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!5:0 40 2J@=5< 2@5<5B> 41 3>48=8 ?@548 B>20, :>30B> 
=0C:0B0 ?>G2>7=0=85 :0B> 5AB5AB25=0 =0C:0 15 AJ74045=0 >B 
:;0A8G5A:8B5 B@C4>25 =0 �0A8;89 �. �>:CG052. &>78 8<5=8B 
@CA:8 CG5= ?@57 1883 3. =0?8A20 :0?8B0;=8O A8 B@C4 „$CA:8 
G5@=>75<6, 2 :>9B> 87OA=O20 35=5B8G=8O ?@>87E>4 =0 
?>G28B5 8 70:>=><5@=>AB8B5 =0 BOE=>B> @07?@>AB@0=5=85 
(Dokuchaev, 1883). !0CG=8B5 <C 8458 <=>3> 1J@7> A0 
?>4:@5?5=8 ?J@2> 2 �2@>?0, 0 ?>A;5 8 2 �<5@8:0. &0:0 
=0G0;>B> =0 20 25: A5 ?@52@JI0 2 0:B825= ?5@8>4 70 
CG5=8B5 2 >1;0ABB0 =0 ?>G2>7=0=85B> 2 >B45;=8B5 AB@0=8. 
%J74045=8 A0 ?J@28B5 =0CG=8 :>;5:B828 8 =0F8>=0;=8 
H:>;8. 

�@8B8G=8OB 2J?@>A 70 CG5=8B5 ?>G2>2548 ?@57 20-B8 
25: 5 40;8 „=0C:0B0 70 ?>G20B05 8<0 A?>A>1=>ABB0 40 AB>8 
A0<>AB>OB5;=>, >B45;=> >B 35>;>38OB0, <8:@>18>;>38OB0, 
8;8 :>OB> 8 40 5 >B 4@C38B5 ?@8@>4>=0CG=8 48AF8?;8=8, 
AB0=0;8 2J7<>6=8 1;03>40@5=85 =0 =>28B5 B5E=>;>388. 
&078 48;5<0 =0 ?>G25=8B5 CG5=8 15H5 @07@5H5=0, :>30B> 
420B0 ;035@0 =0 03@>E8<8F8B5 8 03@>-35>;>78B5 A5 AJ1@0E0 
?@57 1924 3. =0 4-O :>=3@5A ?> #>G2>7=0=85 8 AJ7404>E0 
 564C=0@>4=>B> 4@C65AB2> ?> ?>G25=8 =0C:8, A530 
 564C=0@>45= AJN7 ?> ?>G2>7=0=85 (IUSS).   

https://www.uni-sofia.bg/
https://www.uni-sofia.bg/
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� =0H0B0 AB@0=0 >A=>2>?>;>6=8: =0 ?>G2>7=0=85B> 5 
3>;5<8OB ?0B@8>B,  @>4>;N15F 8 87A;54>20B5; !8:>;0 
#CH:0@>2. �A8G:> 70?>G20 A DC=40<5=B0;=8O <C B@C4 
„"1@07C20=5 =0 ?>G20B06 ?@57 1909 3., ?>A;5420=> >B 
AJ74020=5B> =0 ?>G2>254A:0 (03@>35>;>38G=0) A5:F8O :J< 
�J@602=0B0 75<545;A:0 AB0=F8O 2 %>D8O ?@57 1911 3., 
@J:>2>45=0 AJI>  >B !8:>;0 #CH:0@>2 (Tehoarov, 2023).  

�8AH5B> 03@0@=> >1@07>20=85 2>48 =0G0;>B> A8 >B 
1921 3., :>30B> :J< %>D89A:8 C=825@A8B5B „%2. �;8<5=B 
"E@84A:85 5 @07:@8B �3@>=><8G5A:8 D0:C;B5B.  

  
(<7GD0 2. �:045<8: �20= %B@0=A:8 8 =53>28O ?J@28 

CG51=8: ?> #>G2>7=0=85, 874045= ?@57 19293  
(A=8<:0 - 2B>@> 8740=85 >B 1935). 

 

�3@>=><8G5A:8OB D0:C;B5B 5 B@0=AD>@<8@0= 2 
�3@>=><>-;5A>2J45= ?@57 1925 3. - ?J@2>=0G0;=> A5 
?><5I020 2 A3@040B0 =0 (878:>-  0B5<0B8G5A:8O D0:C;B5B 
=0 C;.  >A:>2A:0, ?>A;5 2 �CE>2=0B0 A5<8=0@8O 2 :2. 
�>75=5F. "B 1928 3. D0:C;B5BJB A5 @07?>;030 2 
=>2>?>AB@>5=0B0 A3@040 =0 C;. 5�=O7 %8<5>= &J@=>2A:86 
(4=. 5�@030= *0=:>26) ?>AB@>5= AJA A@54AB20 =0 
$>:D5;5@>20B0 D>=40F8O (Koinov, 1987). �J< �3@>=><>-
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;5A>2J4=8O D0:C;B5B A5 G8A;OB *5=B@0;=8OB 75<545;A:8 
8=AB8BCB 8 *5=B@0;=8OB <5B5>@>;>38G5= 8=AB8BCB, 
@07?>;>65=8 2 G5B8@85B06=0 A3@040 2 1;87>AB 4> =>2>B> 
740=85 =0 D0:C;B5B0 (A530 A3@040B0 A5 87?>;720 >B 
%>D89A:8O @09>=5= AJ4 8 ?@>:C@0BC@0). 

�:045<8: %B@0=A:8 7025640 :0B54@0B0 ?> >1I> 
75<545;85, >B 1921 4> 1951. #@57 1924 3 1925 3>48=0 5 
45:0= =0 D0:C;B5B0, 0 >B 1926 3>48=0 5 872J=@545= 8 
@54>25= ?@>D5A>@. &>9 5 G;5=-:>@5A?>=45=B =0 �J;30@A:0B0 
0:045<8O =0 =0C:8B5 >B 1929 3>48=0 8 0:045<8: =0 ��! >B 
1943 3. �> 1952 0:04. �20= %B@0=A:8 @J:>2>48 8=AB8BCB0 ?> 
„"1I> 75<545;855, :>9B> 5 AJ74045= CA?>@54=> A 
�3@>=><>-;5A>2J4=8O D0:C;B5B, :J45B> A5 4020 >1I0 8 
A?5F80;878@0=0 ?>43>B>2:0 =0 ABC45=B8B5 ?> 2J?@>A8B5 =0 
#>G2>7=0=85B>, B>@5=5B> 8 >1@01>B:0B0 =0 ?>G28B5. 
�8@5:B>@ =0 *5=B@0;=8O 75<545;A:8 87?8B0B5;5= 8=AB8BCB 
2 %>D8O (1935-1939).  

#@57 1929 5 =0?8A0= 8 ?J@28O CG51=8: ?> 
#>G2>7=0=85, 708<AB20= >A=>2=> >B 1>30B0B0 $CA:0 =0CG=0 
;8B5@0BC@0 8 2;8O=85B> =0 �>:CG052. &>78 CG51=8: 5 
>A=>25= DC=40<5=B0;5= B@C4 8 4J;38 3>48=8 5 548=AB25= 
?> @>40 A8 2 �J;30@8O, :0B> 5 ?@5874020= ?@57 1935 8 1946 3. 
(�=B8?>2-�0@0B052 8 4@., 1960).  

�0 4J;30B0 A8 :0@85@0 0:045<8: �20= %B@0=A:8 >1CG8 
<=>3> ABC45=B8 8 CG5=8. �0B> O@:8 =53>28 CG5=8F8 8 
?>A;54>20B5;8 A0 ?>G2>2548B5 �5;8= �>9=>2, #5BJ@ 
�>O=>2, �235=8 �525=A>=, �>9G> �C:C@5I;852, �5@0 
�0;520, �235=8 &0=>2, �>=:0 &>?G8520-�>;G520, �;048<8@ 
�J;:0=>2, �C;G> $09:>2 8 <=>3> 4@C38 (Raykov and 

Dylkova, 2007).  

&C: B@O120 40 A?><5=5<, G5 0:045<8: %B@0=A:8 5 548= 
>B >A=>20B5;8B5 =0 �J;30@A:> #>G2>254A:> �@C65AB2>, 
:0:B> 8 ?@J2 48@5:B>@ =0 ?>G25=8O 8=AB8BCB :J< ��! >B 
1947. 
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(<7GD0 3. %>D89A:8 C=825@A8B5B „%2. �;8<5=B 
"E@84A:85 35>;>3>-35>3@0DA:8OB D0:C;B5B  

(A=8<:0 https://www.uni-sofia.bg/) 

#@57 1947 3. >B �3@>=><8G5A:8O D0:C;B5B =0 %' A5 
>1>A>1O20B :0B> A0<>AB>OB5;=8 D0:C;B5B8 
�3@>=><8G5A:8OB 8 �>>B5E=8G5A:8OB. #@57 1948 3. 7054=> A 
�5A>B5E=8G5A:8O 8 �5B5@8=0@=><548F8=A:8O B5 A5 >B45;OB 
>B %>D89A:8O C=825@A8B5B 8 A5 CG@54O20 
%5;A:>AB>?0=A:0B0 0:045<8O 2 AB>;8F0B0. %;5420B 3>48=8 
=0 B@0=AD>@<0F88 8 ?@5CAB@>9AB2> 2J2 28AH5B> 03@0@=> 
>1@07>20=85 C =0A. 

