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THE SAMPLE BOOKS OF TEACHING PHYSICS IN ENGLISH
N. Shuyushbayeva., G. Altayeva., M. Talpakova

Sh.Ualikhanov Kokshetau State University, Kokshetau
nn_shuish@mail.ru

We have to do dot of work in order to improve the quality of all parts of
national education. By 2020, we planned to provide the 100 per cent coverage of the
Kazakh children from three to 6 years of preschool education. Therefore, it is
important to give them a modetraining programs and methods, as well as qualified
personnel. In secondary education, it is necessary to pull the secondary schools to the
level of teaching in Nazarbayev Intellectual Schools. School graduates should know
Kazakh, Russian and English lamages. In the end, the students should master their
critical thinking skills, independent research andi@pth analysis of information [1].

Actuality: Modern science is a collection of hundreds of sciences, which are
exploring different spheres of realityhose of them which learn nature are natural
sciences. They are physics, chemistry, astronomy, biology, physiology and others.

Science arises from certain needs and develops on their basis. So, there is a
reason to believe that the main driving force @ns social needs. Thanks to their
satisfaction, a person is forced to interact with nature and get some knowledge. The
role of science has increased in modern society. So science has become a direct
product.

The study of physics in schools is undoubtediievant to society today. A
physics student usually possesses excellent analytical, quantitative and problem
solving skills. They have the ability to synthesize and analyze large quantities of data
and present their analysis in an easily understandabte. fd/hen faced with a
particular problem they are taught to systematically identify all factors contributing to
the problem and work out how those factors interact in order to solve the problem.
These are valuable skills that can be applied in a rangereérs.

The purpose of scientific work: Development of the methodological guideline
of studying physics for school program in the English language.

Difficulties: Nowadays, the republic of Kazakhstan is doing the first steps to
educational system by comging English language in teaching natural sciences. So
today we have a few teachers who are able to teach students physics in English. They
are educated by universities and participate in different courses, but it cannot be
necessary for good foundation dmledge. Therefore we need to create the
opportunities for making the basis of teaching natural sciences in English. The second
problem is deficit of materials in the English language. However the course books
and articles are written in English we needsystemize these didactic materials for
implementation.
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To solve the problems in physics teaching should be considered the
following:
Include more easy information;
Include more useful information
Information must be approximately easy to remember
Repeainformation by other tasks
The sample is offered for solving the problems in physics
teaching in English
Teac her fsample)o o k
Units and Physical Quantities

1 Standards and units

Measurement is an important activity not only in physics but mlsour everyday
life. Let's say you would like to prepare yourself a breakfast. You find the recipe as
follows:

Two eggs and becon

Now you know the quantities of each ingredient. S0 measurements are cle
and objective if they are described with numbers. But is this always enough? Imagine
that you are told to measure the length of your classroom. Rather than saying very
long or too short. You take a measurement of it using the size of your feet as a unit
Let's say you walk the length of the classroom with one foot in front of the other,
which takes 32 footsteps. This measurement is not consistent because someone with
larger sized feet will measure the same length to be, say, 28 times the length of their
feet. Measurements must be the same for everyone. That is why physical quantities
are expressed usirsgandard units.

In conclusion, each measured physical quantity must have two parts; a number
(numerical value) and a standard unit.

a. The SI System otJnits

The group of internationally accepted stand and units is callednttac
systemor the international system, abbreviatecsd§ r om ¢Le Sy st e me
d'"Unitsé in French. Il n this system, e
fundamental S| unit of the related quantity. By expressing the length of an object to
be, say, 7.5 metres you are actually making a comparison. Everybody acknowledges



the length of the room to be 7.5 times as long as the fundamental unit of length,
defined adl.0 metre.

Length, Time and Mass

Force, velocity, and acceleration are some examples of physical quantities. The units
of these quantities and all others are combinations of the units of the base quantities.
Tab le 1.1 shows the 7 base quantities aed tmits. The first three are commonly
used in Mechanics. These are

Table 1.1 base quantities

Base quantity Base unit

Name Symbols
Mass Kilogram kg
Length Metre m
Time Second S
Temperature kelvin K
Current ampere A
amount of substance mole Mol
luminous intensity candela Cal

b. Derived Units

The units of other physical quantities can be derived from those listed in Table 1.1.
For example, let's try to obtain the Sl unit of density which is defined by the
following equation:

mass

denSity - volume
Mass is a bgsquantity measured in kg, but volume is not. Since volume is defined
by length = width = height, it has another derived unit oh3. Therefore, using the
defining equation, the derived unit of densityigm3.

Scientists usually give speciahmes to the complicated combinations. For
example the unit of force is theewton (N) which stands for the derived unit of
k g A2n/
Example 1 .Find out the derived unit for pressure, using the derived unit of force, kg
A st/ and the following eggtion, pressure T:::
Solution: Substituting the units into the equation gives the derived unit of pressure:
kg;n—mz/sz = kg /ms? which is given a special name: the pascal (Pa)
c. Dimensional Analysis
Both sides of an equationust have the same units, that i; the equation must be
homogeneous Using this fact, a technique calldanensional analysiscan be app
lied when we need to check a specific formula or an equation.
In physics, each physical quantity represents its nafiaeits dimension. For
example, the distance between two points, d, has the dimension of Length (L)
regardless of its unit in any system. This is shown as [d]=L Thus, physical quantities
can be expressed via these basic dimensions: for example the dmsevfsimlume
can be written as [V]#.

5



The other two dimensions commonly use d in mechanics are Mass (M), and Time
(T). Table 1.2 lists some physical quantities along with their dimensions and Sl units.

Table 1.2- physical quantities

Quantity Dimension S| unit

Area L? m?
Volume L3 m3
Speed L/T m/s
Acceleration L/T? m/s?
Force MA 11 / kg - m/s?
Energy M A2/T? kgm?/s?
Example 2

Show that force has the dimensions of [I%]Zf:
Solution: Force is dned by the equation; Force =mass X acceleration
Acceleration is not a base quantity so idésined by acceleration = S22ngenveloclty

S o change in velocity f or ce =mas s T

time
displacement

Using velocny——e, the dimensions of velocity are [v]-L

force ——ﬁ&ﬁ%%ﬂherefore [Fl=MJ =M =22

d. Significant Figures
There is always an uncertainty in a measurement. The number used to describe the
physical quantity also implies how precisely isH@een measured via the number of
significant figures. This is the number of separate digits expressed when stating it.
For example 9.3 has two separate digits, a nine and a three, thus, it is said to have two
significant figures. Assume that an objectmgasured to be 9.3 cm using a ruler
accurate to the nearest mm (0.1 cm). The actual length lies somewhere between 9.2
cm and 9.4 c¢cm. We can express this as
uncertainty in the measurement. Here, the measured value3otn®.has two
significant figures. Using the same rule r. it is not possible to express the length as,
say, 9.32 cm, Since 9.32 cm has three significant figures and this implies that a
precision of 1/l00th of a centimetre (0.0 1 cm) can be measured.

Numbes are usually expressed standard farm to dearly denote the number at
significant figures. To find the number of significant figures, the total number of
digits can be counted from left to right, starting from the first e digit.

