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Program monte-Karlo;

Uses crt;
Var i, n,nc:Longint;
X, Y, p : Real,
Begin

Randomize; nc:=0;
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ReadIn(n);
Fori:=1tondo
x {—2 *Hatdotm ¢ Iﬁ Begin
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End;
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End.
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<HTML><HEAD>
<META content="text/html; charset=windows-1251" http-equiv=Content-Type>
<SCRIPT language=JavaScript>
var hex = new Array("0", "1", "2", "3", "4", "5", "6", "7", "8",
"9","A", "B","C", "D", "E", "F");
function CKparselnt(n, r) {
for (vari=0;1i < nlength; ++i)
if (n.charAt(i) >=r) {
alert("Invalid digit");
return 0;
}
if (isNaN(M = parselnt(n, r)))
alert ("Secdomaa ricxviT simboloSi");
return M;

}

function DecimaltoAnother(A, radix)
{
s="3
while (A >= radix)
{
s += hex[A % radix];
A = Math.floor(A / radix);
}
return transpose(s += hex[A]);

}

function transpose(s)
{
N = s.]length;
for i=0,t="";1i<N;i++)
t += s.substring(N-i-1, N-i);
return t;

}

function EvalAny(item, r)
{
M = CKparselnt(item.value, r);
for (var i = 0, MyForm = document.forms[0]; i < MyForm.length; ++i)

MyForm.elements[i].value = DecimaltoAnother(M,
MyForm.elements[i].name.substr(1,3));

}
</SCRIPT> . ..

b 3mbB390GHMEO0  2oaBsgzbowo  0dbs  Loxs®m  L3megddo, dsbfogergdwgdol o
dbo3e99d0L sLobTsMGdIS.



9Ju39M096¢0 Ne3-000 dmbs dmbowolyg dmbfagzeggdol s Tobfagzwgdergdol 3mwbol
399mf090s BHLEGH0MYOOL IbTsMGdom, MMIgdog FomgdsE03z0sb dgMBgmwo oym
65096039 1985, 3500l MHobgzomo LOLEJIGdO S SEYMOHOMIYdO0.

dmbogegdms xarge30 Nel

delsfogerols 1 2 3 4 5 6 7 8 Bmen
N .. 2 1 1 1 1 1 1 1 Jo
1 5 1 0 1 0 0 1 1 0 4
2 5 0 1 1 0 0 1 1 0 4
3 3 0 0 1 1 1 1 1 0 5
4 2) 0 0 0 1 1 1 0 1 4
5 9 1 0 0 1 0 0 0 0 2
6 9 0 0 0 0 1 1 0 1 3
7 b 0 0 1 1 0 0 1 0 3
8 1) 0 0 0 1 1 1 1 0 4
9 0 1 0 0 0 0 0 1 0 2
10 3 0 0 0 1 1 1 1 0 4
11 3 0 0 0 0 1 1 0 0 2
12 3 0 1 1 1 1 0 0 0 4
X31530L Lsdsm 41
GIYORNN 3 2 5 7 7 8 7 2 41
3,42 0,25 0,17 0,42 | 0,58 | 0,58 | 0,67 0,58 | 0,17 | 3,42
IO ATty o))
5 XdBON2
1 2 3 4 5 6 7 8 Loy
dmbfjogerols Jo
N 2. 2 1 1 1 1 1 1 1 N
1 5 0 0 1 0 0 1 1 0 3
2 d 0 0 1 0 0 1 0 0 2
3 3 1 0 1 1 1 1 0 0 5
4 9 0 0 0 1 1 1 0 1 4
5 9 1 0 0 1 0 0 0 0 2
6 3 0 0 0 0 1 1 0 1 3
7 %o 1 0 0 1 0 0 1 0 3
8 o) 0 0 0 1 1 1 1 0 4
9 1)) 0 0 0 0 0 0 0 0 0
10 0 0 0 0 1 1 1 0 0 3
11 o 1 0 0 0 1 1 0 0 3
12 d 0 0 0 1 1 0 0 0 2
X3IB0L LodrsEM 34
lFO9ds 4 0 3 7 7 8 3 2 34
2,83 0,33 | 000 0,25 | 0,58 | 0,58 0,67 0,25 | 0,17 | 2,83




