
 
 I  

 

 
3 

., ., . -
……. 

 
7 

., . -
……………………………………………………………………………... 

 
14 

., ., .  
…………………………. 

 
23 

. …………………….. 29 
., ., .  
………………………………………………………………………………. 

 
33 

.  
……………………………………………………………………. 

 
41 

., .  
 OPENGPSS  GPSS/PC……………………………………………………… 

 
47 

., ., .  
……………………………………………………………………………... 

 
54 

. …………………………….. 62 
., .  67 

. ………………... 73 
., ., ., ., .  

,   
……………………………… 

 
 
77 

. .  
 FOREX………………………………………………………………….. 

 
88 

., ., .  
……………………………………………………………………………….…. 

 
94 

., .  
…………………………………………………………………………………... 

 
108 

.    
 …………………………………………………………….. 

 
112 

.  GRID  MPLS….. 117 
., .   

……………………………………………………………………...………. 
 
122 

., .  
………………………………………………………………. 

 
127 

.  3D  
…………………………………………………………….. 

 
134 

., ., . -
…………………………………………………………………………………. 

 
140 

., . ………. 146 
, ., .  

  …………………….. 
 
152 

 
 

. . ………………………………. 



 
 

 

.  .,  ” ”. E-mail: aliksey@mail.ru  
. .  ” ” 

. .,  ” ” 
. .,  ” ” 

. ,  ” ” 
.   ” ” 

.  “ ” 
.  
.  ” ” 

.   ” ” 

.  . ,  « » 
. .   ” ” 

. . ,  ” ”  « » 
. .  ” ” 

. ., ,    

. ., -
. -mail: 777-kit@ukr.net 

. .  
. . . E-mail: lkn@ukr.net 

.  .,  « » 
. .,  ” ”. E-mail: markovskyy@mail.ru  

.  ” ” 
 ., . . .,  ” ” 

.  ., . . .,  ” ” 
. ., . . .,  ” ” 

.   ” ” 
.  ” ”  « »  
. ., . .  ” ” 

.    ” ” 
.  ” ” 

. .,  ” ” 
.  .,  ” ” 

. ., ,  
. .,  ” ” 

. ., -
 « ». -mail: Seraya@kpi.kharkov.ua 

. ., . . .,  ” ” 
. .,  ” ” 

.  .  ” ” 
. ,  ” ” 

.  ” ”  « » E-mail: tkachenko_sv@ukr.net 
. . ,  “ ” 

. ,  ” ” 
.  ” ”. 

.   ” ”. 
. ., . . .,  ” ” 

.  ” ” 
.  ” ” 

 



 004 
 

. 
 

 
 

.  
, -

. 
 
One of the first expert systems was medical. In article the review in a historical retrospective show of this 

class of expert systems contains, and some prospects of their application and the subsequent development in 
applied medicine are defined. 
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2)  (MYCIN, HEME, -

: 
AI/COAG, CLOT); 

3)  (AI/MM, DIALYSIS 
THERAPY ADVISOR, EEG ANALYSIS 
SYSTEM); 

4)  (AI/RHEUM, 
ARAMIS); 

5)  
(ANGY, ANNA, DIAGNOSER, DIGITALIS 
ADVISOR, GALEN, HEART IMAGE IN-
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AI, THYROID MODEL); 

7)  
(BLUE BOX, HEADMED, NEUREX); 

8)   (CAS-
NET/GLAUCOMA, MEDICO, OCULAR 
HERPES MODEL, PEC); 

9)  (CENTAUR, 
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10) , -
 (EMERGE, MED1); 

