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,  [2]. 
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130 = 80% . ,  

,  87% ,  6,6 , 
 1.1.  
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P1  =P1 + P2 ,        (1.1) 

 P1 – , ; 
P2  – , . 
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(1). 
V = 4  X ,                                                                     (1) 

 X - , ; 
     e - , . 

,  12  35 :  
V = 4 · 0,000012 · 35000 = 1,68  / . 
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.  20 000 -
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, , , , , , , -
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, . 
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1. .  / . . - .: , 1956, - 727 . 
2. ., .  

, / . , 
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3. . . : 

 / . , . , .  – .:  « -
», 2013. – 171 . 
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-1 
 (“ ”) -0,5 ” 
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-
” 

T720E 

” 
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-
» 

-

» 
-

,  2,3 4,4 3,7 3,68 5,0 5,0 3,0 4,4 0,85 

 
, /( ) 394 448 365 448 490 460 400 495 - 

, -
.  0,15 0,22 0,2 0,26 0,25 0,23 0,13 0,18 0,23 

, . 3,3...11,1 1,42...6 2,5...10 2,15...9,5 2,5...15,0 2,9...14 2,5...5,6 5...10 2...14 
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              -  
              -  
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-
 

 

Q, 
 

Q ., 
 

Q ., 
 

D ., 
.  .,  

2  
, 
   

-3 0,15 0,06 0,394 3,36 2 4,0 0,28 4,03 
-610” 0,22 0,05 0,448 4,22 4 3,85 0,20 3,77 

-1 (“ ”) 0,20 0,054 0,365 4,0 4 4,5 0,25 4,01 
-0,5 0,26 0,07 0,448 4,42 6 5,88 0,37 2,75 
” F-600 0,25 0,05 0,490 6,0 8 3,47 0,20 3,5 
” T720E 0,23 0,046 0,460 4,8 6 4,61 0,15 0,6 
” 280 0,13 0,043 0,405 2,24 3 6,34 0,16 5,0 

» 0,18 0,04 0,495 2,0 3 3,0 0,31 3,1 
» 0,25 0,27 - 7,0 7 2,98 0,87 6,9 
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Q – , .; Q  – , ; Q  – -
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, , -
, . -

,  (  
, , ).  

 
 

1 . . [ ]. - -
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2 . .  / . . 
, . . , . . . – .: , 1996. – 367 . 

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

. –  : , 2007. – . 7. – . 3. – . 93-99. 
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. ,   > 1,0  = hv<2 10-19 ,  
v - ,  -  2 10-19 ,  
-  -  0,32-0,46 10-19 . -
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 1,5…3,0 . 

 
 1 - -
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 0.5  2.5  (  3)  3.5  (  4)  
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. 2.  
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1. . . , 
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,  Cober Electronics ( )  

, . . -
 

 120° . . ,  
 - . -

,  Bacillus alvei  Streptococcus apis. 
 ( . ). , 

,  17,6  
Bacillus alvei,  Streptococcus apis  5,5 2.  

, ,  7 2 -
 (  2,5%)  10 . -

 7 2. 
 400 100  30 .  

 - . -
. -

 ( , -
,  ( + -).  3-  

. 
 1, ,  

 0,2  0,75  265  200 .  
,  0,2  2,3 ,  

 265  15 , . 
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 1 -   
 

 
,  

,  
 30   1  

0,75 6 ± 0,2 200 
0,6 10 ± 0,3 220 
0,5 12 ± 0,5 230 
0,4 15 ± 0,7 240 
0,3 19 ± 0,8 255 
0,2 25 ± 1,0 265 

 
. 

 2, ,  
, ,  - ), -

. -
,  42 .  

. , , 
. 

 2  (  1 ) -
. 

