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a face in the image and returns the coordinates of the 
corresponding rectangle. 

Next, the eye area is highlighted in the resulting 
rectangle with a special face metric (Fig. 3). 

 
Pic. 3. Proportions of the face to highlight the eyes 

area 
 
To highlight the pupil searching for the dark sec-

tion of an image starting from the center of the selec-
tion of each eye separately is used. The recognition 
quality strongly depends on the lighting, so for a more 
accurate determination, sharpening filter is applied for 
resulting image with the standard function library 
EmguCV CvInvoke.cvFilter2D. In addition, the user 
can set sensitivity to improve recognition accuracy. 

 
Conclusion 
Thinking is the process based on associations. To 

recall a particular fragment the human brains simulate 
a rather long chain of associations. People, who have 
lost their memories, have the broken chain, to restore 
it sometimes only a few units are enough. 

 This project is aimed at being used in departments 
of psychiatry and neuropsychology of different hospi-
tals and clinics. The program will be used by psy-
chologists and psychiatrists to test patients. Joint ef-
forts should lead to a qualitative result. 
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Nowadays there is a large-scale introduction of in-

formation technologies in the field of medicine. This 
process is connected with significant changes in med-
ical theory and practice. These changes are associated 
with making adjustments for medical worker training. 
The main purpose of any medical information system 
(MIS) is a complex problem solving of information 
collection and analysis, as well as and control prob-
lems of therapeutic-and-preventive and financial ac-
tivities of institutions [1]. 

There is a functional classification of information 
systems (IS); which include five functional IS classes: 

1. Medical and technological IS. 
2. Directory system. 
3. Statistical IS. 
4. Search IS. 
5. Educational IS. 

Educational ISs are designed for information sup-
port of training processes in medical institutions. Ac-
cording to pedagogical principles of assessing 
knowledge level these systems are divided into the 
following types: 

1. EНЮМКЭТШЧКХ ISЬ ЛКЬОН ШЧ ЭСО ЩЫТЧМТЩХО “ЪЮОs-
tion-КЧЬаОЫ” МШЧЭЫШХХТЧР ЬЭЮНОЧЭЬ’ ФЧШаХОНРО НЮО ЭШ 
the ansаОЫЬ ЭШ ЭСО ЬвЬЭОЦЬ’ ЪЮОЬЭТШЧЬ, ЬОХОМЭОН ПЫШЦ 
possible options. 

2. Educational ISs providing knowledge as e-
learning courses and study guides. They control ac-
ЪЮТЬТЭТШЧ ШП ФЧШаХОНРО ШЧ ЭСО ЩЫТЧМТЩХО “ЪЮОЬЭТШЧ-
КЧЬаОЫ”. 

3. Educational ISs based on knowledge bases 
and containing information about problem-solving 
methods, including expert and inference systems [1]. 

The article is focused on the problem of creating 
software for instructive MIS. Software includes math-
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ematical processing methods of biomedical infor-
mation, algorithms and programs that implement sys-
tem operation. 

One of the most widespread and effective methods 
ЭШ ЬЭЮНв ЭСО СОКЫЭ’Ь НвЧКЦТМ КЧН ЦШНО ШП ТЭЬ ПЮЧМЭТШn-
ing diagnosis is the analysis of electrocardiograms. 
Despite the fact that there are costly and complex car-
diac tests, electrocardiography is the safest instrumen-
tal method to confirm a lot of diagnosis [2-3]. 

Electrocardiogram (ECG) is a graphic visualiza-
tion (registration) of electric pulse passage through 
the cardiac conduction system. Electric pulse passage 
through the cardiac conduction system is recorded on 
the vertical axe as peaks up and curves down on plot. 
TСОЬО ЩОКФЬ КЫО МКХХОН ОХОМЭЫШМКЫНТШРЫКЦ’Ь ЩЫШЧРЬ 
and they are denoted in Latin letters P, Q, R, S, T and 
U. Moreover, time during the pulse passes through 
certain heart's parts is recorded on the horizontal axe 
of ECG plot [2]. 

 
Fig. 1. ECG 

 
Analyzing the ECG people should follow a strict 

sequence: 
 heart rhythm and heart rate; 
 intervals that reflect conduction; 
 the electrical axis of the heart; 
 description of QRS complex; 
 description of ST segment and T prong. 
Every doctor should know how to read electrocar-

diogram. That is why it is necessary to create a simu-
lator that will allow to train to decrypt the electrocar-
diogram in a virtual environment. The simulator must 
help medical students, medical staff and cardiologists 
decrypt ECG competently. It will strengthen the exist-
ing knowledge, and therefore, it will reduce the risk of 
incorrect diagnosis. 

