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INTERACTIVE VIRTUALIZATION IN THE ENVIRONMENT
OF FLASH-CC, JAVA SCRIPT OF ALGORITHMS THE PHENOMENON
OF THERMOPHYSICS AND MOLECULAR PHYSICS,
AS ACHIEVEMENT OF HIGHLY EFFECTIVE TRAINING

Abstract. The training program assumes not only studying of theoretical material, but also performance of
laboratory works. They are necessary for development of skills of measurement of physical quantities, performance
of physical experiences, ability to draw the correct conclusions from the observations. Modern computer
technologies allow to add this traditional scheme of training. The training programs modeling physical processes and
the phenomena which not always manage to be shown "in live" in the training conditions can provide to pupil’s
substantial assistance. Processes of the phenomenon of molecular physics and thermophysics are visualized and
online virtualized by means of the computer program environments Adobe Flash-CC, Java script. The made,
laboratory work on a research of processes of the phenomenon of molecular physics and thermophysics is very
effective at development of this course, and the technology of creation of the virtual and interactive laboratory
described in this article is very relevant for creation of the similar virtual and interactive laboratories (VIL) in other
objects. This virtual interactive laboratory development is introduced in educational process of the Eurasian
technological university and is successfully applied in training.

Keywords: Algorithm, virtual interaktivization, heat conductivity, virtual and interactive laboratory (VIL),
Flash technology, thermophysics and molecular physics.

Introduction. Physics - science experimental. Therefore, the training program assumes not only
studying of theoretical material, but also performance of laboratory works. They are necessary for
development of skills of measurement of physical quantities, performance of physical experiences, ability
to draw the correct conclusions from the observations.

Modern computer technologies allow to add this traditional scheme of training. The training
programs modeling physical processes and the phenomena which not always manage to be shown "in
live" in classroom conditions can provide to pupil’s substantial assistance. The value of such programs,
however, should not be exaggerated. It is necessary to remember - nothing can replace a real physical
experiment in which a part a natural phenomenon, but not the copy of "virtual reality" simulated by the
person talks to the researcher. The program «Heatphysical Laboratory» can be used in the course of
training differently.

First, with its help it is possible to show demonstrations during an explanation of new material. Such
demonstrations are very evident, improve perception and awaken interest in a subject. Advantage of such
demonstrations, in comparison with usual videos, also that the teacher can quickly, changing parameters
in the program, to answer questions of pupils: "And what will be if ...?" The answer is simple - let's make
and we will look.

Secondly, the program can be used as a "laboratory" practical work. It is the best of all to give these
classes in a computer class. In this case each pupil will be able to perform the laboratory work
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independently. Preliminary preparation is usually necessary for such occupation - when the theory of the
phenomenon is already known, then intelligent work with experimental installations can bring benefit in
deeper understanding of a subject. A set of laboratory works and demonstrations offered by us far does
not exhaust all opportunities of the program, and the teacher can always complement this list with own
developments.

In the third, on the basis of the program it is possible to perform research works and projects. Within
the opportunities, the program allows to conduct researches enough difficult heat physical processes and
the phenomena which theory is beyond the program of training. Inquisitive pupils could open, for
example, for themselves the law of a heat gives of Newton if to think over the scheme of an experiment
and to take the corresponding measurements.

Below examples of laboratory works and demonstrations which can be used in the program are given.
It must be kept in mind that the calculations which are carried out by our program for model of real gas
have rather qualitative character, and do not apply for exact quantitative compliance. The list of laboratory
works offered for performance on the computer on thermophysics and molecular physics.

Laboratory work No. 1 Studying of heat exchange of two bodies.

Laboratory work No. 2 Determination of specific heat of substance.

Laboratory work No. 3 — Melting ice.

Laboratory work No. 4 Boiling water.

Laboratory work No. 5-Isothermal rating of gas.

Laboratory work No. 6 Definition of a universal gas constant.