11)  (MDX, PATREC, 
RADEX). 
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This paper presents investigation of nonlinear Boolean transformations inverse for which are ambiguous and 

its application in cryptographical algorithms. A new method for designing such class of Boolean trans-
formations is suggested. The method deals with the procedure form representation of Boolean transformations. 
It allowed to buil Boolean transformatiom from hundreds Boolean variables. Boolean transformation on such 
class can be use for accelerate of user identification based on “zero-knoledge” conseption. The relationship 
between transformation building time and procedure form parameters is established. 
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Investigation of neural network use for medical diagnostic problem on cancer detection example in 

gynaecology is conducted in this work. Investigation of Takagi-Sugeno-Kang’s fuzzy neural network 
opportunities for this problem solving is conducted. Furthermore, posibility of test’s (which are necessary for 
diagnostics process) number decrease is conducted in this work. 
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 50:50 60:40 
RI RQ RMSE train RMSE test RQ RMSE train RMSE test 
0,1 64 1,8315 10-17 0,0332 64 1,5072 10-17 0,0414 
0,2 64 2,6832 10-17 0,0312 64 3,1898 10-17 0,0389 
0,3 64 3,2746 10-17 0,0297 64 3,7296 10-17 0,0371 
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0,6 55 2,3649 10-16 0,0623 57 3,6669 10-16 0,0387 
0,7 47 2,1801 10-16 0,0552 47 1,6546 10-16 0,047 
0,8 32 4,3250 10-16 0,0376 33 2,2483 10-16 0,0637 
0,9 21 2,7109 10-16 0,0504 27 4,2174 10-16 0,0776 
1 19 6,3821 10-16 0,0549 20 7,7099 10-16 0,0912 

 2 
 70:30 80:20 

RI RQ RMSE train RMSE test RQ RMSE train RMSE test 
0,1 70 1,4754 10-17 0,0435 89 1,2581 10-17 0,0331 
0,2 70 2,1681 10-17 0,0418 89 2,0689 10-17 0,0302 
0,3 70 3,3746 10-17 0,0388 89 2,9218 10-17 0,0293 
0,4 69 4,7760 10-17 0,0365 88 4,1680 10-17 0,0286 
0,5 68 5,2207 10-17 0,0358 85 5,0317 10-17 0,0269 
0,6 64 5,6841 10-17 0,0386 74 8,3585 10-17 0,0290 
0,7 51 2,0565 10-16 0,0534 57 2,3107 10-16 0,047 
0,8 37 4,0681 10-16 0,0967 34 6,5636 10-16 0,0956 
0,9 28 4,5956 10-15 0,1212 25 9,5112 10-16 0,0865 
1 6 1,2788 10-15 0,1691 5 2,3033 10-15 0,1637 

 – 90%,  – 10%. 
 3 

RI RQ RMSE train RMSE test 
0,1 96 1,1710 10-17 2,9216 10-18 

0,2 96 2,1647 10-17 5,9195 10-17 
0,3 96 2,6863 10-17 8,1233 10-17 
0,4 96 3,3784 10-17 9,6381 10-17 
0,5 92 4,4979 10-17 1,3867 10-16 
0,6 80 1,6441 10-16 3,0583 10-16 
0,7 61 2,2497 10-16 4,5655 10-16 
0,8 44 5,5951 10-16 1,3725 10-15 
0,9 31 1,0292 10-15 3,4575 10-15 
1 5 1,7631 10-15 3,3432 10-15 
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. 1  RI – RMSE train  

 1 – 3 

0
0,02
0,04
0,06
0,08
0,1

0,12
0,14
0,16
0,18

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1

50:50

60:40

70:30

80:20

90:10

 
. 2  RI – RMSE test  

 1 – 3 
.  1,  -

 5,01,0RI -
 

-
,  RI  

; -
 ( . 2) – -

 7:3 -
. 

, -
 « »- . 

. 
 

 ( -
).  

 RI ).  
. 