 -
, 

 

 
-

-
 

-
   

-
 +  

180+120 

 

54 24,84 -
 

-
 

7+120 0,35+54 0,16+24,84=25 -
, -

, 
 

,   
-

 +  
20+120 0,66+54 0,3+24,84=25,

14 
-

, -
, 
-

, -
 

 + -
 

9+120 0,135+5
4 

0,06+24,84=24
,9 

 
 

15 1,265 0,89 -
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"; ; ;  40 40 ;  10 10 
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. , -
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, , . , -

, .  
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1- ; 2 - ; 3 - ; 4 - 
; 5 - ; 6 - ; 7 - ; 8 - ; 9 - 

 40 40  (10 10, 5 5); 10 –  11 - ; 12 - ; 13 – 
; 14 - ; 15 - ; 16 - ; 17 - -

; 18 - ; 19 - ; 20 - ; 
21 - ; 22 - ; 23 - ; 24 - 

; 25 - ; 26 - ; 27 -  
; 28 - ; 29 - ; 30 - -

; 31 - ; 32 - ; 33 - -
; 34 - . 

. : 
1.  0,2  0,75 -

 265  200 .  
2. ,  0,2  2,3 , -

 265  15 ,  
3. -

 42 .  
 

1. .  :  21179 – 2000. – [  2000-11-27, 
 2011-03-01]. – .: -

, 2011. – 18 . 
2. . .  / 

. , . . - .: , 1998. - 160 . 
3. . -

 / .  // . – 1984. - 4. – .77-79. -
. .  / . . - .: , 1979 - 160 . 

4. - .  / . , . .. . . . - 
.: . ., 1970. – 440 . 
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 2 . -
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1. . .  / . . – ., 2000. – 198  . 
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 / . . – : . , 1999. – 213 
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2. ., ., . . . .: " ", 1989. ( .) 
3. ., . . . " ", 1987. ( .) 
4. .,  / ., ., 

., .. //  2012. – . 102-182 



   
 2014  « » 

 5.  
 

241 

 664.723 
 

  
 

 
. .,  e-mail: dashkina.anna@gmail.com  

  
. ., .,   

 
 

,  
-

. 
 

.  
. ,  

, - -
. , -

, ,  
.  

.  
. 

. -
: , -

, , -
… 

. -
, : , -

. , -
: , , -

, . -
, . -

, , . 
 

, -
 - . 

  , -
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 - . , ,  
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 « » . 
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. ,  
, , -
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. 1.  Prof-Seed 

 
 

 - . -
. 

 (1)  (2)  
 (3),  (4)  (5) . -

,  -  
. , -

. , -
.  

.  ( , ) -
 (6)  (7). 

 AIR SEED,  
 (9) , 

 (10).  (7) -
. 

 70 %  
, , , , -

. -
: ; ; -

; ; ;  
; ; . 

.  
. 

 
 

 1 .  : -
. .- . . . / . . , . . , . . , . . -

. – . : , 2006. – 478 . 
 2 .         :  .  
/ . . , . . , . . , . . . - .: , 2002  — 495  
 3 . . -

:  .   /  .  ,  .  ,  .   .  -  
.: , 2005. - 432 .  
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.,  e-mail: Olegcheremisinov@mail.ru 

 
., .,  e-mail: sergei.kvitka@yandex.ua 

  
 

  
3- /3. 

 
. , -

, -
 

-
. 

.  
 50% , -

. , ,  
.  

. -
 - /3. 

. 3- /3 
-

 ( )  250  2000 3 -
. 

 QS1 ( .1). 
L1 . 

 QF1-QF5,  
. 

. 
1.  SA2 -
 " ".  UZ1 .  SB2 

(" . ")  KV11  UZ1 1 -
 " " ,  R2 -

.  SB2 . 
2.  SA2  

 " "   KV11 ,  -
1  " " ,  R2. -

 SB3 : 
; ;  

. 
 KV3.1 ,  

. 1 .  HL2 (“ -
") -  KV3.2 . 

1  KV1.  
KV1.2 1  1,5 1  

 HL5 (" "). 
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/3
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 SB1, -
. 

3.  SB8  KV12 -
.  KV12  HL4 

(" "). 
2  KV2  

3.   5 .  2   .   
2 . -

2 2  KV2. 3 -
, 2  5 2  

2. .  
2 -

.  SB9. 
4. , , -

 SB4 (" ")  SB5 (" "). 
 

