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 !"!#$%. ) ,-.*/0(123045 6(+(7*-/064*8*9(30:7(0 ;*7-1-/08( ( .(*8*9(30:7( -7/(<450 <0=0:/<- 

>(7*,-:/2=09* ( :0807?(*4(,*<-44*9* @9*>4*9* :5,A@ "-8A40<*:/*34*9* ,09(*4-. B*7-1-4* 09* (:;*8A1*-

<-4(0 < /064*8*9(( @9*>456 <(4*+-/0,(-8*< : 230/*+ <5.*,- ,-:5 -7/(<456 :26(6 >,*CC0D.  

&'()!*+! ,'-*$: @9*>5, ,-:5 >,*CC0D, <(4*+-/0,(-85 

 

Summary. In the work the chemical and technological indicators and biologically active substances wild and 

selected are and berries of the Far Eastern region. Its use is shown in the technology of fruit wine with the selection 

of race of active dry yeast. 

Key words:berries, yeast wine race 

 
.*!/!01!. ) "-8A40<*:/*34*+ ,09(*40 !*::(( :2=0:/<20/ 14-3(/08A4-@ :5,A0<-@ 

.-1-: >(7*,-:/2=(0 (, :0807?(*4(,*<-4450 : (:;*8A1*<-4(0+ >(7(6, ,-:/04(@ ;,(9*>450 

>8@ 2;*/,0.804(@ < ;(=2 [1, 2]. "(7*,-:/2=(0 ;8*>5 ( @9*>5 (+0E/ :.-8-4:(,*<-445D 

6(+(30:7(D :*:/-<, .*9-/5 <(/-+(4-+(, +(7,*F80+04/-+(, G0,+04/-+(, >,29(+( .(*8*-

9(30:7( -7/(<45+( :*0>(404(@+( : H(,*7(+ :;07/,*+ >0D:/<(@ ( ;*8(G247?(*4-8A45-

+( :<*D:/<-+(, +*92/ <*:;*84@/A >0G(?(/ ,@>- .(*8*9(30:7( -7/(<456 <0=0:/< < *,9--

4(1+0 308*<07-, 2823H-/A 09* *:4*<450 G(1(*8*9(30:7(0 G247?((, ;*<5H-/A (++2445D 

:/-/2: [3]. ':;*8A1*<-4(0 F/(6 ;8*>*< ( @9*> @<8@0/:@ ;0,:;07/(<45+ < ;,*(1<*>:/<0 <(4 

[4, 5]. '1<0:/4*, 3/* < ;,*?0::0 ;,(9*/*<804(@ <(4 :4(C-0/:@ :*>0,C-4(0 .(*8*9(30:7( 

-7/(<456 <0=0:/<, ;*F/*+2 ;,( (19*/*<804(( <(4*+-/0,(-8*< <-C4* <5.,-/A ,-:2 >,*C-

C0D, ;,(+0404(0 7*/*,*D ;*1<*8(/ :*6,-4(/A +-7:(+-8A45D 2,*<04A .(*8*9(30:7( -7-

/(<456 <0=0:/< ;8*>*<*-@9*>4*9* :5,A@. 

) ;*:80>4(0 9*>5 <(4*>08A30:7(0 ;,0>;,(@/(@ <* <:0+ +(,0 H(,*7* ;,(+04@E/ -7-

/(<450 :26(0 >,*CC( [6]. '6 ;,(+0404(0 /064*8*9(30:7( 2>*.4*, /-7 7-7 (:78E3-0/ 40-

*.6*>(+*:/A ;*82304(@ 3(:/*D 728A/2,5 >,*CC0D, 3/* ;*1<*8@0/ <8(@/A 4- :*6,-404(0 

.(*8*9(30:7( -7/(<456 <0=0:/< :*>0,C-=(6:@ < :5,A0 ( 4-7*;804(0 </*,(3456 ;,*>27-

/*< .,*C04(@, *;,0>08@E=(6 .270/ 9*/*<*9* 4-;(/7- [7, 8].  