 4 
 50:50 60:40 

RI RQ RMSE train RMSE test RQ RMSE train RMSE test 
0,1 64 2,3976 10-8 0,033091 64 1,7003 10-8 0,041256 
0,2 64 2,3981 10-8 0,031066 64 1,7008 10-8 0,038731 
0,3 64 2,411 10-8 0,029487 64 1,7095 10-8 0,036763 
0,4 64 2,5551 10-8 0,027863 64 1,8073 10-8 0,034738 
0,5 62 2,235 10-6 0,027419 61 1,6779 10-6 0,035122 
0,6 55 5,51 10-6 0,028531 57 3,931 10-6 0,03407 
0,7 47 8,112 10-6 0,030635 47 6,314 10-6 0,043796 
0,8 32 8,5395 10-6 0,03862 33 7,1297 10-6 0,041018 
0,9 21 1,9289 10-5 0,038845 27 1,0663 10-5 0,046861 
1 19 3,6898 10-5 0,045584 20 2,8545 10-5 0,047587 

 5 
 70:30 80:20 

RI RQ RMSE train RMSE test RQ RMSE train RMSE test 
0,1 70 1,4761 10-8 0,043158 89 1,4916 10-8 0,033651 
0,2 70 1,4767 10-8 0,041357 89 1,4919 10-8 0,030443 
0,3 70 1,4817 10-8 0,038156 89 1,4985 10-8 0,0293 
0,4 69 5,7658 10-8 0,035841 88 5,5153 10-8 0,0288 
0,5 68 1,3224 10-6 0,035571 85 6,0647 10-8 0,0291 
0,6 64 3,4702 10-6 0,043127 74 3,7547 10-6 0,031 
0,7 51 4,9418 10-6 0,047605 57 6,8552 10-6 0,0359 
0,8 37 7,3412 10-6 0,048571 34 1,0559 10-5 0,0148 
0,9 28 1,0643 10-5 0,046314 25 1,7685 10-5 0,0376 
1 6 0,00022524 0,095813 5 6,9307 10-4 0,1178 
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 – 90%,  – 10%. 
 6 

RI RQ RMSE train RMSE test 
0,1 96 1,3748 10-8 7,3358 10-8 

0,2 96 1,3750 10-8 7,3361 10-8 
0,3 96 1,3806 10-8 7,3317 10-8 
0,4 96 1,4470 10-8 7,3233 10-8 
0,5 92 5,4135 10-7 1,3909 10-6 
0,6 80 3,2039 10-6 9,8092 10-6 
0,7 61 6,0106 10-6 2,4068 10-5 
0,8 44 9,8820 10-6 3,0978 10-5 
0,9 31 1,6437 10-5 6,3682 10-5 
1 5 7,0728 10-4 0,003 
,  

 
.  

 
. -

,  
.  

0,00E+00

5,00E-06
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0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
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. 3  RI – RMSE train  

 4 – 6 

0
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 9:1.  

-

.  n  – 
, -

. RI  0,1. K  – -
, . 