A9LEH0M9ds Bo@ocms B3gE0sw MO doErgMdOL dobgz0m. dowgmol 2sblibgs39dwo
350056 0m.
ALEHM9ds Bo@oM©s mmbo 3Mbo0350oEgBHoL LoxsMm Lzmegddo. dgMbgrmo ogbos

mobo  4oblbgeggdmeo  xamzo (2 dmbfegwrggdo o 2 3sLHegzergdgdols). o
3ob30bowmm  ImLHogwgadol  xawngdo, Lossg 30639 s dgmMg  xamido
dmbsforgmds 12-12 dmbfogerg (10-12 3a051930sb).
30639 xando LsdMsEm LMo ogm 3,42 Jmews, bowm 9gmeg xamzdo 2,83
Jmes. 6039 xamndo dsdbodsey®o s ogm 5 bmem dobodserméo  Bomero.
0009 dmbfogwgl  BHgbGH0Mgdol ©M™ML  bs dogwm  dsdubodmd 9 Jmews
Lobsd30e9gdo dooMgls JogJubodmad 5 s 3O JIWgdo. XyMIRBJOOL LT s TGOS
0y 3,42 s 2.83 Mo dog0sb 3306M9s.

3330vG9OM0 9du39MH0d96EHOL Do bdgdsls slg obobowsgqb:
3OMdgds > s0m3sbs 2> dmEgwo > seramGomdo > 3OmyMmsds (3mEo) 2>
30995w0Bs305 2 BHILEGHMGOS 2 LElsDBPIMHM 30MHMBYOOL OYIB..

oLgMES300L J0MOMEO 399ad0 353MmJ39969090s 8999y bsgEbogHm BsdMmagddo

1. 39m3560, b., mbsbsdzowo, 9., ymMsd30eo, b., gerobdsMmsdzowo, 8., 2012, -23
19dG9dd960, ,OoEbgzomo LobEdgool 3mbzabEMEMo” Bsbmdsdzowo, ., BsBsbody, .,
(690), I b5gOSTMOOLM  bsdg3bogm  3mbxgMHYb30s,  3B3099EH0BY0/0bBMOToE039,
3obsmgdol 393609690900, JoLFo3cgdOl 2obsmergds, dmblgbgdsms mgbBoLgdo, (3.
32,33), d50019do.

2. mbsbsdzoo, L., mbsbsdzowo, 8., 2016 {, 1-3 mgd@Hmddgmo, 068306385300
MLogODbm  06GYMbgd LogMgdo”, IV Lsghmsdmemolm-lsdgsboghm  3mbggmgbisos
3M3303H0ba0/0bgmEmTsE 039, 3obsmegdols d9(36096M9d900, dsbfogargdogols
396500 gds, 656MdsTz000, J., (M9); PsRBOIY, 2., (B9©), LogOsdMmMOLM bsdgEbogem
3Mbx539M96309, (33. 144-147), mmdogrolo.

3. mbsbsdzoo, U., mbsobsdgowo, d., 2014 §. 17-19 mgd@mddgO0, ,0500935FH030L
50m396900L  58mbLBoL  sEyMMomMdgdo  IMUHogwrgms  XJMBYOO  ddsmdobmzol”
©owododzoo. 3., (®gE), I Lsgmsdmeolm-bsdgsbogmm  3mbggmgbaos
3003309930620/0b653mMT5EH 039, gobsmengdol 3936096090900, FoLHogegdeols gobsmengds.
dmbligbgdsms m9BoLgdo, (3. 117) dsomvydo.

4. mbsbsdzoo, 0., mbsbsdzowo, U., 2012 §, 21-23 ULyd@Hgddgeo, ,30 Gogbgzol
86093690 ™md0L godmmzgws 30330993 JMHoL b0, Bsbmdsdz0wo, J., Bshsbody, .,
(690), II LsgMmsdm®mobm-Bsdgboghm  3mbngMabaos  3m330vE0ba0/0bnMmMIsE030s,
3obsmEgdol 393609690900, JoLFo3egdols 2obsmergds, dmblgbgdsms mgHBoLgdo, (3.
75-77) dsmvydo.

5. mbsbsdzoo, U., mbsbsdzowo, d., 2011f.  20-22 dsobo,  ,,360H™MOGING-
dMEMEMMH0  ©0EIJBHO30L  LExRMIz9wDHg  Fomgdo@olzMo  3mEbol  dgm3zolgdol
33309GIOM0  ©O0sbMLEH035", 935009003 Bmymgsdg, 2., (M9©) LogMmsdMmMOLm
L5d93B0gH™M FH9gdbo3MMO 3b6x839MBE0s ,ISOMZOL 93BMTsEHODBOMGOMO LoLEFHIIJOO
056589000Mm39 LEObFMOTs30M Egdbmermyoqdo”, (33. 189 — 190) mdowolio

6. mbsbsdz0o, L., mbsbsdzowo, 3., a9wm3zsbo, 6., 2011 §. ,6s8mms mgmGool
Ufogewgds Excel 36GmgMsdol Lsdmsargdom®, 1gdozobs, o., (M9w), LogOsTMOHOLM-



Lo393bogHM 3b6x39MBE0s, 330G T9360096Mgds, Fobsmgdols dgbgx b0,
1Ho3cgd0l 9b65d9MH™M39 GH9dbmemyogdo, (33. 338 — 343) mdoolo.