Remember that wimemultiplying or dividing numbers, the result is always expressed

in terms of the lowest number of significant figures expressed for any of the inputs.
In addition and subtraction, the answer is expressed according to the lowest number
of decimal places gxessed for any of the inputs.

Example 3

The density of iron is 7800 kgAn Using the equation for density, calculate the
volume of an iron block of mass 5.2 kg.

Solution: Density is defined by the equatiaesity =

time

mass

volume

6



mass 5.2kg

7800kg/m3

Therefore; density = — Y density =

volume = 0.0006667 m3
This is the number that will be displayed on a calculator. However how many
significant figures should be used?
The density of iron was expressed as 4ifiant figures, but its mass was expressed
as 2 significant figures. Thus, the answer cannot be precise to more than 2 significant
figures, the answer must be stated in standard form as follows; volume = 6.7 x
10~*m3(2 s.1.)[2].
e. Prefixes
Stanard prefixes are used for very large or very small quantities. The most common
ones are shown in the table below:

10712 107° 10°¢ 1073 103 10° 10°

pico (p) | nano (n) | micro (m)| milli (m) | kilo (k) mega (M)| giga (G

For example, the frequency of an FM radio band, 102.8Hk0tz, is abbreviated as
102.8 MHz (megdertz). A honey bee Raps its wings once every 0.004 sior¥x
which can be abbreviated as 4 rns (milliseconds.)

Student satpld oo k (
Units and Physical Quantities

1Match the quantities and units 5. Determine the number of significant
Mass Metre figures (s.f) in the following numbers:
Temperature Kilogram a) 16 1 kg

Time Kelvin b) 11.3395

Length Second c) 3%@ws A 10

2. Obtain the units of qudities below d) 0.0052 m

Areaéeeeeéééeéeceeeceé | 6.Whichquantitiesisthe base in physic
""" € € é é é ¢a)speed
””” €eéééeééé btime
""" € € &€ éé ({c)mass
""" € € é é é é |d)velocity
n

/////

Accel erati € e ééee)force
Periodéééééééeééé 7 Filinthe blank
3. Rewrite the following quantities usin¢ a) The group of internationally accepted

a suitable prefix; stand and units 1is
a) 0.003 s 'the international system’, abbreviated ag
b) 8900 g b) Both sides of an equation must have {
) 6.02x10° m same units, that i; the equation must

d) 18000 000 J beeéeéééeeéeée. Uisfaa,g
e) 0.00005 m techniqgue called ¢é
4. Identify whe th er each of the be applied when we need to check a
following examples involves a vector ol specific formula or an equation.

scalar quantity, c) Volume is defined by

a ) The force applied by one eEéeéeéeéééécecee

boxer on another d) The number used to describe the




b) The number of pages in a book physical quantity also implies how

c) The volume of some milk precisely it has been measured via th
d) The distance that albtravels number of éééeeée. . ..
e) The velocity of a bullet

Conclusion: We need to use the methodological hints of developed countries
that are using the easy and effective methods of teaching. We know, the UK and the
USA have a system of didactic materials and aids whielmarre effective than ours.

So, I f we write and publ i sh anmud tbeoaockhse
book) for teaching and learning physics it will be a great achievement for us. So we
recommend creating our own materials. As we live in internaticountry as
Kazakhstan we need terminology vocabulary in three languages.

References:

1 Message of president of the Republic of Kazakhstan Nursultan Nazarbayev.
http://ehistory.kz/en/publictkons/view/445
2 Sahan, B. Yuksel, Physics 1 Mechanics, lambak Publications, istanbul 2001.
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tcjls' dzHj Y OtOfmls" tor dzOH'Tr . 1 'L Mddzj ted jIsd S Oc
"fyr zZ00dz OYHf Ot OIslsOtc yYtster dz YsdzH OdzOds" L [ 3

Y OOtk jdzj Is' dz2 M OBO, MsdzH YIsOdz tsdz B
mMdwylr Isp kzj dzfn® L Okzr mf Odz Y"Ldi3jls" dz2 CEto
Btsdz' f IsOB'" dzOIsr dz EL " 27" d3H Off HY Lo tcOtisdgtf dzj S
BOD" dzOM" dz B jtej H" .

Y OtcOIsIsr y q didisbust] dw j
Isi stedwm" dz@ w BOWr LH" Mmd{
O) B wYOd flsr Jjddfm 312y
B) MlsOlsdSOdzr Yy Mktejlslsjkz
o) L otsdzt ydw Isj tstedf'vinr dzez®
736].

| dz Isnfm' dz' ¢ oL
BO@Omf Bisdz f L
vy BFMB Y HDT
L * dzH B' Y OC
'%'DE$Um¢0mOMBr

GJ
Ols
dz

$d

P
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Cdgstesf dw knf' d ¢' CjL Sjdkejd " OBO&C

BO2 d&zOdz" Mmis’ . ([ tddtedwmrdZrw hO®OMr dz B ' t6
o] OdzdL Oydwdzgr w " YIsddzdOdzur dzrf or B' dzO2 Odzg Y I
P(< E; >) =1/ AT, (1)

B dzH AU 12 OfsT dz W BOCtesMSsfdwd v > O0HO;
O e

AT = Ate- Ag/ h?
Oty " dzf Odg' Y sOdaBHg I W QL'Qza'OW "CEdz dS k" tcOY Is
gl Jtwl ' deH' Efn' HiB W) yMOdz . blsOlsdeOdz Y WdLd
Odz" YIsO2HT :
S=In AT (2)

(2) Etcdz] CIs' W st ClteH j dz NI24d' v
SOdzOYf s O’ dzOdz N " DOHT :
SAT) =S(AI; - ATL) =S, (A7) + S, (ATR)

(1) gnde (2MSJ’ §, 1 dasesidyd @ dzO It

S=Ih AT=-In P(<E; >) (3)
(3)1 dz StelsOh O " yYIsddi3OdzH " dzf YIs' w 3D dz' o3j ok
S=-2.RInR; P =PR(E) (4)
B)Etdzj S B2 dzh O Odg YIsOkzDOdz 1 dzlstetstf o W
OlsO2H" . bYf OtcOlslsT vy + destetsf dw OYf OtcOlslsr
Odz YISO2H' . rN2j0OMmMrdrw Isjw rylsd®OdH" ¢

OQdz YIsOdzdsOkzhr dzr' y hje' ' dzad HJ?2 dz YJBYH OO
ENJH' YpDdzgj 1 dzstesfdwDO O2dz0dzOHT" ( (3) Etec

syffijsiwH" € YNn2ji OY{fOOllsr MOYIO2 O©Odzd3!
0 dzlz Odz" Y sOdzdzOkzh r dzr yIs' w OL 08 1 dzO DG J dzj+
Y BS00dzDOdz Odz VIsOdzdzOkzh r dzr YIst w MOdz d3j dz E dz
320]:

J=§

pr =S

ps’

d3" dzH OO ' tor ddzv § ST ¢ O tistindstg ied(ds,icd ®dzH psJ d
sBBdzH YIsOdz, (10) IsjwH'  CSfjdz Odg" YIsOdzOIsT dz |
sz djdzjdzgjdz BsdzhO) , Cji2H] 1 dzlstesfdw HJ Y

ohry yn2jdjteHjic' EL"2" d3 HDtejJ M da W

PL"2"dg YUN22JdzjteH" W DB J B OB Yomdd silsyj
BOMh IsGB Fuzo Otcd OdzlsIs ' Mdf OlslsOBOzZOGH " VW, d .
Odzr YIsOdkzkr Btd f IsOB"™ d&zOHT . 1 "dz YyOMmMdjls d3
WdLdSCOdzr'' Yy MPOdzOdzr w dzOy s d@pdz' dz2' w 7 yIsd d30d
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sD0Odz fp2 CijliP dDY § QiclOdslsodel’' L Odz' Yy lsOkhr O
Y OteOMmls' DO &I &S dzH' € BjtejH" .