 7. 
 7 

n RQ RMSE train RMSE test K 
2 76 9,1466 10-15 2,5951 10-14 3,6710 10-13 
3 88 9,8243 10-16 3,5033 10-15 6,1173 10-14 
4 95 2,9052 10-17 7,9815 10-17 7,7716 10-16 
5 95 3,2477 10-17 7,6187 10-17 6,6613 10-16 
6 96 2,1861 10-17 6,4230 10-17 6,6613 10-16 
7 96 2,0654 10-17 6,5948 10-17 7,77168 10-16 
8 96 3,5415 10-17 6,5741 10-17 6,6613 10-16 
9 96 1,7497 10-17 3,9496 10-17 4,4409 10-16 
10 96 1,7743 10-17 6,2081 10-17 8,8818 10-16 
11 96 1,5131 10-17 3,8456 10-17 4,4409 10-16 
12 96 2,0499 10-17 5,4912 10-17 6,6613 10-16 
13 96 1,6495 10-17 6,60624 10-17 6,6613 10-16 
14 96 1,8812 10-17 4,3088 10-17 4,4409 10-16 
15 96 1,5806 10-17 3,1263 10-17 3,3307 10-16 
16 96 1,4932 10-17 3,5029 10-17 4,4409 10-16 
17 96 1,7960 10-17 3,9873 10-17 4,4409 10-16 
18 96 1,4720 10-17 3,3978 10-17 3,3307 10-16 
19 96 1,7069 10-17 3,5090 10-17 3,3307 10-16 
20 96 1,2195 10-17 3,0116 10-17 3,3307 10-16 
21 96 1,4985 10-17 3,0080 10-17 3,3307 10-16 
22 96 1,4824 10-17 3,5931 10-17 4,4409 10-16 
23 96 1,5059 10-17 2,8923 10-17 4,4409 10-16 
24 96 1,3239 10-17 3,2038 10-17 4,4409 10-16 
25 96 1,2587 10-17 2,3005 10-17 2,2204 10-16 
26 96 1,5864 10-17 2,2263 10-17 2,2204 10-16 
27 96 1,3964 10-17 2,9947 10-17 3,3307 10-16 
28 96 1,6132 10-17 1,7530 10-17 2,2204 10-16 
29 96 1,2920 10-17 1,4681 10-17 2,2204 10-16 
30 96 1,2898 10-17 2,9216 10-18 5,5511 10-17 
31 96 1,1404 10-17 2,9216 10-18 5,5511 10-17 

, ,  
 K , -

, -
. 

 
 RI  

. 
,   

: 
9 : 

 8 
RI RQ RMSE train RMSE check K 
1 2 0,0233 0,0672 0,5364 

0,6 11 5,6436 10-15 1,0704 10-14 1,2401 10-13 
7 : 

 9 
RI RQ RMSE train RMSE check K 
1 3 0,0218 0,0621 0,6588 

0,7 6 0,0164 0,0647 0,7306 
0,5 32 5,784 10-15 1,922 10-14 1,1446 10-13 

, -
.  

,  -
. , -

-
, . , 

, -
, , -
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 – ,  
). , , -

-
, , 

, -
. -

-
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The paper is dedicated to solving the efficiency increasing problem for data transmission error detection in 

spectrum modulation channel by properties such errors appearance accounted. For the guaranteed errors detec-
tion in one and more channel symbols the approach based on Chinese Reminder Theorem has been proposed. 
In the course of the theoretical researches of proposed approach the guaranteed error detection has been proved 
for errors quantity less or equal to number of the check symbols in modular representation. 
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The traditional analysis of program language operators if with laying out of them on separate lexemes as equal 

in rights units of language complicates enough the syntactic analysis. The natural languages of intercourse are had 
at  their  perception  of  separation  to  the  subject,  to  the  predicate  and  other  parts  of  language  for  the  awareness  of  
sense of suggestion. Something similar is offered on the stage of lexical analysis of program language operators. 
All lexemes are here divided into three groups: lexemes-objects, lexemes of action at al.  A feature as programming 
if consists in the obligatory presence of pair of lexemes: lexeme-object and lexeme of action. Thus from this pair all 
operators begin and in this pair it is always the lexeme of action is a mandatory member. Therefore, if a lexeme-
object appear at the lexical analysis, the simultaneous search of the proper lexeme of action is appropriate. Such 
approach allows considerably simplify the syntactic analysis of operators of language and accelelerate his imple-
mentation. 
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keys into the hash-memory has been developed. The analytical evaluation of collision probability has been 
obtained. The possibilities of proposed organization for hash-searching in static and dynamic arrays of data has 
been analyzed 
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The report deals with questions of computing experiment in distributed discrete-event simulation systems 

OpenGPSS and GPSS/PC, their high-quality and quantitative job performances are compared. The problems of 
experiment distribution by independent part, deployment this part on cluster node, parallel execution and result 
assembles and here does not influence on the rightness of end-point also were laboured in the report.  
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100 GENERATE 10,5 
110 QUEUE QUE1 
120 SEIZE PRIB1 
130 DEPART QUE1 
140 ADVANCE 15,5 
150 RELEASE PRIB1 
160 TERMINATE 
  
