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: 
v),e(u,R(v)+r(u)=v)(u, ⋅ρ      (1) 

(u,v) - - ; 
r(u) – - ; 
R(v) - ; 

sin(v)(u)g+cos(v)(u)e=v)e(u, 00 ⋅⋅ - 
; 

e0(u), g0(u) - 
. 

, , 
, 
. , , 

 ( . 1). 

. 1. 

 MATHCAD 
: 

,
a

sin )cos(-
a

sin +
a

sin k+
a

cos-a=X βαθαααα ⋅⋅⋅⋅⋅   (2)

,
a

cos)cos(-
a

cos+
a

cosk-
a

sin -a=Y βαθαααα ⋅⋅⋅⋅⋅   (3)
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,)sin(=Z βθ ⋅       (4) 

 – ; 
 – ; 
 – ; 
 – . 

. 
: 

1. . 
2. , . 
3.  (

). 
4. , 

. 
5. . 
6. .  
7. , . 

. 

. , 

. , 
. 

, 
, 

. 
, 

, 
- , , 

. , 

, . 
, , 

, , 
, 

. 

1. . . , . .  - .: 
, 2009. – 556 . 

2. . .  – .: , 1995. – 
274 . 

—  *  —
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 2 .  -

. . 1, . . 2

1 - . . . , , , 
2 - , , 

 ( ) . , 
, 

. 
 ( , , .), [4] 

. 
. 

. 
 [1,3] 

. 

. 
. 

. 
. 

, 
 [2]. 

  
{ }nF,,FF 0= ,     (1) 

  
( ) ( )( )imiiii zzfzzf

i
,,,,,,F 1,11,= , ni ,0= ,   (2) 

( )iji zzf ,,1,  - j i . 

( )Kss ,,S 1= ,     (3) 

[ ]Tkkk ss 21=s , ks1 - , ks2  - 
, Kk ,1= . 
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. ( )jT
js  (3) 

( )
=

+−=
j

i

isjjT
1

11 ,      (4) 

( ) 0>jT , 1,1 −= Kj ,     (5) 

( ) 0=KT ,      (6) 

K  - . 
 (3). 

: 
0 – ; 
1 – ; 
2 – 

; 
3 – 

; 
4 – 

[ ]Twww 321=w ,     (7) 

1w  - , 2w  - 
, 3w  - . 

.  
. . 1 

. 
 [3] : 

( )θcos1ux = , ( )θsin1uy = , ( )2
1 tan u

L
u

b

=θ , 

x , y  - ; θ  - 
, bL  - 

. 
. 1 ix , iy , 4,1=i , - . 

( ) ( )θθ sincos iii yxx ′−′= , ( ) ( )θθ cossin iii yxy ′+′= , 4,1=i ,   
( ) ( ) bLyxx ++=′ θθ sincos1 , ( ) ( ) 4/cossin1 bLyxy ++−=′ θθ ,   
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( ) ( ) bLyxx −+=′ θθ sincos2 , ( ) ( ) 4/cossin2 bLyxy ++−=′ θθ ,   
( ) ( ) bLyxx −+=′ θθ sincos3 , ( ) ( ) 4/cossin3 bLyxy −+−=′ θθ ,   
( ) ( ) bLyxx ++=′ θθ sincos4 , ( ) ( ) 4/cossin4 bLyxy −+−=′ θθ .   

. 1 

+− ≤≤ 211 uuu , +− ≤≤ 222 uuu . 

( ) ( ){ }kkk yxyx ,0,0,01,01,01,00 ,,,,,,X θθ= . 
: 0=− fxx , 0=− fyy , 

0=− fθθ , fx , fy , fθ  - 
. 

( )( ) ( )( )∧>−∨<− 00 ii xxxx jj
βα

( )( ) ( )( )00 >−∨<− ii yyyy jj
βα , 4,1=j

ii xx βα < , ii yy βα < , pki ,1= , pk  - . 

( )θ,,11 yxhu = , ( )θ,,22 yxhu = . 

, 

min→ft .      (8) 

. 
: 4=bL , 5−=−V , 5=+V , 1−=−u , 1=+u , 2=pk , 201 −=αx , 

21 −=αy , 51 −=βx , 22 =αy , 52 =αx , 22 −=αy , 202 =βx , 22 =βy . 
: 

( ) ( ) ( ) ( ){ }0,4,8,0,4,8,0,4,8,0,4,8X0 −−−−= . 
: 0=fx , 0=fy , 0=fθ . 
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( )3210 ,,,,,F qqqyyxx fff θθ −−−= , 321 ,, qqq  - 
, . 

≥
≤

= −+

−−

  ,~
~    ,

~    ,

i

iii

iii

i

u
uuu
uuu

u , 2,1=i , 

( ) ( )yyqxxqu ff −+−= 211
~ , ( )θθ −= fqu 32

~ , 11 =q , 12 =q , 13 =q . 
,  

( ) ( )( )Δ+Δ

<ΔΔ
=  - 

0    ,0

0

22
ft

i dtyx

yx
p , 4,1=i , 

( ) ( ){ }ii

j
xxxxx jj −−=Δ βα ,min ,  

( ) ( ){ }ii

j
yyyyy jj −−=Δ βα ,min . 

: 1024=H ; 
 128;  512; 

 8; 
 4;  12; 

 24. 

