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Abstract

This thesis examines the appearance of the software and methodological complex for
"Computational Methods" taught in higher education institutions, experimental research work,
and educational content of the platform. Also, the methodological guide "Methodological
recommendations for working on the Hisobly platform" on the use of the software and
methodological complex was reviewed.

Keywords: Computational methods, software and methodological complex, experimental
research, educational content, Hisobly platform.

Introduction
Our software and methodological complex for the subject “Computational Methods™ for the
direction of higher education institutions 60540100 - Mathematics creates a basis for further
improving the scientific potential of students in the subject, for the wide use of information and
communication technologies. Our software and methodological complex for “Computational
Methods” that we created is used to solve problems that do not have a clear solution or are
difficult to calculate in various ways. We use this platform called “Hisobly” to help students
spend their free time productively, as well as search for and analyze solutions to problems
through mathematical constructions, block diagrams in the Maple, MathCAD, Python
programming languages, and Flowgorithm.

Each student can register via their email and independently master the subject of
“Computational Methods” through the platform. The platform contains theoretical information
on “Computational Methods”, practical exercises and assignments, video lectures,
presentations, final test tasks to test their knowledge, as well as special methodological
instructions for using the platform and uploading practical exercises. This allows students to
learn remotely, making the most of their time, and monitor their results step by step. Also, the
student can receive advice and methodological instructions from the teacher online on all
problems that may arise during this time. This situation increases the possibility of trust and
discussion between the student and the teacher.
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RESEARCH METHODOLOGY

1) To subscribe to the "Calculation Methods" course, launch any Internet browser, enter the
address www.hisus.uz in the address bar and confirm. The general appearance of the platform
is as follows, first go to the "Login" section.

7 &l q a Hisobly Asosiy  Bizhagimizda  Xizmatlarimiz  Jamoamiz  Kantact Tizimga kirish
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Hisoblash Usullari

Biz jamoamiz bilan sizga yordam bera olishimizga ishonamiz

@ Videoni tomosha qiling

2.4- Fig. Launch the program.

2)We can register by going to the "Registration" section.
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2.5- Fig. Become a member
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2) Enter “Username”, “First Name”, “Last Name”, “E-mail Address” and “Password”. Please
note that the password must be at least 8 characters long. Then click the “Register” button.
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2.6- Fig. Filling out the questionnaire

2) From this window, enter the previously created "Username and Password" and click "Login".
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2.7- Fig. Confirming a list entry
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2) This learning content graphically represents the tasks completed in the practical exercises. It
shows monthly, daily and weekly results.

DASHBOARD

Amaliy mashgulot Foizlari

W 1SH TOPSHIOUAN BAIASILISH

oxirgi 5 kunlik ortaha foiz ; ik tugatigan topshiriglar so

2.8- Fig. Educational content of the course "Computational Methods"

2) On the Hibly platform, we can receive all types of files as lecture and practical training
materials and post practical training assignments.

We go to the "Topics" section of the educational content and get complete information on the
topic.
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[ 1-5. XATOLIKLAR ®
NAZARIYASI Bartaraf gilish mumkin bo'lmagan xatoliklar
! 2-5. Mavzu
FELERRAMING SCHLE 1.2, Bartaraf qilish mumidn bo'lmagan xatoliklar
e« o USULLARI
Tayanch iboralar: Xatolik, hisoblash usullari, xatoliklar nazariyasi, xatolikiar nazariyasining asosiy vazitalari, ma'noli sonlar va taqribiy sonlar,
'a;:l‘l!‘l:yc:HISH atematik modelda yo'l qo'yilgan taxminlar, farazlar va shuning ogibatida modelda paydo bo'lgan ayrim kamchiliklar va qusurlar bilan aniglanadi. Masalan, matematik model unga

‘zgarish sohasining ma‘lum bir qismida yaxshi natijalar berib, boshqa bir gismida esa
masalani yechish bosqvh\al idagi hal gilinishi lozim bo'lgan asosiy vazifalardan biridir,

yarogsiz yechim berishi mumkin, Shuning uchun, matematik modelning ishlash” sohasini topish

