOHAX TE€OMETPHICCKOH
ontuku. B 7aHHOHN paboTe, aITOPHUTMBI MATEMATHYCCKIX CBSI3CH T€OMETPHUYCCKON ONTHKH, T.€. 3aKOHOB OTPAXKCHHI
W TPEIIOMIICHHS CBETOBBIX JIyHUCH, PACCMATPHUBAIOTCS HA HCCICAYEMON YCTAHOBKE IPH IPOXOKICHHH CBETA YEPe3
IUIOCKOCTH TPAHULIBI ABY X AHAICKTPUUCCKUX CPEX.

OnrHyeckue MPOLECChl HA TPAHHUIE 3THX CPEJ BH3YAIM3HPOBAHBI M MHTCPAKTHBHO BUPTYAIH3HPOBAHBI C
TMOMOIIBI0 KOMIBIOTCPHBIX mporpaMMubIX cpex Adobe Flash-CC. Caenannas, maboparopHas paboTta mo Hccie-
JTOBAHHIO TMPOLCCCOB TCOMCTPHUICCKOH ONTHKH OYCHD 3((CKTHBHA MPH OCBOCHHH JAHHOTO KYPCA, a TCXHOJOTHS
cosmanua BUJI onmcaHHOW B JAHHOM CTAaTbe, OYCHb AKTYANbHA AMA CO3JAHUSA AHAJOTHYHBIX BHPTYAJIbHO-
HHTEPAKTUBHBIX JJA00PATOPHH IO APYTHM IIPEIMETAM.

JlaHHAS BHPTYaTbHO- HHTCPAKTHBHAS Ja00paTopHas pa3paboTka BHEAPCHA B YUcOHBIH mporece EBpasuiickoro
TEXHOJOTHYECKOTO YHUBEPCUTETA U YCICITHO PUMEHSICTCS B OO0y UCHHH.

KimoueBbie cioBa: ANTOpUTM, BHPTYAJIbHOEC HHTCTPUPOBAHUC , TCOMETPHUYECKAA ONTHKA, ITOBOPOT, YTJIbI
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