SB6 (" .")  SB7 (" ."). 
5.  UZ1  

V-28HU54N4  "Groupe Schneider".  
. . , -

. 
-

 SB1 ,  UZ1 -
 1 . 

3-
/3 114.  (24 )  

114 60 4-24. 114 -
 ( -

). -
, , ,  

. -
. 

  -
1,2 :  

- ; 
- , ;  
- -

 RS-485,  
. 

-  
.    

/3. -
,  

. 
  

1. . . 
: . / .  -

– .: , 2004. – 569 .: . 
2. ., , ,  

:  / .  – .: , 2005. – 
369 .: . 
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, -
,  «  

». 
-
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. -
, , -

, . 
-

, , . , 
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.  
 

, -
. 
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, . ; -
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-
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,  
. 

, -
,  

, -
, , ,  

. -
, : 

• , -
, , ; 

• ; 
• , ; 
• ,  : 
•  

. 
 

 
 

 1 –  
 

 
,  

,  1,  
. 

 1 -
,  

 [17]. 
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 1 – -
,  

 . . . ,   
,  

,  
 

L  
 

 G  -
  

 S   
 

 E   
 P   

-
   -

 
-

 F 3  

 -  
-

  -  -
 

 
.  

. 
 

 
1 .  

/ . , .  – : , 2000 – 306 . 
2 . -

: . . / , . , .  – -
.: , 2005. – 432 . 

3 . . / . . , . . 
, . . . - .: , 2003. - 400 . 
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 – , -
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-

, -
, .  

,  
-

. ,  
. 

. ,  60% , -
, . ,  

, -
, , -

. 
-

: 
  (  70%) ,  

 
, )  (  

); 
 , -

; 
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, ,  
); 
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  (  
,  

).[1] 
. -

. -
.  

. -
.  

-
. 

, -
.  

-
, . -

.  
.  

.[2, 3] 
-

. 1. : 38-40 , 
1-3 , 4-9 , 34 -

, 22, 23, 24-26 , 27-29 , 41, 42 
, 10, 11 . 

: -
 10, 11 ,  22, 23 -

,  27-29 -
 24-26 . -

 38,  4, 5 -
.  34 -

,  38 
 39  6, 7. -

.  
-
-

. 
 

-
.  

.  120  
,  – 6 ,  

 – 120,  – 0,8,  -
 – 1,05,  

– 0,71,  – 650 . 
: 

,
0

0.

n

i
nE                                          (1) 

  –  (  7 ); 
  –  (  2-  

 = 610 ); 
  –  (  = 0,6…0,8)  

 = 1; 
  –  (  = 1,05); 
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E 2,27911565005,18,0120671,0.  
: 

,. Q
E                                                               (2) 

 . – ; 
. – ; 

Q – . 
3

. /2,0
2246

65071,0E  

 
 

. - 

 
. 1.  
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 286 . .  , -
. , -

, . -
. 

.5,9128229,1)2,2791158,349876(  
 91282,5 . 

-
: 

,..                                                                  (3) 

  – -
, , ; 

 – . 

31,0
286000

5,91282
..  

: 

,                                                                 (4) 

  –  
 – . 

1,3
5,91282

286000  

-
,  

, , -
, -

, -
.  

,  
, -

, -
. 

, , -
, , -

. 
.  

.  
-

. ,  
. 

. 
1. -
.  [ ] http://www.ruselkom.ru/economycheskii_effect_ot 

_primeneniya 
2.  / . , 

. , .  // -
 2013  «  

»  1. - , 2014. – .254-257 
3. . . -

:  / . . , . . . – : , 2011. – 138 . 
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-
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–  ( -
); 

–  ( ). 
 
 

.1). 

.1 –    
 

-
, , , -

. ,  
-

. -
. 

.   -
-

. , , -
 

. ,  
. 

. 
1. . -

:  / .  – . : , 
2004. – 138 .  