Laboratory work No. 7 Isoprocesses in gases.

Laboratory work No. 8 Studying of heat conductivity process.

Realization virtual- interaktivization stages of works in the program environments Adobe
Flash-CC, Java script.

The present requirement of time for transfer big 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 virtual — interaktivization of Flash technologies is very
effective. [4,5]. From the basic vector — graphical format of Flash technologies was created Shore wave
Flash (SWF) — a branch. 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 the tool equipment and the
graphic representation. Advantage of SWF-of the application it easily shipping on other Wednesday, 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 in addition, an opportunity to create interactive elements 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 Internet Explorer and Netscape Communicator
the worldwide computer network affected. One more reason popularity of SWF — a format this very easy
and convenient application instruments for other platforms development of Macromedia. For example: -
use the program device to creation of the multimedia presentations — Macromedia Director Shockwave
Studio, and are used the program device to creation of graphic images — Macromedia Author wave,
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 full page. Action Script Tools - allows to collect Web addition effectively 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 — Mx you can
construct the collected clip or import graphics, later in process of work will be able to process and by

— 54 ——
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means of an assembly ruler use effect of revival (Time line) [5]. Such clip or the movie can be interactive,
i.e. certain 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, experimental installation
and devices, set the object to carry out by means of computer programs in the environment of Flash. For

example, for performance following operations, the computer program is written in the environment of
Flash — CC:

General view a window of the program

Switch Stop watch

thermometer

Conditioner
adjusting button

Main menu of the
program

Boxes with the
equipment

. N
wl 1]
lu.':' i

P~ ! i,
&' Switching of language,
call of files of the help, reference book u
onucaHuii 1a0opaTopHBIX PaboT

Figure 1 - General view a window of the program

On active elements the cursor of a mouse takes the hand form. Pressing of the left or right button of a
mouse opens the corresponding window of parameters of an element or makes action.

Work with the equipment

The equipment is stored in desktop boxes.

In the first box there are vessels for gases. Their two views - a usual vessel and the heat-insulated
vessel of the Dewar. As shown in figure 2, all vessels same, as in life:
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Figure 2 - A vessel of the Dewar and cylinders for gases

In the second box there are a thermoelement and a chemical glass.

In the third box are located: support, core and candle.

Are in the fourth box: a container with substance, bar of ice (blue), bar of copper or gold (golden), bar
of other metals (gray).

Equipment installation on a desktop

1. The index of a mouse is brought on the necessary box of a table, and pressing of the left button of a
mouse the corresponding door opens.

2. Further the index of a mouse is brought on the necessary device, the left button is pressed and
keeps, and the device is transferred by the movement of a mouse above a desktop surface. After an
otpuskaniye of the button of a mouse, the device will be installed on a desktop. It is also possible to
transfer the devices which are already located on a desktop.

3. In certain cases one of devices is installed on another, for example a glass, on a heating element. It
is possible to collect the whole pile of containers which will exchange heat among themselves if stand the
friend on the friend.

4. If to put a vessel for gases on a desktop near cylinders of storage of gases, then he will unite a hose
to the pump. In such situation (and only in it)is possible the rating and pumping of gases in a vessel .

5. The thermoelement established near the socket will be connected to it, and in this case becomes
active, i.e. will heat or cool a container or a glass with substance which on it are installed.

6. The candle is intended only for heating of the core fixed in a support. Cores with various heat
conductivity are fixed in a support. Distributions of temperatures on length of cores are automatically
shown on graphics received experimentally, as shown in figure 3.

e — -

ST - 5. W
e N B

Pacnpeaenstue TEMNEPATYDH B CTEDRXHE

Figure 3 - Laboratory work on experimental distribution of temperatures in cores with various heat conductivity
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Choice of language and reference

Having left-clicked a mouse on images of books, you can:

* To choose language (Russian or Kazakh);

* To open the file of the help in the corresponding language. In this file the description of working
methods with the program, its opportunities and restrictions is given;

* To open the reference book on thermophysics with the short description of the theory of some
phenomena which can be modelled in the program;

* To open the file containing descriptions of laboratory works and demonstrations.