[f)r DOdz MD2Cjfy " yYlsdBOdmH &' YIsT Oy f OOl
CeEtcfjlsd j B kO

PJ)=e"’, offP(J)szl (5)
0
[ € dgh° YO0 thzPbzd BB (za ) dzr O f(J) ryls

5T Or LHT D" dzg NdzjMis® tek® WEkdSydwmr Oteyr dzr ¢
P(J)=e" = [f(d] (6)
J
B dzH O0" Jdzlsj CteOEHOERZ 0 & JKisoj 5> P2 0 Y Edejd | © 2

Jozls j oo OzH Ote™ d5j dz MD2C j1Q6) den s wee" € ' dzO et d
ssdzr YiIsT ooy :

f@=PJ)=e”,  [f(JdI=1. 7)
0

PU) d&zOYIs' dzOk Oy f OtcOls' dzf W ryYlsd B3O dzH T
" YIsd B3OdzZH T dzr Y ST DT LHT O dF W NdzjMlst ek Wiz
OYf OtcOls YOdzO CliteHjdz U2jdzjteH' W B Otodz Y
Y Odzf r igO IS IsYO L d3j Is* dz2 Olsy Ot OH " sdz" w B
Y Bter dz MOYIsO2 OdzOHT . dbYf OtcOIslsT v | dzlstetsq
OYf OtcOllsr ¥ SO O dpod' tjls' dzHj Odg YIls02c

SJ) =- [f(YdI=(3+De ™. (8)

J

PL"2T BHOMEN T U2} whOMmELOrdes’ Cj28 8 g
WEdS ydwdzr w [ 6: 240] Wk ydtsdzOdzH™ Isj WH ' c

9(x) =AgQ€/A " 9)
" dzH @OX BOMh sOBIsT CEBJ2BC . sjL  CjdzEj

Y BLOOMEOME Clsjfm' dvj (7) kjwh'Sls' yOd&OO
WS ydwmr yodagj S(J) OYfOwOklsry 1 ddstesyd
YOB' dzHO2 ' o f, GBEOGH' Y YSLODOEBO2I" d C

PU)=J;, et1=J, J=0567 (10)

SJ,)=d,, (G,+De2=J,,  J,=0806 (11)
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1"z Y BLOOWmZBO2Is" dz -BdzicS Is Jsizje® Y IsB ', tcH £ &zl
bOY OteOIsr dzr' w €L CJdzcjdz BOMISOYY"r d3p dz' dz
Bsdzr'f IsOB'" dzOH ' :

Ji.1 =P(J;), Im exp(exp(...—expUp)---)= I, (12)

Jii1 =J;), Im exp=exp(..—exp(n(Jy +1) — Jp)...)=J5. (13)

J, 2 MOdzH Ote’ J W Odzo Oh [ 7 8 1] " d3r mils O
sOB dO(d Y"B' dzf mMlsOtH ' W Dd3B j B OB L OWUHT |
a3 o3¢ dzh ' &zt Clsj te CEteMmd IS2 A& dzy "B Mls OteH:O
fprorylsr Jdddm BJ2dej dzj teH' W HJdzOBBd S Oz Y
Y"ter dzf dgHry 4 dzj o3j delslsj o' dz' W, B' tc ) Ddzgj
' dze OdkzdzOmbkzr' dzf w ¥ bpdzy Is. B. LOWUH' dz' YIsOte
Hodey j 21s" dz HDdzj dzH j .6 § j dzls® to' dzc J dz.

J, k2 MOdzH Otc” dz" W BBpdz’ dz' W ¥ ddzOD" bDte Isiltedz
DAd3B j BOBIST dzf OF : AdBBdZOYyYyd mMOodz dzr w Yt
dzr mkze YNnN2jdz W HJdARODBRYY DO Is E pizh jnd'f)0O.Is
NtcH jdz@ YN2jdg v 1 dgstesf dwdzr Yy Mdf©JsdOEZ"
< 1 (8) hhBPH dF < QAdzBEBR) dh O 1 MY tsdz
Cte dzh B jm d JMEpeEPYUd stEO@ Jnh "
&ZzOIsr dzH" D" d&3" L DO ItsdHY :CEL YJls¢' LEE] BTSC

ﬁq__w

C
(
(

J5-J;-1=0, J; =0,618. (14)

cHjBd]jIslsj to:

1.f OdzH Oz [ . r., Jdwhdy . [ ., [ cdHt
rCuvaA. 419.8 &2 . -618.0

2.1 jtwyd 1., 1@t RrR., 1 ddzn Odz' d dgd yJipsidsd
fSHABBH] ¢ bkteBlzdg dzls@&8Istf. [ . : [, 1991

3.Ruelle D., Takens F. On the Nature of Turbulenke // Commun Math.
Phys.1971.v.20. p.167.
4, [ OQdgnOEZ [ . 1., [dW¥Prdy . . Rt ddzOd
Sbsdzd idtsdzesso dy  S. [ . U Iz tofg i tddg Cdis HAtS . 1 O
1 026 0,-32091M.
6. zEkMmlsj to | . [ J 54 ed3djozd e tsSfo PaRizt RO B HsM.
7.8 t5dzd3O dzts o R . o . Cdzj Clstets 3BOG dzd Is dzO W
szteB zdzj dzlsdztsmisd / / -d.d AP 8RO.-4ab6 -88ulA . 200 2.
8. AJHJt [. ANOCORZ54 [ [dt. 1991.
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9. Zhanabaev Z. Zh. Selforganization and multifruetality in hidrodinamikal
turbulence // Duinamical Sistems and Chaos. vol. Phys. World Scient. 1995.
P. 222225.
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OBOROEZd &BjSlsjf d&"o0Od o BOdXZzOkZzOtD O
Yrorogzhrdazryqfjdz syzoo n2tjlsjHn’ . L
Odzz 0O BHNABE  dzH' € BjteJH . 1L BYEZ 1t
CztemMls©® B jdzMidgH' Y"' lsEHT YW §fjHOGEGE]
sjte' dz ypdagj N JW' dzHjdz CSlHtHjd&Zz' B' d2' i
Otc dzOdBOMT szl v 1 PO ez tc dzGagidg kj wejte
misj to, Istc § dzd dzG Is § tc, sstfilsr Yy IsOdzyr dzOk
jde@ " L zH J Is Il tc dz' 3" dzH j Islsj toH h jn
oz, BsHjd Hjkz XYpDdzj BODHOtdO®BOd
Onr dogwy flzdzj tcdz® € NI 2jdzj teH' Y BB OdzOkz
Otcr dz HOMR sZDO B OD' IsOdZDOdz % " B MlsC
f
g

