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 !"!#$%. 23456 .7743809:;.< =>40 ?4?@A3;.3 BC0D;0E: 9C38.F343< G=40;390D0 7:8: ;: 07;093 .;-

F3DC:H.. 10834. I3;040D.@37J0D0 C:E9.F.G 9C38.F343< 7:8: . BC07FC:;7F93;;0< 10834. .K C:7BC07FC:;3-
;.G. L=M38.;3;.3 108343< 9C313;;0D0 . BC07FC:;7F93;;0D0 F.B: 9 38.;?6 7.7F31? BC0D;0E: B0E904G3F 0B-

F.1.E.C09:F5 E:N.F? 7:809 9 C:E4.@;>K D30DC:I.@37J.K E0;:K. 

&'()!*+! ,'-*$: 9C38.F34. 7:8:, BC0D;0E, 7?11: OII3JF.9;>K F31B3C:F?C, =.0I.J7 
 

Summary. The goal of our experiments is optimization of forecast of apple orchard pests by integration of 

model of pests phonological development and spatial model of their spreading. The integrating of spatial and tempo-

ral type of models into one system allows to optimize the garden protection in the different geographical zones.  

Key words: garden pests, forecast, sum of effective temperatures, biofix 

 

.*!/!01!. P=40;;:G B4080Q0CJ: . G=40;;>< B.4.45N.J G94G6F7G 0B:7;>1. 9C38.-

F34G1. B40809 G=40;.. P=40;;>< B.4.45N.J 9 =4:D0BC.GF;>3 84G 3D0 C:E9.F.G D08> 10-

Q3F BC.937F. J B09C3Q83;.6  0F  25  80  60%, : G=40;;:G B4080Q0CJ: – 80 95% ?C0Q:G 
IC?JF09 [1-3].  

-E937F;0, @F0 C.7J B0F3C. ?C0Q:G 0F 9C38.F343<  9 E;:@.F345;0< 13C3 0BC3834G3F7G 
.K @.743;;07F56. (4G 0=37B3@3;.G 9>70J0< OII3JF.9;07F. BC. BC09383;.. E:N.F;>K 

13C0BC.GF.< D4:9;03 E;:@3;.3 .133F 0BC38343;.3 7C0J09 . 137F: .K BC.13;3;.G. &C:8.-

H.0;;0 BC. BC09383;.. E:N.F;>K 13C0BC.GF.< J?45F?C: ;: 0BC38343;;01 1:77.93 B08-

93CD:3F7G 7B40A;0< 0=C:=0FJ3. *9383;.3 J 1.;.1?1? 0FC.H:F345;0D0 90E83<7F9.G 13C0-

BC.GF.< B0 E:N.F3 C:7F3;.< ;: 0JC?Q:6N?6 7C38? G94G3F7G H3456 9383;.G OJ040D.@37J. 

?7F0<@.90D0 73457J0D0 K0EG<7F9: [4].  :?J0< . BC:JF.J0< 80J:E:;0, @F0 ;:.=0433 OII3J-
F.9;>1. . =3E0B:7;>1. 84G 0JC?Q:6N3< 7C38> G94G6F7G .;F3DC.C09:;;>3 7.7F31> E:-
N.F> C:7F3;.<, =:E.C?6N.37G ;: 807F093C;01 BC0D;0E3 C:E9.F.G 9C38.F343< 7/K J?45F?C.  

LB3C:F.9;:G . :83J9:F;:G .;I0C1:H.G 0F;07.F345;0 I.F07:;.F:C;0D0 707F0G;.G 
;:7:Q83;.< J:J 973D0 7:8:, F:J . 3D0 0F8345;>K ?@:7FJ09 10Q3F B0E904.F5 B3C3<F. 0F 
7.7F31> F0F:45;>K 0=C:=0F0J  J  40J:45;0<, BC. J0F0C0<  E:N.F;>3 13C0BC.GF.G BC090-

8GF7G F045J0 9 F3K 137F:K, D83 90E;.J:3F C3:45;>< C.7J B0F3C. ?C0Q:G [4].  

