
�������  !�"� #�� $%&�''$().  *+ 5. 2014 

 

105

�"% 634.11:581.5:581.13 

     

        

  
 

 . ., , .- . ,  . ., -  .- . . , 

 . .,  . . 
 

   -   -

     

( ) 
 

. ) ,-./01232- (440-5*637(8 *9,-5-0-7:: .36(4(+*42( 9*;3.32-0-8 3;2(67*42( <*2*4(72--

2(=-4;*8 5->2-017*42( >?0*7( *2 4*5-,@37(> 630*6:A ( 7-*,B37(=-4;(A <*,+ *47*67:A +(7-,3017:A C0--

+-72*6 6 0(421>A 9*?-B*6; *4*?-77*42( ( .3;*7*+-,7*42( 5(73+(;( 9(232-017*B* ,-@(+3 403?*,*40*8 >?-

0*7( 9,( ,3.0(=7:A /40*6(>A 9(237(>; 93,3+-2,: 3B,*A(+(=-4;(A 9*;3.32-0-8 4*42*>7(> >?0*7(, 5(<<--

,-7D(,*6377:- 6 .36(4(+*42( *2 <3.: ,3.6(2(> ,342-7(8. E/7;D(*73017/F /42*8=(6*421 90*5*6*B* 3B,*-

D-7*.3 *9,-5-0>0( 9* ;,(2-,(>+: C<<-;2(67*421 <*2*4(72-.3, 4*5-,@37(- 6 0(421>A 46>.377*8 <*,+: 6*5: 

6 9-,(*5 0-27-B* 6:4*;*2-+9-,32/,7*B* 42,-443, 5(73+(;3 *6*57G77*42( ( 4(72-. ?-0;3 6 0(421>A. �3(?*-

0-- 6:4*;(- 9*;3.32-0( 3;2(67*42( 344(+(0>D(*77:A 9,*D-44*6 / 90*5*7*4>H-8 >?0*7( 9*0/=-7: 9,( 

9,(+-7-7(( 7-;*,7-6:A 9*5;*,+*; 73 <*7- 67/2,(9*=6-77*B* 67-4-7(> *,B37*+(7-,3017:A /5*?,-7(8.  

 : >?0*7>, /5*?,-7(>, A(+(=-4;3> 5(3B7*42(;3, </7;D(*73017*- 4*42*>7(-, 4*5-,@3-

7(- +(7-,3017:A C0-+-72*6 
 

Summary. It is defined as a result of research the dependences of indicators of an apple-tree photosynthetic 

activity, depending from the maintenance of total and inorganic forms of the basic mineral elements in the leaves of 

shoots; the features and regularities of nutritious mode dynamics of slow growing apple-tree under various condi-

tions of food; the parameters of agrichemical indicators of an apple-tree state depending on phase of plants devel-

opment. Functional stability of fruit agricenosis is determined by criterias: efficiency of photosynthesis; the content 

of the connected water forms in the leaves in the period of a summer high-temperature stress; the dynamics of water 

content and protein synthesis in the leaves. The highest indexes of assimilate activity of fructifying apple-tree are 

received when the not root feeding and intra soil organic and mineral fertilizers are applied.    

Keywords: apple-tree, fertilizers, chemical diagnostics, functional state, maintenance of mineral elements 

 
. './=-7(- <(.(*0*B(=-4;*B* ( C;*0*B(=-4;*B* 4*42*>7(> +7*B*0-27(A 

90*5*6:A ,342-7(8 (+(7-,3017:- 5-<(D(2:) 6 46>.( 4* 42,-443+(, 6:.6377:+( .34/A*8 ( 

2-+9-,32/,7:+( C;42,-+/+3+(, 3;2(67* 9,*6*5(24> 4*6,-+-77:+( (440-5*632-0>+(. ) 

C2*8 46>.( (./=3-24> C<<-;2(67*421 9,(+-7-7(> 7-;*,7-6:A *?,3?*2*; 5-,-61-6, *47*-

6377:A 73 49*4*?7*42( ,342-7(8 9*B0*H321 6*5/ ( ,3426*,G77:- 6 7-8 (*7: ( +*0-;/0: 

