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Introduction

The information technologies have an impact and enforce changes in the education process
at different levels of the education. This influence requires some changes in the school teaching
for all ages to be made in order the education to be effective. The method of teaching also needs
to change as more intensive appling the e-learning as a prerequisite for improving the quality of
the education.

One feature of e-learning for children and adolescents is that they determine the using e-
learning resources and web-based information systems less exciting than playing computer
games in which there is no element of learning [1]. The reason is that most often the electronic
books apply the classic methodology "tell-test”, which is not that effective for educating people
from the “digital native” generation that has grown and accustomed to the information
technologies [10].

Recent studies confirm the theory that computer games have a great potential in improving
the educational process [6] and the use of computer games in the classes can give both students
knowledge in a fun shape and promote the development of cognitive and thinking skills.

The games motivate children and young people for individual activity, they are funny and
the students associate the games with pleasant moments that they have when participating in
games. Electronic game requires the use of cognitive and social skills by the students.

Games develop complex associative connections (memory anchors), and therefore the
students will not forget for a long time what happened and why it happened. Games based
learning can be used as a means of acquiring new knowledge and skills that can be used without
preliminary preparation [4].

Chapter 1. Serious and Learning Games

The serious games [17] are games or similar to games interactive systems developed with
game technology and design principles for the primary purpose different than entertainment, such
as training, advertisement, acquisition of habits. Computer games are executable or web-based
programs (applications) in which the software platform runs the gaming content. Serious games
as applications can be implemented as Java based or Flash animations, emerging 3D games for
one or more players [5].

The serious educational games differ from computer games for entertainment by adding
educational content to the two basic elements of computer games: art and technology. Zyda [17]
defines pedagogy as any activity that trains or educates. The addition of pedagogical content
determines two changes in the basic characteristics of computer games. First change: serious
games require fidelity of tasks instead of the rich experience given by the computer games.
Second change: serious learning games focus on the learning objectives, while computer games
focus on delivering satisfaction and fun [2].

Good performance in the game should be rewarded, but players with poor performance
should also be supported somehow in order to be encouraged to catch up with the better players
[7].

Serious games are effective, not only because they allow students to practice in a realistic
environment, but they can repeat it until they meet the required level of competence. [11] At each
repetition of the game or level the learner can consolidate existing knowledge or acquire new
skill, depending on the game capacity [6, 16]. The ability to train repeatedly outside the realities
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6 Elena Nikolaeva Paunova

means longer exercising effect, which gives participants a time to develop and improve their
skills.

The components of the game may be divided into technology and art. The "art" is the funny
content that works on the technology platform. When a game is creating the combined
programming, 3D modeling and animation must be taken into account. The software designing
includes tools and practices for integrating art and gaming technology in complete executable
system.

It is recomended some components to be taken into account when drawing up a computer
game. They are connected in a complicated manner with each other and can be represented more
or less in the game. The main components of serious games for learning purpose are: plot,
learning content and pedagogy, design and intuitive interface; clear rules and targets; events;
gameplay environment; avatars and non-playng characters; award / trophy.

Chapter 2. Modelling and Designing Serious Games

According to Mat Zin [9] the DGBL model (Digital Game-Based Learning) consists of five
phases: analysis, design, implementation, quality assurance, and implementation and evaluation.
For the purpose of the thesis these phases were modified to 7 stages of creating a serious learning
game (Figure 2.2).

Step 1. Research and analysis. Analyzing the literature sources and researching similar
software systems to determine the general requirements that must be met by the product. At this
step the designers determine which elements and requirements to the games will be leading.

Step 2. Determining the target age group. Determining the learning content, which will be
set and the way for incorporating it in the game is described. The necessary information and any
additional supplies associated with the learning content need to be prepared. At this step the
participation of teachers with experience in working with the selected target group and relevant
subject is important.

Step 3. Creating a story for an interactive system that meets the requirements set out in
accordance with the analysis of the first step. Determining the limits within which the player will
act during the game. Designing the objects and characters which will participate in the game.

Step 4. Selecting platform, technology tools and programming languages for developing
and implementing the game. When choosing a platform for the development of the game, the
decisive factors are the opportunities offered by the platform, and the cost for using the product.

Step 5. Step of implementing the system. This step includes all activities related to the
creating the already designed characters, objects, game environment, interactivity and multimedia
components. This is the stage in which the curriculum is woven into game design. The different
levels are implemented and the provided educational material is inserted into them.

Step 6. Internal testing — by players using the finished product in order to detect errors.
After developing the game, it is provided to a number of players that can detect potential errors of
different type. After correcting the errors a testing of the effectiveness of using the game in a real
learning process for the selected age group is planned.

Step 7. Supporting the game after uploading it on the World Wide Web - correcting errors,
adding new features and improving the characteristics of the operation after the approval of
proposals from real users.
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Figure 2.2. Steps for designing and implementing the system

The results of applying this systematic procedure for creating a game are the following
advantages:

1. The education strategy and learning content are determined before the creating of the
game story. Thus the plot will be consistent with the material, and not vice versa.

2. The story design is detached in a separate stage that precedes the moment of chosing the
technology. Thus the plot and content are independent of the chosen platform or technology.

The aim of the developed game is to provoke the interest of students to solve a variety of
tasks from different subjects using entertaining playful approach and further stimulate their desire
to learn by adding curious information.

The selected initial target group is the age of 11-12 year-olds or fifth grade. The reason for
this is that at this age the subjects in school begin to divide and the children study various
sciences. This time is important because then the foundation for future knowledge lays and
understanding of the material is essential. If this foundation is not stable enough, the knowledge
will not be sure and durable. Students have passed childhood in elementary school and they are
not yet under the influence of the physiological changes of the puberty.
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When choosing the learning content the following aspects should be taken into account: To
cover the entire material embedded in the curriculum; to be diverse; the teaching material should
be presented in an entertaining and engaging way, curious information should be added, the
learning content should be accorded with teacher.

For each shown and used skill or knowledge the players receive reward. The evaluation of
this knowledge depends on how the player shows them: whether he uses clues, how long time he
uses to pass the task, is it done in the best possible way, is he creative, how much resources he
uses.

After the game type that will be implemented and the curriculum, which will be put in it,
are selected, the specific game situations must be created. The first way for that is that they are
close to the real conditions in which the knowledge would be used. An advantage in this case is
that the user can see the real application of learning. Another way is to apply the knowledge in
fictional and non-existent situations. The advantage is the ease of creating a fun situation.

The following algorithm for evaluation the students’ answers was developed and
implemented for the game:

1. The complexity of the questions is rated on a scale of 1 to 10 where 1 is for the easiest
and 10 — for the most difficult questions.

2. The complexity of the questions is multiplied by the coefficient 15. If the first hint is
used coefficient is reduced to 10, second — to 5, as the third hint is the correct answer, the student
does not receive points.

3. Adding a bonus points for quick response. Receiving a response earlier than 1 minute
adds to the points the value of the seconds that remain after answering the actual question to the
end of the minute.

The end result R of a level is given by:

R=S*(15-5*J)+T. (1)

where S is the complexity of the question, the number of hints used is J, the number of the
seconds from the asking the first question to find the correct answer of the second question is t,
the bonus points for quick response T (where T =60 - t).

The end result of one play-through is obtained by summing the score for each level. The
participant will compete with other players in scoring with his best result.

It is planned that the complexity can be dynamically adjusted according to the way students
deal with their solution. If players respond quickly and easily to a question, the complexity of this
issue will be evaluated lower and players will get fewer points for the answer. And vice versa - if
students find it difficult to give an answer to questions rated as easier, their complexity points
will be increased. The greatest weight in determining the complexity has the number of hints
used.

The complexity of a question S is recalculated after it being set 100 times. As a criterion for
complexity they are used the response time t and the number of used hints or wrong answers J.
When calculating the complexity the average values of the last 100 responses are used. The
calculation is done as follows:

S=1+1*t/60+8*J/3 2)
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Chapter 3. Designing a Computer Game for Schools

The serious games developing typically requires a team of developers, which includes
designers, programmers, experts in the areas of graphics, artificial intelligence, quality assurance,
directors, artists and music technicians. Serious learning games also require experts in the subject
in order to provide an appropriate and plausible content [3, 16].

In the developed game, called "The Map", the database contains three tables (Figure 3.1.).
The first one includes information about the learning content. The second table contains
information about the players. The third table keeps additional information about the places that
the player “visits”.
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Table 2
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A
A 4

Showing the score table

End

Figure 3.1. Relation of the program with the three data base tables
The selected thematic area in the thesis is "Geography", for which it is designed a serious

game for training. The chosen name for the game is "The Map". The functional block diagram of
the progress of the game is shown in Figure 3.2.
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Figure 3.2. Functional description of the system
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The game plot is as follows: in the beginning of the game the participant finds a piece of
Bulgarian map, hidden in an old book. At the beginning of the book there is a short text that
invites the player to start a trip to the city, which is marked on the map. The text of the book
promises an entertaining trip that will allow him to learn more about the country, and to test his
knowledge of the chosen topic.

While travelling, the player reads information about a landmark in the area. This
information is needed to reach the room with the main question. The player finds the question
and four possible answers. When the player gives the correct answer, he gets a certain number of
points, depending on the response time, used hints and the difficulty of the question. In addition,
the player gets interesting facts related to the topic of the task.

The game ends when a player goes through all the cities on the map. The points received in
each city are summed, thus the final points for the particular gameplay are obtained. The
participants' motivation is stimulated by the ranking the students in which each student
participates with his highest score.

The chosen game genre is motivated with a potential to extend and supplement the
curriculum through additional entries in the game database.

The contribution of the serious game for the students’ educating process is to maintain the
interest and awareness through active game elements. Potential for faster and qualitative
education is greater when actively conscious. For that reason, the serious game applies attractive
interface and interaction with computer and educating storyline presented in playful style.

The game does not provide a direct interaction between the players, but they compete with
each other with their best final results of a subject and age group. This allows to realize a
competition of the type one student against other students. Thus it is presented the chalenge game
element. Players can play the game as many times as they want, trying to attain a higher final
score using the acquired knowledge.

The questions are stored in a database and a different subset of them is set in each game.
This potentially motivates students to prepare for higher performance, as learning their lessons. In
this way, students compete primarily with the logic of the serious game and subsequently with
each other, trying to improve their own performance compared to their schoolmates.

A part of the research is related to one of the contemporary approaches for adapting the
game to a specific participant — personalization of the game by using neural networks to evaluate
the set of questions, which is the most suitable for a particular student. Besides analytical
quantitative estimates for the current result of the student, some attempts were made to use
quantitative formalization of neural networks. The addition of customizable options in the game
to individual student has great potential for its usage and application in the educational process.

Through appropriate design of the neural network the psychological and professional
aptitude of a particular science can be assessed. The input of the neural network is fed vector x
(x, to x,), and x, is 1 if the answer to question i is correct. The value is O if the answer i is

wrong.

|1 for _correct _answer _of _the_ question 4
B 0, for _wrong _answer

The neural network has k outputs and each output determines the aptitude of the student to a
particular science. If the value of output is 1 — he tends to science, and if the value is 0 — he does
not.
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Example: the neural network is educated for 80% of the students, an attempt to determine
which group the remaining 20% belong to (to which science tends students) is made. This
method can be used to select specialized questions from the chosen by the student learning
subject.

With further development and increasing the number of questions, respectively the number
of required request included in the game will also increase. Therefore it may be necessary the
memory usage of the programme to be optimized.

The developed game can be used in two modes:

- As a standalone application on a local computer;

- As a Web service to which students reach and used as www information service on the
Internet [13].

Using the game as a Web service requires the solving of additional algorithmic and
programming tasks such as:

- Management of users’ registration;

- Usage with or without compensation of the game;

Using the Web Services in the education process broadens the range of service users.
Another advantage of creating serious games as Web services is improving the education quality,
as the creation of Web services is focused on the quality of offered products.

Some serious games are compared on Table 1.1. The comparison is made on the following
criteria: presence of images or animations on the learning subject; phrased questions; recieving
hints and additional information; interaction between players; offering personalisation of the
game. Criteria were evaluated in the following way: yes — 1, partially — 0.5, no — 0. The various
serious games have different capabilities. This makes them suitable for different purposes and
ages. The designed game is compared with some existing serious games and the comparison is
shown on Figure 3.12.

Pictures/Animation | Questions Clues Interaction Personalization
Sirma Media 0,5 1 0 0 0
MingoVille 1 0,5 1 0,5 0,5
Nintendo Wee 1 0 0 1 1
WeMakeWords 0 0,5 0 1 0,5
The Map 1 1 1 0,5 0,5
Average 0,7 0,6 0,4 0,6 0,5

Table 1.1. Comparative analysis of several serious games
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H The Map

W Average

Interaction

Pictures/Animation

Personalization <

Clues

Questions

Figure 3.12. Comparison of the designed game with other educational games

A second comparative analysis was made. The capabilities of the developed system are
compared with capabilities of some popular commercial games to execute educational functions
if minimal changes are made. A comparison (Table 3.5.) is made on the following criteria: a
thematic study (1); simulation of reality (2); introduction of a profession (3); obtaining additional
information (4); personalization (5); interaction between players (6). These criteria were
evaluated in the following way: yes — 1, partially — 0.5, no — 0. A radar diagram of table 3.5. is
presented on Figure 3.13.

Every genre of commercial games has a potential to study different types of teaching
according to age, profession and thematic focus of the students. In order to enable training, it is

necessary small changes to be made and learning content to be incorporated.

1) ) ®) (4) () (6)
Sabotage 1| 05 0,5 0 0 0
The Sims 1 1/ 05 1 1 1
Farmville 1| 05 1 1 1 1
Treasure Isle 1] 05 0,5 1 1 1
CastleVille 1] 05 1 1 1 1
Starcraft 1 1| 05 0,5 0,5 1
Objects in a picture 1| 05 0,5 0 0 0
First person shooter 11 05 0,5 1 1 1

Average 1]0625 | 0,625 |0,6875|0,6875| 0,75

The Map 1 1 1 0,5 0,5 0,5

Table 3.5. Comparison of the capabilities of the serious game with the potentials of some commercial games

13
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OThe Map
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simulation of reality
players
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personalization .
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Figure 3.13. Comparison of the capabilities of the serious game with the potentials of some commercial games

From fig.3.12 it follows that the developed game has values much better than average for
the indicators "images / animation”, "qusetions™ and "clues". The comparison of the developed
game with other games shows its good quality of the compared criteria, and its potential for

future development fig.3.13.

Chapter 4. Experimental tests and Evaluation

To assess the impact of the program an experiment with students of the selected target
group was made. Students who participated in the experiment and played the game were from
different schools and locations. Thus it is achieved evaluating the effectiveness on the students
from different social groups.

The results of the experiment are the marks of the students who played the game compared
to the previous class who did not play it. For the experiment it was composed a survey for
evaluating the program by the students themselves. The results of this survey are additional data
to evaluate the developed serious game and its application in the learning process. The opinions
of teachers and students are important for the future design and expanding not only for the
designed program but also for other games with educational purposes developed for this target
group.

The survey set out the following questions:

1. Did you like the game?

2. Did you learn anything new from the game?

3. Was the information in the game interesting for you?

4. Do you want to play the full game when it comes out?

5. How do you appreciate the different parts of the game? Use marks from 2 (poor) to 6
(exelent). - Graphics, information from the book, photos, questions, you know ...

6. Are there other components of the game that would like to appreciate?

7. What would you like to be added to the game in the next versions?

8. Your opinion, suggestions or comments:
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The data from the responses of the first 4 questions are displayed graphically in Figure 4.4.
The game elements are rated by the six-point scale. The graphical representation of the responses
can be seen in Figure 4.5.

Within the free-response questions, the participants expressed their opinion about the game.
The majority of comments were positive, but there were some remarks. They were mainly related
to the visual layout of the game. The students answered that they would like effects such as sound
and animation, information and questions from other cities, European geography questions and
more pictures to be added to the game. Students answered that they would like other subjects and

different types of questions to be added.
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Figure 4.4. Graphical representation of responses to questions 1, 2, 3 and 4.

90

80
70

60

50
40 -
30 -
20 -
10 A

-

Graphics

| IS5

Information Pictures

Questions

Did you know

OExelent6
mVery good 5
OGood 4

O Satisfactory 3
mPoor 2

ONo answer

Figure 4.5. Graphical representation of responses to question 5.

A feedback for the students’ scores in the experimental group and the previous class was
given by one of the schools. The average score of the class students who did not use serious game
to their training is 4.26. The class on which the experiment using the learning game was
conducted realized average score of 4.90, which is higher success. It can be analyzed how the

15
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different classes have changed in their average scores, but the resulting quantification of 4.90
shows that serious game applied to the learning process has strong potential and increases the
average grade of the students. Teacher of the selected object Geography from one of the schools
in which the experiment of the game was carried out with students, expressed the following
opinion:

"The game in my opinion is a very good method to test the students’ knowledge and skills.
The game helps in better absorption of the material taught. I think the combination of game forms
with project work would increase the interest in knowledge and it allows expression of students
with mild intellectual capacity, as well as for the full involvement of students in the educational
process by encouraging their individual attitudes and interests."”

In assessing the components of the game the highest value is about information that
students receive, pictures in the asked questions and the "did you know" section. The students
placed low scores on the graphics of the system, which requires its improvement in the future.

The experimental results show that there is a significant increase in the success of the class
students that used the system compared to the previous year, who did not play the game. An
increasing the interest and activity of students is achieved by using serious game in the learning
process.

Contribution summary

The contribution of the thesis can be summarized as follows.

1. The potentials of the computer games for educational purposes, called serious games, for
including them in the learning process are analyzed. The basic requirements to be met by serious
games in order to be effective for the learning process are defined. Game genres are classified
and it is defined for what type of training is suitable every genre. A survey of the use of existing
educational games is made.

2. An universal systematic procedure for developing computer games for educational
purposes is created and implemented. 7 stages of preparation and implementation of a training
game are defined. Requirements for coordination of computer gaming solutions with the
performance and learning course materials are outlined.

3. The serious game content and the potential group of its users are reasoned. A target age
group for the developed game is chosen. A learning content in the field of Geography is analyzed
and selected. The game elements are designed. The forms of the studied material presenting are
consistent with the game elements. An algorithm for quantitative assessment of the shown
students' knowledge in the use of computer game is created and implemented. Serious game
software is created and implemented.

4. A comparison of the developed serious learning game with several existing games is
done. The comparison is illustrated by radar diagrams.

5. Experiments on the use of serious game for students of secondary schools are conducted.
The results of the experiments are shown in two forms:

- Assessment of the training quality with use of serious game;

- Conducting a survey of users to evaluate the quality of the developed serious game.

The results of the experiments show that the serious game has a great potential for
improving the quality of students education. This potential is quantified by an increase in the
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average grade in the Geography studies of the examined class from the previous class, where
such an experiment is not conducted.

The survey results show that students have a preference for presenting the game
information with more dynamic presentation of graphical information and more intensive use of
gaming solutions.
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Jlucepranusara e 00ChJeHa M JOITyCHATa JI0 3alIUTa Ha Pa3IINPEHO 3aceAaHue HA CEKIUS
,epapxuunu cucremu* B MMKT-BAH, cberosiio ce Ha 28 mapt 2013 1.

3ammTara Ha nucepranusaTa € nposeneHa Ha 20 roau 2013 . ot 10:00 yaca B 3ama 507
Ha onok 2, MMKT-BAH.

HHucepmayusma cvovpoica 114 cmpanuyu, 6 woumo 48 queypu, 11 mabnuyu u

numepamypa, exmougauja 136 3aenasusa. Ta e cmpykmypupauna 6 y600 u nem 2nasu,
KAKmMo u 08e NpUnoHCeHUsl.
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YBoa

Ilen na nucepranusra

Ilen na nucepranmuoHHaTa paboTa € Ja ce aHanu3upa o0JIacTTa Ha TNPUIOKEHHE Ha
cnenuduuHa (opMa Ha €IEKTPOHHO OOydeHue, HapeueHa oOydeHue, 0a3upaHO Ha WUIpH, Ja Ce
pa3paboTu MPOTOTHII HA CEPHO3HA MIpa U Ja Ce EKCIHEPUMEHTHpa WUrpaTa B peallHd y4eOHHU
yCJIOBUS.

AKTyaJTHOCT HA npolJiema

WNupopMarimoHHUTE TEXHOJIOTHMH UMAT BIUSHUE U HAJlaraT MPOMEHH MPU MPOBEXKIAHETO HA
yuyebeH IMpolec Ha pa3IMyHUTE HUBAa Ha OOpa30BaHUETO: BHUCIIE, CPEAHO, HayalHO. ToBa
BJIMSIHME M3MCKBA J]a C€ HAlpaBsAT MPOMEHU B MPEINO/aBaHETO Ha y4eOHUS MaTepHall 32 BCUUKH
BB3pACTH, 3a 1a ObJe oOpa3zoBaHMETO akTyaiaHo. HaumHbT Ha mpernogaBaHe ChIO TpsOBa Ja ce
OPOMEHs, Karo BCE€ IO-MHTEH3MBHO C€ IpWiara ejJeKTPOHHOTO OOy4YeHHEe, CUUTaHO 3a
IpeANnocTaBKa 3a MOBUIIaBaHe KaueCTBOTO Ha 00pa30BaHHETO.

