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ILMIY-OMMABOP BO‘LIM

THE IMPORTANCE OF MODERN EDUCATIONAL PRO-
GRAMMING TOOLS IN THE TRAINING OF FUTURE MEDI-
CAL PHYSICS TEACHERS

E.H.Bozorov, Faculty of physics of NUUz, Tashkent
J.I.Khomijhonov, Assistant of the department “Physics” of FerPI,
Ferghana
byayneu kyn mubbuém guzuxacu yxumysuucu onouoa mypear 0013apo
MYamMmonapoan oupu maviuMHUHe 3aMOHABUL MEXHOLO02UANAPUHU
notuxarauwl 8a yHu ykumuw amaiuémuoa gyarawoup. Tubouém
Qusuxacu yxumysuucu manabarapea mubouém guzuxacu ganuoan
s3apyputi ounumiapHu bepubeuna Koamat, yiapoa ¢anea Hucoamaw
KUBUKUWL YUROMA ONUULIAPYU KEPAKKU, Hamudxicaoa 6y coxaoa sxuiu
Mymaxaccuc, emyKk Kaopiap mauépiauiea 3puiunaou.
Taanu cyznap: muoobuém uzuxacu, axoopom mexHor0UsIapu, MyJi-
mumeoua socumanapu, Bupmyan cmeno, Windows, MS Access oacmypu
One of the urgent problems facing the teacher of medical physics
today is the design and application of modern educational technologies
in teaching practice. A teacher of medical physics should not only provide
students with the necessary knowledge in the field of medical physics,
but also be able to arouse their interest in science, which will result in
the training of good specialists in this field.
Keywords: medical physics, Information technologies, multimedia
tools, virtual stand, Windows, MS Access software
Oona u3 camvix aKkmyaibHbIX NpooOieM, CIOAUUX Ce200Hs nepeo
yuumenem MeOUYUHCKOU u3uKu, - Mo paspabomra co8pemMeHHbIX
MEXHON02UL 00YHeHUs U UX NPUMEHEHUE 8 Ne0dA202U4ecKoU NPaKmuxe.
IIpenooasamenv meduyunckou Gu3uxu 00NMNCeH He MOIbKO 0amb
cmyoeHmam HeoOX00uMble 3HAHUSL N0 MeOUYUHCKOU pusuke, HO U
ymMems npobyOums 8 HUX UHmMepec K HayKe, 8 pe3yibmame 4e20 MON*CHO
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n0020MOBUMb XOPOULUX CREeYUATUCO8 8 IMOLL 0OIACTU.
Knrwoueswvie cnosa: meouyunckas guszuka, ungopmayuonmvie
MexHoL02UlU, MyTbmumeoud, supmyaivHulil cmeno, Windows, MS Access.

Currently, within the framework of large-scale reforms carried out
in the education system of our country, practical work is being carried
out on radical reform of the system of teaching fundamental, in Exact
and Natural Sciences, integration in education and effective use of
Information Technologies. In particular, special attention is paid to
scientific-research work related to the application of modern information
technologies in education, improvement of the quality of education
on the basis of software, as well as the implementation of integrated
education in the effective organization of the process of training future
pedagogical personnel in higher education. This explains the need to
improve the organization of training sessions in the current directions
of modern medical physics [1].

It is impossible not to admit the participation of Engineers in the
implementation of technical training of modern medicine. All-from
modern medical devices, that is, from simple sharp knives and clamps
to sophisticated tamographic and artificial breathing devices, to devices
that provide blood circulation, are created by engineers and are provided
with technical services. The relevance of the tasks in this area is further
explained by the fact that medical sciences and their development depend
on the improvement of technical devices for diagnosis, surgery and
treatment in general.

Interdisciplinary integration in the teaching of medical physics, the
targeted use of information and technology can dramatically increase
the effectiveness of pedagogical methods of teaching. Here medical
physics is desirable to use mainly two directions in the study of the
subjects of the field in which it is necessary to conduct many practical
and laboratory studies of Medical Physics, from practical applications and
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models, especially simulator programs, which are studied in the science
of process modeling and programming: modeling of real objects, as well
as application and In the process of studying these virtual models, it is
possible to further improve the methods of their performance [2].

With the development of computer technology, multimedia
applications are entering various spheres of our society. Multimedia, that
is, text, graphics, infographics, audio and video textbooks, manuals will
help dramatically increase the level of teaching to the next generation,
because of their properties that facilitate the adoption of Information,
contribute to the good assimilation of the information due to the visibility,
decoration, color and attraction of the sensory organs of all.

Increasing the effectiveness of lecture with the help of multimedia
tools in education, especially in the teaching of medical physics, is one
of the current issues. This method of cultivation in developed foreign
countries is practiced in all areas of the educational sphere.

With the help of Multimedia tools, it is twice as effective to train the
students. With the help of this tool, it is possible to save an average of
up to 30 percent of the time compared to traditional methods of training
in the field of training, and the acquired knowledge will remain in the
memory of the student for a long time. It is known that a quarter of the
knowledge heard remains in memory. When using multimedia, however,
the information is stored in memory, and the possibility of imagination
increases to 25-30 percent. Given knowledge is embodied in the form
of audio, video and graphics, memory retention can increase by up to
75 percent [3-4].

The use of Multimedia technologies in the educational system,
especially in the field of medical physics-electronic versions of textbooks,
electronic textbooks, electronic slide, and virtual models of processes,
test programs and laboratories, the creation of virtual stands, the solution
of issues, etc., is of great importance in increasing the interest of student
in the science of Medical Physics, in the deeper.
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The goal of organizing modern education is to achieve high results in
a short time, without excessive mental and physical exertion. In a short
period of time, the delivery of certain theoretical knowledge to students,
the formation of skills and skills in certain activities in them, as well
as control over the activities, knowledge of students, the assessment of
their knowledge, skills and skills requires a great pedagogical skill from
the teacher of physics and a new approach to the educational process.

For this reason, in the process of passing medical physics, it is
necessary to choose only the necessary information and to bring the
volume of data to a quantitative scale in accordance with the abilities of
the student to master.

Currently, virtual stands are successfully used in higher educational
institutions. What is the Virtual stand itself and what is the significance
in increasing the effectiveness of Education?

A Virtual stand is an educational practical stand or a training-
qualification workshop, a means of educational information technology
that helps to strengthen the theoretical knowledge of students, create
the necessary skills in a certain direction through computer programs
and technologies. Virtual stands allow each student in the direction of
medical physics to «trainy» their own input visualizers on the technique,
control their knowledge. Especially when conducting laboratory work,
understanding it in the required order and the issue of time loss associated
with others is eliminated on account of the computer effect.

This is especially important when saving financial reserves. The
direction of medical physics specialty and specialty Sciences in laboratory
work it is possible to place dozens, and sometimes hundreds of laboratory
works on a modern simple compact disc. Now it is not difficult to
calculate how much such a virtual laboratory stand will cost one unit. In
addition, they can, however, provide educational institutions gross. And
the presence of an internet connection network is even more effective.

As a result of the introduction of virtual stands in the educational
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process, a higher quality of the educational process will be ensured in
the training of non-traditional teaching specialists than in traditional
education.This is achieved by the use of specialized educational-
methodological hands-on, which consists of automated teachers and test
takers, Systems, test assignments and questions for self-examination,
a quick update account of the methodological basis of the educational
process.

In addition, many programs have now been developed to create (lo-
cally) hypertext applications. For example: HelpWrirer is a constructor
that runs under Windows Management. MS Access software designed
for Windows These programs include monitoring the periodic acquisition
of knowledge by students, the distribution of teachers’ workload on the
department, and more. The process of creating electronic educational
publications is becoming a leading direction of the higher educational
institution’s activity. The creation of electronic educational publications
involves complex didactic requirements, but modern information tech-
nologies provide a wide range of opportunities for solving this problem.
Here we should pay attention to the following requirements [5].

demonstration of the course in the unit of sections;

full access to content sections;

using information from different view;

flexibility of the study material in terms of learning characteristics.

As a rule, electronic learning publications consist of the sum of
teaching, control, modeling and other programs that are placed on the
memory devices of personal computers, reflecting the basic methodical
content of the subject of learning. Electronic learning publications
complement simple educational textbooks and are more effective in the
following cases.

reconnect for a moment;

simple learning tutorials research allows you to quickly find
information that is difficult;
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8 ILMIY-OMMABOP BO‘LIM

many times reference to hypertext comments significantly saves
time in ADL;

displays, dictates, modifies, and so on along with short text;

provides quick verification of knowledge on a particular topic.

To sum up it should be noted that the direction of Medical Physics
from the programmed educational tools, proceeding from the above
analises, is the use in educational processes: the order of educational
processes is an expression from the performance of tasks that teach,
create and control creative skills.

The computer serves to acquire new knowledge in accordance with
the level of knowledge acquired by the students with the help of the
instructional program. In them, they serve as a tool, which facilitates the
development of technological documentation for the design of items that
characterize the technical solutions of creative inventions, the execution
of computer drawings when working in the order of creating creative
skills.
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MATEMATIKA JOZIBASI
MATEMATIK ANALIZ KURSIDA KETMA- KETLIK VA
FUNKSIYALAR UCHUN AJOYIB LIMITLAR, NATIJA-
LARINING ISBOTI VA TADBIQLARI MAVZUSINI O‘QITISH-
NING INNOVATSION USLUBLARI

ES.Aktamov ChDPImatematika kafedrasi o ‘qituvchisi
H.S.Aktamov SamDU assistenti
G.B.Kuzmanova ChDPI o ‘gituvchisi

Ajoyib limitlar matematik analizda muhim ahamiyatga ega bo ‘Iganli-
giuchun ushbu maqolada ajoyib limitlarni misollarga tadbiglari ko ‘rsat-
ib o ‘tilgan va bir nechta limitlarni isboti keltirilgan. Bizga malumki
ajoyib limitlarni qo ‘llash talabalarda biroz giyinchiliklar tug 'diradi. Biz
bu magolada ajoyib limitlarni qo ‘llanilishini bir nechta sodda yo ‘llarini
ko ‘rsatib o ‘tganmiz.

Tayanch so‘zlar: ajoyib limit, funksiya limiti, oraliq funksiya,
logarifim, gisqa ko ‘paytirish formulalari.

Since remarkable limits are important in mathematical analysis, this
article demonstrates the application of remarkable limits to examples
and provides proof of several remarkable limits. We know that applying
great limits can be a challenge for students. In this article, we 've outlined
a few soda ways to apply great limits.

Key words: ideal limit, function limit, intermediate function, loga-
rithm, short multiplication formulas.

Ilockonvky 3ameuamenvHblie npeoensvl 8aNCHbL 8 MAMEMAMUYECKOM
aumanuse, 3mMma CMamovs OeMOHCMPUPYem NpUMeHeHUe 3aMedamenlbHbIX
npeoenos K npumepam u obecnevusaenm 0OKaA3amenibCmeo HeCKOIbKUX
3ameyamenvHulx npeoenos. Muvl 3naem, umo npumeHeHue OOILUUX
oepanudenutl modxcem Ovimsb npoobaemol 0151 cmyoenmos. B smoti
cmamve Mbl HAMeMUIU HeCKOIbKO NPOCMbIX CNOCOO08 NPUMEHeHUs.
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OonbUUX 02paHuYeHuUl.
Knrwouesvie cnosa: uoeanvhviii npeoei, QyHKYUOHATbHBIN npeder,
NPOMENHCYMOUHASL PYHKYUSA, 102apUGhm, hopmyibl KPAMKO20 YMHONCEHUSL.

Turli funksiyalarni limitlarini hisoblashda biz quyidagi ajoyib
limitlardan foydalanamiz.

. . . . . . . 1 Sin x
Birinchi ajoyib limit: lim
x—0

. L

Isbot. Biz limitni isbotlash uchun oraliq funksiya limiti haqidagi
teoremadan foydalanamiz.

Teorema. Agar f (x), f,(x), va ¢(x) funksiyalarning mos qiymatlari
uchun f£,(x) < p(x) < £, (x) tengsizlik bajarilsava lim f,(x) =b, lim f,(x)=b
bo‘lsa u holda lim ¢(x) =5 bo‘ladi. e e

Bu teoremani isbotini keltirib o‘tirmaymiz, fagat bu teoremani
go‘llanilishini ajoyib limitlarni isbotlashda ko‘rib o‘tamiz

Ushbu limitni isbotlashda biz birlik aylanadan foydalanamiz, bizga
ma’lumki R=AO=0B=1 ga teng va trigonametriya bo‘limidan ma’lumki
sinx=h, tgx=BC ga teng. Hosil bo‘lgan tengliklardan quydagilarni hosil
qilamiz

OB-h sinx
Ssas =5 ==~
BC-OB 1gx
SﬁDC‘BzT:T

:jfﬂ,e,c_l,ﬂ=;rr-i"1-2'jc =2y
“9T

Bizga ma’lumki
S oasS,..Az<S,cs Va hosil bo‘lan tengliklarni o‘rniga qo‘yib quy-
dagilarni hosil gqilamiz
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OA-OB-snx x-r- BC-OB
L o

2 2 2
ks T

3
S“; i % < %x bu ifodani 2 ga ko*paytirib sinx ga bo‘lamiz bun-

1
—<
sinx CcoOSx

dan quyidagi ifoda kelib chigadi 1<
(-1) - darajaga ko‘taramiz.

hosil bo‘lgan ifodani

sinx . . . . e
cosx <——<1 ifodaning har birini alohida x — 0 dagi limitini
x

hisoblab chiqamiz, lirrolcosx =1 liml=1 yuqoridagi oraliq funksiya

x—0
limiti hagidagi teoremaga asosan f;(x)<¢(x)< f,(x) bu ifodaning har
birini alohida x—a dagi limitini hisoblasak, ikki chetki ifodaning
X —a dagi limiti b soniga intilsa, ya’ni lim f;(x)=lim f,(x)=5 bo‘lsa
o‘rtadagi ifoda ham limp(x)=b x —> a dagi limiti b'soniga intiladi.
Demak lim 2% =1 tengligi kelib chigadi. Bu limit ko‘pincha

x=0  x
birinchi ajoyib limit deb yuritiladi.

. 1Y S
Ikkinchi ajoyib limit: lim [1—%——} =e  (2) Ushbu limitni is-

n—> o0 n
botlashda biz {x, }= {(1 + l) sonli ketma-ketlikni qaraymiz,
n

1 n
bunda 77 € N Ushbuketmaketlik n—>o da 2 < (1 + —j <3
n

orasida limitga ega. Bizga ma’lumki ketma-ketlik manoton o‘suvchi
bo‘lib yuqoridan chegaralangan bo‘lsa u yaqinlashuvchi bo‘lib yagona
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limitga ega. Isbotlashda bu ketma-ketlik monoton o‘suvchi va chegara-

langanligini ko‘rsatishimiz yetarli. Bu ikkinchi ajoyib limitni isbotini

keltirib o‘tmaymiz lekin uni misollarga tadbiqini ko‘rib o‘tamiz.
Limitlar haqidagi teoremalar va 1- va 2- ajoyib limitlardan ba’zi bir

ajoyib limitlarni keltiramiz: lim————~ In(1+x) =1 3
x—0 X

Isbot: Bu limitni isbotlash uchun logarifimlarni xossalaridan foy-
dalanamiz,yani
1 1

fri e 1
fm In(1+x)% =l lm (1+x)% = ijemﬁ(l+x}?=e =he=1

o e —1

=0y

-1 )

Isbot: Bu limitni isbotlash uchun ko‘rsatkich va logorifim xossalardan
foydalanamiz, ya’ni

lime"—l_e"—lzy Ine* =In(1+y) B
x>0 x _ex=1+y x-lnezln(l+y):>x=ln(l+y)_
x—>0
y Y
Iim=—=|y=¢ —1=1-1=0|=lim———
)}E(}x Y= ey—)O ylggln(lJrY)
. 1 1 1
=11£131 T —hin = — =
g M g 1n(1+y)y 1n1im(1+y);
bY% y—0
zlim(1+x)é=e= ! —= ! =1
x—0 . — Ine
Inlim(1+ y)»
y—0
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Limitning suratidagi ifodani e* —1= y shu tarzda belgilab olamiz,
va bu ifodani e* =1+ y bu ko‘rinishga keltiramiz. Keyin e¢* =1+ y bu
ifodaning ikkala tomonini ham e asosga ko‘ra logorifimlaymiz. Ifodami
Ine*=In(1+y) shu ko‘rinishga keladi, va logorifim xossasiga ko‘ra ifo-
damiz x=In(1+y) shunday bo‘ladi. Bu hosil bo‘lgan ifodani x ni o‘rniga
olib borib qo‘yamiz. Ma’lumki x — 0 da y — 0 intiladi.

Ajoyib limitlar va ulardan kelib chiqadigan natijalarga oid misollar
ishl=k ko‘rsatamiz.

1.misol Logarifm xossasi va (3) dan foydalangan holda quyidagi

limitni hisoblaymiz
> nf1+%°
Inx—In9 Ty

lim — lim—2 :lim—gzlimln(1+x—_9jx_9 _
x—9 x_9 x—9 x_9 x—9 x_9 x—9 9

1
:1n11m(1+x—_9j” _
x—9 9

2. Misol Darajaning xossasi va (5) dan foydalangan holda quyidagi
limitni hisoblaymiz

,5/1—4(x—a)—1 B 4lim,5/1—4(x—a)—l _

lim(l -I-x))lc =e

x—0

=lne=1

li =—
ava —3x+3a 3 x—a —4(x—a)
A (maGma)) ot a1 4

3 x—a —4(x—a) 3 5 15

Adabiyotlar:
1. T. Azlarov, H. Mansurov “MATEMATIK ANALIZ ASOSLARI”.
1-qism Ixchamlashtirilgan va takomillashtirilgan 3-nashri. Toshkent-2005
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SONLARNING BO‘LINISH ALOMATLARI VA MAVJUD
BO‘LINISH BELGILARIGA YANGICHA YONDASHUV

Q.T.Ibragimov, B.X.Erdonov,
Nizomiy nomidagi TDPU Termiz filiali o ‘qituvchisi

OTM talabalari, akademik litsey va maktab o ‘quvchilariga al-
gebra kursidagi sonlarning bo ‘linish belgilari nazariyasi tushunchasini
kengaytirish hamda mavjud bo ‘linish belgilariga yangicha yondashuv.

Tayanch so‘zlar: Taqqoslamalar nazariyasi, oxirgi ragam.

To expand the understanding of the theory of divisibility of numbers
in the course of algebra for university students, academic lyceums and
high school students, as well as a new approach to the existing division
symbols.

Keywords: Comparison theory, final number.

Pacwupenue xonyenyuu meopuu denumocmu uucein 8 Kypce aneeopoi
U HOBBILL NOOX00 K CYUIeCmBYIOUWUM CUMBOIIAM OelleHUs OJis CIYOEeHMO8
8)308, AKAOEMUYECKUX TUYee8 U UWKOTbHUKOS.

Knroueswie cnosa: meopusi cpasHenus, OKOHYAMeNbHbIl HOMED.

Hozirgi kunda matematika fanini o‘zlashtirishda yo‘l qo‘yilayotgan
katta xatolarimizdan biri bolalarda fikrlash emas, yodlash qobilyatini
shakllantiryapmiz. Shuningdek biz ko‘rmoqchi bo‘layotgan mavzu hali
yetarlicha manbaga ega emas. Maktab matematika kursidan ma’lumki
2 dan 11 gacha bo‘lgan sonlarning bo‘linish alomatlari mavjud, qolgan
sonlar keltirilmagan. Masalan 13, 17, 19 va hakozo kabi sonlarning
bo‘linish alomatlari keltirilmagan. Ushbu maqolada aynan shu sonlarga
bo‘linish qoidalari keltirilgan.

Bizavvalo 11,21, 31, ... umuman olgan oxirgi ragami 1 bilan tugagan
ixtiyoriy sonlar uchun bo‘linish alomatini keltirsak.

1-teorema: Berilgan son 11 bo‘linishi uchun, uning oxirgi raqami(bir-
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liklar xonasi)ni qolgan ragamlaridan tuzilgan sondan ayirish natijasidan
hosil bo‘lgan ayirma nol bo‘lishi yoki 11 karrali bo‘lishi kifoya.

Aytaylik berilgan son n +1 xonali a,a,a,...a, ,a, (buyerda a,(i = 0.n)
raqam) son bo‘lsin[ 1]. U holda tagqoslamalar nazariyasiga asosan beril-
gan son 11 karrali bo‘lishi uchun

a,a,a,...a, a, =0(mod11)
yoki
a, 10" +a,-10"" +a,-10" > +...+a, ,-10+a, =0(mod11) (1)
bo‘lishi kerak[1]. 1-teoremaga asosan
a,a,a,...a, —a, =0(mod11)
yoki
a, 10" +a,-10"* +a,-10" +...+a, , —a, =0(mod11) (2)

tenglik ham bajariladi.

Isbot: (2) tenglikni taqqoslama xossalariga ko‘ra 10 ga ko‘paytirib,
(1) tenglikdan ayirsak

lla, =0(mod11) (3)

hosil bo‘ladi. Bundan ko‘rinadiki (3) tenglik taqqoslama xossalariga
ko‘ra o‘rinli[ 1].

Misol: 131769 ni 11 ga bo‘linishini qaraymiz 131769 +11=11979.
Endi yuqorida keltirilgan teorema asosida qaraymiz.

13176 — 9 =13167 — teoremani yana bir bor qo‘llaymiz;

1316 — 7 = 1309 —natija 11 bo‘linishi qulay holga kelguncha davom
ettiramiz;

130-9=121; 12-1=11.

2-teorema: Berilgan son 21 bo‘linishi uchun, uning oxirgi raqa-
mi(birliklar xonasi)ni 2 ga ko‘paytirib qolgan ragamlaridan tuzilgan
sondan ayirish natijasidan hosil bo‘lgan ayirma nol bo‘lishi yoki 21
karrali bo‘lishi kifoya. L

Aytaylik berilgan son n +1 xonali g,a,a,...a, ,a, (buyerda a,(i = 0.n)
ragam) son bo‘lsin[1]. U holda berilgan son 21 karrali bo‘lishi uchun

ay,a,a,...a, a, =0(mod21)
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yoki
a,-10" +a,-10"" +a,-10"* +..+a, ,-10+a, =0(mod 21) (4)
bo‘lishi kerak[1]. 2-teoremaga asosan
aya,a,...a, ,—2-a, =0(mod21) yoki
a, 10" +a,-10"? +a, 10" +...+a, , —2-a, =0(mod 21) (5)
tenglik ham bajariladi.

Isbot: (5) tenglikni tagqoslama xossalariga ko‘ra 10 ga ko‘paytirib,
(4) tenglikdan ayirsak 2la, =0(mod21) (6) hosil bo‘ladi. Bundan
ko‘rinadiki (6) tenglik taqqoslama xossalariga ko‘ra o‘rinli[1].

Misol: 22344 ni 21 ga bo‘linishini yuqorida keltirilgan 2-teorema aso-
sida qaraymiz. 2234 —4.2 =2226— teoremani yana bir bor qo‘llaymiz;
222-6-2=210— natija 21 bo‘linishi qulay holga kelguncha davom
ettiriladi.

210:21. Demak 22344 soni 21 ga karrali ekan, hagiqatdan
22344 +21=1064.

3-teorema: Berilgan son 31 bo‘linishi uchun, uning oxirgi raqami
(birliklar xonasi)ni 3 ga ko‘paytirib qolgan raqamlaridan tuzilgan son-
dan ayirish natijasidan hosil bo‘lgan ayirma nol bo‘lishi yoki 31 karrali
bo‘lishi kifoya. o

Aytaylik berilgan son n +1 xonali a,a,a,...a, ,a, (buyerda a,(i =0.n)
ragam) son bo‘lsin[1]. U holda tagqoslamalar nazariyasiga asosan beril-
gan son 31 karrali bo‘lishi uchun

a,a,a,...a, ,a, =0(mod31) yoki
a,-10" +a,-10"" +a,-10"> +...+a, ,-10+a, =0(mod31) (7)
bo‘lishi kerak[1]. 3-teoremaga asosan
a,a,a,...a, ,—3-a, =0(mod31) yoki
a,-10"" +a,-10" +a, 10" +..+a, ,—3-a, =0(mod31) (8)
tenglik ham bajariladi.

Isbot: (8) tenglikni tagqoslama xossalariga ko‘ra 10 ga ko‘paytirib,
(7) tenglikdan ayirsak

3la, =0(mod31) (9) hosil bo‘ladi. Bundan ko‘rinadiki (9) tenglik
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taqqoslama qoidalariga ko‘ra o‘rinli[1].

Misol: 32736 ni 31 ga bo‘linishini ko‘ramiz. Endi yuqorida keltirilgan
teorema asosida gqaraymiz.

3273-6-3 =3255—teoremani yana bir bor qo‘llaymiz;

325-5-3=310 —natija 31 bo‘linishi qulay holga kelguncha davom
ettiriladi.

310:31, demak 32736 soni 31 ga karrali ekan, haqiqatdan
32736 +31=1056.

Xulosa qiladigan bo‘lsak, oxirgi ragami 1 bo‘lgan sonlar uchun
umumiy qoidaga kelamiz. Berilgan a son b (bu yerda b — oxirgi ragami
1 bo‘lgan son) songa bo‘linishi uchun, a sondagi oxirgi raqam n ga ko*-
paytirilib, a sonning qolgan ragamlardan tuzilgan sondan ayiriladi. Ayir-
ma 0 chiqishi yoki b songa karrali bo‘lishi kerak. Yuqoridagi 1-teorema
11 ga bo‘linishda n=1, 2-teorema 21 ga bo‘linishda n=2 va 3-teorema
31 ga bo‘linishda n=3 ekanligi ko‘rishimiz mumkin. Bu yerda » oxirgi
ragami 1 bo‘lgan natural sonning birlar xonasidagi ragamdan qolgan
qismidan tuzilgan son. Masalan: 131 uchun =13, 1051 uchun n=105.

Yugqoridagilarni umumlashtirsak: Oxirgi ragami 3 bilan tugagan
songa oxirgi raqami 7 bilan tugagan sonni ko‘paytirsak, albatta oxiri
ragami 1 bo‘lgan son hosil bo‘ladi. Xuddi shuningdek oxiri ragami 9
bilan tugagan 2 ta sonni ko‘paytirsak ham oxiri ragami 1 bilan tugaydi.
Demak oxirgi ragami 3,7 va 9 bo‘lgan sonlar uchun ham bo‘linish alo-
matini yuqoridagi teoremalarga keltirishimiz mumkin.

Masalan 13 ga bo‘linish qoidasi uchun 13-7=91 bunda n=9.

4-teorema: Berilgan son 13 bo‘linishi uchun, uning oxirgi raqa-
mi(birliklar xonasi)ni 9 ga ko‘paytirib qolgan ragamlaridan tuzilgan
sondan ayirish natijasidan hosil bo‘lgan ayirma nol bo‘lishi yoki 13
karrali bo‘lishi kifoya. o

Aytaylik berilgan son n +1 xonali a,a,a,...a, ;a, (buyerda a,(i =0.n)
ragam) son bo‘lsin[1]. U holda tagqoslamalar nazariyasiga asosan beril-
gan son 13 karrali bo‘lishi uchun
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a,a,a,...a, a, =0(mod13) yoki
a, 10" +a,-10"" +a,-10"* +...+a,  -10+a, = 0(mod13) (10)
bo‘lishi kerak[1]. 4-teoremaga asosan
a,a,a,...a, ,—9-a, =0(mod13) yoki
a, 10" +a,-10"* +a,-10"> +...+a, , —9-a, =0(mod13) (11)

tenglik ham bajariladi.

Isbot: (11) tenglikni taqqoslama xossalariga ko‘ra 10 ga ko‘paytirib,
(10) tenglikdan ayirsak

9la, =0(mod13) (12)hosil bo‘ladi. Bundan ko‘rinadiki (12) tenglik
tagqoslama xossalariga ko‘ra o‘rinli.

Misol: 30888 ni 13 ga bo‘linishini tekshiramiz. Yuqorida keltirilgan
4-teorema asosida qaraymiz.

3088 —-8-9=3016-— teoremani yana bir bor qo‘llaymiz;

301-6-9 =247 —natija 13 bo‘linishi qulay holga kelguncha davom
ettiriladi.

24-7-9=-39. -39:13, demak 30888 soni 13 ga karrali ekan,
haqgiqatdan 30888 +13=2376.

17 ga bo‘linish qoidasi uchun 17-3 =51 bunda rn=5, 19 ga bo‘linish
goidasi uchun esa 19-9=171 bunda n=17.

Bundan xulosa qilish mumkinki, har qanday 10 bilan o‘zaro tub
bo‘lgan natural songa bo‘linish qoidasi hosil qilishimiz mumkin.

Biz maktab matematikasida o‘rgangan 3 va 9 ga bo‘linish alomatla-
rini ham yangicha yondashuv orqali yuqoridagi kabi keltirsak bo‘ladi.

Adabiyot:

1. R.N.Nazarov, B.T.Toshpo‘latov, A.D.Do‘sumbetov. “Algebra va
sonlar nazariyasi” II qism. Toshkent, “O‘qituvchi” 1995. b 51-55.
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61-XALQARO MATEMATIKA OLIMPIADASI
MASALALARI.

J.Abduvaliyev, V.I.Romanovskiy nomidagi
Matematika institute tayanch doktoranti

Magolada 61-Xalgaro Matematika Olimpiadasi(XMO)da taklif etil-
gan masalalar yechimlari bilan keltirilgan.

Tayanch so‘zlar: xalgaro matematika olimpiadasi, masala, yechim,
isbot

B cmamve npusedenvt 3a0auu u pewenus 61-1i Mexcoynapoonou
MAMeMamuyeckoli OUMNUAObL.

Knroueswie cnosa: medxcoynapoonas mamemamuieckas o1umnuaod,
3a0aua, peuieHue, 00Ka3ameibCmao

this article is given problems and solutions of the 61th International
Mathematical Olympiad.

Key words: international mathematical olympiad, problem, solution,

proof

61-XMO 2020-yilning 19-28 sentyabr kunlari Rossiya Federatsiya-
sining Sankt-Peterburg shahrida online tarzda bo‘lib o‘tdi. Bu olimpiada
XMO tarixida birinchi marta online o‘tkazilgan olimpiada bo‘lib qoldi.
Unda dunyoning 105 ta davlatidan jami 616 ta o‘quvchi (shulardan 56
tasi qiz bola) gatnashdi.

Bu aql musobaqasida 31 va undan yuqori ball to‘plaganlar Oltin
medal, 24 va undan yuqori ball to‘plaganlar Kumush medal, 15 va
undan yugqori ball to‘pla- ganlar Bronza medali hamda bitta masalani
to°liq ishlaganlar. Maqtov yorlig‘ini qo‘lga kiritishdan. Unda jami 616
o‘quvchidan 49 tasi oltin, 112 tasi kumush, 155 tasi bronza hamda 173
tasi maqtov yorlig‘iga ega bo‘lishdi. Shuni ta’kidlash kerakki, erishishi
mumkin bo‘lgan maxsimum 42 ballni (6 ta masalaning har biriga 7
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balldan) faqat 1 kishi: Xitoylik Jinmin Li ismli o‘quvchi qo’lga kiritdi.
61-XMO da 5 ta oltin va 1 ta kumush medal bilan (jamoaning umumiy
bali 215 ball) Xitoy Xalqg  Respublikasi (norasmiy) birinchi o‘rinni,
4 ta oltin va 2 ta kumush medal bilan (jamoaning umumiy bali 185 ball)
Rossiya Federatsiyasi ikkinchi o‘rinni, hamda 3 ta oltin va 3 ta kumush
medal bilan (jamoaning umumiy bali 183 ball) Amerika Qo‘shma
Shtatlari uchinchi o‘rinni egalladi. Bu olimpiadada kuchli 10 talikka
kirgan davlatlar bilan quyidagi 1-jadvalda tanishishingiz mumkin.
Undagi ustunlarda mos ravishda: har bir mamlakatdan gatnashgan 6 ta
o’quvchining jami to’plagan ballari yig’indisi, olgan oltin, kumush va
bronza medallari soni.

Ne To*plagan Medallar
Mamlakatlar bali oltin | X% | Bronza
mush
1 | Xitoy Xalq Respublikasi 215 5 1 0
2 | Rossiya Federatsiyasi 185 2 4 0
3 | Amerika Qo‘shma Shtatlari 183 3 3 0
4 | Janubiy Koreya 175 2 3 1
5 | Tailand 174 2 3 1
6 |Italiya 171 2 3 1
7 | Polsha 171 2 3 1
8 | Avstraliya 168 2 3 1
9 | Buyuk Britaniya 167 1 4 1
10 | Braziliya 165 1 5 0
1-jadval.

Markaziy Osiyo davlatlarining statistikasi bilan quyidagi 2-jadval
orqali tanishish mumkin:
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To‘plag- Egal- Medallar
Ne | Mamlakatlar an bali la‘gar} Oltin Ku- | Bron- Maqjcoy
01t mush | za | Yorlig‘i
1 Qozog‘iston 146 21 - 3 2 1
2 | O‘zbekiston 60 69 - - - 6
3 Tojikiston 47 74 - - - 5
4 Qirg‘iziston 42 76 - - 1 2
5 | Turkmaniston 31 85 - - - 4

2-jadval.

Bu olimpiadada tushgan masalalarni yechimlari bilan ko‘rib chiqa-
miz:

1-masala. ABCD qavariq to‘rtburchak berilgan. ABCD to‘rtburchak
ichida P nuqta shunday tanlanganki, bunda quyidagi tengliklar o‘rinli:

ZPAD : ZPBA: ZDPA=1:2:3=/ZCBP: £ZBAP: ZBPC.

ZADP va /PCB burchaklarning ichki bissektrisalari hamda 4B
kesmaning o‘rta perpendikulyari bir nuqtada kesishishini isbotlang.

Yechimi.

1-isboti. Masala shartiga moslab chizma chizib olamiz (1-rasmga
qaralsin). AD tomonda EP=FA shart-
ni ganoatlantiruvchi E nuqtani olamiz. U holda berilgan
/PAD: ZPBA: Z/DPA=1:2:3=ZCBP: ZBAP: ZBPC shartga
ko‘ra ZPED =2/PAB = ZPBA tenglikni hosil gilamiz. Bundan esa
/PEA+ ZPBA=180" gaegabo‘lamiz. Natijada E, P, 4, B nuqtalardan
hosil bo‘lgan to‘rtburchakka tashqi aylana chizish mumkin.

Boshqa tarafdan ZPED = ZDPE tenglik o‘rinli. Undan esa
DE = DP ga egabo‘lamiz, ya’ni EDP uchburchak teng yonli. ZADP
burchakning bissektrisasi £P kesmaning o‘rta perpendikulyari bo‘ladi
vau ABP uchburchakka tashqi chizilgan aylana markazidan o‘tadi.

Xuddi shuningdek ZPCB burchakning bissektrisasi ham ABP
uchburchakka tashqi chizilgan aylana markazidan o‘tishi ko‘rsatiladi.
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2-isboti.

PAB uchburchakka tashqi chizilgan
aylana markazi O nuqta bo‘lsin(yuqorida-
gi rasmga qaralsin). LOAP = Z0P4A=«
deb belgilash kiritamiz. U holda
ZAOP =180—-2¢ bo‘ladi. Undan tashqari

ZPAD : ZPBA: ZDPA=1:2:3=/ZCBP: ZBAP: ZBPC

tenglikdan

ZPBA . /DPA-= 34PBA

ZDAP = larni, ulardan esa
<ADP=180-<DAP-<DPA=180-<PBA/2-3<PBA/2=180-2(90-a.)=20.
ga erishamiz. Natijada Z4AOP+ £ZADP =180 dan P,0, 4,D nuqtalar
siklik(bitta aylanada yotadi) bo‘lishini topamiz. Xuddi shuningdek
P,0,B,C nuqtalar siklik ekanligini topish mumkin. Bundan kelib
chiqadiki, DO chiziq ZADP burchakning ichki bissektrisasi ekanlig-
ini aniqlaymiz. Xuddi shunday CO-chiziq ZPCB burchakning ichki
bissektrisasi ekanligi isbotlanadi.

2-masala. a,b,c,d haqiqiy sonlari a>b>c>d >0 va
a+b+c+d =1 shartlarni qanoatlantiradi. U holda quyidagi tengsiz-
likni isbotlang:

(a+2b+3c+4d)a"b’ccd? <1

Yechimi. O‘rta arifmetik va o‘rta geometrik(O‘A-O°G) tengsizligiga

ko‘ra quyidagi tengsizlikni yoza olamiz:

a-a+b-b+c-c+d-d 5 avbrerd[ apb e gd
a+b+c+d

Agar a+b+c+d=1 shartdan foydalansak, u holda
ab’c¢d? < a® +b* +c* +d* ga ega bo‘lamiz.
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Oxirgi tengsizlikning har ikkala tarafini a+2b+3c+4d gako‘pay-
tirib quyidagiga erishamiz:
(a+2b+3c+4d)a’b’c‘d? <(a+2b+3c+4d)(a* +b*+c* +d?). (1)

Endi masala shartida berilgan a > b > ¢ > d > 0 shartdan foydalan-
amiz. Biz b > d shartdan quyidagi tengsizlikni yozamiz:

a+2b+3c+4d=a+2b+3c+3d+d<a+2b+3c+3d+b=a+3b+3c+3d

Xuddi shuningdek pastdagi tengsizliklarni yozamiz:
a+2b+3ct+4d=a+2b+3c+2d+d+d<a+2b+3c+2a+b+d=3a+3b+3c+d
a+2b+3ct4d=a+b+b+3c+3d+d<a+a+b+3c+3d+a=3a+b+3c+3d
a+2b+3ct+4d=a+2b+2c+c+3d+d<a+2b+2a+c+3d+b=3a+3b+c+3d

Biz (1) tengsizlikning o‘ng tarafini yuqoridagi tengsizliklardan foy-
dalanib kattalashtiramiz

(a+2b+3c+4d) (@’ +b*+*+d?)<a’(a+2b+3c+4d)+b’ (a+2b+3c+4d)+
+c?(a+2b+3c+4d)+d*(a+2b+3c+d)<a’(a+3b+3c+3d)+b*(3a+b+3c+
+3d)+c*(3a+3b+c+3d)+d*(3a+3b+3c+d)<(atb+c+d)=1

Bundan esa

(a+2b+3c+4d)a’b’c‘d? <(a+2b+3c+4d)a’ +b* +c*+d*) <1
ya’ni isbotlashimiz kerak bo‘lgan tengsizlikni hosil qilamiz.