0(421>+( =-,-. ;/2(;/0/ 9,( ,3.7*42( ;*7D-72,3D(8 +-@5/ -G 67-I7-8 ( 67/2,-77-8 

42*,*73+( ( 739,360-77:A, 6 9-,6/F *=-,-51, 73 ,-B/0>D(F 9,*5/;D(*77:A 9,*D-44*6 6 

63,1(,/FH(A /40*6(>A 4,-5: ( 5-8426(> 9*6,-@53FH(A <3;2*,*6 [1-7]. 

�3 <*7- 9,(+-7-7(> 9*5;*,+*; (./=-7(- 9(B+-727*B* ;*+90-;43 A0*,*90342*6, 

46*?*57:A 3+(7*;(40*2 ( 6*5**?+-73 90*5*6:A ;/012/, 9,-542360>-2 .73=(2-017:8 2-*-

,-2(=-4;(8 ( 9,3;2(=-4;(8 (72-,-4, 23; ;3; 9*.6*0>-2 ,34;,:21 *25-017:- +-A37(.+: 

C;*0*B(=-4;*8 353923D(( ,3.0(=7:A 4*,2*6 ; A3,3;2-,7:+ 50> ,-B(*73 ;*0-?37(>+ 4/-

2*=7:A ( 4,-57-+-4>=7:A 2-+9-,32/, 6*.5/A3 6 6-4-77(8 9-,(*5 ( 9,*5*0@(2-017:+ 

0-27(+ .34/A3+ 9,( 6:4*;*8 (72-74(67*42( 4*07-=7*8 ,35(3D((.  

%,*+- 2*B*, D-01F (440-5*637(8 35392(67:A ,-3;D(8 +7*B*0-27(A 90*5*6:A ,342--

7(8 ; 7-?03B*9,(>27:+ C;*0*B(=-4;(+ <3;2*,3+ 73 <*7- 9,(+-7-7(> 6*57:A ,3426*,*6 

9(232-017:A 4*0-8 >60>-24> 7-*?A*5(+*421 2-*,-2(=-4;*B* *?*47*637(> 3;2(6(.3D(( ,--

9,*5/;2(67*8 </7;D((, .36(4>H-8 *2 <(.(*0*B(=-4;*B* 4*42*>7(> ,342-7(8, 3 23;@- 

*?*47*637(- (49*01.*637(> ,3.0(=7:A +3,*; 49-D(3017:A ;*+90-;47:A 9(232-017:A 4*-

0-8 ( 4,*;*6 (A 9,(+-7-7(>, 6 2*+ =(40- 73 <*7- 67/2,(9*=6-77*B* 67-4-7(> *,B37*+(-

7-,3017:A /5*?,-7(8. 
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   . ,-./01*+ (223/4*567(8 -93( :3*4*7*28;(/ 

<621/7(8 236-*<*23*= 8-3*7( 2*<1*5 ><(0?-6720*/, %*</= ( �=46</4 1996 @*46 :*2640(. 

:*45*= A9. >*3/59/ *:919 :* *:1(+(B6C(( :(167(8 8-3*7( B63*D/79 5 7626D4/7(8E 

*:917*-:<*(B5*4215/77*@* E*B8=2156 «F/71<63G7*/» (@. %<627*46<) 5 1998 @*4?. >*H56 

?H62106 – +63*@?+?279= 25/<E+*;79= H/<7*B/+ 59;/3*H/779=. �H621*0 *:916 59<*5-

7/779=, +/D4?<84G8 B64/<7/79 2/879+( 1<656+(. &603640? ( :<*5/4/7(/ :*3/59E *:91*5 

:<*5*4(3( 5 2**15/1215(( 2 «><*@<6++*= ( +/1*4(0*= 2*<1*(B?H/7(8 :3*4*59E, 8@*479E 

( *</E*:3*479E 0?3G1?<» [8] ( «A/1*4(H/20(+( ?06B67(8+( :* :<*5/4/7(I (223/4*56-

7(= 5 43(1/3G79E *:916E 2 ?4*-</7(8+(» [9].  

