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G8==8:8 ?>H:>465==O, 1V>V=48:0FVO.  

 

SUMMARY 

 

Orlovskyi O.V. Vitality of the trees in the urban cenoses of Poltava in 

dependence on the anthropogenic load. – Qualifying scientific work on the rights of 

the manuscript.  

Thesis for a Doctor of Philosophy Degree, Speciality 091 – «Biology». 

Korolenko National Pedagogical University, Poltava, 2025. 

 

The dissertation presents theoretical generalizations and data analysis on the 

species composition of trees in the urban ecosystems of Poltava and the features of 

the response of tree health and growth indicators to anthropogenic factors. 

Urban green spaces beautify the environment and perform a variety of 

ecological functions, including releasing oxygen, improving the microclimate, 

trapping dust and noise, and absorbing or neutralizing industrial and vehicle 

emissions. At the same time, urban trees are weakened by air and soil pollutants, soil 

compaction, and mechanical damage during construction work, making them 

susceptible to pathogens and phytophagous insects’ damage.  

Many studies have been devoted to increasing the sustainability of urban 

plantings, assessing the ability of individual tree species to absorb dust and gaseous 

emissions, as well as their resistance to various natural and anthropogenic factors. 

As a result of such studies, a list of plant species for urban areas has been formed.  

It is known that the sustainability of plantings depends not only on features of 

individual species but also on their diversity. At the same time, street plantings often 
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consist of a small number of tree species, as considering the requirements of each 

species for site conditions makes maintenance difficult. Poltava's green spaces 

account for over 30% of the city's total area. At the same time, there has been no 

comparison of tree species composition in plantings with various anthropogenic 

loads and the response of tree health and growth indicators to these factors, which is 

important for better adaptation to climate change in urban cenoses. 

The methods used in the study included planting surveys, identifying of tree 

species composition, assessment of health condition, defoliation, damage types, 

sampling and analysis (measuring increment, leaf area, identifying the types of 

damage), calculation of biodiversity indicators, methods of synphytoindication of 

environmental conditions, analysis of climatic indicators, dendrochronological 

methods, and statistical data analysis.   

Since all natural and anthropogenic factors act against the background of 

climate change, the climatic indicators of the study years (2021-2024) were analyzed 

in comparison with long-term data from the Poltava weather station (1993-2022). 

The trend of increasing air temperature, earlier beginning and later end of the 

growing season, and longer duration of the growing season was confirmed. These 

changes can affect the development of trees, their pests, and pathogens. A significant 

decrease in precipitation and hydrothermal coefficient was found in 2024 compared 

to long-term data, which negatively affects the growth and resistance of trees to 

natural and anthropogenic factors. 

In the surveyed plantings of Poltava, 30 species of dendroflora from 21 genera 

of 15 families were identified, with the most represented species being Norway 

maple (Acer platanoides L.), horse chestnut (Aesculus hippocastanum L.), small-

leaved lime (Tilia cordata Mill.) and black poplar (Populus nigra L.). 

The calculation of tree diversity indices in different types of plantings 

revealed that with increasing anthropogenic load, the indices of species richness 

(DMn), evenness (EH) and diversity (H) in street plantings increased, while the 

dominance index (DBP) decreased, and the differences in species composition of 

the dendroflora of the street and park plantings increased.  
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The synphytoindication in certain zones of the Pririchkovyi Park made it 

possible to assess the compliance of the tree species composition with ecological 

conditions. Thus, among the 12 species of deciduous trees, the light-loving black 

locust (Robinia pseudoacacia L.) and the silver birch (Betula pendula Roth.) were 

presented in the zone with a high recreational load, which is characterized by a 

decrease in soil aeration due to soil compaction. The expediency of considering the 

environmental amplitudes of factors when selecting tree species to expand their 

range was confirmed.  

The survey in the street, park, and intra-quarter plantings in Poltava shows a 

deterioration in the health of all tree species as the intensity of traffic increases. 

English oak (Quercus robur L.) and black locust were the most resistant, and the 

horse chestnut was the least resistant due to severe damage by horse-chestnut 

leafminer (Cameraria ohridella Deschka & Dimić, 1986). 

Burns, mines, gnaws, punctures, galls, and spots were found on the leaves of 

trees, and the prevalence of certain types of damage depended on the tree species 

and the intensity of traffic. For example, the leaves of the horse chestnut were mostly 

damaged by horse-chestnut leafminer, and those of Norway maple by the fungus 

Rhytisma acerinum (Pers.) Fries. 