 -7(+ *.,-1*+, ?08AE 4-H(6 (::80>*<-4(D @<(8*:A (12304(0 <*1+*C4*:/( (:;*8A-

1*<-4(@ >-8A40<*:/*3456 ,-:/04(D < /064*8*9(( ;8*>*<*-@9*>456 <(4*+-/0,(-8*< : 230-

/*+ <5.*,- ,-:5 -7/(<456 :26(6 >,*CC0D. 
 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. "8@ ;*82304(@ <(4*+-/0,(-8*< 4-+( .58* <5-

.,-4* :80>2E=00 >-8A40<*:/*34*0 ;8*>*<*-@9*>4*0 :5,AI: -7/(4(>(@ -,92/- (Actinidiaar-

guta), :+*,*>(4- 30,4-@ (Ribes nigrum) :*,/- «J*9-/-@», +-8(4- 7,-:4-@ (Rubusidaeus) 

:*,/- «':7,-». K9*>5 :**/<0/:/<*<-8( /,0.*<-4(@+ >0D:/<2E=0D < !*::(( 4*,+-/(<4*D 

>*72+04/-?(( - #(9(04(30:7(+ /,0.*<-4(@+ .01*;-:4*:/( ;,*>*<*8A:/<044*9* :5,A@ ( 

;(=0<56 ;,*>27/*< ($-4B(� 2.3.2.1078-2001). 

) /064*8*9(( G,27/*<56 (;8*>*<56) <(4*+-/0,(-8*< (:;*8A1*<-8( <*>2 ;(/A0<2E 

($-4B(� 2.1.4.1074-2001); :-6-, ;0:*7 (#L$  21-94); -++*4(D G*:G*,4*7(:85D ><21--

+0=0445D (#L$  3772-74), :0807?(*4(,*<-4450 :26(0 >,*CC( Saccharomycescerevisiae 

(,-:5LW317-29 (8( LW317-30) (Erbsloeh, #0,+-4(@). !-:- LW317-29 (/*,9*<*0 4-1<-4(0 
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L04*G0,+ %*8*,) ;,(+04@0/:@ >8@ ;,*(1<*>:/<- <(4 : (4/04:(<4*D *7,-:7*D. "-44-@ ,--

:- *.8->-0/ <5:*7*D 2:/*D3(<*:/AE 7 :;(,/2 ( 4(17*+2 ;04**.,-1*<-4(E. L;/(+-8A45D 

/0+;0,-/2,45D >(-;-1*4 C(140>0@/08A4*:/(: 15-26°$. !-:- LW317-30 (/*,9*<*0 4-1<-4(0 

L04*G0,+ J270/) 2:/*D3(<- 7 4(17(+ /0+;0,-/2,-+ (8-17°$), *:*.044* ;*>6*>(/ >8@ +@9-

7*9* 6*8*>4*9* .,*C04(@ : :*6,-404(0+ -,*+-/-, ;,( F/*+ ;,*?0:: .,*C04(@, - : 4(+ ( 

*.,-1*<-4(0 $L2, 1-+0>8@0/:@. 

�7/(4(>(@ -,92/- – :-+-@ 7,2;4-@ >(7*,-:/2=-@ 8(-4- "-8A40<*:/*34*9* ,09(*4- 

(,(:. 1-). �0 :/<*85, >*:/(9-E/ < >(-+0/,0 18 :+, ;*>4(+-E/:@ ;* >0,0<A@+ .*800 30+ 4- 

25+. M(:/A@ H(,*7*F88(;/(30:7(0 (8( *7,298*-@D?0<(>450, 4- 7*4?-6 ;*.09*< .*800 21-

7(0. N<0/7( 10804*<-/*-.0850 >2H(:/50 ,-:;2:7-E/:@ < /,0/A0D >07->0 (E4@. B0,(*> 

?<0/04(@ ;,*>*8C-0/:@ *7*8* 40>08(. B8*>5 :*1,0<-E/ < 7*4?0 *7/@.,@. !-:/0/ -7/(4(-

>(@ < :+0H-4456 70>,*<* - H(,*7*8(:/<04456 80:-6 4- 6*,*H* *:<0=04456 +0:/-6 [9]. 