7. Okhanashvili, S., Okhanashvili, M., Okhanashvili, IA, -2016, 23-27 May,
+REQUIREMENTS IN TEST DESIGN”, XXVII Internatinal Conference PROBLEMS OF
DECISION MAKING UNDER UNCERTAINTIES (PDMU - 2016) (3. 127-128), Thbilisi-
Batumi, Georgia.

8. OxanamBunu C., OxanamBunu M., 2014, ,Croxuocts amropurmos®, Part II -
Mathematics and ICT application sphere. New training technologies. (33. 34-38), l'armxa.

LsolgMEoom 65dMmaol slizgbgdo s Mg3mdgbszogdo

1. 8930L0o3wgm s 29359b5e0Bgm  DBMPoLHRIBTIBIMGdM Loy sGm L3megddo
9593530 30L BHogugdol 3MHMY™Mms39d0 s 19900 s 0l doMOMSO IMmmbm3zbydo,
oLo3  Bododmggeml  d93609M900L  ©s  29b65mgdol  LsdobolEGtmm  dmombmal
95393530300 BHog3wgdsl b3mEol MgRMEOmIOL BsGygddo.

2. 350m3w9boos  3sm9gdo@0ozol  9dm356900L  Lolifogerm  doBbgdo, 33argzols o
39630056900l 36Md9d9d0 s ol BMs35M0 BB, BMYMEGOOE Bfsgwgdols
0568089300 52905, dbFog3w0l 35bbgdol 0bEgugdGsw Mo sbsgrobo s
06&9w9d3H¥o6mo bgedgfiymds 8smgdsdolol sdmEsbgdol sdmblibolsl.

3. 39965c00Bgdmos 850935E030L LHogegdsdo seymMomdols @s Jobo MYseobgdol
36OHMyM53M@0 30000l 0M050 F900MEIOHO B6J30900 ©s FglodEgdEMds.

4. 99LHo3w0s0s LoBgdoGMmdols s ™9BT0dY3OMBOL OEIJBH03MM0 36M0b3E030
Sb5030L909e0 FobdEPOL MY0 3OO 35300MHOL ASBLMME0JE9dOLSL.

5. B50M354o0dgm  BMoLoobTBsMEgdmm  Boxsdm  b3megdol  Jomgds@ozol
59m 396900l 5dmbLEOL SeraMmMH0mdgdol 89a9bol s Lfogergdols dgommgdo.

6. 53501353900 853 9053H03M0  58Mm356980L  STMbLEOL  sEyMMomMAol  Fgp9bols
3900™MO, MHMIGEoE 93MMOI0MGOME0s FomgdsB03zol s 0bxzmMTsEoz0L  3MMLol
LHog3ergdol 3Gm3gLdo.

7. 35965¢00Bgd0s 509d5EH030L BHogegdsdo seymMomdols s dobo GgseroHgdol
306590 3oL J0MHO0MSEO FgMEMMO B630Mm0 TglodwgdEmds.

8. 8999935390000 9 9JGH®Mbemo Lobifogeom dsboengdol dmdbsgdoL
SEAMOOMINO 5 3M9dBHo3wo  BogsMx0dmgdol  dgagbol  BgomEEO
69399605(30900.

9. 99090539005 sboewo  dopamds  FomgdsBozol  s3m39bgdol  sBmblbol
5eamMomgdol  LHogzegdolsodo  30MEMOMMO  2o69dmb s I EH0dgEOsS
Lodv)5egdgo0oL  06FGJM0MGOOL  3mb3g3GHMIWIMHO  IMPYEO, O3 3IColbIMdL
UHog3egdol 300G ™MoEm  45M9gdml  FobssOLMdMOZ,  MmMYIboBYdME o
G9dbmmyom®o  3md3mbgbEgdol  dFoO™m  0bGHRMoMgdLL  3m330v)EHYHIEO
LobG9Iob LbgoOLBIS LoobFMEODsE0M LoTwYSEGdJdMb.