2. , . : -
, ,  / . . – : . -

, 1999. – 212 .: . 
3. .  

. [ ]. - : http://www.zerno-
ua.com/?p=11347  
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. -
. 

. -
, -
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-

 (  1).  
, -

 (  2).  
. 

 
 1 –   

,  
 . .  

 3   
   

  pH –  
   

   
  

 2 – ,  
,  

   -
 

1   FE 

2   KE 

3  
 QE 

 LE 

4   PE 
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.1. .  
 

, , , 
, , -

, .  
1. -1-5: 

-  ±0,3  ±1,0 %; 
- ,  1 

. , -
 5  30 ; 

- ,  
 3,6  " -

3"  " -4"; 
-  - 360 x 210 x 100 . 

2. .  
- :   
- : 8   
- : 1  9  ( );  
- :  8  / ;  
- : LCD , , , ;  
- :  - 3/4 ,  (32 ); 
-  3/4 ,  (25 ).  

3.  TDS 9999 PPM 
-  ( ) 0 - 9999  (  / ); 
- : 

1 dH = 17.8 ppm, 1 f = 10 ppm, 1  /  = 50.05 ppm CaCO3;  
-  1  TDS;  
-  ± 2%;  
- :  2x1, 5 ;  
-  1000 ;  
-  14.2x2.5x1.5 ;  
-  40 . 

4. 3  
-  -  12 ; 
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-  - 2,5 ;  
- :  220 ,  50  ± 2%  60  ± 2% ; 
- : ± 2 -

. 
5.  05 063 

-  - 0-60 ; 
-  - , ; 
-  – ;  
-  - ; 
-  - 40;  
-  -40  +150 ° . 

.  
-

.  , -
,  

.  
. 

1. . -
 « » / . -

, . . – . : -
, 2014. – 20 .. 

2.  – , , .  
 [ ]. –  : http://www.owen.ru 

3.  « ».  [ -
]. –  : http://www.es.ua/ua/ 
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. ., 5  e-mail: lifegreen@inbox.ru 
 

. ., .,  e-mail:natik94000@mail.ru 
 ( . ) 

 
-

. -
.   

. 
 

.  - -
.  

, ,  
, -

.  
, -

, . . [1]. -
 

, , -
. 
. -

. 
. -

. ,  
 [2].  

: -
, , . -

-
,  [3]. :  

 9012-59 - ;  9013-59 - ;  
 22975-78 – ;  

 2999-75 – ;  9450-75 – 
. 

: 
1.  18661-73.  

, .  
. -

. .  
 10 . 

. 
2.  ( )  23273-78.  

 – , -
. . 

-
.  (2  

<F <30 ). 
-

. - . -



   
 2014  « » 

 5.  
 

259 

 ISO 14577: 2002 : h> 0,2 , F <2 
.  9450-76 . -

 
.  -  - -

-
. 

 
 

 (depth sensing indentation. DSI).  
 (  

 65,03 ° (65,27 °)).  
. ,  

-
, , , -

, , ,  
. 

 
1. .  / . . – .: , 

1978. – 256 . 
2.  / . . . . – : 

, 1974. – 216 . 
3. .  / .  

. – : , 1989. – 384  
 



   
 2014  « » 

 5.  
 

260 

 658.011.56 
 

  
 

 
., 3  e-mail: s_sidak@mail.ru 

 
., .,  e-mail: Marina_P1963@mail.ru 
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-20  
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, . -

. , -
, . -

,  
 

.  
,  10-12 

. , , -
, ,  

. 
,  

-20. 
. -

 ( ) . 
. -

, , -
,  

. . -
.  

 ( ).  
 R , -
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 1. , -
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. , -
. 

 

 
 1 -  

 
 1 :  – ;  – ;  - -
;   – ;  U  – ; U  – ; 

U  – ; U  – ;  – ; Q - -
. 

 
.  U  

 U  U . U, -
.  U -

 – ,  – . 
 

.    
±0,04 .  3 . 

 
. 

