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 !"!#$%. 230405.678  9:96.; 955.<.4:=> . 501.:9:<:=> ?@:04 . .> 4;9.105@A7<4.8 70 73@50A :9 
B01C.:9D.8> 7B3@E.49:.8 7@1@::=> . C@77@18::=> 703<04 4.:0?3959. F=6. 4=846@:= B01C.:9D.. 7B3@-
E.49:.8,  0C6959GE.@ 19B7.196H:0A 7@6@BD.0::0A D@::07<HG I3.;:9B04, B033@6.3JGE@A 7 K@:060?.@A, 

5@A7<4.<@6H:0A I6050:07:07<HG 397<@:.A 4.:0?3959 . C0<9:.L@7B.1. 070C@::07<81. ?30;5. . 8?05. /=70-

B98 . 7394:.<@6H:0 4=70B98 J7<0AL.407<H 501.:9:<:=> ?@:04, 70L@<9e198 7 :.;B0A 493.9C@6H:07<HG 0C:9-
3JM@:9 6.NH :9 0<5@6H:=> 7B3@E.49:.8>. )@:@<.L@7B.A I0<@:D.96 955.<.4:=> ?@:04 0<6.L9@<78 C06HN0A 

7@6@BD. D@::07<HG . 1960A 493.9C@6H:07<HG. 20L<. I0 47@1 I3.;:9B91 . 7B3@E.49:.81 4 ?@:0<.I0-

73@50401 4;9.105@A7<4.. J7<9:046@:0 7394:.<@6H:0 C06@@ 7.6H:0@ I30846@:.@ 955.<.4:=> OKK@B<04 ?@-
:04. 

&'()!*+! ,'-*$: ?@:0<.I-73@59, B06.L@7<4@::=@ I3.;:9B., 493H.3049:.@, I0B06@:.@ F1, B01C.:9D.. 

7B3@E.49:.8, 7@1@::=@ . C@77@18::=@ 703<9 4.:0?3959. 
 

Summary. A genetic analysis of the additive and dominant genes and their interaction with the environment 

in hybrid combinations between seeded and seedless vine cultivars has been carried out. The hybrid combinations 

with the highest selection value of the traits related to the phenology, the actual vine fertility and the botanical char-

acteristics of cluster and berry, have been determined. High and good stability of dominant genes, combined with 

low variability, has been reported only in a few hybrid combinations. The genetic potential of additive genes has 

great selection value and slight variability. The additive gene effects are manifested comparatively stronger in the 

genotype-environment interactions in almost all traits and crosses. 

Key words: genotype-environment, quantitative traits, variability, F1 progeny, hybrid combinations, seeded 

and seedless vine cultivars.  

 

.*!/!01!. PKK@B<.4:07<H 7@6@BD.0::0?0 I30D@779  . 4=4@5@:.@ :04=> 5@7@3<:=> 

C@77@18::=> . 7@1@::=> 703<04 4.:0?3959 <@7:0 748;9:= 7 >939B<@3.7<.B0A :976@57<-
4@::=> . :@:976@57<4@::=> B01I0:@:<04 J B9L@7<4@::=> . B06.L@7<4@::=> I3.;:9B04. 
Q70C@::0 49M:=1. 4 <9B0?0 3059 .776@5049:.8> 8468G<78 ?@:@<.L@7B.@ . ?@:0<.I-

73@504=@ OKK@B<= 955.<.4:=> . 501.:9:<:=> ?@:04. / 7@6@BD.0::0A 39C0<@ 700<4@<7<-
4.@ 501.:9:<:0A 105@6. 8468@<78 C69?0I3.8<:=1 J7604.@1, <9B B9B 0:0 I0 7JE@7<4J I0-

;4068@< 4@5@:.@ 0<C039 ?@:0<.I04 I0 K@:0<.IJ (R@5.: . 53., 1980). " B06.L@7<4@::=> 

I3.;:9B04 OKK@B<= 501.:9:<:=> ?@:04 B6977.K.D.3JG<78 4 B9L@7<4@ :@ 4I06:@ 501.-

:9:<:=>, 74@3>501.:9:<:=>, 0C6959GE.> I060M.<@6H:=1 . 0<3.D9<@6H:=1 ?@<@30;.701.  