*C0J. 84G 79039C313;;0D0 BC09383;.G E:N.F;>K 13C0BC.GF.< ?7F:;:94.9:6F ;: 
07;093 108343< I3;040D.@37J0D0 C:E9.F.G 9C38.F34G, : DC:;.H> 3D0 C:7BC07FC:;3;.G – ;: 
=:E3 108343< BC0D;0E: BC07FC:;7F93;;0D0 C:7BC38343;.G. -7B045E09:;.3 OF.K 89?K F.B09 

108343< BC0D;0E: B0E904G3F BC.;GF5 ;30=K08.1>3 13C> 9 7C0J. B0G943;.G ;:.=0433 ?GE-
9.1>K I:E 9C38.F34G . F0@;0 9 F3K 137F:K 7:8:, D83 B40F;07F5 B0B?4GH.. BC39>A:3F OJ0-

;01.@37J.< B0C0D 9C380;07;07F.. 

(4G C:EC:=0FJ. 108343< I3;040D.@37J0D0 C:E9.F.G ;30=K08.1> .7K08;>3 8:;;>3 
J:J 9 0F;0A3;.. 9C38.F34G, F:J . 0JC?Q:6N3< 7C38> [2, 3, 5]. RC.13;3;.3 409?A3J 9 E:-
N.F3 C:7F3;.< 7 B0409>1 I3C010;01 .4. H93F;>K 0=43D@:3F ;:=4683;.G E: I3;040D.3< 

9C38.F34G . 8:SF 90E10Q;07F5 BC07438.F5 8.;:1.J? @.743;;07F. 3D0 B0B?4GH.. [3, 4, 6]. 

/ B07438;.3 D08> B0G9.4.75 F3K;040D.., J0F0C>3 0FJC>9:6F ;09>3 90E10Q;07F. 84G .E-
13C3;.G B0J:E:F343< I:JF0C09 0JC?Q:6N3< 7C38>, 7C38. ;.K :9F01:F.@37J.3 7F:;H.. 

84G .E13C3;.G . B3C3C:=0FJ. 13F30C040D.@37J.K 8:;;>K, 7.7F31> D40=:45;0D0 B0E.H.0-
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;.C09:;.G (GPS), D30DC:I.@37J.3 .;I0C1:H.0;;>3 7.7F31> ()-*), 7.7F31> B0883CQJ. 

BC.;GF.G C3A3;.< [4].  

23456 ;:A.K .7743809:;.< =>40 ?4?@A3;.3 BC0D;0E.C09:;.G 9C38.F343< G=40;3-
90D0 7:8: ;: 07;093 .;F3DC:H.. 108343< .K I3;040D.@37J0D0 C:E9.F.G . BC07FC:;7F93;;0-

D0 C:7BC38343;.G. 
 

234!5%+ 1 6!%-/+ 1,,'!/-*$017. -7743809:;.G BC0908.4. B0 89?1 9.8:1 9C38.-

F343< 7:8:: G=40;;:G B4080Q0CJ. Cydia pomonella L. . G=40;;>< B.4.45N.J (Hoplocampa 

testudinea Klug.). T3F308:;;>3 =>4. B04?@3;> B?F31 .7B045E09:;.G :9F01:F.@37J0< 13-
F307F:;H.. «!DC0UJ7B3CF».  :=4683;.G BC0908.4. J:J BCG1>1 ;:=4683;.31, F:J . B?-

F31 .7B045E09:;.G 2-?K F.B09 409?A3J: 
– 409?AJ. 7 B0409>1 I3C010;01 I0C1> «(345F:» – 84G G=40;;0<  B4080Q0CJ.; 