'I'!Et:GsL:I::LZLIg;,rfI Bartaraf qilish mumkin bo'imagan xatolikiar matematik modellarda ishlatituvchi parametriaming dastlabki berilgan giymatlarining xatoliklari ham kiradi. Parametrlarning bu qiymatlarini har xil fizik, texnik, kimyoviy tajribalar,

muhandisik iZanishlari asosida topilad; lar esa dastlabki hisob-kitoblar orqali a5 , shu bosaichning o'zidayoq ularga hisoblash xatolilari go'shiladi.Tsralar anigligini oshirb bu xatolikar kamaytirish
TAQRIBIY YECHISH ki ok land batamer bartarak e bo'lnack Hisoblashlastla dbenatk modalkla qatnesFirehi parameir aning dastabia qhymatan bi-Bitgayenin aribdagi saiolidarga ega boHisliga enshish zanur hini mafum
parametlarming juda yuqori taribdagi aniali bilan olnishi yakuriy natjalarni ham shunday anigiikda olishga hamma vaqt imkoriyat yaratmaydi

M 5-5. CHIZIQSIZ
TENGLAMALAR Matematik usullarning xatoliklari

SISTEMASINI Matematik modeldagi te;

alarni hamma vaqt ham aniq usullar bilan yechib bo'lmaydi. Fagat, ayrim husu

llardagina buning imkoniyati mavjud. Lekin. olingan yechim kopincha juda murakkab ko'rinishda bo'ladi, ular

eb of Teachers
&) webofjournals.com/index.php/1

TAQRIBIY YECHISH asosida topilgan ko'rsatkichlarning son qiymatiarini EHM da hisoblash o'z navbatida oson masala emas, Bunday hollarda berilgan masala tagribiy yechiladi
Wes usullarning asosini his niqligini matum darajada oshirish mumkin, lekin, bu usulning EHMda ishlashiga ketadigan vaqt miqdorini keskin ko'paytirib yuboradi. Hisoblash
MAT.S;TSANING ok usullar anigligini o'ta oshirsh ha huning uchun, hisoblash usullarining anigligini matematik modelga kiruychi paramettiar anigligidan bir-iki tartib yugariroq lish bilan
cheklanish mumkin,
SON VA X0S
VEKTORLARI TOPISH Hisoblash usullariga qo'yiladigan talablar
i echimni beravermaydi. Ayniqsa, masala hozirgi zamon EHMIarida yechilganda hisoblash
A7 : ik g a hisoblash usullariga qo‘lanishi natijasida xosil qilingan diskret{uzug-uzuq) masalaning
FUNKSIYALARNI matematik modeldagi dastlabki masalaga mos kelish shartlari kiradi.
KAQINE AR Hisoblash usullrining yaqinlashishi, diskret masalalarda sacfarish qounleriring bajarilishi,
MASALASI i " e
eldagi parametrlaming dastlabki giymatlaridagi xatolikni bartaraf etish
[ 8-5. NYUTON Hisoblash usularining bunday sezuschanligini {a'srchanli
INTERPOLYASION bajarilsa, masala korrekt qo'yilgan deyiladi 1jyechim mavjud lash usullarini
FORMULASI nagan m =i )L,mh S i yaraioan, e

cha paremetr qatnashadi. Shunday yol bilan dastlabki masals re harlashtiadi Agar
g korrektiik tushunchasi kiritilgan. Agar masaladagi parametrlarming barcha qiymatlarida sonli

yordamchi masalaning yechimi dastlabi masalaniny

[ 9-5. FUNKSIYANI himiga int; u;m kerak

INTERPOLYATSIVALASHY ~ /&chim ma:
AYRIM METODLARI Hisoblash usullar bilan topilgan yechim masalaning hagjy ye«hlmga)aqmbv\sh(ma( Buni hisoblash usullarinin as ishimiz mumkin, Diskretlashgan masafalar misolida yaq)
o tushunchasini quyidagicha berishimiz mumkin. Agar masalaning yechimi diskretlashtirish parametri nolga intilgar e e imiga intilsa, sonli usul yaginlashadi deyiladi

yagona va turg'un bo'lsa, u korrekt deyilad.

