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 !"!#$%. ',-./0* 12(30(/ 42/567*+890(60*9* :*23 578;0/ 0(,5(< .8=6*6 ( 1(>78?(*00*9* 1*,@/;-

=61(3 08 A(,0/@/36/2B0*=6B @7*AA/;, (=:*2B,-/+C< 1 1(0*@/2((. �=680*12/0C 7/A(+C DEF %�� ( 1(>-

7**>78>*65( = ?/2BG 7/9-2(7*180(3 :7*?/==8 >7*A/0(3. )C312/0C .8=6*6C DEF %��, :*,1*23GH(/ :*-

@81236B 1 1(0/ :86*9/00-G +(57*I2*7-. 

&'()!*+! ,'-*$: 1(>78?(*00*/ 1*,@/;=61(/, +(57*I2*78, >7*A/0(/, 42/567*+890(60*/ :*2/ 

 

Summary. The effect of electromagnetic fields of extremely low frequencies and vibratory effects on the life 

of yeast used in winemaking. Established modes of ELF EMF and vibroobrabotki to control the fermentation proc-

ess.Identified frequency ELF EMF, allowing to suppress the fault of pathogens. 

Keywords: vibration emission microflora, fermentation, electromagnetic field 

 

.*!/!01!. )8A0/;J(+ ( *>3,86/2B0C+ 468:*+ :7*(,1*@=618 1(0*978@0C< 1(0 3123-

/6=3 =:(76*1*/ >7*A/0(/, :7/@=68123GH// =*>*; =2*A0C; >(*<(+(./=5(; :7*?/==, :7*-

<*@3H(; :7( 58682(6(./=5*+ @/;=61(( I/7+/06*1 @7*AA/1C< 52/6*5. K6 5(0/6(5( ( =*-

=6818 :7*@-56*1 I/7+/068?(( 1* +0*9*+ ,81(=(6 58./=61* 9*6*1*9* 08:(658. F7(./+, 15-= 

( 87*+86 1(08 *>-=2*12/0C 585 1C>*7*+ *:6(+82B0C< :878+/67*1 :7*?/==8 >7*A/0(3, 

685 ( (=:*2B,-/+C< :7( 46*+ 78= @7*AA/; [1].  

) 1(0*@/2(( :7(+/03G6 .(=6C/ 5-2B6-7C @7*AA/; 7*@8 SaccharomycesVini. ) ,81(-

=(+*=6( *6 =:*=*>8 >7*A/0(3 ( 6(:8 :*2-.8/+*9* 1(08 1C>(78G6 J68++C @7*AA/;, :*-

,1*23GH(/ :7(9*6*1(6B 1C=*5*58./=61/00C/ :7*@-56C = =*<780/0(/+ *=*>/00*=6/; =*7-

68 1(0*978@8 ( 6/77(6*7(( /9* :7*(,78=680(3, =0(A8GH(/ 1/7*360*=6B (0I(?(7*180(3 

=-=28 ( 0/@*>7*@*1 [2, 3]. 

F* +0/0(G -./0C< [2]:*=2/ :7*<*A@/0(3 =:(76*1*9* >7*A/0(3 =*,@8G6=3 >289*-

:7(360C/ -=2*1(3 @23 A(,0/@/36/2B0*=6( +*2*.0*5(=2C< >856/7(; (E%L), *>M/@(0/0-

0C< 1 =/+/;=618 Lactobacilliaceac (7*@ Lactobacillus) ( Streptococcaceac (7*@ Streptococcus 

( Pediococcus) [4].  

E*2*.0*5(=2C/ >856/7(( 1C,C18G6 3>2*.0*-+*2*.0*/ >7*A/0(/ (NEL), 1 7/,-2B-

686/ 5*6*7*9* :7*(=<*@(6 78=H/:2/0(/ @1-<*=0*10*; 3>2*.0*; 5(=2*6C @* *@0**=0*10*; 

+*2*.0*;, .6* =:*=*>=61-/6 -2-.J/0(G *7980*2/:6(./=5(< <87856/7(=6(5 1(0, 685(< 585 

=0(A/0(/ 6(67-/+*; 5(=2*60*=6(, -+39./0(/ 15-=8, :*312/0(/ 1 87*+86/ 1(0 6*05(< :7(-

360C< 6*0*1 +*2*.0C< =2(1*5. K@085*, 0/@*=686*.0C; +(57*>(*2*9(./=5(; 5*067*2B ,8 

:7*<*A@/0(/+ NEL +*A/6 :7(1/=6( 5 ,8>*2/180(3+ 1(0 ! *=2(,0/0(G ( :7*9*7580(G 

[5]. F7( 46*+ =6/:/0B *:8=0*=6(, 5*6*7-G >856/7(( :7/@=68123G6 @23 1(08 ,81(=(6 *6 <8-

7856/7(=6(5( <(+(./=5*9* =*=6818 =8+*9* 1(08 ( *6 =1*;=61 1(@8 >856/7(;. 