– 409?AJ. BCG10?D045;0< I0C1>, .ED0F0943;;>3 .E 4:1.;.C09:;;0< =?1:D. =340D0 

H93F:, B0JC>F>3 O;F01040D.@37J.1 J4331, – 84G G=40;;0D0 B.4.45N.J:. 
(4G 0=C:=0FJ. B3C90;:@:45;>K 8:;;>K =>4. .7B045E09:;> 7438?6N.3 13F08>: 

7.7F31: D40=:45;0D0 B0E.H.0;.C09:;.G (GPS), D30DC:I.@37J.3 .;I0C1:H.0;;>3 7.7F31> 

(GIS), 13F08040D.G, 07;09:;;:G ;: F30C.. ;3@3FJ.K 1;0Q37F9 (fuzzy logic). -;F3DC:H.G 
108343< =>4: BC09383;: BC. B010N. BC0DC:11 «BioClass» . «OptimClass». 

 

23,89/!01! #!:8';%$%-*. ?"%$&&'6 =%$ $@$!)' – Cydia pomonella L. R?F31 BC0-

9383;.G C3DC377.0;;0D0 :;:4.E: =>40 ?7F:;0943;0, @F0 F31B3C:F?C:, 94:Q;07F5 90E8?K:, 
07:8J. . 7J0C07F5 93FC: 0J:E>9:6F 94.G;.3 J:J ;: 0F409 7:1H09 ;: I3C010;;>3 409?AJ., 

F:J . ;: 0FJ4:8J? G.H 7:1J:1.. +C077-:;:4.E 13F30C040D.@37J.K I:JF0C09 B0J:E:4, @F0 

F31B3C:F?C: 90E8?K: J0CC34.C?3F 7 0F;07.F345;0< 94:Q;07F56 90E8?K:, :F107I3C;>1 

8:943;.31 . F31B3C:F?C0< ;: B093CK;07F. B0@9>, @F0 700F93F7F9?3F . 4.F3C:F?C;>1 8:;-

;>1 [2].  

RC.;.1:G 90 9;.1:;.3 7?F0@;?6 .E13;@.907F5 B0J:E:F343< F31B3C:F?C> 90E8?K:, 
=>40 ?7F:;0943;0, @F0 7?11: OII3JF.9;>K F31B3C:F?C (*U&) G94G3F7G D4:9;>1 BC38.J-
F0C01 BC. C:EC:=0FJ3 BC0D;0E: I3;040D.@37J0D0 C:E9.F.G 9C38.F343< [1, 2, 4, 5, 7]. R?F31 

.7B045E09:;.G O1B.C.@37J.K 8:;;>K ;:1. =>4 C:EC:=0F:; 13F08 ;34.;3<;0D0 B087@3F: 
*U&, 07;09:;;>< ;: 7.;?70.8:45;0< I?;JH.. .E13;@.907F. 7?F0@;>K B0J:E:F343< F31-

B3C:F?C>. V>40 ?7F:;0943;0, @F0 8:;;>3, B04?@3;;>3 B?F31 .7B045E09:;.G 7.;?70.8:45-
;0D0 13F08: B087@3F: *U&, =0433 F0@;0 0B.7>9:6F 7J0C07F5 C:E9.F.G 9C38.F34G J:J 9 
C:;;39373;;.< B3C.08, BC. =045A.K B3C3B:8:K B0J:E:F343< F31B3C:F?C> 90E8?K: 9 F3@3-
;.3 7?F0J, F:J  . 9 73C38.;3 43F:, BC. OJ7FC31:45;0 9>70J.K B0J:E:F34GK 8;39;>K F31B3-
C:F?C [7].   