( )( )xxqu f −+= 2
11 1~ ,

−−

>−
=

 - ln

0    ,ln~
3

3

2 yy

Ayy
u

f

f 58398.121 =q , 

( )( )( )( ) ( )( )( ).1lnsgnsinln1lnsgnsinlnsgn 13213 +−×+−= −− eyyeyyA ff

. 2-3 
.  

. 2 
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. 3 
( ) 80 −=x , ( ) 40 =y , ( ) 00 =θ

1. Koza J.R. Genetic Programming: On the Programming of Computers by Means of Natural 
Selection. Cambridge, Massachusetts, London, MA: MIT Press, 1992, 819 p. 

2. . ., . ., . . 
 // 

. 2013,  6. http://www.science-education.ru/113-r11697 
3. Kentaro Oyama and Kenichiro Nonaka Model Predictive Parking Control for 

Nonholonomic Vehicles using Time-State Control Form// 2013 European Control Conference 
(ECC) July 17-19, 2013, Zürich, Switzerland. P. 458-465. 

4. Wong, J.Y. (Jo Yung). Theory of ground vehicles: 3rd ed. New York: Wiley, 2001. 528 p. 

—  *  —

. . 1, . . 2, . . 3 

1 - . . . , , , 
2, 3 - , , 

, 
.  [1,2] 

 [3]. 

. 
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, 
: , , , 

. 
, 

,  [4,5]. 

. 

, 
. 

 [6]. 
, 

, 
. 

. 

. 

( )Kcc ,,C 1= ,      (1) 
ic  - , 

{ }Dci ,,1∈ , Ki ,1= , 
n

i
i

0
FF

=
= , ( )Dff ,,F 1= ,     (2) 

( ) ( )( )imiiii zzfzzf
i

,,,,,,F 1,11,= , ni ,0= ,    (3) 

=
=

n

i
imD

0
,      (4) 

1,01 ff = , 2,02 ff = ,…, ,
00 ,0 mm ff = ( ) ( )zfzfm 1,110

=+ ,…, 
( ) ( )zfzf mmm 110 ,1=+ , ( ) ( )211,2211 ,,

10
zzfzzf mm =++ ,…, 

( ) ( )nmnnmm zzfzzf
nn

,,,, 1,10
=++

  

[ ]Tww 21=w ,     (5) 

1w  - , 2w  - 
.  
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: 
M , N , 

p , 
pNm +=0 , 1m ,…, nm , 
L ik , 

Mi ,1= . 
1w  (5) 

, LMw ≤≤ 11 . 2w
 (2), 

Fw ≤≤ 21 ,  
=

++=
n

i
impN

1
F . 

( )θ= cos1ux , 
( )θ= sin1uy , 

( )2
1 tan u

L
u

b
=θ , 

x , y  - , θ  - , bL  - 
. 

:  
0=fx , 0=fy , 0=θ f . 

  
( ) ( ) ( ) ( ){ }0,4,8,0,4,8,0,4,8,0,4,8X0 −−−−= . 

: 
55 1 ≤≤− u , 11 2 ≤≤− u . 

  
min→= ftJ . 

  
( )θ= ,, yxhu . 

, 
.  

≥
−≤−

=
  ,~

5~    ,5
5~    ,5

1
1

u
u

u
u i

i
, 
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≥
−≤−

=
  ,~

1~    ,1
1~    ,1

2
2

u
u

u
u i

i
, 

( )( )1sgn~
1 −= AeAu , 

( ) ( ) ( )( )1lnsgnarctan1
1~

2
+ΔΔ+

−= −

−

yy
B

B

e
eu , 

( )
( )
( )+

−+Δ= Δ−

Δ−

x

x

e
eA x sgn

sgn

1
1sgnsgn , 

( ) ( )( )1lnsgnarctan += CCB , 

( ) Δ−Δ= Δ
1,,1sgnarctanmax qeC yy

y , 

74951,01 =q . 

. 1 

. .  

. 1. 

1. Zelinka I. Analytic programming by Means of Soma Algorithm// Mendel ’02 In: Proc. 8th 
International Conference on Soft Computing Mendel’02, Brno, Czech Republic, 2002, P. 93-
101. 

2. Zelinka I., Davendra D., Senkerik R., Jasek R. and Oplatkova Z. Analytical Programming - 
a Novel Approach for Evolutionary Synthesis of Symbolic Structures Chapter in the book 
Evolutionary Algorithms Edited by Prof. Eisuke Kita Intech. Printed 2011. April, Croatia. P. 
149-176. ISBN 978-953-307-171-8. 

3. Koza J.R. Genetic Programming: On the Programming of Computers by Means of Natural 
Selection. Cambridge, Massachusetts, London, MA: MIT Press, 1992. 819 p. 
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4. Senkerik, R., Oplatkova, Z., Zelinka, I., Davendra, D. 2013, “Synthesis of feedback 
controller for three selected chaotic systems by means of evolutionary techniques: Analytic 
programming”, Mathematical and Computer Modelling, Vol. 57, No. 1 - 2, P. 57 – 67. 

5. Davendra, D., Zelinka, I., Senkerik, R. 2010, “Chaos driven evolutionary algorithms for the 
task of PID control”, Computers & Mathematics with Applications, Vol. 60, No.4, P. 1088-1104 

6. . ., . . 
// 

. – 2014. –  2; URL: http://www.science-education.ru/116-12401.

—  *  —

. . 

, , 

. 
, , , 

, , , 
, . , 

. 
 (PSO — Particle Swarm Optimization) [0] – 

. 
, 

. 
« »,  « ». 