IHp<X<NIWOU-=—<X

ST NOQOTIT °@FO
"ONgEsad C

"ISQ-IQ—'

I

BJtlkzH W yn2jm"  d yOty'" dzH HOMM Isk
Isjtc Y Odzff * B'dz &3 BJtejls' dz 34 CIsj i
t sBBls Isjrdzd S OMr e Cktomr d@ w GBOWr Lt
Odzr dzDOdz B ' dz' d3H ' hr wHOlz, hjBjtedz € jdzg Y
Bjdze' &z, MtsdzH" YIsOdz B"dz S ktemisOdz d3" 0D Odz' d3+

c{tsBtsls Isjrdzd S OMmr é Cztolgn gdc W' wizOH gy @26 s
spy " tedBJdzjte’ dz Y JIs' dzH ' o' { , BODOMBGHOEZDO
BOtr " dzH ©®© Lego CtdhstczCIsster dz' W Dt Isll tcdz
MOBOYIsr YOYjls® BOL B3" dzdzj dz Istsdzlsr tezD O 3l
HjGJjdz EZDJ¥H j@OHOz, OBEB" sEHT W L OBBORZOEZd bDH' Ml

cttsBtsls IsjrdzedCOMmre Cktemr dz" w B Ot Mr dzH O
HOBE Cjdzjhje' dz yOtwOMmlsr tor ff, LEGO MI NDS
34 dz Oo lssdzsd3H T sy " te tcsBtsSlSlsOtGH T Y "'t
L digj delslsj o' d3j dz IsOdz" Mmisr y . Il"dz Cktemls® BOD
IsOdzr Mis™ ter spy " tcdBj yllL " dHj “MEj OMr tc
BOYMOIsr dzZHO B"dZ € 4L JVW Ispy tedBJ UL  dzHJ >

fyehrdzZz w WdLJdSCODO " dzlsOMmr dz OGP sz w38 d

OB &ZOHT . 1 Ddz€j Y' LT OEh™ & yIs' HOM khr
TOBOtkOdy § k' ©0Odk OV ' flsr W &OL & d
‘& Bdz W f©0CIsdSOdr Y d&pdz dz Ohrf CEMmjlsk
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BOWdzH Olz, JVEd ‘B jlsOmddsr f ' Mlsjkzu' W st
sykzhrdzrw hr oOtcdzOhr dzr v, ftcOCIsdC Odzr ¥ X"«
IspfMm" dzH j &' , Mnhsydegh 't dgh Otcly™OB " dzj s dz "hIsOlz,
CEdRJ ¢ Bjtkej] HO2Tr dz Is"telkr, td&zOttH'™ W &Il 3¢
(S  dz" ' DOGEEMY M r dzOtcHTr W Y OB ' dzjIs' daj Y C
sOf M tdgO B jtolz Oty dzr SdzZOtcH™ W Nhr DOted3Oh T
BOODB BOHOt f" dzlsj Ljtelslsjlz y"d3" MisOter dz
o[ylzhrde)tG Isj BtedW"HO Od&zoOdz B dz' BHE®' dz
fn, fr]l*sdzr d34dz YOlsOte G jsctcOWdw, B d tsdzfs G
' dz H Y BdZH OdZO0 Od&zOHT'™ . [ dz B ' dz' d3H
G)IZHG), ELH' G' dgj dz 52 dzOdzzH O,
| 2" L § twiEldsidizy 4> ' ds"Oplsaier iz’ W
‘dva szoOdz 3 jte° Ok dz h Otel
HT .
1L WdLd<c o MOB OD ' dz tesBSIstsls j = dzd € Ok
sykhr &zOteH' w fpopdz6y HjGjdz YT LT OENT" dzf O7 dz (
B OD" dzZH O tosB BISISOWGHT Y OMOE Isjmdatsdztse d W
N2l CJidzjd3" L. uBdy dzd dz YOOt ttsB-SIsSIS
jJtel ' dz ELHjte" d2' ¥ » tsB ORME'Cds dzinfisdcjz C Bigcie O WO
dz" My Ofmr  JCjdzg dz O2tr y b @&H OB®Y dKE(F BEZ0dC |
dz" Yy ©) RCX¥(pBdzjtc * dzh * dz" My ONXT dHzf )y Gois'O 2@z . H
dz" My Ofr &3j dz2 B' tcH j 2 MOIsT dzzH O,
EV3d3q’QtetsQ13d31jJBlsj]_mmmt‘su’u;fe:@naﬂzﬂgzr >|||1> ' d
ARI\/I91]’telqufr]fr]lsth BOts [ "dzH O 4 ‘tGB fBiplsT 6
[B WegjOHT >yDdzj 64 ,[ RAM " mr dz@ dzOHT . r OH
4BMiniSDHC COtelsOmM"r dz0 Ot dzOdzZD Odz MdztsIsT BOt. I
BOI"™ te RO, nHh Isnumis" CEdgj MC " ¥ Oter y -potaie)
Hd MY dzj 2 ° B Otc, s’ dzg Otc 8 YJEABERIL IS jistg tB=BES Is {ff
nh*d-FwWi (¢ to' ¢BsI' tc dgiEEGEARVWIFI dongle WNA1100
Wireless-N 150 OHOfIsj tc' dz f O2 H OdzO dzlz
3 D dBJuetooth (BluetoothS ' to* S Is' ted3j dz' ) Y"Ld3jIslsj tc*
DEZzOIIsOdzH " to" dzzr h " dzOh Oy B)OIs@jcdzy g tc fifOdz" ¢3!
2050 BoMm dzdlilsd?2 OCCERBzdzY Isste Oty " dzf 3
OCCEd@BzdzwIststedzj dz tetsBtsls dzj D" tedzr A3 GC-4 f PO @xls
YEOIsOdzH ™ to" dzOH T .
1 OY Isr dz" My OH OO tc ts B IKH&G OMEmolsiormss ENMBH O te dz
HOtcdzO BO@BP Az MOy g ¢ '.d3J dal " BHO Z2PO KO O
ClHtcH j dz B ODH Otc dzO diz@WON: - 3 O @ D tc gzO d3@xj Iy
“dzgH ] dzj G° L HJ dzG j dAMyBlafks Iz vz tc O dB' tstif IseO o3 O Elzef ¥
dzH ' € bsflsOBBOZOKHT Y O0MOEZDO Bis;jzr@"rm. 1
sOBO, yYydqé&dz dij dz BOODHOtedzOdZOdzr w B Ofis Odz
H
&34

o
n

0] ts dzO d30 dz' Microgo® Widdouss @z @3 Afple MacintoshOte Y ' dz'
JsjH", td VW ddasjteWj2Mm" dzHj tster fi] L

<-FpmMHEQEW
—eG[H-,—
To=s "GO0

17



LEGO Mindstorms EV3 B ODH Otc dzOdzO dz' ¥ Y0 fiistzy Isd2 dipyik
BOODHOtdZzORO Y OMOkdjdz h JjClsj dzdzj 2, HOIsyd ¢ L

N ddzOf BB ¥ Isjte YOH"™ dZO Y OLEZDO d
s dzO teUSBC OB jWizFi dz] d3 Blinejooth Otcy r dz' IsOfMm" d3OdzH Oz D (
BJjtJH' . r d dz0dz0 O @Y Oz, FZSH®EBA VWV O] ¢ ' o3
B d&zOH ' . [ "dzH O sykhr dzOte B3y &z " MIsOL HOtGT
Bzdz! sdBjHdWdZzZ' Y MOBOYIsOte B Ots.