Enna ocoOeHOCT Ha eNeKTPOHHOTO OOy4deHHE IpH Jelara U IOHOIIUTE €, Y€ Te HaMupar
U3I0JI3BAHETO HA E€JIEKTPOHHU YYeOHU M3TOYHHMIM M yeO-0azupaHu MHPOPMAIMOHHH CHUCTEMH
M0-MaJIKO BBJIHYBAIIO OT UTPACHETO Ha KOMIIOTHPHHU UTPH, IPU KOUTO EIEMEHTHT Ha O0yUYCHHE
muricBa [1]. [NpuumuaTta 3a TOBa €, 4Ye HAW-YECTO MPH CICKTPOHHUTE YYEOHHIM Ce Mpuiara
Kiacuueckata meronoiorus “tell-test”, kosTo He € ocobeHo edexTrBHA TpH 0OyUYEHUE HA XOpaTa
OT T.Hap. AWTUTAIHO TOKOJEHHE, KOETO € H3PaCHAJI0 M CBUKHAIO C HWH(POPMAIIMOHHUTE
texHonoruu [10].

CpBpeMeHHU TPOYyYBaHUS MOTBBPXKAABAT TEOPUATA, Y€ KOMIIOTHPHUTE UTPU UMAT TOJISIM
NOTEHIMAI B MOAOOpsIBAHETO HA oOpa3zoBarenHus mpouec [6] u dYe wu3MOI3BaHETO Ha
KOMIIOTHPHHU UTPHU B 4aC MOXKE J1a J1aBa €IHOBPEMEHHO Ha yJalluTe 3HaHue B 3a0aBHa ¢opma u
Jla CTUMYJIUpA Pa3BUBAHETO HA KOTHUTUBHU U MUCJIOBHH YMEHHUSI.

Urpute MoTHBHpAT enaTa ¥ MIIAJUTE XOpa 3a MHAWBUIyaTHa aKTUBHOCT, T€ ca 3a0aBHU U
y4alMTe acoluupar urpaTa ¢ MPUSATHA MOMEHTH, KOMUTO T€ UMaT PEaJHO MpU y4yacTHE B UTPH.
EnextponHaTa urpa Hajara M3MoJ3BaHETO HA KOTHUTUBHU M COIIMATIHU YMEHUS OT y4alllUTe Ce.
Komepcuannure urpu kaTo mbpBHYHA (opMa Ha €JIEKTPOHHATa Hrpa HE ChOTBETCTBAT Ha
ChJIbP’KAHUETO Ha YUWIHMITHOTO oOyueHue. Ho Te umar noreniuman, ye 3appKaT BHUMaHUETO Ha
urpaemus. ToBa Mo3BoOJIsIBa UTpaTa Jia Ce MPUJIOKH HE caMO KbM MACHBHOTO BB3MpPUEMAHE, HO U
KbM HU3IrpaKJ1aHC Ha HOBH 3HAHUA.

Wrpure pa3BuBaT KOMIUICKCHH aCOIMATHBHHU BPBH3KH (ITAMETOBH CJIEIU) U CJIEJOBATEIHO
y4aluTe IpOABIDKUTEIHO BpeMe HiMa Ja 3a0paBsT KaKBO CE € CIYYWJIO M 3all0 Ce € CIY4uIIo.
OOyuenuero, 6a3upaHO Ha WUIPH MOXKE Ja Ce W3IMOJ3Ba Karo (¢opma 3a yCBOsIBAHE HAa HOBU
3HAHUS U YMEHHS, KOSITO MOJKE JIa C€ M3MO03Ba 03 OMBJIHUTEIHA OAroToBKa [4].

CTpyKTypa Ha AUCEPTANMUATA

JucepTallMOHHUAT TPYA € pas3zeieH Ha yBoa u mer rnaBu. Cvabpka 114 ctpanuim, 48
¢urypu, 11 Ttabnuum, 136 UMTUpaHW JNUTEpPATypHU H3TOYHMKA Hu 2 mnpuwiokenus. [lo
JTUCEepPTAllMOHHUS TPyA ca MyONuKyBaHM 7 myOnukamuu, Karo 3 OT TAX ca JOKJIAJAM Ha
MEXIyHapoaHU KoH(pepeHuuu. M3cnenBaHusTa ca 4YacT OT MOJXYYEHHUTE pe3ylTaTH Ha 6
Hay4YHOU3CIIEI0BATENICKU MpoekTa. B aBTropedepara e u3nmoa3BaHo HoOMepHupaHe Ha purypure u
TaOIUIUTE, CHOTBETCTBAIIO HA HOMEPUPAHETO B TUCEPTALIUOHHUS TPY/I.
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I'masa 1. Cepuo3Hu v y4eOHHM UTPH

I/IH(l)OpMaL[I/IOHHI/ITe TEXHOJIOTUHU MPEAOCTABAT HOBHU BB3MOXKXHOCTU Ha MPCNOAABATCIINTC U
yqaluTe J1a KOHTAKTyBAT MMOMCEXKAY CU U Na HAMUDPAT I/IH(l)OpMaI_II/ISI B CIIOACJICHHUTC 6asu JaHHH.
Te3n HOBH TEXHOJOTHUU 06YCJ'IaB$IT IIUPOKOTO M3IIOJ3BAHE Ha CICKTPOHHOTO O6y‘ICHI/IC.
CepI/IOSHI/ITe UI'pU Moratr ga C€ pasrjiexaar KaTo 4YacT OT CJICKTPOHHOTO 06y‘~I€HI/I€, Karto
CaMOCTOATCIHHA IIpOrpaMu WM KaTo MOAYJIH, moArnoMaraimu y4uJIuIHOTO 06y‘~I€HI/Ie.

1.1. OcCHOBHHU NOHATHSA

B nmuteparypata ce cpemaTr pa3TUYHU ONpENeNeHUs 3a €OHH U CHIM TEPMHUHH.
[IpencraBeHn ca HSAKOHM OIpeNeNeHUs, AaJeHH OT Pa3INYHH aBTOPH HA TEPMUHUTE, KOUTO CE
U3I0JI3BAT B JMCEPTAI[OHHUS TPY/: €IEKTPOHHO OOydUeHHe, CHCTEMa 3a eIEKTPOHHO O0ydeHHe
(CEO), urpa, cepro3Hna urpa, odydanaiia urpa, KOMIIOThEPHA CUMYJIAIHs ¥ BUPTYaJICH CBSIT .

Crnopen Zyda [17] cepuo3HMTe WrpH ca WIPUH WM TOJAOOHW HA WIPH HMHTCPAKTUBHU
CHUCTeMH, pa3pabOTeHH C WUIPOBA TEXHOJIOTHUS M MPOEKTAHTCKH IPHHIMIIKA C OCHOBHA IIEI,
pasnuyHa oT 3abaBieHue, kKaTo o0ydeHue, pekiama, MpuaIoOuBaHe Ha HAaBUIIH.

1.2. UHopManinoHHU TEXHOJOTHMH M M3MOJI3BAHETO UM 32 IPOEKTHPAHe HA Y4eOHH UTPH

Pa3Butnero Ha MHPOPMALIMOHHUTE TEXHOJIOTHU CIIOMAara 3a U3rpakJaHeTO Ha ChbBPEMEHHH
UrpH, nojrnomarainyd oOy4yeHuero. KOMIIOTBpHHTE UrpH ca W3NBIHUMHU Wi Web-0azupaHu
nporpamu (MPUIIOKEHHUs1), B KOUTO codTyepHara miatdopma CTapTUPa UTPOBOTO ChABPIKAHUE.
Cepro3HHTE UTPH KaTO MPUIOKEHHSI MOraT Ja ObJaT M3MBJIHCHH Karo 0a3upaHu Ha Java wim
Flash anumanmu, yeimmganm 3D urpu 3a equH win moBede urpauu [5].

1.3. CucTeMu 3a eJIEKTPOHHO 00y4yeHHe

JlecHusaT mocThIl 10 HHOOPMAIMOHHUTE TEXHOJIOTHU MPEIOCTaBsl BB3MOXHOCTH Ha
ChBPEMEHHOTO MOKOJICHHE Ja ThPCH M HAMHUpa pa3HOpOAHA W pa3HooOpazHa HH(OpMAIHS,
BKJIFOYBAIIA PA3IMYHU MYJITUMEIUUHHN €IEMEHTH KaTO TEKCT, 3BYK, aHMMAllUsi, H300paKeHHUSI.
ToBa npomeHs ¥ TeXHUS HA4YMH Ha Bb3IpueMaHe Ha nHpopmanusTa. KaTo ciencrsue mianexure
npeHeOpersar KJIaCHYECKUTE METOAM Ha MPErojaBaHe W MPEANOYUTAT HeHOPMaIHOTO
camoo0yueHue mpe3 MHTEpHET, CONMATHUTE MPEXKH, CaMOCTOSATENHO Ja THPCAT M HaMHUpAT
uH(OpMaLUs OT CIIONENICHN BPB3KU U PECYpCH. 3a J1a He ce JOIyCHE BIIOIIABAaHE HA KaYeCTBOTO
Ha OOY4YEHHETO, Ce THPCAT HOBM HAYMHM 3a IMpeJaBaHe HAa 3HAHMATA. TOBa ce TMOCTHra upes
npuIarane Ha HHGOPMAIMOHHUTE TEXHOJIOTHH B yueOHus npouec [14].

Kato pesynrar HOBHTE MpENCTaBH 33 3HAHMETO CE MPOMEHSAT OT CTATHYHO JAehUHHPAHO
CbCTOSIHUE KBbM JMHAMHYHO [EHCTBHME, KOETO TeHepupa HOBOTO 3HaHue. OOyueHHETO ce
OCBIIECTBSIBA YPE3 CHCTEMA 3a YIIPABJICHUE HA OOYUYCHHUETO MM MEPCOHAHA Cpeia 3a 00yUeHue.
[TpornechT Ha 0OyUYCHHE € HEMPEKBCHAT, T.¢. 00yueHue mpe3 uenus xuBoT (Life-Long Learning),
a He mpe3 ompeAeieH mepuoa OT Bpeme. OOydaBaHHAT HMMa BB3MOXKHOCT Ja PHKOBOAU
00Yy4YEeHHETO CH, KaTo 3a/1aBa COOCTBEHO TEMIIO U XKeJlaHa HACOKa.

EnekTpoHHOTO 0OOydYeHHe IeNu Ja MOCTaBU Y4Yallus B aKTUBHA MO3UIMS, Ja H3HCKBA
JMYHOTO yYacTHE 3a pelllaBaHe Ha MpoOJieM, Aa CTHMYJIHPa HErOBO TBOPYECKO MoBeAcHHE. To
Hajara JOIbJIHUTEIHA U3UCKBAHUS M KbM TpenonaBaresisi. OCHOBHO TEXHOJIOTHYHO CPEICTBO 3a
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yUuTENd CTaBa Mporpamara, KOsTo TpsOBa /Ja ce ymnpasisiBa U 3allbJiBa C MOAXOASAII0 Y4eOHO
ChIIbpKaHME, Ja OpraHU3Upa U KOHTPOJIHpa padoTaTa Ha yJaluTe.

1.4. Teopuu Ha yyeHETO

B nwmrepatypara ca pasrieqaHd pasIHYHE TEOPHH W MOJEIH, KOHTO WMArT 3a MeNl Jaa
omumar Kak xopara ydar. OCHOBHHUTE TEOpHH ca OMXEHBHOPH3BM (IOBEICHUYECKA TEOPHS),
KOTHUTHBHU3bM, KOHCTPYKTUBH3bM M XyMaHu3bM [18]. OCHOBHM MpUHIHUIM HA TE€3U TEOPHH ca
3aJIeTHAJ MPpH pa3paboTBaHETO HAa CEPHO3HATA UTPA B AMCEPTAIHATA.

1.5. OcoGeHocTH M M3MCKBAHUSA KbM CEPHO3HUTE UTPH

Cepuro3HuTe y4eOHHM UTPH C€ OTJIMYaBaT OT KOMIIOTHPHUTE UIPH 3a 3a0aBiieHHE IO TOBA,
4e 700aBAT 00pa30BaTEIHO ChAbPKAaHHE KbM JIBaTa OCHOBHH €J€MEHTa Ha KOMIIOTbPHUTE UIPU:
U3KYCTBO M TexHosorus. Zyda [17] neduHmpa memaroruyeckuTe METOAM KaTO BCSKa JACHHOCT,
KOSITO oOyuaBa WM Bb3NuTaBa. J[00aBSHETO Ha MENArornvyecko ChAbp)KaHHE OOyClaBs JBe
NPOMEHH B OCHOBHUTE XapaKTePUCTUKU HA KOMITIOTHPHUTE wWrpu. IIbpBa mpomsiHa: mpH
CEpUO3HUTE UTPH TPsIOBA J1a C€ MOCTUTHE BAPHOCT HA 33Jja4nTe, BMECTO OOraTOTO MPEKHUBSIBAHE,
KOETO JaBaT KOMIIOTHPHHUTE Urpu. BTOpa mpomsiHa: mpu cepuo3HuTe yueOHU Urpu (PoKychT e
BBPXY YUEOHHTE LU, JOKATO KOMITIOTHPHUTE Mrpu ce (OKycHpaT BBPXY IOCTABSIHETO Ha
ynoBoJcteue [2].

Cepuo3HHTE WIPU pa3BUBAT pPA3IUYHH YMEHUS — BHU3yaIHH, I[ICHXOMOTOPHU U
MIPOCTPAHCTBEHH. B IOMBbIHEHNE, HTPUTE UMAT MMOTEHIIMAN J1a IOJ00PSBAT KPUTHYHOTO MHUCIICHE
U COIMAJIHWTE YMEHHS KaTro IperoBapsHe, B3eMaHe Ha pelreHuss u pabora B exkum [11].
WHIuBuyaqTHUTE CBCTE3aHUS WM CHCTE3aHHSTA IO JBOWKH OKypa)kaBaT WHOBATHBHOCTTA H
TBOPYECKOTO MHCJICHE. YMEHHUATA, MPUAOOUTH OT CHIBPKAHUETO W WIPACHETO HAa CEPHO3HH
UTPH [I03BOJISIBA HA YUYAIIUTE J]a TOJOOPAT PE3yATATUTE CH OT YYEHETO B Pa3IMUHH 00IaCTH.

Momusayusma e TpuUYMHATA 3a NEHCTBUSATA M TOBEJCHHWETO Ha Wrpaya. YdYalure ca
MOTHBHPAHHM Ja WTPasT, Thii KAaTO WUTPUTE ca 3a0aBHU M NpHATHU. Mrpaybr mMoxe na Obiae
JOITBTHATETHO MOTHBHUpAH, aKo MPHU YCIEXUTE CH TOJy4YaBa HSAKAKBB BUJ Harpaga. B To3m
Cllyyail UTPOBUSAT acHEeKT € KaTaau3aTop 3a yYeHETO, a 3a0aBJICHHETO M MPEIU3BUKATEICTBOTO
MOTHBHpAT U YBIUYAT y4alllys Ja IPHUEMEe 3HAHUSATA I10 JIECEH U HEYCETCH HAYHH.

Axmuenomo yuacmue € e€lHa OT NPUCHIIUTE CUIHU CTPAaHM Ha KOMOIOTBPHUTE WIPH.
ITacuBHOTO OOy4yeHHE € pa3rIeKIaHO KaTO CTPAfalio OT Pa3yUTaHETO HA €AHO EAWHCTBEHO
CEeTMBO M CE€ JIOCTaBi IO HAYWH, KOWTO NpUEMa, Y€ YYalluTe ca C €IHAKBH HUHTENEKT U
BB3MOXXHOCT 3a BB3NpHITHE. B IeHThbpa Ha aKTHBHOTO OOydYeHHE € CIOCOOHOCTTa Ja ce
MOTHBHpA M aHTaKHpa ydaums [2].

Cepuro3HuTe UTpH € J00pe Ja BKIIOYBAT U COYUAIHU ACneKmuU KaTo npe2osapsue, 3emMane
Ha pewenus u paboma ¢ exun [11]. Tlpu urpaeHeTo Ha KOMIIOTHPHH UTPH M MO-CIEIHATHO HA
CEpHO3HU UTPH Ce M3MOJI3Ba CIIOCOOHOCTTA 3a OOIyBaHE KaTO CE BKJIIOYBAT MHOXECTBO JTHANIO3H
[8]. B urpara e nobpe na ce Hackp4aBa pabomama 6 eKun 1 B3auMOIIOMOILTa MEXKIY OTICITHUTE
Urpavu.

Jlpyro HHTEpeCHO sIBJIEHHE 3a BUPTyaJlHaTa Cpejia € MOCTaBIHeTO Ha yJallus B Ta3H cpena,
T.e. npucvcmeuemo. IIpUCBCTBHETO € pa3feleH0 Ha JBa BUAA: JUYHO HPUCHLCMBUE U
cvnpeoicusasare. JINUHOTO MPUCHCTBUE C€ OTHACA 10 NCUXOJIOTHYHOTO YCEll[aHe Ha urpaua 3a
TOBa J1a ,,0b/1¢ TaM” U Jla UMa yCEIaHEeTo, Y€ € Ha MICTOTO, OMPEAENICHO OT BUPTyaJlHaTa Cpefa,

25
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a He caMmo Ja BIkJa u3o0paxkeHus. ChIPEeKUBIBAHETO € yCellaHe 3a ChINECTBYBaHE HA JPYru
YYaCTHHIIM B ChIllaTa BUPTYyaIHA CPE/a.

Cunara Ha mpeau3BHKaTeNCTBaTa TpsAOBa Ja Obae OamaHCHpaHa C KayecTBaTa Ha Wrpaya.
OcobeHocT Ha UTpHTE € Ja MOAIbPKAT MHTEepeca Ha Urpada 4pe3 nosuuiaéane Ha HUBOMO Ha
mpyoHocm, 3a€THO C TIOJOOPSBAHETO HA YMEHHUATA MY.

OOyuaBamyre UTpH, KOUTO III€ CE M3MOJI3BAT B KIACHUTE CTaW, TPAOBa Jla ce MPOEKTUPAT
Taka, 4ye ToBa n1a 0bje siecHo. OCBEH TOBa, T€ HE TpsAOBa /a yBeaudyaBaT pabOTHOTO HaTOBapBaHE
Ha YYUTEIHTE.

Obpamnama 6pw3xka 3a ydaluTe € Ba)KHA. YYalIuTe MoraT Ja ObJaT OKypa)KeHU d4pe3
Harpaau W mpuaoOMBaHe Ha YBEPEHOCT 3a pelllaBaHe Ha cielBaiiaTta 3agada. Jlpyr HayumH 3a
OLIEHSIBaHE HA yCIEIIHATa Urpa Ha MOTpeOUTeNs € Jaji TOM ce € CIpaBWII I0CTaThYHO A00pe, 3a
Jla IPEMUHE KbM CJICIBAIIOTO HUBO WIIH HE.

IIpusnuuanemo u 3a0vpoicanemo HA GHUMAHUemMO HA y4Yalllds B CUMYJAIlMOHHATa cpea
UTpasT BXHHU POJIM B 3alIOMHSHETO Ha WHGOpPMAIIMS U W3IMOJI3BAHETO HAa HAYYCHOTO B peaHa
cpena. [Iporecure B urpurte npeajaraT Ha ydalius Bb3MOXKHOCTH 3a MpEICHSIBaHEe Ha CUTYallHH,
B3€MaHE Ha pellleHMs], yueHe OT Te3U MPEeLeHKU U MojlyyaBaHe Ha He3abaBHa oOpaTHA BpB3Ka 3a
KOPUTHPAHE Ha TPELIHA OTTOBOPH WJIM 3aTBbpIKIaBaHe HA mpaBwiHuTE [5, 16].

JoOpoTo mpexacraBsHe B urpara TpsOBa Ja ce HarpaxkaaBa, HO UIPAuUTE C MO-JIOLIO
NpeJCTaBsiHE ChUIO TpsAOBa Aa OBAAT MOAKPENSHU IO HSAKAKBB HAuWH, C Iea Ja Obaar
CTHMYJIMPAHH Ja JOTOHST N0-100puTe urpauu [7].

