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&5EFGHICB5 5-@EBCBBO H;GIHIGN < N5HB5K< ;5Q?@BG LF*-5Q@ +GH N+F@N5K 8-<E-
>@?B5P -8NG>8JGP. D;5JCE 5-@EBCBBO NGHR<N8�>SEO NGH+5NGHB5 H5 -GBC>@?B5L5 ;GNBOBBO 
H;<L5L5 +5;OH-< G LF*-5Q8 GBLGR<� ;8H@-8FSB5-F8BJ*L5N@M  +;5JCE. �>N5;CB8 K8>C-
K8>@?B8 K5HCFS H8� QK5L< ;5Q;8T<N8>@ QKGB< N ?8EG -5BJCB>;8JGP H;GIHIGN G LF*-5Q@ N 
H@E+C;EGP. 

The process of oxidation of yeast under acoustic cavitation in water solution of glucose 
has been invertigated. The process of oxidation proceeds according to the kinetic equation of 
second order and glucose inhibits the radical chain oxidation. Mathematical model of change 
of Eoncentration  microorganisms and glucose in dispersion on time has been created 

D5E>8B5N-8 +;5RFCK@ G PP QN'OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. ��'")& ��)"-
'�(!���l j�)'"o�"#"$�h��+ *'"�&(�� % ��'"o���!�� #�)�'(�)�+ *'&*�'�!��, +�'h"��e *'"j�(#"�"(!�, 
*&'&'"o�� ���+"��� )"j%��#���+ !� (�#�(�)"$"(*"��'(�)�+ *��*'�nj(!� ��j�$�n �& !�#�)� $&�&'���i 
�"��+ x!�j�� j�)'""'$���mj�� [1, 2, 3], � e ��"()"��#&��l )"#"i��"-+�j�h��+ +�'�)!&'�(!�) 
*'"�&(�� ��'"�%����l j�)'""'$���mj�� !� i+ ��)"'�(!���l �#l "�&'k���l ��#�"��+ *'"�%)!��. 
�)!%�#���j n �"(#��k&��l ��)"'�(!���l %#�!'�m�%)% �#l m�&m�'�k&��l � h�(!)"�"$" ")�(�&��l 
+�j�h��+ �"j�x") % �"�� �#l j"o�#���+ %(!��"�") "h��&��l �"�� % �����#&��+ '�e"��+.  

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM ��&o�#�x"$" ��)"'�(!���l (%h�(��+ g�m�h��+ 

j&!"���, � (�j& – %#�!'�m�%)%, ��g'�h&'�"�"$" "*'"j��u����l, ��n mj"$% m��h�" ��!&�(�g�)%��!� 
j�)'"o�"#"$�h�� *'"�&(� m� '�+%�") �&m�$'&$���i )"#"��e j�)'""'$���mj��, mo�#�x&��l x���)"(!� 
��o'l)���l (*"' o�)!&'�e h� �'�k�k�� [1–3], �&(!'%)��i *"k���"$" (&'&�"���� �" j"�"j"#&-
)%#l'��+ (*"#%), x���)�(!� (*"k�����l l)�+ o�)!&'�lj� m��h�" ����, ��k *"#�j&'��+ h� "#�$"-
j&'��+ ()#��"��+ [4]. 	�)"'�(!���l %#�!'�m�%)% !�)"k %j"k#��#un m��h�" mo�#�x�!� �&'���u 
(&'&�"����, �" !�)"k (*'�ln mo�#�x&��u &g&)!���"(!� �&l)�+ j�)'"o�"#"$�h��+ *'"�&(�� [5].  

 

�C>8 ;5R5>@ – �"(#���!� m�)"�"j�'�"(!� *'"�&(% ")�(�&��l �'�k�k�� m� �)%(!�h�"i )���!���i 
% �"��"j% '"mh��� $#u)"m�. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �#l  "�&'k���l )"'&)!��+ ����+ � ��m��h&��l "*!�j�#���+ 