[GJt M LHJGH' BODHOtedzOZO Y OMOEZHT"™ W

LEGO Mindstorms EV3 h jGClsj dzdzjabVIEW (LabVIEW
LEGOMI NDSTORMS Yt dzh © ditsH z dz YO JIs)
RobotC( B ODH OtcedzOd3O C,4 OOz dz"RighotC B3 3 b dAXT

dz" iy OdzOter dz Y @iz ‘OdgPde’ B OTE OtcdzOBO Y OfMOEZDC
Y OMOkE BGlsOdzOte" dz' YRobgtC-lg z* & 'HI Oy "W L tisB S
Ddzj BH ] IsjMmils' dzj 2 Od&zOMmrtamy j talHgjles k PifzH O dzin day

B &zOH " OQdz Oyr mr . Ddzj d3H J tocH ° EMBdgV i NG ezH @&
te j Md3d G tkwa jNode.js Python X D dzj h pls 1§ joal?j B5boglelz) to
Go,C>y p dZjojure Is' dzH j t6° Y s EHTO de'Odz® iziz M ¥ dkE@®0O dzO

MINDSTORMS EV3, AP D dglpnoBrick) tsB O dzO tdBasicls @B ' dzz h ¥ dzO te
Il h "‘Sdall Basio L * todzj 2 Cisjtels|frjs BB t&5 dz' Y .

{ sBBIstsls] ~dzd € Odz" W CEd3 6° d34 dz, sy kzh r dz
BOIsj BOISdSC O Ypdzj IsjmdzsdzsedWw dzj 6' L HJt6' daj
tcsBtslslsOtc Y OMOY, CEAEEzOts jc@d) @2 B'O,0 HOfip'dalzO 2
s jtcOYydw dzOtcH T ster dzH Oz 1| LEGER MhGBDmE BMEO d30 dz
CodzmMistczC Istste” dzj dz sdzOte ¢ MODOIse ttsBBIsT dz
CDH' 3G MODOIsIsO2 Ogdz@F '  YWWOEYOR'H ", 2O B O2
tcsBSISIST W dARQP®WOIs did dzzls, MmJj S kdzlslsOQteH" | Mjtls,

c{tsBtsls IjrnddSOMr e CktemMisOter dz@ W ykhr
s dzO te Ckthm B GBI "tdrj" dggHd® EBL-YAADY dzP @ tc ' tehtc dzOIs OH
OkzizOMOHT , B"d&z B&OtH' W ' dzZsOdzOter dz Otclsls’ tor
CbjtejH'

ClrsvtJuouduRrRs O] §P3IPBSHsW [ WL C[ wd

Dtsy OB Oj g ddc .OxcB,02 r .
lzL. vDdzd mr Odztse OlIs’ dzH OD T SESCHh jIsOEk d3j dzdzj € J |
2 0L0tBOjo J1dwisSjted ¢ d&jCljs' , &
kunchuk@mail.ruongarbay zhangozy@Kkt.nis.edu.kz

[jSkif %dLdSO Skt dH OO 10 Mmrderfls
sY" sk ykhr d&zOte nh'dz B' t6OL YT dzHT Y IsOte
LOtWHIsOte d3j dz tsdzOteH '™ w b MY BdzjuflZ ‘dz ts[yfipgrh r
MW j tcOdzr y L OtcW HIsT 3 D dz tsdz” W Is Otc O dzlz
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http://www.labview.ru/
http://www.robotc.net/download/lego/
http://www.robotc.net/download/rvw/
http://www.ev3dev.org/
https://legoev3.codeplex.com/
https://legoev3.codeplex.com/
https://legoev3.codeplex.com/
http://www.monobrick.dk/
http://smallbasic.com/
https://github.com/c0pperdragon/EV3Basic/
mailto:kunchuk@mail.ru
mailto:ongarbay_zhangozy@kt.nis.edu.kz

L dzj SstesMisOd S Odzr v O2 d&zOcdzr v € j S dgHj dzz b |
#jBJdB', BYERMN' &zOte ISEdRj dzc* Mmr dz" fIsOdz (8)
YOYyfMmr B ' dZjH' . ChdzHp iz Y @WOSteglsOIsd S Odz" ¥y
sykzhr dzOtcH™ W Yy Oyfyr B dzjIs' dz IsOYT tef B' d3j dz
B'dzZ' &3 OdzEo O yrLrokhr dzn Or dz Otelslsr tOdr L |
YrLfDIzhrderUsz sSYdH' . [ dgH * sfr 1 dzj Clstets
JMBEM i2" €.

1 OtcW HIsOdZzZAZOD Odz dgj O®czdzls™ Otg PY J dz- Ols Yy O dzH

Jws ' dz2 LOGWHISOtHT W lldzj Mls' t6" dzz® Y Bter Isr dzH T
BEdzDOdz" © ELGjtejH" . HtsHOdz C€jJ2"' dz LOtWHIs
LOtcWHISOtcHT W Et' Ric' N QEP2BOVY B Odge L Ot
Clif j dzZMOydw dzOdzOH T, MsHOdz §Cj2 " dz L OtcW HIs O
L OeWHISOteH ddzHEZydw dzOdzDOdz H j 2 H'

RA@ZHEZYydWw zZOdzDOdz L OtWHISOteH™ W Et' M’ dz3d Is C
YD dzPtedCls' W kisd ¥ L Q@wiQL Ozt 6 b j ¥ dzg(sidpteo? 1s,0
[ 2: 39] . Gt PhOtedE yJjte] YBM zZDOdz B 5dzft
LOteWH §O2HO Bt {, sOtelsr &z iy Cuh'* Otels Ot
YJdtH]jdz hgO®ECyls+w bpfjte’ dzgj dz OO OHT .

ol —
+q
B ) -

1mxh<t(p
dw dzO dz0 O dz L OteWHISOtGH ' W Etc’ M'
s c @2 Y. plsC' Lg" N Q;\JJ mMis® ClIs’
OL"Y Bibl'"w hjCOtcOMmr dzH © d dzH
i, EISC LG h)sEWHDISE " dzB J B 1s" Wt
k&) viisdz » QOrdddeHdoyd W dzOdz0 Odz |

o rc &

dz

s d

YIsTYYO YOOQODOdzH O M @dgisls wd wiw  yCQTdsjde
ud ZzOdzDOdz L OtcW HIsOtcHZfz tcg telsfy* X @Y &)
hE'ddH ) . g @ WEHdS iy +E to' ' dz S A3 j dzM O yc
bl McwHIST W Stedz’ dzO tstc dzOidz® Pc@® dels € UL & jo
d M [S[jodsjrhy . fnlsdz Y O0" dzgH O ddzH Zydw dzOdzo O
tcOIrEdE'S " LG hiIs' W i " w)l5 'dalzifk @) ﬁdﬂﬂﬂﬁ@mfls
YIsT yIsryw SUENOD" eHEpINBGigvsH IsizZ W  E tc’ M’ d3.
H',,+q BOBOYY O Md d3d3j Is te,FqLdd tc W s EX/OHN Y 'O
‘dZ»‘ Hijtf OBO2HT