%;54 >B45;O=5B> =0 %5;A:>AB>?0=A:0B0 0:045<8O >B 
%>D89A:8O C=825@A8B5B (%') ?>G2>7=0=85B> ?@>4J;6020 40 
A5 ?@5?>4020 2 �8>;>3>-35>;>3>-35>3@0DA:8O D0:C;B5B :J< 
%', :>9B> ?@57 1963 A5 @0745;O =0 420 D0:C;B5B0 - 

�8>;>38G5A:8 8 �5>;>3>-35>3@0DA:8. #@57 B>78 ?5@8>4 
;5:F88 ?> #>G2>7=0=85 2 %' 2>48 ?@>D. �235=8 &0=>2.  

� �5>;>3>-35>3@0DA:8O D0:C;B5B (��() 
?>G2>7=0=85B> =0<8@0 A2>5B> <OAB> 2 =>2>AJ74045=0B0 
:0B54@0 ?> „(878G5A:0 35>3@0D8O =0 �J;30@8O 8 
:>=B8=5=B8B55. #@57 1972 3. 2J2 2@J7:0 A ?@><O=0 =0 
AB@C:BC@0B0 =0 ��( =0 =59=> <OAB> A5 D>@<8@0 :0B54@0 
„�0=4H0DB>7=0=855, :>OB> >B 2019 3. =>A8 =08<5=>20=85 
„�0=4H0DB=0 �:>;>38O 8 "?0720=5 =0 ?@8@>4=0B0 
A@5405 (��"#%) (Cholakova, 2024). �04J;68B5;=8B5 8 
8718@05<8 48AF8?;8=8 :J< :0B54@0B0 0:F5=B8@0B 2J@EC 

https://www.uni-sofia.bg/
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?>G20B0 :0B> 35>:><?>=5=B =0 ;0=4H0DB0, :;0A8D8:0F8OB0 
=0 ?>G28B5, 7>=0;=>ABB0 2 ?>G25=0B0 ?>:@82:0 =0 3;>10;=>, 
@538>=0;=> 8 ;>:0;=> =82>, >?0720=5B> 8 1>=8B0F8OB0 =0 
75<545;A:8B5 75<8. 

 564C 1972 3. 8 1990 3. >1CG5=85B> ?> ?>G2>7=0=85 8 
35>3@0D8O =0 ?>G28B5 A5 ?>5<0 >B E>=>@C20=8 70 @07;8G=> 
2@5<5 ?@5?>4020B5;8 >B @07;8G=8 C=825@A8B5B8 8 =0CG=8 
8=AB8BCB8 (Cholakova, 2024): ?@>D.  0@8= #5=:>2 3 ?> 
48AF8?;8=0 „�5>3@0D8O =0 ?>G28B5 8 18>35>3@0D8O5. 
„�5>3@0D8O =0 ?>G28B55 2>4OB >I5 ?@5?>4020B5;8B5 ?@>D. 
#5B:> &@59:OH:8, ?@>D. �20= �B0=0A>2, ?@>D. 4-@ �8B:0 
�>@>20, AB. =.A. �;03>9 )@8AB>2, ?@>D. 4A= �>6840@ 
�5>@3852 ( „#@8;>6=> ?>G2>7=0=855).  564C 1993 3. 8 1997 
3. 48AF8?;8=0B0 „�5>3@0D8O =0 ?>G28B55 A5 ?>5<0 >B ?@>D. 
#5BJ@ �. #5B@>2, 0 >B 1997 3. 4> 2023 3. >B 4>F. 4-@ 
�;5:A0=4J@ %0@0D>2, :>9B> 2>48 8 8718@05<8 48AF8?;8=8 
:0B> „�5>3@0D8O =0 ?>G28B5 2 �J;30@8O5 8 „#@8;>6=> 
?>G2>7=0=855 (>B 2014 3.). &>9 5 02B>@ 8 =0 „$J:>2>4AB2> 70 
?@0:B8G5A:8 70=OB8O ?> 35>3@0D8O =0 ?>G28B55 (Sarafov, 
2000), ?@54=07=0G5=> 70 ABC45=B8 >B A?5F80;=>AB 
„�5>3@0D8O5. #@57 2019 3. 2 :0B54@0 ��"#% ?>ABJ?20 3;. 
0A. 4-@ #5B:> �>6:>2, :>9B> 2>48 ?@0:B8G5A:8 70=OB8O ?> 
„�5>3@0D8O =0 ?>G28B55, 0 >B 2024 3. 8 ;5:F88 ?> 2A8G:8 
?@54<5B8, A2J@70=8 A ?>G28B5 :0B> :><?>=5=B =0 
?@8@>4=0B0 A@540. �J< =0AB>OI8O <><5=B :0B54@0 ��"#% 
>B3>20@O 70 >1CG5=85B> =0 4>:B>@0=B8 2 425 0:@548B8@0=8 
4>:B>@0=BA:8 ?@>3@0<8 2 ?@>D5A8>=0;=> =0?@02;5=85 4.4. 
!0C:8 70 �5<OB0 3 „�8>35>3@0D8O 8 �5>3@0D8O =0 
?>G28B55 8 „(878G5A:0 35>3@0D8O 8 ;0=4H0DB>7=0=855. 

� �8>;>38G5A:8O D0:C;B5B =0 %>D89A:8O C=825@A8B5B 
AJI> A5 ?@5?>4020 #>G2>7=0=85 2 :0B54@0B0 „�:>;>38O 8 
>?0720=5 =0 >:>;=0B0 A@5405. �0B54@0B0 ?> �""% 5 
>A=>20=0 ?@57 1974 3. >B ?@>D. �20= �>=452 (35>1>B0=8:). � 
:0B54@0B0 A0 70ABJ?5=8 2A8G:8 >A=>2=8 =0?@02;5=8O ?> 
5:>;>38O 3 ?>G2>7=0=85, 5:>;>38G=8 ?@>1;5<8 8 >?0720=5 
=0 ?>G28B5, 5B>;>38O, E84@>5:>;>38O 8 >?0720=5 =0 2>48B5, 
7>>5:>;>38O, <>=8B>@8=3 8 >?0720=5 =0 18>;>38G=>B> 
@07=>>1@0785, <>;5:C;O@=0 5:>;>38O. �73@045=8 8 
>1>@C420=8 A0 A?5F80;878@0=8 ;01>@0B>@88 70 2AO:> >B 
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B578 =0?@02;5=8O. #@5?>4020B5;8 ?> ?>G2>7=0=85 2 
�8>;>38G5A:8O (0:C;B5B =0 %' A0  18;8 4>F. 4-@ #5BJ@ 
%B>O=>2, ?@>D. 4-@ !8=> !8=>2, 4>F. 4-@ �20= &>4>@>2, 
?@>D. 4-@  5B>48 &5>E0@>2 8 4@. (Biological Faculty, 2024)  

% @5H5=85 =0  8=8AB5@A:8O AJ25B >B 17. 09. 1948 3., 
A5 CG@54O20 %5;A:>AB>?0=A:0B0 0:045<8O „�5>@38 
�8<8B@>26, 2 :>OB> >B %>D89A:8 C=825@A8B5B ?@5<8=020B 
G5B8@8 D0:C;B5B0 3 �3@>=><8G5A:8, �>>B5E=8G5A:8, 
�5A>B5E=8G5A:8 8 �5B5@8=0@=><548F8=A:86. #@57 1953 3. 
>B %%� A5 >1>A>1O20B 3 28AH8 CG51=8 702545=8O: �8AH 
;5A>B5E=8G5A:8 8=AB8BCB; �8AH 25B5@8=0@=><548F8=A:8 
8=AB8BCB 8 %5;A:>AB>?0=A:0 0:045<8O „�. �8<8B@>2" - 8 
B@8B5 AJA A540;8I5 2 %>D8O, (Antipov-Karatev et al., 1960). 