RC. B07FC03;.. 108343< BC0D;0E: ;:1. =>4. .7B045E09:;> C3E?45F:F> 0F409: ;: 
I3C010;;>3 409?AJ. . 13F308:;;>3.   :@:40 ;3BC3C>9;0D0 0F409: 7:1H09 ;: I3C010;-

;>3 409?AJ. .7B045E?3F7G J:J F0@J: 84G ;:@:4: B087@3F: *U& 9 BC0D;0E.C09:;.. 70=>-

F.< .E =.040D.@37J0D0 H.J4: G=40;;0< B4080Q0CJ. (;:@:40 . 1:7709>< 43F .1:D0, ;:@:40 

. 1:770903  0FC0Q83;.3 D?73;.H) [3, 5, 8].  

V>4: C:EC:=0F:;: I.E.040D.@37J:G 7K31:  «*U& – 0FC0Q83;.3 – 43F», 9>C:Q3;;:G 9 
BC0H3;F:K.  UF: 7K31: B0E904G3F 0BC3834.F5  K08 C:E9.F.G G=40;;0< B4080Q0CJ. 9 E:9.-

7.107F. 0F 7J0C07F. ;:J0B43;.G *U& . J04.@37F90 B0J043;.< 9 F3J?N31 D08?. 

RC. C:EC:=0FJ3 BC0D;0E09 1> @:7F0 7F:4J.9:317G 7 BC0=4310< ;3B04;0F> .;I0C1:-
H... (4G 0B.7:;.G 7.7F31> “C:7F3;.3 - 9C38;>< 0CD:;.E1 - 0JC?Q:6N:G 7C38:” =>4: C:E-
C:=0F:;: 13F08040D.G, J0F0C:G B0E904G3F B07FC03;.3 10834. BC0D;0E: ;: 07;093 ;3B04-

;0< .;I0C1:H.. . .83;F.I.J:H.. ;34.;3<;>K 7.7F31 =045A0< C:E13C;07F.. T3F08040-

D.G =>4: C:EC:=0F:;: ;: 07;093 F30C.. ;3@3FJ.K 1;0Q37F9 (fuzzy logic) [9].  



 !"# $% &'"($ ) " *+, --*./. &01. 2. 2013 

 

43 

RC. BC.13;3;.. OF0< 13F08040D.. ;:1 ?8:4075 C3A.F5 3 E:8:@., ;30=K08.1>3 84G 
C:EC:=0FJ. BC0D;0E::  

– B3C3908 E:9.7.107F3< 9 4.;3<;?6 I?;JH.6 . E;:@3;.< 973K I:JF0C09 9 38.;?6 

C:E13C;07F5; 
– 0BC38343;.3 94.G;.G . 7.4> 94.G;.G J:Q80D0 I:JF0C:; 
– 0=M38.;3;.3 I:JF0C09 9 38.;>< BC38.JF0C. 

T08345 I3;040D.@37J0D0 BC0D;0E: =>4: C:EC:=0F:;: ;: =:E3 40D.7F.@37J0< JC.90< 

7J0C07F. C:E9.F.G 9C38.F34G, B?F31 B07FC03;.G 84G J:Q80D0 BC38.JF0C: I?;JH.. 0FJ4.J:           
(C.7. 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

'.7. 1. )C:I.J C:E9.F.G G=40;;0< B4080Q0CJ., 1-3 B0J043;.3, 2008 D. 
 

LFBC:9;>1 B?;JF01 BC0D;0E: 74?Q.F 8:F: ;:@:4: ;3BC3C>9;0D0 43F: 7:1H09, “V.0-

I.J7”. T08345 =>4: :BC0=.C09:;: 9 BC0.E9087F93;;>K ?7409.GK 9 2008-2012 DD. B?F31 

9>8:@. 7.D;:4.E:H.< . BC09383;.G 13C0BC.GF.< B0 =0C5=3 7 G=40;;0< B4080Q0CJ0< 9 1-

01 . 2-01 B0J043;.GK. 