F7*?/== -5=-=0*5(=2*9* >7*A/0(3 (=5(=80(3), 1C,C18/6=3 -5=-=0*5(=2C+( >856/-

7(3+( (�%L) (7*@ Acetobacter 1(@C Ac. cueti, Ac.ascendeus, Ac. rauces, Ac. xylinum). �5-

=-=0*5(=2C/ >856/7(( J(7*5* 78=:7*=6780/0C 1 :7(7*@/ ( 08<*@36=3 1 :*.1/, 1*,@-</, 08 

39*@8< ( I7-568<. ) 6*+ (2( (0*+ 5*2(./=61/ *0( (+/G6=3 1 58A@*+ ,@*7*1*+ 1(0/. K@-

085* :7( *:7/@/2/00C< -=2*1(3< 1 1(08< +*A/6 78,1(6B=3 -5-=-0*/ =5(=80(/ – 46* *@08 

(, 08(>*2// 78=:7*=6780/00C< ( *:8=0C< >*2/,0/;, 1*,0(58GH(< 585 1 +*2*@C<, 685 ( 1 
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=687C< 1(08<. F7*@-56C A(,0/@/36/2B0*=6( 46(< +(57**7980(,+*1 @8A/ 1 +82C< 5*2(./-

=618< :7(@8G6 08:(65- *=67C; 0/:7(360C; ,8:8< ( 7/,5(; «?878:8GH(; 9*72*» 15-= [6].  

)CJ/:/7/.(=2/00C/ +(57**7980(,+C :*@1/7A/0C 12(30(G 78,2(.0C< 10/J0(< 

I(,(./=5(< I856*7*1, 685(< 585 6/+:/786-78, 5*0?/0678?(3 5(=2*7*@8, @812/0(3 ( @7. 

�8+( (,-./0* 12(30(/ 42/567*I(,(./=5(< +/6*@*1 1*,@/;=61(3 08 78,1(6(/ @7*AA/; ( 

:86*9/00C< +(57**7980(,+*1 :7( *>78>*65/ 1(0*978@0C< 1(0. 

 

234!5%+ 1 6!%-/+ 1,,'!/-*$017.) 58./=61/ 42/567*I(,(./=5(< +/6*@*1 1*,@/;-

=61(3 (=:*2B,*182( 42/567*+890(60*/ :*2/ 578;0/ 0(,5(< .8=6*6 (DEF %��) ( 1(>78?(-

*00-G *>78>*65- :7( 78,2(.0C< 7/A(+8< :* .8=6*6/, 08:73A/00*=6(, 8+:2(6-@/ ( :7*-

@*2A(6/2B0*=6( 08 A(,0/@/36/2B0*=6B 1(00C< @7*AA/; 7*@8 Saccharomyces 1(@8 Vini, 

+*2*.0*5(=2C< ( -5=-=0*5(=2C< >856/7(;.  �8J/; ,8@8./; 31232*=B 1C312/0(/ *:6(-

+82B0C< :878+/67*1 *>78>*6*5 = ?/2BG 7/9-2(7*180(3 +(57*>(*2*9(./=5(< ( >(*<(+(-

./=5(< :7*?/==*1, :7*<*@3H(< :7( :7*(,1*@=61/ 1(0*978@0C< 1(0. 

K>M/56*+ (==2/@*180(3 31232(=B @7*AA( (�%") 78=C O8+:80=583 7-10$ ( 856(1-

0C/ =-<(/ @7*AA( (�$") =2/@-GH(< J68++*1: IO$ 18-2007, IOCBR 8000, IOCR 9002, 

IOCB 2000, IOCR  9008.  

"23 (==2/@*180(3 12(30(3 1(>78?(*00*; *>78>*65( 08 :7*?/== >7*A/0(3 =-=28 >C-

28 1C>7808 .(=683 5-2B6-78 @7*AA/; 78=C $� 3079. 

"23 (,-./0(3 12(30(3 42/567*+890(60*9* :*23 578;0/ 0(,5*.8=60*9* @(8:8,*08 08 

856(10*=6B -5=-=0*5(=2C< ( +*2*.0*5(=2C< >856/7(; (=:*2B,*182( -5=-=0*5(=2C/ >85-

6/7(( 7*@8 Acetobacteraceti ( +*2*.0*5(=2C/ >856/7(( 7*@8 Lactobacillusplautarum. 