%%� "�. �8<8B@>2" AB020 548=5= =0CG=>-CG515= 
:><?;5:A, AJG5B020I ?>43>B>2:0B0 =0 :04@8 A 28AH5 
>1@07>20=85 A DC=:F88 =0 0:045<8G=> =0CG=> CG@5645=85. 
#> 2@5<5 =0 =59=>B> AJI5AB2C20=5 4> 1975 3. ( 70:@8B0 A 
C:07 =0 �J@602=8O AJ25B № 1760 / 19.09.1975 3.), 2 
?@>4J;65=85 =0 28 3>48=8 2 %%� 5 DC=:F8>=8@0;0 :0B54@0 
#>G2>7=0=85 :J< �3@>=><8G5A:8O D0:C;B5B, >A=>20=0 ?@57 
1951 3. �=D>@<0F8OB0 70 B078 :0B54@0 5 >A:J4=0 ?>@048 
70:@820=5 =0 0:045<8OB0, => B0< ?@5?>4020B 54=8 >B =09-

284=8B5 ?> B>20 2@5<5 ?>G2>2548 :0B>: ?@>D. �;5=0 
�>;0@>20, G;. :>@. �5;8= �>9=>2, ?@>D. �>=:0 �>;G520, 
?@>D.  0@8= #5=:>2 8 4@.  

�@C30 G0AB >B 8AB>@8OB0 =0 @0728B85 =0 
#>G2>7=0=85B> 2 �J;30@8O A5 A2J@720 8 A C=825@A8B5BA:>B> 
>1@07>20=85 2 #;>2482. &0<, A ':07 =0 @535=BA:8O AJ25B >B 
4 023CAB 1945 3. 5 @07:@8B C=825@A8B5B A 420 D0:C;B5B0 3 
<548F8=A:8 8 03@>=><>-;5A>2J45=, 54=0 >B :0B54@8B5 =0 
?>A;54=8O 5 ?> „#>G2>7=0=855. #@57 1950 3. �3@>=><>-
;5A>2J4=8OB D0:C;B5B 5 >1>A>15= 2 A0<>AB>OB5;=> 28AH5 
CG8;8I5 3�8AH A5;A:>AB>?0=A:8 8=AB8BCB „�0A8; 
�>;0@>25, :>9B> 8<0 B@8 D0:C;B5B0: �3@>=><8G5A:8, 
&5E=>;>38G5A:8 8 �>70@>-3@048=0@A:8. �8AH8OB 
A5;A:>AB>?0=A:8 8=AB8BCB 5 ?@5>1@07C20= 2 �3@0@5= 
C=825@A8B5B 3 #;>2482 (�') A $5H5=85 =0 !0@>4=> 
AJ1@0=85 ?@85B> =0 10 0?@8; 2001 3. (Grekov et al., 2015).  
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(<7GD0 4. �3@0@5= '=825@A8B5B #;>2482  
(A=8<:0: https://www.au-plovdiv.bg) 

"A=>28B5 =0 :0B54@0 #>G2>7=0=85 2J2 �%�-#;>2482 
A0 ?>AB025=8 ?@57 1950 3. ?>4 @J:>2>4AB2>B> =0 ?@>D. �N@> 
�N@>2, :>9B> O @J:>2>48 2 ?@>4J;65=85 =0 30 3>48=8 8 
D>@<8@0 =59=8O >1;8: 8 AB0BCB. #@57 1999 3>48=0 :0B54@0 
�3@>E8<8O 5 >1548=5=0 A :0B54@0 #>G2>7=0=85. �25B5 
:0B54@8 28=038 A0 18;8 2>45I8 2 03@>=><8G5A:0B0 =0C:0 8 
03@0@=>B> >1@07>20=85 C =0A. �0 1>30B0B0 8AB>@8O 8 
B@048F88 =0 �0B54@0B0 A0 4>?@8=5A;8 A @01>B0B0 A8 
87BJ:=0B8 03@>E8<8F8 8 ?>G2>2548 :0B> ?@>D5A>@8B5 �20= 
#>?>2, �070@ %B0=G52, !8:>;0  0H52, %B5D0= �>@10=>2, 
�>@40=  0B52, �;0B0= &0=52, �N@> �N@>2, &>BN #5=52, 
�20= �B0=0A>2, &>=:> &>B52. � :0B54@0 „�3@>E8<8O 8 
#>G2>7=0=855 A530 @01>BOB 7 ?@5?>4020B5;8, >B :>8B> 1 
?@>D5A>@, 5 4>F5=B8 8 1 3;. 0A8AB5=B, :>8B> ?@5?>4020B 
704J;68B5;=8B5 48AF8?;8=8: �3@>E8<8O, #>G2>7=0=85 8 
)@0=5=5 =0 @0AB5=8OB0, :0:B> 8 8718@05<8B5 48AF8?;8=8: 
"F5=:0 =0 75<545;A:8 75<8, "F5=:0 =0 75<8 8 0:B828, 
&5E=>;>388 70 2J7AB0=>2O20=5 =0 C2@545=8 ?>G28 8 B5@5=8, 
)8<8G=8 <5;8>@0F88 =0 :8A5;8 8 70A>;5=8 ?>G28, 
#@>1;5<=8 ?>G28, #>G25=> ?;>4>@>485 8 B>@5=5 8 4@. 

"B 1950 4> A530 ;5:F88 8 C?@06=5=8O ?> ?>G2>7=0=85 
2 CG51=>B> 702545=85 2>4OB ?@>D. �N@> �N@>2, ?@>D. 
�5;8= �>9=>2, ?@>D. �>=:0 �>;G520, ?@>D. 4A= �20= 
�B0=0A>2, ?@>D. 4-@ &>=:> &>B52, 4>F. 4-@ !54O;:0 
%8<5>=>20, 4>F. 4-@ )@8AB> !5G52, 4>F. 4-@ #5BJ@ 
�@810G52, 4>F. �5A?8=0 )@8AB>20, 4>F. �0=G> �8<8B@>2, 

https://www.au-plovdiv.bg/
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4>F. %B5D0= �N@>2, 4>F. 4-@ �@0A8<8@ &@5=40D8;>2, 4>F. 
4-@ $040 #>?>20, 4>F. 4-@ �8>;5B0 �J;G520, 0A. 4-@ %B5D:0 
&>4>@>20, 3;. 0A. 4-@  ;045= �;<0;852, :0B> @J:>2>48B5; 
:0B54@0B0 5 4>F. !54O;:0 �>@40=>20. 

"A25= 2 �' #;>2482, #>G2>7=0=85 A5 87CG020 8 2 
#;>2482A:8O '=825@A8B5B „#08A89 )8;5=40@A:85 - 2 
:0B54@0 „�:>;>38O 8 ""%6, >A=>20=0 ?@57 1989 3. �=5A BO 5 
A?5F80;878@0=> AB@C:BC@=> 725=>, G8OB> >A=>2=0 7040G0 5 
40 >@30=878@0 8 ?@>25640 CG51=0, =0CG=>87A;54>20B5;A:0 8 
?@8;>6=0 459=>AB 2 >1;0ABB0 =0 5:>;>38OB0 8 >?0720=5B> =0 
>:>;=0B0 A@540. % >1CG5=85B> ?> 48AF8?;8=8, ?>A25B5=8 =0 
?>G28B5 8 BOE=>B> >?0720=5 A5 A2J@720B 8<5=0B0 =0 4>F. 
�5A5;8= �>;5H52, 4>F. �=35; *5:>2, 3;. 0A. 4-@ %;025O 
#5B@>20 (A?5F. �""%, �8>;>38G5A:8 D0:C;B5B =0 #').  

�8AF8?;8=0B0 #>G2>7=0=85 A5 ?@5?>4020 >I5 >B 
>A=>2020=5B> =0 �8AH8O �5A>B5E=8G5A:8 �=AB8BCB ?@57 
1956 3. - 2 :0B54@0 .�5A>2J4AB2>6 (4=5A �5A>B5E=8G5A:8 
'=825@A8B5B). � ?5@8>40 1974- 1994 3. ?@5?>4020B5;8B5, 
:>8B> @01>BOB 2 B078 >1;0AB A0 2 AJAB020 =0 :0B54@0B0 
„�:>;>38O 8 >?0720=5 =0 ?@8@>4=0B0 A@5406. #@57 1994 3. A5 
AJ74020 A0<>AB>OB5;=0 :0B54@0 „#>G2>7=0=85 8 5@>78O6, 
:>OB> >B 1999 3. 5 ?@58<5=C20=0 2 5#>G2>7=0=856. 