170 GENERATE 5000 
400 TERMINATE 1 
  
500 START 1 
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. 2.  
  GPSS/PC 2.0 OpenGPSS  

) 
 5000 5000 

 PRIB1 
ENTRIES  338 334 
UTIL (%)  0,997 0,997 
AVE.TIME  14,75 15,0 

   QUE1 
MAX.  169 161 
CONTENT  168 161 
ENTRIES  506 495 
ENTR (0)  

 
2 3 

AVE.CON  80,85 81,0 
AVE.TIME  

 
798,89 816,0 

AVE.(0)   -
 

802,06 821,0 

 
-

, -
-

 ( ). 
 

 OpenGPSS -
 GPSS- . -

-
. 

,  OpenGPSS  
, -

 GPSS-  –  
-

 GPSS-  ( . 3). 
 

, -
-

 START, CLEAR  RMULT. 
 

PRIB1  QUE1  
RES.TXT  RESULT. 

. 3.  GPSS-  
  GPSS 

100 GENERATE 10,5 
110 QUEUE QUE1 
120 SEIZE PRIB1 
130 DEPART QUE1 
140 ADVANCE 15,5 
150 RELEASE PRIB1 
160 TERMINATE 
  
170 GENERATE 5000 
180 SAVEVALUE MSV01,FR$PRIB1 
190 SAVEVALUE MSV02,FC$PRIB1 
200 SAVEVALUE MSV03,FT$PRIB1 
210 SAVEVALUE MSV04,Q$QUE1 
220 SAVEVALUE MSV05,QA$QUE1 
230 SAVEVALUE MSV06,QM$QUE1 

240 SAVEVALUE MSV07,QC$QUE1 
250 SAVEVALUE MSV08,QZ$QUE1 
260 SAVEVALUE MSV09,QT$QUE1 
270 SAVEVALUE MSV10,QX$QUE1 
400 TERMINATE 1 
  
410 CLEAR 
420 RMULT 1,2,8,5,8,2,8 
500 START 1 
510 RESULT RES.TXT,MSV01,01;FR$PRIB1 
520 RESULT RES.TXT,MSV02,02;FC$PRIB1 
530 RESULT RES.TXT,MSV03,03;FT$PRIB1 
540 RESULT RES.TXT,MSV04,04;Q$QUE1 
550 RESULT RES.TXT,MSV05,05;QA$QUE1 
560 RESULT RES.TXT,MSV06,06;QM$QUE1 
570 RESULT RES.TXT,MSV07,07;QC$QUE1 
580 RESULT RES.TXT,MSV08,08;QZ$QUE1 
590 RESULT RES.TXT,MSV09,09;QT$QUE1 
600 RESULT RES.TXT,MSV10,10;QX$QUE1 
  
610 CLEAR 
620 RMULT 5,1,6,6,7,1,1 
630 START 1 
640 RESULT RES.TXT,MSV01,01;FR$PRIB1 
650 RESULT RES.TXT,MSV02,02;FC$PRIB1 
660 RESULT RES.TXT,MSV03,03;FT$PRIB1 
670 RESULT RES.TXT,MSV04,04;Q$QUE1 
680 RESULT RES.TXT,MSV05,05;QA$QUE1 
690 RESULT RES.TXT,MSV06,06;QM$QUE1 
700 RESULT RES.TXT,MSV07,07;QC$QUE1 
710 RESULT RES.TXT,MSV08,08;QZ$QUE1 
720 RESULT RES.TXT,MSV09,09;QT$QUE1 
730 RESULT RES.TXT,MSV10,10;QX$QUE1 
  
