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Summary

Multimedia is already widely used in Georgia and its use increase well in future. Nowadays there are new
possibilities to represent the teaching process better. Multimedia approach used for studying the course “Theory of
Optimal Control”. It must contain the projecting of pedagogical conception and to bring it to the appropriate
model of the material, which we have already realized. Studying the control process in current time using
multimedia facilities helps a student to imagine the optimal control task and to resolve it in different ways.
The task, which is the best according to its high-speed response, represents the task of designing the
optimal trajectory. The task on soft landing on the Moon refers to the above-mentioned tasks. In this task,
the equation of artificial satellite soft landing on the Moon is formulated with the initial conditions.
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1. Introduction

Multimedia is implanting in various fields, by means of which is almost impossible to differ the
model created for computer model from real. The status creation of computer arrangements is directed to
that the students who use it analyze and acquire it. Yet from the motor of creating computer it was an idea
to use its program of computer providence in the teaching process.

The use of computer potency in education is developing quickly and promises the increasing of the
quality of studying process. Computer graphic enables the students to make an experiment of “soft
landing” themselves and to choose the optimal variant among the results.

To make a model of any object is very difficult that is connected with great material problems.
That’s why the problem of the objects visualize is possible to solve by means of computer. It’s much
easier in this case it’s possible to make some changes in model, to observe the heavier of the object in
various conditions and so on.

Now days there are new possibilities to represent the teaching process better. A student can study
theoretical material and conduct laboratory experiments without changing place. When we project the
Multimedia model it must be taken info the consideration both pedagogical side the modernization of
multimedia methods can give the possibility of using with potentials of traditional teaching process.
Teaching methods must be near to adapted teaching ways and style. Teaching by this way can be
conceptual and profound. A customer sees visually all the models of product, by which he (she) can learn
understand the definite side that interests him (her). As for profound teaching it contains more actual
materials of teaching. It relies upon the theories, examples, and demonstrative parts. It contains
multimedia technologies with animation, visualization and other.

2. Basic part

For example, let us assume that the landing on the Moon is performed in a vertical direction. Let us
say that shuttle m, starts to fly with the starting mass.

Because of fuel run out, shuttle mass m(t) , as a rule, changes:
m(t) = —u(t),

Where u(t) - is the fuel rate per second.
The following factors affect the shuttle, the gravity:
p=m(l)-g;
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Resistance force Q and attractive force F :

F=pu(t); Q=cv(1),

Wherev(t) = y. ¢ and 3 parameters are constant. They depend on the shuttle construction.
Let us write the equation of the soft landing in the following way:

y=v

V= _ﬂu(t) -gn (1)
m

m = —u(t)

conditions:
¥(0) = yo; v(0) =vy; m(0) = m,.
The last moment 7, which is unknown beforehand, must be determined from the following conditions:
y(T)=0;v(T)=0.

In equations (1) grr is the speed of free fall on the Moon and is equal to 1.62 m/sec’. To choose the

control u(¢) is needed, which shows us the fuel rate per second, so that we could bring the fuel
consumption to minimum in the landing presses.
J(Wu) =my; —m(T) — inf )

0 <u(?) < umax 3)

The process of control consists of 2 levels:
1). Free fall from the =0 moment, to the ¢ = f{ moment, at U,,(2)=0.
2). Braking in interval [t],T] , at Upu()=U pax -
The function of the main engine is to provide the program control in the task.

1=23
Zy = po® _ gr
Z3
z3 =—-o(t)
21(0) = 219522 (0) = 29
z3(0) = z39 4)

Zl(T)ZZn >0
Zz(T) =2Z71 >0
J(®) =23(0)—z3(T) - inf

0<o(t) £ Omax

Here z;{ and z,, - are the specified values, control @(¢) provides the main engine braking.
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The second circuit of the control is provided by miror engines. Let us use indignant values xy,xp,X3 S0
that:

Y=z +X; V=2 +Xy;

m=z3+x3; u=0+¢.
At first approximation to the indignant values, we will get:

Y=z +tX; V=2 +Xy; 5)
m=z3+x3; u=0+¢.
The initial conditions for equation (5) are determined by obtained exact program control(4). We
may consider that the initial conditions show the produced value themselves - v,y vy, V30 - with satis
factory conditions:

2 2 2 2
a1 Vip + 0V +Q3V3 SR,

(6)

Where R is the value which determines the exactness of program control.
Naturally, as the minimum degree of the functional is taken the functional which describes the exact
condition of “soft landing” process:

J1 (&) =(zy +)’1(T1))2 +ay(zy +)’1(T1))2 +O‘5)’32(T1) — inf
0<E <t
(7

Here 7, — is the moment of soft landing unknown; o, - is the comparative coefficient of balance.