 

 
(<7GD0 5. �5A>B5E=8G5A:8 '=825@A8B5B  

(A=8<:0: www.ltu.bg) 

 

http://www.ltu.bg/
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#J@28OB ?@5?>4020B5; ?> #>G2>7=0=85 2J2 ��&� 5 
�=35; �5>@3852. #@57 1966 3. =08<5=>20=85B> =0 
48AF8?;8=0B0 A5 ?@><5=O =0 „�>@A:> ?>G2>7=0=85 6 A 
B8BC;O@ ?@>D. �. �>=>2, :>9B> 5 @5:B>@ =0 ?> :JA5= 5B0?. 
#@57 1979 3. 2 :0B54@0B0 A5 >1>A>1O20 48AF8?;8=0 
„#>G2>7=0=85 A >A=>28 =0 B>@5=5B>6 70 A?5F80;=>AB 
„"75;5=O20=55 A B8BC;O@ ?@>D. %25B;0 �5=G520. #@57 1992 
3. A5 2J25640 8 =>20 48AF8?;8=0 - „"?0720=5 =0 ?>G28B56 A 
B8BC;O@ ?@>D. �8B:0 �>@>20. �J< CG5=8B5, 4>?@8=5A;8 70 
@0728B85B> =0 ?>G2>7=0=85B> B@O120 40 A5 A?><5=5 8 8<5B> 
=0 ?@>D. �A5= �8>;G52 - @J:>2>48B5; =0 :0B54@0 5�@>78O 8 
1>@10B0 A =5O6 (195331973) 8  420 ?JB8 @5:B>@ =0 ��&� 
(196031966). 

#@57 1995 �8AH8OB ;5A>B5E=8G5A:8 8=AB8BCB A5 
?@5>1@07C20 =0 �5A>B5E=8G5A:8 '=825@A8B5B (�&'). %;54 
@07:@820=5 =0 =>28 D0:C;B5B8 :J< �&'  2 :0B54@0B0 
„"?0720=5 8 >1>30BO20=5 =0 ?@8@>4=0B0 A@5405 A5 
@07@01>B20B =>28 48AF8?;8=8 :0B> „#>G2>7=0=85, 
70<J@AO20=5 =0 ?>G28B5 8 2J7459AB285 2J@EC 
5:>A8AB5<8B55, „#>G2>7=0=85 8 >?0720=5 =0 ?>G28B55 8 
„#>G25=0 <8:@>18>;>38O5.  

#@57 2022 3. :0B54@0 „#>G2>7=0=855 5 70:@8B0, :0B> 
?@5?>4020B5;8B5 ?@5<8=020B >B=>2> 2 :0B54@0 
„�5A>2J4AB2>5. $J:>2>48B5;8 =0 :0B54@0 „#>G2>7=0=855 A0 
18;8 4>F. *25B0= �>@40=>2 (1995 3 2016), ?@>D. �N4<8;0 
 0;8=>20 (2016 3 2020) 8 4>F. %8<5>= �>340=>2 (2020 3 
2022). #@5?>4020B5;8, :>8B> 2>4OB ;5:F88 8 C?@06=5=8O ?> 
?>G2>7=0=85 2 <><5=B0 A0 4>F. %8<5>= �>340=>2, ?@>D. 
�8A5@ )@8AB>2, 3;. 0A. �0<5;8O #5B@>20, 3;. 0A. #025; 
#02;>2, 3; 0A.  �8;O=0 �@83>@>20-#5H520. #@5?>4020B5;8 
?> #>G2>7=0=85 A0  18;8 AJI> B0:0 8 ?@>D. �;5=0 �5;520, 
4>F. *25B0= �>@40=>2, ?@>D. �N4<8;0  0;8=>20, ?@>D. 
$>A8F0 #5B@>20 8 0A. �;048<8@ �;8=:8= (University of 

Forestry, 2023). 

"B 1994 #>G2>7=0=85 A5 ?@5?>4020 8 2 
=>2>AJ74045=8O �3@>=><8G5A:8 D0:C;B5B =0 �&', :0B> 
?@5?>4020=5B> ?@57 3>48=8B5 5  2J7;>65=> =0 ?@>D.  0@8= 
#5=:>2, 4>F. #0C=:0 �>68=>20, 4>F. $>A8F0 �;8520 8 0A. 
 8;5= �5=5;8=>2.  
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(<7GD0 6. '=825@A8B5B ?> �@E8B5:BC@0, %B@>8B5;AB2> 8 

�5>4578O (A=8<:0-'�%� https://uacg.bg/) 

 

#>G2>7=0=85B> 5 48AF8?;8=0, :>OB> A5 ?@5?>4020 8 2 
4@C3 B5E=8G5A:8 C=825@A8B5B 2 �J;30@8O 3 '=825@A8B5B0 ?> 
0@E8B5:BC@0, AB@>8B5;AB2> 8 35>4578O. "I5 AJA AJ74020=5B> 
=0 ?J@28O =53>2 ?@54H5AB25=8: - �J@602=0 ?>;8B5E=8:0 2 
%>D8O ?@57 1945 3. A;54 ?@5>1@07C20=5B> =0 �&' (�8AH5B> 
B5E=8G5A:> CG8;8I5) 2 %>D8O BC: A5 87CG020 
„ 5;8>@0B82=> ?>G2>7=0=855 A B8BC;O@ ?@>D. #5BJ@ 
�>O=>2. &>9 ?@5?>4020 =0 ABC45=B8B5 >B A?5F80;=>ABB0 
„)84@><5;8>@0B82=> AB@>8B5;AB2>5. "B 8-B5 D0:C;B5B0 =0 
�J@602=0B0 ?>;8B5E=8:0 ?@57 1953 3. A5 AJ74020B 4 28AH8 
B5E=8G5A:8 8=AB8BCB8: �=65=5@=>-AB@>8B5;5= 8=AB8BCB 
(�%�),  0H8==>-5;5:B@>B5E=8G5A:8 8=AB8BCB ( ��), 
 8==>-35>;>6:8 8=AB8BCB ( ��) 8 )8<8:>-B5E=>;>38G5= 
8=AB8BCB ()&�). #@57 1976 3. 2 B>3020H=8O �8AH 8=AB8BCB 
?> 0@E8B5:BC@0 8 AB@>8B5;AB2> (���%) 5 AJ74045=0 
<>45@=0 ?@>1;5<=0 =0CG=>87A;54>20B5;A:0 ;01>@0B>@8O 
(#!��) „)84@><5;8>@0F88 =0 ?>G28B55 :J< 
)84@>B5E=8G5A:8O D0:C;B5B =0 ���% >B ?@>D.  0@8= 
#5=:>2, :>9B> >B B078 3>48=0 ?@>4J;6020 A2>O 
?@>D5A8>=0;5= ?JB :0B> ?@5?>4020B5; 2J2 �8AH8O 
8=AB8BCB ?> 0@E8B5:BC@0 8 AB@>8B5;AB2> (���%) 2 %>D8O, 
:0B> 5 8 =58= @J:>2>48B5; 2 ?@>4J;65=85 =0 15 3>48=8. 
#@57 1992 3. =0CG=>87A;54>20B5;A:0B0 ;01>@0B>@8O A5 

https://uacg.bg/
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>1548=O20 A :0B54@0B0 5�5<5CAB@>9AB25=> ?@>5:B8@0=56 ?@8 
�5>4578G5A:8O D0:C;B5B =0 '�%� , :>OB> 5 ?@58<5=C20=0 2 
5�5<5CAB@>9AB2> 8 03@0@=> @0728B855. !0CG=>B> 
=0?@02;5=85 =0 :0B54@0B0 5 @07H8@5=> A ?@>1;5<0B8:0B0 =0 
87?>;720=5B> 8 >?0720=5B> =0 75<545;A:8B5 75<8. !58=  
@J:>2>48B5; 5 ?@>D.  0@8= #5=:>2. � '�%� ?@>D. #5=:>2  
2>48 ;5:F88 ?> „ 5;8>@0B82=> ?>G2>7=0=855, 
„#>G2>7=0=855, „�7?>;720=5 8 >?0720=5 =0 75<OB05, 
„ 5;8>@0F88 8 @5:C;B820F88 =0 ?>G28B55 8 „�>=8B8@>2:0, 
:0B53>@870F8O 8 3@C?8@0=5 =0 75<545;A:8B5 75<85 =0 
ABC45=B8B5 >B �5>4578G5A:8O 8 )84@>B5E=8G5A:8O 
D0:C;B5B. �0 ?@J2 ?JB C =0A B>9 >@30=878@0 :C@A 70 
A;5448?;><=0 :20;8D8:0F8O ?> >F5=:0 =0 75<545;A:8B5 
75<8.  