&,0850 ;8*>5 -7/(4(>(( -,92/- :*>0,C-/: .'5'!$- – *7*8* 10%, $!6'&#0,.)#5 )#.%$/ – 

2,5–6 9/>+³, 7-')/#-&15 -,8,./- – 30–50 +9/100 9, )'/,5#&$- – 101–215 +9/100 9. �7/(4(-

>(@ .*9-/- <(/-+(4-+( (9,:, 77, 41, 42, ;), +(40,-8A45+( :*8@+( ()'%#<, )'%+=#<, >'!-

6'&=', 3$.3$!') ( >,29(+( .(*8*9(30:7( -7/(<45+( <0=0:/<-+(. B* :*>0,C-4(E -:7*,-

.(4*<*D 7(:8*/5 (<(/-+(4- $) ;8*>5 -7/(4(>(( ;,0<*:6*>@/ 30,42E :+*,*>(42, 8(+*-

45, -;08A:(45 ( 2:/2;-E/ /*8A7* 407*/*,5+ <(>-+ H(;*<4(7-. ) 1-<(:(+*:/( */ 2:8*-

<(D ;,*(1,-:/-4(@ :*>0,C-4(0 -#/'>#&' 9 7*80.80/:@ < ;,0>08-6 50–170 +9/100 9. [10]. 

)5:*72E .(*8*9(30:72E ?044*:/A ;8*>-+ ;,0>-E/ 98(7*1(>5 ( G(/*4?(>5, ,0928(,2E-

=(0 ( :/(+28(,2E=(0 :0,>0342E >0@/08A4*:/A [3]. �7/(4(>(@ ;,(9*>4- >8@ <:06 <(>*< 

;0,0,-.*/7(, <-C4*, 3/* ;,( F/*+ < :*7-6 :*6,-4@0/:@ 14-3(/08A4*0 7*8(30:/<* -:7*,.(-

4*<*D 7(:8*/5. $80>20/ */+0/(/A /-7C0, 3/* ;8*>5 -7/(4(>(D <40H40 ( ;* 6(+(30:7*+2 

:*:/-<2 :6*>45 : ;8*>-+( 7(<( (Actinidiachinensis) 728A/(<(,20+5+( < /,*;(30:7(6 :/,--

4-6. ) ;*:80>400 <,0+@ <(4-, ;*82304450 (1 7(<(, ;*8A12E/:@ .*8AH*D ;*;28@,4*:/AE 

<* <:0+ +(,0 [11]. 

$+*,*>(4- 30,4-@ (Ribesnigrum), :*,/ «J*9-/-@», :0807?(*4(,*<-4- 4- "-8A40<*-

:/*34*D *;5/4*D :/-4?(( )�''! (9. )8->(<*:/*7) ;2/0+ :7,0=(<-4(@ :*,/- +0:/4*D >(-

7*,-:/2=0D :+*,*>(45 (RibesdikuschaFisch. exTurcz) ( 9(.,(>*< 0<,*;0D:7(6 :*,/*< (,(:. 

1.). $+*,*>(4- 30,4-@ >(7*,-:/2=-@ – H(,*7* ,-:;,*:/,-404- < B,(+*,A0, 1-;->4*+ 

B,(-+2,A0 ( 4- EC4*+ $-6-8(40. $(8A4*<0/<(:/5D 72:/-,4(7 <5:*/*D >* 1,5+. M(:/A@ 

*30,0>450, 4- *;2H04456 30,0H7-6, ?<0/7( +087(0, ,*1*<-/*-:0,50. B8*> - 30,4-@, H--

,*<(>4-@, >2H(:/-@ @9*>-, 2:-C044-@ 1*8*/(:/5+( /*30345+( C08017-+(, ;,(>-E=(+( 

0D -,*+-/, : *:/-/7-+( 1-:*6H0D 3-H037( 4- <0,62H70. O@7*/A 10804*<-/*-7,-:4-@, : 

+4*9*3(:80445+( +087(+( :0+04-+(. $*.,-4450 < 7(:/A 1,0850 @9*>5 <(:@/ 4- 72:/0 

:+*,*>(45, 7-7 9,*1>A@ 30,4*9* <(4*9,->-. N<0/0/ < +-0 — (E40, ;8*>*4*:(/ < (E80 – 

-<92:/0. B8*>5 30,4*D :+*,*>(45 .*9-/5 <(/-+(4-+(: -:7*,.(4*<*D 7(:8*/*D (>*  

600 +9/100 9), <(/-+(4-+( )1, )2, !, %, ;,*<(/-+(4*+ A, *,9-4(30:7(+( 7(:8*/-+( (25–

45 9/>+³), :-6-,-+( (4,5–16,8%), 98(7*1(>-+( ( G8-<*4*(>-+(, ;07/(4*<5+(, >2.(8A45-

+(, -4/*?(-4*<5+( ( -1*/(:/5+( <0=0:/<-+(. O(40,-8A45D :*:/-< @9*> ;,0>:/-<804 

>*:/-/*34* H(,*7* (< +9/100 9): 4-/,(D – 32, 7-8(D – 372, 7-8A?(D – 36, +-94(D – 35, G*:-

G*, – 33, C0801* – 1,3 [12, 13]. 