740 CLEAR 
750 RMULT 2,2,5,2,8,9,3 
760 START 1 
770 RESULT RES.TXT,MSV01,01;FR$PRIB1 
780 RESULT RES.TXT,MSV02,02;FC$PRIB1 
790 RESULT RES.TXT,MSV03,03;FT$PRIB1 
800 RESULT RES.TXT,MSV04,04;Q$QUE1 
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810 RESULT RES.TXT,MSV05,05;QA$QUE1 
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notation, to which positional scales of notation referred to, the order of symbol’s calculation is dependent and 
successive. In scales of notation of B class, to which scales of notation of vestigial classes referred to, the order 
of symbol’s calculation is parallel and dependent. The classification of scale of notation is given.  
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 method of designing pipelined datapaths which are configured in FPGA is proposed. The method 

provides the hardware minimization due to the wide utilization of the shift register components. The method is 
proven at the example of the zigzag scan reordering buffer design. 
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entity ZZ4x4 is 
    port(CLK : in STD_LOGIC;     –  
        START : in STD_LOGIC;     –  
        DI : in STD_LOGIC_VECTOR(11 downto 0); –  
        DO : out STD_LOGIC_VECTOR(11 downto 0)   ); –  
end ZZ4x4; 
architecture ZZ4x4 of ZZ4x4 is     
    type TARR16 is array (0 to 15) of bit_vector(11 downto 0); 
    type TA is array(0 to 15) of natural range 0 to 10;  
    signal sr:TARR16;                                                     –  SRL16 
    constant table :TA:=(5,5,3,0,4,8,8,6,4,2,2,6,10,7,5,5); –  SRL16 
    signal fa, addr:natural range 0 to 15;    
begin          
    FSM:process(CLK,RST)  begin      –    
        if CLK'event and CLK='1' then   
            if START='1' then  addr<=0;  else addr<=(addr+1) mod 16; end if; 
        end if; 
    end process; 
    fa<=table(addr);        –  SRL16  
    SRL16:process(CLK)  begin                        –  SRL16 
        if CLK'event and CLK='1' then 
            sr<=DI & sr(0 to 14);                  –  
        end if; 
    end process; 
    DO<= sr(fa);                 –  fa-   SRL16 
end ZZ4x4;  
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The realization scheme of the informational technology for planning and management in systems with the 

network imagination of technological processes and the limited resources (NITPLR) is given. On the basis of 
the scheme the complexes of sequential interconnected mathematical models which are compatible with the 
hierarchy of decisions that made on every planning level, and the systems of new highly effective intercon-
nected algorithms for the planning tasks solution in current conditions were created. This has let in the first time 
to solve the task of planning by different optimality criteria in complex. 
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The subject of the article is an application of the method of prediction with certainty coefficient to a task of 

developement  of  FOREX  market  mechanical  trading  system.  An  example  of  usage  of  certainty  coefficient  is  
demonstrated and formal procedure for definition of its relevance scale is provided. Quantitative results of effec-
tiveness of certainty coefficient usage are provided with regard to prediction of the currency pair trend. 
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systems. Methods of threshold values determination for the three-threshold scheme are proposed and analyzed.  
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Virtualization is a key technology which helps to unite applications on various platforms and hardware of the 

previous generations with use of smaller number of modern, more powerful servers with low energy consumption. 
Now, the opportunities offered by this technology can be essentially expanded by its using for satisfaction of re-
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client, an infrastructure of a data processing centre. 
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In article the approaches for optimization of results of three-dimension scanning processing has been proposed. 
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Educatory and learning processes were studied in psychological aspect in the article, which gives a possibility to 

make a mathematical model. Analysis of methods and models of statistics educational theory was also made, as 
well as theory of stochastic processes, which are used during processing of results of control and education plan-
ning, was studied. 

 
 

 
 ( ),  

-
, -

 
.  

,  
,  

-
.  

, 
, -

, -
, -
, ,  

 
.  

 
: , , -

,  .   
-

,  -
, -

 
.  

 
 

 
, 

, , -
, . -

 – . , . , 
. , . , . , 

. , . , . , 
. .  