 

?"%$&&/1 =#%#%A.#) – Hoplocampa testudinea Klug. RC0908G 10;.F0C.;D BC. B010-

N. J4339>K 409?A3J =340D0 H93F: [6], =>40 ?7F:;0943;0, @F0 9C38.F345 C:7BC07FC:;G3F7G 
B0 F3CC.F0C.. 7:8: ;3C:9;013C;0. ':7BC07FC:;3;.3 9C38.F34G E:9.7.F J:J 0F 13F30C040-

D.@37J.K ?7409.< D08:, 7C0J: 70EC39:;.G B40809, F:J . 0F J04.@37F9: ?C0Q:G ;: 83C395GK. 

/EC074>3 ;:73J01>3 9>K08GF ;: B093CK;07F5 . B0G94G6F7G 9 JC0;:K 83C39539 G=40;. B3-

C38 H93F3;.31. T:7709>< 43F . 0FJ4:8J: G.H BC0.7K08.F 9 B3C.08 H93F3;.G G=40;.. / ;:-
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7:Q83;.GK 713A:;;>K 70CF09 B.4.45N.J. J0;H3;FC.C?6F7G ;: 83C395GK, H93F3;.3 J0F0-

C>K ;:@.;:3F7G C:;5A3. / 79GE. 7 OF.1 70CF:, J0F0C>3 H93F?F C:;5A3, B09C3Q8:6F7G B.-

4.45N.J01 7.45;33 [10]. 

/ 0F8345;>3 D08> G=40;;>< B.4.45N.J 0=C:E?3F 0@:D. 7 B09>A3;;0< @.743;;0-

7F56 [1, 4]. '3E?45F:F> ;:=4683;.<, BC0908.1>K 9  G=40;3901 7:8? .;7F.F?F:, B0J:E:4., 

@F0 137F: 0=C:E09:;.G 0@:D09 ;3 B07F0G;;> . 13;G6F7G B0 D08:1. &:J, 9 2002 D08? ;: 16 

409?A3J =>40 0F40943;0 100 .1:D0 9C38.F34G, .E ;.K 94 070=. – ;: 409?AJ. 93CK;3D0 CG-
8: 2-0< J43FJ., 5 070=3< – ;: 409?AJ. 3-3< J43FJ. . 1 070=5 – ;: 4-0< J43FJ3, 70CF 7C38;3-
D0 7C0J: 70EC39:;.G *4:9: B0=38.F34G1.  

 : 409?AJ:K, J0F0C>3 =>4. 9>93A3;> 9 1-0< J43FJ3,  G=40;;>< B.4.45N.J ;3 =>4 

0=;:C?Q3;, 70CF T34=:. "C0Q:<;07F5 ;: 83C395GK OF0D0 70CF: 9  2002 D08? =>4: ;3E;:@.-

F345;0<. R09C3Q83;;07F5 B40809 G=40;. 90 2-0< J43FJ3 9 7C38;31 707F:9.4: 26 %. / F0 

Q3 9C31G, 9 3-3< J43FJ3 J04.@37F90 B09C3Q83;;>K B40809 =>40 C:9;0 5,6%.  

/ 2003 D08?, 9 H3401, =>40 0F40943;0 15 B.4.45N.J09, .E ;.K 11 070=3< 9 1-0< 

J43FJ3, 2 B.4.45N.J: 90 2-0< J43FJ3 . B0 08;01? OJE31B4GC? ;: 409?AJ:K .E 3-3< . 4-0< 

J43F0J, 70CF: T34=: . *4:9: B0=38.F34G1. L=>@;0 84.F345;07F5 43F: B.4.45N.J: 70-

7F:94G3F 12-16 8;3< [1]. / 2005 D 937;: 9>8:4:75 E:FGQ;:G, 7 @:7F>1. 9>B:83;.G1. 07:8-

J09 . C:7FG;?F>1 B3C.0801 H93F3;.G, @F0 =4:D0BC.GF;0 84G C:E9.F.G G=40;;0D0 B.4.45-
N.J:. / 2005 D08? 43F G=40;;0D0 B.4.45N.J: ;:=468:47G ;: BC0FGQ3;.. 27 8;3<. ,: 9375 
B3C.08 43F: 9 7:8? =>40 0F40943;0 164 B.4.45N.J:, .E ;.K 9 1-0< J43FJ3 – 124 070=..  : 
08;? 409?AJ? =>40 0F40943;0 120 B.4.45N.J09. &:J.1 0=C:E01, 9 2005 D08?  F0Q3 =>4 

0=;:C?Q3; 0@:D 9C38.F34G, ;0 ?Q3 9 1-0< J43FJ3 7:8:.   
 