Izoh. Shuni ham alohida ta’kidlab o‘tish kerakki (1) tengsizlikda
tenglik sharti a=b=c=d =1/4 bo‘lganda bajariladi. U holda (1)
tengsizlik quyidagi ko‘rinishni oladi:

(a+2b+3c+4d)a’b’c’d? <(a+2b+3c+4d)a’ +b* +c* +d?) =§<1

3-masala. Vaznlari 1,2,3,...,4n bo‘lgan 4n ta toshlar berilgan. Har bir
tosh n ta ranglardan biriga shunday bo‘yalganki, bir xil rangga bo‘yal-
gan aynan to‘rttadan tosh bor. Berilgan toshlarni quyidagi ikkita shartlar-
ni qanoatlantiriladigan qilib 2 ta uyumga ajratish mumkinligini isbotlang:
» Ikkala uyumdagi toshlar umumiy vaznlari o‘zaro teng.
* Har bir uyumda bir xil rangga bo‘yalgan aynan ikkitadan tosh bor.
Yechimi.

@ FIZIKA, MATEMATIKA va INFORMATIKA Sooe.




24 MATEMATIKA JOZIBASI

Toshlarni vaznlariga moslab nomerlab chigamiz. Masala yechimining
birinchi g‘oyasi quyidagi tenglikka asoslangan:

1+4n=2+(M4n-1)=3+4n-2)=4+4n-3)=..

Bir xil rangli bo‘lgan toshlarni bir xil quti(box)larga solamiz. Nati-
jada n ta qutiga ega bo‘lamiz. Har bir k =1,2,...,2n uchun nomer k va
4n+1-k nomerli toshlarni ip bo‘lagi bilan tutashtiramiz. Endi masalani
isbotlash uchun quyidagini isbotlaymiz: har bir iplarni ko‘k yoki yashil
ranglardan biriga shunday bo‘yash mumkinki, natijada har bir quti 2
ta uchi yashil va 2 ta uchi ko‘k bo‘lgan iplar bilan bog‘langan bo‘ladi
(bunda bitta qutidagi 2 ta tosh tutashtirilgan bo‘lsa, o‘sha rangni 2 ta
deb hisoblaymiz).

n =35 bo‘lgan holda 20 ta toshni 2 ta uyumga quyidagi 2-rasmdagidek
ajratamiz:

Agar biz qutilarni uchlar sifatida, iplarni qirralar sifatida qarasak
isbotlanishi kerak bo‘lgan masala quyidagi tasdiqqa teng kuchli:

Tasdiq. Har bir uchida kvadrat turadigan n ta uchga ega bo‘lgan
multigraf berilgan. Bunda har bir uchidagi kvadrat uchlarini roppa-rosa
2 ta ko‘k va 2 ta yashil ranglarga bo‘yash mumkinligini isbotlang.

Isboti: 4 juft son bo‘lganligi uchun bog‘lamli grafning har bir kom-
ponentasini Eyler zanjiri orqali bog‘lab chigish mumkin. Natijada k ta
uchli bog‘langan komponentalar, 2k ta girraga ega bo‘lgan Eyler zan-
jiri hosil bo‘ladi. Shu sababli biz bu qirralarni ko‘k va yashil ranglarga
bo‘yab chiqa olamiz.

4-masala. Butun n > 1 son berilgan. Bir tog‘ning qiyaligida n’ ta
bekatlar shu tog‘ning turli balandliklarida joylashgan. 4 va B kabel
osma mashinalari kompaniyalarining har biri & ta osma mashinalarga
ega bo‘lib, har bir osma mashina gandaydir bekatdan undan yuqorida
joylashgan gandaydir boshqga bekatga olib boradi (oradagi bekatlarda
to‘xtamasdan). A4 ning k dona osma mashinalarining har biri & ta
turli boshlash bekatlari hamda £ ta turli tugash bekatlari mavjud. Bun-
da yuqoriroqdan boshlagan osma mashina harakatini yanada yuqori-
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roqda yakunlaydi. B uchun ham xuddi shunday. Agar quyirog‘idan
yuqoridagisiga bitta kompaniyani bir yoki bir nechta osma mashinalari
bilan yetib kelish mumkin bo‘Isa, u holda bu ikkita bekat 1 ta kompaniya
orqali bog‘langan deyiladi (bekatlar orasida boshqa harakatlar taqiqla-
nadi). Shunday eng kichik musbat butun 4 sonini topingki, bunda doim
ikkita bekat mavjud hamda ular har ikkala kompaniya orqali bog‘langan.

Yechimi. Masalaning javobi n? —n+1. Biz k =n* —n holi uchun
2 ta kompaniya orqali bog‘lash mumkin emasligini ko‘rsatamiz.

Avvalo n=4 bo‘lgan hol uchun masala yechimini quyidagi kelt-
iramiz hamda shu chizmadan foydalanib yechimni umumiylashtirish
mumkin (bunda qizil chiziq orqali A kompaniyani, ko‘k chiziq orqali B
kompaniyani belgilaymiz) 2-rasm.

Bunga ishonch hosil gilishuchun 4 va f f ‘

B larni bog‘langan komponentalari yo‘l | | . ..
bo‘lgan graf'sifatida tasavvur qiling (bunda 1 f 3
qgirra bo‘lmasligi ham mumkin, qirralarning | | |
yo‘nalishi ahamiyatga ega emas). Agar o« ——-*" " h 4
k=n>—n+1bo‘lsa,uholda 4 va B larn- | | ;“ |
ing har biri roppa-rosa n—1 ta bog‘langan , . .
komponentalarga ega bo‘ladi.

Ammo, xususan A ning qandaydir bitta komponentasi n+1 ta uch-
ga ega bo‘ladi. Bu komponenta B grafning ham 2 ta uchini o‘z ichiga
olganligi kelib chiqadi. Bu esa biz isbotlashimiz kerak bo‘lgan holatdir.

Izoh. Bumasalada birinchi e’tibor berish kerak bo‘lgan narsa bekatlar
sonining n” ta ekanligi. Bu esa chizma chizib olishda katta yordam be-
radi. Undan tashqgari “yuqoriroqgdan boshlagan osma mashina harakatini
yanada yuqoriroqda yakunlaydi” degan jumla ortiqcha hisoblanadi.

S5-masala. Har birida musbat butun sonlar yozilgan n ta (n>1)
kartochkalar berilgan. Ulardan ixtiyoriy ikkitasinining o‘rta arifmetigini
olsak, qandaydir bitta kartochka yoki ko‘proq miqdordagi kartochkalar
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topiladiki, ularda yozilgan sonlarning o‘rta geometrigiga teng bo‘ladi.
Qanday n uchun bundan kartochkalardagi sonlarning barchasi o‘zaro
teng bo‘lishi kelib chigadi?

Yechimi. Biz bu masalaning javobi barcha n > 2 ekanligini ko‘rsa-
tamiz.

Umumiylikka zarar yetkazmagan holda EKUB (q,,a,,...,a,) =1 deb
olamiz. Agar EKUB(a,,a,,...,a,) =m bo‘lsa, u holda barcha sonlarni
m gabo‘lib yuborib natijada hosil bo‘lgan »n ta, EKUB(a,,a,,...,a,) =1
shartni ganoatlantiruvchi sonlar bilan ishlaymiz

Faraz qilaylik bu sonlar ichida £ ta turli sonlar mavjud bo‘lsin va
ularni g, < a, <...< a, ko‘rinishda tartiblab olamiz. Masalaning shartidan
hamda EKUB(a,,a,,...,a,) =1 danbilib olishimizmumkin-ki, a,, i =1,n
larning barchasi toq sonlar bo‘ladi. Qandaydir j, j <k soni uchun
a;a,,,..a, larning barchasini bo‘luvchi biror p tub soni mavjud

1

bo‘lsin. U holda masala shartiga ko‘ra ‘U“L% soni kartochkalarga

yozilgan bir nechta sonlarning o‘rta geometrigiga teng bo‘ladi. Bunda

a.+a, ) o .
a. < JT”I shartga ko‘ra ulardan kamida bittasi @; ga teng yoki

Jj-1

+a, .
undan katta bo‘ladi. U holda %E p ekanligi, undanesa a; ,:p ni

topamiz. Bu esa farazga zid ya’ni bunday p tub soni mavjud emas.
Bundan kelib chiqadiki barcha n>1 lar uchung, =a,=...=a, =1
bo‘ladi.

6-masala. Quyidagi tasdiq o‘rinli bo‘ladigan musbat o‘zgarmas ¢
mavjudligini isbotlang:

Birdan katta n butun son va tekislikda n ta nuqtadan iborat S
to‘plam berilgan. Bunda S to‘plamdagi ixtiyoriy ikkita turli nuqtalar
orasidagi masofa birdan kichik emas. U holda S to‘plamni ajratuvchi
shunday / to‘g‘ri chiziq mavjudki, bunda S to‘plamning ixtiyoriy
nugqtasidan / to‘g‘ri chiziqgacha bo‘lgan masofa cn™"” dan kichik emas.
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(Agar S to‘plamda yotgan 2 ta nuqtani tutashtirishdan hosil bo‘lgan
kesma / to‘g‘ri chiziqni kesib o‘tsa, u holda / to‘g‘ri chiziq S to‘plamni
ajratadi deyiladi)

Izoh. cn™'” shartning o‘rniga kuchsizroq bo‘lgan boshqa cn™® nati-

jalar topilganda ham a > 3 qiymatiga qarab ball berilishi mumkin.

Yechimi. S to‘plamdagi nuqtaning qandaydir m chizigqa proyek-
siyalari ichida 2 ta ketma-ket kelgan proyeksiyalarning orasidagi ma-
sofaning maximumi & bo‘lsin. Masalani yechish uchun & > Q(n™"?)
ni isbotlaymiz.

Quyidagi ta’riflarni kiritib olamiz:

1.4 va B nuqtalar S to‘plamdagi orasidagi masofa eng uzoq
bo‘lgan nuqtalar bo‘lsin. Bundan esa qolgan barcha nuqtalar markazlari
A va B nuqtalarda hamda radiusi R = 4B >1bo‘lgan aylanalarning
kesishgan joyida yotishi kelib chiqadi.

2. Biz B markazli aylananing XY vatarini quyidagi shartlarni qa-
noatlantiradigan qilib olamiz: XY L AB hamda 4 nuqtadan XY va-

1 .
targacha bo‘lgan masofa roppa-rosa - gateng bo‘Isin.

3. B markazli aylananing XY vatar bilan ajratgan segmentlaridan
kichigini I" orqali belgilaymiz.

Quyidagi I" soha sariq rangga bo‘yalgan hamda S dagi nuqtalar
ko‘k rang bilan berilgan:

Tasdig-1. Quyidagi tengsizlik o‘rinli: XY < 2ns )

Isboti. AB kesmaga tushurilgan n ta nuqtaning proyeksiyalari
orasidagi masofa ko‘pi bilan d bo‘lgani uchun quyidagini yoza olamiz:
R=AB<(n-1)9o

Pifagor teoremasiga ko‘ra:
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XY = 2‘/R2 R—— <2JR——<2\/ ga ega bo‘lamiz.

Tasdiq-2. Quyldagl tengsizlik o‘rinli: XY > 7( 5 o' - lj

Isboti. T" segment kichkinasi bo‘lgani uchun (kengligi /2 ga teng)
I’ segmentdagi nuqtalarning XY kesmaga proyeksiyalari orasidagi
masofalar kamida \75 /2 gateng (ammo & dan ko‘p) bo‘ladi. Bundan
esa kelib cl\l/i_qadi.

3
xy >==(|r|-1)

Ikkinchi tomondan I' segmantdagi nuqtalarning 4B kesmaga
proyeksiyalari orasidagi masofalar ko‘pi bilan ¢ ga teng, natijada

r> Lo
2

ni olamiz. Bundan esa 2-tasdigning isboti kelib chigadi.

Yugoridagi 2 ta tasdiglarning xulosalarini birlashtirib & > Q(n™"?)
ga erishamiz.

Izoh. Masaladagi 1/3 soni optimal hisoblanadi va uni yaxshilash
imkonsiz.
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ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

KOMIBIOTEP TPAGUKACH NPEAMETUHU
VKATHUIIIA MMATAIMOH MOJEJJIAPHUHT
AXAMUSITH BA VJIAPHU SIPATUII TEXHOJIOTUSLJIAPU

M. T.Illoomonxkynos, T.H. Kopu Huézuii homuoaecu
V3IT®UTHU masnu dokmopanmu

O.T.Omamypamos, Cam/[AKU Ax6opom mexnonocusiapu
Kageonacu kamma yKumyeuucu

Yuby maxonaoa mavaum myaccacanapuoa komnwvromep epaghuxacu
Gdanunu yxumuw camapaoopiuuny OWMUpUUOad UMUMAYUOH
MOOENNAPHUHS aAXaAMUAMU IOKOPU IKAHIUSU 64 MOOENNIAUMUPULY
bockuunapu maooux smunean. Umumayuorn mooeniapuu mavium
mMyaccacanapuoa Hcopuil dmuul emapiu 0apaxicaoa dIMaciueu Kyzea
MawaianmMoKoda, axbopom mexHoI02UANAPU PUBONACIAH2AH ACPOa
UMUMAYUOH MOOENNAPHU KYALaul YIKAH 10myKiapea oaud Keiaou.
Hmumayuon mooennapnu apamuwt 60cKuuiIapu 6a mMakcaoiapu
MYPAKKab MacanaiapHu camapanri edutHuHe acoCuli d1emeHmaiapuoan
MOC Key8uu MoOeLIapHu Kypuul 8a yiapoan (hotioanranumus Xucoonaaou
wy oouc uMUmMayuoH MooenNap acocuod YKUMuWHU mawkul Jmunl
MEXHONOUANAPYU MAOKUK IMUTCAH.

Taanuy cyznap: mumayuon mooen, Mamemamux Mooei, KoMnblomep
epagpuxacu, pacmpiu epaguxa, 6eKMopiu epaghuxa, nuKceib, YUUKIap,
MUSUMAU MAXTUT, AN2OPUMMUK MULLAP AXOOPOM MEXHONOUALAPU.

The article emphasizes the importance of simulation models and
modeling stages in increasing the effectiveness of teaching computer
graphics in educational institutions. It is obvious that the introduction
of simulation models in educational institutions is not enough, the use of
simulation models in the age of advanced information technologies leads
to great success. The stages and goals of creating simulation models are
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the construction and use of compatible models from the main elements
of effective solution of complex problems, therefore, the organization of
training based on simulation models is studied.

Keywords: Imitation model, mathematical model, computer graphics,
raster graphics, vector graphics, pixels, lines, structural analysis,
algorithmic languages, information technology.

B cmamve noduepxusaemcs 6axCHOCMb UMUMAYUOHHBIX MOOeLel
U 9MAaAn08 MOOeIUpOBaHUs 8 NOBbLUEeHUU dPPekmusHocmu 0OyueHus
KOMNbIOMEPHOU epaghuxe 8 00pasosamenvhvix yupedicoenusx. QuesuoHo,
umo @HeOpeHUs UMUMAYUOHHBIX MoOdenell 8 00paA308amenbHbLX
VUpexscOeHUsX HedOCMAamouHO, UCTONIb308AHUE UMUMAYUOHHBIX MOOeell
8 8eK NepedoBvlX UHMPOPMAYUOHHBIX MEXHOLO2UL NPUBOOUM K OOTLUUUM
yenexam. dmanamu u yeiamu co30aHUs UMUMAYUOHHBIX MOoOeell
AGNAOMCA NOCMPOEHUE U UCNONb30BAHUE COBMECTUMbBLX Moderell
U3 OCHOBHLIX DNIEMEHMO8 IPPEeKMuUBHO20 peueHUss CLOACHBIX 3a0at,
NO2MOMY U3YUAEMCS OP2aAHU3AYUS 00YYEeHUs HA OCHO8E UMUMAYUOHHBIX
Mmooernel.

Knroueswvie cnosa: Umumayuonnas mooensb, mamemamuieckas
Mooenb, KoMnblomepHas zpaguxa, pacmposas epaguka, 6eKmopHas
epaguxa, nukceiu, IUHUY, CMPYKMYPHBIU AHATU3, AICOPUMMUYECKUE
AZbIKU, UHGOPMAYUOHHBIE MEXHONOSULL.

Macananusnr gon3aponuru. IMuTanuon mojen — Oy Tallky Ba HYKU
TabCUpIIAp OCTUAATH TU3MIIAPHU E3WII MAXXMYaCH Ba TAITKU TabCUpIIap
TU3UMHHHT HIIUIAII JITOPUTMIIAPH €KUM TU3UMHH XOJIATIIAPUHU Y3TrapHIil
Koujacuad noopar. by anroputM Ba Kouaanap MaBxKy/ OyIraH aHaTUTHK
Ba COHJIM €UMMJIAPHU aHUKJTAITHUA UMKOHUHYU OepMaiiTi, aMMO TH3UMHHU
WIILIAMI )KapaéHUHU UMUTANUS KHIUII (KyYUPHIT) Ba KU3UKTUPAETIaH
XapaKkTepUCTUKATIApHU Yirdam €KUM aHuKJIall MIMKOHUHU Oepau [2].

SIXmmm Mozien KypHIn )apaéHUHUHT YBOJIIOTCHOH (PHBOXKIIAHYBUYAH )
xapakrepza oy Taduuii. [LlyHuHT yayH Monen Kypuiiia OuTTa Mojiesn
OwyiaH YeKJIaHWO KOMMHMAau. AHUK yiyamiapra acociaHraH XoJiaa
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a) 3D kapkac 0) Buzyan koHnenryan B) Busyau pean
KYPUHUIIN KYPUHUIIN KYpUHUIIN

Pacm 1. UmuTanuon MoaeJ1 ipaTuiium 00CKUYH.

TexHrKa HyHaNMUIIMIATH OJIMH TabJIU Myaccacaiapy Tajgadanapura
KOMUIbIOTEp rpadukacu nactypiapu €paamuaa Oepuinaérran
TONIIUPUKIAPHU KOMIIBIOTED MMHUTAMOH MOJEJap acocuia
TYLIYHTUPUII Ba UMUTALUOH MOJeIUIap spaTuil Oockuwiapu Oyiinda
METOJIMK KYJUTaHMaJIap sIpaTuIl 1013ap0 Macaianapaad Oupuiamp.

Sna Oup Macana Xycycuza TYXTanuO YTHUIITHU jK0u3 1e0 OmtamaH.
SIbHU TabIMM TU3UMUHMHT Oapya OYFuHIapyIa MyJIbTUMEINANHN YKYB
KyJUlaHMaap spaTHIl Ba >KOPUH ATHII xaM Aoi3ap0d Macananapaan
oupunup [1].
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¢) 3D kapkac kypu- 1) Busyan kormenrtyant ¢) Busyai pean
HUIIH KYpUHHUILN KYpUHUIIA
Pacm 2. UMuTaIMOH MoeJI IPATHIMII 0OCKUYH.

HmuTanmon Mozeuiap aHaJIMTHK Ba COHJIA MOJIeIIIapiaH (hapKIUpOK
KeHT cuHdAaru o0beKT Ba apaéHJap y4yH SPaTUIUIIA MYMKUH.
HMuTanoH MoieTIapHU SIPaTUIl YIyH OaT/ia UMUTAIIMOH MOJICIUIApPHU
TacBupiai (E3UII) BOCUTAJIAPU YHUBEpPCANl €KM MaXCyC alrOPUTMHUK
TUJIAp Ba KOMIBbIOTEp rpaduKkacy gacTypiaapuaaH KeHr GoiiananaMus.

Mozen KypyBuM KyHUIaruiapHi amalra OIIrupa OJHIIY JIO3UM:

» yMyMHH MacallaHW COJQJapOK KHYMK Macajajapra axparud
OJTHILL;

» MakCcaJHH aHUK HQoaair;

»  YXIIANUTAKJIAPHU KAAUPUO TOTIHIIL,

» KyWWIraH Macajiara MOC KeJlyBY4M Maxcyc HaMyHaJIapHH KypHuO
YUKUIII,

» MablyM Oup OeNTHIalUIapHU TAHJIAIIL,

» KYpHHHO TypraH MyHocaOaTiIapHH KaiiJ| eTUIII,

» arap MOJICJIHM MareMaTukK udopaanam MyMKHH OYyica, OyHra
SPUIIINIII BA YHU KEHTAUTUPHIII 3apyp aKC XOJI1a MOJICITHH COTAIAII THPHIIT
Kepax.

YMyMaH aWTranjaa, MMUTAIMOH MOJEJIHU KyWHJa KypcaTuiraH
amasutapaaH ¢oiananud conaatamTUPUITUMA3 MYMKHH:
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l Afpuam
V3rapyBwanapHs
AVKOTHIN ExH
DHpIAIITHPHIN

VPraHHIasTT
aH
MHEIOPIAD
VpTacHmard
YH3IHKIH
OOFMHKIHKH
N [ 2EHKTIAI N\

VarapvedH
MHKIOPIIADHH
KOHCTAHTANAPTa
AHTANTHPHIL,

I3HMIa #HANA
KAThHI

derapaBHi

111 PHH

Pacm 3. Moaea Ty3uiaui ;kapaénu.

MopnennapHuHr pean MyHocabaTiap Ba KOHYHUSTIApHU YpraHHII
BOCHUTACH CHU(ATHIArK aXaMUATH XKy/la KaTTa. Yiap MyJloxa3alapuMH3HA
TapTHOTa COJTUII, HOAHUK TyIITyHYaJIap Ba BaKTTa OOFIMK MyHOCA0ATIapHU
aHIVIalra, Tajgal KWIMHAIUTaH pecypciIapHH aHuKIamra épiam oepaiu.

Komntorep nmuTanimon mozenu — Oy peaj Xoauca Ba jkapaéHHUHT
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KOMMIOTEp JNacTypiiapu acOCHUJArd aJeKBarT €KU SKUHIAIITHPUITAH
Mozaenuaup. Kommrorep acocuiaru MMUTAMOH MOJICTAII THPHII OJ]aTAa
00eKTHHU YpraHull, Xoaucanaap, MpeaAMeT coxa, XaéTui Ba3UsATIap Ba
MacajalapHUHT KaHJal kypuHuiaa Oynummaan oonuianagn. OGekT
Vpranu® OyIuMHraHAaH CYHT Mojen Ty3uiaau [3].

Mogen Ty3umiia acocuil 0ol oMIIIIap aKpaTUiaaau Ba UKKHUHUU
Japakanwiapy Tanuiad rdopunaau. YHIAH CYHT alropuT™, JAcTyp
Ty3UJaad Ba KOMHIIOTEP KCIEpPUMEHTH yTKasunanu. Kommrorep
MMUTAIMOH MOJIeIHIaH YKyB kapaéHiapuaa (oiganaHun aHaTuTHK
(xucobmaii Ba MAaHTUKUH ) Ba KOMITFOTEPHUHT 00pa3/iy KYpUHHUIINAA YKYB
MarepuaUIapUHU TAKIUM STHII IMKOHUSTIIADUHE XaM/a YpraHmiaéTran
OOMEKTHUHT MYKHU Ba TAIlIKH XOCCAJIapUHU HAMOEH KWJIMILITa 3aMUH
apatagu. KOMIIOTEp MUMHUTALMOH MOJENU acocuaa MyITHUMeIuaiu
AJIEKTPOH KyJUIaHMajap Ba BUPTYyas JIAOOpaTOPUSUIAPHU SIPAaTHII Ba
ynapaas GoiagaHuIl UIIapy Hyara KyHuiau.

Mopnen — Oy Garropar KWIHII Ba KHECTAI BOCUTacH 0YI10, MAaHTHKHIA
ycyn épaamMuia erapinya WIIOHY OWJIaH ajNTepHAaTHUB XapaKaTIapHU
Oaxonam, OamropaT Kuiauil, ad3ajjiapuHu TaHJIamra €Ku OOpIuK
OJIaMHM aHIJIaIlra UMKOH Oepamu. MuTarus — eca MOAEIIAI TUPHIIT
KYpUHUIIapuaaH Oupuaup. Mozgemnapnan OyryHrd KyHAa KyHunara
cudamiapaa GpoimanaHul MyMKAH:

- OOpIMKHUHT MOXATHUHU aHIJIAII BOCUTACH;

- ¥3apo MyHocabar BOCUTACH;

- VKATHUII Ba YpraTulll, IyFy/UIaHTUPUIL BOCUTACH ;

- Oamropar KUJIHIIl BOCUTACH |

- Ta)KpUOaJapHU YTKA3UII BOCUTACH.

MoxuaTtu kuxatuaaH ¢aH Ba TEXHUKAHUHT PUBOXKJIAHUIIU
WHCOHHUHT TaOWi XoAMCAalapHU UMUTALUS KUIHUII KOOWIUATHHU
pUBOXKJIaHUIIM OuiaH yamOapuac Oornukanp. Mypakkad macananapHu
camapalti e4MIITHUHT aCOCH ANIEMEHTIIapUIaH MOC KeTyBUM MOJIEIIIapHU
KYpHII Ba ynapjaaH ¢oinamaHui XHcooIaHaIu.
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Bynpait Mmonemiap Typiu Xuil KYpHUHUIILIIAp/a OYIMIIN MyMKHH, aMMO
yiaapaH eHr KyI KyJUIaHWIaJuraHu — Oy MaTeMaTHK MOAeIIapaup.
VYHaa pean onaM, 0ObEKT Ba XoJucajap MareMaTHK Oenruiap opkaiu
nudonanananu. baxrra Kapim, Xxap A0MM XaM KyHWIraH mMacana y4yH
MaTeMaTHK MOJIe]l KypHuo OYyiiaBepMaiiiu.

Kymuia6 canoar, xapOuii, MeTuIIHa, Ba TABJIUM TU3UMIIAPHUHA YpraHap
9KaHMH3, OU3 MaKCaaHU aHWK KYHUIIMMU3, 3apyp YEKIaHUILIAPHU
YpHaTum3, 0u3 KypaéTral Mojiesiap TEXHUK Ba UKTUCO/IUI KOHYHJIapra
OVHCHMHHMINIMHYA Ha30paT WIMIIUMHU3 MYMKHH. ByHJa TU3UMHUHT
KOMIIOHEHTAJIapu YpTacuaaru Myxum OOFTaHUIIIAPHU aHUKJIAIIMMU3 Ba
y €1 Oy MaTeMaTHK KYpHHUIIIa MdoranamMu3 MyMKUH. Mozesuiapian
peat oJJaMHUHT, OOPJIUKHUHT aHTIIaIl BOCUTACH cudaTuaa Gporaammuru
XaMmMmara aéH.

VY OW3HMHI TylIyHYaJapUMU3HU TapTUOIIalIra, TU3UMIa COJIMILTa,
Kapama-Kaplly TylIyHJajlap Xakuja XyjJocanap YuKapuimmara épiam
Oepurin MyMKHH. Moien y3apo anoKagopIuKHH, Talad KUIWHAAUTaH
pecypciapHu aHUKJIAIIIA SHT SXIITH BOCUTAIApIaH OMpH XUCOOIaHaIH.
Myrokat BocuTacu cudaruia IryH1 alTUII MyMKAHKH, SIXIIU KypUJITraH
MOJICTTHUHT 06ax0cH OeKuécaup.

MogennuHr cy3nap opkajau udomananigad ad3aaaura yHUHT
Oepwiran Ba3MsTHHM MX4yaM, KMCKa Ba aHUK ubonantamuaaaup. Moaen
KapanaétraH OOBEKTHUHT YMYMUM CTPYKTYpPaCHHH TYIIYHAPIUPOK
KypuHuIga udonanaiiam, Myxum cabad Ba okubaTiapau ouud oepasm.
Monemtap kacOuii Maxoparra YKUTHII Ba YpraTHill BOCUTacu cudaruia
OopraH capu KeHT KYJUTaHHIMOKA.

Xynoca xkuiaub aiTranma, Oy XWJIJard 3aMOHABUN IEJIaroTukK
TEXHOJIOTUSIAap XaMa KOMITbIOTEP UMUTAIIMOH MOJIeJUIap/iaH YKUTHIIIA
Ypuniu doinananuirania, TanadanapHUHT KU3UKUIILTAPUHA, JTAPCHUHT
cudar Ba caMapaJOpIUTHHH OIIUIINATA OJTUO KeTaIu.
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JINDDEPEHIIUAJI TEHIJTAMAJIAP MAB3YCHUHHA
YKUTHII KAPAEHUJA AXBOPOT TEXHOJIOTUSIJIAPHA
BA KOMIIBIOTEP MATEMATUKACH TU3UMJIAPUJIAH
DOMTAJTAHALI

3.0.Ucmounos, A.3. Tanzupos, LL1.Y.Py3zmanos, H.3.Typcynos,
Towkenm myKUMaquiuKk 6a eHaul CaHoam UHCMUmymu
VKUumyeuuniapu

Maxonaoa ax6opom mexHoN02UANAPU 80 KOMNLIOMED MAMEMAMUKACU
musumIapu xakuoa maviymom oepunean. Mathcad ea Maplenune
agpzannuxniapu xamoa oughghepenyuan meneramaiapuu edumioa yuloy
oacmyprapoan Kaumoau ¢oudaranuw Kepakiueu oamagcun 6aén
amub bepunean. bynoan mawxapu, maxonaoa, mamemamuxa ganu
yKumysuuiapu yuyH, mavaum sxcapaénuoa Mathcad ea Mapleoan
Qoiioaranuwea ooup dOup KaHua makiug éa mascuaiap xXam
KeMupuieaH.

Taanu cyznap: axbopom mexmoro2usiapu, KOMHblomep
mamemamuxacu muzumiapu, Mathcad, Maple, ougpgepenyuan
MeHa1ama, mavium sxeapaéuu, epagux, ouazpamma, Pynee-Kymma
yeynu, Junep ycyau.

The article provides information about information technology and
systems of computer mathematics. The advantages of Mathcad and
Maple are described in detail, as well as how to use these programs to
solve differential equations. In addition, the article provides a number
of suggestions and recommendations for mathematics teachers on the
use of Mathcad and Maple in the educational process.

Key words: information technology, computer mathematics systems,
Mathcad, Maple, differential equation, learning process, picture,
diagram, Runge-Kutta method, Euler s method.

B cmamve npedcmasnena ungopmayus no unghopmayuoHHvim
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MEXHONO2UAM U CUCMEMAaM KoMnviomepHou mamemamuxu. 1100podono
onucansl npeumywecmea Mathcad u Maple, a maxace cnocoodwsi
UCNONL30BAHUSL DMUX NPOSPAMM OISl peuteHuss OugghepeHyuantbrbix
ypasuenuii. Kpome mozo, 6 cmamve npugooumcst pso npeosiodceHull u
peKomeHOayul O yuumeseu Mmamemamuxu no ucnoavzoeanuro Mathcad
u Maple 6 yuebrnom npoyecce.

Knwueevie cnoea: ungopmayuonnvle mexuonio2uu, cucmemobl
KomnvlomepHot mamemamuku, Mathcad, Maple, ouppepenyuanroroe
ypasHeHue, npoyecc obyuenus, epagux, ouazpamma, memoo Pymnee-
Kymma, memoo Dinepa.

MabiaymMku ax0opoT TeXHoJIoTHsIapuaaH ¢oiganaHuml YKyB
Kapa€HUHM TALIKWJI STULIIHUHT SHTM Ba caMapalii IIakJulapuaaH
oupuaup. by, acocan, YKyBUMIIApHUHT MyCTAKWIT HIIUIAPUTa KapaTUiraH
aHUK OUp YKYB JACTYpPUHH aMajra OIIUPHILIUD.

AXOOopoT kaMusTHTa YTUII TabhJIUM Ma3MyHUHH Ba YKHTHII
yCyJUIapUHU MOJEPHU3AIHUS KUIHUII YUYYH SHTU UMKOHUATIAD
oumokaa. KomnbroTep MatemMaTuk OUIMM Ba KYHUKMaJapHU TY3UII Ba
TU3UMJIAIITUPHUIL, TyHEKAPAIIHU IIAKIJIAHTUPUII Ba YKYBYM OHTHUHU
PUBOXKJIAHTUPUII YUYH Ky4JH BOCHUTara aiianMokaa. MaremMaTuKkaHu
VKHUTHIIIA KOMITBIOTEPIaH TU3UMIIN (HOMAaTaHNII A KyHUIaru acoCcui
¢bukpnapau xucoOra onum kepak: KyTunaérran HaTHKaHU OIUII YIyH
VKyB Jkapa€Hula KOMObIOTEpAAH NTOUMUMN paBuiiga (oilganiaHuil
wapT; YKUTYBUH KOMIBIOTEPHH SXIIH OHIIMIIN, YKYB MaTepHAIHIaH
YKyBUMIIapHU (aOJTAIITUPHUINTAa HYHAITUPUITAH TYypiau XUl YKYB
daomusamIapuna GoigaNaHUI yIyH MOCIANIYBYaH METOIOJOTHSHU
KyJaMoru 3apyp [1].

Keiiunru BakTiapaa MareMaruka Ba MHpopMaTuka QaHiapu
KeCUMHIa STHTH (pyHIaMEHTaI-UIMHANA HYHATUII “KOMIBIOTEp MaremMa-
TUKAacH’ HYHAJIMIIW Nai10 OVIaM Ba WIIMHA XUCOO-KUTOOMapaa Xam/ia
VKYB jkapa€Hiapuaa KeHI KyJUIAHWIMOKAA. X03UPIH BaKT1a KOMIIBIOTED
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MaTeMaTUKacH, KOMIIbIOTEP WHIYCTPHICH Ba MporpaMMaallTHPHIL
TEXHOJIOTHSJIADUHUHT JKaJxall cypariap OWJIaH PHUBOXJIAHUIIHU
TabIUM-TapOusl, UIMHI-METOJUK Ba WIMHUNA TAaJAKUKOT HILIAPUHU
aBTOMATIAMITUPUIIHUHT acocu cudaruga 3bTUPOd ITHIMOKJIA.
AWHM BaKT/Aa 3aMOHaBUN axOOpPOT TEXHOJOTHSJIAPU COXAacuia KyJra
KUPUTWITaH IOTYKJIAPHU KYJUTalll HATHXKACKIA MIIMUN-TAIKUKOT, HIIMHIA-
METOAUK, UIMHUI-TEXHUK, WHKCHEPIUK, MOJIUSIBUN Ba UKTUCOIUH,
KUMEBUH, OMOJIOTHK MacalalapHA €YHUITHA aBTOMATIAIITHPHUII TOMOH
WyHANTUpWITaH KYT1ad JacTypuil BocuTalap MaBxXymaup. MacamnaH:
Mathematica, Maple, Matlab, Mathcad, Derive, Scientific, Workplace,
Femlab, FeexPDE kabu yHuBepcan nactypuii Myxutiap miyiap sKyM-
nacuganaup. bynapnan ukkuTacu npodeccruoHall MaTeMaTUKIIap Ba
WIMHA-TaIKUKOTIAp oMb OOpyBYM MyTaxaccuciap TOMOHUAAH KEHT
KYJUJTAaHWJIMOK/A.

Mathcad nH>xeHepIHK XUCO0-KUTOO UIITAPUHUHT HHCTPYMEHTH CH-
¢aruna nnab yukuiarad 0yauo, Xo3upaa eTapinda MypakkaOIuKKa sra
Oynran Xxuco0-kuToOIapHu OakapHIAa, HIMHA-TEKIINPHII UIILTapUIa
Xap XUJ COHJIM allTOPUTMJIAPHU Ba aHAJIUTHUK ajIMallTHPHUILIAPHU
Oaxkapuiga GonanaHuIMOK/IA.

Maremarrka aHUHHU YKUTHIIIA aXOOPOT TEXHOIOTUSUIAPU COXACH 1A
KYJIra KUPUTHJITAH DHT WIFOP IOTYKJapiaH XucooOmanran Mathcad,
Maple gactypuit MmyxuTiapuaad ¢oianaHUII JAPCHUHT KU3UKAPIU
Ba caMapaiu OYIMIIMHY TABMHUHIOBYM aCOCHIA ME30HIapIaH OUpUAND.

Mathcad npodeccop-ykutyBuunap, craxeépiaap, TaAKUKOTUH-
map, acrupaHTiIap, Tanabanap, TeXHUK MyXaHIuciap Ba Gu3HKIap,
KoaBepca Oapua kacO srajapu ydyH XUCOONAII WIIapUHU Oakapuo
OepyBUM acTypuil TABMHUHOT XucobOnaHagau. by mactyp Ounan Typiau
kacO srajapu ¥3 coxalapura TETHIUIM MacajajlapHHU Xall dTUIIN Ba
KepakKIi rpaduKIapHu, TrarpaMMaiapHy oJMIIIapu MyMkuH. Mathcad
JacTypHHHU, OOIIKa4a KWIUO0 aifTran/a, JacTypiiail THIN ASUHIIT MyMKHH.

Macanan, nuddepennunan tenrnamaisapaun Mathcad nactypuna
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euntnga Given-Odesolve xucoOnan 6rorunad GpoiaaaaHuIn MyMKHH [2]:

4 4

3963

¥(x)

Lyt
dx

ry‘(xjdx
0

by epma yuumHuum Taprubmum  y3rapyBun KoddduuueHTIN
nuddepeHnyan TeHnaMa equIl aropuTMH KeJITUPUIITaH.