/ D@68> 0D@:B. 501.:9:<:0A 105@6. 76@5J@< B01C.:.3049<H 59::=@ 0 305.<@6H7B.> 

703<9> . F1 (Mather, Jinks 1971). S@<05.B9 I304@5@:.8 ?@:@<.L@7B0?0 9:96.;9 JL@<:=> 

I3.;:9B04 . 19<@19<.L@7B.@ 105@6. 0C39C0<B. 59::=> 59G< 40;10M:07<H 0CT@B<.4:0?0 

0I3@5@6@:.8 955.<.4:=> . 501.:9:<:=> OKK@B<04 ?@:04 . .> 4;9.105@A7<4.8 70 73@50A, 

748;9::=> 7 I04=N@:.@1 3@;J6H<9<04 7@6@BD.0::0?0 I30D@779 ('oB.DB.A 1967, 1978, Q?-
:8:049 1973, )@:L@4 . 53., 1975, Jinks 1983, *94L@:B0 1984, U.59:7B. 1988, U9B.: 1990).  

V@6HG :97<08E@?0 .776@5049:.8 8468@<78 4=846@:.@ :9JL:0-0C07:049::0A . B01-

I6@B7:0A >939B<@3.7<.B. 49M:@AN.> ?@:@<.L@7B.> I9391@<304, 748;9::=> 7 OB7I3@77.4-
:07<HG 955.<.4:=> . 501.:9:<:=> ?@:04 . .> 4;9.105@A7<4.@1 70 73@50A, I0 39;:=1 

I3.;:9B91 . B01C.:9D.81 7B3@E.49:.8 7@1@::=> . C@77@18::=> 703<04 4.:0?3959. 
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234!5%+ 1 6!%-/+ 1,,'!/-*$017. -776@5049:.8 I30405.6.7H :9 4=C03B@ .; 7@1. 

B01C.:9D.A 7B3@E.49:.8 7@1@::=> . C@77@18::=> 703<04 4.:0?3959 .; F1 – *JI@3 39: 

F06?93 > 'J796B9, *JI@3 39: F06?93 > 'J796B9 1, *JI@3 39: F06?93 > +.N1.N W.N39J, 

*JI@3 39: F06?93 > 'JC. 7.56@7, !31.39 > 'J796B9 1, W.C3.5 28-13 > 'J796B9, F06?93 > 

'J796B9 1. / <@L@:.@ 54J>6@<:@?0 I@3.059 4@678 ?.C3.5060?.L@7B.A JL@< I0 21 B06.L@7<-
4@::01J I3.;:9BJ, B0<03=@ 397I3@5@686.7H 4 L@<=3@ ?3JII=:  

I – K@:060?.L@7B.@ I3.;:9B. (7J<B.) – 397IJ7B9:.@ I0L@B, D4@<@:.@, 1977040@ D4@-
<@:.@, 70;3@49:.@ 8?05 . I@3.05=: 397IJ7B9:.@ I0L@B – D4@<@:.@-70;3@49:.@ 8?05 

– <@>:.L@7B98 7I@607<H 4.:0?3959;  
II – 5@A7<4.<@6H:98 I6050:07:07<H – B0OKK.D.@:< I6050:0N@:.8 :9 I0C@?, B0OKK.-

D.@:< I6050:0N@:.8 :9 ?694:=A I0C@?, B0OKK.D.@:< I6050:0N@:.8 :9 I6050-

:07:=A I0C@?, B0OKK.D.@:< I6050:0N@:.8 :9 7JL0B ;91@E@:.8;  
III – C0<9:.L@7B0@ 0I.79:.@ ?30;5. – 56.:9 ?30;5. (cm), N.3.:9 ?30;5. (cm), .:5@B7 

K031= ?30;5., 19779 ?30;5. (g), IV – C0<9:.L@7B0@ 0I.79:.@ 8?05 – 56.:9 8?05 

(mm), N.3.:9 8?05 (mm), .:5@B7 K031= 8?05=, 4@7 100 8?05 (g), ?030N@:.@ 8?05 

(%) ('0AL@4 2012).  