An application designed for testing must adhere to 
a number of requirements: 

1. To have intuitive, logical interface. 
2. To get the result quickly. 
3. To have an ability of saving results. 
4. To have an ability of including the test in 

(high-level) structure with higher level. 

The last requirement determines the necessity to 
perform the program as a separate module using ob-
ject-oriented programming [4]. 

Listing 1. The structure interface 
struct Info 
{ 
 AnsiString FIO;  // User info 
 AnsiString Group;  
 int Percent; // Result 
};  
Listing 2. The class interface 
class Test 
 { 
  protected:  // To transmit parameters 
   Info List;  // User list 
   TStringList *RLst;  // Right answers 
  public: 
   Test();  // Constructor without parameters 
   Test(AnsiString NameFileR);   
   ~Test(){};  //  Destructor 
    int Percent; // Result 
    void PutFIOGroup(AnsiString FIO, AnsiString 

Group);  // Get the data 
   AnsiString GetFIO(){return List.FIO;}   
    AnsiString GetGroup(){return List.Group;} 
   TStringList* GetR(){return RLst;}  //Answers 
   void CalcResult(); // Calculate the result 
   void PutResultInFile(char *); // Save the result 
};  
The application is to work in the following way: 

when it has already started, user can exit, get infor-
ЦКЭТШЧ КЛШЮЭ ЭСО ЩЫШРЫКЦ КЧН РШ ЭШ ЭСО “TЫКТЧТЧР” ШЫ 
“TОЬЭТЧР” ЦШНОЬ. 

 
Fig. 2. Mode “TЫКТЧТЧР” 
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Fig. 3. εШНО “TОЬЭТЧР” 

 
Training mode is designed to form an exact algo-

rithm of actions in electrocardiograms decrypting, and 
test mode is designed to consolidate and strengthen 
knowledge of the algorithm. 

АСОЧ ЮЬОЫ СКЬ ЬОХОМЭОН “TЫКТЧТЧР” ШЫ “TОЬЭТЧР”, 
the registration window opens and user registers. Next 
the window with the appropriate test mode and the 
window with ECG picture open. The window with 
ECG ЩТМЭЮЫО ЦЮЬЭ ЛО НОМЫвЩЭОН Лв ЮЬОЫ’Ь КЧЬаОЫЬ ТЧ 
ЬвЬЭОЦ’Ь ЪЮОЬЭТШЧЬ. 

When testing completed, the result is displayed on 
the screen and stored in the file. 

Despite the seeming simplicity of the algorithm, 
the process of ECG analysis is rather time-consuming. 
It is necessary to analyze the types of prongs and 
segments changes to identify pathologies, if there are 
any, and after that to choose a diagnosis from a large 
number of variants.  

The system is planned to be implemented in test 
operation in the city hospital number 3 in Tomsk. 
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ȼɜɟɞɟɧɢɟ 
Ɇɧɨɝɨɦɟɪɧɵɟ ɩɢɤɬɨɝɪɚɮɢɤɢ – ɧɟ ɨɱɟɧɶ ɩɪɨ-

ɫɬɨɣ, ɧɨ ɦɨɳɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ 
ɪɚɡɜɟɞɨɱɧɨɝɨ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ. Ƚɥɚɜɧɚɹ ɢɞɟɹ ɬɚɤɨ-
ɝɨ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɨɫɧɨɜɚɧɚ ɧɚ ɱɟɥɨɜɟɱɟɫɤɨɣ ɫɩɨ-
ɫɨɛɧɨɫɬɢ "ɚɜɬɨɦɚɬɢɱɟɫɤɢ" ɮɢɤɫɢɪɨɜɚɬɶ ɫɥɨɠɧɵɟ 
ɫɜɹɡɢ ɦɟɠɞɭ ɦɧɨɝɢɦɢ ɩɟɪɟɦɟɧɧɵɦɢ, ɟɫɥɢ ɨɧɢ 
ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɷɥɟɦɟɧɬɨɜ. ɋ 
ɩɨɦɨɳɶɸ ɩɢɤɬɨɝɪɚɮɢɤɨɜ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɷɥɟ-
ɦɟɧɬɚɪɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɝɪɚɮɢɱɟ-
ɫɤɢɟ ɨɛɴɟɤɬɵ, ɝɞɟ ɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɦ ɱɟɪɬɚɦ ɢɥɢ ɪɚɡɦɟɪɚɦ ɨɛɴ-
ɟɤɬɚ (ɨɛɵɱɧɨ ɨɞɧɨ ɧɚɛɥɸɞɟɧɢɟ ο ɨɞɧɨɦɭ ɨɛɴɟɤɬɭ).  