Masbnaymku, YKyB kapa€Huna nuddepeHiuan TeHIIaMaJapHUHT
TOp JOoWpajgard CUH(GIAPUHU EUYUIl YpraTuiagd, JEKHH TabIuM
*KapaHuJa, OM3, KOMIIBIOTEp MaTeMaTHKacH THU3MMJIApPUHU KYyJUlall
HaTmxkacuiaa JudQepeHran TEeHIIaMaJapHUHT KEHI JoMpaJaru
CUH(UIapUHM €YMII HMKOHUATUIAa 3ra Oynamu3, Oy 3ca JapCHUHT
caMapajy Ba KH3UKapiau OynumuHA TabMuHiaiaun. Mathcad Giv-
en-Odesolve xucob6nam Onoru €ppamuaa euyuM (YHKUMSATAH XOCHIIA
OJIMII Ba YHU MHTETpajUiail MyMKuH. By rokopunaru rpagukaa KypuHuo
TypubOau. flHa myHm Tabkuam kepakku, Mathcad muddepennman
TEHINIAMAJIAPHUHT YMYMHUH Ba aHaJIMTUK EUUMJIAPUHM  TOIHII
UMKOHUSTHTA 3ra 3Mac. by Mmyammonun Maple Tuznmuma xaj KUJTUII
mymkuH. Juddepennman tenrmamanapad Maple mactypuma ednmiga
dsolve(Tenrnama, ¥3rapyBud, BapuaHT) KOMAaHAACH MIILIATHIIAIM,
Oy epma Ttennmama — juddepeHIMAT TEHIIaMa, Y3rapyBud —
nuddepeHnman TeHrIaMa e9MMH, BApUAHT — MApT OyJIMaraH mapaMmerp
6ynu6, xanut cyz=kuiiMar kypunumaa oepunanu [3]. Maple dsolve
KOMaHacH EpaaMua Kym connaru nuddepeHnuan TeHriaMaJlapHuHT
YMyMHH Ba aHaJUTHK €YMMJIAPUHU TONMII MYMKHH. Arap BapHaHT
type=exact kypuHHIIAa Oepuiica, aHAJUTUK €4UM TOIMILNTa Xapakar
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KUIuHAAW. Arap BapuaHT type=series KypUHHIIIa Oepuica, €4uM
KaTop KYpUHHIIAA H3JIaHAAU. ATap BapuaHT type=numeric KypuHHUIIIA
Oepuiica, COHJIM €9MM H3JIaHaau. DHAN KyHuaaru:

0
5;WX)=VXI—WX)+2X

mddepeHIran TeHIIaMaH aHAJTUTUK SYHIITa XapaKaT KHiIaMu3:
> eq:=diff(y(x),x)=sqrt(x"2-y(x))+2*x;

0
eq :=§y(x):4/x2—y(x) +2x

> dsolve(eq,y(x));

2 y(x) o/ x° — y(x) L Ay)x 6x%/x* — y(x) 3x°

- - CI=0

24/x7—y(x) —x  24/x*—y(x —x_24/x2—y(x)—x 24/x% —y(x) —x

EunM omkopMac XoJijia TOAIIH.
> isolate(%,y(x)); komaHmacu €paaMuaa €4UMHH aHAJIUTUK XOJTa

KCJITUpaMU3: 5 1 1
y(x) zzxz +§(—x+«/—_C1 )X+Z—Cl

Arap y(1)=0 Oomnuanfu4 MapTHA KaHOATIAHTUPYBUU
XyCyCHI €4UMHHU TOTIMOKYH OViicak, MapleHuHr solve komaHaacuman
¢oiinananuo, y3rapmac C1 HUHT KHMaTHHUA TONAMM3:
> x:=1;y:=0;s0lve(y = 5/4*x"2+1/2*(-x+sqrt(-C1))*x+1/4*C1,C1);
x=1y:=0 -9
VY xonga, Xycycuil e4uM KyHuaaru KypuHuIaa oymaam:

5,1 9.
y(x)—4x +2(—x+3)x—4

Juddepennnan Tenramanapan Maple nactypu EpraMmua eqninra

JIOUp sIHA OWp HEUTa MUCOJUIAp KeITHPAMU3:
> diff(y(x),x$2)-y(x)=sin(x)*x;
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o’ .
[2 y(x)) ~ y(x) =sin(x) x
ox
> dsolve(diff(y(x),x$2)-y(x)=sin(x)*x,y(x));
1 1 —x
Y(x) == cos(x) o sin(x) x +_Cl "+ _C2 e
by epna, ymymuii eunm tonmnan. Eunmpaaru C1 Ba C2 nap uxtuépuii
y3rapmaciap.

Bborutanrud mapmiap auddepeniman TeHraMaiapaa Bepryi opKain
Oepuiiaau Ba TeHIVIaMa OWJIaH OUpIaIITHPUIAIH:
> restart;dsolve({diff(v(t),t)+2*t=0,v(1)=5},v(t));
v(t)=—t*+6
Xocunanap OonutaHFuy mapmiapaa oneparop kypunummaa: D(D(y))
(0) éxu D(@@2)(y)(0) xypuHHnIaa E3nmamu:
> del:=diff(y(t),t$2)+5*diff(y(t),t)+6*y(t)=0;

0’ 0
del :=£at2y(t)]+5 (aty(t))+6y(t) =0

> dsolve({del,y(0)=0,D(y)(0)=1},y(t),method=laplace);
(=31) (=20) .
y(t)=—e +e

OHAM TYPTUHYM TAPTUOIM TEHITIAaMa €4aMU3:
> de2:=diff(y(x),x$4)+2*diff(y(x),x$2)-cos(x)=3;

o* o
de2 = (6x4 y(x)J +2 (8x2 y(x)] —cos(x)=3
> dsolve(de2,y(x)):combine(%);

1 1 . 3
y(x) =—cos(x) _E—CI cos(ﬁx) _E—CZ sm(ﬁx) +Zx2 + C3x+ (4
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Kyituparun tenrama y4yH €4uM Y3rapyBUYMHU aJIMAIITHPUII yCYIU
épraMuia TOMIIAN:
> restart;q:=(2*sqrt(x*y(x))-x)*diff(y(x),x)+y(x);

0
0= (25300 ) 5300 | +3()

Varapysunan anmamrrupun yays DEtools nakeruauar Dchangevar
KOMaHJJaCH KyJUIAHWUJIaIH:
> restart;q:=(2*sqrt(x*y(x))-x)*diff(y(x),x)+y(x);

7= (2xy(0) =) £ 30 J#300)
> with(DEtools):f:=Dchangevar({y(x)=v(x)*x},[q],X);

f=(2/x*v(x) —x) ((;c v(x) x) +v(x)x.

XX acpuunr 50 wnmrapugan 6onutad Oup BakTaa )Ky/a CEKHH Ba
eTapiuya KarTa Te3JIMK/Aa YTaaurad KUMEBUH peakuusiiap OCTHIA COIUP
OynanuraH >kapaéHIapHUHT KWHETHUKACH ypraHwia OomaHau. AHa
IIyHIa# Ky1u1ad amanmii Macasanap oaaui quddepeHimann TeHriaMmanap
xamaa oanui auddepeHnnan TeHraMazap CUCTEMaCHHUHT aJloXUAa
Typiaapu yuyH Komwm macanacuHu euuiura xeiatupuianu. byHnain
TeHNIaMaJlapHU Maxcyc aAud¢epeHunan TeHrnamainap €Ku Maxcyc
middepeHIman TeHrIaManap cucremacu 1e6 atam MyMKHH. YOy Typra
ternnum auddepeHnnan TeHriaMmanap Ba yIapHHHT CHCTEMACUHU SHT
WIOHYIN XpcoOmanran Pynre-KyTra ycynunu Kymmad coHm edrana,
OJIMHI'aH €YUMHMHT MHTErpajialll OPAJTUFUHUHT HOJNTa SIKUH KUCMHIA
CEeKHH, KEHMHTY KUCMT'a YTraH I, TbHU YTUI (ha3acuia KECKUH Y3rapuIim
ky3arwinu. Kyzatunran xoauca OyHaail Typaru TeHIIaMaaapHH €4ulll
yuyH Pynre-Kytra, Diinep Ba mynap kabu xucoOnail MaTeMaTHKacu
KypcHUJaH MabiyM OyiraH OOLIKA YCY/UIAPHUHT SPOKCHU3 SKAHIUTUHU
omnaupaan. AManuéraa ynoy cuadra Terunuig myHaan nuddepeHmman
TEHIJIaMasap y4YpalJuKy, yJIapHU IOKOpUAa KalJ STHWIraH ycyiiap

@ FIZIKA, MATEMATIKA va INFORMATIKA 2020/6




44

ILG‘OR TAJRIBA VA O‘QITISH METODIKASI

OUJIaH COHJIM €YU YUyH MUJUTHOHIIA0, MUJUTHAPIIA0, XaTTo yHIAH KYTI
HyKTaJlap/la HHTeTpaJlamra TyFpu Kenaau. Maxcyc auddepenuan
TeHI1amMasiap €K yJapHUHT CUCTEMAaCUHUHI €YMMJIapy UKKH KUCMJIaH
ubopar Oynanu. Ynapaan OUpHU eTapiauya CEKHUH y3rapaJuras,
MKKHHYHCH KaTTa TE3JIMK OUJIaH HOJITa MHTHIAAUTaH QpyHKIUAIup. AHa
Iy MKKUHYY (QYHKIUS KUMMaTIapyuHU XMcoOnaniia aMaani sKuxaTaasn
MabJIyM KUHMHUWIMKIIAP F03ara Kenaju.

Tabnum xapaéuuna Maple mactypunan ¢GoianaHWINIINA €YUM
(dbyHKIMS rpadUruHA aMalia Kypulll HMKOHWHH Oepaau Ba YKyBUYHIIAp
¢byHkuus rpadurura Kapad edMMHUHT KaHYAJIUK TYFPU TONUITaHUHU
TYJ1a-TYKUC aHrabd eraguiap.

Marematuka paHUHHU YKUTHIIIA aXOOPOT TEXHOIOTUSIIApU COXacu1a
KyJra KUpUTWITaH SHT WIFOP I0TyKJapaaH xucobmanran Mathematika,
Maple, Mathlab kabu nactypuii Mmyxumiapaan xucoodiaanran Mathcad
Ba Maplenan ¢orinananum YKyBUMIApHHU TYJIHUK Japcra jKai0 KUJIHII
MMKOHUHHM Oepaau XaMa YKyBUMJIapJa MaTeMaThka (paHuHU Ba YHUHT
CYHITH IOTYKJIApUHH YpraHumra OyiraH UIITHEKHU SHa/A OLIMPAIH.
VKyBumnap MateMaTnka (paHHHH YyKyp YpPraHHII KepaKJTHTHHHA OHIIIH
paBuIIga TyHIYHHO eTaguiap Xamjaa y3iaapu, MyCTaKWI paBULIAA,
MaTeMaThka (paHWHUHT SHT CYHITH IOTYKJapuUHU YpraHHUIIA
Kupumaguiap [4].

Xynoca YpHUAA IIYHM TabKHUJIAIl KEPaKKH, TabIUM >KapaéHuaa
Ba WIMHIH-TATKUKOT unutapuaa Mathcad Ba MapleHuHr KyuiaHumm
KYITMHa MyaMMOJIADHUHT XaJl 3TWJIMIINJIA KaTTa épam Oepaau.

Anaduétaap:
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LAZER NURLANISHNING BIYOLOGIK TO‘QIMALARI
BILAN O‘ZARO TA’SIRINI O‘RGANISH METODIKASI

M. R.Turdiyev,
Buxoro muhandislik-texnologiya instituti o ‘qituvchisi

Amaliy tibbiyotda lazer terapiyasi usullarining keng qo ‘llanilishiga
qaramay, past intensivli lazer terapiyasining mexanizmlari haqidagi
savol ilmiy munozaralarni keltirib chiqaradi. Lazer nurlanishining
ta sir mexanizmi uning noyob fizik xususiyatlari, masalan, biologik
to‘qimalarga kompleks tasirini aniglaydigan monoxromatiklik,
qutblanish, past temperaturalar bilan bog ‘lig bo ‘ladi.

Tayanch so “zlar: lazer, biologik to ‘gima, qutblanish, To ‘lqin uzunligi,
energiya, dermatologiya, jarrohlik, nurlanish.

Despite the widespread use of laser therapy methods in applied med-
icine, the question of the mechanisms of low-intensity laser therapy has
sparked scientific debate. The mechanism of action of laser radiation is
associated with its unique physical properties, such as monochromaticity,
polarity and low temperatures which determine the complex effect on
biological tissues.

Keywords: laser, biological tissue, polarization, wavelength, energy,
dermatology, surgery, radiation.

IIposedenue nHayuHvlx OUCKYCCUL NO BONPOCAM MEXAHUZMOB HUZKULL
UHMEHCUBHOU IA3ePHOU MePanuu, V4umbuleédst WUpOKULL CNeKmp Memooos
J1A3epHotl mepanuu 8 Npuxkiaonou meouyure. Mexanuzm Oeticmeus
JIA3ePHO20 UBLYUEeHUS CBA3AH C €20 YHUKANTbHLIMU DuU3uyecKumu
CBOLLCMBAMU, MAKUMU KAK MOHOXPOMAMUYHOCMb, NOJSIPHOCMb U HU3-
Kue memnepamypbi KOmopule onpeoeision KOMIIEKCHOe 8030elicaue
Ha OuonocuyecKue mKaHu.

Knrwouesvie cnosa: nazep, buonocuueckas mkamv, Noaspuzayus, ONUHa
BOIHbI, dHEPeUs, 0ePMAMON02USL, XUPYPIUSl, USTYYEHIUe.
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Bir necha o‘n yillar davomida lazerlar tibbiyotning turli sohalarida
yani oftalmologiya, ginekologiya, urologiya, dermatologiya,
otorinolaringologiya, stomatologiya va boshqa qator sohalarda qo‘llanilib
kelinmoqda. Teri jismoniy omillarga ta’sir qilish nuqtai nazaridan tanada
eng qulay bo‘lganligi sababli, ko‘plab dermatologik kasalliklarni lazer
texnologiyasi yordamida davolash usullari tavsiya etiladi.

Tanlab ta’sirlanishning eng yorqin misollarini melanotsitik
shikastlanish, tatuirovka,»sharob» dog‘lari davolash usullari va boshqa
qon tomir patologiyalari kabi qon tomir shakllanishlari. Vena va soch
follikulalarini o‘zaro yo‘naltiradigan lazerlar juda mashhur. Terini
yangilashning lazer usullari va yuzni yoshartirish, ajinlarni davolash
va terining erta qarishini oldini olish bo‘yicha boshqa zamonaviy
yondashuvlar keng tarqaldi.

Tanlanmagan usullar “ochiq tolali” yorug‘lik qo‘llanmasidan
foydalangan holda, teri neoplazmalarini aloqa usuli bilan olib tashlash
deb hisoblanadi. Usul soddaligi va yuqori samaradorligi tufayli katta
mashhurlikka erishdi [1].

Tibbiyotda lazer texnologiyalaridan foydalanish bu nafaqat estetik
tibbiyotda, balki jiddiy kasalliklarni davolashda ham yangi imkoniyatlarni
ochib berishdir. Tibbiyotda lazer nurlanishining biologik to‘qimalar bilan
o‘zaro ta’siri ushbu tadqiqot va terapiya yorug‘likning biologik to‘qimalar
bilan o‘zaro ta’sirining turli xil ta’sirlaridan foydalanishga asoslangan
[2]. Quvvat zichligi va ta’sir qilish vaqtiga garab lazer nurlanishining
biologik ob’yektlar bilan o‘zaro ta’sirining barcha jarayonlari uch
guruhga bo‘linadi:

- lazer diagnostikasi, ta’sir ob’yektiga sezilarli ta’sir ko‘rsatmaydi;

- lazer terapiyasi, biologik ob’yektlarga o°ziga xos yoki o‘ziga xos
bo‘lmagan ta’sir ko‘rsatadi;

- lazerli jarrohlik va biologik to‘qimalarni yo‘q qilish

Lazer terapiyasi va lazer jarrohligi biologik ob’yektlarga o‘ziga xos
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bo‘lmagan issiqlik ta’sirlar bilan bog‘liq. Haroratning tagsimlanishi
davolash qilingan to‘qimalarga ta’sir darajasini va atrofdagi to‘qimalarga
issiglik urish darajasini belgilaydi, bu minimallashtirishga intiladi[3].
Davolash rejimi va issiqlik effekti darajasini aniqlaydigan lazerning
eng muhim parametrlari quyidagilardir: nurlanish rejimi (uzluksiz yoki
impulsli), lazer nurlari kesmasi bo‘yicha vaqt va quvvat zichligi tag-
simoti, shuningdek, biologik to‘qima bilan nurlanishni singdirish inten-
sivligini aniglaydigan to‘lqin uzunligi. Qayta ishlash rejimini va issiglik
effekti darajasini belgilaydigan biologik to‘qimalarning parametrlari
quyidagilardir: issiqlik o‘tkazuvchanligi, to‘qimalarning issiqlik sig‘imi
va zichligi, singdirish (yo‘q bo‘lish koeffitsienti) va tarqalish koeffitsi-
enti, shuningdek har ganday biologik strukturaning ko‘p qatlamli va
murakkabligi[4].

Biologik tuzilishdagi haroratning tagsimlanishi lazerli tibbiyot
texnologiyalarining asosiy parametrlaridan biridir. Ushbu ish lazer
nurlanishining biologik to‘qimalar bilan o‘zaro ta’sirining issiqlik mod-
elini ishlab chiqishga bag‘ishlangan. Biologik tuzilmani qayta ishlash
jarayonini issiqlik modellashtirish atrofdagi to‘qimalarning isitilishini op-
timallashtiradi va shu bilan lazer biotexnologiyasi sifatini yaxshilaydi[ 5].

Lazer nurlanishining so‘rilgan energiyasi biologik tuzilishning
nurlangan qismida haroratning mahalliy o‘sishiga olib keladi. Bunday
holda, issiqlikning bir qismi asosiy biologik to‘qimalarga o‘tkazilishi
sababli tozalash zonasidan olib tashlanadi, ko‘pincha kiruvchi isitishni
keltirib chiqaradi, konveksiya va nurlanish tufayli ishlov berilgan sirt-
dan issiglikning bir qismi atrofdagi kosmosga olib tashlanadi[6]. Shuni
ta’kidlash kerakki, issiglik qabul qgiluvchisida nurlanish komponentni
hisobga olish kerak, chunki 60°C haroratda u konvektiv komponentdan
ustun kela boshlaydi.

Lazer nurlanishi to‘qimalarda, ayniqgsa bitta hujayra yoki uning or-
ganoidlari darajasida harorat gradyanining bir xil bo‘lmaganligiga olib
kelishi mumkin. Bu biokimyoviy reyaksiyalarning tezligi konstantalariga
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ta’sir qilishi, hujayra membranalari deformatsiyasiga, ularning transmem-
bran potentsialining o‘zgarishiga va boshqalarga olib kelishi mumki[7].
Ko‘pgina fizik tadqiqotlar ko‘rsatganidek, endotermik kimyoviy reyaksi-
yalarning borishi nafaqat issiqlik energiyasining reyaksiyaga kirishuvchi
moddalarga o‘rtacha kirishiga, balki termokimyoviy reyaksiyalarning
konstantalariga ta’sir qilishi mumkin bo‘lgan energiya kiritish (isitish)
tezligi va chastotasiga ham bog‘liq [8].

Lazer nurlanishi biologik to‘qimalar bilan o°zaro aloqada bo‘lganda,
odatdagi optik ta’sir yorug‘lik bir xil bo‘lmagan muhitdan o‘tayotganda
paydo bo‘ladi. Biologik to‘qimalarga tushadigan lazer nurlanishining
bir qismi uning yuzasidan to‘qima nurining sinishi ko‘rsatkichlari va
atrofdagi muhit o‘rtasidagi farq tufayli aks etadi.

Nurlanishning atigi ozgina qismi to‘g‘ridan-to‘g ri sirtdan aks etadi.
To‘gimaga kirib boradigan lazer nurlanishi ko‘p tarqalishga, turli xil
biologik tuzilmalar tomonidan yutilishiga va ikkilamchi nurlanishga
qisman o‘zgarishiga duchor bo‘ladi.

1064 nm to‘lqin uzunligli lazer. Nurlanishga nisbatan chuqur, 5-7
mm gacha kirib boradi. 43°C dan yuqori haroratlarda ogsil molekulalari
qaytarilmas darajada shikastlanadi (denatura qilingan), to‘qima issiqlik
koagulyatsiyadan nobud bo‘ladi; 100°C dan yuqori haroratlarda suvning
bug‘lanishi topiladi; 300°C dan yuqori haroratlarda yonish mahsulotla-
rini chiqarish va ularni krater yuzasiga yotqizish bilan sodir bo‘ladi [9]

Lazer yordamida operatsiya paytida krater, teshik yoki kesma hosil
bo‘lishi natijasida to‘qimalarning yo‘q qilinishi absalyut, uning paydo
bo‘lishi shartlari esa ablativ lazer bilan ishlash deyiladi. Kam nurlanish
quvvati va qisqa muddatli ta’sirida to‘qimalarning isishi nisbatan kichik
bo‘ladi va faqat ivish yoki erish sodir bo‘ladi (subablativ rejim).

To‘lgin uzunligi 3 dan 10 nm gacha bo‘lgan lazer xuddi shu tarzda
yumshoq to‘qimalarga ta’sir qiladi. Ular ko‘pincha terida kosmetik
operatsiyalarni bajarishda qo‘llaniladi.

To‘lgin uzunligi 300 nm bo‘lgan eksimer lazerlari boshqa lazer gu-
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ruhlariga nisbatan eng yuqori quvvatga ega. Energiya yumshoq va qattiq
to‘qimalarning suvsiz tarkibiy gismlari, shu jumladan DNK ogsillari
tomonidan intensiv ravishda so‘riladi. Unga ta’sir qilganda issiqlik shi-
kastlanish zonasi bir necha mikrometrga teng. Gemostatik ta’sir kuchsiz .

Ivish va gemostatik xususiyatlari tufayli lazer jarrohlik endoskopiyada
keng qo‘llanilishini topdi. Lazerli skalpeldan foydalanish qorinning ichi
bo‘sh organlari limenini ochish, ichakni rezeksiya qilish, ichak yoki osh-
qozon-ichak anastomozini shakllantirish uchun qulaydir, operatsiyaning
eng muhim momenti esa “quruq” maydonda amalga oshiriladi.

Shunday qilib, shuni xulosa qilishimiz mumkinki, hujayra darajasi-
da past intensivli lazer nurlanishi haroratning biokimyoviy reaksiyalar
konstantalari oralig‘ida va darajasida sezilarli o‘zgarishiga olib keladi,
yutilgan energiyaning issiqlikka aylanishi tufayli epidermisning nur-
langan hududi haroratning oshishiga olib keladi, bu esa isitish uchun
lazer energiyasini yo‘qotishiga olib keladi, natijada ichki organlarning
terapiyasi paytida so‘rilgan dozaning pasayishini anglatadi.
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OU3UKAJAH MACAJIAJIAP EYNIITIA AJITOPUTMJIAP
TY3HUIIl OPKAJIA MAHTUKHI ®UKPITAII KYHUKMA-
JIAPUHHU PUBOKJIAHTHUPUII

2.b.Maxmanoe,
Kapwu myxanoucaux ukmucoouém uncmumymu
“@uszuxa’ kageopacu kamma yKumyeuucu

Yoy maxonaoa ykyeuunapnu mauép areopummiap époamuoa ma-
cananap eduHy ypeamuutl Ounan oupea Macaiaiaptu eqwunl yuyH yiap-
HU MYCMAKUL Ai20pummaap my3sumuea 6yaean KyHUKMAaiapHu WaKkuiiaH-
mupuwoan ubopam. bynoaii gpaonusm macanranu evuws HrapaéHuHuHe
MY3UTUWUHY 80 VHUHE MA3MYHUHU Y31aumupuiied époam bepaou.

Taanu cyznap: yKyeuu, aiecopumm, Macaid, KyHUKMA, WAaKJLIaHmu-
PUlL, HCApaén, YIIaumupui.

This article aims to teach students to solve problems using ready-
made algorithms, as well as to develop their skills to create indepen-
dent algorithms to solve problems. Such activity helps to master the
structure of the problem-solving process and its content.

Key words: reader, algorithm, issue, skill, formation, process, mas-
tering.

Oma cmamovs HanpaeieHa HA Mo, 4mMoObl HAYYUMb CHYOEHMOS
pewams 3a0ayu ¢ UCNONb308AHUEM 20MOBbIX AN2OPUMMO8, d MAKHce
Pazeumyv y HUX HABLIKU CO30AHUS HE3ABUCUMBIX AI2OPUMMO8E PEULeHIUs.
3a0au. Taxas desmenbHOCHb NOMO2Aen YC8OUMb CIMPYKIYypy npoyecca
pewieHuss npooem u e2o cooepicanie.

Knrwouese cnosa: yuenux, ancopumm, 3a0aua, Hagwvlk, popmuposanue,
npoyecc, 081a0eHue.

Anroputm  (mar.  algorithmi-marematuk  an-Xopa3MUWHUHT

apabua HOMUJAH) - UXTUEPUN Macalajnap CUHPUHHU SUUITHUHT aHHUK
Oenrmianran Koujaiapu €K MabJiyM MacalaHd e4yHIl aMaJUIapHHU
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KeTMa-KeTJIUTUHU TACBUPIIOBUU KypcaTManap TYIIIaMUAUp. AITOPUTM
MacallaHU €YMIN >KapaéHUHH O0ab3W ONIMHA KaJaMIIAPDHUHT KeTMa-
KeT Oaxapwmmu cudaruga ake dtTupuim kepak. [y ounan 6upra,
ANTOPUTMHHUHT Xap OWp OOCKUYMHH Oa’kapHIll YIyH YEKJIAHTaH BaKT
Tanad KWIMHAAU. AJTOPUTMIIAPHU XaM OMp Heda TypJiapra a)paTHIll
MyMKHH [1]:

-Mexanuk aIropuUTMIIAP &k Oo1kaua Tap3na
JNETEPMUHUCTHUK, KaTbuil (MacajaH, MallMHA, JBUTATEIHUHT UILLJIAIIN
aJITOpPUTMH Ba OOIIKajap) - MyasH xapakaTjapHu YpHATHO, yiIapHU
y3ura Xoc Ba MIIOHWIN KETMa-KEeTIMK 1A Oenruiaiam .

-MocnamyByan — anropuTmiap, MacajaH, CTOXacTHK, SIbHU
SXTUMOJIUI Ba 3BPUCTHK.

-OXTUMONUK (CTOXaCTHK) aJrOpUTM MyaMMOHH OWp Heda ycynja
€KM HaTWKara SpHUIIMIITra OJIM0 KeslaJuraH ycyiapia €4ull y4yH
JacTyp oepasu.

-OBpPUCTHK aJITOPUTM (FOHOHYA “‘eureka’ cy3uman) — Xap XU aCOCIH
MyJI0Xa3aJlapHU KaTbuil acocaapcu3 UIIUIATAUraH alrOpUTM.

-Uu3uKIIM anropyuT™ JIeran/ia KeTMa-keT Oaxxapuiaaurad Oyiupykiap
(xypcarmanap) TymiIaMu TYUTYHUIQIH.

-TapmokiaHaurad aaroput™ - Oy kKamyaa OUTTa WapTHU Y3 HUura
OJITaH aJTOPUTM.

-lluknmuk anroput™M - SHrH MaHOa MabIyMOTIapura Oup Xul
aMaJlJIapHU TaKpOPJIALIHU TAbMUHIIOBYH AJITOPUTM.

XucoOmam yCy/JUIapUHUHT aKCapusiTH, BapUaHTIapHU CaHalll
[UKITUK aJropuTMIapra KucKapTupuiaau. Jlactyp mukmm - 0y MabiyMm
Oup mapr OaxkapwiMaryHda Owp Heda Mapra (SHrH OOolUIaHFUY
MabJIyMOTIIap YUyH) Oa)KapUIUIIN MyMKHH OYyJraH OyHpyKiIap KeTMa-
KeTJIUTH (KeTMa-KEeTIUK, ITUKJ TaHacu) [2].

Anroputmiap OniaH UILLIAIl Ba YJIapHU JOHUXaJIAIHU OUIUILHUHT
MyXUMJIUTH ~ anabuémiapia acociaHraH, HWHCOHHU — aJTOPUTMHK
(daonusATra YpraTUlIHUHT TYpJIH JKUXATIapu aXpaTud KypcaTuiras,
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yJAApHUHT acoCuilapura Kyiujaruiaap KUpaau:

1. EuynMHUHT Taii€p anroputMu Oyiimya amaira OIIMPHUIIHU
ypraruii,

2. AnropuTmiapHM Ty3HILTra YPraTHIL;

3. Hoanroputmuk Xxapakrepaaru U3JIalIHUHT YMYMUH yCysulapura
ypraruii,

4. XapakaTHHHT aJoXuJa KOWJanapura ypraruil, OyHIa TabJIuM
OJIyBUMJIApra €4Mul >KapaéHuJa KaHJAal olepalusulapHU KyJulall
MYMKHHJIUTHHU KypcaTuod 6opw [3];

Macanumus — YKyBUMHM HadakaT Taii€p anroputmiap Oyiinda ma-
cajajap eyuira, 0ajJku MacajajlapHU €Yull YYyH YJIapHH MYCTaKWJI
JITOPUTMIIApP TY3MILTa YpraTUIAaH XaM HOopaTaup.

Macananapau eduin >kapaéHujaa ajaropuTmiapiaH QonganaHHII
TabJIUM KapaHIapuHU OOIIKAPUIIHM SXILIWJIALI, YIApHHU MEeAaror To-
MOHHUJIAH HA30paT KUJIMHYBYM Ba Tajalanap yuyyH TYIIyHApPIUPOK KH-
JUII UMKOHUHHU Oepasu [4].

bynna maskyp (GaonMATHUHT MaTepHaiHH OAIui OadH Kuumira
HucOaTaH KyHuaara ag3aTuKiIapy aKpaTuod KypcaTuiraH:

1. XucoOnamHuHT MyaisiH TapTUOIN KypcaTMacH,

2. bocknuma-00CKWUY Ha30paTHU amaJira OUIMpUII,

3. WMuku KailTMa aJlOKaHW aMaJlira OIIMPHIIL,

4. XaroHM TONMII JOMPACUHHU YEKJIALll,

5. TapauMm OnyBUMIAPHMHT Y3UHU Y3HM Ha30paT KWW KYHHKMa-
CHHH 3rajuami [5].

«MexaHMKa» OYIMMUIATU «IHEPTUSHUHT CAKJIAHUII KOHYHIU» MaB-
3ycuaard 6ab3u Macajnagap euuMIIapuHu Kypub unkamus. Tamabamnap-
HUHT DHEPIUSHUHT CAKJIAHWII KOHYHWHU KYJIJIall Ba KOHLIENITYyall arl-
napaTHU UILIa0 YMKHII FOSUTAPUHU INAKUIAHTUPHIL YYyH OU3 KYpuo
YHUKHII Y9yH MabIyM Oup Macananap OJIOKUHH TaHJIaiMU3:

1. DHEpPrussHUHT CaKJIaHUII KOHYHU

2. TyFpu Ba 5rpy YU3UKIM XapakaTjiap KUHEMATUKACU. DHEPrus-
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HUHT CaKJIAHUII KOHYHH.

3. DHEeprussHUHT CaKJIaHUIIl KOHYHU Ba ailylaHMa Xapakar JUHaMu-
KacHu

4. DHeprus Ba UMIYJILC MOMEHTUHHUHT CAKJIAHUILI KOHYHU:

a) abCOJIIOT 3J1aCTUK TYKHAIIYB

0) aOCOJIIOT HOAMACTHK TYKHAITYB

5. Kucmiap cuctemacu yuyH S3HEPTUSHUHT CaKJIaHUIL KOHYHU

DHEPrusiHUHT CaKJIAHUIII KOHYHUTA JIOUP Macajajiap €uull ajiaro-
putmu [6]:

1. Moc caHOK TU3UMUHU TaHJIaHT.

2. Tu3uMm >KMCMIIADUHUHT UKKHU KU YHAAH OPTHUK IIyHJIaid X0JaT-
JJAPUHU TaHJIAHTKH, YJIIADHUHT apaMeTpiapyu MabiIyM Ba HCTAJITaH
KUMMAaTIapHU Y3 UYNATa OJICUH.

3. [loTennman sHeprust yuyH MOC CAHOK CHCTEMAaCUHU TAHJIAHT.

4. XKucmitapra Kangal Kyuiaap TabCUp KWJIMIIMHA aHUKJIaHT.

5. DHEepPrussHUHT CAKJIAHUII KOHYHUHU €3UHT.

6. Tenrmamanu u3JaHTaH KuiMaTra HucOaTaH e4HHT.

1-010K: « DHEPTUSHUHT CaKJTaHHII KOHYHW)

OHr oanuii Macananap €paMujia SHEPTUSHUHT CAKIaHUII KOHYHU
acocuja Macajia edamMu3. EunM KyHUKMallapuHu OTMHAIaH MypaKKao-
ra Kapa0 WIianm TaMOWHIMHA KYJIIaiMu3.

Tym 1,8 m/c Te3nuk Ounan 8§ M OanaHIMKAAH MAacTra TallIaHAIH.
Ty epra ypwirannan cyHr kanda O6ananjukka cakpaiinu? (Tyn xa-
pakar Ba epra ypuwIMIIUAa SHEPTUsl HYKOTUIMIIUHU XUcoOra OJIMaHT. )

Macananu eYUIIHUHT UKKU HYIMHU KYpUO YMKaMM3:

[->HEeprusiHUHT CakJIaHUII KOHYHHU;

II - Kunemarukaaary TeHIJIamadapHu KyJuianl.
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1.bepunran: Egnnumm:

h, =18wm/c 2. Cuctema Ep Ba TymiHU ¥3 nunra onajiu.

1y =8 M/c 3. CucremaHHu €NUK cCHCTEMa €0 0JIaMU3, JKUCM

U2=0 XapakamiaHraHja MIIKAUTAHUIT MYK, SHEPTUSHUHT
CaKJIaHWIII KOHYHU Oa)kapuiiau.

hg -? 4. CucTeMaHMHT UKKHW XOJaTHHH KYpUO YMKaMM3:

a) hl - OamaH UMK 1A

0) hg - OaaHUINKAA .

bupunuu xonaraa Tyn h 1 OamaHIMKIa KoMTamras Ba Uy Te3JHK-
Ka sra OyiraH.
bupunum xonaraa CUCTEMAHUHT TYJIa SHEPTUSACH:

Wl =mgh1+ :

mvy
HWkkuH4M xoJaTaa )KUcM hz OaJIaH UMK 1A KOWIarad Ba Va2 = 0

CucremanuHr Tya suerprusicn: Wo = m 'Z,ﬂ’ - h,
muvy
SHeprusHUHT caknanun: MG, + S —mg h,
vi+2gh,
Tenrnamanan 12 HOMAbJIyMHH TONIAMU3./ly = ————
29
64+2:10-1,8

h,=——"—=5(m

2 1o (m)
XKao6: h=5m

MacanaHu eYuIIHUHT UKKUHYH yCyJIu — KHHEMAaTuK 1e0 Xxucobmna-
IIMMA3 MyMKHH. YKyBYHJIap MacajaHH OCOH Ba Ky/ail GyiraH ycyi-
HU TaHJAlIaad. JHEePTUSHUHT CaKJIaHWUII KOHYHUHH KYJIIall Macasa
TE3pPOK Ba OCOHPOK XaJl dTHIUIINHA TAbMUHIIANHTH.

Jlemak, KYJTaHWITAH aIrOPUTM YKYBUMHUHT (PUKpIapUHUA OOIIKA-
pu0, Basudanu Te3poK yagananra IMKOH Oepaiu.

2-0m0k: « TYFpy UM3UKIIN Ba TP YU3UKIIHM XapaKar/ia YSHePTUSHUHT
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CaKJIaHWII KOHYHI»

CrangapTt MacaJlaHWHT CYMMHUHH KYPHO YHMKaAMU3.

Anroputmiap Mypakkad MacajaJapHU €UMII YYYH HIIIaTUIUIIN
kepak. Mypakkab macanmaHu Oup Heya OAAMK Macananapra OYui
MYMKHH.

lyHu TabKuAIam Kepakku, oMuHrad Gopmyna €ku udogaHu Tax-
W KAJUII HadakaT MacajaHW €UUITHUHT TYFPUINTUHU TEKIIUPHII
UMKOHUHH Oepau, 6anku (pu3ukaBuii GUKpIaIHE parOaTIaHTUPAIH,
KYpuO YMKHIIaéTraH skapaéH €K1 XOAMCAaHUHT XapaKTePJIu XyCyCHUsITIa-
punu ound 6epaau [7].

Mynnait kunuoO, Gusnkama MacanagapHU €UHIN Ba TAXJIAIT KHJTHII
Ou3ra Kyiugaruiapra IMKOH Oepajin:

»  (DMBHKaHUHT aCOCUI KOHYHJIApH, XOIUCcaNapH Ba (pOpMyTalapuHU
TYILIYHHII Ba 3¢J1a0 KOJIMILL

» OWINM COXAaCHHH KCHTalTUPUIIL,

» (pU3HMK KOHYH Ba KOMJIAJIAPHU MacaJajap euuIira KyJutai OJTHIIL;

» KOTHUTHB KOMITETCHIMSUTAPUHN MIAKJUTAH THPUTI

» MaHTHKUH (QUKpiam KyHUKMaJIapUHU PUBOXIIAHTHPHIIL,

» Hazapuii MaTepUaHU TaKpOPJIAIll )KapaéHUHH MIIUTA0 YHKHII Ba
qyKYpIaIITHPHIILL

» (u3uKa Ba MaTeMaTHKa YpTacUIark aIOKaHH PUBOKIIAHTHPAIH;

» VKyBuM Ba TaJlabaJlapHUHT OWJIMM, KYHHKMA Ba MajlaKaJlapUHU
Oaxosar.

[ysauHT yayH (hU3uKagaH Macajganap equin OVinda MaIryinoiap-
HU TAIIKWJI 3TUII Ba YTKA3UIIIa Macalaiap TYPUHU Ba YIAPHUHT €UHIII
YCYJUTApHHU XaMJa yJTapHH €UUII aJITOPUTMUHH MaKcaara MyBO(HK
TaHJall Kepak.
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YKYB MATEPUAJIMHU BU3VYAJ
TEXHOJOTHUAJAP ACOCUJIA HAMOMMII
STUIIHUHI Y3UTA XOC ACHEKTJIAPU

A.3.Xoamypooos, Kapwu oaenam
yHugepcumemu ooxkmopu (DSc)
H.F.9pzawmes, Kapwu myxanouciux
UKMUCOOUEM UHCMUMY MU

Yoy maxonaoa Onuii maviumoa manadaniaprune akiull 6a OUIUM
Gaonnueunu owupuwea époam bepaouean OUOAKMUK KYPea3Maiu
gocumanapoan oudanranul OpKaIU YKy #apaéHu camapadopiueutu
OUUPULL MYAMMONAPU MAXUT KUTUHSAH. YKYE MAMEPUanunu 6U3yai
MEXHON02USL ACOCUOA HAMOUUWL DIMUTUWU YIAD MABIUM MAZMYHUHU
MYTbmumMeoud 6a uHmep@aon map30a amanea owupuuiea onuo bopuwiea
UMKOH Gepaodu. Bynoan mawkapu yKumysuuiap yKye mamepuaiunu
macassyp Kuiuui Xamoda YIapHu amanioa Kyuiiau mMemooniapu 6d
BOCUMANAPUHU VITAWMUPUWLIADU 3APYPIUSU ACOCIAO YMULAOU.