) 58./=61/ :(686/2B0*; =7/@C @23 @7*AA/; >C2* 1C>780* 1(0*978@0*/ =-=2*, 1C78-

>*6800*/ 08 78,2(.0C< 1(0*@/2B./=5(< :7/@:7(36(3<  /+7G5=5*9* 78;*08 %78=0*@87-

=5*9* 5783. )* 1=/< *>78,?8< *:7/@/232( *=0*10C/ :*58,86/2( <(+(./=5*9* =*=6818 =-=28 

78,2(.0C< =*76*1 1(0*978@8 – +8==*1-G 5*0?/0678?(G =8<87*1 ( 6(67-/+C< 5(=2*6.  

 

 !89':%$%+ 1 -3,9;/!01!. "800C/ :7/@=6812/0C 1 68>2. 1. 

 

 8>2(?8 1 – K=0*10C/ :*58,86/2( <(+(./=5*9* =*=6818  1(0*978@0*9* =-=28, 78,2(.0C< 

1(0*@/2B./=5(< :7/@:7(36(; 
 

E8==*183 5*0?/0678?(3, 9/@+
3
 �8(+/0*180(/ 

:7/@:7(36(3 
$*76 1(0*978@8 

=8<87*1 6(67-/+C< 5(=2*6 

&�K �P «QA083» !58?(6/2( 180,0 6,4 

KKK «$*G,-1(0*» �2(9*6/ 181,0 6,5 

KKK «$*G,-1(0*» !(=2(09 223,0 6,8 

%8>/70/-$*1(0B*0 199,0 8,0 &�K EFL% 

«K.85*1*» «QA083 

1(0083 5*+:80(3» 
$8:/781( 202,0 7,0 

&�K �P «QA083» E/72* 240 7,7 

KKK «$*G,-1(0*» F(0* >280 220 7,1 

 

)(>78?(*00*/ 1*,@/;=61(/ 08 *>78,?C :7*1*@(2( = :*+*HBG -=680*15(, :*,1*-

23GH/; 9/0/7(7*186B 5*2/>80(3 1 (06/7182/ .8=6*6 1,6–23,3 #? (100-1400 1/+(0.) = 

8+:2(6-@*; 5*2/>80(; 1-5 ++, = :7*@*2A(6/2B0*=6BG :7*?/==8 15–120 +(0-6 [7]. 

)2(30(/ 1(>78?(*00*9* 1*,@/;=61(3 08 78,1(6(/ +(57**7980(,+*1 (==2/@*182( 08 

A(@5*; 78,1*@5/ .(=6*; 5-2B6-7C @7*AA/; :* =2/@-GH/; +/6*@(5/.  

K:7/@/2/00*/ 5*2(./=61* 78,1*@5( �%" 78=C $� 3079 :*+/H82( 1 78>*.-G 58+/7- 

8::87868, 9@/ :*@1/7982( 1(>78?(*00*+- 1*,@/;=61(G 1 6/./0(/ 15 +(0-6, = 8+:2(6-@*; 
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5*2/>80(; 5 ++ :7( 78,2(.0C< .8=6*68< (:-6/+ =**>H/0(3  :/7I*7(7*1800*; :28=6(0/ 

0(,5*.8=6*60C< 5*2/>80(; = *:7/@/2/00*; 8+:2(6-@*;). $*@/7A80(/ 5(=2*7*@8 1 78,-

1*@5/ :7( 46*+ 1 ,81(=(+*=6( *6 .8=6*6C 5*2/>80(; =*=681232* 2,8-6,3 +9/ @+
3
. !8,1*@5- 

�%", *>78>*6800-G :7( 78,2(.0C< .8=6*68<,  10*=(2( 1 5*2(./=61/ 3 % *6 *>M/+8 1 5--

:8A0*/ =-=2*, =*=6*3H// (, =*76*1 E/72* ( F(0* >280 1 =**60*J/0(( 2:1. �A/@0/10* 1 

*>78,?8< *:7/@/232( 5*2(./=61* +(57**7980(,+*1 :*@=./6*+ 1 58+/7/ #*73/18. 

"23 (,-./0(3 08:7812/00*9* 7/9-2(7*180(3 :7*?/==8 >7*A/0(3  1 (==2/@-/+*+ 1(0*-

+86/7(82/ :*@>(782( 685(/ .8=6*6C, 5*6*7C/ =:*=*>=61*182( >C 085*:2/0(G >(*+8==C. 

!8,1*@5- �%" = 5*0?/0678?(/; @7*AA/1C< 52/6*5 50 +20/=+³ :*@1/7982( 1(>7**>-

78>*65/. 