L W
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€ C % hisusuz/progress/study/0 % Q@
»  qo'llash foydasizdir, chunki bunda yetarli darajadagi shartlarni ganoatlantiruvchi sifatli yechimni olish imkoniyati yo'qdir. Shuni ham aytish kerakki, ayrim korrekt qo'yilmagan masalalami yechish usullari ham yaratilgan. Bu usullar ~ «
! 1-5. XATOLIKLAR dastlabki go'yilgan masalani emas, unga kerrekt gilib gqe'yilgan yordamchi masalani yechishga asoslangandir. Yordamchi masalada go'shimcha paremetr gatnashadi. Shunday yo'l bilan dastlabki masala requlyarlashtiriladi. Ac
5 bo'lsa, yordamehi masalaning yechimi dastlabki masalaning yechimiga intilishi kerak Yugoridagiga o'xshash hisoblash usullarining korrektlik tushunchasi kiritilgan. Agar ladagi | laming barcha giymatlarida sonl
NAZARIYASI yechim mavjud, yagona va turg'un bo'lsa, u korrekt deyiladi.
! 2-5. Hisoblash usullari bilan topilgan yechim masalaning haqigiy yechimiga yaqgin bo'lishi kerak. Buni hisoblash usullarining yaqinlashishi tushunchasi yordamida tahlil gilishimiz mumkin. Diskretlashgan masalatar misolida yaqintashish
ALGEBRANING SONLI tushunchasini quyidagicha berishimiz mumkin. Agar di i laning yechimi di irish parametri nolga intilganda dastlabki uzluksiz masalaning yechimiga intilsa, sonli usul yaginlashadi deyiladi.
USULLARI Hisoblash usullari ichida eng ko'p ishlatiladiganiari ayirmali usullardir. Bu usullar yordamida uzluksiz matematik modellardan diskret modellar xosil qilinadi. Buning uchun, masala qaralayotgan soha diskret nugtalar majmuasi- to'r
bilan almashtiriladi, tenglamadagi, chegaraviy va boshlang'ich sf qi chekli ayirmalarga o'tiladi. Natijada, to’'ming tugun nuqtalarida aniglangan funksiyalarga nisbatan algebraik tenglamalar sistemasi xosil
V. ! 3-§. CHATS qilinadi. Malumki, matematik modellar asosida yotuvchi tenglamalar aksariyat hollarda fizika, mexanikadagi saglanish qonunlari asosida tuziladi. Bu gonunlar matematik gi tenglamalar diskret tenglamalar-chekli ayirmali
y TAQRIBIY YECHISH sxemalar bilan almashtirilganda ham bajarilishi kerak. Bunday chekli ayirmali sxemalarga konservativ sxemalar deyiladi. iv sxemalar tenglamalar yechimini fizik nugtai- dan to'g'ri olish imk i beradi. Shuning
52 uchun, chekli ayirmali sxemalarning konservativlik sharti masalalar yechishda boshqa shartlar qatori tekshirilishi kerak.
! 4-5. CHIZIQSIZ Hisoblash usullariga qo'yiladigan talablarning ikkinchi quruhini diskret modelni kompyuterda o'tkazish imkoniyatiari tashkil qiladi. Hisoblash usullari shunday algoritmlarga olib kelishi kerakki, kompyuteming xotira quriimasi ular
TENGLAMALARNI uchun yetarli bo'lishi va hiseb-kitob vaqti iloji boricha kam bo'lishi lozim. Hisablash algoritmlari yetarli samaradorlikka ega bo'lishi uchun algoritmdagi arifmetik va mantigiy amallar soni iloji boricha kam bo'lib, xotira qurilmasida
TAQRIBIY YECHISH kam hajmni egallashi kerak.
ﬁ ! Masalalarni matematik qurilishi:
5-§. CHIZIQSIZ §
TENGLAMALAR Misol 1. Umunmiy ko'rinishda beriigan e differentsial tenglama aniq yechimi leZ ning jadvali 2 ushbu &2 chekli ayirmali scema yechimi lbilan aimashtiriladi. Unda xatolik sifatida 2 migdor ofinadi va u le2 linormada baholanadi,
SISTEMASINI =
: TAQRIBIY YECHISH Misol 2. Agar 22, bo'lsa konus hajmi qanday absalut va nisbiy xatolikiar bilan hisoblanishini aniglang,
o 65 Yechish. Ma'lumki, .ekanligi uchun limit absalyut va nisbiy xatoliklar formulasiga asosan: .
1 MATSITSANING XOS Misol 3.To'q'i to'rtburchakning uzini 0,1 limit absalyut xatolik bilan hisoblash uchun uning tomonlarini qanday limit absalut xatolik bilan hisoblash zanur?, leim
(U f/‘g)r'r;:&o; TOPISH Yechish. Ravshanki, ke Xatoliklar nazariyasining teskari masalasi formulalaridan topamiz:
bl
q.) @7 :
CD FUNKSIYALARNI Mol e
YAQINLASHTIRISH =
MASALASI
45) e N
m [ 8-5. NYUTON Misol 1. 52
| A/ 5 : & S
F'::;;?; S?SION Agar lwibo'lsa kamy bilan, agar [+ ba'lsa ko'pi bilan tagribiy son olinadiMasalanfe uchun, & kami bilan, = ko'pi bilan olinmogda.
m Dastur:
( ) [ 9-5. FUNKSIVANI S
import ma
INTERPOLYATSIYALASH! i
C AYRIM METODLARI A= math.pow(3, 1/3) .
q’ & G &% hisusuz/progress/study/0 f QO
o m— o
lalarni Python dasturlash muhitidagi yechimi
O [ 1-5. XATOLIKLAR . f
m NAZARIYAS! Misol 1. lriles
! ! Agar l2bo'ls2 kami bilan, agar 2 bo'lsa ko'pi bilan taqribiy son ofinadiMasalaniz] uchun, . kami bilan, & ko'pi bilan olinmoqda.
2.8,
q) ALGEBRANING SONLI Dastur:
—O USULLARI import math
C : ! 3.5, CHATS A = math.pow(3, 1/3)
— E_ TAQRIBIY YECHISH a=17321
v« O B 4. cHiZIOSIZ Delta a = 0,0001
(dp) é‘j TENGLAMALARNI Sigma.a = 000006
| — TAQRIBIY YECHISH
—8 print{"1-misok")
q-’ = [ 5-5. CHIZIQSIZ prnt{fh = 3 = A6
s E TENGLAMALAR A
o SISTEMASINI pedfa= (]
O S} TAQRIBIY YECHISH print(fAbsolyut xatolik (8a) = {Delta_a})
CU % ! 6§ print(f*Nisbiy xatolik (ga) = {Sigma_a}")
Q’ [ MATSITSANING XOS Natija:
5 SON VA X0S )
I_ 2 VEKTORLARI TOPISH L
i— A="V3w 1442250
+— O M7
O < FUNKSIYALARNI axiazed
g YAQINLASHTIRISH Absolyut xaolk (4] = 0.0001
MASALASI
Nisbiy xatolik (g3) = 6e-05
q) @ [ 5-5. NYUTON Dastur oynask
; INTERPOLYASION
FORMULASI
[ 9-5. FUNKSIVANI
INTERPOLYATSIYALASH?
A AYRIM METODLARI