Cepuosnute urpu ca eQeKTUBHH, HE CaMO 3all0TO TO3BOJSBAT HAa YUYEHHUIUTE [a
NPaKTUKYBaT B PEATUCTUYHA CPE/ia, HO T€ MOT'aT Jia TO TIOBTAPST TOKATO CPELIHAT HY’)KHOTO HUBO
Ha kommereHTHOCT [11]. Ipu BcsikO MOBTapsiHE HA UTPa WM HUBO yYal[UAT MOXKE Ja 3aTBBPAN
CBIIECTBYBAIOTO 3HAHUE WM Ja MPUA00HE HOBO, B 3aBUCHMOCT OT KamanuTera Ha urpata [6,
16]. BB3MOXKHOCTTa HEKOJKOKPATHO Ja C€ TPEeHHpa H3BbH PEAJTHUTE CHUTyallud O3HayaBa
yIpaKHSIBaHE HA TO-IBJITO BB3JEHCTBHE, KOETO JaBa HA YYACTHHIIUTE BpPEME 1a pa3BUAT U
MoI00pAT YMEHHSTA CH.

Urpute TpsabBa 1a ce KOHCTpyHpaT C pa3lIMyHU HUBA, 32 Jla C€ ajanTUpar ydaluTe KbM
urposata cpena. Paziuuynume Hueéa Ha mpyonocm TIOMaraT Ha Wrpada na yuu Oe3 ma Obae
o0Oe3kypakeH. HaumHaemure ycemar NpeAW3BUKATEICTBO B HAa4YaJIHUTE HHBA, JIOKATO IIO-
HarnpeIHAIUTE — B IO-BUCOKUTE HUBA Ha urpata [10, 12].

1.6. EnemenTH Ha 00y4yaBammTe Urpu

KoMmnoHeHTHTe Ha UTPUTE MOTaT Jia Ce Pa3/esAT Ha U3KYCTBO U TEXHOJIOIUs. ,,I3KyCTBOTO”
€ 3a0aBHOTO ChIbpKaHUE, KOETO paboTH BHPXY TexHoJorm4Ha miatdopma. Korato ce cp3maBa
urpa, TpsibBa s1a ce uma IpeBuj mnporpamupanero, 3D MozaenupaHeTo W aHUMANMATA B3ETH
3aenH0. KoHCcTpynpaneTo Ha codTyep BKIIOYBA MPAKTHKH M MHCTPYMEHTH 3a MHTETPHpaHE Ha
U3KYCTBOTO U UTPOBUTE TEXHOJIOTHHU B €THA U3IIBIHIMA CHCTEMA.

JloOpe € HAKOIKO KOMIIOHEHTa Ja ce€ B3eMaT I0J BHMMAaHHE, KOraTo c€ CbCTaBs
KOMIIIOTbpHA urpa. Te ca cBbp3aHU IO CIOKEH HAuYMH MOMEXJIY CH U MOrar Jia ca 3aCTbIICHU
HoBe4Ye WIM TMO-MalKo B JajneHa wurpa. OCHOBHHTE KOMIIOHEHTHM Ha CEpPHO3HUTE WIpH,
npeaHa3HaueHu 3a oOydeHue ca: CroxeT, Y4eOHO chAbpKaHME M Tmefaroruka; JluzailH u
UHTYUTUBEH uHTepdelic; Scuu npasuna u uenu; Cooutue; Urposa cpena, ABaTapu U HEUTPOBH
nepconaxu; Harpana/Tpodeit.
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1.7. IlpnokeHus HA CEPUO3HU UTPH

HrpoBuTte TEXHOJOTHMH Ca BB3MPUETH KAaTO CPEACTBO 32 0OOy4YeHHE B MHOTO IMPEIMETHH
HanpaiaeHus. OOIIECTBEHUAT ONUT IOKa3Ba, 4Ye TrojiiMa 4acT OT MJIQJWTE UIpadd B 3psja
BB3pacT CTAaBaT CEPUO3HU OM3HECMEHM M aHAJUTUYHHU NPO(PECHOHAINUCTH B CBOUTE MPEAMETHU
o0acTu, KOUTO MpHJIaratT UTPUTE U UTPOBUS MOJIXO B paboTara cH.

CpaB}mTeneH AaHAJIN3

B Ttabmuma 1.1. ca cpaBHeHM HSKOM cepuo3HM urpu. CpaBHEHHETO € HaIpaBeHO IO
CJICTHUTE KPUTEPHUU: HAIMYUE HAa CHHMKH WJIM aHUMAIMM I0 TeMaTukara; (hopMylupaHu
BBIPOCH; TOJaBaHE Ha TOJCKA3KM W JOMBJIHUTEIHA WHGOpPMAIH; B3aUMOJCHCTBUE MEXITY
UTpavuTe; MpeUIaraHe Ha MepcoHaNM3anus Ha urpara. Kpurepuure ca OLIEHEHU MO CICIHUS
HauuH: 1a — 1; ot yactu — 0,5; He — 0. [lo manHUTE OT TabNMIIATa Ca ChCTABEHH JAHArpaMu KaTo
BCSIKa OT UTPUTE € CpaBHEHA ChC CpeAHaTa CTOMHOCT Ha kputepuute (purypu 1.6. mo 1.9.). Cne
CBETJIOBUOJICTOBO Ca IOKa3aHW CTOWHOCTHTE 3a KOHKpETHaTa UIpa, a C ThbMHOBHOJIETOBO —
CPEIHHUTE CTOMHOCTH HA KPUTEPHUHUTE.

CHumkm/
AHumaums | Bonpocu | MNogckaska | Bsaumogencteue | MNMepcoHanusaums
Cupwma Megna 0,5 1 0 0 0
MingoVille 1 0,5 1 0,5 0,5
Nintendo Wii 1 0 0 1 1
WeMakeWords 0 0,5 0 1 0,5
CpegHo 0,625 0,5 0,25 0,625 0,5
Tabnuma 1.1. CpaBHUTENEH aHATU3 HA HAKOJIKO CEPHO3HU UTPU
5]
Cpeario O MingoVille
O Cvipma CHumku/AHumanm @ CpefiHo CHuUMKW/ AHUMaum
Megua Q q
1,
MNepcoHanuzauus Bbnpocu MepcoHamusauus Bbnpocu
BaanmopencTene Moackaska Bsaumopeinctsue Moackaska

27
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O Nintendo Wii ® Cpearo
O WeMakeWords
B CpefiHo CHUMKWAHUMALM CHUMKW AHUMALM
ﬂ ﬂ
MepcoHanuzauus Bbnpocu MepcoHanuzauus Bbnpocu
U
X/
B3aumopencTtsue [Noackaska BaaumopeicTme ‘ Monckaska

Ourypu 1.6. 1o 1.9. CpaBHuTENCH aHATU3 HAa CEPUO3HUTE UTpH OT Tabmuma 1.1.

Ot gmarpamute Ha ¢ur. 1.6 1o 1.9 ce Bwxma, 4e pa3IUYHUTE CEPUO3HH HTPH UMAT
pa3iInyYHu Bb3MOXKHOCTU. TOBa 'y MpaBu MOAXOASIIM 32 PA3IUYHU 1€JIU U Bb3PACTH.

1.8. U3zBoau

B ureparypHM UW3TOYHWIM 1O TPWIOKECHHE HAa HMH(DOPMALMOHHU TEXHOJIOTUU CE
npernopbyBa NpU TPOBEKIaHE Ha OOyueHHEe Ja Cce BKIIOYBAT M 3a0aBHH €IEMEHTH B
pasriexaaHus MaTepuall. Te3u eJeMEeHTH CTUMYJIUPAT, JOIIBJIHUTEIIHO MOTUBUPAT U ITOMaraT Ha
yyaluTe J1a YCBOSIBAT HOBHM 3HAHHUS M Jla 3aTBbpKaaBaT crapute. EQexThT ce 3acuiBa, ako B
nporeca Ha OOydeHHE ydalusT € MOCTaBeH B aKTHBHA IMO3ULMUS J1a TeHepupa pelleHHs, JIa
NpPOMEHsI M3UCKBAaHUS M ycioBHs. [IpakTHyecku MpeanocTaBKM 3a TakaBa aKTUBHA Hameca OT
CTpaHa Ha oOydaeMus B Hali-rojsiMa CTEMeH ce pealn3uparT Npu UTPHUTE.

CrpIiecTByBaIIMTE TEXHOJIOTUU U IIAT(GOPMHU MO3BOJISABAT CH3/IaBAHETO HA WHTEPAKTUBHU
WHOOPMAIIMOHHA CHCTEMH, TMOJIoMaramy oOydeHuero. Pa3paboTBaHeTo Ha TakuBa
UH(QOPMAIIMOHHH CHCTEMH U MPOIYKTH CTHMYJIHpA IOAPACTBAIIM M 00ydaeMu Ja OOpbINaT I0-
TOJISIMO BHUMaHHE Ha y4eOHUTE IPEJAMETH U TIOBUINIABA AaHTAKHPAHOCTTA UM B YICHHUETO.

OOyuennero, 0a3upaHO Ha WrpH, TO3BOJISIBA HA y4allUTe Aa MpeIIpHeMaT NEHCTBHS 3a
W3IBJIHCHUE HA 33/1a4d B ONHUTHHU CHTYallMM, KOUTO MHA4Ye Ca HEBB3MOXXHH WM HEMHUCIUMH
3apaay IieHa, BpeMe, JIOTUCTHYHH TpHYUHH uiau Oe3zomacHocT. CHMyNanmuoHHa cpena,
CHMYJIAIIHOHHA CHCTEMa WM PEATMCTHUYHO MPEeCh3NaJeH POJIeBU CIICHApUi MOrar Jia MO3BOJST
Ha ydJamusl Ja TPEeKUBEE HEII0, KOETO € TBBPIE CKBIIO, PUCKOBAHO WU JOPH (PU3UYECKU
HEBH3MOKHO 32 ITOCTUTAHE B PEATTHHSI CBST.

OOyuaBamre Urpu MorarT Ja Ce HU3IO0J3BaT KaTo JONBJIHHUTENIHO Y4eOHO IoMmaralo,
TIOJIX OISO 32 PA3IMYHU Bb3PACTH, IOJI U €THUYECKA TPUHAICIKHOCT.

Omnucanu ca U ca aHaIM3UPAHU EJIEMEHTUTE, OT KOUTO C€ ChCTOSAT CEPHO3HUTE WUIPH C
yueOHa 1nen. CucremMaTH3WpaHU ca M3UCKBAaHUATA, Ha KOUTO TpsOBa aa oTroBapsAT Te. [lpum
NPOEKTUPaHE Ha WUrpa C ydeOHa 1en, pa3padoTYMIMTe TPsSOBA @ HM3MOI3BAT TEXHOJOTHYHU
MHCTPYMEHTH M €JIEMEHTH Ha M3KYCTBOTO KaTO CIOXKET, 3BYK, aHUMAIMs, CHEIHaTHH e()eKTH.
EnemenTuTe Ha UrpuTe Cca CBBpP3aHU IOMEXAY CH, a KBM TIX MOXE Ja C€ TOCTaBsT
JOITBIHUTETHA N3UCKBAHUS.

B paznuunn qppkaBu ca pa3paboTeHH TOISIM Opoil CepHO3HU UTPH C Pa3TUYHU LENU U 3a
pa3INYHHU [EeNIeBY IPyNH (Bb3PaCTOBH, COLMANHY, podecronanun). B brirapus ve ce npumarat
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IIMPOKO UTPUTE ¢ yueOHa 1en. TexHusT o0pa3oBaTesieH MOTEHIIMAl MOKeE J1a Ce Mpuiiara u 3a Io-
BB3PACTHU XOPa.
['opaute U3BOAM ONpenesaT 00JacTTa Ha U3CIIEABAHE HA AUCEPTAllMOHHATA padoTa.

1.9. llesin u 327244 HA JHCEPTANIMOHHATA padoTa

Ilpoonems»m Ha JUCEPTALIMOHHOTO W3CIEABAHE C€ CHCTOM B YCHBBPIICHCTBAHE Ha
MOJITOTOBKaTa Ha YYEHHWIIM OT OCHOBHOTO YYHJIMIIE CbC CHBPEMEHHHM HMHCTPYMEHTH Ha
€JIEKTPOHHOTO 00yueHHE.

Obexm na uzcnedsane € 00y4€HUETO HA YUCHUIIM OT OCHOBHOTO y4uiuiie. MOTHBHPaHETO
Ha YYCHMIIUTE 32 OBJIAJSIBAHE HA 3HAHMS € €JUH OT KIIOYOBUTE MOMEHTH B OOYUEHHETO UM 3a
NOCTUTaHEe Ha OTJIMYHHM pPe3ydaTaTh, a OOYYEHHETO, IMOAINOMOTHATO OT ONpEeNeNieH Kiac OT
KOMIIOTBPHUTE UTPH, € €()EeKTHBEH METOJ 3a yCBOsSBaHE Ha y4eOHOTO ChIbp)KaHHE. 3aToBa
npeomem Ha usciedeéanemo € TMPUWIOKECHUETO HA CEPUO3HU WIPU B Ipolieca Ha OOydeHHe Ha
neneBa Bb3pacToBa rpymna. [IpenmMeTsT Ha U3CIEIBAHETO BKIIOYBA W M3CIEABAHUS TIO
UIACHTU(UIIMPAHE Ha W3UCKBaHUATA 3a pa3paboTBaHe Ha YYeOHM KOMITIOTBPHU HWIPH H
WHTETPUPAHETO MM C MOIXOIAM] YIeOCH MaTepral B CHCTEMa, MorioMaraiia 00y4eHneTo, KakTo
U OLICHABAHETO M.

Ilen na nucepranMoHHaTa paboTa € J1a ce aHamu3Hupa o01acTTa Ha MpUJIoKeHne Ha dopma
Ha €JIEKTPOHHOTO 00y4eHue, Oa3upaHo Ha UTPH, J1a ce pa3padoTH MPOTOTHIl HA CEPHO3HA UTPa U
Jla ce eKCIIEPUMEHTHPA UTpaTa B peaaTHu y4eOHH YCIOBUSI.

[Tocturanero Ha ropHara 1ell € JEKOMIIO3UPAHO JI0 PelIaBaHe Ha CICAHUTE 3A0auu.

1. Unentudunupane u aHalu3upaHe HA €IEMEHTUTE, OT KOUTO C€ ChCTOST KOMIIOTHPHUTE

urpu ¢ yueOHa mein. @opMmynrpaHe ¥ aHAIM3UPaHEe HA M3UCKBAHUATA, HA KOUTO TPsOBa
Jla OTTOBApAT CEPHO3HUTE UTPH, 32 pean3upane Ha eheKTUBEH yueOHus mpoIiec.
2. MopenupaHe Ha mporieca Ha pazpaboTBaHe Ha KOMIIOTHEPHHU UT'PH ¢ yaeOHa TIET.
3. Ilpoektupane u pa3paboTBaHe Ha CEPHO3HA UTPa KaToO ce:
- u3bepe 1eneBa rpymna Ha oOyJyaBaHu;
- u3bepe yuebOeH MaTepwall, KOWTO na Obae QopManu3upaHO NpPEICTaBEeH B HIPa,

MoJIIOMAaraiia y4mimiHOTO 00y4eHue;

- CbCTaBHW aJITOPUTBM 3a OLCHABAHC W HArpaXxXJaaBaHC Ha 3HAHUATA, I[MOKAa3aHU OT

YUCHUIIUTE;

- ONpeAemsAT TEXHOJOTHYHU CPEJICTBA 32 Pa3padOTBaHE HA CUCTEMATa.

4. CpaBHsiBaHE Ha Ch3/a/IeHaTa yueOHa UTpa ChC CHIIECCTBYBAIIA TAKHBA.

5. TlpoBexkiaHe Ha EKCIEPUMEHTH 3a KauecTBaTa Ha pa3paboTeHaTa urpa ¢ y4eHHUIH OT

n30paHara 1eneBa rpymna 1 olieHsIBaHe Ha epeKTa OT U3MOI3BAHETO M.

I'maBa 2. MonenupaHe u NpOeKTHPaHe HA CEPUO3HHU UTPH
2.1. MonesimpaHe Ha UTPH 32 00yUeHHe

Crnopen Mat Zin [9] monmenst DGBL (Digital Game-Based Learning, T.e. oOyueHwue,
0a3upaHO Ha KOMIIOTHPHU UTPH) C€ CbCTOM OT MeT (pa3u: aHaau3, MPOCKTHpAHE, peaTu3upaHe,
OCUTYpsIBAaHE Ha Ka4eCTBOTO, U3MIBIIHEHUE U OLICHKA.

1) ®a3zaTa 3a aHa/IM3 BKJIIOYBA ONpE/esiHEe HAa y4yeOHUTE IeNM, aHaJlu3 Ha MpoOJIeMUTe U
W3UCKBAHMATA, KAKTO M TUNA HA WrpoBara IuiaTgopma (TEICBH3HMOHHA, KOMITIOTBPHA WA
MOOMITHA).
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2) da3za Ha MpOEKTUpPaHE - Hali-IbaraTa U OTroBopHa (haza. B Hes ce ompenens nU3ailiHBT
Ha urpara u o0yuenueto. Onpeaensit ce 00pa3oBaTeIHaTa CTPATETUsI U METOJUTE 32 MOTy4aBaHe
Ha 3HAHMS, Taka 4ye J1a Morar Ja ce MocTurHar yueOHute uenu. [Ipoektupanero Ha Xoja Ha
urpaTa ChIIO Urpae ChIIECTBEHA PO B Tazu (pasza, 3aIIOTO MOKa3Ba KaK MrpaybT IIE UTpac B
yuebHara urpa. [IpoekTupaHeTo BKIIOYBA ISUIOCTHUS MPOLIEC HA Ch3/1aBaHE HA UTPOBUTE TEPOH,
¢doH, cpena u apyru obextu. [IpenBapurtenno TpsOBa na ce ch3aaaar repouTe W HaYMHA UM Ha
nBrkeHne. Oco0eHOCTUTE Ha UTPOBHUTE HUBA ChUIO TPsOBa aa ObAAT NMpoeKkTupaHu. Besiko HUBO
OT HAYaJOTO JI0 Kpas Ha Urpara TpsoBa qa Oblie U3ILUIO0 IETAHIHO MPOoeKTHpaHo. B ta3u ¢asa ce
OIpe/IETAT TEXHUUECKUTE Creln(UKALUN Ha UTPUTE KATO TUIl HA M3IOJI3BAHUTE MHCTPYMEHTH,
T.€. XapayepHuTe U copTyepHUTE cpencTBa. TpsOBa /1a ce ChCTaBU yueOeH IUIaH 3a PECypCHTe,
KOWTO e ObJaT BKIIOYEHH, Mpeau U3padoTBAaHETO Ha Wrpara. Tesum pecypcu TpsOBa aa ce
cbOepart mpeBapUTeITHO.

3) ®a3a Ha peanu3upaHe - ONpeesIHe Ha TUIIAa Ha UTPOBaTa TEXHOJOTHs 3a pa3paboTBaHe
Ha MPOTOTHIL. TyK c€ ONpeeNaT POIMTe Ha UTPAYUTE U HA CUTYaI[UUTE.

4) da3a 3a TecTBaHE W OIpeJeNsHe Ha KaueCTBOTO - Pa3pabOTEHUST MPOTOTHUI CE€ TeCTBa
ype3 u3urpasane (anda TecTBaHe— JaJIM UTpaTa ce U3UrpaBa OT Hayalslo JI0 Kpail u 6eTa TecTBaHe
— JIaJi IMa TPEIIKH TPU B3aUMOJICHCTBUETO MEX Ty obekTuTe). KauecTBOTO ce mpoBepsiBa mpeau
BHE/psiIBaHETO Ha urpara. rpoBure ocobeHocTu ce moao0psBar, 3a Aa C€ U3YUCTAT TPELIKUTE.
HrpoBoTo chabpiKaHUE CHIIO CE€ MPOBEPSBA, 32 J1a € CUTYPHO, Y€ TO OTrOBapsl Ha HAYaJIHHUTE
W3HCKBAHUS U U3IBJIHABA MPEAHA3HAYEHUETO CH.

5) ®a3a u3nbIHEHHE U OLIEHKA - MPOTOTUIIBT ce u3paboTBa U ce TecTBa u3isuio. Crien ToBa
ce pasmpoctpansBa Ha CD, onnaiin wim mox apyra ¢opma. Moxe aa ce WHCTaIHMpa Ha
YUWIHMIIHU KOMITIOTPH U Ja C€ OLeHU e(PEeKTHBHOCTTA U C IIeJieBaTa rpyna y4eHHUI .

IIpu paspaboTBaHe Ha AUCEPTAMOHHUS TPYA Te3HW (a3u O0sxa MoauUIIMPaHnu 0 7 erara
Ha Ch3/1aBaHe Ha cepro3Ha yueOHa urpa (dur. 2.2.).