#@>D.  0@8= #5=:>2 (1930-2015) 5 A@54 =09-

@07?>7=0205<8B5 CG5=8 2 >1;0ABB0 =0 ?>G2>7=0=85B> 2 
�J;30@8O 8 =0 <564C=0@>4=> =82>. "A=>2=8B5 <C ?@8=>A8 
A0 :0:B> 2 >1;0ABB0 =0 :;0A8D8:0F8O 8 4803=>AB8:0 =0 
?>G28B5, B0:0 8 ?> ?@>1;5<8B5 =0 A57>==> 
?@5>2;06=O20I8B5 A5 ?>G28 2 �J;30@8O (#A524>?>47>;8AB8 
?>G28 8 �;8=5AB8 G5@=>75<8) 8 BOE=>B> <5;8>@8@0=5, 
>F5=:0B0 =0 75<545;A:8B5 75<8 8 2@J7:0B0 ?>G20 3 
75<545;A:0 :C;BC@0. #@>D.  0@8= #5=:>2 5 AJ740; =04 15 
=0CG=8 87A;54>20B5;8 2 >1;0ABB0 =0 ?>G2>7=0=85B>, 
CA?5H=> 70I8B8;8 4>:B>@0=BC@8 ?>4 =53>2> @J:>2>4AB2>. 
'A?5H=> 5 @J:>2>48; 45A5B:8 =0CG=>87A;54>20B5;A:8 8 
?@8;>6=8 ?@>5:B8 2 �J;30@8O 8 GC618=0 ( 0@>:>, %8@8O, 
�C259B, �5;8:>1@8B0=8O 8 4@.). 

#@5?>4020B5;8 ?> ?>G2>7=0=85 A0 ?@>D.  0@30@8B0 
 >=45H:0 (:>OB> 2 <><5=B0 5 @J:>2>48B5; :0B54@0 
„'AB>9G82> 75<5?>;720=5 8 C?@02;5=85 =0 8<>B85), 4>F. 
�=35;8=0 �0A:0;>20 (>B :0B54@0 „)84@>B5E=8:0 8 
E84@><5;8>@0F885), 4-@ �;8O +>;0:>2, 0A. �N1><8@ 
%B>O=>2. �5:F88 2 '�%� 87=0AO AJI> 8 ?@>D.  5B>48 
&5>E0@>2, :0B> E>=>@C20= ?@5?>4020B5;.   

#@57 1974 3., A @5H5=85 =0  8=8AB5@A:8 AJ25B, 
�>>B5E=8G5A:8OB 8 �5B5@8=0@=><548F8=A:8OB D0:C;B5B8 A0 
?@51078@0=8 >B 3@. %>D8O 2 3@. %B0@0 �03>@0. �25 3>48=8 
A;54 B>20  A >1548=O20=5B> =0 420B0 D0:C;B5B0 A5 AJ74020 
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�8AH 8=AB8BCB ?> 7>>B5E=8:0 8 25B5@8=0@=0 <548F8=0 
(���� ) 2 %B0@0 �03>@0. % @07@01>B20=5B> =0 =>28 CG51=8 
?;0=>25 8 :20;8D8:0F8>==8 E0@0:B5@8AB8:8 =0 
A?5F80;=>AB8B5 >B 1983 3. �>>B5E=8G5A:8OB D0:C;B5B :J< 
����  5 ?@58<5=C20= 2 �>>8=65=5@5=, ?>-:JA=> 2 
�3@0@=>-682>B=>2J45=, 0 ?@57 1995 3. 2 �3@0@5= A 
?@5@01>B5= CG515= ?;0= ?> AB0=40@B8B5 =0 52@>?59A:8B5 
AB@0=8 (Almanac TrU, 2021).  

% @5H5=85 =0 !0@>4=>B> AJ1@0=85 >B 1995 3. =0 1070B0 
=0 ����  8 �8AH8O <548F8=A:8 8=AB8BCB (� �) 3 %B0@0 
�03>@0 AJA AJI5AB2C20I8B5 :J< BOE D0:C;B5B8 8 
A0<>AB>OB5;=8 725=0 A5 AJ74020 &@0:89A:8OB C=825@A8B5B 
(&@'). #@57 3>48=8B5 &@' A5 @07H8@O20 A =>28 D0:C;B5B8 8 
A?5F80;=>AB8, ?> B>20 2@5<5 A5  @07:@820B 8  =>28B5 
A?5F80;=>AB8 „�3@>5:>;>38O5, „�3@>187=5A5 8 3>48=0 ?>-
:JA=> A?5F80;=>ABB0  „�3@>=><AB2>5. �A8G:8 B578 ?@><5=8 
2>4OB 4> =5>1E>48<>ABB0 >B @07@01>B20=5 =0 48AF8?;8=8 
:0B> „�0<J@AO20=5 =0 ?>G28B55 :J< A?5F80;=>AB 
�3@>5:>;>38O 8 „#>G2>7=0=855 70 A?5F80;=>AB 
�3@>=><AB2>  (Almanac, TrU, 2021).  

#J@28OB ?@5?>4020B5;, 2>45I ;5:F88 ?> B578 
48AF8?;8=8 5 ?@>D. %B>O=:0 �=520 >B "?8B=0B0 AB0=F8O ?> 
?>;82=> 75<545;85 :J< %%�. #@57 1999 3. A;54 :>=:C@A 70 
0A8AB5=B ?> #>G2>7=0=85 70?>G20 @01>B0 :J< �( 8 0A. 
 8<0 &>4>@>20. #@57 2011 3. :>30B> &5E=8G5A:8 :>;56 2 3@. 
/<1>; A5 ?@5>1@07C20 2J2 (0:C;B5B „&5E=8:0 8 
B5E=>;>3885 :J< &@' A5 2J25640 8 48AF8?;8=0B0 „�@>78O 
=0 ?>G28B55, 2>45=0 >B 4>F. �8>;5B0 �JB520.   

�>F. 4-@  8<0 &>4>@>20 :J< �( ?@8 &@' 5 >A=>25= 
?@5?>4020B5; ?> „#>G2>7=0=856, „�0<J@AO20=5 =0 ?>G20B0 8 
2J7459AB285 2J@EC 5:>A8AB5<8B55, „�3@>=><AB2>- 5B5@8G=> 
<0A;5=8 :C;BC@85 8 „�:>;>38O 8 >?0720=5 =0 >:>;=0B0 
A@5405. #@57 2011 B. G@57 ?@>5:B „$0728B85 =0 *5=BJ@ 70 
5;5:B@>==8 D>@<8 =0 48AB0=F8>==> >1CG5=85 2 &@'5, 5 
AJ74045= 5;5:B@>==8O :C@A ?> #>G2>7=0=85, :>9B> CA?5H=> 
A5 87?>;720 70 >=;09= >1CG5=85 =0 ABC45=B8 2 &@'. &O 5 
AJ02B>@ 5 =0 !0@JG=8: ?> ?@8;>6=0 5:>;>38O (Petkov et al., 

2011), 8<0 874045=> $J:>2>4AB2> 70 C?@06=5=8O ?> 
#>G2>7=0=85 (Todorova, 2014) 



 

 

 

 

 

 

5 ���� �$� 2024 %��&"��! ��! !� #"+��&�                               �.���$%�" #"+�"���%�" �$'��%&�" 

 

22 

 

$CA5=A:8OB C=825@A8B5B „�=35; �J=G525 5 ?@85<=8: 
=0 �8AH8O 8=AB8BCB ?> <0H8=>AB@>5=5, <5E0=870F8O 8 
5;5:B@8D8:0F8O =0 A5;A:>B> AB>?0=AB2> (��  �%%) 2 
$CA5, AJ74045= =0 12 =>5<2@8 1945 3., ?@58<5=C20= 
2?>A;54AB285 =0 �8AH5 B5E=8G5A:> CG8;8I5 „�=35; 
�J=G525 8 ?@5>1@07C20= 2 C=825@A8B5B =0 21 N;8 1995 3.  

�5:F88 ?> ?>G2>7=0=85 A5 G5B0B >B 4>F. �82:> 
�5<8@52 (182H ?@5?>4020B5;), ?@>D. #5BJ@ �8<8B@>2 =0 
ABC45=B8B5 03@>=><8 8 <038AB@8. �:04. )@8AB> �5;>52  
2>48 ;5:F88  ?> „#>G2>70I8B=> 75<545;855. �>F.  �5>@38 
 8B52 @01>B8 2 >1;0ABB0 70 C?@02;5=85 =0 ?>G25=8B5 8 
2>4=8 @5AC@A8 8 AJ74020 „�01>@0B>@8O ?> C?@02;5=85 =0 
?>G25=8 8 2>4=8 @5AC@A8 70 75<545;85B>6. � ?@>4J;65=85 
=0 20 3>48=8 AJI5AB2C20H5 AJ2<5AB=0 ;01>@0B>@8O <564C 
�#��$ „!. #CH:0@>25 8 $CA5=A:8O '=825@A8B5B - 

"�01>@0B>@8O ?> ?>G25=8 0=0;878 8 5@>78>==8 
87A;5420=8O" (University of Rouse , 2024). 