It must be kept in mind that these files are written in the editor of Microsoft Word therefore they can
be supplemented with the developments of laboratory works and the description of new demonstrations.
However, in this case authors of the program do not bear maintenance responsibility of these additions by
transfer them together with the program to the third parties.

Panels of parameters of details

Each detail of installation has the panel of parameters. This panel opens if to right-click a mouse on
the image of a detail. All numerical values of parameters are given in the International System of Units of
SI. Let's consider the main panels of parameters shown in figure 4.

Vessel with the ideal gas

_— Mapa e s I
Choice of processj WTHW Im']
_ — T Fesabuciansn neperereian W [odsénd, am3 [mmpe)

( U i
Cursor of change _J —

of a variable 11 Fi-] 100
Mirspaaproe ezt L1 mmpas  Misssasnsedh wae: 001 ampa Choice of model of
Mo capaansrces srrestae 100 mmpos gas

~ CoCTOmri 3nEEEISHT ANGHOTD COCRLS

Wenomeayemansanens  Jqean it £ j Coct,

T 3K e pa T AMEHOT D COCYLA '_
e Ca
— Daenersse, kMa [kienollackans] 230 N2 Window of
Fields of values o W‘
S

D, g [rumpes] 1,90 H2 composition of mix
physical quantitie T, 1] —— of gases
1 et o i ST BB BT,

Button of a
conclusion and

removal of the

Deletes a vessel j

\_ 4 po : y —
~ ~ Oy =] OesX bl [ VAR AT
The choice of I J I J / |

variables on
graphics

Button of acceptance
of parameters
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Vessel with the real gas

Mapeae-seTpes raza B cooyle 1
Mﬂpi“m]
Hesaniciraan nepererna W [ofse], g3 [mmpsl)

: _ . _

(1§] ] L] i 10
Murspaznchos shzmeme 01 mrpa  Miensasneesdt wese: 001 aapa

Hononsaysmsn moene  Clos o i oas | Cocrae criecH B cocyss
T U SKCEpMMENT ANEHOND COCULE  TEPRRMTRT  Poorws
1533 Daenerase, ella [kencllacrans] R fa3

&) Db, e [ramped] ]
Ok

0 Tezamepamypa, K (B Kenbaar]

162 1A 0 R EETEO BELLECTES, R

T The volume of a liquid

Pirim,
Oew ' [F j I:II:EHIT j "wmbwl| Hazmse I phase in liters

Figure 4 - Main panels of parameters of ideal and real gases.

Conclusion

As a part of information technologies the new industry develops - it is a virtual interaktivization and
visualization of the hardly understood subjects of physics, chemistry, biology and other objects [5]. And
creation is virtual — interactive laboratories in the called objects meet the operated measuring devices very
seldom. Therefore, the technology of creation of the virtually-interactive laboratory (VIL) for the section
of physics given in this work. "The thermophysics and molecular physics" 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 certain course of knowledge and develop independent research skills
and awaken to creative search of methods of a research. Given VIL on thermophysics and molecular
physics, due to visually 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 a research.
Brought VIL — on thermophysics and molecular physics are introduced in educational process of the
Eurasian Technological University and are successfully applied.