+04.@37F90 0F40943;;>K 070=3< B.4.45N.J: ;: 1 409?AJ? B0 J43FJ:1 7:8: 
)08 

1-:G J43FJ: 2-:G J43FJ: 3-:G J43FJ: 4-:G J43FJ: 

2002 0 0 0 0 0 39 52 3 0 3 2 0 0 0 1 0 

2003 3 2 3 3 1 0 0 1 1 0 0 0 0 0 0 1 

2004 1 1 0 1 1 2 2 0 0 0 0 0 0 1 0 0 

2005 2 120 2 0 11 3 1 5 10 1 0 8 0 0 1 0 

2006 0 9 0 0 5 8 9 3 0 0 0 0 1 0 0 0 

2007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2008 0 0 0 1 0 0 1 1 0 0 0 0 1 0 4 1 

 

R0 4.F3C:F?C;>1 8:;;>1,  B09>A3;;:G 94:Q;07F5 90E8?K: . 07:8J. 90 9C31G H93-
F3;.G G=40;. G94G6F7G 08;.1. .E ?7409.<, 7B070=7F9?6N.K 1:770901? C:E1;0Q3;.6 G=-

40;;0D0 B.4.45N.J:. +C013 F0D0 ?J:E>9:3F7G, @F0 F3 70CF: G=40;., J0F0C>3 0F4.@:6F7G 
C:;;.1 7C0J01 70EC39:;.G, A.C0J0< C:7J.8.7F0< JC0;0< . 0=.45;>1 H93F3;.31,  BC.-

943J:6F B.4.45N.J: =045A3 [9].  

/37;: 2005 D08: B0 F31B3C:F?C;>1 B0J:E:F34G1  BC.13C;0 ;:K08.4:75 ;: ?C09;3 
2002 D08: . =>4: =4.Q3 J 7C38;31;0D043F;.1, ;0 B0 J04.@37F9? 9>B:9A.K 07:8J09 0B3-

C3Q:4: E;:@3;.G 7C38;31;0D043F;.K 8:;;>K 9 1,8-2  C:E:. L7:8J. 9 2005 D08?  9>B:8:4. 9 
:BC343 9 1:3. / :BC343 0;. 9>B:4. 9 3-3< 83J:83, 90 9C31G H93F3;.G G=40;. . 707F:9.4. 21 

11 (BC. ;0C13 12 11). *C38;33 E;:@3;.3 0F;07.F345;0< 94:Q;07F. 90E8?K: 9 3-3< 83J:83 
:BC34G 707F:9.40 74%.   

W09?AJ:, ;: J0F0C0< =>40 0F13@3;0 1:J7.1:45;03 J04.@37F90 0F40943;;>K B.-

4.45N.J09 – 120 070=3<, ;:K08.4:75 9=4.E. E:N.F;0< 4370B0407>, D83 83C395G 1:J7.-

1:45;0 E:N.N3;> 0F 93FC:.  30=K08.10 0F13F.F5, @F0 . H93F3;.3, . ?C0Q:< 9 2005 D08? 

;: OF01 70CF3 =>4. 0=.45;>1.. R09C3Q83;;07F5 B40809  ;: 70CF3 T34=: 9 1-0< J43FJ3 
9:C5.C09:4: 0F 31 80 40%.  '3E?45F:F> ;:=4683;.< B074?Q.4. 07;090< 84G B07FC03;.G 
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