Eran 1. [IpoyuBaHe u aHanu3. AHaIU3UpAT CE JIMTEPATYPHUTE U3TOUYHUIIA U CE€ MPOYUBAT
AQHAJIOTUYHM IPOTPaAMHM CHCTEMH, 3a J1a CE€ ONpEeAeAT OOLIUTE yCIOBUSA, HA KOMTO TpsiOBa jaa
OTTOBaps NPOAYKTBHT. B T03m etan TpH6Ba Ja C¢C onpeacjim KO OT CJICMCHTUTC U U3MCKBAHUATA
KbM UTPHTE, TIOCOUEHH B I1aBa 1, 1ie Ob1aT BOJEIIIH.

Eran 2. Onpenens ce neneBata Bb3pacToBa rpymna. Ompenens ce y4eOHHMAT MaTepHal,
KOWTO 1e ObJie 3aJI0)KeH M Ce OMMCBAa HAaYMHBT 3a BJIaraHeTo My B urpara. Tyk TpsOBa 1a ce
MOJrOTBM HeoOXxoauMara HWHQOpPMANUs W BCHUYKU JIOIMBIHUTETHH TOMOIIHH MaTepHaly,
CBBbp3aHU C Hesl (CHUMKH, Tpaduku, Tabaumu, cxemu). B TO3u eram € Ba)XHO y4acTHETO Ha
npernojiaBaresid, UMally ONUT B paborata ¢ u30paHaTa IiejeBa Ipyla M ChOTBETHHS ydeOeH
npeaMet (Wi yueOHU PEeIMETH, aKO ca 3aCTHIICHU NIOBEYE OT €JIUH).

Eran 3. Cp3gaBaHe Ha CIOKET Ha MHTEPAaKTUBHATA CUCTEMA, OTTOBApSIl Ha U3UCKBAHUATA,
(hopmyMpaHu B ChOTBETCTBUE C W3BbpILICHUS aHaiu3 oT 1 eram. B To3m eram ce ompenemnsit
TPaHUIUTE, B KOWTO 1€ CE JIBWXKH UTPAYBT MO BpPEME Ha MIPa, TOBA KOETO TOW/TS MOXE M HE
Moyke n1a npaBu. IIpoekTupaT ce o0eKTUTe M repoutTe (aBaTapuTe Ha UIPAuUTe M HEUTPOBHUTE
NIepCOHAKM), KOMTO IIe ydyacTBaT B Wrpata. lIpoekTupar ce BCHUKM HHMBAa C HeoOXoanmara
CIIOKHOCT, KaTO Y4eOHMAT MaTepual ce pa3npenens B TsX.

Etan 4. M30op Ha miardpopma, TEXHOJOTHMYHHM CPEACTBA W MPOTPAMHHU €3UIM 3a
pa3paboTBaHe U peanqu3upaHe Ha urparta. IIpu n3bopa Ha miuardopmu 3a pa3paboTka Ha Urpara
pemaBammTe (pakTopu ca BB3MOKHOCTHTE, KOMTO Ipeisiara miaargopmara, KakTo U LieHaTa 3a
U3II0JI3BAaHE HA MPOJIYKTA.

Eran 5. Etan Ha peanu3upane Ha cucTteMara. B To3M erar ce BKIFOYBAT BCUYKH AEHHOCTH,
CBBP3aHH CBbC Ch3JAaBAaHETO HA BEYE MPOCKTHUPAHUTE Tepou, OOEKTH, HUrpoBa cpexa,

Aemopegepamu na ducepmavuu 3 (2013) 21-55



IIpoekTupane u paspaboTBane Ha €JEKTPOHHU UI'PU 3a yJYeHUIM Karo web-6asupana yciyra 31

MHTEPAKTUBHOCT U MYJATUMEIUHHUTE KOMIIOHEHTH KaTO aHUMAIluH, 3ByKOBH €(DEeKTH, TEKCTOBE U
roBop. ToBa e eTar, B KOUTO y4eOHOTO ChIIbp)KaHHE CE€ BILUTUTA B UTpOBUs au3aiiH. M3paboTBaT
Ce OT/ICTTHUTE HUBA U MPEIBUICHUAT yueOeH MaTepuai ce BMbKBa B TIX.

ETtanl: AHanusnpaHe Ha nutepaTypHuTe Etan 2: OnpegensiHe Ha LeneBara rpyna;
n3ToYHWUUY; [NpoyyBaHe Ha aHanornyHN M36op Ha yyebeH maTepuan u
nporpamHu cuctemu; OnpegensiHe Ha onpefensHe Ha HayviH 3a BraraHeTo My.

obLwuTe ycrnoeus, Ha kouto TpsibBa ga
OTroBapsi NPOAYKTbT.

Etan 3: Cb3gaBaHe Ha cLeHapwuii; Etan 4: U36op Ha nnaTtdopma,
OnpepensiHe Ha rpaHuLMTE, B KOUTO TEXHONOMMYHY CPeacTBa
[a ce ABWXM UrpaybT Nno Bpeme Ha 1 NnporpaMHu e3mum 3a paspaboTBaHe

urpa; MpoekTnpaHe Ha o6ekTuTe 1 U peanuavpaHe Ha urpara.

repouTe; OnucBaHe Ha HaynHa 3a
BraraHe Ha y4ebHOTO CbabpXKaHue B

A 4

urpaTa.
Etan 5: PaspaboTtBaHe Ha cuctemara: ETan 6: BbTpeluHo TecTBaHe - OT urpauu,
Cwb3gaBaHe Ha NpoeKTMpaHuTe repou, N3Mnon3BaLLM roToBusi NPOAYKT C uen
obekTn, nrpoa cpefa, aHMmaumm, OTKpMBAHE Ha rpeLUKm.

3BYKOBM e(pEKTUN, TEKCTOBE 1 FOBOP.
Y4yebHOTO CbabpKaHWe ce BnNnuTa B
UrpoBms AN3aviH.

A 4

Etan 7: CbnpoBoxgaHe Ha urpata crej nyckaHe B
CcBeTOBHaTa Mpexa: nonpassiHe Ha rpeLukun, jobassaHe
Ha HOBW (PYHKLIMOHANHOCTM U nogobpsiBaHe Ha
XapakTepUCTUKUTE Ha PYHKLIMOHUPAHE.

@ur. 2.2. Etanu npu npoeKTUpaHe U pealnu3upaHe Ha cucTeMara

Eran 6. Berpenino tecTBaHe - OT UTrpayuu, U3MON3BALIM TOTOBHUS MPOAYKT C LI€J OTKPUBAHE
Ha rpemku. Cieq n3paboTBaHe HA UTpaTa, TS C€ MPEIOCTaBs Ha OMpeAeNcH Opoil Urpayu, KOUTO,
UTpaACKU, MOTaT J]a OTKPUAT €BEHTYAJTHH TPEIIKU OT PA3JIMYeH XapakTep (HEOUYaKBaHO CIIUPAHE
Ha UIparta, JINIICA Ha JOTrM4YecKa BPb3Ka MEXKIY IOCIEI0BATEIHM CLICHH, TPEIIKH B IBMKEHUATA U
TekcTypute u Ap.). Cieq THONpaBSHETO HA OTKPUTUTE TPEIIKM ce IUIaHUpa TecTBaHe Ha
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e(deKTUBHOCTTA OT M3IMOJI3BAaHE HA Wrpara B peasieH yueOeH mmpolec 3a n3dpaHata Bb3pacToBa
rpyma.

Eran 7. CoenpoBoxknane (moaabpikaHe) Ha Urpara ciie]] MycKkaHe B CBETOBHATa Mpexa -
MOTIpaBsiHE Ha TPEIIKW, J00aBSHE HAa HOBH (YHKIIMOHAIHOCTH M TOJ0OpsBaHe Ha
XapaKTePUCTUKUTE Ha (QYHKIHOHHpAHE Ciel OoJ0OpsiBAaHE Ha MPEIJIOKCHHS Ha peaHH
norpeburenu. To3u mporec ce MoBTaps, KaTo IMPOMEHUTE ce OOCOUHSBAT B HOBa IOpEIHA
BEpPCHS, KOATO OTHOBO C€ KauyBa HA CHPBBP M C€ MPEJOCTABS HA MIMPOK KPBI MOTPEOUTENN KAaTo
web-ycyra.

Omnpenenenu ca HHOOPMAIIMOHHUTE BPB3KH MEX/y OTACTHUTE €Talld Ha MPOSKTHPAHETO.

Bcernencreue Ha mpuiiarane Ha Ta3u CHCTEMAaTHYHA MPOIIelypa MPH Ch3/IaBaHETO Ha UTpa ce
nocTurart CJICAHUTEC Hpe}lI/IMCTBa:

1. OOpazoBarenHaTta cTpaTeruss U yueOHOTO ChAbpXKAHUE C€ OMpENeisIT Ipenu aa Obie
Ch3/aJIeH CIOKETHT Ha urpara. OT TOBa clieABa, Y€ CIOKETHT e ObJe ChoOpa3eH ¢ y4eOHUs
MaTepuall, a He 00paTHOTO.

2. [IpoekTupaHeTo Ha ClokKeTa € 000COOEHO B OT/ENICH eTall, KOWTO MpeaniecTBa MOMEHTA
3a U300p HA TEXHOJIOTUYHH cpencTBa. [0 TO3M HAYMH CIOKETHT U Y4eOHOTO ChIbp)KaHUE HE
3aBHCAT OT M30OpaHa rutaropMa (TEeIeBU3MOHHA, MOOMIIHA) MM TexHojorus. [onemusar Opoii
nporpaMHu M rpaduyHM Cpenu NpaBaT u30opa HAa ONTHMaiHA IIargopma HE3aBUCHM OT
W3UCKBAHUATA, GOPMYITHPAHU MPE3 IbPBUTE TPH €Tara.

Llenma na pazpabomenama uepa € na NpeIu3BUKa HHTEPECA HA YICHHUIIUTE 3a pElIaBaHe Ha
pa3Ho0Opa3Hu 3a/la4M OT pa3iIMyHU yueOHU npeameTu ((Pusuka, XuMusi, MaTeMaTuKa, OMOJIOTHS,
reorpadus, nmuTeparypa W T.H.), M3NOJ3BAMKH 3a0aBHHS HWIPOBH IOJIXOA U JOIBIHUTEITHO
CTUMYJIMpaHe Ha KEJTAHUETO UM 3a yueHe 4ype3 100aBsHe Ha TI0OOMUTHH (PaKTH 3a BCIKA TeMa.

2.2. N360p Ha yuyeOeHn maTepuaJ 3a Biaarade B urpara (Eran 2)

Hrpata Tpa6Ba na Obae criemuanHO Ch3/a/IeHa 3a IefieBara Irpyna ydJaiy, Taka 4e Te Ja
MOrar JIECHO J1a ce aJlanThpar KbM Hes. Llenra Ha urpara e 1a ce pokycupa BbpXy OBJIasBaHE Ha
y4eOHOTO chabpikanue [15].

3a HavasiHa LIeeBa Tpyna e u3dpana Bb3pacTTa oT 11-12 roanIHN yYeHUIN UK 5-TH KJiac.
[TpuunHaTta 3a TOBa €, Ye TOraBa 3allOyBaT Jla CE PA3JeNAT IpeAMETHTE B YUMJIMIIE U Ja ce
U3y4yaBaTr OTJAENHUTE HayKu. MOMEHTBT, B KOMTO ce pa3aensiT NpeAMETUTE B YUHIIHUILE € BaXKeH,
Th KaTO TOraBa C€ IOCTaBSIT OCHOBUTE Ha OBbJACIINTE 3HAHUS M Pa3OMpaHETO Ha Y4eOHHUs
Marepuai € 0co0eHO Ba)KHO. AKO Ta3U OCHOBA HE € I0CTaThYHO CTaOMJIHA, 3HAHUATA Ha yUeHHKa
HSIMa Ja ca CUTYPHU U ABITOTPaliHHU.

ViMeHHO B Ta3u Bb3pacT € Hall-TIOAXO/IAIIO J]a Ce 3all0YHe J1a Ce MPEAN3BUKBA HHTEPECHT Ha
noAapacTBalliuTe KbM HayKaTa W 3HAHUCTO (y‘IeHI/IHI/ITe Ca IMpEeMHUHAJIM NOCTCKaTa BbHB3PACT B
HAYaJIHOTO YYWJIMIIE M BCE OIlIe He ca IOJ BB3AECHCTBHETO Ha (PU3MOIOTMYHUTE MPOMEHHU OT
nyOeprera). Jlpyra mpuuMHa 3a TO3UM H300p € BB3MOKHOCTTa 3a aOCTpPaKTHO MHCIEHE Ha
yueHunuTe cien 11 rogaumrHa Bb3pact, OJU3KO 10 TOBAa Ha BB3PACTHUTE (ChIiacHo ,,Etamnarta
Teopus Ha KOTHUTUBHO pa3BuTHe’, mpeacraBeHa B [maBa mbpBa). To3m MHTepec MOATHKBA
UTpaynTe Ja ThPCAT W3TOUHHUIM Ha 3HAHUS W3BBH MrpaTa M YUYMJIMIIE, a TOBa OT CBOSI CTpaHa
pa3IIupsBa JOMBIHUTETHO TEXHUTE MO3HAHUS M HHTEPECH. Y YSHUIUTE Ca CHIIHO MOTUBUPAHH Jja
IpoueTar ypouuTe cH. 3a jAa ce mojacwin edekra, € no0pe JeiicTBueTo Ha urpara Ja Obae
CHUHXPOHH3HPAHO C paslpee/ICHUeTO Ha yueOHUs MaTepHuai 0 CbOTBETHUS MpeaMeT. 3HaHUATa
U HMHTEpecHTe Ha IOJApacTBAllMsl My IloMaraT OT eJHa cTpaHa Ja u3depe OBIEIIOTO CU
npodecuoHanHo o0ydeHue, a OT Ipyra cTpaHa — Ja pa3lMpH oduara cu Kyarypa. Mmaiiku te3u
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3HAHUS, YYCHUKBT UMa BH3MOXKHOCT JIa TIPELEHN KOM O0JIACTH Ha HayKaTa IO NMPUBJIHYAT U UMa
JKEJIaHUE J1a Ce 3aHMMaBa C TAX 3a B Obele.

[Tpu n3bopa Ha yueOHMs MaTepua, TpsaOBa J1a C€ OTYUTAT CICAHUTE aCIICKTH:

- Jla ce oOxBara mesus 3aj0)KeH B yueOHaTa mporpaMma MaTepual,

- Jla e pazHOOOpa3seH;

- Y4yeOHuUAT MaTepua J1a € MpeicTaBeH 1o 3a0aBeH U NpUsTEeH HAYKH,

- Jla ce no6aBsT mo6onuTHY (HaKTH KbM MaTepuaa,

- Jla e cpriiacyBaH ¢ yuuTed.

3HaHUATA B UTpara ce IMOoJydyaBaT OT PAa3IMYHM UTPOBU OOEKTH, 1Moj (opmara Ha KHUTA,
moACKa3ka, I1momony OT HEUI'POBU IIEPCOHAXK, KAPTHUHKHU, aHUMAIHUU WK ayAduo. YuebHoTO
ChIIbp)KaHUE TPsIOBa Jla C€ T0JaBa €CTECTBEHO B XOJa Ha Wrpara, a He Ja Oblie U3KYCTBEHO
BJIOXKEHO M3BBH OCHOBHOTO JiciicTBHEe. ToBa JOMBIHUTEIHO ClioMara 3a MoTalsHeTo Ha urpayda B
CIICHApUsi Ha Wrpara, BOAM 10 YBEIMYaBaHE Ha JIIOOOMUTCTBOTO W MOTHBHUpPA YYCHHKA Ja
NPOJBIDKU Ja UTpae.

[Torpeburenure HM3MOI3BAT HOBUTE M CTapUTE CH 3HAHUS, 33 Jia MPEOJOJICAT Pa3TUIHU
CUTYaIlMH, J1a HalpeaBaT B UrpaTa WM Jla C€ ChCTe3aBar 1Mo Mexay cu. Mrpauute e modpe na
KOMOMHHUpAT TOJIyYEHUTE 3HAHHUA C TPUIOOMTH B XOJa HA Wrpara BUPTYalHU MPEIMETH.
W3nomn3Baiiku rH, Te MPEOAOISIBAT pa3IUYHU TPYAHOCTH M WIPOBU CHUTyanuu. Taka
HEOOXOAMMOCTTA OT 3HAHUS 32 HANPEAbK B UTPATa CE SBSIBA CEPHO3EH CTUMYJI 32 yYCHE Ha HOBHS
yueOeH MaTepuall, KakTo U IPeroBapsiHe M 3aTBbpKIaBaHEe Ha CTapusl.

3a BCSIKO TMOKa3aHO M H3MOJ3BaHO 3HAHME WIPAYMTe I[OJydyaBaT HIKAaKBa Harpaja.
OrneHsiBaHETO HA TE3M 3HAHMS CTaBa B 3aBUCHUMOCT OT HA4MHA, [0 KOMTO UTpavybT € YCISUI 1A TU
MOKaXke: Jalld € M3MON3Bajl MOJACKAa3KM; 3a KOJKO BpeMe € MpeMHHal 3ajadara; Jajlud ce e
CIpaBUJI 110 HA-I00pYs HAUYKH; AaJIU € MPOSBUII TBOPUECTBO; KOJIKO PECYPCH € M3MOI3Ba.

2.3 Usrpaxnane Ha (pOHOB CIO:KeT 3a yueOHa urpa (Eran 3)

[TonGopbT Ha MpaBUIIEH XKaHP 3a UTpaTa € €AUH OT BAKHUTE MOMEHTH IPU Ch3JaBaHETO I.
Ha mpakTuka urpure OT BCEKH JXaHpP MOTaT Ja C€ HU3IO0J3BaT KAaTro WIPHU ChC CEPHO3HO
npeaHa3HavyeHue, 3a 00y4eHHe WM TPEHHPOBKA HA HAKAKBO yMEHHE. 3a pa3IHYHUTE LIeIH Ha
00y4eHHEeTO U Bh3pacT Ha IieJieBata rpymna odade ca HoAXOIAIIH Pa3IuiHI TUIIOBE UIPU.

Cnen xaTo e U30paH TUIBT HAa UTpara, KOATO IIE Ce peaTu3upa U ydeOHOTO ChAbpIKaHHE,
KOETO IIe ce Biara B Hes, TpsOBa na ObAAT CH3AAJEHH M KOHKPETHHUTE WUIPOBU CHUTYAIUH.
Enunusat HauuH e, Te Aa ObJaT MaKCUMAIHO OJIM3KH J0 peaJHHUTEe YCIOBHS, IPU KOUTO OMXa ce
U3I0JI3BAJIN BJIaraHuTe 3HaHUs. IIpeanMcTBO B TO3M cilydail € TOBa, ye MOTPEOUTENAT MOXKE Ja
BUJU HCTHHCKOTO IMPHUIIOKCHUEC Ha HAYYCHOTO. )lpyr Ha4YMH € IMPUJIaraHe€TO Ha 3HAHUS B
U3MHUCICHH W HECHIIECTBYBAIM CUTyallMd. TyK MpPEAMMCTBO € IO-JIECHOTO Ch3JaBaHE Ha
3a0aBHa CUTYaLUs.

3a urpara e pa3paboTeH U pealnu3upaH CICTHUAT aIrOPUTHM 3a OLIEHSIBAHE HA OTTOBOPHTE
Ha BBIPOCUTE HA YUEHHUIIUTE OT UTpaTa.

1. CnoxHOCTTa Ha BBIIPOCUTE ce OIleHsBa Mo ckaina oT 1 g0 10 kato 1 e 3a Haii-
JecHuTe, a 10 — 3a Hali-TpyIHUTE BBIIPOCH.
2. CroxHOCTTa Ha BBIPOCA Ce YMHOKaBa 1o koeduuument 15. [Ipu nsnon3paxne Ha

IbpBa TMOJCKa3ka KOSPHUIMEHTHT ce HamansBa Ha 10, mpu BTOpa — 5, THH Karo TperaTa
MOJICKa3Ka € BEPHUS OTTOBOP, HE CE JaBaT TOUKH.

3. JloGaBsiHe Ha GoHyc 3a Obp3 orroBop. OTroBOpBHT Ha y4YeHHKA TpsOBa na ce
nonyuyd 10 1 muuyra Bpeme. [lomydyaBaHero Ha OTroBOp MO-paHO OT | MUHYyTa BOJU 10

33

Aemopegepamu na ducepmavuu 3 (2013) 21-55



34

Enena HukosaeBa IlayHnoBa

yBeJIMYaBaHE HAa TOYKUTE HAa YYEHHUKA ChC CTOMHOCTTa Ha CEKYHIUTE, KOUTO OCTaBaT Cjel
OTrOBAPSTHETO HA CHIIMHCKHUS BBIPOC J0 Kpas Ha MUHYyTara. Taka ce reHepupar AOMBIHUTEITHO
TOYKH KaTo O0HYC 32 Obp3 OTIOBOP.