NN FIF QXX ~< 3
“-ONORTROILIOF
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4 sdzf d3j de, ElsC ' L

Bls'dzy® YIS YISO st 0] S sk
+0 L OtWHIST Is Otcls Qlls 5 <&
YOhrYIsr YISO iwte @BAr@ Hroyxuusranzan ¥~ B e
sOtlsOls dz S unh QJ ISJ mpx()maflaglp.f \\\\\JGPJImaPGPla
ko s/~ A ________‘_i\q
SEtG‘ U Sils™ 60 Odz d3r L L d d |3apxo.nc9ne
YtStGr Is T dZHr hr DOHT | ' . ™ oHbIH KecKIHI
¥OL Ty ESC" L@ his"
(M ts. 3, Q) , BkiGKH' o’
sSzH" tDOdz Etc’ MiIsj o' dzj fNp 2 QM jCld dzd H
(M ts. 3, B) . 1 d mMdBd flsjdz d3" dzH O2
mMp2¢ M ¢ BSXZOH"™ ? [d Hh'd ¢ LE" hils' v
Cjtej ¢, B'L YOttOMmilsr ter f s Odz Y ODHO2HC

0
+0) D O&JL Otcw HIsOteH rjulm ' e to' YO CSeQtc T W 1 Co dHf Gls | dzo
fsde” i3 dzf ¥ OIOQEE v Bjls” dz' W MmJdsdzd Istedw ipr  d3d
Y OteOfMmliIsr ter §f tslsr c0Odz EKS L' his' W' dgjj,ls’ dz" ¥
Etc' MsjteH' W Mp2¢jMm CJjdzkz' dz' w B OMIsDdzjnj B j E
mMktcj IslsjteHj dz CEtClzGJ BEBAdzZOHT . 1 Oy O > O0H
ftslsjdydodzdj dz mMp2¢CjMm -CaithkOIlsZHdZH OFE IsC ' LLGO &
StedzOdzOMls™ tz0DO Isr tor Mz Cjtej €.
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IsOtcls™ dzOHdpbL Qi Is™w € jMC " dg dgjdz (OL Cnuhtjd
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s jtojdalsls® € y"ter dz BH OteH"™ W Isil ' "dezhe™ E
N' dzH Oter jdz@' L' dzG j dz BB dzOIsT dz. stse jtoj dzlslis
Y Otc©2 StedzOdzOMy ©dz B ' t6h ORO Ot O Y Ohryls:
YO2Is0dzOdzr dzOIs™ dz Yy " ter dzf o3 BOts "t Yy "2
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Y"ter dzf d3H Ot G dHEtSH d dzOd3d € Odz" Y tc 'Odrl JRH OB | W (
skteB zdzj dzlsIs Btsfp M3z stedw dzr M+ Is' ¢ OO
WOCjdzH Oter dzZH O Y D dzj IskteBlkzdzj dzlsls® OOD' dgH Oter c
UsBOMIsOf Y"r X" &zZHOBHT O d3j &z Mswor D H(
CdJw ' Mis" €Cj] OO I©"tcDOdz M" R jytdsd “wdz dg ai3 | fing C
OlsOdzOIsT dzH "™ DT Bddze dz' . (Jdesdz Hips" w (R
YsLO0Odz fnpr " Lt dzgH] OOT dgdzr W BOtdzr v CE
1 OMmMlsOf y"” NT ZHOBH" YIsrw yypDdgg S OdZOdzH OteH ' W
s"tcOY M L oDBdgjdzOREe ¥ 50 CjL ' dzH C OdzO dzH O
Odzh OYlsODOdzdzOdz € j 2 ' dz Isktes kz 8L jdals'IsdzH jy tsfip 020 ¢
Y SLODOdMz " QD" dzdzr ¥ B Otdz Y CEdzj O3 dzH § Is |
Y OB dzH O dzD O dz.
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dzr f sOMmy Oda.
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JBM' L Y dzZHOBH'" Y IsOtcr 3 D dz BOMISOY v 1
dzkr EL &BpopdzgH jto' dz MOYISO2HT .
v kzteB Zdzj dzlsls Q0" Misr v Isj stddmr [ .01 .1 zdl
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#4tStcD" HO ODOIsr dz OD'" BH Ote’ s"tcOYMr L J
NIL ' dHy ©O0'fM COdzOdz S jMm" dgn' M dzgj Y OY " dzH (
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OYIsr Oy slsO jt& ' dz Q0" MisOte d3d dz
OY IsOter dzr v YOdzr f sOMmkzr dzO Ispy ' tcd B j dz'
rfMisOtcH’ W O2Is0tcdzf YIsO2 MOdzr tsto" dzH OdzD O«
ISIs OO ZOtGH T Odzr VIsOkZz0osO L 31l i3SI tadpgH “fifls j & ¢
ISIsOBOZOKL" dz DOdO j i34 M, Mtsde” d3j dz B ' t6G
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te" dzh° yd' &2 € COdzOdz ydjc dzgj OYT' dz 1
Ofmr &HO TN ORWEOYE W hjIls® dzH j 6
IsOfg OB " tc' dih ¥d'dzt € Jtel dz dzOd3d dzOteC
Is" dzrf 0" dz Y tsSOOQOdzlskz dzbilsdy j i)' dzH § fjtdt
h BofS §zf) O dz" 'O dzydzxfo iz’ IsCO B T BOMIsOf YT 02
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r d3gH Ote) Y Odz' § IsOfmss B "Otds'y dzhdzr BAS'dRHT .
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ddzr dzDOdz debIsdy j dzj teH " W OdzgOdzd L * GOLDO
OkzOdzr v dLBIsjtedsdw dzr vy Mmddzdzd Isted W dz' sf! Is
hr tcOQYIs" W Y Odz@ dz" dzH O YW R W dzi W tc @ T IO dizr wzH O K d
YOdzrn fIsOfmkz ntwls' Misjte" dzg w "ymOMmIsr O dz § E 6
L Jelslsj zdzj toH § Y"2" dgH T Y"te" dzf d3H OteH ' B O
sOB " &zZOH T . HsdzH" YIsOdz Y" 2" dzH Ot 3y dz tsdzOte
sdz" W Is" 27 YL L dz'yfpfiglzjL Btsdzlz T dzbIsdy 4 ' dzH |
EL dzH' & YOk flsOmMkzr &z w pd3sB i BOB IllteH M’ H J

vikzteBlzdzj dzlsils’ tcJ ¥ d d&3G § ElszH" W ELGJNJ N
"fyr daH ", sdzOte Yy BBLODOd fMisrw WOLOdz Yy ¢Cjw'f
BE dz'lldg#) M dz L Jtelslsju' [ 7, 8].

btcOZOMIs" cz Oty r dzf IskzteB Zdzj dzlslis* Y O0DHC
BdzOH" . SJ2B 't OQobBtdOtH™ W ¢ &OMMdW d ¢ O
skztcBlzdzj dzlsls* Isptels' B' dgj ElskzH' w 1nh Isiitc' B
Bdzz IsOBdB@sy gOMEsOf Y™ Nltekz ) tsdzf Y O2 1
BJjto' dzd3j ¢ j dz' dzj Y Otc O30 fls O dg, sdzr ¥ Dd3BJ BC
ElsC' L' &3 d2 HD dzj dzH j dzH " .