.   
, 

. 
 PSO , 

,  [0]. 
. 

. 

( ),,uxfx = (1)

nRx ∈ , mU Ru ⊆∈ , nm ≤ , U .  (1) 

[ ]Tnxx 00
1 ...)0( =x

[ ]Tf
n

f
f xxt ...)( 1=x . , 
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( )( ) ( ) ( )( ) .mind,
0

0 →+=
ft

f tttftFJ uxx (2)

( ) Ut ∈u , 
 (2). , 

R⊆∈Uu . ( )tu
. 

{ }LP pp ...,,1= , (3)

[ ]Ti
D

i
i pp ...1=p , Li ,1= , L  —  (3), d  —

.  (3) 
-

{ }LV vv ...,,1= , [ ]Ti
D

i
i vv ...1=v , Li ,1= , (4)

: 

( ) ( ) ( )11 ++=+ nnn iii vpp ε , Li ,1= , 1,1 −= Nn , (5)

ε  – , ( )1+niv   

( ) ( ) ( ) ( ) ( )ndncnbnn iiiii
!*1 pppvv Δ+Δ+Δ+=+ +α , (6)

( ) ( ) ( )nnn iii ppp −=Δ ++ , ( ) ( ) ( )nnn iii ppp −=Δ ** , ( ) ( ) ( )nnn iii ppp −=Δ !! , ( )ni
+p

– , n , ( )ni
*p  – 

,   n , 
, ( )ni

!p  – , 
n , dcb ,,  – , [ ]β;0∈b , [ ]γ;0∈c , [ ]δ;0∈d , 

δγβα ,,,  – , 
[0, c. 56].

[ ]ft,0  D

fD tttt =<<<= ...0 10 . ip
[ ]ft,0  ( )tu~ . )(~ tu . -

, 

( ) [ ]fjj
i
j ttDjtttptu ,0,1,1,,~

1 ∈−=<≤= + . (7)
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: 

( )

[ ],,0,1,1,

,)(~

1

1
1

fjj

jj

ji
j

i
j

i
j

ttDjttt

tt
tt

ppptu

∈−=<≤

−
−

−+=

+

+
+

(8)

( )
[ ],,0,1,1,

),,,,,(~

1

11

fjj

jj
i
j

i
j

ttDjttt

tttpphtu

∈−=<≤

=

+

++
(9)

 ),,,,( 11 tttpph jj
i
j

i
j ++  – . 

, 
 (2) bestp ,  (7)-(9). 

. 1. , : ; 
; ; 

,  [4] 

+−−=

=

).()()()(

),()(
3
112

21

tutxtxtx

txtx
(10)
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[ ]T11)0( =x . 
[ ]Tf 00=x ct f 10= , 

[ ]1;1−∈u . 

( )+=
ft

dttxtxJ
0

2
2

2
1 )()(  (111)

 (
) . 1. 

. 

1. J. Kennedy, R. Eberhart. Particle Swarm Optimization // Proceedings of IEEE International 
Conference on Neural Networks, Perth, Australia, 1995, Vol. IV, pp. 1942–1948. 

2. Y. Li et al. Particle swarm optimization for time-optimal control design // Journal of 
Control Theory and Applications, August 2012, Vol. 10, Issue 3, pp. 365–370. 

3. S. Luke. Essentials of Metaheuristics, 2nd edition. Lulu, 2013, 242 p. 
4. P. J. Holmes, D. A. Rand. The bifurcations of Duffing's equation: An application of 

catastrophe theory // Journal of Sound and Vibration, Vol.44. — 1976. — Pp. 237–253.  

—  *  —

. . , . . 

, , 

 90-
 [1], 

,  ( ) 
 ( ). 

, 
, 

 [2]. 

 ([3], [4]). 
, 

, 
. 

. 
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 [5] , 
. 

, 
 [6]. 

: 

),( uxx f= ,       (1) 

),( uxf  -  [7]. 
: 

,RR: mn →g(x)       (2) 

: 

.min

min,))((

2

2

1

2
1

→=

→=
=

f

j
j

tJ

txJ
,     (3) 

(t))(xg  (1) 
))(( txgu = . 

 (3).  
, 

, T]1;0[,1,0 ∈== βαδ : 

),(

,

21
3
112

21

xxuxxx

xx

+−−=

=

β
    (4) 

, 
. 

: 

],1;1[),( 21 −∈xxu       (5) 

 4 : 

},,,{ 4
0

3
0

2
0

1
00 xxxx=X      (6) 
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TTTT xxxx ]1,1[,]1,1[,]1,1[,]1,1[ 4
0

3
0

2
0

1
0 =−=−=−−= : 

},)({ fxfX = Tfx ]0,0[)( = . 

, 
 [8]. 

. 
, 

, 
. 

, 
, , , 

. 
. 

 ( ) . 

, 
, 

, 
. 

. , 
. 

, 

. , }1,
4
3

,
4
2

,
4
1

,0{=β  4- , 

. 
, . 

.  
, 

, 
 ( ). 

, 
. 

, 

, 
. .1 

: 
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. 1.

.2 
 (8): .]1,1[,]1,1[ 4

0
3
0

TT xx =−=
6=ft . 

3
0x  3, 4

0x  3.5. , 
: 

. 2.  x2(x1)

1. Koza J.R. Genetic Programming: On the Programming of Computers by Means of Natural 
Selection. Cambridge, Massachusetts, London, MA: MIT Press, 1992, 819 p. 