) >2.*<56 80:-6 ( 4- ;,*9-8(4-6 70>,*<*-H(,*7*8(:/<04456 80:*< < B,(+*,:7*+ 

(EC456 ,-D*4-6 P-.-,*<:7*9* 7,-0< H(,*7* ,-:;,*:/,-404- >'%#&' 7,-:4-@ (Rubusi-

daeusL).$*,/ «':7,-» ;*82304 :7,0=(<-4(0+ Rubusidaeus  ( +-8(45 0<,*;0D:7(6 :*,/*< 4- 

"-8A40<*:/*34*D *;5/4*D :/-4?(( )�''! (+04( �.'. )-<(8*<- (,(:. 1<). O-8(4- :*,/- 

«':7,-» (+00/ :/0.8(, ;*7,5/50 C0:/7(+( H(;-+(  ( >*:/(9-E=(0 2+ < <5:*/2. M(:/A@ 

;,*:/50, /,06 – ;@/(8*;-:/450, ,0C0 – ?08A450, 7,2;4*;(8A3-/50. J0850 7,2;450 ?<0/7( 

:*.,-45 < :8097- ;*4(7850 :*?<0/(@. N<0/0/ : 7*4?- +-@ >* 7*4?- (E4@. B8*>5 — :.*,450 

7*:/@47(, H-,*<(>4*-*<-8A450, +-8(4*<*-7,-:450, :*1,0<-E/ < 7*4?0 (E8@ – 4-3-80 -<92-
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:/-. N044-@ :*:/-<4-@ 3-:/A ;8*>*< +-8(45 - .(*8*9(30:7( -7/(<450 <0=0:/<-: :-6-,-, *,-

9-4(30:7(0 7(:8*/5, :;(,/5, FG(,450 +-:8-; FG(,5, -8A>09(>5, 70/*45, 7-/06(45, -4/*-

?(-45, -:7*,.(4*<-@ 7(:8*/- (>* 50 +9/100 9), <(/-+(45 )6, )12, � ( >,. '1 +(40,-8A456 

:*80D < +-8(40 >*<*8A4* +4*9* C0801- (1200 +9/100 9), ?(47- (200 +9/100 9), +0>( (170 

+9/100 9) ( +-,9-4?- (210 +9/100 9). ) @9*>-6 +-8(45 *.4-,2C04 Q-G(/*:/0,(4, 7*/*,5D 

23-:/<20/ < +0/-.*8(1+0 6*80:/0,(4- (, ;,( F/*+, :4(C-0/ ,(:7 ,-1<(/(@ -/0,*:780,*1-. B* 

:*>0,C-4(E Q-G(/*:/0,(4- F/- @9*>- 2:/2;-0/ /*8A7* *.80;(60 [1]. 

 

  

!(:. 1 -. �/(4(>(@ -,92/- !(: 1... $+*,*>(4- 30,4-@ :*,/- J*9-/-@ 

 

 

!(:.1 <. O-8(4- :*,/- ':7,- 

 

B,( ;*82304(( <(4*+-/0,(-8*< 4- ;0,<*+ F/-;0 @9*>5 >,*.(8( ((8( ;0,0/(,-8() ( 

*/.(,-8( ;,*.5 >8@ (::80>*<-4(@ <8-C4*:/(, :-6-,*<, /(/,20+56 7(:8*/, F7:/,-7/(<456, 

G04*8A456 <0=0:/<, -:7*,.(4*<*D 7(:8*/5, +(40,-8A456 :*80D. ) :5,A0 ( ;*82304456 

<(4*+-/0,(-8-6 *;,0>08@8(: *.R0+42E >*8E F/(8*<*9* :;(,/- (;* #L$  ! 51653-2000); 

+-::*<2E 7*4?04/,-?(E :-6-,*< (;* #L$  13192-73); /(/,20+50 7(:8*/5 (;* #L$  

51621-2000); G04*8A450 <0=0:/<- (#0,C(7*<-, 2002); *:/-/*345D F7:/,-7/ (;* #L$  

51620-2000); -:7*,.(4*<2E 7(:8*/2 (;* #L$  7047-55), +(40,-8A450 <0=0:/<- (#L$  

26928-88,); ;*7-1-/08( *,9-4*80;/(30:7*9* -4-8(1- [14]. 