[ 7] "R MO YOWO Ispy " tedej dz' € " fpr dziz
dz'' vy IsOBJdODOIsr b»tzj BlHtsteazO cded dnds’'" W o
Od3®fr] dzr v " yY{§ Od d3d dz ELOtO® BO2
U Y GdHtSH ddzOd3d ¢ Odz" Y QD' dzH OO
jdzé f O2HO BBdzZE B~ OdedL BB d3j dz M.
rflsoOmkz HteH " M’ B3 dz IskteBlzdzj dzlsis
s dz IsjJ WHj kzdzj .6 Odz' dzD O dz.
'27 dzZHOtcHT W f O2HO BB&ZE d&DMJ dzj dzj t6' dz I
Etc’ Mis' Mdf OIsOdizOdZOter dzZO dzgj 6" L HJ dzG § dz
1 dzj 1€ 1ds"tels A3 6Cdgd) ) Didzfs to Is PUz" agh * B0 " dz'
dqdzOdd S Odz" v (Jr) Et'fp BBd f OB C
J te, OlstsdiH Ots, Bsdzj C2dzOdzOte D daj &
sz Cf sOBdODOIs" dzZ7 w WdLdeOdzr y O
tcO@2Is" dz BOIjtcdWHOdz Is"tcOHT . 1 "dz X
Bsdzj € &2 dzO OlstssH Ote" dz" W ) D dzd Is
Jto' dz W bDElsjCIs’ Isntdzy o' dz' w B' to' |
BJtcJ OdzOH T YOO O2dddlz CEDR 1O
yomdjls® dzg dj 4r ypdsg Cf Ete’ f
Om" ter dzlz’ a3 d3¢ ° dz. [ Mr &z02h O, (
SHddZOBdSES Odzr v yY"2" dzgHOteH"™ W f O2H O B tsdzl
fnpr dzn OO BO2 dzOdz' i ¢ J@zlz" @[ Y RO O] ndzda
Y" 2" dzHT Dtej S jIbls' w tj OCydw mr B tsdzr ff Is O
QD" dizZH OtcH O B OMY O IslitcH j G C[] Et' Misj tc’ H J
Y BLOOMZ M" dzZO Yy OIlsr mIs yYOB'" tDODO 126¢jdz M
stelsOdzr w1 dzj BIS icdDjydzlzB " dz 3 OODH O2 d3" dzH OO '
Ete" Mis*w %4d¢4d Cnhilsjt' di omjte JjiIstfj2H".

0.0

= D T e
T apa
.0 7 N
EUUTG)

<0 I I ==
73

7§

O O«
wﬁ-:

- o
G)
&~ - -
g+
"I EFT< "I

RIS
&&W“-&w

=

g @ mo

&

-5 o

o m

QM- v
—

O
J

O @ X EE&.UJ—CITIUTUJG),UJQ—-
5”‘—41

OIl_I_Qﬁ_ﬁ‘

5

23



sO0OBdODd N OtlslsOteHO® M2 yIsr W yY"teOd dzH O
"oy Y OlslsT BE &N jClsj to BBdzOH' . r Odzff r >
h Otelsls OtcH O, Y s Odp®Odzej € [E dz® g @3H j \sOtc O D O dzH O
BOCtwsMEsfdqwvdz v Bl jCIs' dzjte Btsdzr f IsOB " dzO
dzd o34 Md CEf WOL Odzr Stels©O© toj s’ dzH | Y Otc Ol
Y BLODOdMz M DHjlIslsj, IskteBlzdzj dzlsls”® .

g"2ry QD" dz" dz" W Yy "tcOd3 dzH ® E dehsjdfOlds j tdz " d
CeEf "teh " Clsjte YJj&CyJ stc"r dzZHOtHO € j2B ' t6 WtO
sls" e f Y ddzOYIsOdzOH'T 3 D dzd CdzOMmliIsj todzj dzj H® .
CzOMmisjtedL Oydw HteH ' ' S0 0dz B OdzO dzf Is O dzt
Y"ter dzf d3BHOteHT W COMSQPmisT. BEA& dzz® d&3j dz Il to

N1 fMMOY Y Olslsr BEMdh jCIsjteH' W C dzOMmIsjtedL Oy
‘dzHJ YOy mr L J elsls j dze j dz. bGetej GOYdw dzr v
dZJHJdZIZ NteH M" dz2' v Odze sted Is a3 ¥ OO d
d3sz CtodzdzsdH IsT BE dzZ' S shiets] Wis j ©cdzO
dzj toH ° LJtelslsjlz dzoplsdy J dzj te° CJ v
{4 dz ;'&Jofd3q3%mfmfgﬁtbaﬂwwuma)o,5[es,]74
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[ OdzH j d&z" BtesIslsr w  C E dijteBHdzH j g  © deR'"OdpH ©O2 Is
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HJt OsOd&zOIsr dz WttOCIsOdz H' Ydqmr yisr s J
spy "' tcdBj dzj tcd3gedz] 8 b dzj gz@ | dztd PL O dz" W B tsdzlz T
WicOC IsOdz! H'  lzdeQ,As0 ,B30 26YELEZOMHO L. O dz" W C E dzj o
CJL ' dzH j "oy 3OMh IsOB IsT WicOCIsOdz! H Y "ter
CEf " teh " Cls’ o 3y dd3 YL J Gy OMOHT . Y j1SQL |
CeEf " teh " Clsj tc YddzOy sodz" WteOCIsOdz! H Y
COOtck zOtcH T wWe Edzh j d3H j t&° CGOLM"2Ar yYiIsT

Modzr Misr 3O dzr , ttdzOte Il d&z€ j dzd3OMh IsOBIsT Wt OC L

cHJBd]jIslsj to:
IAnJHJt . AtcOCIsOd254m [ . @ [ dt. 1991.