Taanu cynap: Busyan, 6u3yan mexmHoio2us, Myibmumeoud
mexHon02Uusapu, UHmMep@aoiiuKk, maiabaiapuune ounum gaonuamu,
BU3YAL YKUMULL BOCUMATIAPU.

This article analyzes the problems of increasing the effectiveness
of the educational process through the use of didactic visual aids that
help to increase the mental and cognitive activity of students in higher
education. Demonstration of educational material on the basis of visual
technology allows them to implement educational content in a multimedia
and interactive way. In addition, the need for teachers to visualize the
teaching material and master the methods and tools for their practical
application.

Key words: Presentation based on visual technology, multimedia tech-
nologies, interactivity, students’ cognitive activity, visual teaching aids.
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B cmamve ananuzupyromes npoonemul nosviuleHus sghgexmusHocmu
YuebHO020 npoyecca 3a cuem UCnonb308aHUs OUOAKMUYECKUX HALTISIOHBIX
nocoobull, CnocobCmeyIuWUX NOBLILUEHUIO YMCIBEHHOLL U NO3HABAMETbHOU
AKMUBHOCMU CMYOEHMO8 8biculeli WKONbl. /leMoncmpayus yueOHsix
Mamepuanos Ha 0CHOBe BU3YATIbHBIX MEXHOLO02UL NO36OISEM Peatu308amb
VUeOHbIL KOHMEHM 8 MYTbIMUMEOUIHOM U UHmepakxmusHom sude. Kpowe
Moo, yuumensim HeoOXo00umMo 6U3yaru3uposams y4eOHvlli Mamepua.
U 81ademv Memooamu U UHCMPYMeHmamu Oisi UX npaKmuieckoeo
npUMeHeHUs.

Knrwouegvie cnosa: [lpezenmayus Ha 0CHOBe 8U3VANbHBIX MEXHONOUL,
MYTbMUMEOULIHbIE MEXHON02UU, UHMEPAKMUBHOCMb, NO3HABAMENbHASA
0esimenbHOCIb CMY0eHmo8, Hazlsa0Hble YieOHble NOCoOUsl.

X03upry ax00poTIIaITaH KaMHATIa MAbJIyMOTIAPHIHT aJTMAIIMHHTIIN
’aJlal paBUIlIa Ce3UIapiin Japa)caaa ol XamM/1a YKyB MaTepHaInHu
BU3yaJl TEXHOJOTHS aCOCU/IA Y3aTULIHUHT SHIU METOAJIApHU SPaTUIIIH.
AXOOpOT TEXHOJOTHSUTAPUHY KaJajl PaBUIIIA PHUBOXIIAHUIIH, STHTU
BU3yaJl TEXHOJOTUSAJIAPHY INAKIUIAHTUPUIL YKUTYBUMIAp (aoiauaTura
anoxua tanabnap Kysau. XKagan puBokiaHuod OopaéTrat KaMUSTHHHT
TYpJH THNJAru MabiyMoTiapra OOWIHWTH YKYB MaTepUaIWHU
Tanabayiapra TakIUM THIIAAH OJJIUH yJIapHU Maxcyc KaiTa UIUTalIHA
Hazapya TyTaau. Yiby MyaMMoHH OapTapad 3THII yUyH YKUTYBUMIApAA
HadakaT M3JTAHUII, TAaXJIWI KUJIWOI, KalTa HILIAm KYHUKMallapH
LIaKJUIAaHTaH Oy, 6anky YKyB MaTepUaIuHU BU3yasl TEXHOIOTUsIap
épaaMuia TaKAUM ATUII KYHUKMACUTa XaM 3ra Oy Iuiuiapu 103uM. J{asp
Tanabiapura MyBO(QHK paBHIIIATY MEAATOTUK STHTMITUKIAPHU aMaTneTTa
KOPUH ITHII YKUTYBUMIAPHUHT MYXUM >KUXamIapuiaH oupu 0ynuo,
Oy YKyB MaTepuaIvHu TaCaBBYp KHJIUII KOOWJINATHUrA 3ra OYITUIITHUIUD.
VKyB MaTepuasiHy BU3yall TEXHOIOTHS ACOCHIA TAKIMM STHII IMIAKTHK
BOCHUTAJIaPHU TAKOMWJIIALITUPULLIHUHT SHT MyXUM HyHamumm cudaruia
TaH OJMHTraH. MynbTUMeaua YKyB MaTepHaJuHU BU3yal TEXHOJIOTHUS
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acocujia Tal0MK ATUIIHUHT JUIAKTUK axaMHATH, aBBaJlO, YKUTHIIIA
KYpra3MajiuinK TaMOMWIMHHM aMalira OMMpUIIaa HaMo&H Oymaaw.
X03Upru AaBp/a YKyB MaTepHaIiHU BU3yasl TEXHOJIOTHS aCOCU 1A TAKIUM
STUII MYaMMOCHHHU XaJ KWJIHUII cudar KUXaTHAaH axOopoTialran
KaMUAT Tajabiapy acocuaa amalra omupuwinmy jgo3uMm. Hadakar
VKyB MaTepuaIlHU aKC 3TTUPAUTaH, Oanku TanadalapHUHT aKJIui Ba
OunM (GaoITUTUHY FOKCANTHPHINTA Epiam Oepaaurad OyHIai TUIaKTHK
KYyprasMajJwiiK BoCUTaNapAaH (oiJanaHuIl XO3UPry AaBpaa TabJIUM
YKapaHUHUHT HT 3apypuid Tajmabnapugad oupu 6yamud XxucoomaHau.

Makcan. AXOopoTialirat )xaMusTaa OMIuM, Majlaka Ba KYHUKMallapHU
MaKJUIAHTUpHUIITa Oyirad Tanad, Xxap AOMM OWJIUMIIAp 3aXUPACUHU
BH3YyaJl KYPUHHUIIIA TACBUPIIAIL 3apypaTuHU KenTupuod yrnkapanu. [lyxra
MYBOGUK PaBHIIA, YKYB MaTepHAIMHU “BU3yaJUTALITUPHILI JIeraHia
UJPOK 3THUII Ba KailTa MILJIAIIHUA COAJAJNAIITUPUII YUyH pacmiiap,
rpadukanap, ;kaaauuiap EpaamMuaa YKyB MaTepHaInHU OOMIKAPHIaAUTaH
TaKAMMOTH TYLIYHWIaIu. 3€po, “BU3yaJau3alMsulall’ Cy3d JOTHHYA
“visualis” cy3unaH onuHTaH 0yIHuO0 — KY3 OMIIaH KYpHIaJauraH, Kypras-
MaJIMJIMK JIeTaH MabHOHU aHrTIaraau [4,17-0].

Busyannamtupuim yMmyMuid MabHOZA - TYUIYHUII Kyinai OYmuiim
yUyH TYpJU XWJI CTaTUK Ba JAMHAMUK TAaCBUP LIAKIMJAA TAKIUM ITHIL
XKapaéHu TyIIyHUIaau. Xap KaHaal TacaBByp KWJIMHAIUTaH 00BEKTra,
OyroMmra, )kapa&Hra Ba OolIKaiapra KypuHaJuraH MaKiIHA OepHUILl, yHUHT
TaCBUPUHU MEXaHUK Tap3/Ja Mai0 KWINI, TEXHUK BOocUTanap €Ku
TaakKypHU MAKWIAaHTUPHUII ((HUKp MIaKuIapu) épaamMuaa TYFpuIaH
TYFpU TacaBBYp KWIMII (aKJIU{ BU3ya/UIAIITHPHUIN) EpAaMHaa Xap
KaHJlall MypakkaOJIMK Ba y3ura XOCIUKHUHI (XaKUKATaH XaM MaBxXy]l
Ba MyaJUITM(HUHT OHTHJA SPATUJITaH) aHUK, OapKapop Ba EpKHUH
TACBUPJIAPHHU SAPATUIL JJO3UM OYanu. SIpHU, YKYB MaTepHaTuHH BU3yall
TEXHOJIOTUS aCOCH/1a TAKIUM 3TUII paKaMJIM Ba MATHJIM MaTepualjIapHU
rpaduk, nuarpamma, kajBajl, XapuTajiap Kabu KYpHUHHIIIA TaKIuM
STUIIHM Ha3ap/a TyTaau. Busyan TexHonorus acocua TakauM STHITHH
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Ky3aTull kapaéuu cudaruaa TymryHui Oy TajabamapHUHT MUHUMAI
OunrM (aoJUTMTUHYU Ha3apa TyTa I Ba TUAAKTUK BocuTaiap Oy xoiia
(hakar HamMoOMHUII ATUIN Ba3u(acHHU aMalira OIIUpaau. 3aMOHABHUH
nejarorukaza YyKyB MaTepUaTWHU BU3yall TEXHOJOTHUS acocHia
TaKJIUM STHII TACBUPHUN (DAOIMATHUHT MIAKIH aCCOIMATUB PaBHILIA
OenrunaHaaurad OuauM GaoausaTH Kapa€HuIa KUPUTUITUIIHN cudaruia
udonanananu. llly mynocabar Ounas, ypranwiaétrad oObeKTIapHUHT
BH3yaJ MOACJUIAPUHUHT poiu opTuO Oopamau. By TamabamapHuHT
OMTMMITApUHU KOHILIEHTPAIMUIAIHY Ba YJIapHUHT MYCTaKWJI paBUIlIa
(buKpam JOMPaCUHUHT KEHTaU TUPYIIHILN JTO3UMIUTHHU TaK030 Ta/IH.

MakoaaHUHT WIMAN SSHTAJIUTA. AUPUM UMUK TaIKUKOTYMUIAPHUHT
Oup KaTop M3JIAaHUIIUTApUTA KYpa, YKYB MaTepraIi TH3UMITH KYPHHHIIIA
TaKJIUM STUITAHAA SHT'U MabIyMOTIap MyKaMMaJl paBHIIAA MyXTa ¥3-
JAIITUPUWINIIY MyMKUHJIUTY UCOOTIaHraH. by Tanabanapra ssHru TyIIyH-
YaJiap TH3MMUHU Ba METO/IJIAPUHU OCOH Y3namTupuiira épaam oepaiu.
Typau maB3ynap coxanapu OMIMMIAPUHUHT TaOUATH Ba XyCyCHSITIApH-
HUHT Ce3WIapiu GpapKaapy TyQaiian BU3yasl TH3UMIIAIITHPULITHAHT OUp
KaTop MeTojyIapu MaBxya. Heliporicuxosorus oTykiapura Kypa, ypra-
HUII OflaM MUSICHHHHT UMKOHHUSITH KOHYHUSITIApHH OeNruianl opKaiu
MabHOHU U3JAIIard MHTEIUICKTyal KHHWHYIWIAKIApHH OapTapad 3TUII
OpKaJIi pUBOXKJIaHTaHa camapaum oymanu [1, 307-6et].

VKyB MaTepHaaMHM BH3yall TEXHOJOTHS ACOCHAA TAKJMM JTHII
HadakaT HaMOWHII OMJIaH YEeKIaHUO KOJIMACIUTH, OaJIKH TaradaJapHIHT
VKyB Ouaum GaoJusTUHU XaM KydaWTUpHUIIH XaM 3apyp. by
YKUTYBYIIIApJaH BU3yasl YKUTUII BOCHUTAJTAPUHUHT POJIUHU SHTHUYA
TYIIYHUIIHY, yJIapHHU SPAaTHII Ba yiapAaaH (poWJaJaHUIIHWHT SHTH
METOJIapH Ba BOCUTAJAPUHU Y3JIAIITHPUIITHY Tajaad KUIaIu.

VKyB MaTepHaIMHM MyCTaKHJI PAaBHIINA TACABBYP KMJIMIIAA Xap
Oup YKUTYyBYM BH3yaJl KYyPHUHHUIIIATH TacBUpiap, oOBEKT, X0auca,
KapaCHHUHT OF3aKU TaBCU()MHU STHTY MaTePUATHUA UAPOK ATUII CUPATHHU
HYKOTMAacHaH ce3uapiu Aapakalaa KaMaWTHPUIIN MYMKHHIUTHHU
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bTUOOPra OJIHII JI03UM. Busyan KypuHHUIIAArK TaCBUpIIAp Ba OF3aKH,
pam3uii MabIyMOTJIAPHUHT ONTHUMaJl HUCOATIApUHU aHUKJIANI YKYB
MaTepHaINHU TaKAUM STUIIHUHT MyXUM JKUXATH XUCOOIaHAIH.

Konnenrtyan Ba MycTakul paBHILia BU3yas GUKpIIaLl JOUMHUH ¥3apo
anokana 0ynuo, ypranunaérraH KOHUENINS, KapaéH EKU XOUCAHUHT
TYpJM KuppajtapiuHu oun6 6epaau. OF3aky MaHTUKaH MYCTaKWJI paBUIIIa
(buKpral XaknKaTHUHT aHUKPOK Ba yMyMJIAIITHPUIITaH aKCUHU Oepajiy,
aMMO Oy aKc STTUPHII MaBXyM 0ynm6 Konaan. YKyB MaTepHaIHHHU
MyCTaKWI paBUIIJA BU3yad KYpUHMIIAA (UKpJAll TaCBUPJIAPHU
[IAKJUTAHTUPUIITA Ba YJIAPHU SXJIUT Ba TYJIMK TaCaBBYp KWIIMIITa EpJam
Gepamu. YKyB METOAMK MaXXMyaJapHH HIIA0 YHKUIIA YKATYBUM
MAILFyJI0T Ma3MyHHUHH YMyMJIAIITHPUII JapakKaCUHU TOUMUI paBUILIa
Ky3aTuO OOpHIIM, MAIIFyJIOTIap YTKA3HUIIJAa OF3aKH MabJIyMOTHHU
00pa3nu €KM aKCHHYA TaKpOPJIAIIX JIO3UM OYIaau.

VKyB MaTepHaIHMHN BH3yaj TEXHOJOTHS aCOCHIA TAKAMM STHII
MeTouIapuaH Goiaananrana OMINM Ba TAbJIUM Xapakariapu o0pasiu
HAMOMMII STHIAMM. YKYB MaTepHaIHHU BU3yal KYPHHHIIIA Y3aTHII
MYCTaKWJI paBUILJIA (PUKPIIAIIHN MIAKJUIAHTUPHII Ba PUBOXKIIAHTHPHILTA
épaam Oepaau. Ulynnait kunauO, YKyB MaTepUaTUHUHT BH3yall
KYpUHHMILA TaKIUM 3TUJIUILHN, arap yjaap o AMi WILTIOCTpaLys OpKajiu
KHCKapTHUpHIMaca, YKyB MaTepUalMHM *KaJajl y3iIallTHPUIITra Ba
TajabanapHUHT YKyB OMIHII (GAOIUATUHY (aosIaliTHPUII UMKOHUHH
Oepamu. Ym0y €HmanryB YKUTYBUMIAPIaH aHbaHABUN BU3YaJl YKUTHII
BOCUTAJIAPUHU Y3rapTUPHILH JIO3UMIIMTUHU Tanad KUIaau.

Harwmxanap Ba amanuii ratOukiap. 3aMOHaBUI TEXHUK BocUTanap Oy
ax00poT TeXHoJorusIapruIaH QoijanaHral Xouaa YKyB MaTepuaauHu
BU3yaJl TEXHOJOTUAAaH (QoiganaHraH XoJjjaa HaMOWHUII 3THUII
UMKOHUATUHHU SPATHIIHU Hazapaa TyTaau. KommbioTep skpaHnaa
o0beKkTIap Ba Kapa€HJIapHU MabilyM OuUp BakT Muujaa, gpasomaru
XapakaTUHU HaMOMWMII 3THIIra UMKOH Oepaau. MynbTumenua
TEXHOJIOTHSIIApU TABJIUM jKapaCHUTa MaTH, rpauKIIM, TOBYIL, aHUMa-
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1Us1, BUJIEO TAaCBHP, TAaKIUMOT, HHTEP(AOJ XapuTa, aHUMAIIMOH KaJHUT
cy3nap Ba OoIIKaJdapHU KUPUTHII Xamaa OUp BaKTIa HAMOMHII STHII
WMKOHWHHU Oepaju. AHbaHaBHI KyprasMaiu KypoJuiap - KajBajuiap,
JrarpaMmmaliap, pacmiiap, WuUIrocTpauusiap 1oa3apo 6yaub Koamoka,
aMMO KOMITbIOTepAaH (oifnananuiia yaap nHTep(aoIuIiK, MyTbTUMEIHRA
Ba INHAMU3M, IbHU XapaKarra aCOCJIaHraH BU3yall TEXHOJIOTUS acoChIa
TaKJAUM STHUIIHUHT SIHTU TYPJIApUHU SIPATULITHY Tanad KHIaIH.

AXO0pOT KOMMYHHUKAIUS TEXHOJOTHsUIapUIaH (oiijaanrat xosaa
VKATUIIIA MYJbTUMEANA ACOCUJATH Kypra3mMali BOCUTAJIapHUHT
uatepdaonnuru tamabanap Ba YKuUTyBumiapra ¢aosa TabCup
YTKa3uil, YKyB Marepuald TaKAUMOTHHU OOMIKApHUII, MabIyMOT
KUcMIlapuaaH GoigalaHuIl KeTMa-KeTJIUTUHU aHUKJIAIl XaMmjaa
Ma3MyHJIM MabIyMOTJIAPHU Y3rapTUPULL, TYJIIUPUII EKA KaMaNTUPHILLL
MMKOHUSTHHHU Oepau. buroOGapyH, vHTEP()HAOIITUK TABJIUM )KapaEHUHUHT
KOTHUTHB XYCYCUSITIIADUHU SXIIUJIANHIU, YHUH Ba TAIKUKOT TapKUOU
KHCMJIAPUHU YKYB HUIIUTAPUTA KUPUTATH, Tala0anapHu ypranuiaéTran
o0beKTIap Xxamaa >kKapaéHIapHUHT XyCYCHSITIApUHU Xap TOMOHJIama
TaxJIWT KWIKIITa yHIauau [2, 361-6].

AHMMaIUs TEXHOJOTHSCH OOBEKTIAPHUHT PAHTUHH, XaXMUHHU
y3rapTupuilra, aHuMaluoH (parMeHTIapHU spaTtuiura, oup €xu oup
HeuTa O0BEKTHM TaHJAlra UMKOH Oepaau. ByHUHT yduyH macTku
YU3HUKJIAp, paMKaiap, MyXp Ba OomikanapaH ¢oiigananuiaig. AHUMa-
uus €paMKia Xapakar, y3rapuill, pUBOKIAHUII WUTFO3USCUHH SPATHILL
MYMKUH, Oy 3ca YKyB MaTepuaIlHHi BU3YJ TEXHOJIOTHS aCOCH 1A TAKIUM
9THIIA YKOHJIU Ba FOKOPH aHUKJIMK/Iard TAaCaBBYPHU XOCHJI KWIagu. AHU-
Manus Xap Kanjai XoqucaHUHI JUHAMUKACUHH, YpraHuiaaéTrad Xoauca
Ba JKapaCHJIAPHUHT 00pas3NapyHH BU3yall KYPUHUIIIA aKC STTUPHILU
MyMKHH. [IlyHai Ko, KOMITbIOTep aHUMALUSICUHUHT TUHAMHUKACHJaH
OounrM (haoJUTMTHHYU omHpHIna (oiinanaHur MyMKHH.

MynpTHMEINA - Xap XWJI TypAaru MablIyMOTJIAapHU TaKJAUM
STUIIHHUHT TYPJIM BOCUTAIApUIaH OUp BaKTHUHT Y3uaa GolaaHuIITa
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aCOCJIaHTaH 3aMOHABUI aXO00POT TEXHOIOTUSIIAPUHHUHT aXKpaaIMac KUCMU
xucoOmananu. by doigananysun Ba ax00poT TH3UMU YpTacHUIar y3apo
TabCHUP YTKA3UII IIAPOUTHIA TYPIIU XHII MABITyMOTIApHH TYTUIAII, KaiiTa
WIUIAII, CaKjall, y3aTHUIl TEXHUKACH, METOJIApU XaMJa BOCHUTAIapU
TymaMmuaup. MynbTUMeana TEXHOJOTHUSIIAPU SKpaHa ayJIHnOBU3YyaIl
MabJIYMOTJIApPHU TaKIUM 3TUII UMKOHUSATHHU Oepanu. Ly tydaitnu
MYJIbTUMEANA TEXHOJOTUSIIApUIaH BU3YaJl YKUTHUII BOCUTAIAPUHU
nnutad YMKUIIIA Ba sSpaTUOIAA KeHT GolgalaHmIaau. YIapHUHT
TapkuOU KUCMJIapH CTAaTHK Ba aHMMAalMOH TacBHUpJap, IMIYHUHTICK
TOBYIIUTM MaTHJIM XaMJa BHJIEO MabIyMOTIapAaH noopar.

3D (3 dimensional - unen. yu ynuoenu Oyuuiuk) rpaduka puBOKIaHATIINA
OWwIaH WIMHI BH3yall TEXHOJIOTUSl acOCHIa TaKJIUM JTHII (aHHUHT
MyCTakui coxacu cudaruaa naiino 6ynau. 3D TexHomoruscura yTui
rpaduKaHu TAKIMMOT BOCUTACH/IAH WIMHI MyaMMOJIAPHU XaJI KHJTHII Ba
VKYB MaT€pHUaJIMHU TaCaBBYP KWJIMILIHUHT Ky4JI METOANIa alIaHTUPAM.
XO034Upru BakTaa y4 YI4OBIU BU3yasl TEXHOJIOTHUS aCOCH 12 TAKAUM 3THILI
(an, TexHUKa, TAOOMETHUHT TYPIIH COXAJIAPUIAry TAbJINM TU3UMIIApU/Ia
KeHT KYJUTaHWJIQJW. Y4 YJIUOBIW MOJeUIapjaH ¢oiganaHrad xoiaa
VKUTHUIN Kyaa Kyprazmanu Oynub, MaTepualHU TaKAUM DTHUII
makyutapuau auBepcudukanms (rot.diversifi catio - Y3rapuiir, XuimMa-Xut
TapakKUET) KWIMILTA Ba TaJla0aHUHT KU3UKHUIIWHU OLIUPUIITa UMKOH
oepanu [3, 102-06].

XO03Upru BaKTJa 3aMOHABHH axOOpOT TEXHOJOTHUsIAPH acOCH/a
sSpaTHIraH BU3yal YKUTHUII BOocUTanapuiaH (oiiganaHuil XaHy3rada
Kymiab YKUTyBUMIIapra MyalsH MeJaroruk Myammosiap Ba YKyB
(GaoTUATHHU TAIIKHUI ATUIIHU IIAKIUIAHTHPHUIIT MyaMMOCHHHU XaJl
KWJIUII YYyH KYpra3MaaiIdinK BOCUTANIapHU TaHJAIl OuiaH OOFINK
KUHMHYWIAKIAPHA KeNTUpUO yrkapaau. OBo3IM Ba YKyB MaTepUaIHA
BHU3yaJl TEXHOJOTUsIIAp acocua V3 kacOuit paonustuaa Kyuiaauran
MyTaxacCHclIap XaMm/la YKATyBUWIAp JOUMHUM pPaBUIIA MaJaKaCUHU
OILIIUPHIILTA MyXTOX OYIaIu.
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Kommnetotep rpadukacu Ba ayirnoBHu3yas BoCHTanapaH ¢poiaaaanran
X0JJa YKUTHII METOAMKACHAA 3aMOHABUM TEXHOJOTHAIAp XamJa
ax00poT KOMMYHMKAlLlUsl BOCUTaNIapuaaH (poifagaHul METOUIapUHU
uIIad YMKUII TeHACHUUSIIAPUHN KYIUTall JI03UM Oy aiu.

SIHrY TEXHONOTHSIAPHY YPraHUILL, SSHIY JACTYyPH MaxCyaoTiaapaaH
dboiinanaHuIn MEeToJJIapu Ba e4uMIIapH, MacodaBuii YKUTHII, BEO-
KoH(epeHuusIap, MacodaBuii CHHOB XaMa CepTH(PUKATIAIIHUHT TYPIIX
HIaKJJIapU OpKaJId aMaira OIUUPUIUIIA MyMKUH.

Tabnum xapaéHuna yKyB MaTepHaJUIAPUHU BU3YaJUIAIITHPHII,
tanabanapHuHT (aHra HucOaraH OYAraH TacaBBYp Ba MYCTaKHUII
paBuIIAa SpKUH (pUKpramn KOOWIHATIaApUHN KeHTraiTupaan. Harmwkana
(haH mMaB3ynapu ypTacujard y3apo y3BHMIMK Ba Y3JIYKCH3JIUK sSHaja
Mycraxkamiaa"aau. KOxopuaaru yKUTHII METOUIapH TabJIUM jKapaéHuIa
VKUTYBYMIa Y3 MAJIAKACUHU OIIMPHUINTa, YKYyB MATEPUATIMHU TACABBYP
KWINOI METOUIapU Ba BOCUTAIIAPUHU Y3JIAIUTHPUINra Xamaa YIapHU
amanaa MmyBaddakuaTIn Kyiamra UMKOH Oepau.
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BYJAXAK BOILIAHFUY CUH® YKUTYBUYUUJIAPUHU
METOJAUK TAUEPTAPIUT MTHUA TAKOMUJUIAIITAPHUIII A
MAKTAB MATEMATUKACUJIAT U MATHJIN
MACAJIAJIAPHUHI' AXAMUATHU

M.b.3pzawesa,
Kussax oaenam neoazozuxa uncmumymu

Ywoby maxonaoa oynasxcax 6ownaneuy cumgh yKumy@UuCUHuH
Memooux mauépeapiueuod 3aMOHABUL OOWIAHEUY MAbLIUM
IXMUENCTAPULA YKYBUUHUHE MYCMAKUT MAMEMAMUKA hanudazu MamHiu
MACANANApHU eduea Yypeamuuhu pugodCiIanmupuul 6a uty oopaoa
MAanaKanapuru WAaxkIaHmupumoan ubopam.

Tayanch so’zlar: masala tinglashni o ’rgatish, kasbiy tayyogarlik,
masala sharti, masala savoli, masala turlari, masala yechimi

Lenvio Oannoti cmamvu A613emMcs pazeumue y cmyoenma yMenus
pewams meKkcmosvie 3a0adu no CaMOCmMOAMeNIbHOU MamemMamure ¢
yuemom nompedOHocmell CO8PEMEeHHO20 HAYAIbHO20 00PA308aAHUS 8
Memoouyeckol no02omosKe 0yoyuje20 yuumeins Ha4aibHOU UKOTbL.

This article aims at developing a student s ability to solve text-based
problems in independent mathematics in the needs of modern elementary
education in the methodological preparation of a future elementary
school teacher.

Bomnanruu cung YKUTyBUMIApUIa MaTeMaTruKa (paHuaru MaTHIN
MacaJlaJJapHU €UHINTa YpraTuliia ro3ara Kelaaural KHAUHIUIAKIIAp
TaXJTWIN HAaTH KaJlapy IIYH/IaH TaosaT OepaiuKy, yITapHUHT TeAaroruK
OHTH aHMK YKYB (paHu, )KymIlaaH MaTeMaTHKa/la PUBOKIAHTUPYBYU
TabJIUM FOSUTADUHU KaOyJl KHJWII Ba MYCTaKui (pUKpiamra Tanép
IMacIUrd 0ab3u Xoiiapaa HaMo€H OynuO Konusntu. ByHUMHT y4yH
OonuanFud CMH() YKUTYBYMCUHUHT KacOuil Tali€prapiauruia MeTOAUK-
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MaTeMaTuK Tal€prapIuruHy TAKOMULIAIITUPHUII MyXUM YPUH TyTaIu.
Anpananapra MyBoQUK, OYiarycu OonuIanFiud CHH() YKUTYBYUCHHUHT
MaTeMaTuK Tal€prapIMruHAHT aCOCUI Ma3MyHH YKyBUMJIapra MaTeMaTHK
OunMMHHK Oepul, yrnapia JacTiaaOku MaTeMaTHK OWIMM, KYHMKMa Ba
MaJlakaJapHH MaKUIAaHTHPHUILAaH noopar. bynaxak Oonuranruy cuad
VKUTYBUMCUHUHT MaTE€MaTUK Tau&prapiurd 3aMOHAaBUM OOILIaHFUY
TaBJINM dXTHEKIIApUTA YKYBUYMHUHT MYCTaKHII PaBUILa MacalaaapHu
eunIra ypratum Ba OyHUHT HaTwxkacuaa (uxpiam TaakKypuHU
MIaKJUTAaHTUPHII HyKTau Ha3apHiaH )KaBoO Oepa oamainu.

bonmmanruy cun( YKyBUMIapu MyCTaKWII paBUIIIa MAaTeMaTHKA1ar v
MaTHJIA MacaJlallapHU €YUIIHU OMJIMacIurd Ty(halian I0KOpu cuH(
MaTeMaTHKa, reoMeTpus, pu3nka, KUME Ba acTpaHOMHS KaOu (paHiapHu
Y3MaITUPHUIIIATY KAHUHYMIUKIApra 1y4d KeIUIId, KojaBepca Xaétu
TaBOMHJIa MYCTaKWJI ONITUMAJT Kapop KaOya KHJla OJIMACIIHTH, OJIATA
KYyHraH Makcagura KHHMHYUIUK OWJIaH DPUINUIITa OJub Keraiu.
Uynku, Oomnutanrud cuHG YKyBUMIAPUHU MacallaJapHU €4YHUIIra
yprarumga YKyBUMIapia MyaMMOJIH Ba3uATra Iyd KEJIUIIA YHUHT SHT
MakOyJl eY4UMIIAPUHU TOTIa OWITUIIIH, MYCTaKHII Kapop YMKAPUILH Ba 11y
KapOpWHU XUMOsI KWIHIIY [aKuiaHaau. by aca skamusartia y3 YpHUHU
TOTIa OJIUIIKA, KacO TaHJIAIKIa Ba GapOBOH XaET KEUNPUIIH]IA MyXUM
VpUH TyTaJu.

Marematuk Macana Oy OOFTUKIN UX4aM XuKos 0ynub, yHaa 6an3u
KaTTaTMKIAPHUHT KHAMATIapy KHPUTWITaH O0Ynu0, ynapra OOFIIMK Ba
Macaja mapTuja KaTTajJukiap OuiiaH MablyM MyHocalaTiap opKaiu
OofiaHraH OOIIKAa KAaTTATWKIAPHUHT KUHMaTIapu u3naHagun. AMMO
VKUTYBUWIIAP MAaCAIAHUHT OOIIIKA TABPUPUHN XaM OIIaIiIap: «Macaa -
Oy cy3map Owmtan udogananrad caBoi 0Yau0, YHUHT )kaBOOH apuPMETHK
amamnap épaaMuaa oauHUIIA MyMKuH». LllyHU TabkuanaitmMuzku, Oy
Taspud dakar apupMeTHK Macaranapra TaanTykmmaap [ 1].

Macasna TynryH4aCHHH TOp MabHO/IA Kapal, YHa KyWnuaara TapKuOui
AIIEMEHTIIAPHH aXKPATUII MyMKHUH:
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a) MacaJaHUHI LAPTH- CIOKETHUHT cy3nap Ounan 6aéuu 6ynuo,
YHJla COH KuHMaTiapu Mmacaja TapkuOura KUpyBUM KaTTaJIMKJIAp
opacunaru GyHKAUMOHAJ OOFIaHUII OIIKOP (COHIap EpaaMuaa) XoJaa
€Kku omkopmac makiga (cysnap épaaMuaa) Kypcarwirad Oynaau;

0) MacaJIJaHMHI caBOJIM- OyH/1a Oup €ku Oup Heua KaTTaJIMKHUHT
HOMAabJIyM KUHMaTIapUHU OMIMIN TakIUu( KWINHAIH.

Mynnait kuinbd, xap KaHnai apupMeTuk Macanaja HOMabllyM
(m3nanaérran) coH (€ku OWp HedTa M3JIaHAETTaH COH) Ba OepwIIraH
conmnap (ynap MKKHTaJgaH KaM OYJIMacIur¥ Kepak) JaH mOopar
sNeMeHTIap andarTa OYIuIy Kepak 3kaH. Macasa ycTuia UIluTaml yHUHT
Ma3MyHUHHU y3namtupuiingad oonuianaau. [llapr Ba caBos - macainanuHr
acocuit anemenapuaup. Connu (€ku Xaphwuii) MabIymMOTIap Macasa
mapTua 6epuirad; u3aaHaéTraH MUKIOp Xap JI0MM Macaja caBoJIUra
Kkuprad Oymaan. AMMo 0ab3u XosutapJa Macana IyHaai udonananran
OYynUIIM MYMKHMHKH, YHJAa CaBOJI IIAPTHUHI OUp KUCMUHU OJIafu EKU
OyTyH MacaJia caBoJI HIaKJIuAa 6aéH KWIMHAIM.

MaTHnu MacallalapHUHT aCOCUM XyCYCHSITH LIyHJAaH MOOpaTKH,
yiaap/a U31aHaéTraH COHHM TOINHUII y4yH OepuiraH COHjap ycTuia
KaHgai aman (€ku amaiiap)Hu OakapuIil KepakiIuru TYFpUIaH-TYFpU
kypcatunmaiinu. Iy cababnu macana Texctuaa OepuiraH COHIap
OwraH m3naHaéTraH COH opacuaard OOFJIAHWIIHU KYpcaTyBYH OHPOP
OunBocuTa Kypcarmanap Oynuiy Ba Oy OOFJIaHHII KEPaKIH apuPMETUK
amMaJUTapHH TaHJIAI Ba yJlap TApTUOMHU aHUKJIANIH Kepak. bunmnminapan
TEKIIMPUILA Macaja YKyBUHU TadhaKKypUHUHT pUBOKIAHUIIMHN OWIIHILL,
KEpaKJIM aMaJJIapHU TYFPH TaHJIAII, XUCOOIaIl KYHUKMaJapu Xakuaa
(UKD FOPUTHII IMKOHUHU Oepajiy.

VKyBumnap MakTabra KearaH JaBPUHUHT HIIK KyHJIapHAaH 6oIwIab
MaTeMaTHK MacajalapHu ypra"aaunap. by Oockuunga yKyBuuiap
VKU Ba €3UIIHU TYJIUK OmiMacanapia, KyHJaJluK Xa€Taa yupaiurad
MacaJlaJapHU OF3aKM paBHIa 6eManols eda onaguinap. Taiéprapiuk
JaBpUAard MaTeMaTHKaHU YKUTHIIIaH MaKcaa — Oonanapra KyHJaJluK
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xaéraa 103 OepaauraH XoJaTJapHU MaTeMaTHK Oenrwiap TUIWUTra
VTKa3uIll UMKOHUSITUHU aHIIIaTUIIaH noopataup. by xonaraa pacmra
Kapab Macamamap Ty3HII KaTTa aXaMHATra dTa. YKyBUMIapra cOMa,
Oup amayuIM MacananapHu YKuO Oepuiranaa yHIaru OeiaruyiapHu
nadrapra €3WNIHA MAKUIAHTHPUII OpPKaJIH MaTeMaTWK Tadakkyp Ba
HYTK IIAKJITAHTHPUIAAN. MUFHHIMHN Ba ailMpMaH¥ TOIMIIra JIOHP
Macajajapra HaMmyHa cudaruia YKUTYBYMHUHT Y31 coJj1a Macajia Ty3u0
Oepau.

Macananap euui opkajiu yKyBumiapia ymly Manakajgap TapkuO
TOTIMOFH JIO3UM.

1.MacanaHy THMHIVIAIIHU YPraHuil Ba YHU MYCTAKHJ YKHH
oM. Macana ycTuaa MIUIAll YHUHT Ma3sMyHUHM Y3JIaIITHPULIIAH
GourmaHanu. YKyBUMIap XalHM YKUII Malakacura sra GyiMara
nacTinabKy BaKTIapia ylIapHH YKATYBYM YKHO Oepaauran macana
MaTHUHU THHIJIAINTA, IIAPTHUHT MyXHUM 3JIEMEHTIIapUHU TOBYII YUKapUO
axparuira ypraru kepak. lllynaan keitnn Macasia ImapTHHU SXIIUPOK
V3TamTupuIn MaKkcaaua, Xap Oup YKyB4IM Macaia MaTHUHA TUHTJIA0rMHA
KoJIMail, OaJiku MacajlaH| MyCTaKUJI YKUO YUKHUILIN 3apyp;

Macana MaTHH YKUTYBUM €KUM YKyBUMJIAp TOMOHHUJAH OUpP-UKKHU
MapTa yKuiaau, aMmmo OyHza OosajapHU Macajla MaTHUHU Oup mapra
VKUIIaéK YHUHT Ma3MyHHMHHU TyIIyHHO OJIMINTa acTa-CeKMH yprara
6opu1 Kepax.

2. Macaganu gactjJa0Ky aHaJHM3 KUJUI (MabJIyMHH
HOMAaBbJIYM/IAH a:KpaTa oJIMII MaJjiakacu). MablyMHU HOMablIyM/IaH,
MYXUMHHU HOMYXHMMJaH aXpaTull, Macajaja Oepuiaraniap Ouian
n3JlaHaéTraniaap opacujard OOFJIaHUIIHM a)Xpara OJIUII YHT MYXUM
MaJjakanapaan oupu. bynmaii manakara sra 6yimaii Typu0, MacaiaJapHu
MYCTaKWJI e4uiIra ypranuo 6ynmaiiau.

3. Macananu Kucka €3um mMajgakacu. Macana MaTHU ycTuaa
OF3aKM MIUIaraHjaH KeHMH YHUHI Ma3MyHMHHM MaTeMaTHK aTamaiap
TUJINTa YTKA3MII Ba KUCKA €3yB HIAKIMIAard MaTEMaTUK CTPYKTYPACUHU
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Oenrunam kepak (pacmiap, yuzmanap, cxemasuap, KaaBauiap).

bapua xommapna xam Kucka €3yBHU Oakapuil OwiaH OWp BakTaa
MacaJia IapTUHUHT TaXJIUIM XaM amajira OMupuiaan. ACIUHY alTranza,
KHCKa €3yBHUHT BasudacH IIyHJIaH HOOpaT. XakuKaTaH XaM Macaia
LIApTUHUHT KUCKA €3yBU YKyBUWJIAp XOTHpacura TasHd Oynub, coH
MabJIyMOTJIApHU TYIIYHUII Ba a)KpaTHILl UMKOHUHU Oepaju, ury Omian
Oupra yJapHUHI palydoHal €3WJIUIIM Macajaja HuMa OepuiraH Ba
HUMAaHU U3J1all KEPAKIUTHHN TYIIYHTHPHII HIMKOHUHU SIpaTajiu.