 

 
 

, -
 

, -
. 

 
 

-
 
 

.  
, 

, .  
 ( )  ( ) 

 ( )  
 ( ). -

,  ,   
, -

.  
 

,  
,  

.  – ,  
, 

 – , -
,  

, . 
 

-
. -

, . -
 

. . -
 

. -
-

, -



 « » , 49  147 

 

,   ( .  1).   
-

.  
 « ».  

 ( )  -
, 
-

.  
,  

,  
-

. -
, -

, .  
 –  

. :  

kt
kb clog

100 , 

 b – -
 ( )  

 « »; t –  
-

; c  k – ,  
-

,  [1].  

 
. 1.  

 
 

, , , 
,  
. -

-
, -

, , 
, -
.  

. ,  
 

: 
cnbeay , 

 y – ,  
 ( )  

; n – ; a – -
 n ; b  c – .  

. -
,  

: 

n

n

ec
bey , 

 y – ; n – ;  = 
a b;   c –  ( ); 
b –  n .  

.  
: 

bcn
cnay

)(
)( , 

 y – ; n – ;  c 
– ; b – . 

.  « », -
: 

)1( bnS
R eMH , 

 S
RH – « », -

, ;  – -
 « »; b – , 

; n –  
 ( -

). -
,  

. 
. .  

,  
. -

, -
,  

.  .  
, . , . , .  

,  
 « ».  

 
np ,  n  

 1A .  

2A . ,  
n  2A , -

 np1 .  
,  -

, ,  
 [2].  

 jE  n -
 1n : 

jnjn bpap 1 , 
 ja  jb -

. -
,  jE  



 

 

148 

1A  2A . ,  
: 

,)1(
;)1(

2222

1111
1 Ap

Ap
p

n

n
n

  
 )1,0(, 2121 – , -

 )2,1(ip in ,  nn pp 1 . 
. -

. 
 

 ( -
) -

.  
-

.  
, -

.  
.  

NEEE ,...,, 21  – ,  

RAAA ,...,, 21  – , nijp ,  – 
,  iE  

 n  jA .  
-

: 
)1( ,,1, nijnijnij pcpp , 

  –  )10( c . 
 
 

. ,  
: 

)1)(1(1 nnn ppp , 
 np –  ( -

)  n ; )10( – 
.  

, 
,  

 [3].   
 -

 np ,  
 0  1n  1  n . 

: 

bn
npn 1

1 , 

 b – . 
 

: 

n

n

np
)1(

)1(1
1

, 

  – . 
, -

 « -
» , -

 « ». -
 nx : 

.
,0

,
,1

2

1

A

A
xn

 

 1nn xPp –  

nnn pxPqA 10,1 . , -
 

 1S ,   in -
 2S -

.  
np  

.
,1

;
,

2

1

S

S
p

pn

,  
 1S  2S  n : 

,112 nSSP  
  – , 10 . 

 
 

, . 
-

, , 
, -

 
. 2).  

 
. 

 
. 2.  

 

  P1 

  S4   P3 

  P2 

  S2 

  S3 

  S1 



 « » , 49  149 

 

-
. , . , 

. . 
, , -

 
:  

.  
-

,  
, -

,  -
-

 [4].  
-

,  -
: 

)](exp[)()(),( itCiBiAitP . 
-

  
  t,  

-
.  ( ), ( )  

( )   
 [5]  

-
. 

-
-

. ,  
,  

, 
. 

 0t -
,  0t  

.  
 t  

,   – -
. ,  -

  
tetP 1)( , 

 –  [1/c].  
 /1  [c].  

-
, -

. 
: 

1
exp1)(

1

a
ttQ

a

. 

 
.  

: 

,
!
)(1)(

1

0

a

r

t
r

e
r
ttQ  

  – . ,  
-

 (   = 1). 
 