"23 :7*1/@/0(3 45=:/7(+/06*1 :* 1*,@/;=61(G DEF %�� 08 >(*2*9(./=5(/ =(=6/-

+C :7(+/0328=B =:/?(82B083 28>*786*7083 -=680*158 [8]. 

K:C6C :* 12(30(G .8=6*6C 42/567*+890(60*9* :*23 08 A(@5-G 78,1*@5- �%" 78=C 

O8+:80=583 7-10$ ( =-<(< @7*AA/; 78=C IO$ 18–2007  *=-H/=61232( :* =2/@-GH/; +/-

6*@(5/. K:7/@/2/00*/ 5*2(./=61* 78,1*@5( �%" -58,800*; 78=C :*+/H82( 1 -=680*15-, 

9@/ *>78>86C182( 42/567*+890(60C+ :*2/+ 1 6/./0(/ 30 +(0-6  = 1/2(.(0*; +890(60*; 

(0@-5?(( ) = 0,9 + 2 :7( .8=6*68< f *6 3 @* 30 #?. �8 =2/@-GH(/ =-65( *:7/@/232( 5*2(-

./=61* +(57**7980(,+*1 :-6/+ :*@=./68 1 58+/7/ #*73/18. 

"23 *:7/@/2/0(3 .8=6*6, -90/68GH(< ( =6(+-2(7-GH(< 7*=6 52/6*5, :7*1/@/0 =2/-

@-GH(; 45=:/7(+/06. K:7/@/2/00*/ 5*2(./=61* 78,1*@5( �%L ( E%L 10*=(2( 1 1(0*+8-

6/7(82, :*2-./00-G =->=680?(G *>78>86C182( DEF 1 6/./0(/ 30 +(0-6 = 1/2(.(0*; 

+890(60*; (0@-5?(( )=0,9 + 2 08 .8=6*68< 3, 6, 9, 12, 16, 20, 24, 27 ( 30 #?. �/7/, =-65( 

:*=2/ *>78>*65( *:7/@/232( 5*2(./=61* +(57**7980(,+*1 :*@=./6*+ 1 58+/7/ #*73/18. 

�82(.(/ +/761C< 52/6*5 *:7/@/232( *578J(180(/+ (==2/@-/+*9* *>78,?8 =(0BG %*<8. 

) 7/,-2B686/ 45=:/7(+/068 >C2( :*2-./0C @800C/ :* (,+/0/0(G >(*+8==C @7*AA/; 

:7( 1(>78?(*00*; *>78>*65/ A(@5*; @7*AA/1*; 78,1*@5(, .6* *6*>78A/0* 08 7(=. 1. 

 

 
 

!(=. 1. &81(=(+*=6B 085*:2/0(3 >(*+8==C @7*AA/; *6 .8=6*6C 1(>78?(*00C< 5*2/>80(; 

:7( 8+:2(6-@/ 5 ++ 

 

', 7(=-058 1 1(@0*, .6* =6(+-2(7-GH// 12(30(/ 08 7*=6 @7*AA/1C< 52/6*5 *58,C-

18/6=3 :7( .8=6*6/ 1(>78?(*00C< 5*2/>80(; 6,6 #?, 8 (09(>(7*180(/ I/7+/068?(( ( ,8-

+/@2/0(/ 7*=68 :7*(=<*@(6 :7( .8=6*6/ 16,6 #? ( 23,3 #?. 

"800C/ :7*1/@/00C< (==2/@*180(; :*58,C18G6, .6* =68@(3 >-70*9* 78,1(6(3 

@7*AA/; (I8,8 45=:*0/0?(82B0*9* 7*=68), :7( 1*,@/;=61(( 08 78,1*@5- :7( .8=6*6/ 6,6 #? 

08.(0828=B 780BJ/ :* =7810/0(G = @7-9(+( *>78,?8+(. F7( 46*+  +85=(+82B0*/ 085*:-

2/0(/ @7*AA/;  :7*(=<*@(2* -A/ 08 J/=6C/ =-65(, @*=6(983 +85=(+-+8 – 207*10
6
 52/6*5 

1 1 =+³. D6* :*,1*2(2* >C=67* ( :*20* :7*1/=6( :7*?/== >7*A/0(3. 
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E/<80(./=583 *>78>*658 1C,C1828 (,+/0/0(/ +/68>*2(,+8 @7*AA/;, .6* :7(1*@(2* 