4. Copia macajiajIapHu €4MIIIA aMaJI TAHJIAIHHU ac0¢/1a0 Oepuin
Ba MyYpakka0 mMacajia TaXJJMJIUHH aMaJira OlUpHIL, CYHIPa eduInn
pexacuHU Ty3ull MajiakacH. Jlactinad comna MacanaHy equIiaa ama
TaHJIalll MacalaCuHU Kapad yuKuIlra TyxranamMus. by manaka OupuHau
cuH(paan 6omad Tapkud Tona Gonutaiiiy, UKKMHYM Ba YYUHYH YKYB
HWuTapua stHa/1a pUBOXKIIAHTUPUIIA N, SHHU Oab3U TAHUIII Macajianapra
HucOaTaH ama TaHJIAUIINHA OakKapuIl aCOCH Y3rapTUPHIIAIH.

5. EuynmMHu O0akapuil, yHU YKUTYBUM Tajnabura Moc KHIHO
paCcMUIAJIAIITHPHII Ba MacaJia CaBoJinra kaBob oepurn manakacu. Coia
Macananapaan oonuraiimus. Comna Macaianu apuMETHK yCyll OniaH
XaM, ajreOpauK ycys OuiaH XaMm eduill MyMKUH. by YprHa MacananapHu
apudmeTuk ycyn OwiaH euuIln XaKuJaruHa cy3 Oopanu, MacallaHu
anrebpauk ycynaa equil KeHMHPOK aloxuaa Kapaiau.

6. Macajga edyMMHHHM TeKIIHpPa O0JUII Majdakacu. Macana
SUUMHHUHT TEKIIMPUII KyHHIaru ycyiiapaa KyJIIaHuiau:

a) OJIMHTaH aBo0 OMIIaH Macasa IapTH YpTacuaa MOCIUK YPHATHIII,

0) Teckapu Macaia Ty3MII Ba €UHIIL;

B) MacaJjiaHu OOIlIKa yCysuiap OWJIaH €Ul

T') )KaBOOHUHT YerapaJlapuHy aHUKJIaIl (3kaBOOHW Yamasiar).

7. MacaJjiajap ycTHAA MILIAMIA MabJIyM CHCTeMaHU OeJIrmiani
Ba YHH 'KOPUI KHJIUII MAJIaKaCH.

Macananap ycTuaa UIIanl pexacu:

1. Macananu yKu0 YMKUHT, Macaliajla HUMa XaKujaa ram
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00paéTraHuHM Y3UHIU3 TACaBBYP KHUJIMHL.

2. Macanana HUMa MabJIyM Ba HUMaHU TONHUII KEPAKIUTUHU
aHWKJ1a0 OJIMHT. Arap Macaja MaTHUHU TYITYHHO OJNHII KUWHUH OyIica,
YHU KHUCKa €3UHT (KM Macajiara OuJl Yu3Ma Tal€plianr).

3. Kucka €é3yB Oyiimua xap OMp COH HMMaHHU KYypCaTUILIMHU
TYLIYHTHPHUHT Ba Macajia CaBOJMHU TaKpOPJIAHT.

4. Viinab KypuHI, Macana CaBoIMra OMpIAHHTa XKaBoO GepHII
MYMKHHMHM, arap MyMKUH Oynmaca, Hera? OJJIWH HUMaHH, KEHUH
HUMaHU OWJIUII MyMKHUH?

5. Macananu eyuil peskacuHu Ty3HHL.

6. Euunmnum 6axxapuHr Ba )KaBOOUHH E3MHT.

7. V3 CUNMMHTH3HMHT TYFPUINTHHY TeKIINPUO KYPHHT.

8. V3umrusra Gepunran macanga XaKuaa KM3HKapiH CaBoJuIap
OepuHT Ba ynapra »aBo0 OCpuHT.

Wnrop YKuTyBUMIIap HIILIapU/Ia YKYBUMIIAPHUA MYCTaKHII Macajajiap
eUUIlTa YpraTUIHUHT OUp KaHya OOCKUYHM aKpaTHuO KypcaTHiraH:

1-60ckuy. Macana YKuTyBUMHUHT HYHAITUPYBUU CaBOJUIapy Oyiinya
ednsIaau Ba Oy eumIll Tockaja Ba nadrapiapaa Oup BakTaa Oakapuiiaiu.

2-0ockuy. Macana mapTH YKUTYBYM pax0apiauruaa TaXIuil KUJIMHAIUT
Ba €YML PEXKACH Ty3WIaAU. EHUMHHUHT Y31 10CKara €3uinmManau, OF3aku
auTUIMaIM XaM, YKyBUIMJIap 3ca YHU MYCTaKHII Oakapaauiap.

3-60cKuy. YKUTYBUN paxOapauria Macaia (pakaT aHaTH3 KATHHAIH.
MacanaHu euuil pekacu Ba YHHM €UMIIHM YKYBUMJIAp MYCTaKHII
Oakapaauiap.

4-60ckuu. Macananu YKUTYBYMHUHT Xe4 OUp EpaMHCH3 MYyCTaKUII
euuIl.

VKyBunapia Macagagap eduil MaJakacHHH Tapkub TONTHPHINIA
VDKOZIMH XapaKTepAaru MalllKJIapHUHT XaM MyXUM axaMusitra ara. bynra
KyWugaruiap Kapajau:

1. MacananapHu Xap X ycyJuiap OujiaH equIi.

2. bepunran macanara TecKkapu Macaja Ty3HIL.
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3. Macananap Ty3ulll Ba yJapHU aJIMAIITUPUIITa JOUP TONILHUPHUKIAP.

4. Connu uomara kapab Macaa Ty3HIIL

5. Tenrnama Ty3umira a1oup Macananap.

6. bepuiran Tenrnamara Kapab Macana Ty3uIIl.

7. Mukaopiiapra ouJ1 Macajasuap Ty3HIL.

8. Scamra ona macananap Ty3HIIL.

9. Vnymira kypa OyTyHHH Ba Oy TYHHUHT YAYIUTAPUHU TOTHIITA OU/T
Macajiajiap Ty3ull.

10. 'eomeTpuk Ma3MyHAaru Macajaiap Ty3HlIl.

11. MyamMmonu xapakTepJari MacaialapHy €UHUILL.

12. MaHTUKHI MacaiaJlapHy €UMIIL.

IOxopunarunapau Hazapaa TyTUO IIYHU TabKUAJIA0 YTaMU3KH,
MaTreMaTuK Macaja yCTUAa UILIAlI )KapaéHu/1a IITyHra HHTUITUII KePAKKH,
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ByHUHT yuyH YKyBUMHUHT IUKKATUHU Macalia HapTUAaH TaQakKypUHU
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MabJIyMOTJIAPHU OJIMIITA WYHAJITUPUIL KEpaK.
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Ushbu maqgolada geometrik masalalarni tasvirli masala yordami-
da tuzish orqali o ‘quvchilar matematik savodxonligini oshirish usullari
yoritilgan.

Kalit so‘zlar: matematik savodxonlik, tasvirli masala, masala tuz-
ish.

This article reveals methods for increasing the mathematical educa-
tion of students through the compilation of geometrical problems using
tasks with images.

Keywords: mathematical literacy, tasks with images, compilation
of tasks.

B oannoii cmamve packpvimol memoovbl NOGbIUUEHUST MAMeMamu-
uecKou 000paA308aAHHOCNU YUEHUKO8 Yepe3 cocmasgienue cemempuye-
CKUX 3a0ay ¢ NOMOWbIO 3A0aY U300PAAHCEHUSMU.

Knrouesvte cnosa: mamemamuueckas 2pamomHoCcmy, 3a0adu ¢ U30-
bpasicenuem, cocmasienue 3a0au.

Mamlakatimizda iqtidorli bolalarni qo‘llab-quvvatlash, o°qi-
tish uchun keng imkoniyat va shart-sharoitlar yaratildi. Maktab
o‘quvchilarining matematika fanidan jahon olimpiadalarida faol
ishtirok etishini ta’minlash, mahorat darslari, seminarlar, treninglar,
vebinarlar va onlayn maslahatlashuvlarni tashkil etish borasida tizimli
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ishlar olib borilmoqda.O‘zbekiston Respublikasini yanada rivojlantirish
bo‘yicha harakatlar strategiyasida ‘“Informatika, matematika, ximiya,
biologiya kabi boshqa muhim va talab yuqori bo‘lgan predmetlarni
chuqurlashtirilgan tarzda o‘rganish “ustuvor vazifa sifatida belgilan-
gan.Shu nuqtai-nazardan maktablarda matematikani o‘qitishda amalda
go‘llanilayotgan sinf-dars usuliga muqobil texnologiyalar (munosabat-
lar pedagogikasi, har tomonlama tarbiyalash, qat’iy belgilab qo‘yilgan
dasturlar va darsliklarsiz o‘qitish, loyihalash va yuklamani ko‘paytir-
ish metodi, kreativ faoliyatga yo‘naltirilgan ijodiy topshiriglar, tasvir-
li masalalar) orqali matematikani o‘qitishni takomillashtirish muhim
ahamiyat kasb etmoqda. Muhtaram Prezidentimiz Sh. Mirziyoyevni
2020 yil 24 yanvardagi Oliy Majlisga murojaatnomasi hamda 2020 yil
31yanvar kuni olimlar va yoshlar bilan o‘tkazilgan uchrashuvida 2020
yilni mamlakatimizda “Ilm-ma’rifat va ragamli iqtisodiyotni rivojlan-
tirish” yili deb e’lon qilinishi, qolaversa, ustuvor magsad qilib bu yilda
matematika, kimyo, biologiya, geologiya fan sohalarini rivojlantirish
vazifasi belgilandi.

Matematik savodxonlik deganda o‘quvchilarning kundalik turmush-
da duch keladigan muammolarni aniqlash, bu muammolarni matematik
tilda ifodalash, muammoni matematikadan o‘rganilgan bilimlari yor-
damida hal qilish, qo‘llagan matematik usullarni tahlil qilish, olingan
natijalarni tahlil qilish, yechimni shakllantirish kabi qobiliyatlari tush-
uniladi [1].

O‘quvchilarning matematik savodxonligini rivojlantirish uchun
ularni masala tuzishga bosqichma-bosqich o‘rgatib borish lozim.
Geometriya darsliklarini ko‘zdan kechirar ekanmiz, afsuski, ularda
masala tuzishga oid topshiriglar keltirilmaganligini ko ‘rishimiz mumkin.
Shuning uchun ham, o‘qituvchilar mustaqil ravishda o‘quvchilarga
masala tuzishni o‘rgatishlari va ularga topshiriglar yuklashlari kerak.
Mustaqil masala tuzishning ahamiyati haqida shuni ilova qilish
mumkinki, o‘quvchi o‘zi mustaqil masala tuzar ekan, masalada
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ishlatayotgan tushunchalari haqida to‘liq ma’lumotga ega bo‘lishi bilan
birga uning yechish yo‘llari mavjudligi, to‘g‘ri yoki noto‘g‘riligi haqida
ham izlanishlar olib boradi. Geometriya darslarida o‘quvchilarni masala
tuzishga o‘rgatish uslublari haqida A. A. Bekmurodovning ishlarida
ko‘rishimiz mumkin[2]. Unda masalalarni tuzishning analogiya usuli
bo‘yicha masala tuzishga o‘rgatish, umumlashtirish natijasida yangi
masala tuzish, o‘rganilgan masalaga qiyoslab masala tuzish, masalani
akslantirish usullaridan foydalanilgan. Ushbu maqolada o‘quvchilarga
soddadan murakkablikka tomon tasvirli masalalarni tuzish haqida
fikrlarimizni beramiz.

Tajribalar shuni ko‘rsatadiki, o‘quvchilar geometrik masalalarni
mustaqil ravishda masala tuzishda, dastlab shaklni daftarga yoki
hayolan chizib olib, so‘ngra masala shartining matnini tuzadilar. Ular
matn ko‘rinishidagi masalani tuzishdan ko‘ra tasvirli masalani tuzishni
avtzal deyishadi.

Tasvirli masala deganda shakl, rasm, grafik, diagramma, jadval
kabi tasviriy vositalar yordamida berilgan masalalarni nazarda tutamiz
va ularning barchasini tasvirli masalalar deb ataymiz.

O‘quvchilarni tasvirli masalani tuzishga o‘rgatish qulay. Buning
uchun dastlab, o‘qituvchi doskaga geometrik shaklni chizib, hech qa-
nday kattaliklarni kiritmasdan o‘quvchilarga ushbu tasvirga qarab ma-
sala tuzishni talab qiladi.

I-masala. Ushbu tasvirga qarab masala tuzing? (1-rasm).

D

Sinfdagi barcha o‘quvchilar masala
tuzishga kirishadilar. O‘quvchilar
tomonidan bitta tasvirga qarab ko‘plab
masalalar tuziladi. O‘qituvchi o‘quvchilar
tomonidan tuzilgan masalalarni tahlil qilib,
to‘g‘ri tuzilgan masalalarni ajratib oladi.
tuzishda kamchiliklar qilgan o‘quvchilarning xato-kamchiliklarini

B C
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to‘g‘rilashga ko‘maklashadi.

O‘quvchilar quyidagi kamchiliklarga yo‘l qo‘yadilar:

1) kiritilgan kattaliklar chizmaga mos kelmaydi;

2) masala shartida yetarli emas yoki ortiqcha shartlar mavjud;

3) masalani yechib bo‘lmaydi, ya’ni kiritilgan kattaliklardan foyda-
lanib masalani yechib bo‘lmaydi;

4) masalaning yechimi yagona emas.

Ushbu kamchiliklarni bartaraf qilish yo‘llari o‘qituvchi tomonidan
ko‘rsatib beriladi. Har bir kiritilgan kattalik aniq matematik qonuni-
yatlarga mos kelishligi ta’kidlanadi. Bunday foydalanish orqali o‘qu-
vchilarning darsga qiziqishi ortadi, ular o‘rganilayotgan tushunchani
puxta o‘zlashtiradi, o‘zaro hamkorlikda ishlaydi.

Tasvirli masalalarning berilish usuliga ko‘ra sodda, tasvirdagi shakl
yetarli bo‘lgan, tasvirni to‘ldirish yordamida yechiladigan va nuqtaning
vaziyatiga bog‘liq bo‘lmagan tasvirli masalalarga bo‘linadi[3].

So‘ngra o‘quvchilarga sodda tasvirli masalalar, ya’ni dars bayoni-
da berilgan tushunchalar asosida masalalar tuzish vazifasi yuklanadi.
Masalan, o‘quvchilar uchburchakning ikki tomoni va ular orasidagi
burchagiga ko‘ra uchburchak yuzini hisoblash haqida bilimni shakl-
lantirish uchun quyidagicha tasvirli masala tuzadilar. Bunda o‘qituvchi
o‘quvchilarga olingan burchak sinusini hisoblash mumkin bo‘lganda
uning yuzini hisoblash qulay ekanligini tushuntirmog‘i lozim. Dastlab
o‘qituvchi o‘quvchilarga bunday masalalarni tuzish na’munalarini ber-
mog°‘i kerak. Ana shunda o‘quvchilar olingan andoza yordamida masa-
la tuzishlari mumkin.

Bunday sodda tasvirli masalalarni tuzishga doir na’munalarni kel-
tiramiz:

Uchburchak yuzini toping.

O‘quvchilarning har biri bunday ko‘rinishidagi tasvirli masalalar
bir nechtasini tuzadilar. O‘qituvchi o‘quvchilarga berilgan tushuncha
haqida noto‘g‘ri bilim shakllanmasligi uchun har bir o‘quvchining
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tuzgan masalasining berilgan kattaliklar shaklni to‘la qanoatlantirishini
nazorat qilib borishi lozim. Bu jarayonda o‘quvchilar ongida
uchburchaklar yuzini hisoblashni bilish bilan birgalikda uchburchakni
yasash ko‘nikmasi ham rivojlanadi.

300

5 4

2_rasm 3-rasm

Masalalar tuzishni asta sekinlik bilan soddadan murakkablikka to-
mon ish olib borish lozim. O‘quvchilarda matematik savodxonlikni
yaxshi rivojlantirish uchun ularni masala sharti yetarli ammo tasvir ma-
salani yechishga yetarli emas yoki uni yechish uchun tasvirning berili-
shi noqulay bo‘lgan masalalarni tuzishga o‘rgatish lozim. Bunday tas-
virli masalalar o‘quvchilarda ijodiy va kreativ fikrlash qobiliyatlarini
rivojlantirishda muhim ahamiyat kasb etadi.

Bunday masalalarni tuzish o‘quvchilarda biroz qiyinchilik tug‘dira-
di. Shuning uchun tasvir to‘liq va yaxlitligicha berilib, so‘ngra masala
shartini saqlagan holda ayrim elementlarni chizmadan olib tashlaymiz.

4-rasm 5-rasm

Masalan: Tomoni 10 sm bo‘lgan muntazam uchburchak olamiz.
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Uning uchlaridan tomonlari 2 sm, 3 sm, 4 sm bo‘lgan muntazam uch-
burchaklar ajratamiz (4-rasm). Bu uchburchaklarni chizmadan kesib
olamiz va natijada 5-rasm paydo bo‘ladi. Hosil bo‘lgan chizmaga quy-
idagicha masala tuzamiz.

2-masala. Chizmada berilgan ko‘pburchakning hamma ichki
burchaklari teng bo‘lsa, x=2? (5-rasm).

5-rasmdagi masalani darhol yechish amrimahol. Buning uchun
yuqgoridagi jarayonning teskarisini bajarish kerak. O‘quvchilarni tasvir-
ni to‘ldirish yordamida yechiladigan masalalarni yuqoridagi usul yor-
damida tuzishga o‘rgatish ancha qulay. Bunday tasvirli masalalarn tuz-
ish o‘quvchilarga ancha qiyinlik giladi. Ammo o‘qituvchi o‘quvchilarni
asta sekinlik bilan bunday masalalarni tuzishga o‘tgatib borishi lozim.
Bu natijaga erishish uchun dastlab o‘qituvchi tasvirli masalalarni tu-
zish bo‘yicha ko‘rsatmalar va namunalar berib borishi va keyinchalik
o‘quvchilarni mustaqil ravishda masala tuzishga yo‘naltirishi kerak.
O‘quvchilarda matematik savodxonlik masala tuzish orqali masalani
yechishda olingan bilimga ko‘ra puxta bilim olishlari, olingan bilimni
kundalik hayotga qo‘llay olishlari va olingan bilimning ko‘proq yodda
eslab qolishiga imkon beradi.
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Magqolada talabalarda tabiat qonunlari hodisalarini o ‘rganishda
ijodiy yondoshish imkonini beruvchi, umumiy fizika kursini muammoli
o ‘qitish metodikasi ko ‘rib chigilgan.

Tayanch so‘zlar: muammoli vaziyat, magsadli o ‘qitish, innovatsion
yondashuv, bilish faoliyati, ijodiy fikrlash.

B pabome paccmampusaemcs memoouxa coz0anusi npooiemMHbIX
cumyayutl 8 npenodosanul Kypca ooujeti (huzuxi, Komopbulii NO360AUNMb
80CNUMAMb Y CMYOeHmo8 MEOPUYECKUll NOOX00 K U3Y4aeMbiM SA8IeHUAM
npupoobl.

Knrouesvie cnosa: npobnemnas cumyayusi, yeiesoe o0yueHue, uH-
HOBAYUOHHBLIL NOOX00, NO3ZHABAMENbHASL 0esIMENIbHOCb, MEOPYECKoe
Mblulienue.

The paper discusses the methodology for creating problem situa-
tions in teaching a course in general physics, which will allow students
to develop a creative approach to the studied nature.

Keywords: Problem situations, an innovative approach, cognitive
activity, creative thinking.

Muammoli o‘qitish samarali innovatsion o‘qitish texnologi-
yalaridan biri sifatida o‘quvchining bilish faoliyatini faollashtiradi.
Muammoli o‘qitishning mohiyati — muammoli vaziyatlarni yaratish,
talabalarning ularni hal qilish variantlarini mustaqil izlashlari, shun-
ingdek bu variantlarning to‘g‘riligini tekshirib ko‘rishlaridan iborat.
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O‘qitishda muammoni to‘g‘ri qo‘yish juda muhim. Fikrlash usulini tan-
lash ana shunga bog‘liq bo‘ladi. Biroq muammoli o‘qitish o‘qituvchi
muammoni qo‘yishi sababli emas, balki talabalar bu muammoni hal
qilishlari sababli fikrlashni rivojlantiradi. Fikrlash muammoli vaziyatni
tahlil qilishdan boshlanadi. Tahlil qilish magsadga yo‘naltirilgan bo‘la-
di va uning asosiy elementlarini ajratib olish imkonini beradi: ma’lum,
noma’lum, izlanayotgan. Muammoni hal qilish avvalgi bilimlarni va
hatti-harakat usullarini dolzarblashtirishdan boshlanadi. Bu yerda tala-
baning shaxsiy tajribasidan, uning fikrlashidan, xotirasidan, tasavvuri-
dan va boshqalardan foydalaniladi.

Talabalarni mustaqil fikrlashga o‘rgatish muammoli o‘qitishning
markaziy funksiyalaridan biridir. Fizikani o‘qitish jarayonining mavgud
tizimi hozirgi vaqtda uchta tuzilmaviy elementni o‘z ichiga oladi:
ma’ruza, fizik masalalarni yechish bo‘yicha amaliy mashg‘ulotlar va
laboratoriya mashg‘ulotlari. Ko‘p yillik tajribamizning ko‘rschatishi-
cha o‘qitishning bunday tashkil qilishda, afsuski, talabalarning nazariy
materialni o‘rganishdagi faolligi yetarli emas. Ular adabiyotlar bilan
kam ishlaydilar, o‘rganilayotgan muammolarga yetarlicha chuqur
kirib bormaydilar. Masalan, ko‘pincha talaba u yoki bu fizik qonun-
ning ma’nosini yetarlicha savodli tushuntirib beradi, fizik kattaliklarni
tariflaydi, biroq muayyan masalani yechish yo‘lini mustaqil topishga
qiynaladi. Bu o‘rinda biz o‘quv rejasiga yanada mukammalroq bo‘g‘in-
ni — seminarni kiritishni tavsiya qilamiz. Seminar mashg‘ulotlari kons-
pektlarda va o‘quv qo‘llanmalarida to‘g‘ridan to‘g‘ri javob topish
mumkin bo‘lmagan, mantiqiy fikrlash va muammoli vaziyatlarga ega
bo‘lgan fizik jarayonlarning va tajribalarning turli jihatlarini ijodiy
muhokama qilish imkonini beradi.

Misol tariqasida seminar mashg‘ulotlarida molekulyar-kinetik
nazariya nuqtai-nazaridan suyuq moddaning asosiy xossalarini aniqlash
bo‘yicha yuzaga keltiriladigan muammoli vaziyatni, xususan, Van-der-
Vaals tenglamasidan olingan natijalar suyuq modda gazsimon modda-
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ga yaqin ekanligini, tajriba natijalarining tahlili esa suyuqliklar qattiq
jismlarga yaqinroq ekanligini ko‘rsatadi. Talabalarga — “Suyuq modda
gattig moddaga yaqinroqmi yoki gazsimon moddagami ?” savoliga ha-
yotiy tajriba asosida javob berish va uni asoslash taklif gilinadi.

Odatda talabalar suyuqliklar gattiq jismlarga nisbatan ko‘proq gaz-
simon moddalarga yaqinroq deb ta’kidlaydilar. Fanda ham uzoq vaqt
shunday tasavvur hukmronlik qgilgan. Bunga ma’lum darajada suyuq-
liklarning ba’zi xossalarini moddaning gazsimon va suyuq holatlari
o‘rtasidagi uzluksiz bir-biriga o‘tishini Van-der-Vaals nazariyasiga aso-
slangan xolda tushuntirilishi sabab bo'lgan edi [1].

Muammoli vaziyatni yechish uchun talabalarga quyidagicha mu-
lohaza yuritish tavsiya etiladi:

1.Talabalarga Van-der-Vaals tenglamasidan va uning grafiklaridan
kelib chiqadigan natijalarni muhokama qilish tavsiya qilinadi:

a) suyugqliklarni juda kichik solishtirma hajmgacha siqilgan,
molekulyar kuchlar yuzaga keltirgan ichki bosimli real gaz sifatida qa-
rash mumkin;

b) suyuqliklar juda kam siqiladilar;

v) temperatura oshirilganda suyuqlik bilan bug® zichliklarining
qiymatlari bir-biriga yaqinlashadi. Bu holatga yuqori haroratlar va kat-
ta solishtirma hajmlar sohasida suyuqlikning sirt taranglik koeffisienti
va bug® hosil bo‘lish issiqligining haroratga bog’liqligi sabab bo‘ladi.

Yuqoridagi mulohazalar suyugqliklar fizik xossalari bo‘yicha qattiq
jismlarga nisbatan gazlarga yaqinroq ekanligi haqidagi fikrni tasdiglay-
di. Bundan suyugqliklarning molekulyar-kinetik nazariyasi gazlarning
molekulyar-kinetik nazariyasiga o‘xshash degan xulosa kelib chiqgadi.
Biroq bunday xulosa eksperiment natijalariga zid keladi.

2. Talabalarga ba’zi konstantalarni solishtirish taklif qilinadi:

a) bug‘lanish vaqtida suyuqlikning solishtirma hajmi bir necha mar-
ta o‘zgaradi, qotish vaqtida esa — bir necha foizga o‘zgaradi. Demak,
suyuqlikning qotish jarayonida modda zarralarining o‘zaro joylash-
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ishining o‘zgarishi bug‘lanishdagiga nisbatan kamroq bo‘ladi;

b) bir atomli gazlarda C =3 kal/mol*K ga, bir atomli kristallarda esa
C =6 kal/molxK ga teng. Erishda jismlarning issiglik sig‘imi deyarli
o‘zgarmaydi. Demak, qotishda zarralarning issiqlik harakatining xusu-
siyati bug‘lanishga nisbatan kamroq o‘zgaradi;

v) qator moddalarning erish issiqligi bilan bug‘lanish issigligini so-
lishtirish suyuqlik qotishida moddadagi zarralar joylashuvining qayta
tagsimlanishi bug‘lanishga nisbatan kamroq ekanligini ko‘rsatadi;

g) suyuqliklar siqilish bo‘yicha gazlarga nisbatan qattiq jismlarga
yaqinroq;

3.Talabalarga moddalarning mexanik xossalarini solishtirish taklif
qilinadi:

a) bir qarashda qattiq jismlar va suyuqliklar bir-biridan keskin
farq qiladilar: qattiq jismlarga mo‘rtlik, suyuqliklarga esa oquvchan-
lik xosdir. Biroq ba‘zi bir qattiq jismlar oquvchanlik xususiyatiga va
suyuqliklar esa mo‘rtlikka ega ekanligi ma’lum;

b) agar deformatsiyaning barcha turlari qattiq jismlarga xos bo‘lsa,
suyuqliklarga nisbatan deformatsiya to‘g‘risida gapirish ma’noga
ega emas. Biroq bir qator misollar suyuqliklarda nafaqat siqilish va
cho‘zilish, balki boshqa tur deformatsiyalar ham uchrashi mumkinligi
ma’ lumdir.

4.Talabalarga qattiq jismlar, suyuqliklar va gazlarning tuzilishida
tartib mavjudligini solishtirish taklif qilinadi.

Uzoq va yaqin tartib qattiq jismlarning tuzilishiga xosdir [1,3].
Rentgen tuzilmaviy tahlil shuni ko‘rsatdiki, suyugqliklardagi qo‘shni
molekulalarning va kristallardagi qo‘shni zarralarning o°zaro joylashu-
vi 0‘xshash qonuniyatlarga bo‘ysunadi: suyugqliklarda yaqin tartib mav-
jud bo'lsa, gazlarda zarralar betartib joylashgan.

Olingan barcha xulosalar suyuqliklar gazlarga nisbatan qattiq jism-
larga yaqinroq ekanligini ko‘rsatadi. Suyugqliklar xossalarining ikkilan-
ma xususiyati moddalarning molekulyar-kinetik nazariyasini yaratish-
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dagi qiyinchiliklarni keltirib chiqaradi. Muammoli vaziyatning yechi-
mini talabalarga suyuq holatning kovak nazariyasini tushuntirish bilan
yakunlash mumkin.

Umumiy fizika kursining “Molekulyar fizika va termodinamika”
bo‘limining barcha mavzularini o‘rganishda shunga o‘xshash mua-
mmoli yondoshuvdan foydalanish mumkin.

Savol kutilmaganda, avvaldan tayyorgarliksiz paydo bo‘lganda
muammoli vaziyat yanada samaraliroq bo‘ladi. Bu qiziqish uyg‘otadi,
talaba e’tiborini jamlaydi. “Yorug‘lik dispersiyasi” mavzusini o‘rgan-
ishda kuzatiladigan muammoli vaziyatni ko‘rib chiqamiz. Maksvell
nazariyasiga asosan yorug‘lik — elektromagnit to‘lqin, uning fazaviy
tezligi v muhitning elektr va magnit xossalariga bog‘liq bo‘ladi

1
9 = ! , vakuum uchun c= = 13-10%82
5

+ Fofkio v foko

Shunday qilib, to‘lqinning muhitdagi fazoviy tezligi & = ,L_
VEM

yoki @ = i, bu erda M = +/EM - muhitning absolyut sindirish

ko‘rsatkichi deb ataluvchi fizik kattalik. Ko‘pchilik muhitlar uchun
i~ 1gatenguholdam = x-',_ nf =g Demak, muhitning sindirish

ko‘rsatkichini (n) yorug‘likning vakuumdan berilgan moddaga o tishida
tarqalish yo‘nalishini o‘zgarishiga qarab, yoki moddaning dielektrik
singdiruvchanligini (€) o‘lchash orqali aniglash mumkin. Moddaning
dielektrik singdiruvchanligini £ ning qiymatini kondensatorning
sigéimini o‘lchash orqali topish mumkin. Ammo bu o‘lchashlar,
kutilganga qaraganda, mutlaqo turlicha natijalarni berar ekan, bu
natijalar jadvalda keltirilgan [2]. O‘Ichash natijalaridagi tafovutlarni
tushuntirishga urinib ko‘ramiz. Buning uchun moddaning dielektrik
singdiruvchanligi € nima, u o‘zgarmas kattalikmi, nimalarga bog‘liq,
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degan savollarga javob beramiz. Elektrostatika bo‘limidan bizga
ma’lumki & dielektrikdagi elektr maydon kuchlanganligining
vakuumdagi giymatidan necha martta kichik ekanligini ko‘rsatadi.
Aynan tashqi maydonning modda atomlarining zaryadlariga ta’siri
dielektrik singdiruvchanligi & bilan xarakterlanadi.

Modda n n* £ (amaliy)
Suvlar 1,333 1,78 80,08
Glitserin 1,47 2,16 56,20
Etil spirti 1,36 1,84 25
Slyuda 1,56 2,43 6
Shisha 1,52 2,31 7

Moddaga tushayotgan elektromagnit maydon bilan modda
ichidagi kvazielastik bog‘langan atom va molekulalar elektronlarining
E = E, coswt garmonik qonuniyat bilan o‘zgarayotgan elektr
maydon kuchlanganligi  ta’sirini qarab chiqish orqali quyidagi
munosabatga kelamiz:

Ushbu ifoda moddaning sindirish ko‘rsatkichining qiymati
tashqi muhitning turli chastotalarida turli xi son i matlarga ega
bo‘lishini ko‘rsatadi. Sindirish ko‘rsatkichi M bilan € o‘rtasidagi
tafovut (paradoks) shu holat bilan tushuntiriladi. Odatda € ning
qiymati E = const, ya’ni @ = 0 bo‘lganda, n esa elektromagnit
to‘lainning @ > 0 chastotasida o‘lchanadi. Olingan formuladan
n = f(w) ekanligi kelib chiqadi. Bu esa dispersiya, ya’ni sindirish
ko‘rsatkichining chastotaga bog‘ligligi deyiladi.

Ko‘p yillik tajribalar shuni ko‘rsatdiki maqolada ko‘rib chiqilgan
mavzularni muammoli vaziyatlar orqali talabalarga yetkazish mavzuni
o‘zlashtirishda o‘zining samarali natijasini beradi va bu holat aynigsa
pedagogika oliygohlarida muammoli o‘qitish metodikasiga alohida
axamiyat berish kerak ekanligini ko‘rsatadi.
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YIUIEPO/J, TEMUWP, MY3 BA BOIIKA MOJJAJTAPHUHI'
HEYA TYPUHU BUJIACU3?

B.A.Onumos, “V3ITOUTH, ¢.-m.¢b.n, doyenm.

Maxonaoa Menoennes oaspuii cucmemacuoacu aupum
INeMeHmaapHune Qu3uK xoccarapu myepucuod MubiyMoOmaap
KeMupuieaH.

Taanu cyznap: Menoennes, nansicapa, memup, Cylokauk, 6ye, oimoc,
2enuil, ONmuHeypeypm, amom, epagum, waggogh, onmoc, yenepoo, mys,
ammocgepa.

B cmamve noopobono npedocmasnenvt puzuueckue ceoticmea
HEeKOMOpbIX d71eMeHmo8 nepuooudeckas cucmemol Menoeneesa.

Knwuesvie cnosa: Menoennes, namdcapa, memup, cyiokiuk, oye,
onMoc, eenull, oimuHaeypeypm, amom, epagum, wapgod, ormoc,
yenepoo, mys, ammocgepa.

The article gives an overview of the physical properties of some
elements in the Mendellev periodic system

Key words: Mendellev, reshyotka, iron, liquid, steam, diamond, he-
lium, sulfur, atom, graphite, opaque, diamond, carbon, ice, atmosphere

bu3 €3ui yuyH unuiataguras, Kopa suiTupaMaiiurat IoMIIoK rpagur
Ba IIUIIAHU KECYBUH SUITHPOK, mad@od KaTTUK 0IMOC aifHaH Oup XU
yriepoz aromsapuiad Tapku0 ronrad. Huma ydayH Oy MKKH, TapkuOu
OUp XMW MOAJIATAPHUHT XyCYCHUATIapu OyHYAIUK (papKiIaHau?

Karnamnm rpadut nanxapacHHM 3CIaHI: YHUHT Xap OUp aToMu y4
SKMH KYIIHUJIapKra 3ra, 0JIMOC MaHXapaHUHT Xap OUp aTOMU TYPT SIKUH
Ky1Hura sra. by Muconaan aHuk KypuHUO TypUOAMKH, KpUCTAILIAP XY-
CyCUSITIIApH yJIap aTOMJIAPUHUHT ¥3apo >KOMIANTyBH OMIIaH XaM aHUKJ1a-
Haau. I'paduriaH MKKM -yd MMHT Japakarada yTa FOKOpH Xapoparra
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Oapmom OepyBun TUTEILIAp sicanaau, oiamoc dca 700°C napaxanaH FOKOpH
xapoparzaa €Haau; OJIMOC COJMILTUPMA OFUPIUTH 3,5HU, rpaUTHUHT
COJIMILITUPMA OFUPIIUTH -2,3 HU TAIIKUII KUJIaAu; TpaduT 3JIeKTp TOKUHU
YyTKa3aau, 0JIMOC YTKa3MalIx X.K.

Bynnaii Typnu kpuctamiap sra OYIumI XyCcyCcusTHHH Hadakar yrie-
ponnia MaBxyl. Jlespnu xap Oup KUMEBHIL 37IeMeHT Ba Ha(akat HJIEMEHT,
Oanku xap KaHaai KUMEBUI MoIa, OWp Heda Xuil KYpPUHHUIIAA OYIHUIITN
MYMKHH. TEMUPHUHT OJITU XUJI TYPH MaBXKY/I.

XapopatHu 6ocumMra OOFTUKINK AMarpaMMAacUHU MyXoKama Kuia
TypuO, OM3 KpUCTAIIAPHUHT Xap XU TypU XaKuaa cyxOaTialiiuK Ba
KATTUK UCMJIAPHUHT SITOHA OPAJIMFUHU 4YW3IUK. By opanuk sca xyna
KYTIITMHA MOJJANap yUyH, YIAPHUHT Xap OMpHU KaTTHK KUCMHHUHT Mab-
JTyM OMp cuH(HUra Moc KeJlyBUM KU MyaiiiiaH KaTTuk (asa (Oepuiran
KpHUCTaJ y3rapuil) KicMura 0yiuHaau.

Xap oup kpuctamt ¢paza, 00CUM Ba XapOpPaTHUHT OCJTHIIAHTaH Opa-
TUFY OWIIaH YerapajaHraH, Y3UHUHT OapKapop XoJaTH MaiOHUTa dTa.
bup xkpucTana TypruHUHT OOIIKa KpUCTAILITa allJIaHUIL KOHYHJIAPH 3PHIL
Ba OyFJIaHWIII KOHYHJIapH KaOUIup.

Xap 6up 60ocuM ydyH, UKKalla TypAard KPUCTaILI THHY sIIai ofa-
JUTaH XapopaTHU KYypcaTHill MyMKHH. Arap Xapopar KyTapuica Oup
TypJaru KpUCTaJlJI UKKUHYM TypAaru KpucTajuira ainasaau. Arap xa-
popar nacaTupuica TeCKapu aillaHuin conup Oyiamu.

Hopman OGocuMmaa KU3WIJI ONTHHTYTYPT CapyKKa alJaHWIIN YIyH
110°C mapaskama mact xapopar Oy uiiu Kepak. byH1aH FOKOpH TO SPHIII
HyKTacurada OynraH xapopar aTOMJIAPHHUHT KOMIAIIHUII TAPTUOU KU3HIT
ONITUHTYTYPTIa XOCAUp. Xapopar nacaiica, aromsiap TeOpaHuIIN KaMasi i
Ba 110°C mapakaman 6onurad TabuaT aTomiiap KOMIAIIUII TApTHOMNHUHT
aH4a Kynail yCyauHH Tomaau. bup KpucTaUTHUHT OOIIKa KpPHCTaJra
aitanumm conup OVyiamu.

OnTuTa Typau My3ra Xed KUM HOM TOIla oJiMaraH. YJIapHH IIyHJaid
aramajgu: My3 Oup, My3 UKKH, ... , My3 eTTu. Kannait kunub ertu, axup
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OJITH XUJ TypH Oynca?