PB7I3@77.4:07<H 955.<.4:=> . 501.:9:<:=> ?@:04, 4;9.105@A7<4JGE.> 70 73@50A, 

I054@3?9697H 9:96.;J 7 I010EHG 0I3@5@6@:.8 955.<.4:=> (d) . 501.:9:<:=> (h) OKK@B-
<04, 4=39M@::=> B0OKK.D.@:<91. +1=gd/d % . K2=gh/h % (gd . gh - 955.<.4:=@ . 501.-

:9:<:=@ OKK@B<= ?@:04, 4;9.105@A7<4JGE.> 70 73@50A). 23. +1=0, +2=0 ?@:= >939B<@3.-

;JG<78 B9B J7<0AL.4=@, 9 I3. +1>0 . +2>0 – B9B :@J7<0AL.4=@, I3.L@1 7<@I@:H .> J7<0A-

L.407<. 0CJ76946.49@<78 I30D@:<:=1 700<:0N@:.@1 4=N@JB9;9::=> B0OKK.D.@:<04. 
23.1@:@:.@ O<.> I0B9;9<@6@A 59@< 40;10M:07<H 0D@:B. B9M50A B01C.:9D.. 7B3@E.49:.8 
. 707<946@:.8 7394:.<@6H:0A >939B<@3.7<.B.. / D@68> 4=846@:.8 7<@I@:. J7<0AL.407<. 

955.<.4:=> . 501.:9:<:=> ?@:04 C=6. .7I06H;049:= 7<@I@:. ;:9L@:.A +1 . +2: 4=70B98 
– 50 10 %, 7394:.<@6H:0 4=70B98 - 50 30 %, 73@5:88 - 50 50 %, :@J7<0AL.498 - 50 70 % . 

0L@:H :@J7<0AL.498 – 74=N@ 70 %. QD@:B9 955.<.4:=> . 501.:9:<:=> OKK@B<04 4=39M9-
697H 7 I010EHG B0OKK.D.@:<9 +=d/m % (m - 73@5:@@ K@:0<.I.L@7B0@ ;:9L@:.@ I3.;:9B9 
I0 47@1 73@591), 0<39M9GE@?0 7@6@BD.0::JG D@::07<H. /93H.3049:.@ I3.;:9B04 I0 

7B3@E.49:.81 4=L.768607H I0 73@5:@1J B49539<:01J J394:@:.G - K .  

 

23,89/!01! #!:8';%$%+. PB7I@3.1@:<96H:=@ 59::=@ 4 <9C6. 1 I0B9;=49G< 0<:0-

7.<@6H:=@ OKK@B<= ?@:04 I0 54J1 ?3JII91 I3.;:9B04 . .> 73@5:.@ ;:9L@:.8 I0 B01C.:9-
D.81 7B3@E.49:.8. P<0 59@< 40;10M:07<H 6JLN@ 39;?39:.L.<H B01I6@B7:=A OKK@B< .> 

7@6@BD.0::0A D@::07<. 0< OKK@B<04 955.<.4:=> . 501.:9:<:=> ?@:04, 4=39M9@1=> . 

7394:.49@1=> <06HB0  70 ;:9L@:.81. +, +1 . +2. *91=1. 4=70B.1. ;:9L@:.81. 7@6@BD.-

0::0A D@::07<. .; I ?3JII= – K@:060?.L@7B.> I3.;:9B04 0<6.L.6.7H 7B3@E.49:.8 *JI@3 

39: F06?93 > 'JC. 7.56@7 - 12,41 % . 73@5:.1 B49539<:=1 0<B60:@:.@1 K =11,83, ;9 :.1 

76@5JG< F06?93 > 'J796B9 1 - 10,32 % . 8,33, *JI@3 39: F06?93 > 'J796B9 1 – 9,01 % . 6,04. 