% @5H5=85 =0 !0@>4=>B> AJ1@0=85 >B N;8 1995 
3>48=0 �8AH8OB ?5403>38G5A:8 8=AB8BCB - �;03>523@04 A5 
?@5>1@07C20 2 .3>70?045= C=825@A8B5B "!5>D8B $8;A:8". � 
B>78 C=825@A8B5B ?>G2>7=0=85 A5 ?@5?>4020 2 �0B54@0 
"�5>3@0D8O, 5:>;>38O 8 >?0720=5 =0 >:>;=0B0 A@540", 
>A=>20=0 ?@57 1993 3. :0B> "�=65=5@=0 5:>;>38O 8 
35>3@0D8O5. �J;3>3>48H5= ?@5?>4020B5; B0< 5 4>F. �>9:> 
�>;52, :>9B> 2>48 48AF8?;8=0B0 5#>G2>7=0=85, 
70<J@AO20=5 =0 ?>G28B5 8 2J7459AB285 2J@EC 
5:>A8AB5<8B56. �>F. #0C=:0 �>68=>20 AJI> 5 ?@5?>4020;0 
:0B> E>=>@C20= ?@5?>4020B5;, :0:B> 8 0A8AB5=B !525=0 
 8B520 (South-West University, 2024). 

&5E=8G5A:8OB C=825@A8B5B (&') 2J2 �0@=0 5 AJ74045= 
?@57 1995 A;54 ?@5>1@07C20=5B> =0 �8AH <0H8==>-
5;5:B@>B5E=8G5A:8 8=AB8BCB 3 �0@=0 (?J@2>=0G0;=> :0B> 
 0H8==>-5;5:B@>B5E=8G5A:8 8=AB8BCB), AJ74045= ?@57 1962 
3.  

#>G2>7=0=85B> 2 &' - �0@=0 A5 ?@5?>4020  2 :0B54@0B0 
„$0AB5=852J4AB2>5 ( 0H8==>-B5E=>;>38G5= D0:C;B5B), 
:>OB> 5 ?@>D8;8@0I0 2 >1CG5=85B> =0 ABC45=B8 2 
A?5F80;=>AB „�3@>=><AB2>6, :>5B> AB0@B8@0 ?@57 2007. 
%?5F80;=>AB8B5, ?> :>8B> :0B54@0B0 >157?5G020 >1CG5=85B> 
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=0AB>OI8O <><5=B ?@5?>4020B5;8 ?> ?>G2>7=0=85 A0 ?@>D. 
�@03><8@ #;0<5=>2 (@5:B>@ =0 '=825@A8B5B0) 8 4>F. 4-@ 
#02;8=0 !0A:>20 (70<5AB=8:-@5:B>@) (Technical University, 
2024). 
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+C;4680=, A;54 B>20 4> 2018 3. ;5:B>@ ?> 48AF8?;8=0B0 5 
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?@>3@0<0 70 ABC45=B8B5 >B A?5F80;=>AB „�:>;>38O 8 
>?0720=5 =0 >:>;=0B0 A@5405 :J< �5>;>3>-?@>CG20B5;=8O 
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?>-:JA=> ?@8 >1CG5=85B> ?> 4@C38B5 A?5F80;878@0I8 
48AF8?;8=8, A2J@70=8 A >F5=:0 2J7459AB285B> 2J@EC 
>:>;=0B0 A@540, @5:C;B820F8O, :>=48F8>=8@0=5 8 
>?>;7>B2>@O20=5 =0 18B>28 >B?04JF8 (Mine and Geological  
University, 2024) 

,C<5=A:8OB C=825@A8B5B „�?8A:>? �>=AB0=B8= 
#@5A;02A:85 5 4J@6025= C=825@A8B5B, ?@5>1@07C20= :0B> 
B0:J2  ?@57 1995. "A=>20= 5 ?@57 1971 3. :0B> �8AH 
?5403>38G5A:8 8=AB8BCB. � C=825@A8B5B0 2 <><5=B0 A5 
>1CG020B ABC45=B8 ?> A?5F80;=>AB „$0AB8B5;=0 70I8B05, 
«�5>3@0D8O 8 @538>=0;=0 ?>;8B8:05; „�:>;>38O 8 >?0720=5 
=0 >:>;=0B0 A@5405. �5:F88 ?>  #>G2>7=0=85 87=0AOB 3;. 0A. 
4-@ �. �8<8B@>2 8 ?@5?. #;. +0<C@;89A:8. �@C38 
48AF8?;8=8 2 B5<0B8:0B0 =0 ?>G2>7=0=85B> A0: 
„�0<J@AO20=5 =0 ?>G28B5 8 2J7459AB285 2J@EC 
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«#>G2>7=0=85 8 35>3@0D8O  =0 ?>G28B55 - 0A. $. �070@>20 
(University of Sumen, 2024). 

!>2 1J;30@A:8 C=825@A8B5B 5 =>20 >1@07>20B5;=0 
8=AB8BCF8O, CG@545=0 =0 18 A5?B5<2@8 19913. !0C:0B0 
#>G2>7=0=85 5 A@54 107>28B5 2 >1CG5=85B> =0 ABC45=B8B5  
?> A?5F80;=>AB8B5 „�:>;>38O 8 >?0720=5 =0 >:>;=0B0 
A@5405 8 „�8>;>38O - >1I0 8 ?@8;>6=05 :J< 45?0@B0<5=B0 
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?> „#>G2>7=0=855, „"?0720=5 =0 ?>G25=8B5 @5AC@A85 8 
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Bulgarian University, 2024).  
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�57 40 5 =07=0G5= 70 87A;54>20B5;, ?@57 1909 3. 
=0?8A20 :0?8B0;=8O B@C4 „"1@07C20=5 =0 ?>G20B06 8 B0:0 
?>AB02O =0G0;>B> =0 87CG020=5 =0 35=578A0 8 >1@07C20=5B> 
=0 ?>G28B5. %;54 B>78 ?5@8>4 70?>G20 0:B82=0 

https://bg.wikipedia.org/wiki/1874
https://bg.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D0%B4%D0%BE%D0%BF
https://bg.wikipedia.org/wiki/%D0%9E%D1%81%D0%BC%D0%B0%D0%BD%D1%81%D0%BA%D0%B0_%D0%B8%D0%BC%D0%BF%D0%B5%D1%80%D0%B8%D1%8F
https://bg.wikipedia.org/wiki/%D0%A1%D0%BE%D1%84%D0%B8%D1%8F
https://bg.wikipedia.org/wiki/%D0%9C%D0%B8%D1%80%D0%BA%D0%BE%D0%B2%D0%BE
https://bg.wikipedia.org/wiki/%D0%A1%D0%BE%D1%84%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D1%8F_%D1%83%D0%BD%D0%B8%D0%B2%D0%B5%D1%80%D1%81%D0%B8%D1%82%D0%B5%D1%82
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=0CG=>87A;54>20B5;A:0, ?C1;8F8AB8G=0 8 >1I5AB25=0 
459=>AB. 

#> =53>2> ?@54;>65=85 4>  8=8ABJ@0 =0 BJ@3>28OB0 
8 75<545;85B>, ?@57 1911 3. 5 >B:@8B0 #>G2>254A:0 A5:F8O 
:J< �J@602=0B0 75<545;A:0 >?8B=0 AB0=F8O 2 %>D8O. &078 
8AB>@8G5A:0 40B0 A5 A<OB0 70 @>645=0 70 1J;30@A:>B> 
?>G2>7=0=85, 0 @J:>2>48B5;OB =0 A5:F8OB0 3 ?J@28OB 
?>G2>254 C =0A (&5>E0@>2, 2019). 

%;54 :0B> ?@57 1914-1915 3. A?5F80;878@0 2 
�5@<0=8O, 704J;1>G5=> A5 70?>7=020 A @CA:0B0 �>:CG052A:0 
H:>;0, B>9 ?@>4J;6020 40 87?J;=O20 H8@>:><0I01=0 
=0CG=0 ?@>3@0<0 70 87CG020=5 =0 ?>G25=8B5 8 ?>75<;5=8B5 
@5AC@A8 2 AB@0=0B0. 

#CH:0@>2 5 ?J@28OB CG5= C =0A, :>9B> CAB0=>28 
>A=>2=8B5 70:>=><5@=>AB8 =0 35>3@0DA:>B> 
@07?@>AB@0=5=85 =0 ?>G28B5 8 4>:070 03@>5:>;>38G=8O 
?>4E>4 70 87?>;720=5B> 8<. &>9 @07@01>B20 ?J@20B0 
!0F8>=0;=0 #>G25=0 :0@B0 8 ?J@20B0 <5B>48:0 70 
1>=8B5B=0 >F5=:0 =0 75<545;A:8B5 75<8, :>OB> 2=54@O20 2 
>1I8=8B5. &0:0 A ?J;=> ?@02> B>9 5 ?@87=0B >B =>28B5 
?>:>;5=8O 87A;54>20B5;8 70 #0B@80@E =0 1J;30@A:>B> 
?>G2>7=0=85. 
 