I"an mynaaxku, My3 TYpT Takpopuil Taxxpuodaiap 1aBOMK/1a AaHUKJIaH-
Maras. Arap HOJI 1apaxkara skt xapoparaaru cyB 2000 ra sskuH aTMoc-
¢depa 6ocum octuna my3 Oem, 6000ra sskuH atM 00CHM OCTHIA MY3
OJITH Naifo 6ynanu. My3 UKKH Ba My3 y4 HOJI lapakaJlaH ract Oyiraxn
xapoparaa 6apkapopaup.

My3 eTTu — KallHOK My3; Y KaiiHOK cyBHU 20000 atm rada 6ocum
OCTHJIa CUKMJITaHJ1a By>KyAra kenaau. Onauil MysJiaH Tamkapu, oapya
My3J1ap cyBra HucOaraH oruppok. Hopmain mapountiapia omuHran My3s
FapUOIINIA alloMaTiapra sra, akCHH4Ya, HopMaJl OyJIMarat mapoumiapaa
OJIMHTaH My3 Tabuuii anomariapra ara.

bu3 afitamuzku, Xap Oup KpuUCTaI y3rapuiuiapra Myaiiian MaBxXy/I-
UK MaiiioHu xocaup. bupok, nmrynnait 6ynca kanaait Kuiaub rpaduT Ba
OJIMOC OMp XWJI MIAPOUT OCTHIA MABXKYJ OV MyMKHH?

By kabu omuit 6yMaran Xomamiap Kpucraiap IyHECHIA )Ky/aa Kyl
yupab Typanu. berona mapoumiapna simam KOOWIHATH, KpUCTaiap
YUyH Jesipian Oup Kouaa XucoOnaHaau. Arap CylOKJIMK OYFUHU OeroHa
MaBXy[AJIUK MaliloHura yTKa3uil y4yH Typiiu yciayOnapra Mypo)kaar
KWINII Kepak 0yIica, Kpuctaiap ynapra Tabuat TOMOHUIAH aKpaTUirad
Joupacuia Kouau.

Kpucramiapau 10KopH Aapakaaa COBYTHIL KCTpeMall TapaHIIMK
Ownan TymyHTHpriaagi. Capuk onTuHTyrypt 95,5°C napaxa xapoparna
KHM3WI OJTUHTYTYpTIa alllIaHuIIN Kepak. Arap YHU KYIPOK KU KaMpPOK
TE3JIMK 1a UCUTHO r000pcak, On3 Y3rapTUpHIN HyKTacHIaH “‘cakpad yTuod”
XapOopaTHU ONTHHTYTYpTHHU 3puil gapaxkacu 113°C ra eTkazu0 kysmus.

V3rapuIHUHT XaKUKHil XapopaTHHH KPUCTAIYaJapHUHT Gup-Ou-
pura SKMHJIAIIMIIN OWIaH aHUKIALI KyAa OCOHIUpP. Arap yiaapHu Oup
- Oupura yctma-yct 3ud TaxyaHca Ba 96°C mapaka xapopar Oepuiica
KH3WJI OJTUHTYPrYpPT CapUK OJTHHTYPrYpTHU mUMHUO eiau, 95°C
Japaka xapoparja 3ca CapuK OJITHHIYPrypT KU3WJI ONTUHTYPrypTHU
10THO 1000pagu. “KpUCTA - CYIOKJIUK YTUIIAAH (apKId paBHUIIAA
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“KpUCTauI-KpUCTaUT” YTUII OJIaT/1a XaAaH 3UE] COBYTUIIIIA Ba Xa1aH
3UE1 UCUTHILA CEKMHPOK COAUpP OYIaau.

bab3u xomrapaa MoamanmapHUHT IIYHIAW Xoyarjapura Xam ayd
KeNlaMU3KH, acinuaa ynap OyTyHnai Oolikaua xapopariapiaa siamiy
Kepak Oyiras.

Xapopar 13°C pgapakaradya TyHIMpHJITaHAa OK Kajaid KyJpaHT
Kajaira aiuraHuim kepak. buz ogaraa ok KajnalHU KYIIPOK HUIILJIaTaMU3
Ba OWJIAMHU3KHM YHHU Kuijga unuiatud oynmaiiau. ¥ 20-30 gapakaraua
coByTHIIHIITa 6apao1t 6epa onaau. BUpok KaxpaToH KHIII apoUuTHIA OK
Kanail KynpaHrra aitnanaau. byau OunmMaciuk okubarua 1912i wnmuit
TaJIKUKOTYMJIAPHU IAMOJIMK KyTOra KHJITaH dKCIeIUIuscu 0apoos
OynraH. DKCIIeIUITUS TOMOHU/IAH OJIMHTAaH CYIOK EHWJIFH, Kaylail OumaH
KaBIlIapJIaHTaH UIUIILIapTa CONMMHTaH 1u. KaTTHK COBYK OKMOaTHIa oK
KaJlail KyJIpaHr KyKyHra aujgaHa, uauinriap OyauHuO ketuo, CHWIFU
TYykumn6O kerran. OK Kayiaijga KyJpaHr JOFJIApHH Maig0 OVIUIIMHA
Oexu3ra Kanai yiatu ned arammaiau.

Ountunryprypr kabu, 130°C napaxkagan 6upo3 mact xapopar/a arap
OK KaJlai1aH sicajiran OyroMra KyJIpaHT TypuaaH Oup 3appa Tymmb Kojca
XaM OK KaJlai KyJIpaHT Kajlahra aiJlaHUII MyMKHH.

bup xu1 MoxmaHuHT OMp Heya XWJI TypJiapu MaBXKyIUINTH Ba yiap-
HUHT ¥3ap0 aJIMalIMHUITMHUHT CaKJIaHUO KOJUIITN TEXHUKA YIYH KaTTa
axaMmusTIra sra.

XoHa Xapoparuja TeMHUp aromyiapu KyO maHkapa XOCHJ KWJIaJI,
yHJa aTomJiap KyO ywiapuJiaH Ba MapKa3uJaH Ko oyanu. Xap Oup
arom 8 TafaH KyurHura sra 6ynaau. FOkopu xapoparaa TeMup aroMiaapu
sTHaJa 3UYPOK YpaM XOCHI Kuiaau. Xap Oup atom 12 TagaH KynrHuAra
ara 6ynaau. Kyurau aromapu 8 Tagan Oyarad TeMUp FOMIIOK, 12 Tagan
Oyiraniapu KaTTHK Oyianu.

JleMmak xoHa Xapoparu/ia UKKMHYY TypJlard TEMUPHU OJIMIII MyMKUH
sKaH. by ToOmanm ycynm MeTajuryprusi caHoaTh1a KeHT KYJUTaHWIIa Iu.
Tobmanu aHya OCOH aMaira OUIUPHUIAIN - METald OylIOM KuU3apryHda
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KU3IUpUIIaIU, KEHUH 3ca cyBra €ku €rra conuHaau. CoByll IIyHYAIUK
T3 conup OYIaIrKu IOKOPH Xapoparaa bapKapop Ty3WIUIIra aillaHuIIra
ynrupmaiian. lysmgai Kummb roKopHu XapopaTiy Ty3WIHII yiiapra Xoc
OyMaraH mapouTIap/ia YeKCU3 y30K BaKT CaKJIaHUO KOIUIITH MyMKUH;
OapKapop Ty3WIHILTa KalTa KpUCTAUIAHUIIT aHYa CEKUH Ce3UIMaiiural
paBuIIIa Ke4aIu.

TemupHu TOONAII XaKuaa ranupranaa, ous Tyaa XakJid dSMac dIuK.
Acnupa mynart, ShHU yIIISPOAHUHT KHYKHHATHHA (DOU3 YITyIIINTa 3Ta Te-
Mup ToONMaHaau. YIIIEPOAHUHT Ky/1a KaM apajlalliIMaCHHUHT MaBKyIJTUT 1
KATTUK TEMUPHUHT IOMIIIOK TEMUPTa aliJIaHUIINHU CEKUHIIAIITUPAIU Ba
TOOJIAITHY amaJira omupuil UMKOHIHH Oepanu. Cod Temupra KeJcax,
YHH TOOJaIl UMKOHHU HYK - TY3WIMIIMHUHT aJIMAlIHIIHN Ky/1a T€3 COBY-
THJITAH XO0JIJ]a XaM aMaJira OUIHINTa YATYPaIH.

I'padbuknan kypuHuO® TypuOIUKHU, | P4
60cuM EKU XapopaTHH Y3rapTupud y €ku | 16 Omioc

Oy ainmanumuiapra spunraaunap. Kym- | s /
TMHA XOJLIapJa KPUCTaJTHUHT GOIIKA | |4 Cyroxmx

rre/eml

KpucTaJuira almaHuimy oupruHa 60- \3]  Tpadu

CHMHH y3rapTHPHINIA XaM KysaTHiamd. |

[lynpaii yeyn 6uias kopa pochop omms- | - Byr
10

rad. I'pa¢uTHN onMocra alaHTHPULI,
OMp BaKTHUHT y3UJa IOKOPU XapOpaTHU 01000 " 3000 5000 TK
Ba KarTa OOCHMMHU KYJUlaml OWJIaHTHHA
amainra ommpuirad. PacMaa taxpubanaan oJMHraH HaTHXKalapra aco-
ci1aHu0 MHUCOJI TapuKacuja yriiepoja y4yH TeMIieparypaHu Oocumra
OOFMKJIMK AUarpaMMacH KypcaTwiral. byHna kypuHUIIMYa YH MAHT
armocdepa 6ocumunan nact 6ocumaa Ba 4000K nan mact xapoparaaru
Oapkapop TypJiaHUIITa TpaduT KUPAIH.

[ysaai kb onmoc 6eroHa mapouTIapaa simaiIy, ITyHUHT y9yH
YHU KUHMHUMIHKCH3 TpaduTra allaHTUPHUIl MyMKUH. AMMO amalui
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KM3HMKHII TeCKapH MacallaHu Kysau. [ pagutHu onMocra aiaaHTUpULI-
ra ¢gaxkarruaa 00CUMHU KyTapu6 spumu6d Oynmaiinu. Kartuk xonaroa
JABpUH ailTaHuI comup OYiamu, aMMo Kylda CEKHH. XoJaT Juarpam-
MacH KYpUHHIIH TYFPU Kapop KaOy:n Kuniira Epaam Oepaau: 60CUMHH
KyTapuil Ba 6up BakTna kusaupuil. [lynna Ou3 (quarpaMMaHuHT YHT
Oypuarujaru) SpuTUiITad yIriaepoa oJlaMu3. YHH FOKOPH 00CHM/Ia COBY-
THO, OU3 OJIMOC OpAJIUFUra TYIIUIIUMU3 KEpaK.

Bynnaii ;xapaéHHUHT amangard MMKOHH 6opiiuru 1955-iunna ucoot-
JaHraH. X03Upru BakT/Aa 3ca 0y MyaMMO TEXHUK XaJl KWINHIaH.
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Mocksa 1989.
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FIZIKA TA’LIMI SAMARADORLIGINI OSHIRISHDA
KOMPLEKS YONDASHUVNING O‘RNI VA AHAMIYATI

E.N.Xudayberdiyev. Navoiy daviat pedagogika instituti

“Fizika va astronomiya o ‘qitish metodikasi” kafedrasi dotsenti.

L.Q. Samandarov. Navoiy davlat pedagogika instituti

“Fizika va astronomiya o ‘qitish metodikasi ~ kafedrasi tadgiqotchisi.

Magqolada fizika fanini o ‘qitishda kompleks yondoshuv metodi-
kasining mohiyati va mazmuni bo ‘lajak fizika o ‘qituvchilarini tayyor-
lashdagi ahamiyati hamda ta’lim samaradorligini oshirishdagi o ‘rni
tahlil etiladi.

Tayanch so“Zlar: fizika, o ‘qitish, kompleks, metodika, mohiyat, va
mazmun o ‘qituvchilari, tayyorlash, ta’lim samaradorligi, tahlil.

The article analyzes the essence and content of an integrated ap-
proach to teaching physics the importance and place of an integrat-
ed approach in improving the effectiveness of teaching physics in the
training of future physics teachers.

Keywords: physics, teaching, Komplex, methodology, essence,
and content teachers, training, educational effectiveness, analysis. B
cmambve aHAIU3UPYemcsi Cymb U COOEpHcanue KOMIIEKCHO20 n00X00d
8 obyuenuu usuxke 3HaueHue U Mecmo KOMNIEKCHO20 Nooxodd 6
noegvluteHuu dhghexmusnocmu  00yueHus Qusuke 8 No020MmosKe
0y0ywux npenooasamenei Qu3UKU.

Kniouesvie cnoea: ¢husuxa, odyuenue, KOMNIEKC, MemMoOOL02Us,
CYWHOCMDb,  coOepicanue yuumens, oOyueHue, 00OpazosamenvbHas
aghghexmusrnocmn, ananus.

Ma’lumki, har qanday davlat va jamiyatning taraqqiyot darajasi un-
ing xalq xo‘jaligining hamda jamiyatning intelektual ongining rivojla-
nish darajasi bilan belgilanadi.
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Rivojlangan davlat va jamiyat qurishni asosiy maqgsad deb qarasak,
buni amalga oshirish uchun bajarilishi lozim bo‘lgan vazifalar tizimini
quyidagi sxema ko ‘rinishida ifodalash mumkin.

Rivojlangan davlat va
jamivyat quirilishi.

Pedagogika oliy ta'lim

muassasalarida o‘qitish Xalq xofjaligining har bir
samaradorligini jahon tarmog'i uchun yetuk
standartlari darajasiga mutaxassislar tayyorlash.
ko‘tarish
Umumta'im Oliy ta'limga umumta'lim
maktablan..m yuqorl fanlari asoslarini
kompetentli pedagog mukammal egallagan
kadrlar bilan taminlash. yoshlarni jalb etish

I-rasm: Rivojlangan davlat va jamiyat qurish masalasining peda-
gogika oliy ta’lim samaradorligi bilan bevosita aloqadorligi.

Keltirilgan sxemada har bir bosqich o‘zida oldingi vazifani bajar-
ish uchun zaruriy talabni ifodalaydi. Sxemada asosiy maqgsad bo‘lgan
davlat va jamiyatning rivojlanish darajasi pirovard natijada pedagogika
oliy ta’lim muassasalarida tayyorlanayotgan o‘qituvchi-pedagoglarn-
ing saviyasiga - kompetentligiga bevosita bog‘liq ekanligi ko‘rinib tu-
ribdi. Shuning uchun ham pedagogik tadqiqotlarning asosiy magqsadi bu
masalani hal etishning ilmiy yechimini topishdan iborat. Hozirgi vaqtda
ta’lim to‘g‘risidagi qonunlarning isloh qilinishi, yangilanishi ham shu
tadqiqotlar va davr talabi natijasidir.
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Pedagogika va barcha texnika oliy ta’lim muassasalarida o‘qitil-
adigan umumta’lim fanlari orasida fizika fani texnika va sanoat ishlab
chiqarishning asoslarini o‘rganuvchi fan sifatida alohida o‘ringa ega.
Chunki “Fizika barcha tabiatshunoslik fanlari kabi jamiyat hayotida
muhim rol o‘ynaydi, texnikaning taraqqiyotiga ta’sir ko‘rsatadi; shu
bilan birga fizika fanining taraqqiyoti jamiyat ishlab chiqarishining ta-
lablari, texnikaning rivojlanish darajasi va uni yaratuvchilarning dun-
yoqarashiga bevosita bog‘liqdir [1] .

Yugqoridagi mulohazalar asosida hozirgi kunda fizika fanini o‘qit-
ish samaradorligini oshirish yetuk mutaxassislar tayyorlash jarayonin-
ing kun tartibidagi asosiy masalalaridan biri ekanligi ko‘rinadi. Ushbu
magqolada fizika fanini o‘qitishdagi muammolar va ularni yechishda
kompleks yondashuvning o‘rni hamda bu ta’lim jarayonida ahamiyati
haqida mulohazalar bayon etiladi.

Fizika fanini o‘qitish vazifasi nafagat bugungi kunda balki ushbu
fan rivojlanishining ilk bosqichlarida ham dolzarb masala sifatida qa-
ralganligini klassik fizika namoyondalari ishlarida ham ko‘rish mum-
kin [2-7]. Tahlil etilayotgan masalaning dolzarbligi hozirgi kunda bu-
tun dunyoda, shu jumladan O‘zbekistonda bu sohada olib borilayogan
ko‘plab ilmiy pedagogik tadqiqotlarda ham ta’kidlanadi. Fizika fanini
o‘qitishning turli jihatlari B.Mirzahmedov, M.Jo‘rayev, N.Shodiyev,
K.A.Tursunmetov kabi ko‘plab o‘zbek olimlarining ilmiy tadqiqotlari-
da batafsil o‘rganilgan[8-10].

Fizika fanining rivojlanishida ulkan hissa qo‘shgan buyuk fiziklar
fundamental tadqiqotlar bilan shug‘ullanishi bilan birga fizika fanini
o‘qitish holati va samaradorligi hamda bo‘lajak fizik olimlar, peda-
goglar tayyorlash masalasiga ham befarq bo‘lmaganlar. Aksincha bu
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masalaning dolzarbligini ta’kidlagan holda o°z fikr tavsiyalarini ber-
ganlar.

Nobel mukofatining sovrindori P.L.Kapitsa “Fizika fani qanday
o‘qitilishi kerak?” nomli ma’ruzasida fizika fanini o‘qitishda biror bir
izlanayotgan manzilni topib borish bilan quyidagicha taqqoslaydi [3]

I-sxema

| ok . I\_ lmmmm.

("2 Figka Bois dulik v g ;
| g0 Nanmalan otqal o-xgamsh ZM%ME&M
(3. Fislka favini dmiy adbiyotammi | . Iamavotems mansies pivods. 300

ghzperimentzl

Albatta bunday qiyoslash ma’lum bir ma’noda o‘rinli bo‘lib, mu-
allif fikricha fizika fanini mustaqil holda sxemada keltirilgan uchinchi
usul bilan o‘rganish eng mukammal bilim olish usuli deb hisoblaydi.
Hagigatdan ham bunday iqtidor egalari bo‘lgan buyuk fiziklarni ko‘plab
uchratish mumkin [2]. Lekin shu bilan birgalikda buyuk olimlarning
aksariyat qismi o‘z yutuqlariga yaxshi ta’lim va tarbiya orqali erish-
ganligini shu olimlarning tarjimai holidan ko‘rish mumkin. Bu esa

@ FIZIKA, MATEMATIKA va INFORMATIKA Sooe.




96 TALAB, TAKLIF VA TAHLIL

fanni o‘rganishda to‘g‘ri tanlangan va samarador pedagogik yondashu-
vlarning, ustoz-shogird an’analarining ahamiyati beqiyos ekanligini
ko‘rsatadi. Shu o‘rinda atom va yadro fizikasida neytronni kashf etgan
J.Chedvik estaliklarida E.Rezerfordning yadro fizikasi bo‘yicha ma’ru-
za mashg’ulotlarini eshitgandan so‘ng unversitetni tashlash niyatidan
qaytganligini oz estaliklarida yozib qoldirganligini eslaylik [11]. De-
mak, fan taraqqiyotida alohida pedagoglarning bilimi va salohiyati, us-
toz-shogird an’analarini to‘g‘ri yo‘lga qo‘yilganligi muhim ahamiyatga
ega.

Pedagogik nuqtai nazardan olib qaraganda har bir fanning o‘ziga
xos jihatlari mavjud va ta’lim samaradorligi shu jihatlarni hisobga ol-
gan holda mavjud metodikalar ichidan eng ma’qulini tanlab olish yoki
yangi metodika ishlab chiqishga borib tagaladi. Bunda metodika na-
faqat bitta fan uchun, balki shu fandagi har bir mavzu uchun tanlan-
ishi va har bir darsda o‘z o‘rnida ishlatilishi alohida ahamiyatga ega.
Faqat shu holdagina tanlangan metodikaning ishlatilishi yuqori samara
berishi mumkin. Hozirgi kunda yuqorida keltirilgan ilmiy pedagogik
tadgiqotlar natijasida ko‘plab innovatsion va yangi pedagogik tex-
nologiyalarni qo‘llash metodikalari ishlab chigilgan va ta’lim jarayo-
niga tatbiq etilgan. Lekin pedagogik tajribalar alohida olingan metodika
ganchalik mukammal bo‘lmasin uning yakka holda qo‘llanilishi yuqori
natija bermasligini ko‘rsatadi. Albatta bu natija o‘qituvchining saviyasi,
mahorati va ayni bir metodikani 0°z o‘rnida qo‘llay olish kompetentli-
giga ham bog‘liq. Ikkinchi tomondan “Bir soatlik dars-mukammal bir

asar” ekanligini hisobga olganda ma’lum bir fanning alohida mavzula-
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rini o‘qitishda bir gancha o‘qitish metodikalarini oz ichiga olgan kom-
pleks yondashuvning qo‘llanilishi yuqori samara berishi kerak.

Fizika ta’limi jarayonida dars samaradorligini oshirishga kompleks
yondashuvning mohiyatini tahlil etaylik. Bunday yondashuv mobhiyati
va tarkibiy qismlarini 2-rasmda keltirilgan klaster sxema ko‘rinishida

tasavvur qilish mumkin.

Fizika fanini
o gitishda
fanlararo
bog'lanish

Fizika fanini Fizika fanini

© ditishda o qitishda

X1y F

ma'lumotlardan el:;ll(_)gl k
foydalanish m

Fizika fanini
o'qgitishda
dialektik

tahlil

Fizika fanini
o' qitishga
kompleks

yondashuv

Fizika fanini

Fizika fanini o qitishda

1?(;?;13;3?:; innovatsion
texnologiyalari- pedagogik
dan psixologik
vondashuwv

Fizika fanini Tt Gt

U-qui]ltilsa%da o qitis_hda
chiqarish ey
bilan bog'lash ¥ v

2-rasm: Fizika fanini o‘qitishda kompleks yondashuvning klaster
sxemasi
Bu sxemada kompleks yondashuv tarkibiga kiritish mumkin bo‘lgan
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ma’lum bir metodik yondashuvlar keltirilgan. Lekin aslida kompleks
yondashuvning tarkibiy qismlari yanada ko‘proq va murakkabroq

bo‘lishi mumkin. Sxemada ko‘rsatilgan yondashuvlar bo‘yicha alohi-
da ilmiy tadqiqot yo‘nalishlari sifatida ko‘plab ilmiy-pedagogik izla-
nishlar amalga oshirilgan va ularning natijalari bugungi kunda ta’lim
jarayonida muaffaqiyatli qo‘llanilmoqda. Shu bilan birgalikda keltiril-
gan yo‘nalishlar ichida fizika fanini o‘qitishda tarixiy ma’lumotlardan
foydalanish, ishlab chiqarish bilan integratsiya, fizika fani taraqqiyo-
tining dialektik tahlili, bu yo‘nalishlarni o°z ichiga oluvchi umum-
lashgan kompleks yondashuvning alohida mavzular uchun qo‘llanil-
ish masalalari nisbatan kam o‘rganilgan. Shuning uchun ham bunday
yondashuvning fanning alohida bo‘limlari uchun qo‘llanilish metodi-
kasi va uning tahlili bo‘yicha pedagogik tadqiqotlar o‘tkazish hozirgi
kunning dolzarb masalalaridan biridir. Bu sxemada keltirilgan boshqa
yo‘nalishlar qanchalik o‘rganilgan bo‘lmasin hali ham o‘rganilishi ker-
ak bo‘lgan jihatlari ko‘plab topiladi. Masalan, fizika fanini o‘qitishda
fanlar aro bog‘liglik ko‘p tomonlama tahlil etilgan bo‘lsada ayni bir
fanning alohida bo‘limlari orasidagi bog‘lanish hozirgacha ham to‘liq
ochib berilmagan. Lekin aynan ana shu bog‘lanishlarni hisobga olish
fanni chuqurlashtirib o‘rganishga xizmat qiluvchi asosiy omil bo‘lib
xizmat qiladi. Misol tariqasida atom va yadro fizikasi bo‘limini o‘rgan-
ishda mexanika, molekulyar fizika, elektromagnetizm, optika bo‘lim-
larida o‘rganilgan fizik qonuniyatlar ilmiy asos poydevor bo‘lib xizmat
qilishini yoddan chiqarmaslik kerak.

Fizika fanini o‘qitishda tarixiylik hamda dialektik tahlil prinsiplari
ma’lum bir ma’noda fan taraqqiyotiga yuqoriroqdan nazar solish,
umumiylikdan alohidalikka o‘tish (deduktiv metod) va buning teskari-
si bo‘lgan alohidalikdan umumiylikka o‘tish (induktiv metod) orqali
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o‘rganilayotgan fan bo‘yicha talabalar bilimining mukammal shakil-
lanishiga olib keladi. Bunda tarixiylik prinsipi ko‘proq fan taraqqiyo-
tining xronologik, tarixiy-biografik, jihatlari ya’ni fanning ma’lum bir
yo‘nalishidagi faoliyat yuratayotgan olimlarning hayoti, alohida kashfi-
yotlar bilan bog‘liq tarixiy ma’lumotlar orqgali fanga nisbatan motivat-
siyaga hamda o‘rganuvchining axloqiy, psixologik, insoniylik xislatla-
rini rivojlantiradi.

Ma’lumki fan va texnika tarixini harakatga keltiruvchi asosiy kuch
bo‘lib hisoblanadi. O‘z navbatida fizika fanini o‘qitishda tarixiy yon-
dashuv fizika o‘qitish metodikasini yangi yondashuvlar va yechimlar
bilan boyitib pedagogik g‘oyalar manbai bo‘lib xizmat qiladi.

Fan taraqqiyotiga falsafiy nazar bilan garash fizika qonunlaridagi
umumiylikni yaqqol ko‘rsatadi va shu orqali kompleks yondashuvning
tarkibiy qismi bo‘lgan ilmiylik prinsipini ham amalga oshiradi. Yuqori-
da keltirilgan kompleks yondashuv sxemasidagi ishlab chigarish bilan
bog‘lanish, kompyuter texnologiyalaridan foydalanish hamda ekologik
ta’lim prinsiplari bir-birini to‘ldiruvchi, uzviy bog‘liq yondashuvlar
bo‘lib fanni o°‘rganishning pirovard magsadini hamda buni amalga os-
hirishda yuzaga keladigan ayrim muammolarni ham yaqqol namoyon
qiladi. Yuqorida keltirilgan tahlillardan ko‘rinadiki fizika fanini o‘qit-
ishdagi kompleks yondashuv metodikasini qo‘llashda yuqori samara-
dorlikka erishish uchun uning alohida komponentlari izchil o‘rganilishi
hamda bu komponentlar orasidagi uzviylik tamoyillari bo‘yicha keng
qamrovli pedagogik tadqiqotlar o‘tkazish lozim.

Fizika fanini kompleks yondashuv metodikasi asosida chuqur-
lashtirib o‘qitish pedagogika oliy ta’lim muassasalari oldiga qo‘yil-
gan asosiy masala - mutaxassisligi bo‘yicha mukammal bilimga ega
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bo‘lgan, yuqori kompetentli o‘qituvchilar tayyorlash vazifasini amalga
oshirishga va shu orqali kadrlar tayyorlash tizimida ko‘zda tutilgan
“Ta’lim-ishlab chigarish-fan” uzviyligi hamda integratsiyasini amalga
oshirishga xizmat qiladi.
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BYIOK AJNIOMAJIAPUMN3 XAETH BA WKOJIAHA
VYPTAHHUIIIJIA MOBWJI WJIOBAJTAPHUHI YPHU

P.b. /[xcypaesa, Y36exucmon xaikapo
UCTIOM aKaoemMusicu Kamma YKumyeuucu

Ywby maxona mapuxnu ypeanuwiea xapamuiean pugoNCIaHeaAH
oacmypuii mavMUHOMHU apamuwea bazuwiianeat. /lacmyp anopouo
MUBUMUOA UUMTAUOUAH MOOUTL KYPUIMANLAD YUYH MYIACANTAHSAH.
Jlacmypuii mavmunom MyniamMuHu UWLA0 YUKUW HCAPAEHUOA
mavaymomauap bazacunu bowxapuw muzumu, SqLite, HTML, Java, Java
script dacmypiapu Uuamuiean.

Taanu cyznap: mexnonoaus, oacmyp, oacmypiaul muiiapu,
Mavaymomaap bazanapu, anopouo, Java 0acmypiaul muiu, KOMRUIAYUIL.

This article is about building modern history learning software. The
application is designed for mobile devices running the Android system.
During the development of the software package, a database management
system, SqLite, HTML, Java, Java scripts were used.

Keywords: technology, application, programming languages, data-
bases, android, Java programming language, compilation Sma cmamuws
NOCBAULEHA CO30AHUI0 COBPEMEHHO20 NPOCPAMMHO20 0becnederus 0
usyuenus ucmopuu. Ilpunosxcenue npeonasHayeno 0as MOOUIbHBIX
ycmpoticme noo ynpasienuem cucmemsl Android. Ilpu paspabomke
NPOSPAMMHO20 KOMNJLEKCA UCNONb308ANIUC, CUCTNEMA YNpasiieHus bazamu
oannvix, SqLite, HTML, Java, npoepammul-ckpunmut Java.

Knrwuegvie cnosa: mexunonozus, npuiosxcenue, A3blKU
npocpamMmuposanus, 6azvl OaHusIX, android, A3bIK NPOSPAMMUPOBAHUS
Java, komnunayus

Byrynru mmanatkop naBp Xa€TUMU3IArd y3rapuillapHUHT Oapya
coxayiapuia 3aMOHaBHIA aX00POT - KOMMYHUKAIUS TEXHOJIOTUsTIapUIaH
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camapanu ¢GoiaNaHUIIHU TaK030 3TMOKAA. AWHUKCA, KOMIIBIOTEP
TEXHUKACH Ba AJIEKTPOH XYXOKAT alIaHWII TU3MMH BAaKTHH TEXKall,
KHCKa MyJJaT/a Ky axOopoT OJIMII Ba TapKAaTUIIl MMKOHUHU OepHILN
€ku axO00pOT - KOMMYHHKAIIUS TEXHOJOTHSIAapH BOCUTATapUAaH
doiimananran xonaa Macodagaan Typud OONIKAPUIIT WMKOHUSTHHHHT
MaBKy/IJIMTH, KOJIaBepca UCTaJIraH )KOMMHIH3/1a Ba XOXJIaraH BAKTHHTU3/1a
Y3UHTU3ra Kepak OyaraH MabIyMOTra 3ra Oy Uiy OUIaH aXaMUS TIAUIUD.
3aMoHaBuit aXOOPOT - KOMMYHUKAIHMS TEXHOIOTHsUIApIaH Qoiiananran
X0JJa XaéTUMHU3HH SIHaJa OCOHJIAIITHUPHUIN Ba KylaWJIalmITHPUII
Makcaauaa KynruHa unuiap oaubd 6opuimokaa [1].

[llyHuHraex BaTaHUMU3 XyAyAHuaa sAmad yTraH ajljoMalapuMH3
XaéTH Ba WXXOAWHU YpraHUWII, BaTaHUMU3 Hakajgap OylOK Tapuxra
9ra HKAHIWUTUHU €IUiapra TYIIYHTUPUII MakKcaauaa Kymiaad umuiap
KWJIMHMOK/A.

Ymby coxara 3aMOHaBHI aXOOPOT TEXHOJIOTHSUTAPUHU OJTMO KUPHIIL,
TaBJIMMHU KOMIBIOTEPIAIITUPHUII MyaMMOJIAPUHH XaJl KUJIUII MyXUM
axaMmuAaT KkacO 3TMOKJA.

XO03upru KyHa aHapou; 0030py aHua pUBOXKIAHUO OopMoKa. by
PUBOKIIAHUIILIAP OPACH/Ia KOMITBIOTEP TEXHOIOTUsTIapUTra KU3UKyBYaH,
€Xy/1 coXacH IIyHTa IKUH OYyJraH Xap Oup GoinaaHyBuy Y3HHUHT MOOWIT
aJo0Ka BOCHTACHTa JacTyp €3uIlra KU3UKHO Kypca Kepak. AHAPOU
nactypiapu Java macTypiam Tk épaaMmuaa €3unub, AacTypiiaml
oJlaMura 3HAM KaJaMm Kys€Trannap y4yH HUcCOaTaH OCOH THJIJHUP.
AHapoua nactypiapu 0olika MOOMII ajoKa BOCUTAJIapU YUyH E3UIraH
JacTypiap CHHTapy KOMITbloTepaa €3uin0, KOMITUIISIUS KIIMHAIN Ba
TEKIIMPHII YIyH MOOHJI aJI0Ka BOCUTACH (Y XOX CU3HHUHT TeJIe()OHUHTU3
€KM IUTaHIIETUHT U3 OYJICKH)ra IoKIaHaan. Arap teaedoH xam, TUTaHIIeT
Xam OyMaca, yHJ1a KOMITBIOTEPHH Y3U/1a aHAPOU KyPHUIMaHH SMYIISIINS
KWnO, y1ra sMynsTop EpaamMusia TeKIupuiagu[2].

FOKopHAars Mynoxasanapra Xynoca YIapoK Y36eKHCTOH XaIKapo
UCIIOM aKkaieMusiCMHUHT “VMH}opMaTrka Ba axO0poT TeXHONOTUsIapu”
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Tanabacu TOMOHMIAH aHAPOMJ THU3UMHUAA “Y36eKHCTOH GyIOK
ajuiomMaziap pTi’ MaB3yCua BUPTyasl JaCTypUi MaxCyinoT SpaTHIIIN.
VY amnomanapuMmu3 Xakuaa KeHI MabIyMOT O€puIll yUyH KYJUTaHUIAIH.
Jactypra Kyiuiaras sHr acocuii Tanabnap Kyluaarunapaad uoopar:

= 3554 cbula>

e  JacTypHU aHIPOUJ TU3UMHU
YUYyH SpaTHILL.

XO03Upru KyHOa aHAPOUL
TU3UMUArH AACTypIiap sipaTuil Todopa
puBoxnanub 6opmoxna. JouMuii
paBuIIia KUTOOJIAp, XaTTOKH MUHH
KOMIIBIOTEpJIApJaH XaM Xap JOUM
¢oiifanaHuI UMKOHUATH YEKJIaHTaH.
doiinananyBumiapra Kyjaai Oyiumm
yuyH Oy JacTypHH MOOHI aJoKa
BOCHUTAJIapU YUYH SIpaTHJITaH.

e MawiymoTIap Oazanmapu OmiaH
TabMHHJIAILL

Xap Kanail 1acTypuu AaCTyp SpaTUILIAH OJIMH YHU MabIyMOTJIapU
WIIOHWIH Ba aHUK OYIIUIIN yayH OUp KaH4a W3JIaHUILIAP OIu0 O0pasu.
Hactypraru MabaymMoTiap 0a3acHHM Kepakiu MablyMOTIap OuiaH
OoitnTuany, (HoianaHyBUMHUHT XaTONMUKIApra Wyn KYHMaclIuruiu
OJIIMHY OJIAJIH.

e xap OuMp MabIYMOTHUHI MIIOHUYIMIMNIMHU TabMHUHIALI Ba
¢oiigananyBuniap COHMHN KEHTaWTUPUII MaKCcaauaa JacTypHHU TYpT
THJIJIA SIPATHIIL.

bunumnapan MykaMMaJUTalITUPUII B TAACCYPOTHU OPTTUPUIL YUYH
Kyprasma »OUJIalITUPHILL.

®  D3JIEKTPOH KYyJUTaHMaiap OWiIaH TabMUHIIAIL.

doiigananyBuniaapra gacTiabku gactypiaaH QoigagaHuiira
ouJl TyllyHYajJapHu O0epud, OUIUMIIapHU OIIMpHIIra EpaaM OepHil

1-pacm. TacTyp Oom offHACIHIIHT Ky PITHIIIIH.
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Makcaaua MEeKTPOH KyJUTaHManap OWiiaH TabMUHIAHTaH.
Hactyp ontu meHtogaH ubopar. Kylimnaru pacmaa gactyp 6ot
OWMHACUHUHT KYPUHHIIN aKc dTraH (1-pacm):

Menronaru 0ynumiap pyixaru OKOpuaaru
TyrMa Oocuiirad KypuHaah. Xap Oup MeHIo
y3ura xoc MabiayMomiap OuiaH OOMUTHIITaH.

“Contents” 6ynumuna Qoiinananypun
Y3MHUHT KHM3UKaH aJJlOMacH XaKuzaa
MabJIYMOTHH JXKaJBajJaH TaHaad YKHUII
MMKOHSTHTA 3Ta (2-pacMm).

bepuinran amiomanap HOMH yCTUTA TETUIL
OunaH MabJIyMOT JKOMaIras oiHara yrunamu (3-pacm).

2-pacs. Contents G TIMITHITHT Ky PIHIIIIL.

Hactypnaru kevinnaru 0ynum “Searching” ne6
HOMJIaHTaH Ba Oy AacTyp ajuioMajgap HOMHHU
KUJIUPUII UMKOHUHH Oepanu (4-pacwm).

JlacTypHUHT KEHHWHTHU
oyimmu 6yu0, Oy 6Yimmta
dboligaraHyBUYU YUYYH
KaauMHui oOuganapuMus
Ba ajuloMaJiap Cypariapy >KOWIaITHPUITaH
(5-pacm).

3-pacm. MabTyMOT offHacH.

4-pacM. “Searching” Gymmir

by sparunran mactyp
AHJAPOUJ cHUCTeMacHujaa
unanauran 6apua MoOw TeneoHIa UIUTAiI Ba
aHJIPOMIHUHT Oapya BEpPCHsUIAPH YIyH MOC KeJaju.
VYHIaH Tamkapu AacTyp YHYAJIUK KYTI XOTHpa Tanad
KunMaiau. by nacTypHM WIuIaTHII JaBOMUIA

S5-pacM. “Gallery” 6Fmimi.
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¢oiinananyBuniap OuaMMIapuHU omumra épram oepau [3].