"8@ *.*:4*<-4(@ <5.*,- ,-:5 -7/(<456 :26(6 >,*CC0D < /064*8*9(( <(4*+-/0,(--

8*< 4-+( .58 ;,*<0>04 F7:;0,(+04/ ;* :.,-C(<-4(E :2:8- (1 -7/(4(>(( -,92/- >,*CC--

+( S.cerevisiae (LW317-29 (8( LW317-30). $.,-C(<-4(0 :2:8- ;,*<*>(8( ;,( /0+;0,-/2,0 

17…18°$. B,*?0:: ;*82304(@ <(4*+-/0,(-8*< <78E3-8 :80>2E=00: ;*>9*/*<7- >,*CC0-

<*D ,-1<*>7( (:*98-:4* ,07*+04>-?(@+ ;,*(1<*>(/08@) - 0,1 9 >,*CC0D ,-:/<*,@8( < 150 

+8 <*>5 (28-30°$), <5>0,C(<-8( 15 +(4. ( 1-/0+ <4*:(8( < :2:8* (5% */ *.R0+- :2:8-); 

30,01 24 3-:- :2:8* */>08@8( */ +019(; 7*,,07/(,*<7- :2:8- :-6-,45+ :(,*;*+ 7*4?04-

/,-?(0D 75% >* *.=09* :*>0,C-4(@ :-6-,*< 22 9/>+³. "-800 >8@ ;*>-<804(@ :;*4/-44*D 

+(7,*G8*,5 :2:8* :28AG(/(,*<-8( >(*7:(>*+ :0,5 (1 ,-:30/- 100 +9/>+
3
. J,*C04(0 

;,*<*>(8( ;,( /0+;0,-/2,0 17…18°$. B* *7*43-4(E .,*C04(@ (3/* ,09(:/,(,*<-8( ;,0-

7,-=04(0+ :4(C04(@ :*>0,C-4(@ :-6-,*<) <(4*+-/0,(-85 *:<0/8@8( <*1>0D:/<(0+ 4(1-

7(6 /0+;0,-/2, (5…8°$ < /0304(0 5 :2/*7) ( :4(+-8( : *:->7- >,*CC0D. $,*7 6,-404(@ 

<(4*+-/0,(-8*< :*:/-<(8 12 +0:@?0< ;,( /0+;0,-/2,0 10…17°$. 
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 !89':%$%+ 1 -3,9;/!01!. �4-8(1 :5,A@ <5@<(8, 3/* ;* ,@>2 6(+(7*-

/064*8*9(30:7(6 ;*7-1-/080D */*.,-4450 @9*>5 +*92/ .5/A (:;*8A1*<-45 < /064*8*9(( 

<(4*+-/0,(-8*< (/-.8. 1). J58- */+0304- <5:*7-@ 7*4?04/,-?(@ -:7*,.(4*<*D 7(:8*/5 ( 

G04*8A456 :*0>(404(D, - /-7C0 4-8(3(0 +(40,-8A456 +(7,*42/,(04/*< (/-.8. 2). L>4-7* 

40>*:/-/*345D 2,*<04A :.,-C(<-0+56 :-6-,*< < :5,A0 /,0.*<-8 *;,0>08044*D 7*,,07/(-

,*<7( :2:8-. 

 

 -.8(?- 1 – P(+(7*-/064*8*9(30:7(0 ;*7-1-/08( ;8*>*<*-@9*>4*9* :5,A@ 
 

B*7-1-/08A �7/(4(>(@ $+*,*>(4- 30,4-@ O-8(4- 

)8-C4*:/A, % 79,2±1,2 80,0±4,2 76,2±5,4 

L.=-@ 7(:8*/4*:/A (< ;0,0:30/0 4- @.8*342E), 

+9/100 9 

5,3±0,2 30±1 2,3±0,3 

$-6-,-, % 17,8±2,6 10,7±3,4 9,2± 

S7:/,-7/(<450 <0=0:/<-, % 32,7±1,1 27,1±1,5 26,7±2,2 

 
 -.8(?- 2 – J(*8*9(30:7( -7/(<450 <0=0:/<- ;8*>*<*-@9*>4*9* :5,A@ 

 