10.  B5GHoG9dMos  8s09gds@0o3zol  BHogwgdol  ogmeomwo s 3Mod¢olwmwo
50m3sbgdol  2odmyggbgdol  sbseoBo.  bsB3zgbgdos,  GMI  SEaMmMOomMmIoL o
303309 GgOMo  3OMyMsdgd0l  LoLEGgdol  go8ygbgds,  OMaMOE  Bomgds@ozol
1Ho30900L5 s ba®obbols 53s0gdol bLodwowgdsls 5gd3b oo 39MLi3gdGHoas.



11, ©535099853900 Bomgdo@0o3zol  Lobfogerm  3MOLoL 08  s9mEsbsms  sdmblbols
5eam®omdol  LBogzergdol  JobssOLlmdGmogo s dgomEmo  YHBOHY639wgmzol
3Md3wgdbo, GmIgoi  dmoEegl: dgomEue  MBY39dL ooz gdegdolsm3zob.
59m3565m5 58mblboL seEgmMmO0mdol dgygbols 603l s BxoMEYEM 300 YIYOUL.
303309 BHYOMI™  SEMOoMINE  3Mg@olze  60dmdgol s  36MMyMdv)en-
3Mb6390FMM9dL, MHMIgwog  dgusdsdolMmdsdos  Jomgdo@ozol  3meLbdo  FgEoboer
bbgoolbgs  AoLoegdmsb: 093500306900 @5 29305M00g 333099 BHIOIEO
36OHmyM3900  3o09dsGHozol bbgoolbgs  GHodol  59mEsbgdol  sdmblbols
950DgdoLIMNZ0U.



Telavi State University of lakob Gogebashvili

With the right of manuscripts

Mariam Okhanashvili

Formation of Conceptual Models of Computer Techniques for

Realizing the Optimal Algorithms for Teaching Mathematics

THESIS SUBMITTED IN PARTIAL FULLMENT OF THE REQUIREMENTS FOR
THE ACADEMIC DEGREE OF DOCTOR OF COMPUTER SCIENCE

ABSTRACT

Telavi

2018



The work is done at the Department of Mathematics, Informatics and Physics of
the Faculty of Exact and Natural Sciences of lakob Gogebashvili Telavi State
University

Scientific Head: Svimon Okhanashvili
Candidate of Pedagogical Sciences
Associate Professor

Official assessors: Guram Chachanidze
Doctor of Pedagogical Sciences,
Professor

Ibraim Didmanidze
Doctor of Physics and Mathematical Sciences

Protection will be held at the Dissertation Board of the Faculty of Exact and Natural Sciences of
lakob Gogebashvili Telavi State University, at : : of 2018
year:

Corpus ___ Audience

Address: Georgia, Telavi, 2200
Georgian University Street N1
Tel: +995 350 27 24 01

The dissertation can be acquainted with the library and website of lakob Gogebashvili
Telavi State University http://tesau.edu.ge

Secretary of the Dissertation Board Professor Elizbar Elizbarashvili


http://tesau.edu.ge/

General Characteristics of the Thesis

Actuality of the topic: At present day, the development and possibility of computer
technology is changing and developing every minute. Requirements for computer programs are
studied and used. Digital technologies are widely used in schools and higher educational
institutions. Despite this indicator, the Georgian schools do not yet have the concept of teaching
algorithms to solve mathematical tasks with computer technologies. Which allows us to create a
mathematical model of the algorithms diagrammatic model. Requirements for computer
technology specialists: programmers, network administrators, etc. In order for future specialists
to study the rules of management and use of modern techniques, it is necessary to study the rules
of computer use as well as the algorithms for drawing up their work programs and tasks. Today
the topic of the discussion is about introduction of new subject - algorithms and programming
languages in the Ministry of Science and Education of Georgia, which leads to the actuality of
our community.

Reason of the research: Elaboration of the practical recommendations that will help to
develop and use algorithms for solving mathematical tasks in public schools.

Object of the research: General public schools of Georgia

Subject of the research: Creating algorithms for solving interesting and complex tasks
in mathematical textbooks of general public school of Georgia.
Research hypothesis: It is to suggest that the proposed approach can be used not only in
mathematics but also in teaching other subjects.
o Research tasks.
o Developing a conceptual model of virtual environment of math learning;
* Creating algorithms for solving mathematical tasks using modern computer technologies in
general public schools of Georgia by forming a conceptual model that will satisfy schools'
requirements.

Research methods: The study uses methods of composing and using mathematical traditional
teaching and modern computer learning - algorithms.

Methodological basics. The methodological basis for the research is:

o Relationship and interaction of teaching theory and practice of mathematical tasks;

o Learning to solve mathematical tasks by compiling algorithm and using modern
technologies;

o Introduction of new approaches to mathematics teaching, which involves drawing up the

algorithms for solving the task and developing the conceptual model of its recording.
Scientific novelty of the work.