) 2011-2013 @@. 6763(B 5*B4/=215(8 3(21*59E :*40*<+*0 76 (B+/7/7(/ ?<*578 2*-

4/<D67(8 563*59E ( 7/*<@67(H/20(E J*<+ K3/+/71*5 5 <621/7(8E 8-3*7( 438 59853/7(8 

5B6(+*258B/= 5 2(21/+/ «?4*-</7(/ – +7*@*3/17// <621/7(/» -93 :<*5/4/7 2 (2:*3GB*56-

7(/+ 0,5 %-79E 5*479E <6215*<*5 2:/C(63G79E +(7/<63G79E ?4*-</7(= +6<*0 

N10!15%10, N11!11%21, N8!12%24, N18!18%18, N12!12%35 ( @?+616 % ( Na :* 23/4?I-

;/= 2E/+/:  

– 0*71<*3G, -/B ?4*-</7(=;  

– 57?1<(:*H5/77*/ 57/2/7(/ *<@67*+(7/<63G79E ?4*-</7(= (,A�)  

5 4*B/ 5,5 1/@6 + 3(21*59/ :*40*<+0(;  

– 3(21*59/ :*40*<+0(.  

A(0<*K3/+/719 5 2*2165/ ?4*-</7(= 2*4/<D63(2G 5 J*<+/ E/36179E 2*/4(7/7(=. ) 

5*479/ <6215*<9 ?4*-</7(= 55*4(3( :<(<*479= </@?381*< <*216 ( <6B5(1(8 <621/7(= 2 

L(<*0(+ 2:/01<*+ 4/=215(8 �*5*2(3. 

'B?H/7(/ 4(76+(0( :(161/3G7*@* </D(+6 8-3*7( 5 258B( 2 :<(+/7/7(/+ ?4*-</7(= 

5 :/<(*49 <*216 ( 2*B</567(8 :3*4*5 :* :*06B61/38+ 2*4/<D67(8 5 3(21G8E *-;(E J*<+ 

N, P, K, Ca, Mg *2?;/215383*2G :* *-;/:<(7819+ +/1*4(06+ [10-13]. "(76+(0? 2*4/<D6-

7(8 5 3(21G8E +(7/<63G79E J*<+ K, Ca, Mg (B?H63( +/1*4*+ 06:(338<7*@* K3/01<*J*</-

B6, :*B5*38I;/@* 6763(B(<*561G (*779/ ( 7/=1<63G79/ 0*+:*7/719 5 <621(1/3G7*+ +6-

1/<(63/ 2 592*0*= K02:</227*21GI [14]. �763(B J(B(*3*@(H/20*@* 2*21*87(8 :3*4*59E 

<621/7(= :<*5*4(3( 2 (2:*3GB*567(/+ *-;/:<(7819E +/1*4(0 [15-18]. $161(21(H/2068 

*-<6-*106 </B?3G161*5 (223/4*567(= -936 :<*5/4/76 :* M.�. "*2:/E*5? [19]. 

 

 . ) </B?3G161/ 6763(B6 2*4/<D67(8 563*59E J*<+ *27*5-

79E +(7/<63G79E K3/+/71*5 5 3(21G8E :*-/@*5 8-3*7( 76 J*7/ 3(21*59E :*40*<+*0 59-

853/7* ?5/3(H/7(/ 2*4/<D67(8, 5 :/<5?I *H/</4G, 6B*16, 0<*+/ 56<(6716 2 :<(+/7/7(/+ 

@?+616 % ( Na (<(2. 1). 
 