B*7-1-/08A �7/(4(>(@ $+*,*>(4- 30,4-@ O-8(4- 

�:7*,.(4*<-@ 7(:8*/-, +9/100 9 83,3 156 8,4 

!2/(4, +9/100 9 16,4 38,4 30,2 

Q-7-,*/(4, +9/100 9 8,25 0,173 0,12 

%-8A?(D, +9/100 9 116 2,8 40 

T0801*, +9/100 9 71 2,3 3,78 

O0>A, +9/100 9 1,35 0,15 0,40 

O-,9-40?, +9/100 9 17,5 33 80 

N(47, +9/100 9 0,29 1,80 0,98 

 

B,( -4-8(10 ;*82304456 <(4*+-/0,(-8*< .58* ;*7-1-4*, 3/* *4( */<03-E/ /,0.*<--

4(@+ #L$  52836-2007 (/-.8. 3).  

 

 -.8(?- 3 – U(1(7*-6(+(30:7(0 ;*7-1-/08( <(4*+-/0,(-8*< (1 -7/(4(>((, :.,*C04456 

>,*CC-+( S. cerevisiae ,-:-+( LW317-29 (8( LW317-30 
 

&4-304(0 ;*7-1-/080D <(4*+-/0,(-8*<, :.,*C04456  

>,*CC-+( ,-:5 

 

B*7-1-/08A 

LW317-29 LW317-30 

L.R0+4-@ >*8@ F/(8*<*9* :;(,-

/-,% 

8,0±0,5 10,0±0,5 

$-6-,-, % 9±0,25 8±0,30 

 (/,20+50 7(:8*/5, 9/>+³ 5,4±0,2 5,6±0,4 

L:/-/*345D F7:/,-7/, 9/>+³ 14,8 20,6 

U04*8A450 <0=0:/<-, 9/>+³ 2700 2997 

�:7*,.(4*<-@ 7(:8*/-, +9/100 9 28,6 33,4 

 

$*>0,C-4(0 -:7*,.(4*<*D 7(:8*/5 ( G04*8A456 <0=0:/< < <(4*+-/0,(-8-6 (1 -7-

/(4(>((, :.,*C04456 >,*CC-+( S. cerevisiae,-:5 LW317-30 *7-1-8*:A <5H0, 30+ < <(4*-

+-/0,(-8-6 :.,*C04456 >,*CC-+( S.cerevisiae,-:5 LW317-29 (4- 14% ( 10% :**/<0/:/-

<044*). ) :*>0,C-4(( :-6-,*< ( /(/,20+56 7(:8*/ < *.*(6 <(>-6 <(4*+-/0,(-8*< >*:/*-

<0,456 ,-18(3(D 40 <5@<804*. L>4-7* .*8AH00 :*>0,C-4(0 :;(,/- .58* *;,0>0804* < <(-
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4*+-/0,(-8-6, :.,*C04456 >,*CC-+( ,-:5 LW317-30 (4- 20% */4*:(/08A4* <(4*+-/0-

,(-8*< :.,*C04456 >,*CC-+( ,-:5LW317-29). 

 -7(+ *.,-1*+, ;,( <5.*,0 ,-:5 -7/(<456 :26(6 >,*CC0D S.cerevisiae (LW317-29 

(8( LW317-30) ;,( ;*82304(( <(4*+-/0,(-8*< (1 @9*> >(7*,-:/2=0D 8(-45 -7/(4(>(( 

-,92/- .58* 2:/-4*<804*, 3/* ,-:- LW317-30 .*800 ;,(9*>4-. ) /064*8*9(( <(4*+-/0,(--

8*< (1 :+*,*>(45 ( +-8(45 4-+( /-7C0 .58( <5.,-45 >,*CC( ,-:5 LW317-30. U(1(7*-

6(+(30:7(0 ;*7-1-/08( F/(6 <(4*+-/0,(-8*< ;,0>:/-<8045 < /-.8. 4.  

B* *,9-4*80;/(30:7(+ ;*7-1-/08@+ @9*>450 <(4*+-/0,(-85 (1 -7/(4(>(( 6-,-7/0-

,(1*<-8(:A ;,*1,-34*:/AE, :*8*+0445+ ?<0/*+. �,*+-/ .58 <5,-C0445D : /*4-+( -7/(-

4(>((, : /,-<@4(:/5+ *//047*+, +0>*<5+( ( ?<0/*345+( 4*/7-+(, <72: 4-:5=0445D, 

G,27/*<5D (,(:. 2). )(4*+-/0,(-8 (1 :+*,*>(45 .58 6*,*H* :8-C04, 6-,-7/0,(1*<-8:@ 

;,*1,-34*:/AE : .80:7*+, /0+4* ,2.(4*<5+ ?<0/*+ : 9,-4-/*<5+( /*4-+(. �,*+-/ - 

@9*>45D, : 30,4*:+*,*>(4*<5+ ( +0>*<5+ /*4-+(, <72: 9-,+*4(345D, : >*89(+, ;,(@/-

45+ ;*:80<72:(0+ (,(:. 3). )(4*+-/0,(-8 (1 +-8(45 4-,@>4*9* .*,>*<*9* ?<0/- *.8->-8 