“Great scientists of Uzbekistan” nactypu y3una Kyhugaru
KyJalIuKIapHH KaMJlaraH:

e jnactypiaH ¢oiiaiaHuIl OpKaau Enulap BaTaHUMU3 TapUXH
Hakajgap OylOK OYJITraHIWTHHU Ba OMp HEYa aJIOMaTapUMH3 XaKuaa
YpraHuiin UMKOHHUTA 3ra OyIaamu;

e JacTyplaH IOPTUMH3JAaru ypTa Maxcyc Ba OJNuil OuIuMm
IOpTIapuia TabIuM kapaéHiapuaa Tajadanap OMIMMUHU OIIHAPHII
Makcaauja (oinagaHu MyMKHH;

e  KuTOONAapIaH KePAKIU MabIyMOTHHU KUIMPUII OMPO3 BaKT Tas1ad
Kmwiaan. Ymoy nactyp épnamuaa Oy MyaMMo 33 €HUMUHY TOTIAJIN;

e nactypaa 0apya KyJalJUKIapHUHT MaBXKYUIUIH;

®  XapJOMM XaM Kepakiu KHTOOIApHH KYTapHO FOPHIL HOKYJIAMIHK
TyFaupaau. Yoy nactyp Omian Oy MyaMMo xait OyIIraH XoJaa y T0uM
¢doiijanaHyBUNHU XaMpoOXHM O¥iaraH KypuiMma-MoOWI ajJoKacuzia.
doianaHyBYMd XOXJaraH BaKTIa yWJaMu, YKUAIIAAMH, UIIJAMH,
aBTOOyCcIaMu yHIaH Oemason (oianaHnui MyMKHH.

Anaduétaap:

l.Jlyrpynnaes M.X. Onuii TabiuM YKYB XapaHUHU
TaKOMUJUTAIITUPHILIA aXOOPOT TEXHOJOTUSIIAPUHU WHTErpallMsIIall
Hazapuscu Ba amanuétu (Muadpopmarika Ba Tabumii panmap Muconua):
[Ten. ¢an. mokropw.... auc.adproped. — Tomkent: TAITY, 2006. —27 6.;

2. Jlxypaesa P.b. JIuHITYHOCIMK Ba HCIIOMITYHOCTUK (DaHJIapUHU
VKUTHUIIIa 3aMOHABUN axO0OpoOT TeXHOJOTHUsIapuaaH GoigamaHuIIl
«Tabnum TH3MMHUAA aXOOPOT TEXHOJIOTHSUIAPUHU TAJ0UK STHILHUHT
3aMOHaBUi Myammonapu»//Pecnybnuka unmuii-amanuii aH>xyMaHH,
Maspysanap tynnamu.—I'ymucron, -I'yn/lY, 2009. —b. 43.
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“INFORMATIKA VA AXBOROT TEXNOLOGIYALARI”
FANIDAN MALAKA OSHIRISH KURSI TINGLOVCHILARI
UCHUN AXBOROT TA’LIM RESURSLARINI
SHAKLLANTIRISH VA UNDAN FOYDALANISH MUAMMO
SIFATIDA

ER.Tursunova, Toshkent shahar
XTXQTMOHM katta o ‘gituvchi

Mazkur maqgolada xalg ta’limi xodimlarining malakasini oshirish
tizimining mazmuni va shakllarini takomillashtirish yuzasidan taklif
va xulosalar keltirilgan. Informatika va axborot texnologiyalari fan
o qituvchilarini malakasini oshirishda aralash ta’limdan foydalanishning
yutuq va kamchiliklari haqidagi nazariyalar asoslangan.

Tayanch so‘zlar: malaka oshirish, samaradorlik, uzluksiz ta’lim,
AKT, zamonaviy pedagogik texnologiyalar, aralash ta’lim.

This article presents conclusions and suggestions to improve the
content and forms of system of training the workers in the sphere of
public education. Theories about the advantages and disadvantages of
using blended education in the training of teachers of informatics and
information technologies have been substantiated.

Keywords: system of training, efficiency, qualification works, system
of education, ICT, modern pedagogical technologies, blended learning.

B nanHO# cTarbe mpeAcTaBICHBI 3aKIIOUYCHUS U MPEIIOKCHUS
10 COBEPILICHCTBOBAHUIO COACPKAHMS U (POPM CHUCTEMbI HOBBILICHUS
kBamu(uKamuu pabOTHUKOB HApOJHOTO 00pa3oBanusi. OOOCHOBAHBI
TEOPHUH O IPEUMYIIIECTBAX M HEAOCTATKAX MCIIOJIB30BAHMUS CMEILIAHHOTO
00pa30BaHus B [TOATOTOBKE YUUTEICH HHPOPMATHKH U HHPOPMAIIMOHHBIX
TEXHOJIOTHM.

Knrwouesvle cnosa: nosviwenue keanuguxayuu, s¢hghexmuenocms,
HenpepvigHoe obpazosanue, UKT, cospemennvie nedazocuueckue
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mexHojlocuu, CmeuerHoe 06y1£€H1/l€.

Mamlakatimizda so‘nggi yillarda uzluksiz ta’limning barcha
bo‘g‘inlarini tubdan takomillashtirish yuzasidan maqsadli ishlar amalga
oshirilmoqgda. Shu jumladan, “Ta’lim to‘g‘risida”gi qonunni yangi
tahririda 2020 yil 23 sentabrda tasdiqlandi. Ta’lim to‘g‘risidagi qonunning
6-moddasida Respublikamizda ta’lim tizimi yagona va uzluksiz ekanligi
belgilab qo‘yilgan. Aynan ushbu qarorning 7-moddasida uzluksiz ta’lim
turlari ro‘yhatida kadrlar malakasini oshirish va ularni qayta tayyorlash
tizimi 0°z aksini topgan.[1] Ta’lim to‘g‘risidagi qonunning 13-moddasi
“Kadrlarni gayta tayyorlash va ularning malakasini oshirish” deb
nomlangan bo‘lib, ushbu moddada ta ‘lim tizimining shakl va muddatlari
davlat talablari asosida belgilanishi ta’kidlab o‘tilgan. Katta yoshdagilarni
o‘qitish va ularga ta’lim berish, ya’ni butun umr davomida o‘qitish
(LongLife Learning) ning markaziy qismi hamda rasmiy, norasmiy va
informal o‘qitish jarayonlari haqida tushuntirilgan.

O‘zbekiston Respublikasida umumiy o‘rta va maktabdan tashqari
ta’limni tizimli isloh qilishning ustuvor yo‘nalishlarini belgilash, o‘sib
kelayotgan yosh avlodni ma’naviy-ahloqiy va intilektual rivojlantirishni
sifat jihatidan yangi darajaga ko‘tarish, o‘quv-tarbiya jarayoniga
ta’limning innovatsion shakllari va usullarini joriy etish magsadida
qabul qilingan “O‘zbekiston Respublikasi Xalq ta’limi tizimini 2030
yilgacha rivojlantirish konsepsiyasini tasdiqlash to‘g‘risida” 2019 yil
29- apreldagi PF-5712 sonli farmonning birinchi ilovasining 2-bobida
mavjud malaka oshirish tizimi o‘qituvchilar ehtiyojlariga mos emasligi,
malaka oshirish kurslari mazmuni va qo‘llaniladigan usullar eskirgan
ekanligi, zamonaviy axborot-kommunikatsiya texnologiyalari vositalarini
qo‘llash orqali o‘qituvchilarni masofadan qayta tayyorlash mexanizmi
yo‘lga qo‘yilmaganligi o‘qituvchilarning bilim va malakasini tizimli
oshirib borish imkoniyatini past ekanligi ta’kidlab o‘tilgan.[2]

O‘zbekiston Respublikasi Prezidentining 2020 yil 6-noyabr sanasidagi
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PF-6108 sonli “O°zbekistonning yangi taraqqiyot davrida ta’lim-tarbiya
va ilm-fan sohalarini rivojlantirish chora-tadbirlari to‘g‘risida”gi
farmonida xalq ta’limi xodimlarining malaka oshirish jarayonini “hayot
davomida o‘qish” tamoyili asosida uzluksiz malaka oshirishni nazarda
tutuvchi tizimga aylantirilishi hamda xalq ta’limi xodimlarining kasbiy
ehtiyojlarini tashxis qilish asosida ularning individual rivojlanish
dasturini ishlab chiqish va dasturga muvofiq malakasini oshirish tartibini
amaliyotga kiritish yuzasidan kerakli chora-tadbirlar ishlab chiqgilgan.[1]

Yuqorida keltirib o‘tilgan muammolarni elektron ta’lim resurslariga
asoslangan aralash ta’lim tizimini malaka oshirish jarayoniga tadbiq etish
orqali bir muncha yengillashtirish mumkin.

Aralash ta’lim (Blended learning) — ta’limda an’anaviy ta’lim (face
to face), masofaviy ta’lim (distance learning) hamda onlayn ta’lim
(online learning) turlarini o‘zida birlashtirgan ta’lim tizimi hisoblanadi.
Aralash ta’lim yondashuvining ahamiyatli tomoni tinglovchi ta’lim tizimi
marshrutini, o‘qish vaqtini, joyini va mavzularni o‘zlashtirish darajasini
mustaqil nazorat qilish imkoniyatini ega ekanligidadir.

Aralash ta’lim - bu tinglovchilarning gisman o‘qish vaqti, joyi, usuli
va dasturni o‘rganish tezligini nazorat qilish elementi mavjud bo‘lgan
holda, onlayn hamda an’anaviy o‘qitish shakllarini birlashtirgan rasmiy
ta’lim ko‘rinishidir.[2]

Malaka oshirish jarayonida aralash ta’lim elementlaridan foydalanish
natijasida informatika va axborot texnologiya fani o‘qituvchilari onlayn
va masofadan o‘qish orqali ta’lim olish vaqtini, joyini, darajasini
nazorat qilish, qulay vaqtda zarur bilim va ko*‘nikmalarni shakllantirish
imkoniyatiga ega bo‘ladilar. Natijada fan o‘qituvchilarida rejalashtirish,
mustaqil bilim olish, o‘z-0‘zini baxolash kabi kompetensiyalar
shakllanadi. Shu bilan birga aralash ta’limning ajralmas bo‘lagi bu
an’anaviy ta’lim (face to face) hisoblanadi. Tinglovchilarning o‘rgatadigan
fan doirasidan kelib chiqib o‘qituvchining sinf xonadagi roli o‘zgarib
boradi. Informatika va axborot texnologiyalari fani o‘qituvchilarini
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o‘qitish jarayonida o‘qituvchi roli quyidagi rollarga o‘zgarib boradi:

1. Tyutor

2. Fan mutaxassisi

3. Fasilitator

4. Advayser

Aralash ta’limning bir bo‘lagi bo‘lgan an’anaviy darslarni tashkil
etish oddiy sinf xonadagi bilim beruvchi darslardan tubdan farq giladi.
Yuzma yuz darslarni tashkil etishda ta’limning interfaol turidan foyda-
lanish tavsiya etiladi.

Ta’limning interfaol shaklidan foydalanish esa bevosita amaliyotga
yo’naltirilgan bo‘lishi magsadga muofiq. An’anaviy darslarni tashkil
etishda jamoaviy yoki kichik guruhlarda loyiha texnologiyasidan foy-
dalanish samaradorlikni oshiradi.

Kleyton Kristensen innovatsiyalar instituti tomonidan amalga
oshirilgan tadqiqotlar ta’lim berish jarayonida aralash ta’limdan
foydalanishning quyidagi yutuqli tomonlarini ko‘rsatib berdi:

1. Ta’limni shaxsiylashtirish;

2. Malakalarga asoslangan ta’lim;

3. Yugqori natijalar;

4. Shaxsiy javobgarlik.

Malaka oshirish jarayonida aralash ta’limdan foydalanish juda ko‘p
afzalliklarga ega:

1. Aralash ta’limning bir ko‘rinishi bo‘lgan yuzma-yuz o‘qitish
tinglovchilar va pedagog, shuningdek tinglovchilarning bir-biri bilan
o‘zaro aloqani yaratadi. Birgalikda o°qish jarayonida qulay ta’lim muhiti,
natijaga erishishga bo‘lgan munosabat va o‘qish uchun motivatsiya
yaratiladi. O‘quv jarayoni ishtirokchilari tezkor qarorlarni gabul gilishadi,
ta’lim resurslarini muhokama qilishadi, savollar berishadi hamda tajriba
almashadilar.

2. Hamkorlikda o‘rganish va o‘quvchilarning o‘zaro alogasi nafagat
bilim qobiliyatini oshiradi, balki tinglovchilarning hissiy intellektini

@ FIZIKA, MATEMATIKA va INFORMATIKA Sooe.




110 TALAB, TAKLIF VA TAHLIL

rivojlantiradi.

3. Onlayn ta’lim nuqtai nazaridan aralash model tinglovchilarga katta
erkinlikni beradi: ular o‘zlari o‘rganish materialini, vaqtini va joyini
tanlashlari mumkin.

4. Aralash ta’limda faoliyat yuritayotgan pedagog o‘quv materiallarini
tagdim etish, nazorat qilish va baholashda ko‘proq mustaqil bo‘la oladilar.
Sinovlarni onlayn tarzda amalga oshirish mumkinligi sababli bilim,
ko‘nikma va malakalalarni tekshirish vaqti qisqaradi.

Aralashgan ta’limni joriy etishdagi to‘siqlardan biri tinglovchilar va
dars mashg‘ulotlarini tashkil etuvchi o‘qituvchilar o‘rtasida axborot-
kommunikatsiya texnologiyalari (AKT) yetarli tajribaga ega bo‘lmagan
gatnashuvchilarning mavjud ekanligi. AKT bo‘yicha turli darajadagi
bilimlarga ega ekanligi guruh ishini amalga oshirishni qiyinlashtirishi
mumkin.

Yana bir muammo o‘quv saytining texnik ta’minoti bo‘lishi mumkin.

Bundan tashqari, aralash ta’lim doimiy ravishda texnik ko‘mak
va elektron ta’lim resurlari (video materiallar, o‘quv dasturlari va test
topshiriqlari)ini yaratish hamda muntazam yangilab borish uchun ma’lum
harajatlarni talab qiladi.

Elektron ta’lim resurslari asosida “Informatika va axborot
texnologiyalari” fani o‘qituvchilarining malakasini oshirishda aralash
ta’lim (blended learning) elementlaridan foydalanishda quyidagi
muammolar mavjud:

- “Informatika va axborot texnologiyalari” fani o‘qituvchilarida ushbu
texnologiya haqida yetarli bilim va ko‘nikmalarning mavjud emasligi;

- aralash ta’lim elementlarini qo‘llash bo‘yicha metodik adabiyotlarning
kamligi;

- aralash ta’limni tashkil etishda texnik qurilmalarni va tezkor internet
tizimi vositalarining talab etilishi;

-elektron ta’lim resurslari yordamida malaka oshirishni tashkil etish
bo‘yicha mutaxassislarning yetishmasligi.
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Shunga qaramay, aralash ta’lim jarayonining har bir tinglovchisi
ham yuzma yuz (face to face) rejimida, ham axborot texnologiya
imkoniyatlaridan foydalangan holda malaka oshirish mutaxassislar bilan
o‘zaro muloqotga kirisha oladi, bu holat har qanday ta’limiy dasturning
asosini tashkil qiladi. Tinglovchilar asosan mustaqil ishlaydilar, agar
ularda pedagog yoki guruhdoshlariga savol berish zaruriyati yuzaga
kelsa, savol matnini tuzish, uni elektron pochta orqali yuborish hamda
javobini gabul qilish bilan bog‘liq vazifalarni bajaradilar.

Elektron ta’lim resurslari orqgali ta’lim muassasasining axborotlashgan
muthiti bir tomondan ta’lim jarayoni samaradorligini oshirishga qaratilgan
axborot texnologiyalarining tizimli integratsiyasini ta’minlovchi maxsus
tashkil etilgan komponentlar majmuasi bo‘lib, ikkinchi tomondan o‘quv
faoliyatining eng asosiy hamda faol subyekti hisoblangan ta’lim oluvchi
— tinglovchi bilan chambarchas bog‘liq bo‘lgan ta’lim jarayonining
tashkiliy, axborotlashgan, o‘quv-uslubiy va pedagogik psixologik
jihatdan ta’minlanganlik tizimidir.
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HNCITOJIB30OBAHUE TEOMETPUYECKOI'O METOJA
ITPU PACYETE CYMMbI

K. X. Xycanos, /picuszaxckuti nonumexHuvyeckui uHCmumym
00K. ¢h.-M. HayK, npod.,

A.3. Kaxxopoes, /K.U. Bypanoe,

axademuueckutl auyet umenu M. Kapumosa TI'TY, o. Tawxenm

Magolada katta sonlar ketma-ketligi hadlarining yig’indilari
muhokama gilinadi. Har qanday S (m =1,2,3,...) migdorni geometrik
usul bilan hisoblash mumkinligi ko 'rsatilgan. Ko 'rilgan ishning isboti
magqolaning asosiy qismini tashkil etadi. Maqgolada katta sonlar
ketma-ketligi hadlarilari yig’indisi uchun xarakteristikalar berilgan.
Magoladada katta sonlar ketma-ketligi hadlarining yig’indisini
geometrik usul bilan topish mumkinligi aniglandi.

Tayanch so‘zlar: katta sonlar ketma-ketligi hadlarining yig indisi,
geometrik usul.

The article discusses the sums of the members of a sequence of
large numbers. It is shown that any S" (m=1,2,3,...) amount can be
calculated by the geometric method. The proof of the considered case
occupies an important place in the work. The article gives a characteristic
for the sums of the members of a sequence of large numbers. It was
found in the work that the sums of the members of the sequence of large
numbers can be found by the geometric method.

Key words:sums of members of a sequence of large numbers, geo-
metric method.

B cmamve paccmampusaemcesi cymmpl uieHo6 noc1e008ameibHOCU
oonvwux uucen. Iloxazano, yumo nwbyio cymmy S" (m=1,2,3,...)
MOJCHO paccuumams ceomempuyeckum memooom. Borvuwioe
Mecmo 8 pabome 3aHUMAEm O0OKA3AMENbCMBO PACCMAMPUBAEMO20
cayyasa. B cmamve daemca xapakmepucmuxa 0nsi CyMM UleHO8
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nociedogamenvHocmu 0onbuiux ducen. B pabome uaiioeno, umo
CYMMbL UJIEHO8 NOCIEe008AMENbHOCMU OONbUIUX YUCET MOJICHO HAUMU
2e0MempuUYecKuUM MemoooM.

Kniouesnie cnosa: cymmul yieHos nociedo8amenbHoCmu 60IbuUx
yuces, 2eomempuiecKuli Memaoo.

Kak BbIuucisitoTcsi CyMMbl? ITO MOHATHO, €CJIM Mbl TOBOPUM O CyMME
JBYX WM Tpex unceld. Ho MHOTra BOSHUKAIOT MPOOIeMbl, HAPUMED,
BBIYUCJICHUE CYMMBI YJICHOB IMOCIEI0BATEIbHOCTH OONBIIUX YUCEI
C KakKOW-TO CBSA3bI0. JTO YK€ HempocTo. M3 ncropum mareMaTuku 10
HAIIKMX JIHSH TIpo0JieMa BRIYHCIICHUS Psia CIIOKHBIX CyMM IPUBJICKAIIA
BHUMAaHHE MHOTMX MareMaTHKOB. [IpuMepbl BKIIIOYAIOT PYKOIIUCH U
HUCTOPUYECKHUE IOKYMEHTBI, KOTOPbIE COXPAaHUIUCh. BOT 0/1MH U3 Takux
3a1ad.

3amava: ecny yackl OyayT 3BOHUTH | pa3 B 1, 2 paza B 2, 3 paza B 3
Y TaK jJaliee, CKOJIBKO pa3 B IeHb OHU OyIyT 3BOHUTH?

UT0oOBI y3HATHh KOJTMYECTBO 3BOHOB, POCTO HAMIEM CYMMY YHCEN OT
1 1o 12 u ymMHOXHM Ha 2. A OCKOJIbKY 3TH YHMCJIA SBIISIOTCS YICHAMHU
apu(MeTHIECKON IPOrpeccHn, HAWTH CyMMY Tpoiie. Eciau Mbl n3aMeHUM
3a/1a4y CIEIyIoUMM 00pa3om, T.€., U3aeT 3BOH | pas, korma Bpems 1,
3BOHMT 4 pasa, Korjaa 2 v T.J., TO HAWJUTe CYMMY KOJIMYECTBO 3BOHOB B
TeueHUU CyTKU? UTOOBI pElIuTh ATy 3a7a4y

12
Dk =1 +22 437+ . +12°
k=1

Hawm Hano HaliTu CymMMy M YMHOKHTB €r0 Ha ABa. M1 MOXKHO cka3ars,
4TO 3TO yxk)e HempocTo. [louck dopmyn ams pacdyeTa TakKUX CyMM
MIPaKTUKOBAIUCHh U B ApeBHOCTU. Hanmpumep B XI Beke mpaHckui

n 2 2
3 ;_ni(n+l)
MaTCMaTUuK aH-Kapa,I[)KH J0Ka3ajl paBeHCTBO Sn = E k :T
k=1

@ FIZIKA, MATEMATIKA va INFORMATIKA Sooe.




114 TALAB, TAKLIF VA TAHLIL

reomeTpudeckuM mMetonoM [1]. Ho apyrux Takux cymm oH OoJbliie He
JToKa3pIBad. B 2ToM cTarbe IMOKa3aHO, YTO C IMOMOIIBIO DTOTO
F€OMETPHUYECKOTO METOJa MOXXHO BBIYHUCIHUTH JTHOOYIO CyMMY
m
S" (meN).
Yreepxaenue. Cienyromye paBeHCTBA CIIPABEJIUBBI:

S4_Z":k4_n(n+1)(2n+1)(3n2+3n—1);
= 30
n 2 2 2
N (n+1)"(2n +2n—1).
! ; 12

JlokazarenbcTBO. UTOOBI J0Ka3aTh MEpPBOE PABEHCTBO BO3bBMEM
o 2 2 2 2
npsIMOYTONBHUK BbicoTOM M3 (17 +2°+3° +...4+n°) CTPOK U HIMPHHY
u3 (1+2+3+...+n) cronbuos (pucyHok — 1). B mpsamoyroixbHuKe
CYLIECTBYET 00I11ee KOJIMIeCTBO
n(n+1)(2n+1) n(n+1

PP +2° 43+ 4+n°) (14243 +...4n) = (n+1X ) nn+l)
KBaJ[PATHKOB. 6 2

Tenephb OT BLICOTHI #° CTPOK U OT IMMPHHLI 71 CTOJIOIOB BhIAENISEM
Y BBIYMCIISIEM OCTABILUECS KBaJIPATUKU.

n? (1+2+...+n)+n(12+22 +...+112)—n3 =n’ n(n+1)+nn(n+l)(2n+1) :§n4+ln2.
2 6 6 6

(1)

o 5 1
Ha BeIieNIeHHON HAMU 4acTH CYIIECTBYET —p* + —p;” KBaJpaTUKOB’
6 6

W3 yacTu mpsSIMOYTOJIbHUKA 32 MIPEAETaMHt YacTH, Mbl MOKEM OTACIHTh
e ofiHy CcTpoKy (1 —1)* u cronben (n—1) (PUCYHOK — 2) M BBIYUCIUTh
KOJIMYCCTBO KBaJpPaTOB B HCM.

(n=1)" (1+2+..4 (n=1)+ (n=1)(1 +2> 4.+ (n=1)" | =(n=1)’ =

:(n—1)2 n(n—l)

+(n—1)”("_1)6(2"_1) :%(n—l)“ +%(n—l)2
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3HAuUT, B 9TOH YaCTHU CyIIECTBYET %(n -1+ % (n—1)* KBaJIpaTHKOB

TakuM ke 00pa3oM MOXXEM BBIYMCIUTH J0 KOKOHIA M3alUCaTh
pe3yJIbTaThl:

£n4+ln2, 2(n—1)4+l(n—1)2, yeves é14+112.
6 6 6 6 6 6

CyMMa Bcex 3TUX 3HaYCHHUH paBHA OOIIeMY KOJIHMYECTBY KBAJIPATOB
(1) BHyTpH mpsimoyToNIbHKKA. TO ecTh,

%(l“+24+34+...+n4)+é(l2 +22 43 +..+n) =
§S4 _n(n+l)(2n+l)(n(n+l) _l]

6 " 6 2 6

n(n+1) ' n(n+1)(2n+1)
2 6

gi n(n+1)(2n+1)(3n* +3n-1)
" 30
3HauuT, OHO paBHO S~ = Zn:k4 - n(n+1)(2n+1)(3n’ +3n-1) ‘
, = 30

Y100k I0KA3aTh BTOPYIO YaCTh YTBEPIKIACHHS, 31€CH MOXKHO YBUJIETh,
YTO BBICOTA U IIUPHUHA PABHBI, TO €CTh, TIOJYYUM KBAJIPar y KOTOPOTO
ctpoka u Bbicota pasro (1° +2° +3% +...+n).

OOl11ee KOIMYECTBO KBAIPATOB PABHO, KOTOPBIE MOXKHO C(POPMUPOBATEH
BHYTPH KBaJIpara:

n*(n+1)>2n+1)* @)
36 '

Temnepp MoaCYUTAEM KOJMYECTBO KBAAPATOB, OTACISAS C KaxIOi
2
CTOPOHBI 7~ CTONOCII U CTPOKY.

(P+2°+3+..+n") =

+1)(2n+1
2n2(12+22+32+...+n2)—n4:2n2n(n )( n )—n4=£n5+ln3,

6 3 3
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2 o
Ornenus eme oxuy Takyro (7 —1)" cTpoky u cTonGer oT ocTanbHOM
YacTH KBajIpara (PUCYHOK —4), BBIYUCIIUM KOJIMYECTBO KBAIPATOB B HEM:

2n—1 (242 +3 +..+ (n-1)) —(n-1)" =

“1)(2n-1
=2(n—1)2"(" )6( ! )—(n—1)4=§(n—1)5+§(n—1)3.
IIpomomkas 3Ty paboTy OO KOHIIA, 3alIUCBIBAEM PE3YJIBTATHI 110
HOPSJIKY:
zn5 +ln3, E(n—l)s +l(n—1)3, yeres Z15 +ll3.
307303 3 33

[TockoabKy 3TH 3HaYEHMS MPEACTABISIOT KOJIMYECTBO KBAJpPaTOB

B YACTSAX, KOTOPHIE MBI BBIICIUIN HA KaXJAOM IIare, uX cymMma paBHa

o01ieMy KoJM4ecTBY KBaJApaToOB BHYTPHU KBaJipaTra Ha pucyHke — 3 (2):

B n*(n+1)>2n+1)*
36

9

%(15 +2°43° +...+n5)+%(13 +2° 43+ +n)

2.5 1., nPm+1)’Q2n+1)

—Sj+—S3 = s
3 3 36
5 i (n+1)’Q2n+1)°  A’(n+1)’
" 12 4
5 _nz(n+l)2(2n2+2n—1)
" 12 '

n 2 2 ) B
3nauur, S’ :Z:k5 SIS R P B (n+1) (122’7 +2n 1)'
P

BriBenst popmyny /uist BBIYHCIEHHS] HECKOJIBKUX CYyMM, MOJTOOHBIX
BBIIIE, MBI MOXKEM 3aKJII4UTh cienymomee. Jlrobyro cymmy S”
(m=1,2,3,...) MOXHO paccyuTaTh F€OMETPUUYECKUM METOJOM.
ns storo, ecnu m=2r (reN), TO AOCTATOYHO B3SITh MPAMOY-
TOJIBHUK B BUAE, y KoToporo Beicota 1"+2" +3"+..4+n" u mupuna
"' +27' 43+ +n"" (pucynox — 5).
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Ecmu m=2r+1 (r=0,1,2,3,...) , TO 1OCTaTOYHO B3SITh IPSIMOYTOJIb-
HUK B BUJIE KBaJipaTa cO CTOPOHAMH ¢ JAByX CTOpoH 1" +2" +3" +...+n'
(pucynox — 6). IIporecc pacuyera aHaJIOTHYCH BHIIIIE.

Hanpumep, nerko nokaszaTh cjliejgaB BbIBOJ, YTO CyMMa

n
_ Zkz 24P paBHa n(n+1)(2n+1) .
k=1 6

Tenepp MOXXeM pemIUTh 33/ady ¢ 4acaMH, YKa3aHHYIO B Hadaje
CTaTBI/I s oToro B3sB n=12:

Zkz =1’ +2° 43" +..+12° =

k=1

12024 D2 124D 5 15 5s_ s

2-Zk2 =2-650=1300.
k=1
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OJIU TABJIUM MYACCACAJIAPHJIA YKYB )KAPAEHU
V3JIYKCHU3JIUTUHU TABMUHJIAIIIA MOBMJILJINA
YKUTHII TEXHOJIOTUSIJIAPIAH ®OUJIAJTTAHUIII

A.Cammapoe, Kuzzax /lasnam Iledazocuka
Huemumymu xamma yxumysducu

Yoy maxonaoa onuti mavaum myaccacanapuoa yKye scapaénu
V3AYKCUSTUSUHU MABMUHIAW MAKCAOUOAd MOOULIU YKUMUU
MEeXHON02USNAPUOAH POUOANAHUNAOUSAH AHBAHABULL YKY8 HCAPAEHUHU
KYA1a0-Ky88amiaul, myaia Xaxcmiu MOOUiIIU yKumuui 6a apaiaul
YKUmuw Kkabu Mooennap xakuoa Quxp ropumuicai. YiapHuxe xap
Oupu OVTIUYa MK SMUIAOULAH YKY8 HCAPAEHUOA MADMYP, MAIUM
bepysuu (mviomop) 6a manadanune MOOULIU VKUMUUL MEXHOLOSULLAPU
UMKOHUSIMAAPUOAH (OUOANaHUWL MUUMU OAEH DMUNCAH.

Taanu cyznap: ykumuus Memooiapu, MoOULIU YKUMud, Mooun mex-
HONO2UANLAP, MOOUN KYPUIMANAP, MOOULIU YKUMUWL MUSUMIAPU

This article discusses models such as traditional learning process
support, full-scale mobile and mixed learning, which use mobile
learning technologies to ensure continuity of the learning process in
higher education institutions. Each of them describes the system of
administrators, educators (tutors) and students’access to mobile learning
technologies in the educational process.

Keywords: teaching methods, mobile learning, mobile technologies,
mobile devices, mobile learning systems

B smoii cmamwve obcyscoaromes maxue mooenu, Kak noooepiHcKa
MPAOUYUOHHO20 NPOYeCcca 0OYUeHUsl, NOTHOMACUMADHO20 MOOUTLHOZO
U CMEeWanno2o 0OyueHus, 8 KOMOPbIX UCHONb3VIOMCA MEXHOL02UU
MOOUNbHO2O 00yYeHUs 051 obecneveHus Henpepvul8HOCMU NPoyeccd
00yyeHuUs 6 gblcuiux yueOHbIX 3a6edenusx. Kasicovlil uz nux onucvigaem
cucmemy 00Cmyna AOMUHUCMpPAmMopos8, ocnumamernell (Mvlomopos) u
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MALMUHIAWOA MOOUILIU VKUMUWL MEXHON02UANAPOAH (otdananuut

CcmMyO0eHmos8 K MOOUNbHbIM MEXHON02UAM 00YyYeHUsl 8 yieDHOM npoyecce.

Knioueevie cnosa: memoowt obyuenus, moounvHoe obyuenue, mMo-
OUNbHBIE MeXHOI02UU, MOOUTbHbLE YCIMPOUCEA, MOOUTbHbLE CUCTEMbL
00yyeHus.

Bbyrynru kyHaa ax60poT KOMMYHUKAIUs TEXHOJIOTHUSIIAPUHUHT
Kaslaj cypbamiap OWIaH PUBOXKIAHUII JAapa)kacH Y3JIyKCU3 TabJIUM
coxacua UCTEhbMOTIHIAPTa «MOOMIITH YKUTHUID» €0 HOMIIAaHYBUU
TyOlaH SHTM XU3MATIapHU TaKAUM 3TMOKJIa. MoOWIM YKUTHII YKYB
Kapa€HU y3JIyKCU3JIUIHY Ba MaKCUMaJl JlapakaJa MOCJIaIlyBYaHIUT UHU
TabMHUHIA0, TABJIMM OJyBYMIa MCTAJITAH JKOWIA Ba MCTAITaH BaKTIa
VKU UMKOHUSITUHU TakIuM dtaau [1, 4].

Mobusu YKUTUII—0y MOOMIIITH KOMITBIOTEp KypUJIMaiap Ba CHMCH3
aJOKAJIApHU KYJUIAIIra acoCJaHraH YKYB JKapa€HMHM TAIIKWJ JTHII
makiu 0ynuo xucobmananu [2]. ByryHru KyHaa jKaxoHIa TYPJIH XHIT
YKyB JacTypiap Ba KypClIapHHM YpraHUIl OYHudYa TYpiIu XU TabIuM
XU3MaTIapyuHU TaKJAUM 3TyBYM MOOWJUIM YKUTHII TU3UMJIApU MILIa0
yuKWIraH Ba MyBaddakusaTim GoianaHuIMOKIA.

MoOuun YKUTUITHUHT OJMHA TabJIMM Myaccacalapuja camapain
VKyB Kapa€HUHH TAIIKWI STHILIATH HT MyXUM ad3ammukiapu
cudaruia KyiuaarmiapHu Kaiia STHUI MyMKUH:

o ymymuiiauk. byHna MoOun KypuJIMaHUHT SIKKOJT HaMOEH
Oynaguran ad3aumkiapuaan Oupu OyimO, pean BakTAa MabIyMOT
OJIMIITHU, Xap JIOUM aJloKa1a OYIHIITHY Ba TAbJIUM OJTyBUMHHHT KOMIAITYB
YPHUJAH KaTbUil Ha3ap TabJIMM OJIMILI UMKOHMUATHU Ky3/1a TYTaH;

e masxcyonuk. lllaxcuii Ba yKyB pecypciiapura KHpUIra CUMIA
€KHM CUMCHU3 TApMOK OPKaJIu Xap KaHJal KypujiMa TOMOHH/IAH YJIaHUII
TabMUHJIAHA/IH;

e Kyaiauk. MoOui KypuiManap Iaxcuil MabIyMOT/Iap Ba KEPaKIu
VKyB MaTepuassIapiHU CaKIaiau, ynap Xxap AouM (oiiaananyBUNHUHT
uxtuépuna 6ynuo, ynapaan GpoiganaHUI OCOHIIAIIAN;
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e me3kopauk. Mobun teneponnan MHTepHeTra naxszana
(coHmsIapaa) ylnaHUII acTa-CEKUH TabJIUM OJIyBUM YUYH OJaTUi X0Jira
arann® 00pMOKIa;

o unouguoyannawmupuw. Y KUTHIIT HHANBHTYa) SHIANTYBHH
MabJIyM JIapakajia amalira OIUpPHUIITa UIMKOH Oepau.

MoOwIi YKUTHII TU3UMHU KyHHIard aCOCHH 37IeMEeHTIIap/IaH TallTKH
torraH [3]:

e MOOWIM YKUTUILI TEXHOJOTUSJIAPUHU KOPUH 3TUII OYinya
TalIKWINK Ty3uiMa cudaTiia TabJIuM Myaccacacu;

e ax0opot pecypcnapu ( MabIyMOTIap Ba Ouimmiap 6azanapu);

e MOOWJUIM YKUTHII TEXHOJIOTUSJIAPUHN TAbMUHIIAIIHUHT TEXHUK
Ba JaCTypHid BocuTazapy (MOOWII KypriMaliap, TeIeKOMMYHHUKAIUsIap);

e Macnaxar OepyBuM YKUTyBUMIIAp (THIOTOPIIAD);

® TabBJIUM OJyBUYMJIAp (THHIIOBUMIIAD, Taiadaap).

MoOwinu YKUTHII TEXHOJOTHSUIApUIaH TabJIUM Myaccacallapu
YKyB skapaéHuaa (oinanaHu TaxpuodamapuHu TaxX i KAJTUII YHHHT
KyWHJIary y4Ta aCOCUM MOJEIIN MaBXKyUIMTMHU KypCaTIn: aHbaHaBUN
VKYB ’Kapa¢HUHM KYJ1a0-KyBBaT/IaIl; TYIa XaKMIM MOOWIIITH YKUTHIIL,
apaJiall YKATHUIL.

MoOusn TeXHOJOTUSIIAPHU KYJUIAITHUHT YOy MOJAENTH JOUpaCHIa
OJIUIl TabJIUM Myaccacajapuja THHIVIOBYMJIApTa MOOMI KypuiaMmanap
YUYYH MOCJHAIITUPUITaH TabhJIUM MOPTAIU OPKAJIM OHJIAUH YKYB-
Kypciapuia MaBxys Oyarad TabIuMui MabIyMoTIapaan (oiinananum
MMKOHHUATH Oepritay. Yoy ManOaiap Tamadanap TOMOHHIaH MYyCTaKHIT
YypraHuin pexxuMuaa ceMUHapiap Ba jaebamiapja UIITHPOK DTHINTA
Ta€prapivk Kypulll, TypyXJI1 JOUUXaJapHU Tak€piiall, TONIIUPUKIAP
Ba KypcC UILIapUHU Oa)kapulll, IIYHUHTAEK ¥3-Y3UHU TecTaap épaaMuia
CHUHAIII, OpAJTHK Ba SIKyHHI Ha30pamiapaaH YTHII yuyH GolianaHuIaim.
DJEeKTPOH MoYTa OpKaiM Tajabanapra MabIyMOT OEpUIl UMKOHHSTH
OyTyH VKyB JXapa€HHW naBOMHJa TakauM 3TUO Oopunaau. bynman
TalKapu, Tanadanapra Ky4ma KOMIIbIOTEp KypruiiMaapuia dciaarManap,
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MABMUHIAUOA MOOULIU VKUMULL MEXHOLO2UALAPOar (houdananuiu

IIYHUHTCK HA30paTiiap TaaOupiapy HaTHKaJIapUHU OJIUII UMKOHUSATH
GepHIMIIE MYMKHH. YKYB KapaéHUHM TAlIKUI STHIIHUHT OHUp
KucMu cudartuga MOOHMII KypuiaMalapJaH MaIIFyJaoTiap SKyHHIA
KUCKa TeCcTiap YTKa3uliga , MYXHUM MabJIyMOTIApHU MAaIIFyIoT
naBommia €3u6 (ayawo €3yB Ba KaMmepaiapiaH (oiganaHraH XoJjia)
OopuIT UMKOHUATUIAH (porimamaHuIl MyMKUH. MOOWIIITH KOMIIBIOTEP
KypuJIMaiapy ayIuTOpUsIapIaH TallKapuaa aMaluid MalFyJIoTIapHU
TaLIKWJI STULIHUHT KyJail Bocutacu 0yiu0 xucobaaHaau.