2. Diveev A., Khamadiyarov D., Shmalko E., Sofronova E.: Intellectual Evolution Method for 
Synthesis of Mobile Robot Control System, 2013 IEEE Congress on Evolutionary Computation. 

3. O'Neill M., Ryan C. Grammatical Evolution. Evolutionary Automatic Programming in an Arbitrary 
Language. Kluwer Academic Publishers, 2002. 

4. Zelinka I: Analytic programming by Means of Soma Algorithm// Mendel ’02 In: Proc. 8th 
International Conference on Soft Computing Mendel’02, Brno, Czech Republic, 2002, 93-101. 

5. . ., . .: 
:  /. - . : , 2012. - 182 . 

6. . .:  OpenMP: 
. – .: - , 2009. – 77 . 

7. Diveev A., Kazaryan D., Sofronova E.: Grammatical Evolution and Network Operator Methods for 
Control System Synthesis, 21st Mediterranean Conference on Control and Automation. 

8. . .:  [ ]: -  / . 
. . . -  :  " ", 2007, - 87 . 

—  *  —
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. . 1, . . 2, . . 3 

1, 3 - , , 
2 - . . . , , , 

. : 

. 
. 

 [1] , 
. 

, 
. 

. 

, 
 Lego NXT. 

( )[ ],sin1001 tu = ( )[ ]tu cos1002 = , 

[ ] <−
=

  ,
5.0    ,

a
aaa

a . 

.1: 

1. 

t, c 
1

~x , 2
~x , 1u 2u

1 0 0 0 0 100 
2 0.1 0 0.8430 10 100 
3 0.2 0.1134 2.1590 20 98 
4 0.3 0.5288 3.5692 30 96 
5 0.4 1.2235 5.0004 39 92 
6 0.5 2.0385 6.4542 48 88 
7 0.6 2.9164 7.9011 56 83 
8 0.7 3.8956 9.3532 64 76 
9 0.8 4.9690 10.7809 72 70 
10 0.9 6.1453 12.1597 78 62 
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1.  ( ) 

t, c 
1

~x , 2
~x , 1u 2u

11 1 7.4316 13.4931 84 54 
12 1.1 8.8191 14.7952 89 45 
13 1.2 10.2416 16.0919 93 36 
14 1.3 11.6815 17.3486 96 27 
15 1.4 13.1092 18.5424 99 17 
16 1.5 14.5351 19.6297 100 7 
17 1.6 15.9593 19.9509 100 -3 
18 1.7 17.3695 19.6158 99 -13 
19 1.8 18.7867 19.2178 97 -23 
20 1.9 20.1917 18.6785 95 -32 
21 2 21.5845 17.9769 91 -42 

: 

21 xx = , 

,2 m
bx =

21 yy = , 

( )( ( ) ( ) ++−++= 2
2
122sgn3 4212133 4326sgn2sgn1

2 xxuuqqqyqquqaabb
m

y

( ) +++−−++++ 3 222
1122sgn124133

43153 6 uxquuxyqxquqq

( ) ),13 52626sgn yququq −+

: ( ) +++++−= 153 62
2
122sgn3 4212133 426 uqqxxuuqqqyqquqa

( ) ( ) ,2
1122sgn2

133 41241
3
4 xquuyqqxyqxq ++−−+

( ) ,3 13 1
2

133 4 xyyqqab +++=

,q 0.1093751 = 0.0156252 =q , 0.2343753 =q , 1.9843754 =q , 05 =q , 0.6093756 =q , 

( )[ ],sin1001 tu = ( )[ ].cos1002 tu =

. 1 .2. 
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 Lego NXT. : 

( ) ( ) ++′+′+′+′+′+′= 13 2422cos3
431cos_3

2
3

11 yyqxqqqyqqu

( ) ( ) ,43sin1sin113 2
3 qqyxqy

q
e ′′′++

′
+

( ) ( ) −′−−′−′++′′−+′+−= 4223
33

2
12sin_3 1134sin12 qyqqyqyxqqxu

.24113222 yqyxqxq ′−′−′−

3.9843751 =′q , 3.9843752 =′q , 2.1093753 =′q , 3.9843754 =′q

.3 . 4. 

 LEGO 
NXT. 

. 

13-08-00523 

. 

.1. )(1 tx .2. )(1 ty

.3. )(1 tx .4. )(1 ty
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1. . ., . ., . ., . . 
 — .: - , 2000. — 352 . 

2. . ., . . 
. .: , 2012. 182 . 

3. . ., . ., . . 
 // 

. – 2013. –  6; URL: http://www.science-education.ru/113-
11192 ( : 19.12.2013). 

—  *  —
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 3 .  , 
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, , 

. 
. 

, , 

. 

. 
, ,   

 (2 .  10 . 
). 

: 
, , 

. 
. 

, 

,  [2] 
, 

 ( ). 

,  –   
, .  

 [5], , 
, 

. 
. 

. 
: θ  - 

ψ - 
, . 
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, 
 ( ). 

, 
, , . 

. 
, , 

. , 
, 

, . 

 – 
. , 

, , 
. 

. 
. 

. , 
. 
. 

. 
 [3]. 

: 

- , 
. 