It is necessary to find the C control in tasks (5)-(7),& =&(y,, ¥,, ;). Also, it is important to note
that tasks (5) - (7) and equations (4) are independent and should be solved together.
Generally, in the task solving, the common recourse of fuel (Q) is discharged.

According to the abovementioned, the following conditions should be fulfilled:

wmax(T_tl)-i'émax(Tl _T)SQ
®)

Besides this, the exact program control performance is determined by the value in inequality (6)
and the minimum value of J, (§), mainly the sense of speed in the soft landing process.

3. Conclusion

This task of multimedia concepts the usage of multimedia methods and the theoretical and practical
study of one of the main method-maximum principles the optimal operation. The structure is selected so
that its possible an independent study of different parts. A student can realize well the main principles of
optimal operation and get to know landing on the moon softly. This task is the task of optimal operation,
we review here the task of extremal operation.
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YYEBHASI MYJbTUMEJIUMNHAS ITIPOI' PAMMA IO U3YYEHUIO TEOPUU
OIITUMAJIBHOI'O YIIPABJIEHUSA
MocamBuim U.0., Cecanze B.K., Marnaxeauaze H.U.

I'py3unckuil TexHnueckuii YHUBEPCUTET
Pesiome

KommbioTepHBIe TEXHOJNOTHH TIPOHHUKJIM TIPAaKTHYeCKH BO Bce OOJacTH dYeloBeuecKon
nestenpHOCTH. OmHUM W3 Hambosee MEepCHeKTUBHBIX HANpaBICHHH TNPUMEHEHUS KOMITBIOTEPHBIX
TEXHOJIOTUH B y4eOHOM IIpoIlecce SIBIISIETCS CO3JaHMe MyNbTHMEIUHHBIX 3JIEKTPOHHBIX ydeOHWKOB. B
CBA3M C HEMPEPHIBHBIM BO3pacTaHMEM Harpy3ku Ha mpenofgaBateneid BY3a cokparaercsa Bpems >KMBOTO
00mIeHUsT Ka)kKIoro KOHKPETHOTO CTYJAEHTa C IperogaBaTeneM. BceleacTBue 3TOro ycHIIMBaeTcsl poib
CaMOCTOSITEILHON TMMOATOTOBKU CTYJCHTOB. CaMOHOZ[FOTOBKa CTYJACHTOB I10 6OJ'IBIHI/IHCTBy TEXHHUYCCKUX
AUCHUINIMH BO3MOKHA TOJIBKO C IMTOMOIIBIO TNEYaTHBIX MaTCpHaiOB (KHI/IFI/I, yqe6HI/IKI/I, NEPUOTUIECCKUEC
W3MaHus), 9TO TpeOyeT YCHICHHOW KOHIICHTPAITMH BHUMAHUS W OOJBIIOTO KOJIMYECTBA BPEMEHU U TIPH
ATOM He o0ecTeunBacT 00paTHOU CBS3M ¢ UMTaTENeM. B TO jke BpeMs W3BECTHO, UTO OOIIEHE B MPOIecce
00y4eHnsI TOMOTaeT yCBaMBaHMIO MaTephasia. DJIEeKTPOHHOE y4eOHOe MocoOWe B BHJIE MHTEPAKTHBHBIX
MYJIbTHMEIUIHBIX 00yJalomuX IporpaMM, KOTOPBIE BKIIIOYAIOT B Ce0sI THIIEPTEKCT, MILTIOCTPAIINH, BHIEO
M 3BYKOBBIE (DparMeHTH, COYETAlOT B cebe HaIJIHOE NpEACTaBlIeHWE Marepruana ¥ OOIIeHHe C
00yJaeMbIM.
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