1->xazBasaa oJuid TabJIUM Myaccacact YKYB kapaéHu1a MOOHIT TeX-
HOJIOTUSIJIAPHU KYJUTAITHUHT Y10y MOJENU YIYH MOOWIIIN YKUTHIIHA
OomKapuIl TH3UMUIAH (OoHIaaHuIl BapUAHTIIAPUHUHT KOHIETITYall
CXeMacH KeJNITUpWiIraH. YOy MOJCITHH aMaira OUIMpHInIa Ba3udanap
TapKUOM TabJINM Myaccacallapi IMKOHHSITIapU Ba MaKcajiapura Kapab
y3rapu0 TypHIIA MyMKHH.

1-orcaosan.

Anvanasuil yKumuul s#capaénunu Kyiiao-Kyeeamiauioa Moouwiu
VKumuw musumuoar ¢povdanranuw umxonusmaapu: a) * Mawvmyp-
moounnu ykumuw muzumu’”’; 6) “Tavaum bepysuu - MOOULIU YKUMULUL
musumu’”’; 8) “Tanaba-moounnu yxumuws musumu’”

Tuzum HoMHU Basudacu

MabMmyp — YKyB XKapaHUHUHT pexa-rpaduruHu
TY3HILL

a)

Tuzum HoMHU Basudacu

Tasnum OepyBuM|— amanuil umuap OakapUJIUIIMHU

(TBIOTOD) TEKIIUPULI;

— KypcC Jaoupacuja YKUTHUIIHHA TalIKHII

JTUII.
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6)

Tuzum HOMU Basudacu

Tanaba —  amanuii BasudanapHu OaskapuI;

— OomKa TabJUM OJyBUYMIIAp OUJIAH
MacadamaH y3apo ajoKa YpHATHIII;

—  TECT CHHOBH épaaMmuia ¥3 OMTUMUHA
OaxoJan;

—  Mabpy3a MaTHUHU KA1 3THUIIL;

— YyxuryBuu OunaH macadaman y3apo
aJIOKa YpHaTHILI;

—  YKyB Xapa€HHU XKaJIBAJIM Ba Xap-Xuj
sciatManapian GouanaHuIra pyxcar
OJIHIIT;

—  MablIyMOTHOMAaJIM Marepuaiapra
KHPHII Ba ynapaaH QoiaanaHuIIl.

Onuil TapauM Myaccacajlapuja aHbaHaBUHM YKUTHII KapaéHUHU
Ky1a0-KyBBaTialra MOOMIUIM TEXHOJIOTHSUIAPHU KYJIIall TabJIUM
cupaTuHM Ba Tanabalap ydyH TakKAUM STUJIAJUTAH TabIUM
XU3MATIapUHUHT CaMapaJopiUTrUHU OMIUPUINN MYMKHH. YOy
Mojies1 Oyitmda MOOMJI TEXHOJOTHUSJIApHU TAaTOWK JTHUIN KyHumaru
UMKOHUATIAPHU TAaAUM 3TaAu: YKYB MaTepHalIapuHU OUTTa
BocuTa (HOyTOYK, YYHTaK KOMIBIOTEP) Aa Cakjall, IIYHUHTIAEK,
MabJIyMOTHOMAa MaT€pHaJIap Ba TAbIUM PECYpPCIapUIaH Y3JIyKCHU3
(oiinananuiI OpKaIn YKyB KapaéHUHHUHT y3ITyKCU3JIUTY Ba IXJIUTIIUTUHUA
TaBbMMHJIANI;, YKUTYBUMIAPra YKyB MaTepUAJIMHUHI KalCU KUCMU
ayIuTOpUsIa SXIIUPOK YPraHWITAHJINTH, Kalcu Oyiumiiapra KympokK
bTUOOP OEPUIIUIN KEPAKIMTH Ba ayIUTOpUs OMUJIaH KaHYAJIHK aJoKa
VpHATWITAHIUT Y XaKU/1a TE3KOP MabIyMOT OJIMII MMKOHUHU OepaIural
MAILFYJIOT OXUPUJA KUCKA TECT YTKA3UII OPKaJIu YKUTHUII CHU(DATUHU
AXIIMIANT; KyuMa YKYB aMaluid MalIFylnoTiap yuyH ax00poT-MeTOANK
épram KypcaTull; TabJIMMHU TAIIKWI 3TUII OYHH4Ya MalIFyJaoTiaap
KaaBajaura mMacodagaH KUPHUIIHU TabMUHIAIL, TYpJIH SHIHIMKIAp
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MABMUHIAUOA MOOULIU VKUMULL MEXHOLO2UALAPOar (houdananuiu

100opHI Ba OOIIKa 11y KaOu stHaga cuaTiMpoK XU3MaTiap KypcaTuul.

Tyna xaoiemnu moounnu ykumuw. Tabium skapaéHuIa MOOWII
TeXHOJIOTUsUIap/aH (ol TaTaHUITHUHT YOy MOACTMHHUHT OOIITKAIapuIaH
acocuil papku nryHaaH nooparku, bapua MalFyaoTiap Gakar 3JeKTpoH
TaBJIUM OpKayi onub Oopunanu. Tamabamap Ba THIOTOpP ypTacuaaru
aJoKajap ojaarja o3Ma-103 TapTuOaa Oyiamaiiaum, amMmmo 3apyp
O6ynranga pyxcar 6epuwnanu. Tyna XaXmiIn MOOMIUIM YKUTHIITHUHT
TEXHOJIOTUK Ba JHUJAKTHK acoCH OYIMO TapMOKJIH Kypc (DJIEKTPOH
VKyB-yciyOuil MakMyacu Ba YHHM THHIJIOBUMIA €TKa3MII BOCUTACH)
xucobsanaau. MoOUNIM YKUTUIIHUHT caMapagopiIuTru 3JIeKTPOH
VKYB-METOJMK Ma)XMyaHUHT cu(aTh Ba YKyB MaTepHaIAPUHUHT
TaKJIUM STUJIMII MIAKJIATa OOFIUK. DIEKTPOH YKyB- METOIUK Ma)xkmya
¥3 nunra KyuaaraiapHy OJIMIIN Kepak: MOAYJUIapra a)XpaTuirad YKyB
KypcH Marepuajljiapy; KypcHU ypraHuil Oyilnua yciayOouil kypcarma;
naboparopus Ba aMaIMii MIIUIap TONIIHUPUKIAPH, TECTIap, UHAUBUYya
Ba TypyXJH JIOHUXaJlap y4yH TONIIUPUKIAP; MabIyMOTHOMANap Ba
KylIMMYa pecypciiapra xaposanap.

2-)kanBania 3ca YKyB kapa€HUTa MOOWJ TEXHOJIOTHSIIAPHU KYJI-
JAIHUHT Y0y MOJENH Y4yH MOOWUIM YKUTHUIIHU OOIIKApUIIl THU3HU-
MUIaH (orgaTaHUI IMKOHUSTIIAPH KEITUPUITaH. TabIMMHU TalIKUII
STUIIHUHT OyH/Jal IIAKIM YHUHT TypH Ba YHUHT XyCyCHUsTIapura kapad
y3rapuim MyMKUH. MacanaH, KUCKa MyIIaTiId Kypcliap y4yH MabMyp
UIITUPOKU MXTHEPHIA OYIHIIM, MOOMII TABJIMMHN OOIIKAPHII TH3UMHU
GyHKUMAIapU TapKUOMHU YKYB Kapa€HUHU aMalira OUIMPUIIHUHT
OeirmiaHral YKyB MakcaJulapy Ba XyCyCHSTJIapura MOC paBMIIIa Ka-
MaWTHPUII MYMKHH.

2-orcaosain.

Tyna xaxmau MOOMIIIM YKUTHUIN TU3UMUAAH (DoWganmaHUII
UMKOHUATIApH: a) “MabMyp-MoOWIIIH YKUTUII TU3UMEU; 0) “Tabium
OepyBUM - MOOWIITM YKUTHI THU3UMU; B) “Tamaba-MOOWIITN YKUATHIIT
TU3UMU™
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Tuzum HoMHU

Basudacu

Mabsmyp

e YKyB XapaéHMHUHT pexa-
rpadUrvHu TY3HI;

e TabnuMm jxapaéHUHU OOLIKAPHII Ba
MOHUTOPHHT KWJIHUIIL.

a)
Tuzum HomMu Basudacu
Tabpnum OepyBUH * Macodanan maciaxar 6epui;
(TBIOTOD) * Kypc nouwpacuaa YyKUTULIHH
TaITKWI STHUIIL,
»  Tabaum oyBUMIIAp TOMOHU/IAH
OakapuiraH unuIapHu Macodanan
TEKIIHPHIIL.
0)
Tuzum HOMH Basudacu

Tanaba

* Awmanwuii BazudanapHu Oaxkapwiir,

* bomka Tasaum onyB4YmMiap OuiaaH
MacadaaaH y3apo ajgoka YpHaTHIIL,

* Tect cunoBu Epaamuaa ¥3 OUTUMUHU
OaxoJari;

* Masbpy3a MaTHUHU KA1 STULI;

«  VkuryBum Gunan macadanaH y3apo
aJI0Ka YpHaTHILI,

«  VKyB KapadHu KaJBaNK Ba Xap-XUI
scnarMmanapaaH ¢oianaHuIIra pyxcar
OJIWIIL;

*  MabpayMOTHOMAJIH MaTepHaigapra
KUPHUII Ba ynapaaH (oiaanaHu,

«  VKUTHII HATHXAcH OHIIAH TAHUIIKII .
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MALMUHIAWOA MOOUILIU VKUMUWL MEXHON02UANAPOAH (Potidananuut

VKyB xapaéuuia Tanaba ofatia KyHnaara yKyB HILIapi MaXMyHHHI
Oakapaau: MOOUJ KypHJIMAJIAp YYyH MOCIAIITHPHUITAH YpraryBud
TabJIMM MOPTAIKA KOMIAIITUPUITaH IEKTPOH YKYB MarepHaiapu
MaTHJIapu OWJIaH WIIJIAMI; JIEKTPOH JApCIUKIAp Ba JIEKTPOH YKYB
KYJIaHMaJlap MaTHUJIaru XaBoJjiayiap OniaH TAabMUHIIAHTaH, UHTEPHETTa
YKOMJTAIITUPHUIITAH KYIIMMYa ax00poT pecypcinapy OWIaH HIUIAlI;, V3-
Y3UHU HA30paT KUJIUIIL, KOPHUH, OpaJIUK Ba SKyHUI Hazopatiap Y4yH
TECT TOMIIUPUKIAPUHH OaXKapHuIll Ba HJIEKTPOH MyHO3apaiapaa UIITHPOK
ITHUI; Kypc OViinuya amanuii Ba j1abopaTopus WUIUIApUHU Oa’Kapwiil,
WHIMBHTyaJ Ba TypyXJId JOHUXaaapAa UIITHPOK STUIIT, YKUTYBUH OMIIaH
MacJaxariamuml.

MoOusny YKUTHII TEXHOJIOTHsUTapyaH (oiananran xonaa, YKyB
MAIIFYJAOTIAPHUHN CaMapaTy TALTKUII 3TUII YIyH Oy TyH AUIAKTUK [TUKITHH,
S’bHU, BUPTyaJl Mabpy3anap, CeMUHapiap, aMajuid MalIFyloTiap Ba
OoIITKaIapHU caMapaiv TaTOMK STUII JIO3UM. YIIIOY TH3UM OJIUH TabJIUM
Myaccacua TabJIMMHUHT Oapua aHbaHaBHM (Mabpy3aiap, CeMUHapIap,
aMaJui MalFrylnoTIap, TAAKUKOT UIUIAPH, Y3-Y3UHN YKUTHIL, KypcC Ba
JUIUIOM JIOWHMXACH) HIYHUHTJEK HOAHbaHABUU TypjapvHM (MacalaH,
JoMMXaNall METOAN) TAbMHUHIIAIIN KEepaK.

VKUTHIIHAHT MOGHILTH TEXHOIOTUsIapuaaH (BoiijanaHHITHIHT
OyH/all MaKIM OJIMi TabJIUM Myaccacaliap YKYB jKapaéHUHUHT cuda-
TUHU KyHUJard OMUJUIAp XMCOOWTa KECKUH OIIMPAIN: TaladamapHUHT
axO0OPOT—TahJINM Ba MABJIyMOTHOMAIIH PECYPCIIap/iaH, UCTAJITaH BaKT/Ia
Ba JKOMJIAIIMIIN/IAH KaThUH Ha3ap JOMMHH (oiiagaHuIl UMKOHUSTH-
HU TAbMHHJIAINL, ONUI TabJIUM MyacCaCaCHHHHI pecypcliapura, YKyB
XKapaéHu KaJBallUTa TOMMHUA KUPHITHU TabMHHJIAI, TAhJIAM >Kapaéc-
HUHUHT OOPHIIM Ba peXalTallITUPUITAH YKYB TaIOUpIapu Oakapuiv-
M XaKuJa Te3KOp Xadap ONUII; TUHITIOBYMHUHT OMIIMM JapakacH,
YJIAPHUHT UHAUBUIYaJl IICUXOJOTHUK XyCYCHUSATIApH Ba yjap YYyH 3HT
Kynai YKUTUII PEKUMUHU XUCOOTa OJIraH XoJJa TabJIMM KOHTEHTUHU
MOCAIITUPUIITAH X0J1/1a €TKa3u0 OepuIll; TabJIUM OJTYBUHIAPHUHT OH-
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UM, KYHUKMa Ba MallakajJapy Japa)kKacuHH, ITyHUHTIEK, TECT TOIIIIH-
pUKJIapH, amalil Ba JlabopaTopus UIUIApU, UHIUBUIYyaAN Ba TypyXJId
YKOJMH JoMnxanap €paMuia YKyB MaTepHAIMHUHT Y3IalllITUPUITAHIUK
Japa)XaCHHHU KYTI peKajii TeKIIUPHII Ba OOIITKanap; Takiu( STUIaéTran
TaBJIUM PECYpPCIAPUHN PUBOXKIAHTUPUII OYiinda GaonusT Typiapu Ba
HIaKJUTAPUHU Y3ITyKCHU3 OOIIKApHUII; YKUTYBUMIIAp Ba TalaballapHH YKYB
XKapa&HU HATIKATapy XaKuaa MabIyMoTIIap OunaH y3IyKCU3 TaAbMHIH-
JIanl.

Apanaw yxumuw. ByHnai xoJijia aHbaHaBUN TabJIUM KapaEHUHUHT
YMyMUH TaMOMHIIIapU CaKJIaHUO KOJMHMHATU. Apanail YKUTHII FOSCH
IIyHJaH HOOpaTKy, Tanadasap YKyB (haHIapUHUHT MabIyM OMp KHCMUHA
aHbaHABUM YKUTHIII ITAKJTAPU/IA, KOJITAaH KHCMUHH 3¢a MOOMIUTH YKUTHIIT
TexHoNorusapuaan (oigananran xonna ypranaaunap (3-kaaBan).
Vrynutap HECOaTH TabJINM MyacCaCaCHHUHT YKYyB jKapaCHUHU OyHmai
TaIIKWJI STUIITA TAHEPIUTH XaMJa TanadalapHUHT XOXHII-UCTaru Ba
TEXHUK UMKOHUSTIApH OMIaH OeNruiaHam.

Apanam YKUTUII y9yH MOOWIITH YKUTHUIIHA OOIIKAPHUIIT TU3UMUIAH
(ol gaaHuI UMKOHUSATIIAPH: a) “MabMyp-MOOWIITN YKUTHII TU3UMH
6) “Tabaum GepyBUHM - MOOWIIITH YKUTHILI TU3UME; B) “Tanaba-mooumum
VKUTHII TU3UMHU

3-orcaosan.
Tusum HoMHU Basudacu
MabMmyp e VKyB XapadHUHHHT pexa-
rpadUruHu TY3HIL;
e TabauMm kapaHUHM OOLIKAPHIL
Ba MOHUTOPUHT KWJINII.
a)
| Tuzum Homu | Basudacu
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MALMUHIAUWOA MOOULTY YKUMULL MEXHOL02UANAPOAH oudananui

Tabaum OepyBUH|® Macodanan macinaxar 6epu;
(TBIOTOD) . Kypc noupacuna YKUTHIIHU
TaIIKHII TUIII,
. Tabnum oyBUMIIap TOMOHUAH
OaxapuJraH HUIIJAPHHU
MacodasiaH TeKIIUPHUILI.
0)
Tusum HoMU Basudacu
Tanaba . Awmanuii Bazudanapau O0axapuii;
. bomka Tabpiaum onyBumnap Ouian
Macadaman ¥3apo anoka YpHaTHIIL,
. Tect cuHoBHU Epramua y3 OUIUMHHA
Oaxounani;
. Masbpy3a MaTHUHU KAl STULI;
. ViuryBun Gunan macadanan y3apo
aJI0Ka YpHATULI;
. VKyB %apaéHn kajBaad Ba Xap-XWi
scnarManapiaH QoiianaHuiira pyxcar
OJITHIILL;
. MabayMoTHOMaNU MaTepuajiapra
KUPHII Ba yiapjaaH GonaanaHu;
. VKUTHII HaTHKAcH GHIIAH TAHMIIIHIIL
. Macodagan TypuO KOHTEHTHH
YpraHuui.

VYby Mozaen acocuaa TalIKWI STHITaH YKyB jKapa€Huaa MOOUIIIN
YKHATHII TEXHOJOTUJIAPUHU KYJIIAIl KyHUJary HyHalIuIIapaa amaira
OIIMPYIINIIN MYMKHH: Tayjabajgap MyCTaKHWJI WIUIAPUHH TAIIKHI
9TUII/A; Tanabanapaa OMiIuM, KYHHUKMA Ba Majlakajap IaKIaHUIIHHA
Ha30paT KWJIUII Ba Oaxonamijia; TajabaJapHUHT JTOHUXaTOBUMIUK
Ba TAJKUKOTUYWJIUK (PAoNUATIAPUHU TAIKWI STUIIJA; YKUTYBUYM Ba
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TanabaJapHUHT XaMKOPJIUKIATU (GaoaUATUHU TALIKWII STUIIA.

Xynoca cudaruia myHd TabKAUIa MyMKHHKHA, MOOMJUTH YKUTHUIII
TEXHOJIOTHSIIAP aXO00POT-KOMMYHHUKAIINS TEXHOIOTHSIIAPH COXaCHHUHT
Ooup KucMu O0ynuO XucoOiaHaau Ba ONMH TabJIUM Myaccacajaapuja
TayabaapHUHT YKyB-Omwiwil (GaoausaTHHU (BaosmamTHpPUINTa KSHT
MMKOHHUATIAP TaKIUM 3TaIH.
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MATEMATIKA FANI O‘QITUVCHILARI MALAKAS-
INI OSHIRISHDA EHTIYOJGA ASOSLANGAN TANLOV
MODULINING O‘RNI

N.N.Tashtemirova, Sirdaryo viloyati
XTXQTMOHM, “Aniq va tabiiy fanlar metodikasi”
kafedrasi katta o ‘qituvchisi

Ushbu maqolada xalq ta’limi tizimida matematika fani o ‘qituvchi-
lari malakasini oshirish jarayoni mazmunini takomillashtirish hamda
ularning kasbiy kompetentligini oshirishda ehtiyojga asoslangan tan-
lov modulining o ‘rni xususida fikrlar bayon etilgan.

Kalit so‘zlar: malaka oshirish, tanlov moduli, ellektiv kurs, kasbiy
mahorat.

B cmamwve paccmampusaemcsi ponb Mo0ys no 6b160py 0CHOBAHHOE
Ha NOMpeOHOCMU 8 VIYYUIEHUU COOEPHCAHUS NPOoYecca NOoBbluleHUs
Keanupurayuyu yuumeneu MamemMamuxu 8 cucmeme HapooOHo2o obpa-
308aHUSL U NOBLIUEHUU UX NPOPECCUOHATbHOU KOMNEMEHMHOCTU.

Knroueswvie cnoea: nosgviuenue kearuguxkayuu, Mooyiv no 66160py,
MEKMUBHBIU KYPC, NPOPeCcCUOHATbHBLE HABBIKU.

The article examines the role of an optional module based on the
need to improve the content of the process of improving the qualifications
of mathematics teachers in the public education system and increasing
their professional competence.

Keywords: advanced qualification, selection module, elective
course, professional skills

Hozirgi kunda mamlakatimizda matematik ta’lim va matematika
fani taraqqiyotiga katta e’tibor berilmoqda. Xususan, O‘zbekiston Res-
publikasi Prezidentining 2019-yil 29-apreldagi PF-5712-sonli Farmoni
asosida gabul qgilingan “O‘zbekiston Respublikasi Xalq ta’limi tizimi-
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ni 2030-yilgacha rivojlantirish konsepsiyasi”, 2019-yil 9-iyulda imzo-
langan “Matematika ta’limi va fanlarini yanada rivojlantirishni davlat
tomonidan qo‘llab-quvvatlash, shuningdek, O‘zbekiston Respublikasi
Fanlar akademiyasining V.I.Romanovskiy nomidagi matematika insti-
tuti faoliyatini tubdan takomillashtirish chora-tadbirlari to‘g‘risida”gi
qarori, 2020-yil 7-maydagi PF-4708-sonli “Matematika sohasidagi
ta’lim sifatini oshirish va ilmiy tadqiqotlarni rivojlantirish chora-tad-
birlari to‘g‘risida”gi Qarorlarmning qabul qilinishi matematika fanini
rivojlantirishga va uni o‘qitishga bo‘lgan e’tiborning amaliy isbotidir.
Davlatimiz rahbari tomonidan imzolangan qarorlarda belgilangan vazi-
falar - zamonaviy talablar asosida matematika fani o‘qituvchilari ma-
lakasini oshirish jarayonlarining mazmunini takomillashtirish hamda
ularning kasbiy kompetentligini oshirishni nazarda tutadi.

Shuningdek, Prezidentimizning 2020-yil 6-noyabrda qabul gilingan
“O‘zbekistonning yangi taraqqiyot davrida ta’lim-tarbiya va ilm-fan
sohalarini rivojlantirish chora-tadbirlari to‘g‘risida”gi PF-6108-sonli
Farmoni hamda “Ta’lim-tarbiya tizimini yanada takomillashtirishga
oid go‘shimcha chora-tadbirlar to‘g‘risida”gi PQ-4884-sonli Qarorida
xalq ta’limi tizimidagi islohotlarni yanada takomillashtirish va ilmiy
jihatdan qo‘llab-quvvatlash bo‘yicha aniq vazifalar belgilab berilgan.
Mazkur hujjatlarda xalq ta’limi xodimlarini qayta tayyorlash va ma-
lakasini oshirish bilan bog‘liq masalalarga ham alohida e’tibor qaratil-
ib, sohadagi rahbar va pedagog-xodimlarni “hayot davomida o‘qish”
tamoyili asosida uzluksiz malaka oshirish tizimiga transformatsiya qi-
lish vazifasi qo‘yilgan.

Jamiyatda har ganday ta’lim jarayoni samarali va natijaviy bo‘l-
mog‘i uchun u ta’lim oluvchilarning qiziqish va ehtiyojlariga mos
bo‘lishi lozim. Bu jihat barcha yoshdagi ta’lim oluvchilarga xos bo‘lib,
aynigsa, katta yoshdagilar uchun muhim ahamiyat kasb etadi. Malaka
oshirish kurslariga, odatda, pedagog-xodimlar yangilik olish, o‘qitish-
ning yangi metod va texnologiyalarini o‘zlashtirish, o‘z kasbiy ehti-
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yojlarini qondirish maqgsadida keladi. Biroq kasbiy ehtiyojlar har bir
o‘qituvchida turlicha bo‘lishi tabiiy hol. Malaka oshirish kursi dasturi
asosida o‘tiladigan mavzular ba’zi o’qituvchilar uchun qiziqarli va eh-
tiyojlariga mos kelishi, ayrimlariga esa umuman hech narsa bermasli-
gi mumkin. Tashkil etilayotgan malaka oshirish kurslari samarali va
natijaviy bo‘lishi uchun xalq ta’limi xodimlarining malaka oshirishga
doir ehtiyojlarini o‘rganish, ularning har biri uchun individual kasbiy
rivojlanish traektoriyasini tuzish va malaka oshirish o’quvlarini ana shu
asosda tashkil etish lozim bo‘ladi.

Shu maqsadda matematika fani o’qituvchilarining malaka oshirish-
ga bo‘lgan ehtiyojlari tadqiq qilindi. O‘qituvchilarning malaka oshirish-
ga bo‘lgan dolzarb ehtiyojlari aniglandi va malaka oshirish tizimini ta-
komillashtirish bo‘yicha takliflari o‘rganildi. Xususan, malaka oshirish
kursida ta’lim olgan o‘qituvchilar o‘rtasida o‘tkazilgan so‘rovnoma
natijalariga ko‘ra, “Siz o‘qigan kursning mazmuni kasbiy ehtiyoj-
laringizni qay darajada qondirdi?”’, degan savolga ularning 20 foizi “to‘la
qondirdi”, 20 foizi “qisman qondirdi”, 50 foizi “qondirmadi” va 10 foizi
“bilmadim”, deb javob qaytarishgani aniglandi. Ushbu so’rovnomada
ishtirok etganlarning aksariyati malaka oshirish dasturlarini shakllan-
tirishda ehtiyojga asoslangan kurslar inobatga olinsa, kursning foyda
va samarasi oshadi degan fikrni bildirishgan. Mingdan ortiq o*qituvchi-
lar qatnashgan so‘rovnoma natijalariga ko‘ra, matematika fani o‘qi-
tuvchilari malakasini oshirishning yangi o‘quv dasturi ishlab chiqildi
va amaliyotga joriy etildi.

Ushbu dastur “Kasbiy rivojlanish moduli”, “Mutaxassislik fanlari
moduli” va “Tanlov modullari” dan iborat bo‘lib, bu modullar ta’lim
sohasidagi davlat siyosatining dolzarb masalalari, kasbiy kompetentlik
va uni rivojlantirish omillari, matematika fanini o‘qitishda AKT dan
samarali foydalanish, matematika fanidan Milliy o‘quv dasturi shar-
hi, matematika ta’limining zamonaviy metodlari, matematika fanidan
yangi baholash tamoyillari va mezonlari, matematikadan o‘quvchilar
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yutuqlarini baholash bo‘yicha xalqaro tadqiqotlar kabi elementlarni
o°‘z ichiga oladi. Shuningdek, dasturga matematika fani o‘qituvchi-
larining ta’lim-tarbiya jarayonining samaradorligini oshirish uchun
zarur bo‘ladigan fanga oid bilim, ko‘nikma va malakalarni yangilash va
ularni mustaqil amaliy faoliyatga yo‘naltirish maqsadida tanlov modul-
lari ham kiritilgan.

Malaka oshirishga yangicha yondashuv xalq ta’limi tizimi pedagog
kadrlarini malakasini oshirish mazmuni, sifati va ularning tayyorgarli-
gi hamda kompetentligiga qo‘yiladigan malaka talablari va o‘quv re-
jasi asosida shakllantirilgan bo‘lib, matematika fani o‘qituvchilarining
zamonaviy ta’lim texnologiyalari va ilg‘or xorijiy tajribalardan foy-
dalanish, axborot kommunikatsiya texnologiyalarini o‘quv jarayoniga
keng tatbiq etish darajasini oshirish hisobiga, ularning kasb mahorati
va o‘quv-uslubiy faoliyatini sifatli tashkil etish bo‘yicha kompetensiya-
larini muntazam yuksaltirishni nazarda tutadi.

Matematika fani o‘qituvchilarining real -ehtiyojlaridan ke-
lib chiqib, malaka oshirish kursi o‘quv dasturida asosiy e’tibor
mutaxassislik fanlari moduliga qaratildi. Dasturda tinglovchi-
larga ilk bor tanlov modullarini tanlash imkoniyati berildi. Maz-
kur modulning mazmuni tinglovchilarning ehtiyojlari asosida
shakllantiriladi va tinglovchilar guruhi tomonidan tanlana-
di. Tanlov moduli matematika fani o’qituvchilarining ayni
paytda matematika fanidan bilimlardagi bo’shliglarni to’ldirish-
ga yo’naltirilgan bo‘lib, matematika fani mazmuniga doir 8 ta ellek-
tiv kurslarni o‘z ichiga oladi. Ushbu tanlov moduli quyidagi 18
soatlik ellektiv kurslardan iborat va tinglovchilar o°tkazilgan so‘rovno-
ma asosida o‘z ehtiyojlaridan kelib chiqib, ularning uchtasini tanlay-
dilar:

- Sonlar va amallar;

- Algebra va funksiyalar;

- Trigonometriya;
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asoslangan tanlov modulining o ‘rni

- Geometriya (planimetriya) ;

- Stereometriya asoslari;

- Ma’lumotlar bilan ishlash va kombinatorika elementlari;

- Ehtimollik va statistika elementlari;

- Matematik analiz asoslari.

Tinglovchilar kasbiy mahoratini oshirish va takomillashtirish
magsadida tanlov moduli amaliy mashg‘ulotlar shaklida tashkil etila-
di. Tanlov modulini, unga ajratilgan 54 soat hajmida va tinglovchilar
guruhining ehtiyojlaridan kelib chiqib, turli tanlov modullari mavzular-
idan iborat aralash modul sifatida ham tashkil qilish mumkin. Shuning-
dek, unga tinglovchilar guruhining ehtiyojlaridan kelib chiqib, dasturga
keltirilmagan matematika fani mazmuniga doir yangi mavzular ham
kiritilishi mumkin.

Ellektiv kurs sifatida tashkil qilingan va tajriba-sinovdan o‘tgan
bu modul o‘zini oqladi, deb xulosa chigarish mumkin. Mazkur
modul 2020-yil yoz oylarida matematika fani o‘qituvchilarni kasbiy
rivojlantirish kursi materiallari asosida yaratildi. Mazkur kursni yara-
tishda respublikaning mahoratli o‘qituvchilari jalb etildi. Kurs mate-
rilalari yoz davomida onlayn tarzda respublika televideniyesi orqali
namoyish qilindi va tegishli aprobatsiyadan o‘tdi. Kurs 58 ta mavzudan
tashkil topgan bo‘lib, ular matematika fani o‘qituvchilarining aniglan-
gan barcha ehtiyojlarini qamrab oldi. Har bir dars mashg‘ulotlarning
video tasviri va rang-barang taqdimot slaydlari ham yaratilgan bo‘lib,
bu holat malaka oshirish tizimida ellektiv kurlarni tashkil qilishga
poydevor vazifasini o‘tadi. Har bir mashg‘ulot bo‘yicha dastlab o‘quv
magsadlari aniglangan bo‘lib, mazmun shu maqgsad asosida yaratildi.
Har bir mashg‘ulot oxirida ko‘zda tutilgan magsadlarning erishilgan-
ligini nazorat qilish uchun o‘ntadan testlar taklif gilingan.

Xulosa, o‘rnida shuni ta’kidlash mumkinki, matematika fani o‘qi-
tuvchilari uchun joriy etilgan malaka oshirishning ellektiv kurslari kel-
gusida o‘qituvchilar uchun qulay, foydali va samarali vositalardan biri
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bo’lib qoladi. Kelajakda bunday kurslar qamrovini kengaytirish va ta-
komillashtirib borish lozim bo‘ladi. O‘qituvchilar malakasini oshirish-
da ehtiyojga asoslangan mazkur tanlov moduli hayot davomida o‘r-
ganish tamoyilini amalga oshirishga qo‘yilgan ilk qadamlardan biri
bo‘lib goladi.
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KVANT MEXANIKASINING ASOSLARI BO‘YICHA
MASALALAR YECHISH

G.S. Palvanova, Toshkent shahar 35-maktab o ‘gituvchisi

Ushbu maqolada kvant mexanikasining asoslari bo ‘yicha masalalar
vechilganda yo‘l qo ‘viladigan ayrim metodik xatoliklarga to xtalib
o ‘tilgan. Bu xatoliklar masalalar yechish jarayonida tahlil gilingan.

Tayanch so‘zlar: foton, fotoeffekt, kvant mexanikasi, metodik xato-
liklar, elektron, issiqlik nurlanishlari, nisbiy xatolik, relyativistik zarra-
cha.

This article discusses some of the methodological errors that can
be made when solving problems in the basics of quantum mechanics.
These errors were analyzed during the problem solving process.

Key words: photon, photoelectric effect, quantum mechanics, me-
thodical errors, electron, thermal radiation, relative error, relativistic
particle.

B smoui cmamve obcyscoaromest nekomopuvle MemoooniocuiecKue
OWUOKU, KOMOopble Mo2ym Obimb OONYUieHbl Npu peueHuy 3a0ay no
OCHOBAM KEAHMOBOU MEXAHUKU. DMU OUWUOKU ObLIU NPOAHATUSUPOBAHBL
8 npoyecce peweHust 3a0au.

Kniouesvie cnosa: pomon, pomosgpgpexm, xeanmosas mexamuxa,
Memoouyeckue owudOKY, 21eKMPOH, MeNni08oe U3LydeHue, OMmHOCU-
MenbHas OWUOKA, PersimueUCnCKas 4acmuyd.

Kvant mexanikasining asoslari, ya’ni yorug’lik kvantlari, fotoeffekt
va Kompton effektlari mavzular bo‘yicha masalalar yechilganda
o‘quvchilar ayrim metodik xatoliklarga yo‘l qo‘yishadi. Bu xatoliklarni
masala shartini to‘liq tushunib yechilsa chek qo‘yish mumkin. Biz ushbu
xatoliklarga to‘xtalib o‘tishdan oldin mazkur mavzularda masalalar
yechish jarayonida kerak bo‘ladigan ayrim nazariy ma’lumotlarni
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eslatib o‘tamiz.

Kvant fizikasining yaratilishida issiqlik nurlanishlar qonunlarni
o‘rganishda vujudga kelgan nazariya bilan tajriba orasidagi ziddiyat
barham berish uchun nemis fizigi Maks Plank atomlar elektromagnit
nurlanish energiyasini portsiyalab — kvantlab chiqaradi degan g’oyani
ilgari suradi. Har qaysi portsiyaning E energiyasi v nurlanish chastota-
siga to‘g’ri proportsional: E=hv, yoki to‘lqin uzunlik orqali ifodalasak:

E=hv=hc//.

Proportsionallik koeffitsenti Plank doimiysi deb ataladi.

Elektromagnit nurlanishlarning kvant xususiyatlarini fotoeffekt va
Kompton effektlar tasdiglaydi.

Elektromagnit nurlanish kvanti yoki keyinchalik foton (yunoncha
@®1og so‘zdan “yorug‘lik” degan ma’no beradi) deb nomlangan zarran-
ing tinchlikdagi massasi nolga teng va yorug‘lik tezligi bilan haraktla-
nadi. Fotonning energiyasi quyidagicha ifodalanadi: E=hv = fiw ,
bu yerda 7 - Plank doimiysi (£ =27h),® - siklik chastota.

Nisbiylik nazariyasiga ko‘ra, energiya bilan massa orasida quyidagi
bog’lanish mavjud:E= m c’. hv

Bu formuladan fotonning massasini topamiz: M = —

C

Yorug‘likning kvant tabiati fotoeffekt hodisasida yagqol namoyon
bo‘ladi. Fotoeffekt deb yorug’lik ta’sirida moddalarda elektronlarning
chiqish hodisasiga aytiladi. Bu hodisa tashqi fotoeffekt ham deyiladi.
Tashqi fotoeffekt asosan metallarda kuzatiladi. Fotoeftekt nazariyasi
A. Eynshteyn tomonidan 1905 yilda yaratilgan. Bu nazariyaga binoan,
foton metallga tushib, undan elektronni ajratib chiqaradi. Bunda
fotonning energiyasi metalldan elektron ajratib chigarish uchun va
elektronga kinetik energiya berish uchun ketgan ishga sarf bo‘ladi,
ya’'ni: 2

hv=A+ my
2
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Agar fotoeffekt natijasida hosil bo‘lgan elektron kinetik energiyasi
uning tinchlikdagi energiyasidan juda ham kichik bo‘lsa, ya’ni T<<E,
bu yerda E0=m0c2=0,5 11 MbB, uni klassik zarracha deb hisoblash
mumkin. Bu munosabatni quyidagi ko ‘rinishda ham yozish mumkin:

A >>i:/1C =0,0242 4", (1.1) yoki 4>>0,0242 4
mc

bu yerda 1- metali sirtiga tushayotgan nurlanishning to‘lqin uzunligi,
1. - Kompton to‘lqin uzunligi. Kompton to‘lqin uzunligi (1.9) shart
bajarilsa elektron klassik zarracha deb hisoblanadi va unga quyidagi
formula mos keladi:

T=mp?/2  (1.2). Agar ushbu shart bajarilmasa unda kinetik
energiyani hisoblash quyidagi relyativistik formuladan foydalaniladi:

T =(m—my)c” (13) yoki

T = myc*(

1
—1). (1.4
NE

Kompton to‘lqin uzunligining qiymati (4, =0,0242 4) o‘ta qisqa
rentgen nurlanishiga, shuningdek y-nurlanishga ham mos keladi. Agar
fotoeftekt ko‘rinadigan to‘lqinlarda yoki ultrabinafsha nurlar ta’sirida
yuz bersa, unda elektronning kinetik energiyasini hisoblashda (1.2)
formuladan foydalanish mumkin.

Bu nazariy ma’lumotlar asosida bir nechta masalalar ko‘rib
chiqamiz.

Masala. Elekton & =0,25c¢ tezlik bilan harakatlanmoqgda. Agar
siz elektron kinetik energiyasini klassik fizikadagi kinetik energiya for-
mulasi yordamida hisoblasangiz necha foizga xato qilasiz.

Yechilishi: Klassik fizikada kinetik energiya:

2
E, = M 531107 1.
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Zarra massasi o‘zgarishini e’tiborga olingan relyativistik formulada:

2 2
E,Z=m°3 - MY 35007y,
2 21-p
Nisbiy xatolik: E= £ =M=34%.

£ E

Demak, bu holda nisbiy xatolik ancha katta bo‘lib, zarraning kinetik
energiyasi 34 % xatolikda topilgan bo‘ladi.

Ushbu maqolada kvant mexanikasi asoslari bo‘yicha masalalar
yechish metodikasiga qisqacha to‘xtalib o‘tdik. Mazkur yo‘nalishda
masalalar yechganda klassik va relyativstik hollarga e’tibor qaratish
lozim. Oxirgi masaladan ko‘rinadiki, nisbiy xatolik 30% dan ham oshib

ketishi mumkin ekan. Bu esa masalani metodik jihatdan xato yechishga
olib keladi.
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