" 07<96H:=> 7B3@E.49:.A O<. ;:9L@:.8 0<:07.<@6H:0 C06@@ :.;B.@. *3@5:@@ B49539<:0@ 
0<B60:@:.@ I0 47@1 B01C.:9D.81 7B3@E.49:.8 :9>05.<78 4 I3@5@69> 1,29 50 11,83, L<0 

I0B9;=49@< 0<:07.<@6H:0 :.;BJG 493.9C@6H:07<H I0 I3.;:9B91 ?@:@<.L@7B0?0 I0<@:D.969 
O<0?0 I0B9;9<@68.  

/@6.L.:9 B0OKK.D.@:<9 +1, 4=39M9GE@?0 0<:07.<@6H:JG J7<0AL.407<H 955.<.4-
:=> ?@:04, I0B9;=49@< :@B0<030@ 39;:00C39;.@, I3.L@1 J *JI@3 39: F06?93 > 'J796B9, *J-

I@3 39: F06?93 > +.N1.N W.N39J, W.C3.5 28-13 > 'J796B9 . !31.39 > 'J796B9 1 0:. 84-
68G<78 :@J7<0AL.4=1., J *JI@3 39: F06?93 > 'J796B9 1 . F06?93 > 'J796B9 1 – 73@5:@J7-
<0AL.4=1., 9 J *JI@3 39: F06?93 > 'JC. 7.56@7 - 7394:.<@6H:0 4=70B0 J7<0AL.4=1..  
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&9C6.D9 1 – 0<:07.<@6H:=e 73@5:.@ ;:9L@:.8 B0OKK.D.@:<04 +(d/m%), K1(gd/d%),  

K2(gh/h%) . K   / X - XX ?3JII@ I3.;:9B04  
 

+ 
K  K1 

1K  K2 
2K  

+01C.:9D.. 7B3@E.49:.A 
 !"#$%%&!–!'()*+*",-(./,(!%#,0)&/,!

*JI@3 39: F06?93 > 'J796B9 3,19 1,29 56,08 40,02 17,15 13,93 

*JI@3 39: F06?93 > 'J796B9 1 9,01 6,04 33,00 43,10 25,37 25,06 

*JI@3 39: F06?93 > +.N1.N 

W.N39J 

4,81 2,86 55,83 39,73 33,02 27,41 

*JI@3 39: F06?93 > 'JC. 7.56@7 12,41 11,83 31,09 43,95 18,14 21,65 

!31.39 > 'J796B9 1 5,58 3,27 38,17 39,66 62,98 44,62 

W.C3.5 28-13 > 'J796B9 3,13 1,77 77,44 49,64 25,77 22,64 

F06?93 > 'J796B9 1 10,32 8,33 18,53 34,76 21,02 28,64 

                                                                         55 )!&66% –  .+"/-,/.17$%4 612 2$2"$2"/7 

*JI@3 39: F06?93 > 'J796B9 3,66 4,03 13,40 13,04 6,27 4,89 

*JI@3 39: F06?93 > 'J796B9 1 46,14 37,35 10,68 4,38 10,12 6,23 

*JI@3 39: F06?93 > +.N1.N 

W.N39J 

33,65 44,25 12,38 2,28 11,48 9,50 

*JI@3 39: F06?93 > 'JC. 7.56@7 21,38 22,56 59,67 34,06 25,36 25,21 

!31.39 > 'J796B9 1 13,22 16,35 52,90 49,50 16,60 24,69 

W.C3.5 28-13 > 'J796B9 30,02 46,70 18,59 11,43 15,54 12,89 

F06?93 > 'J796B9 1 33,41 44,54 8,62 7,17 5,48 8,18 

 