5 -+/0BJ/0(G :7*@*2A(6/2B0*=6( 289-I8,C ( :*.5*180(3 52/6*5, (,+/0/0(G =5*7*=6( 

7*=68. F* +0/0(G,L-7B30 �.'., #-=/1*; �.)., =5*7*=6B >7*A/0(3, ,81(=(6 *6 :7*0(50*1/-

0(3 +*2/5-2 =8<87*1 1 @7*AA/1C/ 52/65(, ,8 =./6 :7*0(?8/+*=6( ?(6*:28,+86(./=5(< 

+/+>780. K>78>*658 @7*AA/; 1(>78?(*00C+ :*2/+ = .8=6*6*; f=6,6 #?, 1/7*360*, =:*-

=*>=61*1828 *=1*>*A@/0(G :*1/7<0*=6( 52/6*5, 08 5*6*7C< =*7>(7*182(=B 78,2(.0C/ 

5*22*(@0C/ 1/H/=618 ( @7-9(/ 1C=*5*+*2/5-2370C/ =*/@(0/0(3 =-=28 1 :7*?/==/ >7*A/-

0(3, .6* :7(1*@(2* 5 -1/2(./0(G :7*0(?8/+*=6( +/+>780C @23 :7*0(50*1/0(3 -92/1*-

@*1 ( @7-9(< :(686/2B0C< 1/H/=61 =7/@C.  

�/*><*@(+* *6+/6(6B, .6* *>78>*658 @7*AA/1*; 78,1*@5( :7( .8=6*68< 11,6 #? 0/ 

*58,C1828 =-H/=61/00*9* 12(30(3 08 085*:2/0(/ @7*AA/;. %85 ( 1 5*067*2B0*+ *>78,?/, 

(< 5*2(./=61* @*=6(982* +85=(+-+8 08 10 =-65(, 0* 1 (==2/@-/+*+ *>78,?/ 5*2(./=61* 

52/6*5 >C2* 08 7 % >*2BJ/.  

F7( 1*,@/;=61(( 08 78,1*@5- 1(>78?(/; = .8=6*68+( 16,6 #? ( 23,3 #? ( 8+:2(6-@*; 

5 ++ :7*(=<*@(6 =0(A/0(/ I/7+/0686(10*; 856(10*=6( @7*AA/1C< 52/6*5, ( (< +85=(-

+82B0*/ 5*2(./=61* (08 19 % 0(A/ 5*067*23) 08>2G@82*=B 6*2B5* 08 12 @/0B >7*A/0(3. 

 85(+ *>78,*+, :7*1/@/00C/ (==2/@*180(3 :*58,82(, .6* 1(>78?(*0083 *>78>*658 

78,1*@5( �%" :*,1*2(28 7/9-2(7*186B :7*?/==C A(,0/@/36/2B0*=6( @7*AA/;, =6(+-2(-

7*186B 2(>* ,8+/@236B (< 78,1(6(/, *>/=:/.(183 6/+ =8+C+ 085*:2/0(/ 1 +*2*@*+ 1(0*-

+86/7(82/ 0/*><*@(+*9* 5*2(./=618 =:(76*1 ( @7-9(< 87*+86(./=5(< 1/H/=61. 

)*,@/;=61(/ 42/567*+890(60*9* :*23 578;0/ 0(,5(< .8=6*6 08 :7(7*=6 >(*+8==C 

@7*AA/; 78=C O8+:80=583 7-10$ (A(@583 78,1*@58) ( 856(10C< =-<(< @7*AA/; 78=C IOC 

18 -2007, *678A/0C 08 7(=. 2 ( 3. 

 

 
!(=. 2. )2(30(/ .8=6*6C (f) DEF %�� 08 :7(7*=6 >(*+8==C @7*AA/; 78=C   

O8+:80=583 7-10$ 

 

', 7(=. 2 1(@0*, .6* :7( 1*,@/;=61(( DEF 1 @(8:8,*0/ 3-30 #?, 08:73A/00*=6( 0,9 

+ 2 ( :7*@*2A(6/2B0*=6( 30 +(0-6 08 78,1*@5- �%" 78=C O8+:80=583 7-10$ 08>2G@8-

/6=3 -=5*7/00C; 7*=6 >(*+8==C @7*AA/; :7( .8=6*6/  1*,@/;=61(3 16 #?, ( ,8+/@2/00C; 

– :7( .8=6*6/ 3 #? 