The solution of most of the tasks in mathematics learning in general public schools of
Georgia is being implemented using traditional methods everywhere. In the dissertation the
conceptual model of compiling algorithm for solving complex and interesting tasks in
mathematical textbooks is developed, which is realized on the example of solving several tasks.

The topics in the public school mathematical textbooks and the methods and problems of
solving the relevant tasks have been studied.

The formative and scientifically substantiated conceptual concept of compiling
algorithms of solving tasks and its educational significance.



Theoretical significance of the research is to develop the conceptual model of teaching
algorithms for the solution of mathematical tasks.

Practical meaning of the work is that math training with the help of modern
technologies and algorithmic languages is the creation of a software system that can be effective
for any math teacher.

Theoretical-methodological basis of research is: Works of scientists, programmers,
diagnoses and psychologists working in computer and education sciences. Where algorithms for
solving mathematical tasks and their realization codes as the basis of the teaching theatrical
system.

The volume and structure of the work: The thesis is composed of three introductions,
conclusions and literature. It includes 122 printed pages, 15 tables, 5 pictures, 11 drawings and
94 types of literature. 8 works published around the dissertation.

The main provisions of the thesis are referred to and discussed in international conferences (see
papers list).

Chapter |

Theoretical and practical value of mathematics teaching

1.1 General overview of mathematics teaching and strategic importance. The term
mathematics is Greek origin and means “learning science, knowledge, learning” in
Georgian, and mathematician "learning amateurs".

The country is ruled by number, says Platon and it cannot be agreed, because the size,
shape, rhythm and symmetry of everything is determined by the number, which is the number
one in the universe or system of numbers in the world that are obtained by result of calculation,
observation or measurement.

In modern times, mathematics is widely used in all areas of human activity, science and
technology, medicine, economics, environmental protection and wellness, social decision
making. It is also worth mentioning that the role of mathematics is in the development of
humanity and the establishment of modern civilization.

1.2. Theoretical and practical aspects of teaching mathematical tasks. Despite the
fact that the XXI century is a century of modern technological revolution, we take every step
towards the students who can not use mathematical theoretical and practical skills.

The theoretical-practical aspect of the task of solving mathematical tasks is a consistent
process of realization of technological processes, which is the root cause of modern technologies
in mathematical education.

The method of teaching modern technologies is considered one of the main methods of
mathematics. The essence of which is the study of creative thinking. The methodology of
modern technologies involves algorithmic methods and methods of mathematical tasks, as well
as consideration of the tasks that should be addressed in situations where the algorithm of
solving standard and nonstandard tasks is concerned.

1.3. Analysis of the solution of mathematical tasks and their practical purpose. In the
basic and secondary level classes of mathematical textbooks of the general public educator
public school, we have taken up the study topics that require the creation of the algorithm of the
program. While practically solved tasks discussed in the textbook give minimal representation to
the pupil, but the enrolled students demand more on these topics.



It is noteworthy that most students find it difficult to study the theoretical material of
mathematics, they can not claim theories, they do not know mathematical terminology, but
sometimes they clearly reflect practical examples and tasks.

Students of basic and secondary grades of secondary public school should use the help of
literature and Internet mathematical space: e-books, mathematical editors, encyclopedias,
algorithms, audio and video programs, etc.

The Internet allows the learner to get new knowledge independently, get familiar with
different topics, tasks and skills without the help of parents and teachers.

As a result of our research, the importance of the learning process is to solve the problem
during group work, which allows students to jointly discuss the thoughts of each other and make
some conclusions on the given assignment. When group work is characterized by competition,
their success depends on the responsibilities of each member of the group and the selection of
pupils in groups.

Chapter |1

Problems of teaching solving tasks in mathematics and didactic basics.

2.1. Theoretical and practical teaching of mathematics by using modern
technologies: Mathematics is one of the oldest science that is based on abstraction, deductive
reasoning and symbolic logic. Sometimes mathematics is described as the science of numerals,
geometric shapes and transformations. In more formal perspectives, mathematics studies
acciomically defined abstract mathematical structures.

Mathematics is widely used in modern information technologies, as a scientific research
product that essentially defines the quality of education and future education. This creates
grounds for the development of the world and human adaptation conditions. In parallel to the
development of information and communications technologies, it is actively involved in the
learning process. It promotes harmonious development and integration of students with
information society. Modern Information Technologies facilitates raising motivation of the
student, developing the skills and learning desires.