(01.:9:<:=@ OKK@B<= ?@:04 +2 0<6.L.6.7H 7394:.<@6H:0 4=70B0A J7<0AL.407<HG J 

C06HN.:7<49 7B3@E.49:.A, ;9 .7B6GL@:.@1 !31.39 > 'J796B9 1 - :@J7<0AL.40?0, . *JI@3 

39: F06?93 > +.N1.N W.N39J - 73@5:@J7<0AL.40?0. *394:.<@6H:=A 9:96.; I0B9;9<@6@A 

+1 . +2 I0B9;96, L<0 <06HB0 J 7B3@E.49:.A !31.39 > 'J796B9 1 . F06?93 > 'J796B9 1 ;:9-
L@:.8 501.:9:<:=> OKK@B<04 ?@:04 4=N@ ;:9L@:.A 955.<.4:=>. P<0 ;:9L.<, L<0 I0 K@:0-

60?.L@7B.1 I3.;:9B91 955.<.4:=@ ?@:= 0C6959G< C06@@ 4=70B0A LJ47<4.<@6H:07<HG I0 

0<:0N@:.G B J7604.81 73@5=, L@1 501.:9:<:=@.  
/0 XX ?3JII@ I3.;:9B04, 748;9::=> 7 5@A7<4.<@6H:0A I6050:07:07<HG 4.:0?3959, 0<-

:07.<@6H:0 4=70B.1. 73@5:.1. ;:9L@:.81. + . K 0<6.L.6.7H 7B3@E.49:.8  *JI@3 39: 

F06?93 > 'J796B9 1 7 46,14 % . 37,35, *JI@3 39: F06?93 > +.N1.N W.N39J 7 33,65 % . 

44,25, F06?93 > 'J796B9 1 7 33,41 % . 44,54, W.C3.5 28-13 > 'J796B9 - 30,02 % . 46,70, 9 
791=1. :.;B.1. - *JI@3 39: F06?93 > 'J796B9 7 3,66 % . 4,03. *@6@BD.0::98 D@::07<H 
;:9L.<@6H:0 I04=7.607H, :0 . 493.9C@6H:07<H 507<9<0L:0 4=70B9, L<0 74.5@<@6H7<4J@< 0 

:96.L.. 39;6.L.A 1@M5J 0<5@6H:=1. I3.;:9B91.. ,:9L@:.8 B0OKK.D.@:<9 +1, I0B9;=49-
G<, L<0 955.<.4:=@ OKK@B<= ?@:04 8468G<78 :9.C06@@ :@J7<0AL.4=1.  J  *JI@3 39: F06-

?93 > 'JC. 7.56@7 - 59,67 % . !31.39 > 'J796B9 1 – 52,90 %. "7<0AL.407<H 501.:9:<:=> 

?@:04, 4;9.105@A7<4JGE.> 70 73@50A, 4=39M9@198 B0OKK.D.@:<01 +2, 4=70B98 . 73@5:88 
. >939B<@3.;J@<78 0<:07.<@6H:0 :.;B0A 493.9C@6H:07<HG I0 I3.;:9B91. / O<0A ?3JII@ 
4;9.105@A7<4.@ ?@:0<.I-73@59 6JLN@ I308468607H J 955.<.4:=> ?@:04. 

/ III ?3JII@ I3.;:9B04, 0<39M9GE.> C0<9:.L@7B.@ 070C@::07<. ?30;5., 791=1. 

:.;B.1. ;:9L@:.81. + 0<1@L96.7H *JI@3 39: F06?93 > 'J796B9 1 - 2,73 % . K =1,42 . 
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!31.39 > 'J796B9 1 - 6,08 % . K =4,08. " 07<96H:=> 7B3@E.49:.A O<. ;:9L@:.8 493H.-

3JG< 0< 11,82 % 50 19,65 % . 0< 1,42 50 16,88 (<9C6. 2).  .;B98 493.9C@6H:07<H I0B9;=49@< 
7394:.<@6H:0 4=70B.A ?@:@<.L@7B.A I0<@:D.96 7@6@BD.0::0A D@::07<. I3.;:9B04. ,:9-
L@:.8 B0OKK.D.@:<9 +1 4=8468G< 4=70BJG J7<0AL.407<H 955.<.4:=> ?@:04 J 7B3@E.49-
:.A *JI@3 39: F06?93 > +.N1.N W.N39J 7 8,92 % . 5,14 . F06?93 > 'J796B9 1 – 5,68 % . 