2.Zhanabaev Z. Zh. Selforganization and multifruetality in hidrodinamikal
turbulence// DuinamicalSistems and Chaos. vol. Phys. WorldScient 1995- P.
222-225.
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3. Er OB Hddz u. [ . [Edz sdWtcOCIsOdz' detsyls
GJIsjtese j dedzr n fMtc j2H O A3 X H/ I/ deddAsH-tizis Bdzd dz@ 0§ dt
CtsdaW § tojidBydfidte e j Isd & O, Isj dzj S sdsdZ3z dzd € Oy d d

Msotcj d3gd dzdz" = EMmMdzse dw - 0w . YBRROIST , OdRGCu, 2C
4. r OdzOB OJ 9 P v OtcOMBs o 8. 1 ., Uz toc
ROzW StedsOydw. uvizteBlzdzj dzs@sflss, -2 8 6 @azdzsOIsr , { R
5. r OdzOB O] 9 1.0 ., [ ErOBjHdd . [ ., R B3O ¢
Ctedlsjtedd Misjtfjdzd MOBsSBtecOdzedL Oydd o Iskts
v sdism ¢, suuL-g. 20Q21. "1,

6. r OdzOBOj o 1. r. ROzW StedsOydtsdedz | Mo s2 Mmise
[ [ 1 sz 1 5.-" B99.6-19.4

7. skmOdr detseo s., [ ErOBBJHqdz uw. [ ., 4 OCd{t
LWWICBO &0 edHEBBSHdRZOBISCEZ + dzj Slsted yJ ME sGt
lvyisea, AdqLdCO, -usdBH8, ~ 4, 2001.
8. ltedBOlskzteddz 1. ¢. , [rOBJHJddz 3OHf0OC B
RIMMdzj Hse Odzdy LOadMmddismisd ddiBf zdz MO HO9 d
ftced {1 dzj Clstedyj MEtsd3 tcOLteWH| B[ -L7BMHIsdzds s C
govorrlruuosptrw) IP1LJFrw oot un
rrowf rwifuorr ARTNTRB MWW ccrweas [t w
[ J2tcd3Odzts of O ~pQ epd dz o . [ .
SESCN jlOEZ Y, z.uDdkzdrOdtse OIsr dzH D" s
dzdo j emdIsy Is’
akbota _meirmanova@mail.ru

bDalL  tg6' B' dz' O3 BJjtelz cadzacr dzHa D" s
k3 WGe jtedzj 2" dgh jJ Tepdzyallsisr d3a tgaetz d3ll d3C ° dz j d3g
IS » dzsdzts e W dz BdWejtkz Y Iskhr dzr w ddzlsj dz
aLadgalslstry ypbpdg HJ Bacva €CEeEflsjcjdz aHadd
sde' L jJ-BHL ', wadddotr d jsylzcH' ¢ ' dz Isd' dgH " '- " 2r
CJHY T bk Isjrdtsdzsedwecr Yk IHlteH" ¢ dagj YayyJ
Is a dza {f CJSC"  dznT § Jf 1o d G ts cizpis tal Adgp I¥IS jctcH * W L
tcjIs' dzHj HfaHadzadg" dzanv' . [ 1: 7] .

1"t IsjrdasdzsedWwdzr W E L D tols Il tcdz' syr sl
ptcyddgn.L jej act' ter dzlzr a3l d3¢ ° dz.

MM | Dac'l toHryay¥yadz L JtcH | dz' , Hats" dzH ",
Yadz flsacls' ok BaOD'Isr dzHa D" B'dzZ &3 BJj Wk

dzaL atc’ dzH a . Csdzalz mm Dac' tcH' v Bac'idgHa
N2t jds " Cls' 3 b2 OVjadggpa Wajmapdedz’' y aWadz IsaBals
j € J da
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HisdzH " YIsOdz pteB' tc SY'r Iskhc¢ alz &y dodafed arcdz
st dz Y JIs'" d&zh ' tclz, MiskH jdzlslsj teH " W caBayYy
"L HJdlz' dg, Isa dzr d3F dzy adz' ff lsa cdBOHe'lz. EfLg 'S Isd3a Y
WdLd¢a fpdg dz ptlslitcdz DH' clsjtoedizj dz ylltec "' L L

AdLdiSaj ¢y Is" dzO asc2” Wy aasY 'def Is' dz' W CEL ' dz
HLH" Cc' L Ha Bz’ d3d dz Y JIs' dzlz' & dzy asdgls dsdgaDc
Y2 dzals' dz defp s z 0 ¢ tzls dsjatclza'tfeis | 8 j Wzls j €zH 'c j L €
slsr tor ff Yy awa ddzdztseo aydqw dzr vy Isj - dztsdztse d W dz
nQr dHaclsr ez ) D dzj SsdzatoH T BacyYata B ' &
BJIs' &3 dz " LHJdzH tcjIs' dzg, tSHadz yawa ayYfatal
Yt dzf B dz kMal2lbadatfte JjlsjHuH' . [ ¢ dght H ] dg
ptcj CjJlslsjtc' dzgj HjGjdz BYTrIskhrrdzr w CELYatcacTr

1 JBlsarOdzOdz" v caBavYlggtcHsrwOdzOdzaR HaaBayls
DH' cdzadgdadzr vy B' dz' d3H' ypdaj ftalClsdS adzdy

sYE Ljtelsj 2dz" € cdflslsaonr Dtcj CJjlIsls’ W
CCciftcddzj dzls YaL " teG’ yawva Witstcddac ' dzH a
tc E dz s2dzalzH a . C| apttotslststcd W e dzals] waiz W,
" d3roc, ydr dziay Ba O dzg " dzj B ‘adza dadzp 6z
fa2Ha BtsdzD a dz 0" dz o3f ¥bodel Is"td3 clilsry
cuh cC adzizdzj dz Ba2dzadz clsr . [ aptstcsilststed v
Bal2dzadz clist aly’ dz CEtC JIs" dz@jdz JtelgCh j oz
¥aDHa? nh* dz DH' clsj d&3j dz' € necr odzf d3
ncr dedsH atcH a dz 3" dzaDa dz CEV' dz B E dflar jls dB' xiglAC
Wistcdda dzatcH ™ W B t&' . Jdzr'w dzay Ist BJ 2" d3H
Ba2dzadz clsr . l1tcaCGlsdCadzdgslilsj tsra'f c ' tsdigacdey €lslz
BaD'" Islsa2lsr dzH a2, sdzatcH '™ W ts 2 pDtej S jls' da
YY" dgF clsatcH'™ W spc ' dzH j t6° O3

Jdz YatokzdzadzH ' tca ls
CJdze J dz ftcaClsdSC adz vy caBavYlsrwv dGzaWwr’ LHT
saB'" dzaH™ DEHa@'lsls"™ dzj ¢ ' L dzj SydqwHO Had3 Is
sadzHalkzDa Islicjls' dz d3" c a dz. (t6d X dGd caz?

HM W Y "t dzzr dzadz BE dz' dzj H ' dz" dzr W E L
adzr YsaBbatfcr cddadzatoH ' h jhizg lsactdca W d © & dzr #3
a3 dz Calsjcettcdw dzater dz dzay Is' dza Iz . ClskzH j d

dza 0" dza BJjtolzG J 3 D dzJ Isic® dzzg J Y aB ' dzj
CjtejS.[3:45]

[ 4 BsdzisteOydwdzry pH'f, Jw YOyMmr xpbdg
Bsdzzy @O 3OMIsOdz, Jjcejto SY" Iskhrdgr w MmeEL "' d3j ¢
YNteéd' L' dzdsj Mg , Jh Oy sls©O yYyOyJjbls® dzp Is d
Csd3tf ! 8 Isjtodz € Isjndetsczise dWw dz' Isd* d3H f O2 HO
YlILjcéj OMmrtwlzHu'w bpDH' Misj dgj:dd ]C. dzj 5Ot dz'dy » 1O
B' dz' d@3 MilsOdzH OtclsT Hjwej22' dz a3 WG j tee j dzdzi dz
YnHojeg OmMmrter d&zOH T .

1 dzt a3 OQdzkzh r dzOteH ™ W ayfatalslsr y Yo
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