IIpu o3HauaBaHe Ha CIIOKHOCTTA Ha BBIIPOCcA C S, OPOSAT Ha M3IMOJI3BAHUTE TOJCKA3KU C J,
OpoSAT HA CEKYHAWTE, H3MHUHAIN OT 33/[aBAHETO HAa IIBPBUS BBIPOC IO HAMHUPAHETO HA BEPHUS
OTrOBOp Ha BTOPHS BBIIPOC C t, 6oHyCHhT 32 6bp3 oTroBop ¢ 7T (kbaero T = 60 — t), TO KpaHUAT
pe3ynrar R 3a eqHO HUBO ce M34YuCIsiBa 1o GopmyrarTa:

R=S*(15-5*J)+T. (1)

AKO y‘ICHI/IK'bT HC ycnee aa OTFOBOpI/I Ha CbIUINMHCKHUA B"I)HpOC (I/I3HOJ13Ba TpI/ITe IIOACKA3KHUu
WIK Jafie 3 TpeurHu OTroBopa), TOW HE MoJlydyaBa TOYKM 3a TO3W BBIPOC M 3a TOBA HUBO.
Kpaiinusrt pe3yaTar 3a eJHO U3UTPaBaHe Ce MOoJIydyaBa KaTo Cc€ CyMUpAT TOUYKUTE OT BCAKO HUBO.
C Hal-BUCOKUS OT MOCTUTHATUTE PE3YJITaTH YYAaCTHUKBT III€ CE ChCTE3aBa C OCTAHAJIMTE UTpadn
B KJIACUPAHETO MO TOYKHU. 3aJOKEHUAT aITOPUTHM 3a OLEHSBAHE € pealu3hpaH MPOTrpPamMHO C
esuka ActionScript.

[IpenBmxknaa ce CI0XKHOCTTA Ja MOKE JUHAMUYHO Ja C€ KOPUTHPA B 3aBUCUMOCT OT HayMHa,
M0 KOWTO YYEHHIIMTE C€ CIPABSAT C PEIIaBaHETO UM. AKO UTpAaYUTe OTTOBAPAT OBP30 U JIECHO HA
JlaZieH BBIPOC, TO CIOKHOCTTAa HA TO3W BBIPOC IME€ CE€ OIEHHU IMO-HUCKO M HTpayuTe IIe
MOJIy4aBaT IMO-MaJIKO TOYKH OT OTrOBOpa Ha TO3W BBIpoc. M oOpaTHO - ako YYECHHIIMTE CE
3aTPYyJHSABAT C OTrOBapsSiHETO Ha BBIPOC, OLEHEH KaTo TMO-JIECeH, TO HETOBUTE TOYKHU 3a
CIOXHOCT Ime ObmaT yBenuueHW. Haii-ronsiMa TeXKeCT NMpU OmpenessHe Ha CIOKHOCTTa Ha
BBIIpOCa MMa Oposi Ha W3IMOI3BAHUTE TMOJCKA3KH, ThH KAaTo BPEMETO 3a OTTOBOpP 3aBHUCH U OT
OTTOBOpA Ha IIBPBHS BBHIIPOC.

Cno’kHOCTTa Ha €IMH BBIIPOC S Ce Mpenu3uncisiBa, ciuea kato 0vae 3amanaed 100 meru. Kato
KPUTEPH 3a CIIOKHOCT C€ MU3IMOI3BAT BPEMETO 3a OTTOBOP t 1 OpOSAT HA U3MOI3BAHUTE TTOJACKA3KH
win rpemHu otroBopu J. Ilpm w3dmcnsBaHe Ha CIOKHOCTTa C€ M3IOJI3BAT OCPEIHEHUTE MM
croitHocT oT nocneauute 100 otroBopa. M3uncisiBaHeTO cTaBa Mo CieAHUS HAUYMH:

S=1+1*t/60+8*J/3 )
2.4. IlpepaboTBaHe HA NOMYJISIPHU UTPH 32 U3NbJIHSABAHE HA Y4eOHH PYHKIMH

Ha mpakTuka BCsika Wrpa y4u Ha HEIIO W Pa3BUBA HSAKAKBU YMEHHMS — HAOIOJATEITHOCT,
Obp3uHa, TOYHOCT, choOpasuTenHocT. [Ipu moBedeTo OT TAX € HeOOXOIUMO Ja ce BbBEAaT Io-
MaJIK{ WJIH TO-TOJIEMH MPOMEHH, 3a 1a 0baaT e(heKTUBHU KaTo 00pa3oBaTeIHU UTPH.

HarmpaBen e cpaBHUTENIEH aHAN3 HA MOTEHIIMATHUTE Bb3MOKHOCTH Ha T€3U UTPH (Tabimiia
2.1.) mo cneaHWTEe KpUTEpUH: TeMaTUyHo oOyudenue (1), cumynauus Ha peanaHocT (2),
3aro3HaBaHe ¢ npodecud (3), moyiydaBaHe Ha TOMBJIHUTETHA HHOpMalHs (4), epcoHaTU3aUs
(5), B3aumoeiictBue Mexy urpaun (6). Kpurepuure ca olieHeHH MO CAEAHUS HAYMH: Aa — 1; OT
yactu — 0,5; e — 0.

Pagapuute nuarpamu mo tabmuna 2.1. ca mpeacraBenu Ha durypu 2.13. go 2.20. Cse
CBETJIOBHOJIETOBO Ca IIOKAa3aHU CTOMHOCTUTE 3a KOHKPETHaTa WMIpa, a C ThMHOBHOJETOBO —
CpPEeIHUTE CTOMHOCTU Ha KPUTEPUUTE.
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W @ | G | 4 ) | (6)
Sabotage 1] 05 0,5 0 0 0
The Sims 1 1 0,5 1 1 1
Farmville 1] 05 1 1 1 1
Treasure Isle 1] 05 0,5 1 1 1
CastleVille 1| 05 1 1 1 1
Starcraft 1 1 0,5 0,5 0,5 1
NpeaMeT B KapTHUHA 1 0,5 0,5 0 0 0
First person shooter | 1 | 0,5 0,5 1 1 1
Cpenso 1 {0,625 0,625 | 0,6875 | 0,6875 | 0,75

Tabnuua 2.1. CpaBHHUTEIHA XapaKTEPUCTHKA HA TTOTEHIIMATHUTE B3MOKHOCTH HA HSIKOJIKO

KOMEPCHAIHU UT'PU

B CpegHo

B Sabotage TeMaTUHO
06y4eHne

cumynauus Ha 3anos3HaBaHe C

O The Sims

B CpegHo TEMaTU4HO
obyyeHve

cnMynauma Ha 3ano3HaBaHe C

cumMmynaumna Ha 3ano3HaBaHe C

peanHoct npodecumn
. ponbHUTenNHa
B3aumopaencreune
MHopmauus

nepcoHanusauynsa

peanHocT npodpecuu peanHocT npodecum
. ONMbfHUTENHA
B3aumonencTsne A B3aVMOAEencTBUE pomenrvTena
VHdopmaLms nHcpopmaLms
nepcoHanuauus nepcoHanuaaLms

@ Farmuille O Treasure Isle

B CpegHo B CpefiHo TEMaTUYHO
TemMmaTtTn4dHo 06y"|eH|/|e

obyyeHve

3arno3HaBaHe C
npogecun

cuMynauua Ha
peanHocT

OOonblHUTENHA

B3anmopaencTane
A MHopMaums

nepcoHannsauna
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O CastleVille B CpeaHo
o CpeanO TeMaTHHO O Starcraft TeMaTu4yHoO
oby4eHune
oby4yeHne
cumMynaums Ha 3ano3HaBaHe C
cvmynaums Ha 3ano3HaBaHe C
peanHocT npodpecun
peanHocT npogeecum
. AonbrHuTeNnHa
B3anmMopgencTeme . OOMbMHUTENHA
nHcpopmaums B3aumMogevicTeme WHdopMALKS
nepcoHanmsauns nepcoHanvsauus
@ CpeaHo O First person
shooter TeMaTMyHO
TemaTMyHoO
O npeaver B B CpenHo oByyeHune
KapTMHa oby4yeHue
CUMynaus Ha 3aM03HaBaHE G cumynaums Ha 3anosHaBaHe C
peanHocT npocecum peanHocT npodpecuu
. AOMbhHUTENHA
B3avmopencTsme . AonbrHUTENHa
nHdopmaums B3avMmogencTsne MHCPOpMALYS
nepcoHanvsauus
nepcoHanusaums

@urypu 2.13. 1o 2.20. Pagapau auarpamu no tabmnuna 2.1.

Bceeku jxaHp Ha KOMEpPCHAIIHM WIPU HMMa IOTCHIMATHA BBH3MOXKHOCT 3a OOy4YeHHE Ha
pa3IMYHU TUTIOBE OOyuYeHHE CHOpeNa Bb3pacrTa, mpodecusita MU TeMaTHYHATA HACOYEHOCT Ha
oOyuaBanute. 3a na ObAEe BB3MOKHO OOYyUEHHETO, € HEOOXOAMMO Ja C€ HAmpaBsIT MAaJIKH
MIPOMEHH U Ja C€ BKJIFOYH Y4eOHO ChIbPKaHUE.

2.5 U3Boam

3a peanu3upaHe Ha wuUrpara B JUCEPTAllMOHHUSA TPyA € pa3paboTeHa NpoIenypa,
olpeiensia MOCIeI0BATETHOCTTa Ha ONepallMiTe 32 MPOEKTUPaHe U U3pabOTBaHE HA CEPHO3HU
urpu. [lponenypara npunara MmoauduKanus Ha ChIIECTBYBAI METOJ] 3a pa3pab0oTBaHe HAa UTPH C
BKJIIOUEH ydyeOeH marepuas. Pazpaborenara mporeaypa € CTpyKTypupaHa B ceieMm erama. Te
BKJIIOYBAT JEWHOCTH 10 MpPOEKTUPAHE, pealu3upaHe, TECTBaHE U KOMEpCHAIM3MpaHe Ha
CepHO3Ha Urpa ¢ yueOHa Iel.

MortuBupaH € u300p Ha IejeBa rpymna Ha o0y4aeMu OT Bb3pacToB cheTaB 11-12 rogumHu
YYEHHUIIH (TIeTH KJIac) Mopaau 0coOEHOCTTa Ha OBIrapcKoTo 0Opa3oBaHuE J1a BbBEXKIa 00ydeHHe
M0 pa3IMYHK MPEJIMETH Ha TOBA HUBO M MOpaaM CHeluQHKaTa Ha Ta3d Bb3PacTOBa Tpyma 3a
YCBOSIBAHE Ha 3HAHMS.

Pa3zpaborenara y4eOHa Wrpa M BKJIIOYEHUAT y4eOEH MaTepHal B Hes ca ChIVIaCyBaHM C
yuuTenu mo yudeOeH mnpeamer ,leorpadus M WMKOHOMHUKA’, TpEnojaBalld Ha YYCHHIH OT
1esieBara rpymna — 5-Tu v 6-Tu Kiac.

B pa3paborenaTa urpa e 3aj0’k€Ha aIaliTUBHA TPOIeAypa 3a MpOMsHAa Ha CIOKHOCTTa Ha
3a/lauuTe, KOUTO C€ pelIaBaT. AKO UTpauuTe OTroBapsAT OBP30 U JIECHO Ha JAJCH BBIPOC, TO
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HEropara CJI0KHOCT aBTOMAaTU4HO ce HamalsiBa. [ oOpaTHO - ako yuyeHMLUTE ce 3aTpyAHsABaT C
OTrOBAPSIHETO Ha BBIIPOC, OLICHEH KATO M0-JIECEH, TO HErOBUTE TOYKH 32 CJII0)KHOCT aBTOMaTUYHO
CE yBeJIMYaBar.

VY4acTHUKBT B yueOHaTa Urpa MoKe Jla M3I10JI3Ba Beue MPUAOOUTH 3HAHUS U YMEHMs WIN
Jla TIOJIy4d TaKMBa B XOJia Ha Urpara. 3aToBa BCUYKH HEOOXOJUMHU 3HAHUS U y4eOHU MaTepuaiu
ce BKJIIOYBAT B WIpaTa Taka, 4e Ja ObJaT JIECHO JOCTBIIHU 3a urpaemmre. MoruBainus Ha
yJallluTe 3a U3I0J3BaHE HA CEPHO3HATAa UIpa Ce€ CTUMYJHUpA M Upe3 CUCTeMaTa 3a OLEHSIBaHE U
Harpaxx[aBaHe Ha [NOKa3aHUTE 3HAHUS U YMEHHUS.

['omsiMma yacT OT ChIIECTBYBAIIUTE HEYy4eOHM KOMIIIOTBPHM MIPU MOraT Ja ce
MoU(UIUPAT O CEPUO3HU TAaKUBA upe3 100aBsiHEe Ha yueOHO chabpkaHue. ToBa, koeTo TpsiOBa
Jla ce IPOMEHHM IIpU MOBEYETO OT TAX € JOCTOBEPHOCTTA Ha MapaMeTpUTE, a UIPOBUTE OOEKTH Ja
OTroBapsAT B IHO-TOJsIMA CTENEH Ha pealHuTe TakuBa. HampaBeHo e cpaBHeHHEe Ha
HNOTEHIMAIHUTE BB3MOXHOCTH Ha IPEACTAaBEHUTE WIPH 3a HM3MbJIHABAHE HA Y4eOHU IIETH.
CpaBHEHMETO € WIIIOCTPUPAHO Ype3 pajlapHa JuarpaMa 3a BCsKa KOHKPETHA Urpa M eHa o0Iua
TabauIa.

I'naBa 3. Pa3zpaboTBaHe Ha eJIeKTPOHHA UI'PA 32 YYCHHIH

Pa3zpaboTBaHeTo Ha CEpUO3HH UTPH OOMKHOBEHO M3HCKBA €KUM OT Pa3paOOTUHIIM, KOWTO
BKJIFOYBA MPOEKTAHTH, MPOTPAMUCTH, CICHHUATUCTA B OOJIACTUTE Ha TpaduKaTa, M3KYCTBEHUS
MHTEJIEKT, OCUTYPSIBaHE HA KaYeCTBOTO, PEKUCHOPH, XOpa HAa U3KYCTBOTO U MY3UKAITHU TEXHUIIH.
Cepuo3HuTe y4eOHU UTPH U3UCKBAT CHIIO U €KCIEPTH IO €CTECTBOTO HA YYEOHUS IPEMET C el
Jla ce MPEIOCTaBH IO MOIXO/IAI U MPABIONOA00eH HaYHH Chabpkanuero [3, 16].

Pa3zpaboTBaHeTo Ha KOMIIOTHPHH WIPH € MHTEH3MBEH TBOPYECKH MPOIEC Npe3 LSI0TO
BpEeMeTpacHe Ha MPOEKTHpaHeTo. TO W3MCKBA MHTETPUpPAHE HA YCWIUATA U CHTPYAHUYECTBO
MEXIY Pa3NuuHU Npo(ecHOHATHN CeKHIHM, B CpPaBHEHHE C TEe3W 3a APYrH BHIOBE codTyepHH
cucremMd. Ch3aaBaHeTO Ha WIPU MMA MYITUIUCHMIUIMHAPHA MPUPOAA, 3alI0TO B JIOMBIHEHUE
KbM CO(TYyEepHOTO pa3BUTHE CH3aBAHETO HA UTPH BKIIFOYBA 00JIACTH KAaTO UTPOBO MPOCKTUPAHE,
NPOCKTHPaHEe Ha HUBA W CIOXKET, TpauyeH IU3aiflH U WM3IBIHEHHE, 3BYKOBO HHIXKCHEPCTBO,
KOMEepCHAIN3aIHsI.

3.1. Texnosorumu npu pa3padéorBane Ha urpara ,,Kaprara”

[Ipe3 mocneaHUTE TOJUHU UTPOBATa MHIYCTPHUS € U3TOYHUK Ha Hai-moOpute codTyepHH
TEXHOJIOTMU Ha maszapa. ['eHeparopure Ha 3D clieHM ¥ WrpoOBUTE MAIIMHU TPEBB3XOXKAAT IO
NPEJICTaBsIHE W TMapaMeTpy MpOrpaMUTe 3a W3MbBJIHEHHE Ha TMPWIOKEHHUS, Ch3IaJCHU B
cepuo3HaTa HHIycTpus. rpure ca oTpa3uwiim OCHOBHUTE OCOOCHOCTH Ha YOBEUIKOTO MOBEJICHUE,
a ynoOHuAT uHTepdeic chb3aBa BB3MOXKHOCT Ha XOpaTa Ja W3IMOJI3BAT MPUIOKEHHUATA Ha
norpeduTesncka ManrHa. Irpute 3a MHOTO UTpadu ca YChbBBPIICHCTBATH MPEXOBUTE MPOTOKOJIN
U OMOJIMOTEKUTE, KOETO MO3BOJISIBA HA UTPAYUTE Ja CE€ MPUCHEIUHAT KbM BUPTYaTHHS CBST OT
BCSIKO MSICTO Ha IUUTAHETaTa.

B paspaborBanara urpa ,,Kaprara” 6a3ara oT maHHU chabpxa Tpu Tadbmuim (¢ur. 3.1.).
[IppBara BkIIOYBa MH(POpPMALHKA 32 Y4eOHOTO CBHABPKAHUE U BbIpocuTe. BTopara Tabmuia
Cchabpka MHGoOpManus 3a morpedutenure. B Tperata Tabnmuia ce HamMupa JOIBIHHTEIHATA
uHopMaIMs 3a MecTaTa, KOUTO UTPaybT MOCeIaBa. 3a Bpb3Ka ¢ 0a3aTa OT JaHHU Ce TMOJ3Ba KO
Ha e3uka PHP.
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M3BexpaHe Ha knacupaHe < | Tabn.2
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®urypa 3.1. Bpb3ka Ha nporpamata ¢ TpuTe TabauIM Ha 0a3aTa TaHHU

bazara ot naHHu e cb3fgajgeHa upe3 cucremara phpMyAdmin. He e HeoOxoaumo na ce
U3M0JI3Ba creunuanusupan codryep npu OopaBeHeTo ¢ 0a3aTra JaHHH, a 33 aJMUHHCTPATOPCKH
MaHeNl ce MOJ3Ba ChIaTa cUCTeMa C (DYHKIHOHATHOCTHTE, KOMTO IO3BOJIABA CHCTEMaTa. 3a
peanu3anuATa Ha MOTpPeOMTENCKUA HHTepdeiic ce u3moi3Ba IaTgopMara 3a Ch3JaBaHE Ha
uHTepakTuBHU npuioxenus Flash CS4 u ckpunroBus e3ux ActionScript 3.
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BnusaHe B cuctemarta c rlOTpeﬁl/ITeﬂCKO nme n napona
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M3Gop Ha rpyna Bbnpocu (y4yebeH npeameT v Bb3pa
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3aaaBaHe Ha MbpBUSA BbNPOC
!

3aTtpyaHeHue ¢
oTtrosopa?

3agaBaHe Ha BTOpU BBMNPOC

ITpoekTupaHe u pa3paboTBaHe Ha €JIEKTPOHHU UI'PU 3a YYEeHHUIM Kato web-6asupana yciayra

3.2. CTpykTypa u pyHkuumu Ha yyeOHnarta urpa ,,Kaprara”

Hos onut

BepeH nu e oTroBopbT?

MonyyaBaHe Ha

cnensatua no

cuna nojckaska

ToBa TpeTa
nogckaska nv e?

M3uncnsiBaHe Ha ToukuTe 3a
BbMpoca

He )

HynupaHe Ha ToukuTe 3a Bbnpoca

LDocTturHat nu e

PesynTaTbT no-go6b

nocnegHnaT > NN € oT NpeaunLLIHNTe
rpag? pesyntatn?
fa la
He
WM3BexpaaHe Ha kpaeH pesyntaT <
»
<
Y Y

MN3BexpgaHe Ha knacupaHe

3anuc Ha KpaeH pesynTaTt

Qurypa 3.2. DyHKIIMOHATHO OMUCAHUE HA CHUCTeMaTa

Asmopegpepamu
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Cro:xer Ha pa3paboTeHaTa urpa

B nmucepranmonnata pabora e m30paHa TemaruyHara oOjact ,,reorpadus’, 3a KOATO ce
MpOeKTHpa cepuo3Ha urpa 3a oOyueHue. M30pano e temarnyHo mMme Ha wurpara ,,Kaprara”.
OyHkuroHamHaTa OJIOK-CXeMa 3a X0Ja Ha Urpara e mokasana Ha gurypa 3.2.