4,65, 9 07<96H:=@ >939B<@3.;JG<78 73@5:@A . 7394:.<@6H:0 4=70B0A 7<@I@:HG 0<:07.-

<@6H:0 7.6H:0?0 493H.3049:.8 I0 I3.;:9B91. *394:.<@6H:0 :.;B.@ ;:9L@:.8 B0OKK.D.@:-

<9 +2 0CJ76946.49G< 4=70BJG . 7394:.<@6H:0 4=70BJG J7<0AL.407<H 501.:9:<:=> ?@:04, 
B033@6.3JGEJG 7 :.;B0A 493.9C@6H:07<HG 4 0<5@6H:=> 7B3@E.49:.8>.  

 

&9C6.D9 2 – Q<:07.<@6H:=e 73@5:.@ ;:9L@:.8 B0OKK.D.@:<04 +(d/m%), K1(gd/d%),  

K2 (gh/h%) . K    4 XII . XV ?3JII@ I3.;:9B04  
 

+ 
K  K1 

1K  K2 
2K  

+01C.:9D.. . 73@E.49:.A 
   !"#$%%&!1!2*3&),-(./*(!*%,.&),(!"#*04,!

 !"#$%$&'%()*+&$%,%-!.&*/&% 19,65 11,29 44,34 40,02 6,27 5,85 

*JI@3 39: F06?93 > 'J796B9 1 2,73 1,42 36,92 27,74 6,71 3,37 

*JI@3 39: F06?93 > +.N1.N W.N39J 19,55 12,41 8,92 5,14 5,65 4,10 

*JI@3 39: F06?93 > 'JC. 7.56@7 14,27 16,88 53,61 37,34 6,21 3,16 

!31.39 > 'J796B9 1 6,08 4,08 47,22 66,44 19,21 17,85

W.C3.5 28-13 > 'J796B9 11,82 10,61 20,11 25,06 12,97 19,36

F06?93 > 'J796B9 1 12,65 7,88 5,68 4,65 6,26 4,67 

%  V!"#$%%&!–!!2*3&),-(./*(!*%,.&),(!5"*4%

 !"#$%$&'%()*+&$%,%-!.&*/&% 15,85 4,93 6,26 4,14 2,47 1,83 

*JI@3 39: F06?93 > 'J796B9 1 18,43 25,92 11,36 14,55 7,16 10,53

*JI@3 39: F06?93 > +.N1.N W.N39J 23,94 29,57 5,98 8,91 3,82 2,79 

*JI@3 39: F06?93 > 'JC. 7.56@7 28,96 27,04 7,69 4,52 2,11 0,78 

!31.39 > 'J796B9 1 33,65 25,13 4,35 5,27 31,68 27,81

W.C3.5 28-13 > 'J796B9 12,43 10,73 5,67 3,20 7,00 6,59 

F06?93 > 'J796B9 1 18,86 23,82 2,76 1,13 4,63 3,84 

 

/ XV ?3JII@ – C0<9:.L@7B0@ 0I.79:.@ 8?05 – B0OKK.D.@:< + :9>05.<78 4 I3@5@69> 0< 

12,43 % 50 33,65 % . K =4,93-29,57.  9 47@> 7B3@E.49:.8> 0<1@L@:9 7394:.<@6H:0 4=70-

B98 7@6@BD.0::98 D@::07<H JL@<:=> I3.;:9B04, >939B<@3.;JGE.>78 B <01J M@ 0<:07.-

<@6H:0 :@4=70B0A 493.9C@6H:07<HG. F06@@ 4=70B.1. ;:9L@:.81. + 0<6.L.6.7H 7B3@E.-

49:.8 !31.39 > 'J796B9 1 7 33,65 % . K =25,13, *JI@3 39: F06?93 > 'JC. 7.56@7 – 28,96 

% . 27,04, *JI@3 39: F06?93 > +.N1.N W.N39J - 23,94 % . 29,57. 20L<. J 47@> 7B3@E.-

49:.A, J7<0AL.407<H 955.<.4:=> ?@:04, 4;9.105@A7<4JGE.> 70 73@50A, +1, 4=70B98, 493H-
.3JGE98 4 5.9I9;0:@ 0< 2,76 % 50 11,36 % . 