 
1 .  / . , 

. , .  // . – 1999. - 10. - .15. 
2 .  

 / . , . , . , .  // -
. –2002.- 3.– .31- 33. 

3 .  / 
, .  // , .- . . – -

, 2001. – . 31.- . 110-112. 
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. 1.  

 
, , , 
, , -

, .  
1.  Millflo 
-   ±1,0 %; 
-  1  230  
- -  
-  -40…+65  
2.  2112 2 
-  – 4,5  
- : 108 63 48 
3. 100- .1,0.1 
- : 1,0% 
- 65 
-  ( )  127,5  
-  DIN 43650 
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4. -1 2 
-  - 0,5 20% 
- , ,  30000 
-  115  115  71 
-  – 2  

. -
.  , 

,  
. 

 
1. : -

 / . , . , . , . . – .: , 2001 . 
– 224 . 

2. .  / . , . . -
. – .: , 1986. – 190 . 

3. . . ,  / . . . 
– .: , 1990. – 234 . 

4.  – , , .  
 [ ]. –  : http://www.owen.ru 
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. 
 

. -
, : , , 

, -
, , , -

. -
, , 

, , 
-

,  [1,2,3].  
  ( ). -

.  
. -
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.  
,  – .  
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)1(2 ..

s
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s
s
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2
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2
)1(2 ..

s
s

s
s
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 ,  - -
, ; 

,  – , ; 
s– ; 
s – ; 

 – ,  ``
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`
1

R
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2

`
1, RR  - , . 
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sk u
2

22       (3) 
, , -

: 

u s
sk 2

11       (4) 

 

skM
s

Mk
u

u 2
2

2
1

21 ;    (5) 

-
 ku1  ku2  k  

-  

uu

s
skk

ks 2
2

2
1

      (6) 
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0
2
2

2
1

0

)1( mkk
s
ks

smks

u
u

     

(7) 

,  
 (ku1  ku2),  (k ), -

 ,  (m0)  (s )[4]. 
 

.  1  
.  

 – ( 1), ( 2),  ( 1), 
2),  ( ),  ( ),  
),  ( ),  ( ),  ( ), -

 ( ). 
 
 
 
 
 
 

. 1 -  
 2 -

.  
, 1, 2.  

1, 2  
1 2.  

, 3. -
, -

 VT1  VT2 , . -
 

. 4 -
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 (  VT1  VT2), 4  
 KL1,   HL1.   KL1  -

 KL1 1,  

1 
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1.  
 SB3  SB4.  -

,  
 k . 

 
. 2. . 

.  
 U1  

U2. , 
.  

k .  DA1  
DA2 .  2  DD1…DD4 -

, -
.  (  DA3), 

,  (  DA3), 
.  0  90º.  

 
 U1  U2 .  

.  
 []. 

.  
1. . -

.  /  .  –  .:   –   
, 1990. – 168 . 

2. . : . . . -
 / . , . ; . . . – .:  

 “ ”, 2010. – 288 . 
3. . / .  – .:  

, 2006. – 432 . 
4. .  

: . 
. ; 05.09.16 / . – , 2004. – 164 .  
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 5 -
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. ,  
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, .  
, , -

. -
,  [1 –5].   

. ,  
,  

. -
. -

-
. , -

 
 [6]. 

. ,  
. 

. -
. -

. ,  
 [7]. -

 – . -
,  
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,  1. -
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:  ( ) – -
;  ( ) –  

 ( ),   
 ; ( ) – ,  
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 ( ).  ( ) –  
. -

 ( ) –  -
 .  
. 

 

 
. 1. . 

 
.  -

-
. -

: -
. ,  

. -
. 

-
, -

. 
 

. 
1. . .  
/ . – .: , 1979. – 112 . 
2.  [ .  ] – .: , 2005. – 480 
. 

3.  [ . .] – .: . ., 1985. 
– 207 . 
4. . .  / . ., -

. ., . . – .: , 1987. – 96 . 
5. . . -

: . . . : 
05.20.02“ ”/ . .– .:  

. , 1989. – 220 .  
6. . .  