Pa3zpaboTeHusT crieHapuii ¢ UrpoBO M 00pa30BATETHO ChAbPKAHHE € WIIOCTPUPAH Ha

¢urypu 3.4. u 3.6.

VimeTo Ha rpag Bpaua uasa ot
aymara «BpaTtuya» U no-To4Ho oT
MMeTo Ha npoxoga BpaTuarta, Kointo
€ Ha BxoAa Ha rpaga. B 6nusocT go
rpaga ce Hamupa BpadaHckaTa
nnaHuHa. 3a Hesa ca XapaKTepHW
BUCOKWTE OTBECHW CKanu u
MHOXECTBO NeLlepu, Hain-nonynsapHa
oT KouTo e JlegeHuka. [lHec Ta3u
neuepa e obnaropogeHa u
ocseTeHa. B Hea BCceKu aeH Bnu3aTt
rpynu TYPUCTH C eKCKYP30BOA,
KOWTO MoKa3ga Hal-MHTepecHuTe
thopmu 1 0BpasyBaHusa B Hes.

@urypa 3.4. Hauun Ha moxaBaHe Ha uH(opmauus 3a 00ekT moj ¢opMaTa Ha KapTUHA U
TEKCT, U3MOI3BaH B UTPaTa.

CrokeThT Ha Urpara € CIEIHH: MPHU 3al0YBAaHE HA UTpaTa YYaCTHUKBT HAMHUpa Mapye oT
kaptata Ha bbiarapus, ckpuTo B cTapa KHUra. B HauamoTo Ha KHUTaTa MMa KpaTbK TEKCT, KOUTO
MOJIKaHs WIpaya Jla 3allouyHe MbTELIECTBHE N0 I'paja, KOMTO € oTOens3aH Ha MapyeTo KapTa.
TexkcTbT OT KHMrata obemaBa 3a0aBHO I'bTYBaHE, KOETO IIE MY JAajae BB3MOXKHOCT Ja HAaydu
MHTEepeCcCHH (PaKTH 3a CTpaHaTa, KAKTO M Jla M3IUTa 3HaHUATA CU IO n30paHaTa TeMa.

[IpTyBaiiku, urpaubT MpodnTa HHGOPMALIUS 32 JaJeHa 3a0€NIeKUTEITHOCT B o0nactTa. Tazu
uHpopMaIMs My € HY)KHA 3a JOCTUTaHE Ha CTasTa ¢ OCHOBHHUs BBIpOC. MrpaubT Hamupa
BBIPOCA U YETUPU BB3MOKHU OTTOBOPA.

AKO OTroBOPBT Ha 3a/1aJICHUs BBIIPOC 3aTPYAHH YUEHHKA, TOM MOXeE Ja M3MO0JI3Ba 10 TPH
MOJ/ICKa3KM, KOUTO MOJy4yaBa 1o pejia Ha TAXHaTa cuiia. AKO UTpaybT Aajie TPelieH OTroBOp, TOM
aBTOMATHYHO IOJIy4aBa CIie/IBalllaTa MO CHJa HEHM3MOJ3BaHa IOJCKa3ka, a KOe(UIMEHTHT, C
KONTO Ce YMHOKaBa CJI0)KHOCTTa Ha BBIPOCA, C€ HamMalsAiBa. AKO HE € JOCTUIHal A0 TpeTara
MoJICKa3Ka, KOSITO € W BEPHUAT OTrOBOP, MUIPaybT IOJydyaBa BB3MOXKHOCT J1a CE€ ONHTa Ja

OTrOBOpH OLIC CAWH IIbT.
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ITpoekTupaHe u pa3paboTBaHe Ha €JIEKTPOHHU UI'PU 3a YYEeHHUIM Kato web-6asupana yciayra

Koraro wrpausT naje npaBHIEH OTTOBOp, TOH MOJydaBa ONpeAeNeH Opol TOUYKH, B
3aBUCHMOCT OT BPEMETO 32 OTTOBOP, U3IOJI3BAaHHUTE MOJCKA3KK M TPYJHOCTTA Ha 3anadata. OcBeH
TOBA, UTPAYBT MOTy4aBa U MHTEPECHH (aKTH, CBbP3aHM C TEMaTa Ha 3a/1a4aTa.

Urpara 3aBbpiIBa, KOraTo UrpaybT MUHE Mpe3 BCHYKM IpagoBe Ha Kaprara. TOYKHTE,
HOJIy4eHH OT BCEKHU I'Paj ce€ CyMUpAT M Taka Ce MMoJydaBa KpailHHsi OpOil TOYKM 32 KOHKPETHOTO
M3UIpaBaHe Ha Wrpara. MOTHBAIMATa HAa YYACTHHIMTE Ce CTUMYJHMpa M 4pe3 Kiacalusra Ha
YUYCHHILIUTE, B KOSITO KJIAacalis BCEKH YYEHHK y4acTBa C HA-BUCOKHUS CH Pe3yJITar.

Tosu cueHapuit Ha cepruo3Ha Urpa € pa3pabdoTBaH MPOrPaMHO M TEMATHYHO OT JOKTOPAHTA.
Eranure Ha W3NBIHEHMETO HA Wrpara ca OIKMCBAaHM B pa3pabOTBaHAaTa WIpa ce 3anarar
MHOXECTBO 33/1a4M 32 pelIaBaHe.

N30paHusT XaHp Ha Wrpara B JMCEPTALMOHHUS TPYA € MOTHUBHPAH U C MOTCHIMANHATa
BB3MOXKHOCT 33 Pa3LIMPsIBaHE U JOIBJIBAHE HA YUCOHUsSI MaTepHall Ype3 JTOMbIHUTEITHN 3aIliCH B
0a3ara JaHHU Ha UTpara.

3HaeTte nun, ye ... [eorpadcuara ce
pasfgens Ha MHOXEeCTBO HayKMm,
n3yyasallyy pasfnuyHu YacTu OT Hed.
Taknea Haykn ca: [eomopdhonoruns,
KapTtorpadpusa, Xngponorua u
OkeaHonorua, AHTponorpacunsa u
MkoHomuuecka reorpadums.

Oo6pe )

@urypa 3.6. Haunx Ha nojiaBaHe Ha JOI'bJIHUTEIHATa HHPOPMALUSI

Ponsta Ha ydyacTHMLUTE B CEpHO3HaTa WUrpa € omucaHa (GopMmaiHO 4pe3 OJOK-Auarpama
(dbur. 3.7) Ha ¢yHKIMHTE Ha TpOrpamMHATAa CHCTEMa M B3aMMOAEHCTBHETO ¢ Hes. MojaenbT
OTYMTa B sIBHA ()OopMa poJIATa Ha yJacTHULIMTE B Ipolieca Ha OOyuyeHHE — YUUTENIH, YYCHULU U
pa3paboOTUYUITUTE HA UTPH.

[IpuHOCHT Ha cepruo3HaTa Mrpa 3a mpoleca Ha oOydeHHE Ha YYEHHIUTE € Ja IMOATbpiKa
MHTEpeca U Ch3HAHUETO aKTHBHO YpEe3 UTPOBHU €IIEMEHTH, a IIPU aKTUBHO Ch3HAHUE MOTCHIUATBT
3a 10-OBpP30 M KauyecTBEHO OOydeHHE € IO-TOJsIM. 3aToBa B CEpHO3HATAa HWIrpa ce Hpuiiara
aTpaKTUBEH MHTep(eiic Ha B3auMO/IeiCTBIE ¢ KOMIIOTHPA U CIOXKET Ha 00yYEHUETO, IIPE/ICTaBeH
B UI'POBHU CTHIL
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[IpenopruBa ce mpeaBapuTeNHa IMOATOTOBKA HAa YUYEHUIUTE (3all03HaBaHE C Y4eOHHS
MaTepuall B Kjac WIM OT y4yeOHMKa) 3a MOJI3BaHE Ha Wrpara W 3a OOSCHEHHs 3a OYaKBAHUS
o0Opa3oBareseH pe3yaTar OT Hesl.

ydutenun W3KyCTBEHHa Normka yyYyeHuun

OnHaMmu4Ha
| CTpyKTYpa

ApXuTeKTypal
1 Cb3aaBaHe}
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|
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I
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|
I
1
I
|
I

Eﬁanmd)nkaunHuGHﬂBaHe}

®durypa 3.7. @yHKITMOHAIHA CXeMa Ha TIPHIIOKEHHUS MOJIET

Wrpara He npeiara NpsKo B3aMMOACHCTBUE MEXAY OTACITHUTE UTPAYU, HO TE MOTaT J1a ce
ChCTE3aBAT MOMEXKIY CU ChC CBOUTE Hail-10OpH MOCTH)KEHHUS B KpaHUTE pe3yNTaTH MO JaJIeH
yuebeH mpeaMeT W Bb3pacToBa Irpymna. ToBa mo3BossiBa Jja ce pealn3upa ChCTE3aHUE OT TUIA
YYEHHK Cpelly OCTaHaJIuTe y4eHHMIHM. 110 TO3u HauMH € ImpencTaBeH ChCTE3aTelIHUs €JIEMEHT B
urpata. Urpaunre moraT na urpasT HeOrpaHMueH Opoil MbTH Mrpara, KaTo c€ ONUTBAT Ja
IIOCTUTHAT TI0-BUCOK KPAEH PE3yJITaT, U3MOI3BAKU OJyYEeHUTE 3HAHUS.

[IpenBuxna ce BbIPOCUTE J1a ce ChbXpaHsBaT B 0a3a OT JaHHU U PA3JINYHO MOJAMHOXKECTBO
OT TX Ja ce 3aJaBaT NpU BcAKa urpa. Taka MOTEHIMATHO C€ MOTHBUPAT YYEHHUIUTE J1a ce
HOJTOTBAT 3a M0-100p0 MpencTaBsiHe, HaydaBalku ypouuTe c. IIo TO3u HauumH ydyeHUIUTE ce
ChCTE3aBAT I'bPBOHAUYAJIHO C JIOTMKAaTa Ha CEpPHO3HATa MIpa U B IOCIEACTBHE MOMEXKAY CH,
CTpeMEeNKH ce Ja NoJ00pAT COOCTBEHUTE CU MOCTUIKEHUSI B CPAaBHEHUE ChC ChYUCHUIUTE CH.

3.3. PazBurtue u cbnposo:xaane (Eran 7)

YacT oT M3cheBaHusITa Ca CBbP3aHH C €IUH OT ChBPEMEHHHTE TOAXO0/IH 32 aJaTUpaHe Ha
urpara KbM KOHKPETEH yJaCTHHK — NepCOHAIM3MpPaHe Ha Urpara 4pe3 W3MoN3BaHe Ha HEBPOHHH
mpexu (purypa 3.9.) 3a nperneHka Ha rpymna oT BbIPOCH, HAH-TIOIXOIAIIN 32 KOHKPETCH YUCHHK.
OcCBEH aHATMTHYHH KOJIMYECTBEHN OIIEHKH 3a TEKyIllaTa YCIIeBaeMOCT Ha YUYEHHKa, Ca MPABEHU H
ONMUTH 32 H3IMOJI3BaHE Ha KOJIM4YecTBeHa (opManm3amus ¢ HEBPOHHH Mpexun. ONUTHT Ha
JFiCepTaHTa MOKa3Ba, Ye BJIaraHeTo Ha aJIallTHBHU BH3MOKHOCTH Ha UTPaTa KbM OTIEIICH YUECHHK
¥Ma TOJISIM TIOTeHIIMAIT 32 M3II0JI3BaHE U MIPUIIOKEHHE Ha CEPUO3HHUTE UIPU B yueOeH Ipoliec.

Aemopegepamu na ducepmavuu 3 (2013) 21-55



ITpoekTupaHe u pa3paboTBaHe Ha €JIEKTPOHHU UI'PU 3a YYEeHHUIM Kato web-6asupana yciayra

Wor iy

Zero fayer firsi layer second fayer
(i) iicen) fouiu)

®urypa 3.9. Tpucnoitna cxema Ha HEBpOHHA MpeXKa

Hanpumep 4pe3 moaxosmo opa3MmepsiBaHe Ha CbOTBETHA HEBPOHHA MpEKa MOXKE Ja ce
OLICHSBAT U ICUXOJIOTMYECKUTE U MPO(ECHOHATHUTE HAKIOHHOCTU KbM ollpeseneHa Hayka. Ha

BXOJ]a Ha HEBPOHHATa Mpexa ce mojasa Bektop X ( X; mo X,), kato X, ¢ 1 ako oTroBopa Ha

BBIIpOC | € BepeH. CToitHOCcTTa HA X; € 0, aKO OTTOBOPBT Ha BHIPOC | € TPelIeH.

1, npu _6epeH _ omeo60p _ HA _ CbOMBEMHUA _ 6bNPOC (4)
X =

0,npu _epewen

HeBpoHHaTa Mpexa uMa x M3X0Ja, KaTO HA BCEKM H3XOJ CE€ OIpeless CKIOHHOCTTAa Ha
yU4€HUKa KbM ollpejeneHa Hayka. [Ipu croiiHOCT Ha u3xojga 1 — TOM MMa CKIOHHOCT KbM
HayKara, a Ipu cTolHocT 0 — HAMa.

[Tpumep: 3a 80% OT ydeHUIUTE ce H3BBpPILIBA OOYUYCHHWE Ha HEBpPOHHATa MpEXka, 3a
octrananute 20% ce mpaBu OMUT Ja CE ONpeAeIn KbM KOs rpyla NpuHauiekaT (KbM KOU BUAOBE
HayKd MMaT CKJIOHHOCT ydeHunure). V3mon3BaHETO Ha TO3M METOJ MOXKE Jla Ce€ H3II0J3Ba 3a
n300p Ha MO-TSACHO CHEIHATU3UPaHN BBIIPOCH OT U30paHaTa OT yueHUKa TeMaTHKa.

bermie nperieneno, ye uU3cieaBaHETO M U3MOI3BAHETO HA HEBPOHHHU MPEKU B Ta3W HACOKa OH
UMajgo CMHCBHJI ClleJ] Karo pa3paboTeHara cucreMa ObJe pasmupeHa upe3 1go00aBsHE Ha
3HAYUTEITHO MO-TOJSIM OpOii BH3MOKHHU BBIIPOCH.

[Ipu no-HaTaThIIHO pa3BUTHE U yBeIUYaBaHE HA OpOsl HA BBIPOCHUTE, ChOTBETHO OpOST Ha
HEOOXOAMMHUTE MPOBEPKH, BKIIOYEH B UIpaTa ChIIO I Ce yBelIMuyaBa. 3aTOBa MOXe Ja Obje
HEOOXOAMMO ONTHUMM3UpaHe (MUHUMHU3MpPAHE) HAa H3IOJI3BaHATAa IaMeT 3a pealu3upaHe Ha
nporpamara. Pe3ynaratu, cBbp3aHu ¢ T€3M U3CIEIBAHUS ca MyOJIMKYBaHM 3a YT Kjac 00eKTH —
nyOiukanus [4] ot ciuchka Ha aBTOpCKH myOsmkanuu. PaboTaTa B Ta3u Hacoka He € 3aBbplIeHa
U € 00EKT Ha OBb/ICIIN U3CIeIBaHUS.

Pa3paboTrenara urpa Moxke /1a ce Ioj3Ba B [Ba peKuMa:

- KaTo CaMOCTOSTEIIHA IIporpama Ha JIOKaJIeH KOMIIOTbBP;

- karo Web ycnyra, 10 KoATO y4eHUIMTE JOCTUTAT U MOJA3BAT KaTo WWW HH(pOpMaIMOHHA
yciyra B IHTepHeT.

W3non3Banero Ha wurpata kato Web yciayra M3WCKBa W pelllaBaHe Ha JOMBIHUTEIHU
QITOPUTMUYHU U IPOrPAMHU 33J]a4H KaTO:
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- yIpaBJeHHEe Ha MOTPEOUTENCKAaTa PETUCTPALIUS;

- MOJI3BaHE BH3ME3/IHO WUJIH O0€3BB3ME3/IHO Ha UTPaTa;

[Ipunarane Ha JOOMBIHUTEIHH MPOTPAMHU TEXHOJOTHMM U PELICHHUS 32 KOJEKTUBHOTO
W3MOJI3BaHEe HA Wrpara Karo: NMpuWJlaraHe Ha apXWUTEKTypa, OpueHTHUpaHa KbM yciayrd - SOA
(Service Oriented Architecture), dbopmarupane Ha yciayrara B IPOIpaMEH MOJIYJ, CHIJIACHO
cranmapra WSDL (Web service Description Language) naekmapupane Ha urpara B
obmomocteian Katano3u kato UDDI (Universal Description and Dicovery and Integration) [13].

Peanusupanero Ha pa3paboTeHaTta urpa kato Web yciryra ¢ BKIIOYBaHE Ha CbBPEMEHHHTE
UH(POPMAITMOHHU TEXHOJIOTHH U CTAHJAPTH Ce WIrOCTpupa upe3 durypa 3.11.

PHP xon

_____ w e
........ : —
s
................... uDDI 5
""" perucThp v
E
R
o mm Em Em e Em o Em o Em Em e = ~
! 1
" | BPB3Ka
| ek " XML,
| SOAP XML, HTML ¢dopmar manHn
\ Hrpa URLuarea | 1 i SOAP crobmerue
S == === - http  Tpancmopr

N
-

A

Knuent/yueHHIK

@urypa 3.11. Mogen, opueHTHpaH KbM YCIYrd
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ITpoekTupaHe u pa3paboTBaHe Ha €JIEKTPOHHU UI'PU 3a YYEeHHUIM Kato web-6asupana yciayra

KnueHTsbT (Y4eHUKBT) MIPpaBH 3asiBKa 32 ThPCEHE Ha OIpeJieieHa TeMaTHuHa HHpopMaIus B
urpara, KosTo 3asBka ce ornpaBsa kbM UDDI, kpaeto ce peructpupa yueHuksT. UDDI Thpcu
nojxozsmara uHpopmanus 1 Bpbina Ha kimeHTa/yuenuka URL anpeca Ha urparta. Tepcenero
npoAb/DKaBa Kato moiydeHuar ot kinuenta URL aznpec ce mpenaBa KbM CHOTBETHHUSI CHPBBP
nocpenctBom http TpancmopreH npoTokos. Ha mo-BHCOKO JOrHYecKo HUBO KOMYHHUKAIIHATA CE€
ochiecTBsaBa upe3 mportokona SOAP. ®dopMmarsT Ha TaHHUTE € OT BHAA
CepBBpBT TOJTy4aBa OT KIMEHTa 3asBKaTa, UACHTHUIMpA 1 U ce CBBbp3Ba mocpeacrsom PHP
KOJl C ThpCeHaTa TeMaTH4Ha 00JacT, KOSATO Toj3Ba MH(GOpMamus OT ChOTBETHa 0a3a JaHHHU.
Onucanunero Ha urpara kato Web yciayra ¢ BikiIodeHuTe B 0Oa3aTa JaHHU €JIEMEHTH € B
oosuBkara Ha WSDL. Hamepenara mnpopmanust mo o6pareH mbT Mpe3 ChpBbpa IOCTHTA 0

KIIMEHTa/yICeHUKA.

Wznon3Banero Ha Web yciayrute B mporeca Ha oOpa3oBaHHETO pas3IiupsBa Kpbra Ha
norpedurenuTe Ha ycayrara. [Ipyro nmpeauMCcTBO Ha Ch3/AaBaHETO HA CEPUO3HH UTpH kato Web
yCIYTH € MOBHILABaHE Ha KayecTBOTO Ha 0Opa3oBaHMETO, ThHl KaTo MpH Ch3laBaHeTo Ha Web

ycnyru ce (hoKycHupa v BbpXY Kaue€CTBOTO Ha MPEUIaraHUTe TPOJTYKTH.

B tabnuua 3.4. ca cpaBHEHU HSKOM OT MPEACTABEHUTE B IVIaBa | UTPU W MPOEKTHUpAHATa 3a
HEeIUTe Ha JuceprauusaTa urpu. CpaBHEHHUETO € HAIPaBeHO MO CIEIHUTE KPUTEpUU: HAIUYUE Ha
CHUMKHM WM aHUMAIlMM 10 TeMaTHKaTa;, (OpMYyJIUpPAaHU BBIPOCH; TOJABAHE HA MOJCKAa3Ka U
B3aHMMOJICHICTBHE
nepcoHaau3anus Ha urpara. Kpurepuure ca olieHeHH 1Mo cieaHus HauuH: 1a — 1; ot wactu — 0,5;
He — 0. [lo maHHWTE OT TabnMIaTa € ChCTAaBEHA JMarpama KaTto BCSKa OT UTPUTE € CPaBHEHA ChC

JOITbJIHUTCIIHA

uHpOpMaIHs;

cpejiHaTa CTOMHOCT Ha Kputepuure (purypa 3.12.).