Ʌɢɰɚ ɑɟɪɧɨɜɚ – ɷɬɨ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɢɧɬɟɪɟɫ-
ɧɵɯ ɬɢɩɨɜ ɩɢɤɬɨɝɪɚɮɢɤɨɜ. HОЫЦКЧ CСОЫЧШПП ɩɪɢ-
ɞɭɦɚɥ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɩɨɢɫɤɚ ɡɚɜɢɫɢɦɨɫɬɟɣ ɨɞ-
ɧɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɬ ɞɪɭɝɢɯ (ɤɨɪɪɟ-
ɥɹɰɢɣ) ɪɟɫɭɪɫɵ ɦɨɡɝɚ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɪɚɫɩɨɡɧɚɜɚ-
ɧɢɟ ɥɢɰ.  

ɂɬɚɤ, ɥɢɰɚ ɑɟɪɧɨɜɚ (CСОЫЧШПП FКМОЬ) – ɷɬɨ ɫɯɟ-
ɦɚ ɜɢɡɭɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɦɧɨɝɨɮɚɤɬɨɪɧɵɯ 
ɞɚɧɧɵɯ ɜ ɜɢɞɟ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɥɢɰɚ. Ⱦɥɹ ɤɚɠɞɨɝɨ 

ɧɚɛɥɸɞɟɧɢɹ ɪɢɫɭɟɬɫɹ ɨɬɞɟɥɶɧɨɟ "ɥɢɰɨ", ɝɞɟ ɨɬɧɨ-
ɫɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɜɵɛɪɚɧɧɵɯ ɩɟɪɟɦɟɧɧɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɤ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɵ ɨɬɞɟɥɶɧɵɯ 
ɱɟɪɬ ɥɢɰɚ (ɧɚɩɪɢɦɟɪ, ɞɥɢɧɚ ɧɨɫɚ, ɭɝɨɥ ɦɟɠɞɭ ɛɪɨ-
ɜɹɦɢ, ɲɢɪɢɧɚ ɥɢɰɚ). 

ɋɥɨɠɧɨɫɬɶ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ, ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɚ-
ɜɢɥɶɧɨɦ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ 
ɫ ɱɚɫɬɹɦɢ ɥɢɰɚ. ɉɪɢ ɨɲɢɛɤɟ ɜɚɠɧɵɟ ɡɚɤɨɧɨɦɟɪ-
ɧɨɫɬɢ ɦɨɝɭɬ ɨɫɬɚɬɶɫɹ ɧɟɡɚɦɟɱɟɧɧɵɦɢ. 

 
ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɦɧɨɝɨɦɟɪɧɵɯ ɞɚɧɧɵɯ ɜ ɜɢɞɟ 

ɩɢɤɬɨɝɪɚɮɢɤɨɜ «Ʌɢɰɚ ɑɟɪɧɨɜɚ» 
ɂɧɮɨɪɦɚɰɢɹ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɭɸ 

ɜɨɫɩɪɢɧɢɦɚɟɬ ɱɟɥɨɜɟɤ, ɜɵɡɵɜɚɟɬ ɭ ɧɟɝɨ ɨɩɪɟɞɟ-
ɥɟɧɧɵɟ ɷɦɨɰɢɢ. ɗɦɨɰɢɹɦɢ ɧɚɡɵɜɚɸɬ ɛɨɥɟɟ ɢɥɢ 
ɦɟɧɟɟ ɭɫɬɨɣɱɢɜɵɟ ɩɫɢɯɢɱɟɫɤɢɟ ɫɨɫɬɨɹɧɢɹ, ɜɵɪɚ-
ɠɚɸɳɢɟ ɨɬɧɨɲɟɧɢɟ ɱɟɥɨɜɟɤɚ ɤ ɞɪɭɝɢɦ ɥɸɞɹɦ, ɤ 
ɫɚɦɨɦɭ ɫɟɛɟ, ɤ ɨɤɪɭɠɚɸɳɟɣ ɠɢɡɧɢ. ɍ ɱɟɥɨɜɟɤɚ 
ɜɵɹɜɥɟɧɨ ɲɟɫɬɶ ɬɚɤɢɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ 
ɷɦɨɰɢɣμ ɝɪɭɫɬɶ, ɝɧɟɜ, ɪɚɞɨɫɬɶ, ɫɬɪɚɯ, ɨɬɜɪɚɳɟɧɢɟ ɢ 
ɭɞɢɜɥɟɧɢɟ. Ʉɚɠɞɚɹ ɷɦɨɰɢɹ ɨɬɨɛɪɚɠɚɟɬɫɹ ɧɚ ɥɢɰɟ, 
ɩɨɷɬɨɦɭ ɜɵɪɚɠɟɧɢɹ ɥɢɰɚ ɹɜɥɹɸɬɫɹ ɧɚɞɟɠɧɵɦ ɢɧ-