il

JASN
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[ 1-5. XATOLIKLAR
NAZARIYASI

@2
ALGEBRANING SONLI
USULLARI

[ 3-5. CHATS
TAQRIBIY YECHISH

[ 4-5. CHIZIQSIZ
TENGLAMALARNI
TAQRIBIY YECHISH

@ 5-5. cCHIZIQSIZ
TENGLAMALAR
SISTEMASINI
TAQRIBIY YECHISH

M 6-5.
MATSITSANING X0S
SON VA X0S
VEKTORLARI TOPISH

@ 7-s.
FUNKSIYALARNI
YAQINLASHTIRISH
MASALASI

[ 8-5. NYUTON
INTERPOLYASION
FORMULASI

[ 9-5. FUNKSIYANI

INTEDDAIVATCIVAL ACLIA

Nisbiy xatolik (0a) = 6e-05

Dastur oynasi:

1 import math
2 A = math.pow(3, )
3 a-=

Natija:

Absolyut xatolik (Aa) = 0.0001
Nisbiy xatolik (ca) = 6e-05

1.2.2-rasm.Dastur natijasi

Mathcad da egri chiziglar grafiklarini chizish

&2

<« C 25 hisus.uz/progress/study/0

[ 1-5. XATOLIKLAR
NAZARIYASI

M 2-s.
ALGEBRANING SONLI
USULLARI

@ 3-5. CHATS
TAQRIBIY YECHISH

@ 4-5. cHIZIQSIZ
TENGLAMALARNI
TAQRIBIY YECHISH

@ 5-5. cHizigsIZ
TENGLAMALAR
SISTEMASINI
TAQRIBIY YECHISH

M 6-5.
MATSITSANING XOS
SON VA XOS
VEKTORLARI TOPISH

M 7-5.
FUNKSIYALARNI
YAQINLASHTIRISH
MASALASI

] 8-5. NYUTON
INTERPOLYASION
FORMULASI

[ 9-5. FUNKSIYANI

1)
&)