%j"� *'"�&(% "h��&��l �"�� ��� +�j�h��+ h� o�"#"$�h��+ m�o'%��&�� �"(#��� *'"�"��#�(� m 
��)"'�(!���lj j"�&#���+ (%j�x&e.  �"(#��k&��l+ ��)"'�(!"�%��#� ��(*&'(�i (%x&��+ 
+#�o"*&)�'(�)�+ �'�k�k�� Saccharomyces cerevisiae m )"��&�!'���lj� ��� 1,6 �" 40 $/#. ����k)% 
�'�k�k�� ��(*&'$%��#� % ��(!�#�"����e �"�� *'"!l$"j 0,5 $"� � ��#� '"mo��#l#� '"mh��"j $#u)"m� 
j�')� «+.h.» �" �&"o+���"i )"��&�!'���i. �" "!'�j��"i ��(*&'(�i m� *"(!�e�"$" *&'&j�x%����l 
�"����#� 1 j# *&'")(��% �"��u j�')� «+h» m �j�(!"j "(�"��"i '&h"���� 25 %. 
o'"o)% "!'�j���+ 
��(*&'(�e %#�!'�m�%)"j *'"�"��#� o&m*"(&'&���" *�(#l i+ *'�$"!%����l. �#l �)%(!�h�"i "o'"o)� 
��(*&'(�e ��)"'�(!"�%��#� j�$��!"(!'�)��e��e ��*'"j��u��h, +��#&��� l)"$", *'�n�����e �" 
$&�&'�!"'� %#�!'�m�%)% ���-2�, "*%()�#� % ()#l��e '&�)!"', m�*"��&��e 80 j# ��(*&'(�i. 
�&�)!"' o&m*&'&'��" "+"#"�k%��#� �"�"u �#l *��!'�j���l *"(!�e�"i !&j*&'�!%'� ��(*&'(�i 25 0� 
m !"h��(!u ±1 0�. ¸�(!"!� )"#����� – 22 )��. �"��&�!'���u *&'")(���� � (�(!&j� ��m��h�#� 
e"�"j&!'�h��j j&!"�"j [6]. ���&!�)% ")�(�&��l �'�k�k�� � ��(*&'(�i ���h�#� m� mj��"u 
*")�m��)� +�j�h�"$" (*"k�����l )�(�u (���), "()�#�)� (�(!&j� j�(!�!� o�$�!" (*"#%), '"m��#&��l 
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l)�+ n �"�"#� ��k)�j m������lj. ��� ��(*&'(�i ��m��h�#� (!����'!��j o�+'"j�!��j j&!"�"j [7] 
m�"'"!��j !�!'%����lj '"mh��% �&*'"'&�$"���"$" o�+'"j�!% (%#�g�!"j m�#�m� (II). 

���#�m ��x�+ '&m%#�!�!�� *")�m��, �" x���)�(!� mo�#�x&��l )�#�)"(!� �'�k�k�� � '"mh��� 
$#u)"m� j"k�� "*�(�!� '���l��lj: 

dN/dt = k1N,                                                                               (1) 
�& k1 – )"�(!��!� x���)"(!� '"mj�"k&��l )#�!�� �'�k�k��; N – )�#�)�(!� )#�!�� � "������ "o’nj% 
(�(!&j�, t – h�(. 

�'� ��"j% $#u)"m� ")�(�un!�(l m� x���)�(!u, "*�(��"u '���l��lj (2), "()�#�)� "��� 
)#�!��� �'�k�k�� ")�(�un )�#�)� j"#&)%# $#u)"m� m� '"(!% � '"mj�"k&��l: 

 d[�#u)"m�]/dt = -k2N[�#u)"m�],                                                       (2) 
�& k2 – )"�(!��!� x���)"(!� mj&�x&��l )"��&�!'���i $#u)"m� � (�(!&j�. 

��!&$'%����lj '���l��l (1) j"k�� "!'�j�!� m�#&k��(!� )"��&�!'���i �'�k�k�� � (�(!&j�, 
�'�+"�%uh� !&, �" j�(� �'�k�k�� *'"*"'��e�� �" )�#�)"(!� i+ )#�!��: 

[�'�k�k�] = [�'�k�k�]" exp(k11t),                                                          (3) 
�& k11 – )"�(!��!� mo�#�x&��l j�(� )#�!�� �'�k�k�� *'"*"'��e�� �" )"�(!��!� k1. 