) =2-.8/ *>78>*65( DEF %�� =-<(< @7*AA/; 78=C IOC 18-2007 +85=(+82B0C; 

:7(7*=6 >(*+8==C 08>2G@8/6=3 :7( .8=6*68< *>78>*65(  3 ( 16 #?, 8 -90/68GH// @/;=61(/ 

08 *>78>86C18/+C; *>78,/? *58,C18/6 .8=6*68 30 #? (7(=. 3).  
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!(=. 3. )2(30(/ .8=6*6C DEF %�� 08 :7(7*=6 >(*+8==C @7*AA/; 78=C IOC 18-2007 

 

'=<*@3 (, 46*9*, @23 :7*1/@/0(3 45=:/7(+/06*1 :* *:7/@/2/0(G :7*@*2A(6/2B0*-

=6( 1*,@/;=61(3 08+( 1C>780C .8=6*6C DEF %�� 3 ( 16 #?.  

�58,800C/ 1CJ/ 78=C *>78>86C182( DEF %�� 1 6/./0(/ 10, 20, 30, 45 ( 60 +(0-6. 

) 6/./0(/ 0/@/2( 08>2G@82( ,8 :7*?/==*+ 78,1(6(3 +(57**7980(,+*1, =.(683 5*2(./=61* 

A(1C< ( +/761C< 52/6*5. !/,-2B686C :7(1/@/0C 08 7(=. 4 ( 5. 

) :/71C/ =-65( :*=2/ *>78>*65( @7*AA/; 78=C IO$ 18 – 2007 :7( .8=6*6/ 1*,@/;=6-

1(3 3 #? *6+/.8/6=3 856(10C; 7*=6 >(*+8==C :7( :7*@*2A(6/2B0*=6( *>78>*65( 10 +(-

0-6. F7( .8=6*6/ 16 #? (==2/@-/+C/ +(57**7980(,+C 2-.J/ 78,1(18G6=3 1 *>78,?/, *>78-

>*6800*+ DEF 1 6/./0(/ 30 +(0-6. �8@* *6+/6(6B, .6* 1 *>78,?/, *>78>*6800*+ :7(  .8=-

6*6/ 3 #? 1 6/./0(/ 30 +(0-6, 685A/ =-H/=61/00* -1/2(.(18/6=3 5*2(./=61* @7*AA/1C< 

52/6*5 :* =7810/0(G = 5*067*2B0C+ *>78,?*+. 
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!(=. 4. %*2(./=61* A(1C< 52/6*5 1 1-/ =-65(  :*=2/ *>78>*65( DEF%�� =-<(< @7*AA/; 

78=C IO$ 18-2007 
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!(=. 5. %*2(./=61* A(1C< 52/6*5 1 1-; @/0B :*=2/ *>78>*65( DEF %��  @7*AA/; 78=C 

O8+:80=583 7-10$ 

 

"7*AA( 78=C O8+:80=583 7-10$ +85=(+82B0* 0858:2(18G6 >(*+8==- 1 1-; @/0B 

>7*A/0(3 :7( .8=6*6/ 3 #?  ( 17/+/0( 1*,@/;=61(3 10 +(0-6, ( :7( .8=6*6/ 16 #? ( :7*-

@*2A(6/2B0*=6( *>78>*65( 45 +(0-6. 

K@085* :7( 17/+/0( *>78>*65( 30 +(0-6 @7*AA/1C/ 52/65( (06/0=(10* 78,1(18G6-

=3 ( :7( .8=6*6/ 3 #? ( :7( .8=6*6/ 16 #?. 

�8 J/=6*; @/0B >7*A/0(3 +85=(+82B0*/ 5*2(./=61* A(1C< +(57**7980(,+*1 08<*-

@(2*=B 1 *>78,?8<, =>7*A/00C< =-<(+( 856(10C+( @7*AA8+(, *>78>*6800C+( 1 6/./0(/ 

30 +(0-6 :7( .8=6*6/ 3 #? ( 16 #?.  

F*2-./00C/ 7/,-2B686C :*58,C18G6, .6* -1/2(./0(/ 085*:2/0(3 >(*+8==C :* =781-

0/0(G = 5*067*2B0C+ *>78,?*+ :7*(=<*@(6 :7( *>78>*65/ :7*@*2A(6/2B0*=6BG 

30 +(0-6, :7(./+ 08 *>/(< .8=6*68< 3 #? ( 16 #?, 585 @23 78,1*@5( �%", 685 ( @23 =-<(< 

@7*AA/;. ) =13,( = 46(+, @82B0/;J(/ (==2/@*180(3 :7*1*@(2( :7( -=680*12/00*; :7*-

@*2A(-6/2B0*=6( 1*,@/;=61(3 42/567*+890(60*9* 1*,@/;=61(3. 