0

0,5

1

1,5

2

2,5

- - -

%

, / N11 11 21 N8 12 24 N18 18 18 N12 12 35    Na

 

!(2. 1 $*4/<D67(/ 563*5*@* 6B*16 5 3(21G8E 8-3*7( 5 258B( 2 :<(+/7/7(/+  

3(21*59E :*40*<+*0, 2</47(/ 46779/ 2011-2013 @@. 
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) 2011 ,*-. ./01(203(0 4*-05673(8 *9:0,* 7;*<7 ( =71(8 / 1(4<>8? @*90,*/ 891*3( 

9A1* 37(9*100 4.:04</033A+: 

    – ��  �!"# $�!%& ' ()*%, – ��  �!"# +&,-!%, – ' ()*% ( -'.# "%,  

– ��  �!"# /!(0#1-2 0�% – ' ()2% ( -'.# "%;  

 – ��  �!"# $�!%& – ' ()*% ( -'.# "%,  

– ��  �!"# /!(0#1-2 0�% – ' "%3%2(% '%.%"-4(( ("-1*. 1, 2) 

 

5-1*(4- 1 – 671�!�327%  "-"( "(3% 0(% ��0-8-"%*( (-8�") 

 

6-!(-2" x Sx(v) Sx(v), % 9:;0,05 S<, % 

 :�!" /!(0#1-2 0�%, ()2= 

 2,18 0,017 0,76 

>?+@+6; 

N8;12$24+>?+@+6 
2,42 0,012 0,50 

0,08 0,81 

 :�!" $�!%&, ()*= 

 1,90 0,003 0,18 

>?+@+6; 

N8;12$24+>?+@+6 
2,08 0,015 0,70 

0,05 0,63 

 :�!" +&,-!%,, ()*= 

 1,71 0,012 0,70 

N11;11$21+>?+@+6 2,03 0,018 0,87 
0,07 0,79 

 :�!" +&,-!%,, -'.# " 

 1,93 0,035 1,82 

N11;11$21+>?+@+6 2,39 0,015 0,61 
0,07 0,79 

 1,93 0,035 1,82 

>?+@+6; 

N8;12$24+>?+@+6 
2,44 0,020 0,83 

0,17 1,77 

 :�!" /!(0#1-2 0�%, -'.# " 

 2,16 0,023 1,08 

N11;11$21+>?+@+6 2,33 0,018 0,76 
0,03 0,28 

 

/!(A%3-2(%: x –  !%,2BB -!(CA%"(3% 0-B, Sx(v) – �D(10- '71�!�32�&  !%,2%&, S<(v),  

% – �"2� ("%*=2-B �D(10- '71�!�32�&  !%,2%&,  

9:;05 – 2-(A%2=D-B  #E% "'%22-B !-82� "=, Sx,% - "�32� "= ��7"-. 

 

F-!-0"%! '8-(A� 'B8( '-*�'7< C�!A � 2�'27< A(2%!-*=27< G*%A%2"�' ' *( "=B< 

!� "�'7< ��1%.�' ' 8-'( (A� "( 2%0�!2%'7< ��,0�!A�0 17* '7!-H%2 *(2%&27A( #!-'-

2%2(BA(   0�GCC(4(%2"-A( 0�!!%*B4((: r=0,7013-0,7714 ( ), r=0,7297-0,7647 ( -

), r=0,7998-0,9805 ( ), r=0,6861 ( ), r=0,7211 ( ). 

?0 �!%  --2-*(8 ,(2-A(0(  �,%!H-2(B 2%�!.-2(3% 0(< C�!A � 2�'27< G*%A%2"�' ' 

*( "=B< "-0H% '7B'(* (8A%2%2(% 82-3%2(& ��0-8-"%*%& '  "�!�2# #'%*(3%2(B 2- C�2% 

�!(A%2%2(B *( "�'7< �1!-1�"�0, �!( G"�A  "-"( "(3% 0( 17*- ��,"'%!H,%2- (< 8-'( (-
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+*,-. *- /0*123 ,*450672(3 178*19: ;*0+. <* (-*=7+ 41/: 85- (,,854*172(> /,-*>?(173 