1K 
=1,13-14,55. "7<0AL.407<H 501.:9:<:=> 

?@:04 I0 0<:0N@:.G B J7604.81 73@5= +2 <9BM@ 4=70B9 - 0< 2,11 % 50 7,16 % .   
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28 =0,78-10,53, ;9 .7B6GL@:.@1 7B3@E.49:.8 !31.39 > 'J796B9 1 70 ;:9L@:.81. 31,68 % 

. 8 =27,81 

*3@5:.@ 0<:07.<@6H:=@ ;:9L@:.8 O<.> I0B9;9<@6@A I0 47@1 I3.;:9B91 J 0<5@6H:=> 

7B3@E.49:.A, 4=39M@::=@ B0OKK.D.@:<01 +, :9>058<78 4 I3@5@69> 0< 10,40 % 50 17,45% 

7 K =9,08-23,50 (<9C6. 3). )@:@<.L@7B.A I0<@:D.96 955.<.4:=> ?@:04 I0 JL@<:=1 B06.L@-
7<4@::=1 I3.;:9B91 >939B<@3.;J@<78 4=70B.1. ;:9L@:.81., 0CJ76946.49GE.1. 4=70-

BJG 7@6@BD.0::JG D@::07<H I050I=<:=> B01C.:9D.A 7B3@E.49:.8 J I050C39::=> 305.-

<@6H7B.> I93 7@1@::=> . C@77@18::=> 703<04 4.:0?3959. -> 493.9C@6H:07<H I0 I3.;:9-
B91 769C98, I3@5I069?9GE98 J7<0AL.407<H .7I06H;J@1=> ?@:@<.L@7B.> I9391@<304. "7-
<0AL.407<H 955.<.4:=> ?@:04 +1 7394:.<@6H:0 4=70B98 . 73@5:88 7 :@C06HN.1 5.9I9;0-

:91 .;1@:L.407<. 0< 10,15 % . 1K =20,67 (F06?93 > 'J796B9 1) 50 36,14 % - 1K =44,06 

(W.C3.5 28-13 > 'J796B9). ,:9L@:.8 B0OKK.D.@:<9 +2 I0B9;=49G<, L<0 501.:9:<:=@ ?@:= 

0C6959G< 7394:.<@6H:0 4=70B0A J7<0AL.407<HG, 493H.3JGE@A 4 I3@5@69> 10,24-15,27 % . 

2K 
=17,17-20,81, ;9 .7B6GL@:.@1 7B3@E.49:.8 !31.39 > 'J796B9 1 7 35,86 % . 

2K 
=35,86. 20L<. I0 47@1 JL@<:=1 I3.;:9B91 . 7B3@E.49:.81 4 ?@:0<.I0-73@50401 

4;9.105@A7<4.. 7394:.<@6H:0 7.6H:@@ I3084.6.7H 955.<.4:=@ OKK@B<= ?@:04, ;9 .7B6G-

L@:.@1 !31.39 > 'J796B9 1 . F06?93 > 'J796B9 1. 

 

&9C6.D9 3 – Q<:07.<@6H:=@ 73@5:.@ ;:9L@:.8 B0OKK.D.@:<04 +(d/m%), K1(gd/d%),  

K2(gh/h%) . K    I0 47@1 JL@<:=1 ?3JII91 I3.;:9B04 
 

+01C.:9D.. 7B3@E.49:.A + 
K  K1 

1K  K2 2K  

 !"#$%$&'%()*+&$%,%-!.&*/&%
10,40 9,08 35,31 44,06 11,98 18,62 

*JI@3 39: F06?93 > 'J796B9 1 17,45 22,82 22,93 29,45 13,37 17,17 

*JI@3 39: F06?93 > +.N1.N  

W.N39J 

16,80 23,50 25,84 32,22 15,27 20,81 

*JI@3 39: F06?93 > 'JC. 7.56@7 15,76 17,82 35,34 36,83 12,68 17,62 

!31.39 > 'J796B9 1 13,51 17,26 31,75 41,65 35,86 35,86 

W.C3.5 28-13 > 'J796B9 11,52 20,36 36,14 42,27 14,96 17,71 

F06?93 > 'J796B9 1 16,07 21,64 10,15 20,67 10,24 18,08 

 