: 

.222

,111
θψψψ

ψθθθ

Ω+−++−−=

Ω+−+−−=

kixMZbYRchJ
kizMXlchJ

   (1) 

2,1,2,1,2,1 cchhJJ  - , 
, 

, θ ψ ; ik  - 
; Ω - 

.  - 
, 

. 



27 

, , -

θ ψ . 
: 

θψ
θ

θψ

ψ

cMMcM
bczcZkYX
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,,,0

    (2) 
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 (3) 

. 

( ) ( )
( ) −−++

−++
==

2121
2
11

2
12

2
22

2

bcss

bss

sX
sYsW

ωξ

ωξ     (3) 

W(s) – , Y(s) – θ
, X(s) – ψ

, . 
H -   

, . H -
, 

, . 
, , 

, , - . , 
, H - , 

.  
 [3] 

,  [4]. 

 ( . .1), 
 [5]. 

.  
-

: 
1. CARE (Control Algebraic Riccati Equation)  

;011)11
2

22( =+∞
−−∞−∞+∞ CTCXTBBTBBXAXXTA γ
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2. FARE (Filter Algebraic Riccati Equation). 

;011)11
2

22( =+∞
−−∞−∞+∞

TBBYCTCCTCYTAYAY γ

A,B1,2,C1,2 – 
 [2]  (1),  – , X ,Y  – 

.  

,  [2]. 
, 

. .1 
: 1 – , 2 – , 3 – , 4 – 
. 

                    
. 1.   . 2.   

              
. 3.      . 4. 

 ( . 3, . 4) 
. 

 [2]. 
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. ,  SAP ERP 

 SAP 
RCM (record case management) . 
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, 
, . 
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•
•
•

•

• , 
, . 

, 
 1  2 

,  3 : 

1. : 
& 1- 1 = « » 

2. : 
Select * from & 2 where & 2- 2 = & 1- 2. 

3. : 
a.  = &1 –  1 
b.  = &2 –  2 

. 
 ( ) 

. 

 ( , , 
. .). 

: 

1. -  = 
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IF table1-field1 = P1.”
SELECT * FROM table2 WHERE table2-key = table1-reference. 
IF sy-subrc = 0 “
ELSE.”
MESSAGE ‘ ’ TYPE ‘E’. 

ENDIF. 
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Δ≈Δ

hiA
KKV

hiA
KKV

       (1) 

, . 
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dhh
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AKV )(
0

=       (3) 
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. 6.  RLC 

, 

. 
 t.  RLC 

. . 6 RLC 

.  

 1. 

 1. 
.6 

 ( .5)  ( . 6) 
P(t) –  i(t) 

 (VAL1)  R1 

( ) 
 R2 

 (VAL2)  R3 
 ( )  C1 

 ( )  C2 

  
 L 

 ( . . , 
), . 

iQftKtPRite == )()(       (4) 

e- , i –   R – 
, P(t) – , Kft- 

, Qi - . 
: 

)(1
1

11 tev
dt

dvCR c
c =+        (5) 
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vc1 – C1. 
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0)( 12

2
2

22
2

232 =−+++ c
c

c
c v

td
dvLCv

dt
dvCRR     (6) 

: 

)(
)( 23

2 sT
Kwsmss

K
te

vc =
+++

=      (7) 

K= 1/R1C1C2L, m= KC2 (R1R2C1+R1R3C1+L), w=K(R1C1+R2C2+R3C2). 
, 

. 

. 
 400 

: 

VALIN=0.05; % ( ) 
CRA=0.02; %  ( ) 

 (m) 
VALOUT=0.05; % ( ) 
Trd=0.1; % , 

 (m^3) 
WSV=3; % 

 (m^3)  
Kb=1; % 

. 

T(s) : 

6.663.1422003)( +++= ssssQ     (8) 

. 
 8, =-200, 

 (  +j )1= -0.0004 - 0.0058i  (  +j )2 = -0.0004 + 0.0058i, 
. 

 [7,8]. 
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eK . 
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e e e

3 2 3 2

1 1
2 2

1 1

2 2
3 2 3 2

2 2

2 2

(A.1)

12E I 6E I 12E I 6E I
L L L L

f v6E I 4E I 6E I 2E I
m L LL L
f 12 E I 6E I 12E I 6E I v
m L L L L

6E I 2E I 6E I 4E I
L LL L

=

−

−
β

= ∗
− − −

β
−

f K v

pm . kv kβ

: 

k
k 2

p

k
k

p

E I vv k {1, 2} (A.2)
m L

E I
(A.3)

m L

= ∈

β
β =

kf

km : 

k
k

p

k
k

p

f L
f (A.4)

m

m
m (A.5)

m

=

=

 ( .1) 

: 

1 1

1 1

2 2

2 2

f 12 6 12 6 v
m 6 4 6 2

(A.6)
f 12 6 12 6 v

m 6 2 6 4

−

β−
=

− − −

β−

.2 
.2 

 L 1 2x , x .  W 
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1x

0u 1u 2u 3u 4u

4θ3θ2θ1θ0θ
0n 1n 2n 3n 4n

2r0r 4r3w1w
0e 1e 2e 3e

. .3:  – 

.2  0.5L. 
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e e e

3 2 3 2

1 1
2 2

1 1

2 2
3 2 3 2

2 2

2 2
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96 E I 24 E I 96 E I 24 E I
L L L L

f v24 E I 8E I 24 E I 4 E I
m L LL L
f 96 E I 24E I 96 E I 24 E I v
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24 E I 4 E I 24 E I 8E I
L LL L