�"*�!& ��!. �.��! �����"� ��"�"� 
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$>45= =017 �5:5<2@8 1930 3. A. $>3>75=, �@0G0=A:8 
>:@J3 

#>G8=0; �5:5<2@8 1987 3., %>D8O 
�02J@H8; 5 38<=078O 2 3@. �O;0 %;0B8=0, 0 28AH5 2 

�3@>=><8G5A:8O D0:C;B5B =0 �%� „�. �8<8B@>25 2 %>D8O. 
"B 1959 4> 1962 3. CG0AB20 2 :><A><>;A:0 1@83040 2 

3@.  03=8B>3>@A:, %%%$, :J45B> @01>B8 :0B> 03@>=><. #@57 
?5@8>40 1963 3 1966 3. 5 0A?8@0=B =0 :0B54@0B0 ?> 
$0AB5=852J4AB2> :J<  >A:>2A:0B0 A5;A:>AB>?0=A:0 
�:045<8O „�. �. &8<8@O7525, :0B> 70I8B020 48A5@B0F8O =0 
B5<0 „�;8O=85 =0 @07;8G=8B5 03@>D>=>25 2J@EC 
?@>4C:B82=>ABB0 =0 D>B>A8=B570B0 ?@8 @07=>B8?=8 A>@B>25 
F0@528F05. %;54 B>20 ?>ABJ?20 :0B> 0A8AB5=B :J< :0B54@0B0 
?> (878>;>38O =0 @0AB5=8OB0 ?@8 �%� „�. �8<8B@>25, 
%>D8O. 

�8@5:B>@ 5 =0 �=AB8BCB0 ?> ?>G2>7=0=85 8 
?@>3@0<8@0=5 =0 4>1828B5 „!. #CH:0@>25 >B 1977 4> 1986 
3. (�#�, 2007, AB@. 63). 

�N15= �;>3>2 5 ?@54B5G0 =0 #@5F87=>B> �5<545;85 
(Precision Agriculture) 8 �:>;>38G=>B> �=65=5@AB2> 
(Ecological Engineering). 

„#@5F87=>B> 75<545;85 8 1J45I5B> =0 75<545;85B> 2 
�2@>?05 >?@545;O #@5F87=>B> �5<545;85 :0B>: „<>45@=0 
:>=F5?F8O 70 C?@02;5=85 =0 75<545;85B>, 87?>;720I0 
F8D@>28 B5E=8:8 70 =01;N45=85 8 >?B8<878@0=5 =0 
?@>F5A8B5 =0 75<545;A:> ?@>872>4AB2>5. "A=>2=8OB <><5=B 
BC: 5 >?B8<870F8OB0. �<5AB> ?@8;030=5B> =0 54=0:2> 
:>;8G5AB2> B>@>25 2J@EC FO;>B> ?>;5, ?@5F87=>B> 
75<545;85 2:;NG20 87<5@20=5 =0 ?>G25=8B5 20@80F88 2 
?>;5B> 8 AJ>B25B=> 040?B8@0=5 =0 AB@0B538OB0 70 B>@>25. 
&>20 2>48 4> >?B8<878@0=> 87?>;720=5 =0 B>@0, A?5ABO20=5 
=0 @07E>48 8 =0<0;O20=5 =0 2J7459AB285B> 2J@EC >:>;=0B0 
A@540 (EPRS, 2016); (AgroCares, 2020). 

�N15= �;>3>2 @07@01>B20 8 2=54@O20 
�3@>5:>;>38G=8O ?>4E>4 2 @0AB5=852J4=>B> ?@>872>4AB2> 
(�;>3>2 8 4@., 1980); (�;>3>2, 1981); (�;>3>2, 1984). &>78 
?>4E>4 5 5;5<5=B =0 �:>;>38G=>B> �=65=5@AB2> (Ecological 
Engineering). 
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�:>;>38G=>B> 8=65=5@AB2> 5 2J2545=> >B )0CJ@4 
"4C< 8 4@C38 (1963 3.), :0B> 87?>;720=5 =0 5AB5AB25=8 
5=5@389=8 87B>G=8F8 :0B> ?@5>1;04020I ?@8=>A 70 
<0=8?C;8@0=5 8 :>=B@>; =0 5:>;>38G=8 A8AB5<8. 
#@>87E>4JB =0 5:>;>38G=>B> 8=65=5@AB2> 5 2 @01>B0B0 =0 
Odum A 5:>;>38G=> <>45;8@0=5 8 A8<C;0F8O =0 5:>A8AB5<8 
70 C;02O=5 =0 E>;8AB8G=8 <0:@><>45;8 =0 5=5@389=8 8 
<0B5@80;=8 ?>B>F8, 2;8O5I8 2J@EC 5D5:B82=>B> 87?>;720=5 
=0 @5AC@A8B5 (Wikipedia, 2024).  

�;>3>2 8<0 @538AB@8@0=> 87>1@5B5=85 2  >A:20 - 
'AB@>9AB2> >?@545;5=8O 2;03>>15A?5G5==>AB8 @0AB5=89 
(�;>3>2, %25=B8F:89 8 4@., 1979). 

 

 
 (<7GD0 3. �5;530F8OB0 =0 �%! 2J2 �>;3>3@04 1973 
3. 

#> ?>:0=0 =0 �:04. �20= %. ,0B8;>2, #@54A540B5; 
=0 ��%)!�� 15H5 ?>:0=5=0 45;530F8O =0 �J;30@A:0B0 
�:045<8O =0 %5;A:>AB>?0=A:8B5 !0C:8 40 CG0AB20 2J2 
�A5AJN7=0B0 :>=D5@5=F8O ?> #@>3@0<8@0=5 =0 4>1828B5 >B 
A5;A:>AB>?0=A:8B5 :C;BC@8, ?@>2545=0 2J2 �>;3>3@04 >B 13 
4> 15 <0@B 1973 3.  
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� AJAB020 =0 45;530F8OB0 2;870E0 �:04. �C=N %B>52, 
�>F.  0@8O �>70@520, �>F. �N15= �;>3>2 8 !.%. 
�;5:A0=4J@ %04>2A:8 /286 (83C@0 3/. 

!0 :>=D5@5=F8OB0 8=B5@5A=8 4>:;048 87=5A>E0 
#@>D. �. �;8<>2, �-@ .. $>A, +;5=-:>@. &. �C;0:>2A:0O, 
#@>D. �0@0=>2A:89 8 4@. &578 ?>AB865=8O ?>AB028E0 
=0G0;>B> =0 ?@>3@0<8@0=5B> =0 4>1828B5 2 �J;30@8O 
(,0B8;>2, +C4=>2A:8, 1980). 

�0A;C6020 40 A5 >B15;568 548= 8=B5@5A5= 5?87>4. 
%;54 :>=D5@5=F8OB0 =0 BJ@65AB25=0B0 25G5@O, 
>@30=878@0=0 >B �>;3>3@04A:8O �� =0 �#%%, 15H5 
?>:0=5=0 54=0 >B BOE=8B5 AJB@C4=8G:8 40 87?55 =O:>;:> 
?5A=8.  

"G5284=> BO 15H5 4>1@0 ?528F0 8 A;54 425 ?5A=8 
�N15= �;>3>2, :>9B> C<55H5 <=>3> 4>1@5 40 A28@8 =0 
0:>@45>=, ?>8A:0 8 B>9 40 87?55 ?5A=8. &0:0 A5 ?>;CG8 54=> 
AJAB570=85. %;54 :0B> 8 420<0B0 87?OE0 =O:>;:>, B>9 :0B> 
A28@5H5 87?O 54=0 AB0@8==0 A818@A:0 ?5A5=. &>3020 
?528F8B8 2J7:;8:=0: „�B:C40 59> 87:>?0;!5 8 A5 ?@87=0 70 
?>1545=0. 

�N15= �;>3>2 ?>>I@O20H5 @07@01>B20=5B> 8 
2=54@O20=5B> =0 �2B><0B878@0=0B0 A8AB5<0 70 
03@>E8<8G5A:> >1A;C620=5 (�;>3>2 8 4@., 1977).  

#@8 ?>A5I5=8O =0 GC648 ?@028B5;AB25=8 45;530F88 
>15:B8 1OE0 �01>@0B>@8OB0 =0 �@JH=0@>20, �7G8A;8B5;=8O 
F5=BJ@ 8 #>;C02B><0B8G=0B0 ;8=8O 70 <0A>2 03@>E8<8G5A:8 
0=0;87 /286 (83C@0 4/. 
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(<7GD0 4. #>A5I5=85 =0 ?>;C02B><0B8G=0B0 ;8=8O 

#�� � (425B5 A=8<:8). 
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�;>3>2 @01>B5H5 ?> #@>5:B 70 873@0640=5 =0 
�815@=5B8G=0 A8AB5<0 70 B5E=>;>38G=> C?@02;5=85 =0 
@0AB5=852J4AB2>B>, 7040=85B> =0 :>OB> 15H5 CB2J@45=> >B 
#@54A540B5;O =0 *% =0 !�#% (�;>3>2, 1985a); (�;>3>2, 
1985b). 