V]IK:535.4+004.9
A.M. Torenos, B.B. CaBeaneBa, H.A. Connioaena, JI.C. baiikagamosa, /I. baiitykaesa.
Kazak ¥nr1eik Keznap Ilenarorukansik YauBepcuteTi. AnMaTsl K. Kazakcran

OKBITYJAT'BI ZKOFAPBI TUIMJALJIIK XKETICTIKTEPI PETIHJE, XKbIJTY ®U3UKACHI ’KOHE
MOJIEKYJIAJIBIK ®U3UKA K¥YBbIIIBICTAPBIHBIH AJITOPUTMIEPIH FLASH-CC,
JAVA SCRIPT OPTAJIAPBIHJIA THTEPAKTHUBTI TYPJE BUPTYAJIJIAY

AHHOTanusi. YCHIHBUIFaH OKBITY-yipery Oarjapiiamackl TEK TEOPHSUIBIK MaTepuayiaplibl OKBITYMEH
IIEKTEIMEN I, COHBIMEH Oipre MyH[a, KbUIy (HM3HKAChl JKOHE MOJIEKYJNaNblK (u3nka OeJiMiHEeH 3epTXaHalIbIK
JKYMBICTap/Ibl OpbIHAayFa Ooxansl. Onap (U3MKAJIBIK IIamManaplbl eNIieyre NaFAbllaHyFa, (QU3HKaJIbIK TaxipuOe
JKYMBICTApbIH OpBIHJAyFa, ©3iHiH 3epTTey OailiKaynapblHaH IYpHIC KOPBITHIHIBI MIbIFapa Ouryre kaxer. Kasipri
KOMIBIOTEPIIIK TEXHOJOTHSUIAp OCHIHAAW HOCTYPNiI OKBITY CXEMachlH TONBIKTBIpYFa MYMKIHAIK —Oepenmi.
KommnproTepiik oKpITY Oarmapiamanapbl, GU3UKAIBIK IPOLIECCTEPAl KOHE KYOBUIBICTAPABI MOJACIBIET, «Tipiei»
Ke3re KopceTyre MYMKIHIIK OOoNMaraH Ke3lle, KOMITBIOTEPIIIK KOpCeTy apKBUIbI, OKYIIBUIAPFa OpacaH 30p KOMETiH
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THTI3eni. MoJeKynaablK GU3NKa KoHE KbUTy (PH3UKACBIHBIH IpoleccTepi MeH KyOobuibicTapbl Adobe Flash-CC, Java
script KOMITBIOTEpIIiK OarFmapiamanap OpTachlHIA HWHTEPAKTUBTI TYpHAe, BUPTYaIIbl 3€pTXaHa >KYMBICTapbIHA
aitHanapipeael. JKacanraH, Kbuly (U3MKAchl MEH MOJIEKYNIalnblK (U3UKA KYOBUIBICTAPI MEH IIPOLECCTEePiH
3ePTTEUTIH JTa0OPATOPHSUIBIK KYMbICTAp, (DU3UKAHBIH OCBI aTaIFaH OOJIIriH MEHIrepyae oTe THIMII, aj OChl MaKaiaaa
KepCeTUIreHiel, BUPTYasIbl-MHTEPAKTHUBTI JIADOpaTOpHsLIap/Ibl XKacall MbIFapy TEXHOJIOTUsUIAPkI, 6acKa MOHAEPICH
OomamrakTa j>kacaJblHATBIH BUPTYaIbI-MHTEPAKTUBTI JIabopaTopHusuIapFa KOMEK PETiHJEe OTe aKTyalabl. ATairaH
BUPTYaJIJIbl- HHTEPAKTHUBTI J1a00PaTOPHUSUIBIK KYPbUIBIM EBpa3usi TEXHOIOTHSIIBIK YHUBEPCUTETIHIH OKY MPOLECCiHe
CHT131JIiTI, OKBITY OapbICHIH/IA KETICTIKIICH KOJIaHBICTA.

Tyiiin ce3gep: ANroput™m, BHUPTyalIbl WHTEPAKTHUBTEHIIPY, JKbUIy OTKI3TILITIK, BUPTYAJbl-HHTEPAKTUBTI
naboparopusi(BIJI), Flash TexHomorusicel, xpi1y (Gpr3nKacel xoHe MOJIEKYIANbIK (PrU3MKa.