=
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−
β

= ∗
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β
−

f K v
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1 1

1 1

2 2

2 2

f 96 24 96 24 v
m 24 8 24 4
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f 96 24 96 24 v

m 24 4 24 8

−
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=
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1) 
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1 1
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2

2

3 3

3
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4

k k
k k2
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p p

96 24 96 24 0 r
24 8 24 4 0
96 24 192 0 96 24 u w

24 4 0 16 24 4 0
96 24 192 0 96 24 0 r

24 4 0 16 24 4 0
96 24 192 0 96 24 u w

24 4 0 16 24 4 0
96 24 96 24 0 r

24 4 24 8 0
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E I u E I
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R LW L
w r (A.11)

m m
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− θ
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− θ
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=

− θ
− − −

− θ
− − −

− θ

θ
= θ =

= =

2) 
1w 0 :=

0 3 1 3

1 3 3 3

2 3

3 3

4 3

1 3w u w (A.12)
64 512
1 23w u w

256 3 512
1 w
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3 w
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∗

θ =

θ =
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0 3

2 3
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22r w
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13r w
32

=

= −

= −

3) 
 ( .8) 
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The article contains the issues surrounding the formation of organizational 

structures of Russian Federation industrial enterprises. The influence of developed 
organizational structures is discussed. The directions of improvement of existing 
organizational structures are proposed. 
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efficiency, oil industry. 
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Innovative economy is the challenge of XXI century determined by the 
necessity to be competitive at macro and micro level. Main factors of innovative 
development are top management effectiveness, professional competencies and 
focus on such corporate culture which nourish personnel creative activity and 
forms the feeling of involvement and unity of aims with the business owners  
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The article is devoted to the use of renewable energy sources in Russia. This 
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The development of renewable energy sources in some countries is discussed. The 
author gives a review of the basic guidelines and principles to support the 
development of renewable energy in Russia. 
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The article is devoted to the question of management in the period of 
recession in Russia. This paper considers the role of marketing, as the 
management economical instrument. Main concepts and principles of aggressive 
marketing are discussed. 

Keywords: company, external environment, internal environment, 
marketing, aggressive marketing.
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The article concerns the peculiarities of planning innovation in an industrial 
enterprise, taking into account the principles of innovation and the viability of the 
enterprise. The factors affecting the efficiency enterprise functioning and the 
conditions of its viability assessment, characteristics and stages of development 
plans for innovation are discussed. 
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POWER OF MICROCREDIT TO REMOVE THE POVERTY IN 
BANGLADESH 

Md. Nazmul Hossain 

, , 

Abstract 
Bangladesh is one of the poorest nations in the world. The total population 

of Bangladesh is 180 million of them 52 million live with absolute poverty (PPP 
below $1.25). Around 1 million people die cause of starving and malnutrition and 
.25 million without treatment/year. Around 2 million is homeless [IMF 2012]. The 
level of poverty is relatively very high due to the fact that employment 
opportunities are limited & average income level is low. Around 85 million is 
unemployed, of them 50 million that is 63% of the total figure is between the ages 
of 15 & 24 [IMF-2012]. If dynamism doesn't come to the job market and young 
jobless is remain stable, its impact would be very devastative for the socio-
economic lives in forthcoming Bangladesh. 

i) Introduction 
Poverty is a national issue which has multidimensional characteristics in 

Bangladesh. Together with low income, poverty has been cause of poor quality of 
living and limited access of basic services including education, healthcare, water, 
shelter & sewerage. For peace & affluence in Bangladesh stricken with hunger, 
homelessness, diseases & woe, tremendous poverty has to be removed to ensure 
the fundamental rights which include the rights of food, cloth, shelter, education & 
healthcare. International aid, which is joke to the impoverished, has deepened the 
problems rather than alleviate a bit. To pave the way for first and foremost task is 
either to create direct employment or create condition to create employments. 

ii) Poverty & its impact on socio-economic lives
Poverty, a complex society issue, is a condition when people are not able to 

meet their fundamental needs including food, cloth, shelter, education and 
treatment properly in proper way. It is a global issue and cause of socio-economic 
depression. Poverty not only pushes the improvised to poor living conditions but 
also slashes the access to basic needs including food, water, sanitation, health care 
& education. The letter undermines and limits their capabilities and their 
opportunities to secure employments aftermath prolonging and confinement of the 
poverty circle.     Together with poor living standard of impoverished, poverty is 
being cause of various misfortunes which are prevailing in the society, such as 
crimes, illiteracy, unemployment and diseases like depression, anxiety and stress 
therefrom not only the poor rather hole society is suffering. So poverty is a call to 
action---for the poor & the wealthy alike---a call to change the world so that many 
more may have enough to eat, sufficient shelter, access to education and health 
care, prevention from violence and uncertainty and a voice inwhat happen in 
community. 
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Microcredit banking, which on one hand creates direct employment and on 
the other hand creates condition to create employments, is one of the most 
potential options to bring the desirable changes. Scientific and apt implementation 
of it could bring the potential breakthrough. 