MEXTY

UTPAYUTE;

npejjiara’e

HTML, XML.

CHumkn/Anmmaums | Bunpocu | MNMogckaska | Bsanmopgencteue | NepcoHanusauus
Cupwma Meauna 0,5 1 0 0 0
MingoVille 1 0,5 1 0,5 0,5
Nintendo Wee 1 0 0 1 1
WeMakeWords 0 0,5 0 1 0,5
KapTtaTa 1 1 1 0,5 0,5
CpegHo 0,7 0,6 0,4 0,6 0,5

Tabnuma 3.4. CpaBHeHHe Ha MPOEKTUpaHaTa UTpa ¢ APYTH YICOHH UTPH

HampaBeH e 1 BTOpH CpaBHHTENIEH aHaJIH3 Ha BH3MOXKHOCTUTE Ha pa3paboTBaHaTa cuCTeMa
C TIOTEHLMATHUTE Bh3MOXKHOCTH Ha OMUCAHUTE B INIaBa 2 KOMEPCHATIHH UTPH 32 M3IbIHABAHE HA
y4yeOHu (yHKIMU TpU MUHUMaiIHU npomeHd. CpaBHenmero (Tabnwmma 3.5.) e HampaBeHO MO
CIIETHUTE KPUTEPUM: TEeMaTU4YHO oOydeHue (1), cumynanus Ha peanHocT (2), 3all03HaBaHE C
npodecun (3), monayyaBaHe Ha JONBJIHUTENHAa wuHpopmanus (4), nepcoHammzamus (5),
B3aUMoOZielicTBUE Mexay urpaun (6). Kpurepuure ca oueHeHM IO CIEIHHMS HA4MH: Aa — 1; OT
gactu — 0,5; ve — 0. Pajmapna amarpama mo tabmuma 3.5. e mpencraBeHa Ha ¢urypa 3.13.
Pamapnara nuarpama € WIIOCTpHUpaHa JBa IbTH, 3a Ja C€ BUAM IO-100pe CpaBHEHMETO Ha

pa3paboTeHaTa Urpa cbC CpeAHUTE CTOWHOCTH IO MTOKA3aTEeNNTe.
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®durypa 3.12. CpaBHeHHE Ha MPOSKTUpAHATa UTPA C APYTH YICOHU UTPH

W @ | G | @4 ®) | (6)
Sabotage 1| 05 0,5 0 0 0
The Sims 1 1 0,5 1 1 1
Farmville 1 0,5 1 1 1 1
Treasure Isle 1 0,5 0,5 1 1 1
CastleVille 1] 05 1 1 1 1
Starcraft 1 1 0,5 0,5 0,5 1
npeaMeT B KapTHUHA 1 0,5 0,5 0 0 0
First person shooter | 1 | 0,5 0,5 1 1 1
Cpento 1 {0,625 | 0,625 | 0,6875 | 0,6875 | 0,75
Kaprara 1 1 1 0,5 0,5 0,5

Tabmuma 3.5. CpaBHeHHEe Ha BB3MOXKHOCTUTE Ha pazpaboTeHaTa CepHO3HAa HUrpa c
MOTEHIIUATHUTE Bb3MOXXHOCTH Ha HSKOM KOMEPCHAIHH UTPU

nepcoHanuaaums

@ CpegHo

peA TeMaTu4HO

B Kaprara 0byueHue
cvMynauus Ha 3ano3HaBaHe C

peanHocTt npodpecum
o OOMbIHUTENHA
B3avMoaencTeme
MHdopMaLumst

@ Kaprata
B CpegHo
CUMYTaUVsA Ha peanHocT

B3aumopevicTene

TemaTMiHo obyyeHne
3anosHaBaHe C

npocecuu

aonbnHutenHa
WMHdopMaLms

nepcoHanusaums

@urypa 3.13. CpaBHeHHEe Ha BB3MOXKHOCTUTE Ha pa3zpaboTeHaTa CEepHO3HAa Hrpa C
MNOTEHIIUAIHUTE Bb3MOXXHOCTH Ha HAKOM KOMEPCUAIHU UTPU
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Ot ¢ur.3.12 ciensa, ye 3a MOKA3aTEIUTE ,,CHUMKH/aHUMAIHS”, ,,BBIIPOCH” | ,,[TOJICKA3KH”’
pa3paboTeHaTa Urpa MMa CTOMHOCTH, MHOTO IO-100pH OT cpeaHOTO HMBO. OT CpaBHEHHETO Ha
pa3paboTeHaTa Wrpa ¢ JIpPYrd WIpH clefBa JoOpara M TO3UIUSA 10 KPUTEPHUHTE, KAKTO W
MOTEHIMAaJIa 1 3a Obaento pazpurue, ¢pur.3.13.

3.4. U3Boau

B rmmaBa 3 e mnpexacraBeHa MOCHENOBATEIHOCTTAa OT JEWHOCTHU, W3IBIHEHA INIpU
pa3paboTBaHETO Ha CEpUO3HA UTpa.

Upe3 UrpoBH XapakTep Ha B3aUMOJICHCTBHE C KOMIIOTHPAa YYEHHKHT € TpPUKAHEH Ja
pemiaBa pa3nUYHU 3aqadd. Taka ype3 Te3W 3aJauyd Ce MOIydaBaT W JOMBJIHUTEIHHU 3HAHWS,
CBBbp3aHH ¢ yueOHus Marepuai. CTUMYIHpaHETO HA JIUYHATA aKTUBHOCT HA YYEHHUKA OT UTPOBUS
HOJIXOJl Ha Urpara € MpEeANocTaBKa 3a KaueCTBEHO BB3MpPUEMaHE M 3allOMHSHETO Ha Y4eOHHSA
Martepuail.

Bcekn ydeHuk mMa BB3MOXKHOCT Aa u3bepe obnact (yueOEH MpeaMeT) Ha BBIIPOCHUTE.
UrpaubT caM mpeleHsBa KOs TeMa My € MHTEpecHa WJIM MO KOW MpeaMeT HUCKa Ja IOIydd
JONBJIHUTENHA HHpOpMaIs. B HauanoTo Ha Urpata y4acTHHKBT C€ pErHCTpHUpa B cUcTeMara U
n30upa yyeOHaTta 00JIacT, OT KOATO J1a ObAaT 3aJaBaHUTE BBIIPOCH.

Pa3paboTenara urpa e OT THIa ,,BUKTOPUHA™ U HE Mpeajara npsKko B3auMoJICHCTBHE MEXITY
oraenHuTe urpadd. CbcTe3aHMe MEXAY OTAENHU HUrpadd ce peajausupa HHIAUPEKTHO upe3
CpaBHEHHE Ha MHIMBUIYATHU Hal-100pU MOCTHKEHUS OT KpaHUTE Pe3yNITaTH MO JaJieH yueOeH
IpeaMET U Bb3pacToBa rpymna. Taka cbCTe3aTeqHHs €JIeMEHT Ha UrpaTa MMa JBa KOMIIOHEHTA:

- WHAMBHUYaJHO CBCTE3aHHE Ha Yy4YEHHKA 32 IIOCTUTaHE Ha HAW-BHCOK JIMYCH

pe3ynTar;

- KOJIEKTMBHO CHCTE€3aHHE MEXJy YJYacTHUIUTE Ha Oa3zaTa Hail-moOBp MOCTUTHAT

pe3ynTar.

[To TO3M HAUMH CHCTE3aTENHUAT €JIEMEHT B UrpaTa o0yciaBsi U MPeAU3BUKATEICTBOTO KbM
yYeHHMKa 32 caMocTosTeTHO oOyuyenue. [lepcoHanmzanusara Ha CIOXKHOCTTa Ha BBIIPOCHTE 3a
OTACIIHUTEC YUCHUIU pCaiu3rpa Pa3IMIYHUTC HUBA HA TPYJAHOCT Ha UIrpara.

Busyanuure u rpadpuuHu eQekTH Ha Wrpata Karo H300pakeHHs, 3BYK U aHHMAalus
CTUMYJIMpAT ¥ MOTHUBHUpAT ydallWTe 3a HaydaBaHe Ha HOBM (DaKTH, CBBpP3aHH C NpeaMera Ha
oOyueHwue.

YacT oT u3cieBaHUATa Ca CBBP3aHU C €MH OT ChbBPEMEHHMTE MOIXO/IH 32 aJalTHpaHe Ha
Urpata KbM KOHKPETEH yYacTHHK - MEPCOHAIM3UpaHe Ha UrpaTa dpe3 U3IMO0JI3BaHe HA HEBPOHHU
MPEXH 3a MPEIeHKa Ha TPyIa OT BhIIPOCH, Hal-TIOAXOAA1Ia 32 KOHKPETEH YUEHUK.

[lepconanu3upaHeTo Ha uUrpara ce CbCTOM OT €/lHa CTpaHa B M300p Ha ydyeOHa oOnact u
3aJjaBaHe Ha BBIIPOCH, ChOOpPA3eHH C BB3pAcTTa HAa yYCHHKA, a OT Jpyra CTpaHa — B JIOTUYECKU
U300p Ha BBIPOCH C MO-BUCOKA WJIM MO-HHUCKA CIIOKHOCT B 3aBUCHMOCT OT MPEICTaBSHETO MpU
NpeAUIIHA U3UrpaBaHust Ha urpara. C ToBa ce IeNu CI0KHOCTTa Ha BBIIPOCUTE Ja OTroBaps Ha
MHTEJIEKTYaTHUTE B3MOXKHOCTH Ha YUYSHHIIUTE, T.€. YUCHUIUTE C [TOBEYE 3HAHUS IIe IMoJIydaBat
H0-CJIOKHH BBIIPOCH, a YIYCHHUIUTE C [10-CJ1a00 MPeICTaBsIHE — MO-JIECHH BBIIPOCH.

HampaBeHu ca aBa cpaBHHUTENIHM aHajM3a Ha pa3paboTBaHaTa MIpa ChC CHIIECTBYBAILU
y4eOHU UIpU M ¢ NOTEHLUAIHUTE BB3MOXKHOCTU Ha KoMepcuanHu urpu. Ilo-romsmara miomy 3a
urpa ,Kaprara” B mbpBaTa aumarpama B CpPaBHEHUE CbC CpeIHaTa CTOMHOCT IIOKa3Ba, 4e
pa3paboTeHaTa 3a LETUTe Ha AUCepTaluiTa Urpa yJOBIETBOPSBA B TOJsIMAa CTEIEH M30paHUTE
kputepun. OT BTOpaTa AuarpaMa ce BIDKIa, 4e pa3paboTBaHaTa Urpa MMa roisiM MOTEHLHUANT 3a
ObJEII0 pa3BUTHE.
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I'naBa 4. ExciepuMeHTAJIHU TeCTOBE U OLIEHKA
4.1. IloaroToBKa HA eKCIIEPUMEHTHTE

3a ma ce oleHW BB3JACHCTBHETO Ha Mporpamara, ce MpoBele €KCIIEPHUMEHT C YYCHULU OT
n30paHaTa IiesieBa rpymna. YYeHHIUTEe, KOUTO yJyacTBaxa B €KCIIEPUMEHTa M Mrpaxa Ha Urparta,
0s1xa OT pa3nuuHu yuuiuina u HaceneHH Mecta (Tp. Codus, rp. KaBapna u c. Jomnu [acapen).
[To To3u HauMH ce MOCTHra OleHKa Ha €()EeKTUBHOCTTA MPU YUYSHHULU OT Pa3IUYHU COLUAIHU
TPYyIH.

[Iporpamara Gemre kaueHa Ha ChbPBBp U MPEIOCTaBEHA HA yYEHHUIIM OT 5-TH W 6-TH KJiac.
PesynraTtute OT eKkcrepuMeHTa MpeJCTaBisABaT OLEHKUTE Ha YYEHWMIIUTE, WIpajd urpata B
CpaBHEHHE C NpPEIUIIEH BUITYCK. 3a IMPOBEICHUS EKCIEpUMEHT Oelle ChCcTaBeHa aHKeTa 3a
OIICHKAa Ha IporpaMaTta OT CaMHTE YYCHHUIM. Pe3ynTature OT Ta3W aHKeTa ca JONBJIHUTEITHH
JTAaHHM 32 OIIeHKa Ha pa3paboTeHaTa cepuo3Ha Urpa U HEMHOTO NPUJIOKEHHE B yueOeH IpoIiec.

C mpoBexaHe Ha €KCIIEPUMEHTUTE B JUCEPTAIMOHHUS TPYJ CE IIeIelIe J1a Ce MOCTUTHAT
JIB€ OCHOBHHU 1IeNU. [Ivp6a yen Ha €KCIIEPUMEHTUTE € Jla C€ YCTAHOBH Jalld TO3W THIl MTPH €
WHTEPECCH M TOJIE3€H 3a YYCHUIIUTE B IIeJieBaTa Ipyna, KakTo M JaJId TEXHHUAT HMHTEPEC KbM
y4eOHHsI TIPEIMET CE MPOMEHS Clied urpa. Bmopa yen € na ce moiydyaT MHEHHS OT CTpaHa Ha
norpeburtenure (Urpaemiy, y4uTend, Tenaro3u, pa3paboTBamy yuyeOHO ChABPKAHUE U Jp.),
KOUTO OMXa MMalld BakHa poJisi 3a OBACHINTE HACOKM Ha pa3BUTHE. MHEHMATA HA YYUTEITU U
YUEHHUIIM HMMaT 3HA4YC€HUE TNpU OBJCIIOTO NMPOCKTHpAaHE M pa3IIMpsIBAHE HE CaMoO Ha Tasu
nporpama, HO U Ha JIpYT UTpH ¢ yueOHa 1en, pa3padoTBaHu 3a Ta3u LieJieBa rpyra.

VYeb-cTpanunara, KoaTo € MpeJoCTaBeHa Ha YUEHUIUTE 3a IOJI3BaHE, ChIbpPiKa BPBH3KHUTE
CbC CHOTBETHaTa uHopMalMs 3a ydeOHMs Marepuas, BKIIOYEH BBB BCEKM BapuaHT. B
CTpaHUIlaTa C TPUTE BapHaHTa Ha BBIPOCUTE € CIOKEHA M XHUIEPBPB3Ka KbM KpaTKa aHKeTa.
W3uckBa ce OT yueHUIUTE J1a MOMBJIHAT aHKETaTa Cjiel KaTo MU3UTpasT IOHE eIUH BapuaHT Ha
urpara.

B ankerara ca ¢popmMynupaHu ClIeAHUTE BBIIPOCH:

1. Xapeca nu mu uepama?

2. Hayuu nu newjo nogo om uepama?

3. bewe nu mu unmepecHa ungopmayuama 6 uepama?

4. Uckaw nu 0a uepaewt nvanama eepcusi Ha uzpama, Ko2amo ms uzneze?

5. Kax oyenasaw paznuunume uacmu om uepama? Cnodxcu oyenxu om 2 (cnab) oo 6
(omauuen).

- I paghuxama;

- Unghopmayusma om xnuecama

- CHumkume;

- Bvnpocume;

- 3naeme nu, ue ...

6. Uma nu Opyeu komnonenmu Ha uepama, KOUmo ou uckan oa oyenuut? (0a ce Hanuuie)

7. Kaxeo buxme uckanu oa ce 00basu Kvm uepama 6 cieosawume eepcuu? (0a ce nanuuie)

8. Teoemo muenue, npenopvku uau 3abenexcku: (0a ce nanuuie)

Urpara Oeme xaueHa Ha Apache cupBbp, KOWTO € KOH(pHrypupaH aa paboTH cbe .SWF
¢aitmoBe. Kimmentsr (Web-Opaysbpa Ha ydeHHMKa) u3mpaina 3asBka mo http (mopr 80), a
CBHPBBPBT BpPBIIA WHTEPIPETAUs HA W3UCKAaHWTE MaHHU. [IpyM OTroBapsiHE Ha AaHKeTaTa,
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pesynratute ce cbxpansBaT B 6aza manan MySQL, oT kpero Te ca 00pabOTBaHM 3a LETUTE Ha
JMCEPTALIMOHHOTO U3CIIE/IBAHE.

OO0paboTBaHUTEe MaHHM 3a PE3YJNTATHUTE OT H3CIEIABAHHATA CE€ B3eMaT OT MpOrpaMHaTa
cuctema LimeSurvey, upe3 KosTO ce M3MBJIHABA MTPOYYBAHETO ¢ aHKeTara. [Iporpamara, KOsTO
o0paboTBa HaHHUTE € peanu3upaHa Ha e3uka 3a mnporpamupane PHP. Ilpum ormpamsne Ha
MOTPEOUTEIICKO 3aITUTBaHE ChPBBPHT CTAPTHpa 00pabdoTBaIIa mporpama, koaro reaepupa HTML
cTpaHuIa B peaiHo Bpeme. M306pan e Web cepBupbT Apache, a kato o6padoTBaiia nporpama ce
n3noizBa PHP unTepnperaTop 3a mporpaMHUTE MOJYJIM OT CTpaHa Ha ChbPBbBPA.

4.2. Pe3y1TaTH OT eKCIIEpPUMEHTHTE

OOuuaT 6poit Ha nombiIHUINTE aHKeTara € 139. B Ta3u Touka ca nmokasaHu oOpaboTeHuTe
pe3yiaTaTH OT OTTOBOPUTE Ha aHKETAaTa.

JlaHHMTE OT OTTOBOPU Ha BPBUTE 4 BBIIpOCa ca N0Ka3aHu rpaduyHo Ha ¢urypa 4.4.

EnemeHnTuTE Ha UrpaTa ca OIeHEHH Mo mecrtobanHaTa cucteMa. I'paguuHOTO TpeacTaBsHE
Ha OTTOBOPUTE MOXKE J1a ce BUIU Ha ¢urypa 4.5.

B pamMkuTe Ha BBIPOCUTE ChC CBOOOIEH OTrOBOpP, YUACTHUIIUTE U3pa3uxa CBOETO MHEHHE
3a wurpara. Ilo-romsimMara 4yacT OT MHEHMATA Osfxa IOJIOKUTEIHHM, HO HUMAIIe M 3a0eNexKH.
3a0enexkuTe 0sixa CBBP3aHU OCHOBHO C BHM3YalTHOTO O(OpMIICHHE Ha urpaTa. YUEHUIIUTE
OTroBOpHXa, 4ye OMxa HCKaJIM B uWrpara jaa ce a00aBiT edeKkTH Karo 3BYK U aHHMALUA,
UHpOpMaIMsl M BBIPOCHM OT JAPYTHW IpafoBe, BbIpocu o EBpomelicka reorpadus, moseue
CHUMKH. YUEHHIIUTE OTroBapsT, uye OMxa MCKalIM Ja ce A00aBAT U Ipyrd ydyeOHH IpeAMETH U
pas3INYHU TUIIOBE BBIIPOCH.

120

100 +—

0 Mda
60 T B He
0O bes oTr.

40 +—

20 —

NS miE m |

Bbnpoc 1 Bvnpoc 2 Bbnpoc 3 Bbnpoc 4

@urypa 4.4. I'padguuno npencTaBsHe HA OTTOBOPUTE Ha BbIpocH 1, 2, 3 u 4.
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®urypa 4.5. I'paguuno npeacTaBsiHe HA OTTOBOPHUTE Ha BBIIPOC 5.

OOparHa Bpb3Ka C OLEHKUTE Ha YYCHHIUTE OT eKCIEepHUMEHTalHaTa Ipyna M MpeaulIeH
BUITYCK Oellle MpeIocTaBeH OT €JHO OT yumiaumaTta. CpeqHHsIT ycrex Ha Kjaca YYeHUIH, KOUTO
HE ca M3IMOJI3BAJIM NPU CBOETO oOyueHue cepuo3Ha urpa e 4,26. BumyckbT, BbpXy KOHTO €
IPOBEJICH €KCIIEPUMEHT C M3MOJ3BaHe Ha ydyeOHa urpa peanusupa cpeneH ycrex 4,90, koeto e
HO-BHCOK ycmeX. Moske Ja ce aHalu3upa U JOKOJKO pa3IMYHUTE BHUIYCKH MMaT MPOMEHH B
CBOUTE CPEJHM OIICHKH, HO MOJIyuyeHaTa KOJW4ecTBeHa oleHKa oT 4,90 moka3Ba ue cepro3HaTa
Urpa, MpuaokeHa KbM ydeOeH Mpoliec MMa CUJIEH NOTEHLUAI U yBeJIHuaBa CpeJHUs yClex Ha
YYCHHLIUTE. YUUTEAT 1o u30paHus npeamet ['eorpadus B €qHO OT yumnuiiara, B KOUTO Oere
IPOBEJICH EKCIIEPUMEHT Ha UTpaTa ¢ yYEHUIU OT LieJIeBaTa Ipyna, n3kas3a cJIeJHOTO MHEHUE!