.+*-/+. 1.  9.C06@@ 4=70B0A 7@6@BD.0::0A D@::07<HG I0 K@:060?.L@7B.1 I3.;:9-
B91 0<6.L.6.7H 7B3@E.49:.8 *JI@3 39: F06?93 > 'JC. 7.56@7, F06?93 > 'J796B9 1 . *JI@3 

39: F06?93 > 'J796B9 1. -> 493.9C@6H:07<H 0<:07.<@6H:0 769C98 J 47@> 7B3@E.49:.A, 9 
955.<.4:=@ ?@:= 0<6.L9G<78 C06@@ 4=70B0A LJ47<4.<@6H:07<HG B J7604.81 73@5=, L@1 

501.:9:<:=@. *@6@BD.0::98 D@::07<H, B033@6.3JGE98 7 5@A7<4.<@6H:0A I6050:07:0-

7<HG 4.:0?3959, ;:9L.<@6H:0 I04=N@:9 J 7B3@E.49:.A *JI@3 39: F06?93 > 'J796B9 1, *J-

I@3 39: F06?93 > +.N1.N W.N39J, F06?93 > 'J796B9 1 . W.C3.5 28-13 > 'J796B9, 05:9B0 

493.9C@6H:07<H <0M@ :91:0?0 4=N@. / O<0A ?3JII@ I3.;:9B04 ?@:0<.I0-73@5040@ 4;9.10-

5@A7<4.@ 6JLN@ I3084.607H J 955.<.4:=> ?@:04. 
2. F06HN.:7<40 I050I=<:=> 7B3@E.49:.A >939B<@3.;JG<78 7394:.<@6H:0 4=70B0A 

7@6@BD.0::0A D@::07<HG I3.;:9B04, 0<39M9GE.> C0<9:.L@7B.@ 070C@::07<. ?30;5.. /=-
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70B98 . 7394:.<@6H:0 4=70B98 J7<0AL.407<H 501.:9:<:=> ?@:04 B033@6.3J@< 7 :.;B0A 49-
3.9C@6H:07<HG J 0<5@6H:=> 7B3@E.49:.A. " 47@> 7B3@E.49:.A :9C6G59@<78 7394:.<@6H-
:0 4=70B98 7@6@BD.0::98 D@::07<H . 0<:07.<@6H:0 769C98 493.9C@6H:07<H I0 JL@<:=1 

I3.;:9B91, 748;9::=1 7 C0<9:.L@7B.1 0I.79:.@1 8?05. "7<0AL.407<H 955.<.4:=> . 50-

1.:9:<:=> ?@:04, 4;9.105@A7<4JGE.> 70 73@50A, I3@.1JE@7<4@::0 4=70B98. 
3. )@:@<.L@7B.A I0<@:D.96 955.<.4:=> ?@:04 I0 JL@<:=1 B06.L@7<4@::=1 I3.;:9-

B91 . 7B3@E.49:.81 7@1@::=> . C@77@18::=> 703<04 4.:0?3959 0<6.L9@<78 4=70B0A 7@-
6@BD.0::0A D@::07<HG . 769C0A 493.9C@6H:07<HG. 20L<. I0 47@1 I3.;:9B91 . 7B3@E.49-
:.81 40 4;9.105@A7<4.. ?@:0<.I-73@59 7394:.<@6H:0 4 C06@@ 7.6H:0A 7<@I@:. I3084.6.7H 
955.<.4:=@ OKK@B<= ?@:04. 
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