F7( (==2/@*180(( 12(30(3 42/567*+890(60*9* :*23 578;0/ 0(,5(< .8=6*6 08 -5=-=-

0*5(=2C/ >856/7(( 1C31(2(, .6* ./7/, =-65(  :*=2/ *>78>*65( +85=(+82B0*/ 5*2(./=61* 

A(1C< 52/6*5 �%L *6+/./0* 1 *>78,?8<, *>78>*6800C< :7( .8=6*6/ 3 ( 16 #?, 8 08(+/0B-

J// 78,1(6(/ �%L 08>2G@8/6=3 :7( .8=6*6/ 1*,@/;=61(3 30 #?. E/761C/ 52/65( =*@/7-

A86=3  1* 1=/<  *>78,?8< 1  5*2(./=61/ *6 8 @* 27 +20. 52/6*5 1 1 =+
3
 7(=. 6. 

�8 67/6(; @/0B :*=2/ *>78>*65( 1 *>78,?8<, *>78>*6800C< :7( .8=6*6/ 3, 6, 12, 16, 

24 ( 30 #?, *6+/.82*=B -+/0BJ/0(/ A(1C< 52/6*5 1@1*/, ( 585 =2/@=61(/ -1/2(.(2*=B 5*-

2(./=61* +/761C<.  

�8(>*2BJ(; :7(7*=6 >(*+8==C �%L 08>2G@82=3 1 *>78,?8<, *>78>*6800C< :7( .8=-

6*6/ 20 ( 27 #?, ( *=*>/00* - :7( 9 #? (7(=. 7).  
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!(=. 6.  )2(30(/ DEF 08 78,1(6(/ -5=-=0*5(=2C< >856/7(; 

(1-/ =-65( :*=2/ *>78>*65() 

 
 

!(=. 7. )2(30(/ DEF 08 78,1(6(/ -5=-=0*5(=2C< >856/7(; 

(3-/ =-65( :*=2/ *>78>*65() 

 

$2/@-/6 *6+/6(6B, .6* 1 5*067*2B0*+ *>78,?/ �%L 78,1(182(=B 9*78,@* (06/0=(1-

0//, .6* :7(1*@(2* 5 ,08.(6/2B0*+- 085*:2/0(G -5=-=0*9* 82B@/9(@8 ( 7/,5*+- -<-@J/-

0(G 58./=618 1(08. 

�8 J/=6*; @/0B :7*1/@/0(3 45=:/7(+/068 8>=*2G60*/ >*2BJ(0=61* +(57**7980(,-

+*1 1 45=:/7(+/0682B0C< *>78,?8< :*9(>2*, ,8 (=52G./0(/+ 5*067*23, (< >*2BJ// 5*2(-

./=61* 1 5*067*2B0*+ *>78,?/ 1 15–100 78, >C2* 1CJ/ *:C60C< (7(=. 8).  
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!(=. 8. )2(30(/ DEF 08 78,1(6(/ -5=-=0*5(=2C< >856/7(; 

(6-/ =-65( :*=2/ *>78>*65() 

 

E85=(+82B0*/ 5*2(./=61* +/761C< 52/6*5 =*@/7A(6=3 1 *>78,?8<, *>78>*6800C< 

:7( 3 ( 30 #?.  /+ 17/+/0/+  52/65( �%L 1 5*067*2B0*+ 0/*>78>*6800*+ *>78,?/ :7*31-

232( 1C=*5-G A(,0/00-G 856(10*=6B.  

"23 7/J/0(3 :7*>2/+C -5=-=0*5(=2*9* >7*A/0(3 (=5(=80(3) 1(08 7/5*+/0@*1808 

.8=6*68 *>78>*65( 30 #?, (+/00* :7( 46*; .8=6*6/ 1*,@/;=61(3 �%L :*9(>8G6 08 J/=6C/ 

=-65(.  

F7( *>78>*65/ 1(0*+86/7(828 = +*2*.0*5(=2C+( >856/7(3+( DEF %�� 08 =2/-

@-GH(/ =-65( 08>2G@82( +85=(+82B0*/ 085*:2/0(/ >(*+8==C 52/6*5 1 *:C60C< *>78,-

?8< :7( .8=6*6/ 3, 16 ( 30 #? (7(=.9). �56(10// 1=/9* 52/65( 78,1(182(=B 1 5*067*2B0*+ 

*>78,?/. 

 

 
 

!(=. 9. )2(30(/ DEF 08 78,1(6(/ +*2*.0*5(=2C< >856/7(; 

(1-/ =-65( :*=2/ *>78>*65() 
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�8 67/6B( =-65( :7*1/@/0(3 (=:C680(; 1 *:(=800C< *>78,?8< 5*2(./=61* A(1C< 

+(57**7980(,+*1 =*5786(2*=B 1 2-3 78,8.  *9@8 585 E%L *>78>*6800C/ :7( .8=6*68< 9, 

12, 20 ( 24 #? :7*@*2A82( 78,1(186B=3 (7(=. 10).  