,-7-(,-(?5,@73 1A7(+*,13A. ,*450672(3 25*0=72(?5,@(: ;*0+ +(25078.29: B85+52-*1 ( 

(: 178*19: ;*0+ 27C8D4787,.:  

  – r = 0,767 (2011 =.), 0,7614 (2012 =.);  

 –  r = 0,924 (2011 =.), 0,8042 (2012 =.);  

 –   r = 0,8898 (2011 =.), 0,8737 (2012 =.), ?-* E*A1*835- E054E*8*6(-. 1*A+*6-

2*,-. 478.25>F5=* B@,E05,,2*=* 4(7=2*,-(0*172(3 056(+7 E(-72(3 07,-52(> 3C8*2( ( 

31835-,3 4*E*82(-58.29+ E*@7A7-585+ (: ;/2@G(*278.2*=* ,*,-*32(3. 

 

 7C8(G7 2 – )9C*0*?295 ,-7-(,-(?5,@(5 E*@7A7-58( (@78(>) 

 

)70(72- x Sx(v) Sx(v), % �$!0,05 S:, % 

 $*0- <0(@/C72,@*5, (D2. 

 0,89 0,009 0,99 

N11!11%21+HI+J�) 1,03 0,012 1,12 

HI+J�); 

N8!12%24+HI+J�) 
1,02 0,015 0,50 

0,04 1,33 

 (D8. 

 0,70 0,003 0,48 

HI+J�); 

N8!12%24+HI+J�) 
0,79 0,015 1,93 

0,05 1,68 

 71=/,- 

 0,58 0,007 1,14 

N11!11%21+HI+J�) 0,71 0,009 1,24 
0,05 1,67 

 $*0- %*05>, (D8. 

 1,23 0,010 0,81 

N11!11%21+HI+J�) 1,40 0,003 0,24 

HI+J�); 

N8!12%24+HI+J�) 
1,41 0,012 0,85 

0,03 0,84 

 $*0- %*05>, 71=/,- 

 1,01 0,007 0,66 

N11!11%21+HI+J�) 1,19 0,007 0,56 

HI+J�); 

N8!12%24+HI+J�) 
1,19 0,009 0,74 

0,02 0,74 

 

) ;7A/ 07A1(-(3 E8*47 «=05G@(> *05:» ,*450672(5 1 8(,-.3: E*C5=*1 3C8*2( ,*0-*1 

%*05> ( <0(@/C72,@*5 E*41(629: ;*0+ @78(3 C98* 27(C*855 ,-7C(8.2* E* =*47+ 27 ;*-

25 E0(+5252(3 8(,-*19: *C07C*-*@ ( E0519F78* 1 ,05425+ @*2-0*8.29> 170(72- (C5A 

/4*C052(>) ,**-15-,-1522* 27 17,2 ( 8%. � 3C8*2( ,*0-7 �>47054 25@*025195 E*4@*0+@( 

,E*,*C,-1*178( /158(?52(D ,*450672(3 1 8(,-.3: E*C5=*1 E*41(629: ;*0+ +7=2(3 1 

,05425+ 27 42,5%. 

&7 15,. E50(*4 (,,854*172(> -52452G(3 @ /158(?52(D 1 8(,-.3: E*C5=*1 3C8*2( 7A*-

-7 27 ;*25 E0(+5252(3 8(,-*19: E*4@*0+*@ ( /158(?52(3 ,*450672(3 7A*-7 ( @78(3 E0( 

E0(+5252(( 12/-0(E*?15229: E*4@*0+*@ 1 ,*?5-72(( , 8(,-*19+( ,*:072387,. E* 1,5+ 

(A/?75+9+ ,*0-7+ 1 -5?52(5 15=5-7G((. �158(?52(5 ,*450672(3 +(25078.29: B85+52-*1 

1 8(,-.3: ,*E0*1*6478*,. E*19F52(5+ 7@-(12*,-( 7,,(+(83G(*229: E0*G5,,*1 / 3C8*-

2(, @*-*0*5 1 2013 =*4/ E0*4*86(8( (,,854*17-. E* E*@7A7-583+: ,*450672(5 E(=+52-*1, 

,(2-5A C58@7, A7,/:*/,-*>?(1*,-.. %*8(?5,-152295 A27?52(3 E*@7A7-585> 07,,+7-0(178( 1 

,5A*22*> 4(27+(@5 (0(,. 2-4). 
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4,7 5,03 6,85 7 4,66 6,03 3,12 3,33