iii)What is Microcredit? 
Microcredit is a financial innovation that refers to various kinds of small 

loans & financial services meant for the impoverished borrowers who are currently 
operating businesses or aspiring to introduce businesses or simply unemployed to 
introduce businesses or financial activities to improve their living standard. The 
borrowers of micro credit usually lack of collateral, steady employment & variable 
credit history, thus fail to qualify for regular bank loan. The main purpose of 
microcredit is to break the cycle of «no income, no investment, no profit» to 
«small income, small investment, and small profit» by increasing capital from 
outside into the economic life of poor people. Microcredit evolved first in 18th 
century and got momentum only after the establishment of 'Grameen Bank' in 
Bangladesh by Prof. Muhammd Yunus in 1976. As of 2013 microcredit activities 
are being manipulated in about 100 countries around the world. 

iv) Existent Microcredit Banking and Common Scenarios  
In developing and list developed countries like Bangladesh where women 

are neglected due to their dependability on male partners, microfinance provides 
them with beneficial banking they need to start up business ventures and actively 
participate in economy. It gives them confidence, improve status and make them 
more active in decision- making, greater accession to financial resources, greater 
social network and greater freedom of mobility thus encourage gender equality. 
One of the largest roles that microfinance has in local economies is providing 
credit to low-income and poor families to startup financial activities with the 
means to becoming financially stable that helps breaking the cycle of poverty in 
the current generation and work toward ending poverty for the future generation. A 
study conducted by Zohir & Martin in 2004 suggested that clients who join and 
stay in microcredit program have better economic condition than non-clients, 
suggesting that programs contribute to these improvements. Households who are 
involved in program are able to send more children to school for longer period and 
to make greater investments in their children's education [Litterfield and Hoshemi, 
2003]. By reducing vulnerability and increasing earning & savings, micro-financial 
services allow poor households to make the transformation from «everyday-
survival» to «planning for the future».

But the impact of microcredit on poverty alleviation is highly a debatable 
issue. Since its debut, microcredit has not had very positive impact to alleviate 
poverty rather has led many borrowers into debt trap or in some cases leading 
suicide or selling organ [Milford, 2010 & Kathrin, 2012]. 

A study conducted by Chowdhury & Hussain (2011), showed that micro-
credit programs in Bangladesh between 2000 and 2010 that was when only 7% of 
micro-borrowers were able to rise themselves out of poverty line [Chowdhury & 
Hussain 2012]. Kathrina Hartman, the German Journalist told about trapping in 
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debt of a woman whom she met in 2012 at Kurigram district in Bangladesh. The 
rural women who were the borrower of microcredit told her about the brutal 
methods of enforcing debt repayment, including the forced to sale of cattle, house 
utensils and lands. In order to be able to repay loan, newly indebt men and women 
even sold their kidneys, as discovered by the police in 2011. In order to repay the 
loans children are dropped out of school to earn money and food expenditures are 
cut down significantly. Professor Moniruzzaman from the department of 
Anthropology at Michigan State University has been researching the organ trade in 
Bangladesh since 1990 stated that such a selling organ is to repay and they felt no 
choice but to sell a body part.  

v) Why Micro-credit doesn't work? 
It is a fact that microcredit borrowers, who don't have necessary 

requirements to receive loan from the conventional banks, are marginal and 
disadvantage inhabitants of the society. They don't know how to receive loan, how 
to invest the capital effectively for well return on investment, how to produce units, 
how to marketing. 

Non-effective investment: 
As microcredit borrowers are marginal and lack of business and professional 

experience, they don't know how and which sector the capital should be invested in 
for well return on investment. Most often, the borrowed money are invested either 
in list profitable or non-profitable sectors fail to earn a well return to repay the 
loans' capital. The credits are very often used to buy durable products or consumer 
goods instead of productive investment [Milford, 2010 & Kathrin, 2012].  

Credit giving strategy, High interest rate & Repayment structure: 
Loan functions of existent microcredit institutions are non-effective to fight 

against poverty. Micro-credit banks in Bangladesh form a group of five potential 
borrowers and train them how to receive and repay loan instead of how to go to the 
production or invest the credit effectively.  

Moreover, high interest rate & repayment structure limit its effectiveness. 
Global average interest rate of microcredit bank is 37%. If borrowers don't manage 
to earn at list 37% rate of return, eventually ended up poorer as a result of 
accepting loans. 

vi) How Micro-credit will succeed? 
To reach the poverty alleviation goal, Microcredit policies are needed to be 

implemented and managed effectively & services are needed to be designed to 
meet the need of clients. Thereby not just only clients but also their families and 
the wider communities will be benefited.  

The most important task is to find the ways how banking & investing 
can: 

A. Strenth local community 
B. Support good green business 
C. Lift families out of poverty & 
D. How can be started effectively today       
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When loans are associated with an increase in assets, when borrowers are 
encouraged to invest in low risk income generation activities and when very poor 
are encouraged to save; the vulnerability of the poor people is reduced & improved 
of the poverty condition [Hulen & Mosley, 1995].  

Entrepreneurial skills of recipients are the most important factor to make 
credit more productive. So, together with credit other complementary factors are 
vital including selection & motivation of entrepreneurs, identification of livelihood 
opportunities, business & technical training, establishing of market linkage etc. to 
reach the poverty alleviation goal. 