Introduction of modern information technologies in teaching the teacher allows the
teacher to change the contents of the teaching, methods and organizational forms.
Implementation of information technologies sharply accelerates the teaching process and raises
its quality, saving time for the study time. The modern requirements of the educational system,
technical progress and technological processes greatly influence the existing systems of
education. Therefore, there is a need for transformation of existing ones, new forms of
management and technologies, learning methods and the way to achieve the goal.

2.2. Computer diagnosis of mathematical knowledge based on problematic modular
diagnosis. It is important to establish a theatrical concept of e-learning, which is the subject of a
wide range of specialists' joint research. Teachers, methodists, psychologists, IT specialists have
to participate in it, which will be able to establish unified standards of e-learning as a result of
research and data compilation.

Every day, the role of electronic textbooks and distance learning is increasing. Creation
of training courses and manuals and organization is a very complex technological and
methodical task using electronic means. The electronic manual is a comprehensive learning
curriculum that provides the continuity and completeness of the teaching process, providing
theoretical material and practical exercises, math and imitation modeling and control of the
obtained knowledge, as well as the information-search function. The electronic manual should
contain content of the material completed and structured. E-learning - Methodological complexes
should be simplified to provide complete teaching materials, including practical and test tasks for
independent learning.



Chapter 111

Algorithms and models of solving mathematical tasks.

3.1 Algorithms for solving mathematical tasks and their recording methods.

The ongoing reforms in the education system have changed the quality, demands and
requirements of teaching at public schools and higher education institutions.

Particular attention was paid to the field of teaching mathematics and computer
technology. At present mathematical learning programs are included in mathematical themes,
which did not take adequate attention to reform, such as: balance theory, the graph theory, the
probability theory and the algorithms. These topics are interesting, but it is difficult to study
because they did not learn during higher studies in the majority of mathematics teachers and now
it is difficult to study and then transfer. From these topics we will offer you the algorithms and
the question of the "Balance theory"”, which is not properly reviewed in the textbooks and causes
a sense of failure.

The word algorithm originated in the twelfth century and since then spread throughout
the world, it is an accurate and complete description of the combination of actions that are
strictly determined by the sequence before the solution of the proposed task.

The concept of algorithm was only related to the rules of execution of arithmetic
operations, { +, -, *, / } and then its expansion has increased the importance of the use of this
word and it is the common order of the universal importance of different tasks.

People in real world often have different algorithms to use, create and execute. For
example, when crossing up in the street, dressing up, etc.

Algorithm can be performed by humans, animals, poultry and computer. The main thing
to do is to keep the sequence of fulfillment of certain points strictly protected.

The following algorithms can be used to write: algorithms in the natural language, table,
formula, graphics, block-scheme and algorithmic language (Pascal, C, C ++, C #, Java, etc.).

3.2 Solving the problem of solving mathematical tasks through algorithms.
The user often takes and transmits information in the use of the Internet. Therefore, protection of
information is of great importance today. The protection and secrecy of information is quite interesting. It
is noteworthy that the script was originally a secret-cryptographic system, because it was only a favorite
of people.

Cryptography history can be divided into four stages:

1. Naive cryptography;

2. Formal cryptography;

3. Scientific cryptography
4. Computer cryptography.

Examples of school mathematics include the naive cryptography of Julius Caesar, one of
the oldest personalities of old Rome and primitive methods that characterized the use of
encryption of information used for encryption of information on mono-alphabetic shifts. The first
such example is the Caesar cipher, which according to which each letter of the text is replaced by
another letter that is distant from the given letter to the fixed number of the letters corresponding
to each symbol number - the number. For example, the corresponding number of its place in the
alphabet. Each symbol of the text is added to the fixed number, which has some characters in the
same alphabet.



It also describes the achievements and algorithms of modern cryptography that use
private and state institutions.

3.3 Mathematical modeling of mathematics teaching.

Mathematical modeling is one of the main instruments of learning of the external world
by using computer technologies. Under mathematical modeling, it is understood that the
regularities and connections studied by information technologies are used. This may be the
algorithms of mathematical tasks depicted in the program-code form.

Mathematical model is an approximate representation of a real object, process or system,
mathematical formulas and algorithms, which retain the original characteristics. These models
describe the basic features of the object, process or system of the mathematical tasks, their
parameters, internal and external links through the algorithmic codes of the program with the
help of algorithmic programming.

Mathematical modeling is an integral part of technical progress in school education, it
does not compete with other subjects, but participates in the current creative research in all areas.