YVK:535.4+004.9
A.M.Tarenos, B.B.CagesnbeBa, H.A.Cannubaena, JI.C.baiikagamoa, /[.bailitykaeBa.
Kazaxckuit Hanimonanpuerit XKenckuit [lenarorndecknii Y auBepcurer. r.Anmarel. Kazaxcran

HNHTEPAKTUBHAS BUPTYAJIU3ALINSL B CPEJIE FLASH-CC, JAVA SCRIPT AJITOPUTMOB
ABJEHUU TEIIJIO®U3NKHU U MOJIEKYJISIPHOU ®U3UKH,
KAK JOCTHKEHUE BBICOKO®®EKTUBHOI'O OBYUYEHUSA

Annortanusi. O0yyaromasi nporpaMMa IpearoyiaraeT He TOJbKO W3ydeHHE TEOPETHYECKOro MaTepHalla, HO U
BBITIOJIHEHHE J1a0OPaTOPHBIX paboT Mo paszerny Temroduinka u MoJekyisipHas ¢usuka. OHH HEOOXOIUMBI JUIA
BBIPAa0OTKM HABBIKOB HM3MEPEHUS (PU3MUECKUX BEIHMYMH, BBINOJHEHHS (U3HYECKHX OIBITOB, YMEHHS JeliaTh
NpaBHIBEHBIC BBIBOJBI M3 CBOMX HaOmoxeHHi. CoBpeMeHHbIE KOMIBIOTEPHBIC TEXHOJIOTHHU TO3BOJISIOT JTOMOJIHUTH
9Ty TPagUIMOHHYIO cxeMy oOydeHmsa. OOydaromrye NporpaMMBI, MOIENHPYIOMHE (PH3UUYECcKHe IPOLECcCH U
SBJIEHHS, KOTOpPBIE HE BCErJa YHaeTcs IOKa3aTh "B JKMBYIO" B OOYYAIONIIMX YCIOBHAX, MOTYT OKa3aTh ydalluMCs
CYIIECTBEHHYIO MOMOIIb. [Ipomeccsl SBIEHUS MOJNEKYIAPHOH (GHM3UMKM M TEIIOMM3HKH BH3YaJIM3UPOBAHBI U
HHTEPAKTHBHO BHPTYAIU3HPOBAHBI C MOMOIIBIO KOMITbIOTEPHBIX mporpamMMmHbix cpex Adobe Flash-CC, Java script.
CnenanHast, 1aboparopHast paboTa Mo HCCIIEIOBAHUIO MPOLIECCOB SIBICHHUS MOJIEKYJISIPHON (QU3UKH U TETIO(PHU3UKA
oueHb d(PPEKTUBHA ITPU OCBOCHUM JITAHHOTO Kypca, 8 TEXHOJIOTHS CO3JIaHMsl BUPTYaJIbHO-MHTEPAKTUBHOH Jlabopa-
TOPHUHU ONMCAHHOU B [laHHOﬁ CTaThC, OYCHb aKTyajJlbHa JIA CO3JaHHs aHaJIOIMYHBIX BUPTYaAJIbHO-MHTCPAKTHUBHBIX
nabopatopun(BUJI) mo apyrum mpemmeram. [laHHas BHUPTYalbHO- HHTEPAKTHBHAs nabopaTopHas pa3paboTka
BHeJlpeHa B y4eOHBIH npouecc EBpasuiickoro TeXHOJIOrM4ecKOro yHUBEPCHTETa M YCIEUIHO IPUMEHsETCS B 00y-
YEHUH.

KaroueBsble cioBa: AJIroput™, BUpTyajibHas HHTEPAKTUBH3AIMS, TEIUIOPOBOAHOCTD, BUPTYaJIbHO-HHTEPAKTHB-
Has nmabopatopus (BUJI), rexnomorus Flash, Terumodusnka u MmonexynsapHas Qpu3uka.
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