5,11 5,64 5,2 5,65 5,43 6,22 4,26 5,22

NPK+ / NPK+ / NPK+ / NPK+ /

        

5

  
 

 

0

0,5

1

1,5

2

2,5

3

3,5

4

/
 

 

2,11 2,32 2,33 2,83 2,02 2,68 2,95 3,18

2,2 2,48 2,37 2,41 2,45 2,52 3,13 3,64

NPK+ / NPK+ / NPK+ / NPK+ /

        

 
 

 

���. 2.  �!"#�$" �%&'()"!�* +,%(%-�,,%. ("+.) (/) 

� $"(%0�!" (1) . ,��02*+ 3%4'5%. *4,%!� 

 

 

 

0

5

10

15

20

20,44 15,29 22,4 16,15

+ / 20,2 17,23 21,21 17,44

        

 
 

���. 3.  �!"#�$" �%&'()"!�* 4',$" . ,��02*+ 3%4'5%. *4,%!�  

 



�������  !�"� #�� $%&�''$().  *+ 5. 2014 

 

110

',,-./*012(3 4* 0530-.2(6 71,89*8,:*;<(0*,:( 3=-*2( 21 >*2. 4?(+.2.2(3 8/*=-

?.2(; 0530(-( 4?.(+8@.,:0* 01?(12:*0 , 02.,.2(.+ AB� 0 ,*<.:12(( , 2.C*?2.05+( 

4*/C*?+C1+( (?(,. 4, 5). 

 
 

44,63 79,86

59,79
  

  

  
 

N + /
52,13

81,56

61,99   

  

  
 

 

!(,. 4. "(21+(C1 71,89*8,:*;<(0*,:( 3=-*2( 0 4.?(*/ -.:2.D* 05,*C*:.+4.?1:8?2*D* 

,:?.,,1 ((6-E, 10D8,:) 4* 4*C171:.-6 ,*/.?F12(3 ,037122*; >*?+5 0*/5  

0 -(,:E39 4*=.D*0, % 
 

 

 

 

 

 

 

N + /

65,25

60,71

50,81

64,37

59,75

52,2350

52

54

56

58

60

62

64

66

, 
%

N + /

 
 

!(,. 5. "(21+(C1 *0*/2G22*,:( :C12.; -(,:E.0 3=-*2( 

(21 4?(+.?. ,*?:1 H?(C8=12,C*.) 
 

 

 

�1 *,2*012(( 4?*0./.2259 (,,-./*012(; =5-( *4?./.-.25 /(>>.?.2I(?*01225. 0 

710(,(+*,:( *: >175 ?170(:(3 ?1,:.2(; 41?1+.:?5 1D?*9(+(<.,C(9 4*C171:.-.; ,*,:*3-

2(3 ,-1=*?*,-*; 3=-*2( 21 4*/0*. B9 (1996 D*/1 4*,1/C(), 91?1C:.?(786@(. +1C,(+1-E-

286 ?.1-(71I(6 .G =(*-*D(<.,C*D* 4*:.2I(1-1 (:1=-. 3). 