Establishment of mathematical and algorithmic knowledge of pupils in general public
schools of Georgia facilitates the development of different faculties and achieving the objective
of the National Curriculum.

The teaching of the algorithms in mathematics increases the visualization and simulation
of the tasks of development, the development of visible-minded thinking in mathematical
knowledge.

Solving tasks in mathematics teaching process - Creating Algorithm makes learning
different functions of thinking, gives new knowledge and visualization to solve the problem.

With the help of modern information technology, visualization can be increased and more
efficiently using multimedia systems that enable the development of the learning environment.

The development of modern technologies greatly assisted traditional teaching, introduced
electronic learning components, which enhanced students' learning cognitive motivation and
increased their engagement quality.

Using computer simulators can be created simulated models, with the help of
mathematical tasks by special algorithms. Such algorithms are imitating the processes of
mathematical compositions or systems, maintaining their structure and sequencing. An imitation
model allows us to obtain information on the mathematical tasks using the modern technologies
at a certain point in time. It can be said that the imitation model is the algorithmic solution of
mathematical tasks using modern technologies that make real imitation.

A wide selection of mathematical modeling allows the general level of research to be
expanded and conduction of the experiments. The mathematical model can be considered as a
new method of cognition that includes the positive aspects of the theory and the experiment.

As it is known, the technical or mathematical task is to take into account the problem of
formulating a solution and solving it in propositions, practical or any theoretical point of view
and then translates into a mathematical language and then solved it.

The solution of the task is two: blind search when the chosen method is suitable and the
second when the path is solved.

It should be noted that the essence of the mathematical model lies in the mathematical
imitation of real processes that is accomplished with computer support. It applies when real
experimentation is very laborious, expensive, or a risky process.

As it is known, the Pi is the ratio of the length of the circumference to its own diameter
and is the constant value for any circle, so one of the interesting imitation models of the
computer experiment is the # 1 calculation by the Monte-Carlo method. According to which

In the rectangular corridor system (plane), the R = 1 circumferential radius of the 2x2
squared, the center of which is located in the M (1,1) point - the square diagonal crossing point.



The idea of the Monte-Carlos is as follows: accidentally
take the N number of squares inside the square, whose
coordinates (X;y). Nc - Note the number of ¢ = Circle points in
the circle that is (x-1) >+ (y-1) 2 <1, in order to place the points
inside the square it is necessary to fulfill the condition,
{0 <x<2

§ ) 0<y<?2
] A = the help of the processing function x =2 * Random and y = 2 *

, Where x and y are obtained by random numbers With

Q 1 2 Random, which takes the values (0; 2) from the middle. Then it is
determined that the starting point is placed inside the circle if
outside the circumference. Then count the number of points in the circle and the proportion of

the area% = ’:I\IC . where the Sc=n-R?=n-1=r, and Ss=2-2=4, are calculated by calculating the Pi-

number with the help of the formularz = 4NNC . Whose algorithm and program code of the

corresponding calculation will have the look.

( Begin ) Program Monte-Karlo;
- Uses crt;
input N Var i, n,nc: Longint;
X, Y, p : Real;

Begin
Randomize; nc:=0;
Write(‘input: n=");

ReadIn(n);
®+—2«Random '+‘t F FoBrelgTr::- ond
rin
e x:=2*Random;
Se (el Py 1] end ) y:=2*Random;

s:= sgr(x-1)+sqr(y-1);
If s<=1 Then nc:=nc+1 ;
End;
p:=4*nc/n;
Writeln(‘Pi=’, p:15:13);
End.

Thus, while carrying out computer experiments great attention is paid to imitation modeling,
which implies effective use of mathematical models and computers. While implementing
computer experiments, it is important to select a programming language, because the language
often changes the structure of the algorithm of the task of solving the problem.

Also interesting results were obtained by Experiment No. 2, which reflects the systems.
Humans were counting on the things around the time of their existence. Humans were counted in
biodiversity, trials, five, seven, twelve, sixteen, twenty, sixty, etc. Every system believes that the
origin of the system has its own historical basis, for example, the decimal system is connected to
the number of fingers on the human hands. Often it is called "zoological system". Today they
distinguish between positions and positions of position. There are tactical systems: binary,
eighty, hexadecimal, decimal and so on, but not a fixed system of Roman and national alphabet
numerical systems.



As studies show, during meetings, consultations and interviews with the math teacher of public
schools, it is found that more than 60% of teachers find it difficult to move decimal numbers in
different systems. So for the teachers we conducted training - "Numerical Systems and their
Relationship Union™ and created especially for them (in 2012 year) "Numerical Systems
Converter" which allows to transfer decimal (or other fossil) numbers in a short period of time
(in one second) 2, 3, 4, 13, 14, 15, 16) in the number system. This converter program is written
in HTML and Java Script languages that allow it to be used by any internet browser.