��!&$'%����lj '���l��l (2) m �'�+%����lj '���l��l (3) "!'�j�nj" m�#&k��(!� )"��&�!'���i 
$#u)"m� � h�(� % (�(!&j�, l)� j�(!�!� �'�k�k� � $#u)"m%: 

[�#u)"m�] = [�#u)"m�]" exp(k2/k1 [�'�k�k�]"(1-exp(k1t))).                              (4) 
	'�+"�%uh� !&, �" ��� (�(!&j� *'"*"'��e�� �" (%j� )"��&�!'���e �'�k�k�� � $#u)"m�, 

j"k�� m�*�(�!�: 
��� = k3 [�'�k�k�] + k4 [�#u)"m�],                                                  (5) 

�& k 3 !� k4 – )"&g���n�!� *'"*"'��e�"(!�. 
���h&��l )"&g���n�!�� k 3 !� k4 o%#� m��e�&�� m m�#&k�"(!&e ��� ��� )"��&�!'���i �'�k�k�� 

!�. �#u)"m� ('�(. 1) 
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\�	. 1. a���L�	�� eCR ��	���	� ��L�L� (1) �� J�>���� (2)  
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\�	. 2. a��� eCR � ��	 � 	�	���, 
�� �	���� 1,6 J.� ��L�L�  1,6 (1), 20 (2), 40 (3)  160 (4) J.� J�>����  

�� ����H� 	�	���� ��	���. b�	������������ ��� ����	������ �������. F�������� ���� ����������  
�� ���
��
�� (2)–(4) 
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	'�+"�%uh� '���l��l (2)–(4) x���)�(!� mj��� ��� (�(!&j� �"'���u��!�j&: 
W =  d���/dt = k3k11 [�'�k�k�] + k4k2 [�#u)"m�].                                 (6) 

�&'&!�"'&��lj '���l��l (5) "�&'k�j": 
w/[�#u)"m�] = k3k11 [�'�k�k�]/ [�#u)"m�] + k4k2.                                     (7) 

����)�(!� mj��� ��� � h�(� % (�(!&j� ��j�'u��#� m� '�m��+ )"��&�!'���e $#u)"m�. ���&!�h�� 
���� *")�m��" �� '�(. 2. 

ª) o�h�j" m '�(. 3, m�#&k��(!� x���)"(!� mj��� ��� ��� )"��&�!'���i �'�k�k�� � $#u)"m� 
�"o'& �)#���n!�(l �� *'lj% � )""'����!�+ '���l��l (6). 
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\�	. 3. a���L�	�� ������	� ���� eCR � 	�	���, 
�� �	���� ��L�L  J�>����,  
�� �� ���H�����H� � ����������� ���
��
 (6) 

 
���e�&�� m $'�g�)�� ('�(. 1 !� 3) )"�(!��!� ��#� mj"$% '"m'�+%��!� !&"'&!�h�% x���)�(!� 

mj��� ��� � (�(!&j�. ª) o�h�j" m '�(. 2, &)(*&'�j&�!�#��� ���� �"o'& mo�$�u!�(l m !&"'&!�h��j� 
)'���j�, �" (���h�!� *'" ��&)��!��(!� ���&�&�"i j"�&#� &)(*&'�j&�!�#���j ����j. 

���&�&�� j"�&#� !�)"k ��n mj"$% '"m'�+%��!� mj��% )"��&�!'���i �'�k�k�� � $#u)"m� % 
(�(!&j� ('�(. 4). 
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\�	. 4. a��� ���H�����H� ��L�L�  J�>���� � 	�	���  

�� ���������� ���H�����H� ��L�L� 1,6 (1) J.�  J�>���� 20 (2) J.� 
 


!k&, *'"�&( ")�(�&��l �'�k�k�� % �"��"j% '"mh��� $#u)"m� m� �)%(!�h�"i )���!���i ���o%-
��n!�(l m� '���)�#��"-#���u$"��j j&+���mj"j  � $#u)"m� ��$�o%n �&e *'"�&(.  ���&!�)� *'"�&(% 
")�(�&��l  ���o%��n!�(l ���*"����" �" )��&!�h�"$" '���l��l  *&'x"$" *"'l�)%. ��*'"*"�"���" 
j�!&j�!�h�% j"�&#� *'"�&(%, l)� ��n mj"$% '"m'�+%��!� mj��% )"��&�!'���i $#u)"m� !� �'�k�k�� % 
(�(!&j�. 
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HELLEBORUS PURPURASCENS 
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�@ENG>FCB5 E<?8EBG +5LFOH@ B8 Q8E>5E<N8BBO RG5F5LG?B5 8->@NB@T H5R8N5- G, 
Q5-;CK8 ;5QLFOB<>5 RCQ+C?BGE>S NI@N8BBO < E-F8HG ��& Helleborus purpurascens. 