@,7(+ +-8(4*<5+ ;,@45+ <72:*+ : +@97(+ +-8(4*<*-G,27/*<5+ +0>*<5+ -,*+-/*+ 

(,(:. 4). 

 
 -.8(?- 4 – U(1(7*-6(+(30:7(0 ;*7-1-/08( <(4*+-/0,(-8*< (1 :+*,*>(45 ( +-8(45 

 

)(4*+-/0,(-8 (1: B*7-1-/08A 

:+*,*>(45 +-8(45 

L.R0+4-@ >*8@ F/(8*<*9* :;(,/-, % 11,3 13 

$-6-,-, % 4 2,8 

 (/,20+50 7(:8*/5, 9/>+³ 8,04 4,6 

L:/-/*345D F7:/,-7/, 9/>+³ 10,2 12,6 

U04*8A450 <0=0:/<-, 9/>+³ 513 324 

�:7*,.(4*<-@ 7(:8*/-, +9/100 9 6,1 33,4 

 
!(:. 2.  B,*G(8*9,-++- -,*+-/-/.270/- ( <72:- <(4*+-/0,(-8*< G,27/*<56 (;8*>*<56) 

:/*8*<56 (1 -7/(4(>(( -,92/- (;,*;(:45+( .27<-+( <5>08045 >0:7,(;/*,5,  

*/4*:@=(0:@ 7 -,*+-/2/.270/2, :/,*345+( – */4*:@=(0:@ 7 <72:2) 
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!(:. 3. B,*G(8*9,-++- -,*+-/-/.270/- ( <72:- <(4*+-/0,(-8- (1 :+*,*>(45  

(;,*;(:45+( .27<-+( <5>08045 >0:7,(;/*,5, */4*:@=(0:@ 7 -,*+-/2/.270/2, 

:/,*345+( – */4*:@=(0:@ 7 <72:2) 

!(:.4. B,*G(8*9,-++- <(4*+-/0,(-8*< G,27/*<56 (;8*>*<56) :/*8*<56 (1 +-8(45  

(;,*;(:45+( .27<-+( <5>08045 >0:7,(;/*,5, */4*:@=(0:@ 7 -,*+-/2/.270/2,  

:/,*345+( – */4*:@=(0:@ 7 <72:2) 

 

.+*-/+.  -7(+ *.,-1*+, 4-+( *.*:4*<-4- <*1+*C4*:/A (:;*8A1*<-4(@ >-8A40<*-

:/*3456 ,-:/04(D (>(7*,-:/2=0D -7/(4(>(( -,92/- ( :0807?(*4(,*<-4456 :*,/*< :+*,*-

>(45 30,4*D ( +-8(45 7,-:4*D) < /064*8*9(( @9*>456 <(4*+-/0,(-8*< : ;,(+0404(0+ 

-7/(<456 :26(6 >,*CC0DS.cerevisiae,-:5 LW317-30. B*82304450 <(4*+-/0,(-85 :*>0,-

C-8( .(*8*9(30:7( -7/(<450 <0=0:/<-, (+08( <5:*72E *,9-4*80;/(30:72E *?0472, */<0-

3-8( /,0.*<-4(@+ #L$  ! 52836-2007 )(4- G,27/*<50 (;8*>*<50) ( <(4*+-/0,(-85 

G,27/*<50 (;8*>*<50). L.=(0 /064(30:7(0 2:8*<(@. "-4450 <(4*+-/0,(-85 +*C4* (:-

;*8A1*<-/A >8@ ;*82304(@ <(4*>08A30:7*D ;,*>27?(( : ;*<5H044*D .(*8*9(30:7*D ?04-

4*:/AE, 3/* ;*1<*8(/ ,-:H(,(/A -::*,/(+04/ G,27/*<56 (;8*>*<56) <(4. 
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