If microcredit activities encourage and patronize borrowers to resolve easy 
accessible regional raw materials into commercially valuable products, it will be 
doubly effective. On one hand commercial production industry will be established 
with huge economic potentiality and on the other hand regional raw material 
industry will be accomplished commercially & more effectively to bring massive 
development for local, national and world economy. Micro-credit promises not 
only to break the vicious cycle of poverty by enhancing individuals' involvement in 
financial activities but also promise to initiate a whole new cycle of self-enforcing 
economic empowerment. 

vii) Proposed Project  
Creation of microcredit bank & invention strategies to create direct 

employment & create condition to create employments patronizing microcredit 
borrowers to create small scale production lines or enterprises by microcredit 
banking, microcredit loan and other relevant entrepreneurial activities. Target is to 
encourage and patronize borrowers to establish regional raw materials based 
production industries & low risk income generation activities. Moreover, other 
potential sectors where there are rooms available to develop will also be promoted, 
e.g., poultry farming, fisheries, dairy milk processing, packaging & marketing etc. 
We'll select the borrowers on the basis of financial vulnerability and skills first and 
train them to be skill producers or entrepreneurs. They will also be given very 
basic knowledge about management & marketing. Then they will be given loan to 
introduce small scale production lines or enterprises. For sustainable development 
of a nation, education standard needed to be promoted to create talented human 
capital, the nation will discover its own ways to develop. For this prospect, we'll 
establish preparatory and primary schools with computer labs, internet access and 
libraries. 

viii) Application
The project will be manipulated by the name '' MPFW (Mission for Poverty 

Free World) Microcredit Bank'' with the slogan ''Poverty Free World for Global 
Peace & rosperity''. Instead of manipulating the project's activities over the entire 
country all together, we’ll divide the country into several regions according to the 
geographic location. Every region will be divided into many small branches and 
developed the branches one after another gradually. A branch will be picked up 
and activities will be manipulated for number of years till annihilating the poverty, 
transforming the branch into self-dependable and improving the quality of living. 
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Aim is to produce commercially valuable products by easy accessible regional raw 
materials. So, we'll remark the regional raw materials of the region where we'll 
initiate the project's activities and invent the most effective ways to produce 
commercially valuable products.     Other potential sectors where there are rooms 
available to develop such as poultry farming, fisheries, dairy milk processing, 
packaging & marketing etc. will also be initiated. We'll select the borrowers & 
train them to be skilled producers or entrepreneurs. Well equip training centers will 
be established in the branches on the basis of production which we'll produce.       
Loan will be given to the borrowers to introduce small scale production lines or 
enterprises when they will be efficient to go to the production & manage 
effectively. We'll patronize them to marketing their products. We'll open & operate 
selling centers throughout the country by the brand name ''MPFW Bank's Green 
Product'' with the slogan ''Be Green to Save the Globe''.      We'll buy the products 
from the producers (borrowers) and sell them in project's run selling centers. The 
products will also be offered to other retailers who are offering the same products 
we are producing and offering. The producers are also free to marketing their 
products. 

ix)Pay back 
Loan will be paid back with 10% annual interest rate. Repayment will be 

started after a month of their receiving loan as they will start receiving revenue 
from their portfolios at that time. Total loan of a borrower will be paid back with 
12 installments during a year. Borrowers also can open saving account to the bank 
and deposit for the rainy day. 

x) Implementation 
The project is designed to implement in Bangladesh. Poverty, epidemic, 

famine and hardship of life are the common phenomenon in Bangladesh though 
there are huge potentialities and lots of rooms to promote for economic 
sustainability and social stability through promoting handicraft, SMEs and various 
forms of micro-industrial, small scale commercial & entrepreneurial activities. 
Through microcredit banking, microcredit loan & effective entrepreneurial 
activities, the project will pick all of the potential sectors up into account to 
develop.   Instead of initiate the project's activities over the entire contrary all 
together; we'll divide the country into four regions (South-West, North-West, 
South-East & North-East) according to the geographic location and initiate the 
ground activities in the South-West region first. We'll divide the region (South-
West) into 2500 small branches and pick a branch up and manipulate the activities 
till annihilating thepoverty and promoting the standard of living, then the rest of 
branches gradually We'll remark the regional raw materials of the reasons and take 
initiative to invent the most effective ways to produce commercially valuable 
products. If jute and bamboos are available and cheap in the selected branch like 
most of the areas of Bangladesh, we'll produce shoes, vanity bags, and shopping 
bags by jute and jute's garments thereafter and souvenir, toys and household 
products by bamboos. If the area is surrounded by grasses, we'll introduce dairy 
firming and small scale dairy products industries. If the area is surrounded by 
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water, we'll go to fisheries and poultry farming. If the area possesses no physical 
resources but mud, we'll produce attractive souvenirs, ornaments and households 
things by clay. 

Women, almost half of the total workforces of Bangladesh but 85% of them 
are unemployed. Keeping a vast population unemployed, sustainable development 
of a nation can't be expected. So target is to empower the women involving them in 
financial activities. 

xi)Conclusion
Microcredit banking is a very useful component to alleviate the poverty. But 

it doesn't work itself. How and when poverty can be reduced through microcredit 
depends among other things on whether and how successfully micro-credit 
program address the real constraints faced by the poor in a certain context & area 
and how effective measures are taken for productivity and surpass the constrains. 
Effective strategies and proper implementation are indispensible to reach its 
poverty alleviation goal. Effective & efficient micro-credit policy and apt 
implementation of it can represent poverty free prosper Bangladesh. 
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ecological danger of work of the coke-chemical enterprise. Possibility of use of the 
mechanism of an assessment of environmental monitoring for complex regulation 
of operational performance of coking, decrease in their technogenic impact on 
environment is noted. 

Keywords: environmental monitoring, coke-chemical enterprise, sustainable 
development, regulation methods. 
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