The "Numeric Converter" has the following look.
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Experiment No. 3 was conducted to test the knowledge of volunteer pupils and teachers with the
help of testing, in which several topics were selected from mathematics, including numerical systems and
algorithms. Testing was conducted according to special tickets. Ticket with a different option.

The testing was conducted in four municipal public schools. Four different groups (2 pupils and 2
teachers) were selected. Here are the groups of pupils, where 12-12 pupils took part in the first and second
groups.

Group # 1 of pupils

1 2 3 4 | 5 6 7 8 | Total

N | Pupil’s G.S. 2 1 1 1 |1 1 1 1 | sum
1 A 1 0 1 o | o 1 1 0 4
2 B 0 1 1 o | o0 1 1 0 4
3 C 0 0 1 1 | 1 1 1 0 5
4 D 0 0 0 1 |1 1 0 1 4




5 E 1 0 0 1 0 0 0 0 2
6 F 0 0 0 0 1 1 0 1 3
7 G 0 0 1 1 0 0 1 0 3
8 H 0 0 0 1 1 1 1 0 4
9 I 1 0 0 0 0 0 1 0 2
10 J 0 0 0 1 1 1 1 0 4
11 J 0 0 0 0 1 1 0 0 2
12 J 0 1 1 1 1 0 0 0 4
Group average a1
to attain
3 2 5 7 7 8 7 2 41
3,42 025 | 017 | 042 [ 058 ] 058 | 067 [ 058 | 017 | 342
Group # 2 of
pupils
1 2 3 4 5 6 7 8 Total
N Pupil’s G.S. 2 1 1 1 1 1 1 1 sum
1 A 0 0 1 0 0 1 1 0 3
2 B 0 0 1 0 0 1 0 0 2
3 C 1 0 1 1 1 1 0 0 5
4 D 0 0 0 1 1 1 0 1 4
5 D 1 0 0 1 0 0 0 0 2
6 E 0 0 0 0 1 1 0 1 3
7 F 1 0 0 1 0 0 1 0 3
8 J 0 0 0 1 1 1 1 0 4
9 J 0 0 0 0 0 0 0 0 0
10 H 0 0 0 1 1 1 0 0 3
11 H 1 0 0 0 1 1 0 0 3
12 | 0 0 0 1 1 0 0 0 2
Group average
34
to attain
4 0 3 7 7 8 3 2 34
2,83 0,33 | 0,00 0,25 | 0,58 | 0,58 0,67 0,25 | 0,17 2,83

In the first group the average attendance was 3.42 points and the second group was 2,83 points.
The maximum score in both groups was 5 and the minimum zero.
The general scheme of computer experiments is as follows:

Problem —>task - model - algorithm = program (code) - visualization - testing the
boundary conditions.
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Conclusions and recommendations of the dissertation work

. Studied and analyzed math training programs and topics in general public schools and the
basic requirements that the Ministry of Education and Science of Georgia require for
math training in school reform.

. Objectives of study of mathematical tasks, research and development problems, and the
main determinant, such as constructive teaching, intellectual analysis of student answers
and intellectual promotion in mathematical tasks are identified.

. The basic method and functionality of the algorithm and its realization software code in
mathematics training is analyzed.



10.

11.

The principle of determinism and sequencing is studied in the implementation of the
logical connection of the material.

We established the algorithms for the study of mathematical tasks of general public
schools and teaching methods.

We have developed methods for compiling algorithms of solving mathematical tasks that
are approved in the course of mathematics and informatics.

The basic methodology of the algorithm and its realization software code is analyzed in
mathematics training.

Methodological recommendations for compiling algorithmic and practical exercises for
preparation of electronic learning materials have been developed

A new approach has been developed to introduce a virtual model of virtual environment
and multimedia integration into the algorithms of mathematical tasks, which implies
introducing the virtual environmental content of the organizational and technological
components of the computer system with various infectious means.

Analysis of the theoretical and practical tasks of mathematics teaching is conducted. It is
shown that the installation of algorithm and computer software is a great perspective for
math learning and quality improvement

We have developed a complex and methodological support complex for teaching
algorithms to solve the math training course, which includes: methodological advice for
teachers, samples of the algorithm for solving tasks and methodical instructions,
computer algorithmic practices and software-converter compatible with various materials
included in the mathematics course: we have introduced and implemented computer
programs for realizing different types of tasks of mathematics.