, ,   
. -

: 
t

a

e
a
ttq

)(
)()(

1

. 

, -
-

, -
  >  1   )(t  

[6]. 
.    

.  
 

 
ePP 0 , 

 0P  – -
,  – ,  

. 
. . -

 
-

.   –  
, 0i  – -

-
 ( ).  

,  « »  
 

 10 , , -
 ,  

0iJ ,  

 
n

JJ ,  n  –  

 . , ,  
, 

, -
  

 t ,  )(tK . -
 -

. -
-

 t  
 [7]: 

n
itKJ 0)( . 



 

 

150 
. 

, -
-
 

,  -
-

: 
n

j
jnt

1
, 

 i-  
 t =0 -
.  1  .  

 
.  2  

. -
. 

-
, -
 t1, t2, ..., tn  

 1i  i -
. 

 j , j = 
1,2,... , -

,  
-

: 
,,...,,),...,( 22112,1 jjj zzzPzzzF . 

 t  
-

 tetF 1)( ,  
-

. 
 

  ( -
-

) ,  
,  

( 0)  ( 1). -
 itt 1

0 -
-

.  
1. -
.  

1 .  
 2.  

 

,...2,1,...

,...

12211
2

12211
1

nt
t

nn
i

n

nnn
i

n  

 
.  

-
, . 

 
 

0,0,1)( tetG , 
. 
 

-
: 

2.
1,1 DTM  

 
,  t 

, -
, ,  

 . 
 

, -
, -

-
,  

.  
 
 

.  
-
, 

, -
-
 

, . -
 

: ; -
 

;  
; -

.  
 

: -
-

; -
 

-
. 

 
 

 
-
-

.  
,  

-



 « » , 49  151 

 

 
,  

. 
-
-

,  
-

: 
1. -

 
,  

 
, , , 

 
,  

.   
-
-

.  
2.  ( ) 

 
 «  

».  
3.  « -
»  

 
-
-

. 
 
 

 
1. ., . . – : , 1988. 

– 160 . 
2. ., . . – .: , 1962. – 484 . 
3. ., . . – : , 1988. 

– 160 . 
4. .,  .,  .  :  .  .  –  .:  

, 1969. – 486 . 
5. . . – .: , 1980. – 542 . 
6. . . . 2. -

. – ., 1974. – 152 . 
7. .  // -

:  I . . . 
– , 1970. – .225-228. 



 
 004.942(045) 

 
, 
., 

. 
 

 
 

 
   802.11. -

.  -
 WI-FI.  

. 
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dards of WI-FI. The comparative analysis of algorithms of management turns is conducted from the point of view a 
management and distributing of traffic. 
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  5 ; 
  54 ; 
  1; 
  2; 
  “FIFO”. 

2.  WI-FI IEEE 802.11b  
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0000000002,05000000000/1/1 aa f
0000000004,02400000000/1/1 bb f  
0000000004,02400000000/1/1 gg f  

 
 WI-FI -

: ./1 mb  
 b – , m – 

.  
 WI-

FI: 
0000000185,054000000/1/1 aa mb
0,0000000911000000/1/1 mb mb  
0000000185,054000000/1/1 gg mb  

,  b, g, n -
 4 ,  802.11 a, g, n – -

.    
0000000185,0   10,00000009  4. -

-
.  802.11g   

0,0000000046,  802.11b –  0,0000000227. 
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,  
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1. : 
  802.11  – t = 0,000321 ; 
  802.11b: t ( 1) = 0,001652 , 

t ( 2) = 0,001619 , t ( 3) = 
0,001619 , t ( 4) 0,001589 ; 

  802.11g: t ( 1) = 0,000328 , 
t ( 2) = 0,000326 , t ( 3) = 
0,000329 , t ( 4) = 0,000329 . 
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802.11b – Cb =  2,5 ; 

  
802.11g – Cg  = 12,18 M /c; 
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Wi-Fi 802.11a 3,115   300  
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