1.2.3-rasm. Mathcaddagi yechim

Maple da egri chiziglar grafiklarini chizish

plot{[sin(x).cos(x). x = -3.14 .. 3.14,['red’, blue]);

-14

1.2.4-rasm.Maple dagi yechim

Individual topshiriglar:

1. Funksiya, nugtaning(argument) koordinatalari, argumentning absolyut yoki nisbiy xatoligi berilgan. Funksiya (argument) xatoligi

INTERPOLYATSIYALASH! topilsin: s.. (w2deb olinishi kerak).

AYRIM METODLARI
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€« C 2% hisus.uz/progress/study/0

+  Extracted Images:
[ 1-5. XATOLIKLAR
NAZARIYASI

M 2-s.
ALGEBRANING SONLI
USULLARI

@ 3-5. CHATS
TAQRIBIY YECHISH

[ 4-5. cHiZIQSIZ
TENGLAMALARNI
TAQRIBIY YECHISH

] 5-5. CHIZIQSIZ
TENGLAMALAR
SISTEMASINI
TAQRIBIY YECHISH

® 6-s.
MATSITSANING XOS
SON VA XOS
VEKTORLARI TOPISH

M 7-5.
FUNKSIYALARNI
YAQINLASHTIRISH
MASALASI

math
math.pow(3.

N AW N -

- {Delta_a}")
{Sigma_a}")

[ 8-5. NYUTON
|NTERPOLYAS|ON A = 33 = 1.442250
FORMULASI a=1.7321

Absolyut xatolik (Aa) = 0.0001
! 9-§. FUNKSIYANI Nisbiy xatolik (ca) = 6e-05
INTERPOLYATSIYALASHI
AYRIM METODLARI

2.9-2.10-2.11-2.12-2.13-2.14- Fig. Topics page

7) The Hisobly platform, which includes theoretical information on the above topics and
mathematical construction of problems based on theoretical information, description of the
algorithm through block diagrams, solutions and graphs in the mathematical packages Maple
and MathCad, program code and results in the Python programming language, video tutorials
in Uzbek, English, and Russian, doc format and presentation views of the topic, has brought
several conveniences to students. In particular, students can find answers to questions that arise
in independent situations outside of class through the platform.
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<« C % hisusuz/progress/study/0
M 1-5. XATOLIKLAR
NAZARIYASI Extracted Images:
! 2.6 Mavzu faylini onlain ko'rish
ALGEBRANING SONLI & Mavzu faylini yuklab oling
USULLARI
o 4 Video
4 *ﬂ a
Vi : 3-5. CHATS « Videoni ko'rish
‘(l} TAQRIBIY YECHISH » Videoni ko'rish
(0 * Videoni ko'rish
?
ha} M 4-5. cHIZIQSIZ
o Slide
ﬁ d‘@ TENGLAMALARNI
/6 TAQRIBIY YECHISH o e
* undefined
M 5-5. cHIZIQSIZ
TENGLAMALAR Test
: SISTEMASINI X
O TAQRIBIY YECHISH * wineingd
Exercises(Mashqlar)
| - ! 65 q
O MATSITSANING XOS
qJ SON VA X0s A
~ ma
VEKTORLARI TOPISH :
O ) Q1
q) |75
FUNKSIYALARNI Funksiya qiymatining absolyut xatoligi topilsin (Jadvaldagi 1- misol).
m YAQINLASHTIRISH
1- 1- 1-
MASALASI Ne | Funksiya o'zgaruve | o‘zgaruve ;zgam\fchi o'zgaruvch
hi hi i
. 385 5.86 4.82 0.82
QJ M 8-5. NYUTON L |u=ab/¥e +0.01 +0.02 +0.003 +0.005
‘ ’ INTERPOLYASION 2 |umabse 3.85 586 482 0.82
FORMULASI = = 4001 |+002 |+0003 | +0005
m € 2 O % hisusuz/progress/study/0 % W@
o — T
': N!A;:;l:(VfS(I)UKLAR Funksiya qiymatining absolyut xatoligi topilsin (Jadvaldagi 1- misol). #
I 1 f I-
| - !2_5' Ne | Funksiya :"zgam\'c :;lgmwc :qmm“ lo'zgnmvch
q) ALGEBRANING SONLI ; e 388 586 482 082
-D USULLARI weibfNe £001  [4002  |40003 | +0005
R 3 385 586 482 082
C N @ 3. cHATS 2 | £001  [+002  |+0003 | 40005
— _g— TAQRIBIY YECHISH
O Extracted Images:
P, . [ 4-5. CHizZIQsIZ "
m @ TENGLAMALARNI - I I
| - -8 TAQRIBIY YECHISH N | Funksiya o |ozpnne :zngm. oz
m - — 1, 385 586 482 0.82
S~ @ 5-5. cHizIQsIZ b u=at/¥e +001  |$002 | +0003 | +0.005
L e T - P
c ) @] SISTEMASINI - - : :
= TAQRIBIY YECHISH 2
m [¥a) Math Python Mathcad Maple flowgorkthm
© i
g o
= MATSITSANING X0S
I— 8 SON VA X0S Funksiya qiymatining nisbiy xatoligi topilsin (Jadvaldagi 1- misol).
VEKTORLARI TOPISH
" I- I- I
% (@] Ne | Funksiya o'zganive | o'zganive ’: | o'zgamveh
7-§. ! i b o'zgaruvchi i
O 8 EJNKSWALARNI Ve s M. | o8
K |wmabive £001 |4002 | +0003 | 40005
; YAQINLASHTIRISH = T 385 556 48 0.82
_Q MASALAS| % umabje +001 |+002  |40003 | 40005
m @ [ 8-5. NYUTON e
; 2.15-2.16- Fig. Assignments page
(4]
E
3z
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8) We will begin the process of uploading our completed tasks to the platform based on the
theoretical and practical skills above.