 

 
 

!(=. 10. )2(30(/ DEF %�� 08 78,1(6(/ +*2*.0*5(=2C< >856/7(;  

(3-/ =-65( :*=2/ *>78>*65() 

 

�8 J/=6C/ =-65( :*=2/ *>78>*65( :*2-./00*; =->=680?(( DEF %�� 5*2(./=61* 

A(1C< 52/6*5 1* 1=/< *>78,?8< =0(,(2*=B 1 2-4 78,8. �8(+/0BJ-G 856(10*=6B :7*3123G6 

E%L 1 *>78,?8<,  *>78>*6800C< :7( .8=6*6/ 3, 16 ( 30 #? (7(=. 11). %*2(./=61* A(1C< 

+(57**7980(,+*1 1 5*067*2/ =0(,(2*=B 1 1,4 78,8 :* =7810/0(G = :/71C+ @0/+ 45=:/7(-

+/068, 8 1*6 1 *>78,?/, :*2-./00*+ *>78>*65*; DEF %�� :7( .8=6*6/ 27 #?, 5*2(./=61* 

+*2*.0*5(=2C< >856/7(; -1/2(.(2*=B 1 2,7 78,8 ( @*=6(92* -7*103 5*067*2B0*9* *>78,?8. 

 85(+ *>78,*+, 1 <*@/ 45=:/7(+/068 -=680*12/0*, .6* .8=6*68  30 #? :*@8123/6 78,-

1(6(/ -5=-=0*5(=2C< ( +*2*.0*5(=2C< >856/7(;. )/7*360*, 46* =13,80* = :/7/*7(/068?(-

/; @(:*2B0C< +*2/5-2 1*@C, 1<*@3H/; 1 =*=681 52/6*5, :*@ @/;=61(/+ 42/567*+890(60*9* 

:*23, .6* :7(1*@(6 5 @/I*7+8?(( 52/65( ( // :*=2/@-GH/; 9(>/2(.�082(,(7-3 @800C/ 

:7*1/@/00C< (==2/@*180(;, +*A0* ,852G.(6B, .6* 42/567*I(,(./=5(/ +/6*@C 1*,@/;=6-

1(3 :*,1*23G6 7/9-2(7*186B +(57*>(*2*9(./=5(/ :7*?/==C, :7*<*@3H(/ :7( :7*(,1*@=6-

1/ 1(0*978@0C< 1(0. 

 

 

 
 

!(=. 11. )2(30(/ .8=6*6C DEF %�� 08 78,1(6(/ +*2*.0*5(=2C< >856/7(;  

(6-/ =-65(  :*=2/ *>78>*65() 
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 85, 1(>78?(*0083 *>78>*658 .(=6*; 5-2B6-7C @7*AA/; :7( 8+:2(6-@/ �=5 ++, 

:7*@*2A(6/2B0*=6( t=15 +(0-6 ( .8=6*6/ f=6,6 *58,C18/6 =6(+-2(7-GH// 12(30(/ 08 

78,1(6(/ @7*AA/1C< 52/6*5; :7( .8=6*6/ f = 16,6 #? (�=5 ++, t=15 +(0.) – (09(>(7-GH//, 

.6* :*,1*23/6 7/9-2(7*186B :7*@*2A(6/2B0*=6B :7*?/==8 >7*A/0(3 ( 5*2(./=61* 

*=0*10C< ( :*>*.0C< :7*@-56*1 I/7+/068?(( =-=28. 

 

.+*-/+. �=680*12/0C *:6(+82B0C/ :878+/67C 1*,@/;=61(3 DEF %�� 08 

@7*AA/1C/ 52/65( 78,2(.0C< 78=. �8=6*6C, =6(+-2(7-GH(/ 78,1(6(/ 52/6*5 ( 

085*:2/0(/ >(*+8==C O8+:80=583 7-10$ – 16 #?, @23 J68++*1 IOC 18-2007 – 3 ( 16 #?,  

) = 0,9 + 2, :7*@*2A(6/2B0*=6B 30 +(0-6. K:7/@/2/08 .8=6*68, :*@8123GH83 78,1(6(/ 

-5=-=0*5(=2C< ( +*2*.0*5(=2C< >856/7(; – f = 30 #?. F7(7*=6 >(*+8==C �%L 1C,C18/6 

*>78>*658 =-=28 DEF %�� .8=6*68+( 3, ( 16 #?, E%L – :7( 27 #?. 
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:(H/183 :7*+CJ2/00*=6B, 1984. – 504 = 
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2003. – 560 =. 
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– 352 =.  
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1960. – 415 =. 
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