'F*?5NG EF5N8: RG5F5LG?B5 8->@NB8 H5R8N-8, Helleborus purpurascens. 

The article deals with contemporary views on BADs application and Helleborus 
purpurascens harmless use within BAD has been studied. 

Keywords: BAD, Helleborus purpurascens. 

D5E>8B5N-8 +;5RFCK@.  ��x h�( (*"(!&'�$�n!�(l (!'�j)& *"x�'&��l +�'h"��+ �"o��") 
(��) !�  o�"#"$�h�" �)!����+ �"o��") (t��) �� '��)% +�'h"��+, *'"g�#�)!�h��+ !� '&�o�#�!���e�"-
"m�"'"�h�+ *'"�%)!��.  

�&��)"-o�"#"$�h�� )"��&*��l (�"$"�&��l �#l #u���� *&'&�o�h�n m�"'"��e (*"(�o k�!!l !� 
��J����H> �������J� ��H�������J� ���������
, l)& � (%h�(��+ %j"��+ ¨'%�!%n!�(l �� ����� �������-
��J� ���������
, �", ")'�j "(�"� ����� �G����	�����J� ��������
, �" �)#uh�n �k�����l l)�(��+ 
*"k����+ +�'h"��+ *'"�%)!��, !�)"k m�"+"h%n �k�����l o�#�(!��+ +�'h"��+ '&h"��� (�"#")"�).   

B�������J 	�������� ���������
 	���	��� �>���� (���h�!� *'" +'"��h��e �&g���! 
�&m�j����+ )"j*"�&�!�� ik�. 
*!�j�m���l '���"�% (%h�(�"i #u����, m %'�+%����lj '&)"j&��"����+ 
�"'j (*"k�����l, � !�)"k *'"g�#�)!�)� !� '&�o�#�!���l m�"'"�’l, j"k%!� o%!� �"(l$�%!� m� '�+%�") 
m�(!"(%����l o�"#"$�h�" �)!����+ �"o��").  ��"j% ��*'lj� *'��uu!� %h&��, (*&���#�(!� g�'j-
��'"o��)�� % o�$�!�"+ '"m���&��+ )'�i��+.  

 (!. 1 m�)"�% )'�i�� «�'" l)�(!� !� o&m*&)% +�'h"��+ *'"�%)!�� � *'"�"�"#�h"i (�'"����» 
�191-IV ��� 24.10.2002 '. G���J��� ������� ��G���� !'�)!%n!�(l l) (*&���#���e +�'h"��e 
*'"�%)!, *'�m��h&��e �#l �k�����l h� ��&�&��l % g�m�"#"$�h��+ �"'j�+ �" '���"��� +�'h%����l !� 
�" +�'h"��+ *'"�%)!�� m j&!"u ������l ij ��n!�h��+, "m�"'"�h�+, *'"g�#�)!�h��+ �#�(!��"(!&e, 
�#l m�o&m*&h&��l �"'j�#���+ !� ����"�#&��l *"'%x&��+ g%�)��e "'$���mj% #u����.  

t�"#"$�h�" �)!���� �"o��)� m’l��#�(� � )'�i�� o#�m�)" 10 '")�� !"j%, � (�"$"��� �� '��)% 
*'"*"�%u!� (�"u *'"�%)��u  �k& *"��� 200 g�'j – ��'"o��)�� t��. 	"#"��uh� �'(&��#"j t��, 
#�)�' j"k& ��"��!� i+ % '���"� ��n!�h�"$" h� '���"��#��"$" +�'h%����l �#l "*!�j�m���i "oj����+ 
*'"�&(�� !� g%�)��e "'$���mj% #u���� m %'�+%����lj (!��% m�"'"�’l.  
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