 / . . – .: , 1980. – 127 . 
7. . . -

.  / . . , . . . – : , 2001. – 
127 .  
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 621.313.333.004.58 
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., .,   e-mail: vovk020405@mail.ru 
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. , -

, -
 (85 – 95 % ) [1].  

, ,  
 (6,8 % – , 10,5 % –  26,3 % –  

) ,  (68 % -
,  )  [2].  ,   

, ,  
, .  

, ,  
. 

. -
 [3]. , 

, . , 
, -

, -
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 ( ).  [4] -
-

. , -
.  

 
, , . 

. ,  ,  
.  

: , , -
, . -

 ( , ) -
. 

 (  2 ): 

2

2
2 ,       (1) 

  2 –  
, ;  

2  –   
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,  
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: 
2

2
222 rIm ;       (2) 

rIm 2
2
222 ,     (3) 

  m2 – ; 
I2 – -

, ; 
I2  – -

, ; 
r2 – , -

, ;  
r2  – , -

, . 
,  2 : 

r
r

I
I

2

2

2

2

2
2  .      (4) 

: 

I I
I

2

2
2  ,       (5) 

  I2 – -
; 

R r
r

2

2
2  ,       (6) 

  R2 – -
. 

 (4) : 
2

2
22 RI  .     (7) 

, -
, . -

, ,  
, .1. 

 
 
 
 
 
 
 
 
 
 

 
 
 

. 1. , . 
 

 ( .1) : 
r _1 … r _N – ; 
r _1_1 … r _1_N , r _2_1 … r _2_N – -

. 

… 

r  _1 r  _2 r  _3 r  _ N–1 r  _ N r  _4 

… 
r _1_1 r _1_ N–1 r _1_2 r _1_3 r _1_4 r _1_ N 

r _2_1 r _2_2 r _2_3 r _2_4 r _2_ N–1 r _2_ N 
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 ( .1) , .2. 
 
 
 
 
 
 
 
 

 
 
 

. 2. , . 
 

 ( .2) : r2_1 … r2_N –  
. 

: r2  n . 
  , , ,  

, , : 

R n
n

n
nn

12 ,      (12) 

 n’  – , . 
, -

:   n’   1 ,  R2  1 . 
,  

 ( ). 
 ( R2  1), -

 ( ), . 
. , , -

-
. , -

 ( R2  1),  
( I2  1), .  

 (  2): 
– : 2 = 1 (  R2 = 1 ); 
– : 2  1 (  R2  1). 

. 
1. ., ., .   

 /  ,  ,   //  .  .  .  
. – .: , 2003. – 534 . 

2. .  / .. – .: , 1983. – 
200 . 

3. .  
 / ,  // . – 

.3 (62),  2, 2010. – .138-144. 
4. .  /  // . . . . – 

.: , 1989. – 336 . 

… 

r2 _1 r2 _2 r2 _3 r2  _ N–1 r2 _ N r2 _4 

… 
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. -
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. -
. 

 - , -
, . 

 
,  0,6 - 100  n = 750…3000 

-1  5…7 .  
, , -

, .  
-

, , -
 50 . 

-
,   

.  
, -

 
, -

, ,  
 [1-3]. 

.  
: 

- ; 
- ; 
- . 

-
, -

 [1-3]. 
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. 

, -
, -

 
. 

 ( )  
. , 

. -
, . 

,  
, .  

, -
, -

. 
: 

- ; 
-  ; 
- ; 
- ; 
- ; 
- ; 
- ; 
- ; 
- . 

 
 « »  ADX [4] -

 « », .  
 (SMD, Flash , -

) ,  
. 

:  
- ,  
- ;  
- . 

:  
- ; 
- . 

: , -
. 

: 
- :  ( , ) 

 PTC- , , ,  
. 

- : , ; 
- : , SCR . 

. 
 

.  KM1 -
 K2-  "Up to speed". 

 START  STOP, . 
 "+24 V", .  
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.  STOP  "+24 V" -
.  START/STOP , -
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