#@57 1986 3. �N15= �;>3>2 702J@H20H5 A2>OB0 
�>:B>@A:0 48A5@B0F8O, :>OB> 70 AJ60;5=85 =5 <>60 40 
70I8B8 ?>@048 ?@56452@5<5==0B0 <C A<J@B. 
 

 

#$"(�%"$ �%%!. ���! #�&$"� �.$�'+�� 

 

 
 

 

 

$>45= =0 1 /=C0@8 1924 3., A.  0;5=>2>, /<1>;A:8 
>:@J3. #>G8=0; 1997 3., %>D8O 

�02J@H8; 5 %@54=>B> 75<545;A:> CG8;8I5 3@. 
%04>2>, 0 28AH5 2 )0@:>2A:8O A5;A:>AB>?0=A:8 �=AB8BCB 
„�.�. �>:CG0525, ':@09=0. 
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"B 1953 4> 1961 3. 5 48@5:B>@ =0 �>1@C460=A:8O 
75<545;A:8 �=AB8BCB 3@. �5=5@0; &>H52>. #@57 ?5@8>40 
1961-1962 3. 5 �0<.  8=8ABJ@ =0  8=8AB5@AB2>B> =0 
75<545;85B>. %?5F80;878@0 2 $>B0<AB54A:0B0 
5:A?5@8<5=B0;=0 AB0=F8O, �=3;8O, ?@8 #@>D5A>@ �C: 
(George W. Cooke). 

"B 1964 4> 1977 3. 5 48@5:B>@ =0 �=AB8BCB0 ?> 
?>G2>7=0=85 „!8:>;0 #CH:0@>25 A ?@5:JA20=5 >B 2 3>48=8, 
:>30B> 5 �0<. $5:B>@ =0 %5;A:>AB>?0=A:0 �:045<8O. $01>B8; 
5 :0B> AJ25B=8: 2J2 (�" 8 �025640I %5:B>@ ?> >E@0=0 8 
2J7?@>872>4AB2> =0 75<8B5 8 ?>G28B5 2 ?@>3@0<0B0 .!�# 
=0 ""! (�#�, 2007, AB@. 35) 

�;02=>B> =0?@02;5=85 =0 =0CG=0B0 <C @01>B0 5 
'AB>9G82>B> �:>;>3>AJ>1@07=> �5<545;85 (Sustainable 
Agriculture). *5;B0 =0 CAB>9G82>B> 75<545;85 5 40 704>2>;8 
=C648B5 =0 >1I5AB2>B> >B E@0=0 8 B5:AB8; 2 =0AB>OI5B>, 
157 40 :><?@><5B8@0 A?>A>1=>ABB0 =0 1J45I8B5 ?>:>;5=8O 
40 ?>A@5I=0B A>1AB25=8B5 A8 =C648. 

 #@>872>48B5;8B5 <>30B 40 87?>;720B <5B>48 70 
=0AJ@G020=5 =0 74@025B> =0 ?>G20B0, <8=8<878@0=5 =0 
87?>;720=5B> =0 2>40 8 ?>-=8A:8 =820 =0 70<J@AO20=5 2J2 
D5@<0B0 (Agricultural Sustainability Institute, 2019); 
(Wikipedia, 2019). 

&5@<8=JB „'AB>9G82> 75<545;855 5 45D8=8@0= ?@57 
1977 3. >B USDA :0B> 8=B53@8@0=0 A8AB5<0 >B @0AB8B5;=8 8 
682>B8=A:8 ?@>872>4AB25=8 ?@0:B8:8, 8<0I8 A?5F8D8G=> 
70 >15:B0 ?@8;>65=85, :>5B> 2 4J;3>A@>G5= ?;0= I5: 

 • 704>2>;O20B G>25H:8B5 =C648 >B E@0=0 8 D81@8 

 • ?>4>1@O20=5 =0 :0G5AB2>B> =0 >:>;=0B0 A@540 8 
1070B0 >B ?@8@>4=8 @5AC@A8, >B :>8B> 7028A8 
A5;A:>AB>?0=A:0B0 8:>=><8:0 

 • 40 87?>;720 =09-5D5:B82=> =52J7>1=>2O5<8B5 
@5AC@A8 8 @5AC@A8B5 2J2 D5@<0B0 8 40 8=B53@8@0, :J45B> 5 
?>4E>4OI>, 5AB5AB25=8B5 18>;>38G=8 F8:;8 8 :>=B@>;8 

 • ?>44J@60=5 =0 8:>=><8G5A:0B0 687=5A?>A>1=>AB =0 
75<545;A:8B5 >?5@0F88 

 • ?>4>1@O20=5 =0 :0G5AB2>B> =0 682>B =0 D5@<5@8B5 8 
>1I5AB2>B> :0B> FO;>. 

https://asi.ucdavis.edu/
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#> 8=8F80B820 =0 �20= �J@1CG52 5 70?>G=0B0 @01>B0 
?> AJ74020=5B> =0 �2B><0B878@0=0 A8AB5<0 70 ?@5?>@J:8 ?> 
B>@5=5 (�J@1CG52, %04>2A:8, 1974); (�J@1CG52 8 4@., 1975); 
(�J@1CG52, %04>2A:8, 1978). 

%?5F80;=> 2=8<0=85 B>9 >B45;O =0 D>AD>@=8O 
?@>1;5< 8 E8<870F8OB0 =0 75<545;85B> (Garbouchev, 1981). 

#@57 1982 3. �=AB8BCBJB 70 87>1@5B5=8O 8 @0F8>=0;870F88 5 
>1O28; @57C;B0B8B5 >B 5653>4=8O :>=:C@A "�7>1@5B5=85 
=0 <5A5F0". !0 ?J@2> <OAB> 5 :;0A8@0=> 87>1@5B5=85B> 
" 5B>4 70 ?>;CG020=5 =0 AC?5@D>AD0B=>-D>AD>@8B5= B>@", 
45;> =0 ?@>D. 4-@ �20= �J@1CG52 A :>;5:B82 >B !� 

�=AB8BCB ?> ?>G2>7=0=85 "!8:>;0 #CH:0@>2". 
�>:B>@A:0B0 <C 48A5@B0F8O =0 B078 B5<0 5 

?C1;8:C20=0 =0 1J;30@A:8 8 @CA:8 578: (�J@1CG52, 1978); 
(�K@1CG52, 1981). 

�20= �J@1CG52 5 ?@54B5G0 =0 87?>;720=5B> =0 
�5>3@0DA:8B5 �=D>@<0F8>==8 %8AB5<8 (Geographic 
Information Systems) 2 1J;30@A:>B> ?>G2>7=0=85 
(Garbouchev et al., 1978). 

�5>3@0DA:0 8=D>@<0F8>==0 A8AB5<0 (��%) 5 
:><?NBJ@=0 A8AB5<0 70 C;02O=5, AJE@0=O20=5, ?@>25@:0 8 
?>:0720=5 =0 40==8, A2J@70=8 A ?>78F88 =0 75<=0B0 
?>2J@E=>AB. ��% <>65 40 ?>:0720 <=>3> @07;8G=8 284>25 
40==8 =0 54=0 :0@B0, :0B> C;8F8, A3@048, ?>G28 8 
@0AB8B5;=>AB. &>20 ?>72>;O20 =0 E>@0B0 ?>-;5A=> 40 28640B, 
0=0;878@0B 8 @0718@0B <>45;8 8 2@J7:8 (GIS, 2024). 

�20= �J@1CG52 >@30=878@0 �B>@>B> AJ25I0=85 =0 
 564C=0@>4=>B> 4@C65AB2> ?> #>G25=8 8=D>@<0F8>==8 
A8AB5<8 (ISSS) 2 �J;30@8O (Sadovski, Bie, 1978). � =53> 
278<0B CG0AB85 87BJ:=0B8B5 A?5F80;8AB8 2 B078 >1;0AB �-@ 
%B59= �85, #@>D. �6>= �0CJ@, �-@ �0= $8:85, �-@ 
�;>AB5@<0= 8 #@>D. &5OG8. �86 (83C@0 5. 
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 (<7GD0 5. �B>@> AJ25I0=85 ?> #>G25=8 
8=D>@<0F8>==8 A8AB5<8 1977 3. 

% CA8;8OB0 =0 �J@1CG52 1OE0 >A83C@5=8 A@54AB20 ?> 
;8=8OB0 =0 ?@>5:B0 =0 (�" 40 1J45 70:C?5=0 AJ2@5<5==0 
87G8A;8B5;=0 B5E=8:0 70 �=AB8BCB0. &>20 15H5 =09-

<>I=8OB <8=8:><?NBJ@ 2 <><5=B0 70 AB@0=0B0. 

 
 

 (<7GD0 6.  8=8:><?NB5@ !"��-����#% 2 ��* 
1976 3. 
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