A4?./.-3-(,E ,-./86@(. 4*C171:.-(: J>>.C:(02*,:E 1,,(+(-3I(*2259 4?*I.,,*0 0 

?1,:.2(39, ,*/.?F12(. ,037122*; >*?+5 0*/5 0 -(,:E39 0 4.?(*/ -.:2.D* 05,*C*:.+4.-

?1:8?2*D* ,:?.,,1, /(21+(C1 *0*/2G22*,:( ( ,(2:.7 =.-C1 0 -(,:E39 71 4.?(*/ (,,-./*01-

2(; 2011-2013 DD. 
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�*+,&-* 3 – .*/*)01/2 *3/(4&)&5067&4 8(7*9*10,0: 6(61(;<&;  

6,*+(/(6,(: ;+,(<& <* 8(=>(0 ?9, 4*/*710/&9@AB&0 )*76&)*,C<@A /0*,&9*-&A  

+&(,(3&5067(3( 8(10<-&*,* /*610<&: > @6,(>&;4 &9)0<;AB0:6; 6/0=2  

(8( /09@,C1*1*) 1/D4 ,01 &66,0=(>*<&:) 
 

 

"(=0/E*<&0 >*,(>24 F(/) )&<0/*,C<24  

G,0)0<1(> > ,&61C;4, % H*92 )*,(3( -&7,* /*9>&1&; 

*9(1 F(6F(/ 7*,&: 7*,C-&: )*3<&: 

!*5*,( >1(/(: >(,<2  (8*=0<&; 

9*>;9&, /*9)0/ 8,(=*  

«3/0-7&: (/04» 
2,2-2,5 0,15-0,20 1,0-1,2 1,0-1,3 0,1-0,4 

�&FF0/0<-&*-&; 8,(=(>24 8(507 1,6-2,2 0,15-0,20 0,8-1,0 1,2-1,8 0,25-0,35 

I7(<5*<&0 =&FF0/0<-&*-&&  

8,(=(>24 8(507, <*,&> 8,(=* 
1,8-2,4 0,15-0,20 0,7-0,8 1,6-2,4 0,30-0,45 

 

 

. �*7&) (+/*9(), >2;>,0<* 61*+&,&9*-&; F&9&(,(3&5067(3( 6(61(;<&; 6,*-

+(/(6,(: 8,(=(<(6;B0: ;+,(<& > @6,(>&;4 >(9=0:61>&; 8(>2J0<<24 10)80/*1@/ >(9=@4* 

,01<03( 80/&(=* 8( 7/&10/&;) – 6(=0/E*<&0 8&3)0<1(> > ,&61C;4 8(+03(>, 6&<109 +0,7*, 

>,*3((+068050<<(61C <* F(<0 ><@1/&8(5>0<<(3( ><060<&; (/3*<()&<0/*,C<24 @=(+/0<&: 

> 6(501*<&& 6 ,&61(>2)& 8(=7(/)7*)& =0/0>C0>, (+06805&>J&)& 8(>2J0<&0 &4 *=*81*-

-&(<<(: @61(:5&>(61&.  

!* F&9&(,(3&5067(0 6(61(;<&0 /*610<&: ;+,(<& <*&+(,00 GFF071&><( >,&;,& ,&6-

1(>20 8(=7(/)7& @=(+/0<&;)& )*/(7 N10P15K10 & N18P18K18, 8/&)0<;0)20 > 80/>(: 

8(,(>&<0 >0301*-&& & N8�12#24, N12�12#35 – >( >1(/(: 8(,(>&<0 >0301*-&& <* F(<0 (6-

<(><(3( ><060<&; (/3*<()&<0/*,C<(3( @=(+/0<&;.  

!* (6<(>*<&& 8(,@50<<24 =*<<24 (-0<7& F@<7-&(<*,C<(3( 6(61(;<&; 6,*+(/(6,24 

/*610<&: ;+,(<& 8( >2J080/05&6,0<<2) 7/&10/&;) +2,& /*9/*+(1*<2 8*/*)01/2 *3/(-

4&)&5067&4 8(7*9*10,0: =,; @6,(>&: $*8*=<(3( ./0=7*>7*9C;, 6((1>0161>@AB&0 )*76&-

)*,C<(: /0*,&9*-&& +&(,(3&5067(3( 8(10<-&*,* 8,(=(<(6;B0: ;+,(<& 6(/1(> – ./&7@-

+*<67(0, #(/0:, K:=*/0=. 
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