1- 1- 1-
Ne | Funksiya o'zgaruve | o‘zgaruvce - . | o*zgaruvch
. o'zgaruvehi | |
hi hi - i
1 b 3.85 5.86 4.82 0.82
u = ab/Ve +0.01 +0.02 +0.003 +0.005
" P 3185 5.86 4.82 0.82
> |u=ab/c +0.01 +0.02 +0.003 +0.005
Math Python Mathcad Maple
flowgorthm

2.17- Fig. Individual tasks window

We will complete the assignments in these sections using Math (mathematically), Python
(programming language), Mathcad (mathematical package), Maple (mathematical package)
and Flowgorithm (block diagrams) and upload them to the indicated location. Only the
numerical part.

Upload Answer Files(Javoblar faylini yuklash): | Choose Files | No file chosen

Hali hech ganday fayl yuklanmadi.

2.18- Fig. File upload window
9) This is where we upload the file of our completed tasks. The file can be uploaded in doc,
pdf, and image formats.

Amaliy mashg'ulot Foizlari

2.19- Fig. Practical training schedule
10) After we upload, the tasks we submit will increase by a percentage, giving a result like the
graph above.
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11) This picture also reflects our results for the last 5 days.

oxirgi 5 kunlik o'rtaha foiz
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2.20- Fig. Average percentage for the last 5 days
While studying lectures and completing assignments for practical classes, students will be able
to use the glossary and electronic manuals collected for the course.
It is clear that when mastering the course, students will be able to independently search for
knowledge and determine the level of knowledge they have acquired, while the teacher, in turn,
will be able to monitor the level of students' mastery of the topics and supplement the learning
material at the right time.
When organizing distance learning for students, it is important to use the capabilities of
computer technology and its programs, to help students master the course using computer tools,
and to determine their level of knowledge.
To organize the "Computational Methods" course taught in mathematics departments of higher
education institutions through distance learning, it is necessary to first pay attention to the
student's learning ability and interest in the subject.
After mastering all the topics, the student takes the final test. The final test determines the level
of mastery of the course "Methods of Calculation". Students who complete the course well and
excellently will be awarded an electronic certificate to further increase their motivation and
encourage them.

Inderscience Research

We have developed methodological guidelines for teachers and students on how to use the
software and methodological complex to monitor the course and students using it.

CONCLUSION
In conclusion, it is advisable to use all the tools of the software and methodological complex
to determine the level of independent learning and mastery of students.

Therefore, we believe that if students of mathematics majors in higher education institutions
are taught not only the "Computational Methods" course, but also other specialist subjects
through a software-methodological complex, they will be given the opportunity to acquire
independent knowledge and their learning efficiency will increase.
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