«HWrpara mo Moe MHEHHE € €JMH MHOTO 100Bp METOJI 32 MPOBEpKa HA 3HAHUATA U YMEHHSTA
Ha yyeHunute. rpara momara u 3a mo-n1o0poTo yCBOsIBaHE Ha MpemnoaBanus marepuai. Cropen
MEH CBhYETaBaHETO Ha WTPOBUTE (OPMHU C MPOEKTHaTa paboTa OW OBENO 10 MOBHUINABaHE Ha
MHTepeca KbM IO3HAHUETO, JaBa Bb3MOXKHOCT 32 U3s51Ba HA YUEHUIH C M0-CJIa0M MHTEIEKTyaTHH
BB3MOKHOCTH, KaKTO M 3a MMO-ITbJIHOTO BHBIMYAHE HA YUEHUIIUTE B 00pa30BaTEIHM MPOLIEC Upe3
CTUMYJIMPAHETO HAa MHAUBHUIYAJTHUTE UM Harjacu U UHTEPECH.»

4.3. AHa1u3 HA pe3yJITaTHTE OT eKCIIePUMEHTHUTE

OT oTroBOopuTEe Ha aHKeTaTa CTaBa SICHO, Y€ IO-TOJIIMaTa 4acT OT Y4YEHHIIMTE Ouxa
NPOABDKUIM J1a WTpasiT Ha Ta3W Wrpa, cjiel Karo Ts ObJe MycHaTa B CBETOBHATa MpEXa.
[ToBeyeTo OT y4aCTHHUIIUTE ca OTTOBOPWIIN TOJIOKUTETHO Ha BBIIPOCUTE JAJIM Ca HAyYHMIIM HElo
HOBO U JIaJIH TIpeIOKeHaTa HHpopMaIus € Ouiia MHTEpPEeCHa 3a TIX.

[Ipu oneHsiBaHEe HA KOMIIOHEHTHTE HA UTPaTa Hal-BUCOKO € OlIEHEeHA HH(OPMAaLIUATA, KOATO
YUEHUIIUTE MOJTy4aBaT, OLIGHKUTE HA CHUMKUTE, 33J1a/ICHUTE BBIIPOCH U paszjena ,,3HaeTe Jid, ye”
CBIIO Ca MHOTO JOOpW. YYEHHUIMTE ca IOCTaBHJIM Hal-HUCKM OLEHKM Ha rpadukara Ha
cucTemara, KOeTo HaJjiara moJioopsiBaHeTo .

PeSy.]'ITaTI/ITe OT CKCIICPMMCHTA IIOKa3BaT, Y€ MMad 3HAYUTCIIHO IMOBHIIABAHC Ha YCIICXa Ha
KJIaca, U3IMOJI3BaJ CUCTEMaTa CIPSAMO YYEHHIIUTE OT MpPEeAXOoJHaTa TOJUHA, KOUTO HE ca Mrpalu
Ha wurpara. llpum u3nmon3BaHe Ha cepHo3HATa Wrpa B Ipoleca Ha OOyuyeHHe ce IOCTHUra
MOBHIIIABAaHE HA MHTEpPECA U AKTUBHOCTTA HA YUCHUIUTE.
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Karo pe3ynTar oT ekciepuMeHTHTE, HapaBEHH U OMUCAHU B JMCEpTAllMOHHATa paboTa ce
JI0Ka3Ba, 4e WU3IMOJI3BAHETO Ha ydyeOHaTa Wrpara 3HAYUTEIHO MOJ00psSBa BB3NPHEMAHETO HA
yueOHHsI MaTepuai OoT ydyeHuure B kiac. Cepro3Hara urpa ru MOTUBHpA J1a ObJaT aKTUBHHU B
npoiieca Ha 00y4eHUE U J1a THPCAT JOITBIHUTEIIHA HHTEPECHA 32 TAX WHPOPMAITHSL.

Karo pesynrar or oOeAWHSBAaHETO Ha WIPOBU €JIEMEHTH B KOMIIIOTBPHA HIpa U
NpUIaraHeTO MM B TIpoliec Ha o0ydeHue ce uaeHTH(UIpa HapacTBaHE Ha CPEIHHS YCIeX Ha
YYCHHIIUTE, KOETO € Jo0pa MpeArocTaBka 3a IOBUIIABaHE HA KAa4eCTBOTO Ha OOydeHHE B
OCHOBHOTO YYHJIHIIIE.

MHEeHHEeTO Ha YUYUTETUTE 33 U3M0I3BAaHETO Ha UTPOBU MOJXOIU B YUHIIHITHOTO OOy4YeHHE €
MOJIOKHUTENIHO. YUHTENAT OT c. [lacapen oTOens3Ba, ye M3MOI3BAHETO HA UTPH 32 00ydYeHHE «Ou
JIOBEJIO JI0 MOBUINIABaHE HA MHTEPeca KbM IIO3HAHUETO, JJaBa Bb3MOYKHOCT 32 U3sBa HA YUEHHIIH C
10-Cl1a0u MHTENEKTYaTHU Bb3MOKHOCTI.

I'nasa 5. 3akiaouenue

Cp3gaBaHeTO HA WIPU MMa MYJITHIWCIMIDIMHAPHA MPHPOJA, 3aII0OTO B JOIBIHEHHE KbM
co()TyepHOTO pa3BHUTHE CE BKIIIOYBAT 0OJACTH KAaTO MIPOBO MPOCKTHPAHE, IPOCKTHPAaHE Ha HUBA
U CIOXKeT, TpaudeH Au3aiiH U U3IBbIHECHHUE.

3a Hy)XIUTe Ha JUcepTalusaTa ce aHajau3upaxa 136 muTepaTypHH M3TOYHHKA, CBBP3aHU C
o0ydJaBaluTe UTPH M CE pasrienaxa moJo0HHM ChIIECTBYBAIlX Beue NMponykTu. JleduHupana e
npoleaypa che 7 erama Ha MOJArOTOBKA U peanu3alus Ha yueOHa urpa. AHaTU3UpaHU U ONHCAHU
ca OCHOBHHMTE KOMIIOHEHTH M M3HCKBaHHS KbM Y4eOHUTE Hrpu. MOTHBUpaH € U300pHT Ha
BB3PACTOBA I1eJIeBa Ipymna, u30paH e yueOeH MaTepHrai U JObIHUTEIHA HHPOPMAIIUS 3a BllaraHe
B urpa. [Ipoextupana u pa3paboreHa e yueOHa Urpa, B KOSTO € BKJIIOUEH W30paHUAT MaTepual.
[IpoBenenn ca eKCNEPUMEHTH C YYEHHUIM OT IIeJieBaTa rpyna U ca aHAJU3UPAHHU TMOTyYEHUTE
pe3yaTaTu.

Ha 6a3ara Ha cnenanu3upana JuTepaTypa 1o TO3HM BBIIPOC U BCIEACTBUE HA MPETIOPHKUTE
Ha TPET0/IaBaTeNN OT HAKOJIKO OBJITapCKU YUMIIMINA, € pa3pabdoTeHa Mpoleypa 3a KOMIIOThPHA
Urpa, KosiToO C€ OCHOBaBa Ha ChILIECTBYBAIll YHUBEPCAJICH, 'bBKAB U BAIMIUPAH METOA. 32 TaKbB
Oeme n30paH METOABT Ha COPTYEpHOTO MHKEHEPCTBO, KOHTO OCBEH Y€ MMa CIIOMEHATHTE I0-
rope XapaKTepHCTUKH, C€ TpHUAPY)KaBa M OT METOHOJOrHS W CcopTyep, IOJIoMaraiiu
npuiIaraneTo My. Jpyru meromu, HM3MON3BaHU B JTUCEPTALUATa ca METO] 3a OOydYeHHE ChC
CepHO3HU WIPH, METOJ 3a pa3padOTBaHE HAa CEpHO3HA WUIpa, METOJ Ha CHHTE3 Ha MPOTPaMHH
CHCTEMH 3a 00y4YEeHHE, METO/I Ha EKCIIEPUMEHTa, METO/I Ha CPaBHEHHE Ha Pe3yJITaTH.

5.1. U3BbpieHH AeliHOCTH NPHU NPOeKTHPaHe U pa3padoTBaHe HA CHCTEMATAa 32 CepHO3HA
yuyeOHa urpa

Pa3paboTenara 3a nenuTe Ha AUCEPTALMOHHUS TPYA MPOIEAypa 3a Ch3/1aBaHe HA CEPUO3HU
ydaeOHH wurpu Oe JAeTaiiiu3upaHa W OCHIIECTBEHA B EKCIIEpUMEHTaTHaTa pa3paboTKa 10
ch3JaBaHe Ha uwrpata ,,Kaprara”. Hakparko ca ommcaHum 0COOCHOCTHTE MpHU pean3arusaTa Ha
JIEMHOCTUTE B OIIMCAHUTE 7 OCHOBHHU €Tara.

Eran 1: IIpoyuBane u aHaau3

B pesynTar Ha 0030pa ca WIIOCTPUPAHU IPUMEPU 3a CHILIECTBYBAHE HA PA3JIMYHHU BHUJIOBE
cepuo3Hu urpu. Te ce W3MONA3BaT 3a JEMHOCTH, CBBP3aHM HE camMO C OOydeHHe, HO U 3a
uHGOpMHUpPAHE 32 PaA3IUYHU IPoOIEeMH (3IPaBOCIOBHH, ICUXOJOIMYHH), 32 OKypakaBaHE Ha
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(u3nyeckaTa aKTUBHOCT, KaKTO U 3a TpPEHHpaHE Ha KOHKpeTHO ymeHue. B bovarapus urpute c
yueOHa 1IeJ He ca MpHJIaraHu B peayieH yuyeOeH IMpolec M ChIIECTBYBAT MAJKO pa3paboTeHu
npuMep Ha urpu. CUCTEeMHUTE 3a €JIeKTPOHHO OOydeHHEe B MOBEYETO CIydyau C€ M3rPaXaar Ha
KJIACHYECKHU JICKIIMOHEH MPHUHLMII. B TO3M HAauWMH Ha MpenojaBaHe HE MPUCHCTBA €EMEHTa Ha
CbCTE3aHHWE WM UIpa U 3a TOBAa TE3M CHUCTEMH HE ca HUHTEPECHH 3a W3IMOJI3BAaHE OT
HoJIpacTBaIIUTE. Y YCHULIUTE, TIOPaIy MiIajaTa CH Bb3pacT, UMaT €CTECTBEHO MPEANOUYUTaHUE /1a
BB3IIPHEMAT UTpoBaTa opma Ha IperoiaBaHe.

Eran 2: U300p Ha nesieBa rpyna u u300p Ha yueOeH MaTepuaJ

3a HavasHa 11eJIeBa rpymna ¢ u3opana Bp3pactra ot 11-12 roguurau y4eHuy win S5-Ty Kiiac.
[TpuynHaTa 3a TOBa e, 4e TOraBa 3alloyBaT Ja C€ paslelsiT MPeIMETUTe B YUWIMIIE U Ja ce
u3y4yaBaT OTAeNHUTe HayKu. OCBEH TOBa, HMEHHO B Ta3W BB3pacT € Hal-MOAXOMAIIO Ja ce
NpeIu3BHUKa HHTEpEca Ha MOIPacTBAIINTE KbM HayKaTa U 3HAHHETO.

N360pbT Ha yyeOeH MaTepuall € HallpaBeH KaTo ca B3eTH MPEIBUJ CIECAHUTE ChOOPaKEHUS:
Ha oOxBama menust yueOen marepuan; [la Obae pasHooOpaszen; Jla ce mo0aBsAT JOOONMHUTHU
¢dakTi kbM MaTepuana; Jla Ob/1e chriaacyBaH ¢ yUHUTell.

Eran 3: Cb31aBaHe Ha ClOkKeT

3a pazpaboTBanata urpa € u30paH Tuna ,BuUkTOpHHA” KaTo ce 3aJaBaT BBIPOCH, a
YYaCTHUKBT TpsiOBa 1a wu30epe €auH OT HIKOJIKO BBH3MOXKHHU OTroBopa. JlroGomutHaTta
uHboOpMaIKs ce Mo/IaBa Ha YYSHHIIUTE CJIe]l BCEKU BBIIPOC Karto ,,3Haere Ju, 4e ...”. OTaenHure
HUBA Cca MPEIBUICHU Ja ObJAT MOCEIIaBaHUTE I'paJoBe KAaTO 3a TAX ce JaBa MH(popmanus 3a
HSIKaKbB 00EKT, CBBP3aH C HCTOPUSATA, IPUPOIATa UK OUTa B 00JACTTa HA TO3U TPal.

Eran 4: U300p Ha TeXHOJIOTHYHHU CPeACTBA 3a U3IIbJIHEHHE

3a u3BIIHEHKE Ha MPOEKTHpaHaTa mporpama e uzdpan nporpamuaust npoaykt Adobe Flash
U €3MKBT 3a MporpaMupaHe Ha nHTepakTHBHaTa dact ActionScript. Tasu mmatdopma e eaHa ot
Hall-uecTo U3MOI3BaHETO 33 PeaTU3UPaHE HA UTPOBU MPOTYKTH.

Eran 5: PazpaGoTrBane Ha cucremara

[IpoexTupanu ca pa3iaMYHUTE CHEHHM W HAYMHBT, MO KOHTO Ja M3IIIeXKJa eKpaHa 3a
ydacTHULIMTE B urparta. [Iporpamupana e MHTEpaKTHBHOCTTA Ha CbOTBETHUTE €JIEeMEHTH (OyTOHH,
ToJIETa 32 BBBEXKJAHE W M3BEXKIAHE HA JIAHHHW). YUEOHHIT MaTepuall Ce BKIIIOYBA B UTPOBUTE
MOMEHTH Ha urpara. Bohpocure, KOUTO ce 3a7aBaT ce U3TEerNIAT OT 0asza JaHHH, ChIbprKalla
rojisiM Opoit pa3paboTeHH BBIPOCH.

Etan 6: BbTpemno TectBane

[TporoTun Ha pa3paboTeHaTa cepHO3Ha HUrpa Oelle EeKCIIepUMEHTHPAaH OT YYEHHIH OT
n30paHara 1esieBa rpyna B pa3MuHU YYWIUIIA OT TpH rpaaa. Ciea n3nurpaBaHe Ha cepHO3HaTa
urpa ce M3MCKBAIIe OT YYCHUIIUTE Jia MOMBIHAT aHKETa 3a BIEUATICHUETO UM OT Urpara. B Hes
YYCHHIIUTE CE TMOOUIPSBAT J1a aJaT HACOKH 3a OBJEII0 pa3BUTHE HAa UrpaTa M Ja OMHIIAT KaKBO
UM € Xapecalio B Hesl U KaKBO HeE.

Etan 7: CbnpoBoxkaaHe (MoaAbpsKaHe) U U3M0J3BAHEe HA HTPaTa

B pesynrar oT TecTBaHETO Ha cHCTeMaTa ce HallpaBUXa M3BOAM 332 MIPOMEHHU B HAYMHA HA
NPEJCTaBsIHE Ha OTIEIHHM €JIEMEHTH Ha Wrpara. B To3u eram 0sixa 3aJ0)KEHM W MPOMEHU B
OporpaMHHsl KOJA 3a KOMEpCHalu3alMs Ha urpara Karo IOTEHIMAJeH Ia3apeH IPOJIYKT.
HampaBenu ca 1 mporpaMHU MPOMEHH 3a Pa3NpoCTpaHeHUETo Ha urpata B Murepuer kato Web-

ycayra.
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IIpuHOCH HA AUCEPTALIMOHHUSA TPYA

OCHOBHHTE pe3yITaTH UMAT HAYYHO-TIPHIIOKEH U MPHIIOKEH XapaKkTep.

1. AHanu3upaHu ca HOTEHLIUAIHUTE Bb3MOKHOCTH Ha KOMIIOTHPHUTE UIPU ¢ yyeOHa I1ed,
HapeueHH CEepPHO3HU WIpH, 3a BKIIOYBAHETO MM B TpolleC Ha OOydeHHE Ha YYEHHIIH.
JeduHupanu ca OCHOBHUTE U3UCKBAHUS, HA KOUTO TPsiOBa /1a OTTOBApsAT CEPHO3HUTE UTPH, 3a Ja
O0bpaaT eQekTUBHU 3a ydyebeH npouec. Knacuduimpanu ca UrpoBH KaHPOBE U € ONpPEeNICHO 3a
KaKbB THUI OOY4YE€HHE € MOAXOJSII BCEKH aHp. HampaBeH € 0030p Ha NPHIOKEHUETO Ha
CBIIECTBYBAIIN Be4e y4eOHHU UTPH.

2. Cp3naneHa u peanus3upaHa € yHHBEpcallHa U CUCTEeMaTUYHA MOCTBHIIKOBA MpoLeaypa 3a
pa3paboTBaHe HAa KOMIIOTHPHHU Urpu ¢ yueOHa uen. [ledunupanu ca 7 erama Ha MOATOTOBKA U
peanu3anus Ha ydyeOHa urpa. V3BeJeHn ca M3UCKBAHHS 32 ChITIACYBaHE Ha UTPOBU KOMIFOTHPHU
pelIeHHs C TPENCTaBsSHE W 3aydaBaHe Ha ydyeOeH Martepuan. Upes3 ommcaHaTa Tpoleaypa ce
pa3paboTBa cepuo3Ha ydyeOHa Wrpa B IOCIEAOBATEIHOCTTA: YY€OHO ChIBbP)KaHHUE — CIOKET Ha
urpara — TeXHOJOTUYHHU CPEJICTBA 33 U3MBIHCHUE Ha UrpaTa.

3. MoTtuBHpaHO € CBHIbp)KAHHE HA CEpHO3HATa Wrpa W IOTCHIMAlHAaTa TIpylna Ha
notpebuTenure u. M30pana e meneBa Bp3pacToBa rpymna 3a paspadoTBaHara urpa. AHaIU3UpaH 1
n30pan e ompezerneH ydeOeH marepuan OT oOiiactta Ha reorpadusTa U MKOHOMHKATA.
[IpoexkTupanu ca enemeHTutre Ha wurpara. CeriacyBaHu ca (OpMUTE Ha TpeACTaBsHE Ha
U3y4aBaHUsl MaTepuall C UTPOBUTE €IeMEeHTH Ha urpa. Ch3gaaeH U peaqu3upaH € aJropuTbM 3a
KOJIMYECTBEHO OIICHSBAaHE Ha 3HAHMATA HA YYEHHUIIMTE, [OKAa3aHW TPH M3IMOJI3BAHETO Ha
KOMITIOThpHaTa Urpa. Ch3azeHa 1 pealu3upana e porpaMHoO cepruo3HarTa urpa.

4. HampaBeHo e cpaBHEHHME Ha pa3paboTeHaTa cepHo3Ha ydeOHa Mrpa ¢ HSAKOJIKO Bede
chliecTByBaly urpu. CpaBHEHHETO € WIIOCTPUPAHO Upe3 palapHu Auarpamu.

5. IlpoBeneHu ca eKCIIEPUMEHTH 3a MPUIOKEHHE Ha CepHO3HaTa Urpa Ha YYEHHUIH OT
CpeAHHU yuuiuiia. Pe3ynrature oT eKCIepUMEHTHUTE ca B iBE€ (OPMHU:

- OLIEHKA Ha KaueCTBOTO Ha 00y4YEHHETO C MPUJIOKEHUE Ha CEpHO3HaTa Urpa;

- TpOBeXJaHE Ha aHKeTa Ccped MOTPeOMTENUTEe 3a OLEHKa Ha KayecTBOTO Ha
pa3paboTeHaTa CepuO3Ha Urpa.

Pesynratute OT eKCIepUMEHTHTE IOKa3BaT, Y€ CEpPHO3HATAa Urpa MMa MOTEHLHUAN 3a
NOBUIIABaHE HAa KAueCTBOTO Ha OOpa3oBaHHE HA yYCHHIUTE. TO3HM MOTCHIHMAN Ce € U3PA3HI
KOJIMYECTBCHO C TOBHIIABaHE HA CPEIHUS YCIeX IO TpeaMeTa reorpadus Ha H3CIeIBaHUSL
BUITYCK CIIPSIMO TPEIXOAHUS BUITYCK, KBIETO TAKHB EKCIICPUMEHT HE € ITPABEH.

PesynraruTe oT aHKeTara rmokasBar, ye 00y4yaeMHUTE UMAT MPEINOYNTAaHHS KbM HaYMHA Ha
npejacTaBsiHe Ha MH(OpManusATa B Urpara ¢ mnoBede (GOPMH HA JTUHAMUYHO MpPEACTaBSHE Ha
rpa¢uyHa nHGOpPMAIU U MO-UHTEH3UBHO U3MOJI3BaHE Ha UTPOBH PEILICHUS.
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