Leaf burns were detected on all tree species growing in conditions of medium 

traffic intensity, and the spread of burns increased at high traffic intensity. The 

spread of leaves with burns was highest on small-leaved lime (10.2±3.03% and 

42.2±4.94% in sample plots with medium and high traffic intensity, respectively) 

and on Norway maple (12.5±3.31% and 36.3±4.81%, respectively).   

In addition to air pollutants, the health of trees was affected by root growth 

restriction and mechanical damage to the crown, particularly as a result of intensive 

crown formation. It was found that the health of small-leaved lime and horse 

chestnut trees exposed only to transport emissions was somewhat better than that of 

trees with root growth restriction, and the health of black locust, small-leaved lime, 

and horse chestnut trees growing under the influence of transport emissions alone 

was somewhat better than that of trees with mechanical impact on the crown.  
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The data obtained in other regions on the decrease in the growth of shoots of 

the current year, the average number of leaves per shoot and their area with 

increasing traffic intensity were confirmed. 

The growth of shoots of silver birch decreased to the greatest extent, which in 

areas with medium and high traffic intensity was 21.7 and 33.2% less than in areas 

with low traffic intensity. Differences in the average number of leaves per shoot in 

areas with medium and low traffic intensity ranged from 12.2% for horse chestnut to 

22.5% for silver birch, and in areas with high and low traffic intensity - from 20.7% 

for horse chestnut to 37.3% for silver birch. 

 The proportion of damaged leaf area of horse chestnut and Norway maple in 

areas with medium traffic intensity was higher than in areas with low traffic 

intensity, by 30.6 and 11.8%, respectively. At the same time, in areas with high 

traffic intensity, this indicator was lower than in areas with medium traffic intensity, 

which is associated with the negative impact of air pollutants on biotic factors of leaf 

damage.  

Quantitative assessment of the differences in the dynamics of radial growth of 

horse chestnut in the arboretum and near the road with heavy traffic in the periods 

before the horse-chestnut leafminer invasion (1992-2007) and after it (2008-2023) 

revealed common years of minima (2000, 2012 and 2017) and maxima (1997, 2003 

and 2018), which is due to the common influence of climatic factors on all plantings.  

At the same time, the average annual radial growth of horse chestnut in the 

arboretum was greater than near the road with heavy traffic, both in 1992-2007 - 

before the horse-chestnut leafminer invasion (2.55±0.11 and 2.27±0.09 mm, 

respectively), and in 2008-2023 - after the invasion (1.91±0.10 and 1.36±0.08 mm, 

respectively). In the second period, the radial growth of the horse chestnut near the 

road decreased by 40 %, and in the arboretum - by 25 %.  

Under the additional influence of transport emissions in the plantings near the 

road, a trend of a steady decline in the growth of horse chestnut trees was found. In 

the arboretum, fluctuations in growth over the years occurred following weather 

conditions, which is confirmed by significant correlation coefficients. Thus, in the 
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plantings near the road for the period 2008-2022, significant positive correlations 

were obtained between the radial growth of horse chestnut and precipitation per 

hydrological year, average winter temperatures, and the Forest Aridity Index (FAI), 

and a negative correlation was obtained with the minimum temperatures for the 

hydrological year. 

The results of the assessment of dendroflora species diversity in different 

types of plantings in Poltava, ecological requirements and resistance of individual 

species to natural and anthropogenic factors can be taken into account when 

enriching the range of species in urban forests of Poltava in the context of climate 

change. Identification of biotic factors of damage to individual tree species allows 

to improve surveillance, and measures to prevent leaf damage and minimize the 

consequences. The identification of informative morphometric indicators of trees 

that respond to anthropogenic emissions is appropriate for use in monitoring 

programs. At the same time, it is necessary to consider other factors affecting the 

growth and health of these trees, whose impact is integrated by radial growth. 

These methodological provisions can be implemented in the activities of the 

Municipal Enterprise <Decorative Cultures= of the Poltava City Council, as well as 

in the educational process of the Faculty of Natural Sciences and Management of V. 

G. Korolenko Poltava National Pedagogical University during the preparation and 

teaching of the courses <Botany= and <General Ecology=, as well as during the field 

practice of students. 

 

Keywords: dendroflora, anthropogenic loading, tree health, damage factors, 

bioindication.  
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#�$��І� #"�!�'�!Ь І %�"$"'�!Ь 

## – ?@>1=0 ?;>I0 
�A. – V=45:A A0=VB0@=>3> AB0=C 45@52 
�&� – 3V4@>B5@<VG=89 :>5DVFVє=B 
Ac. neg. – :;5= OA5=>;8AB89 (Acer negundo L.) 

Ac. plat. – :;5= 3>AB@>;8AB89 (AAer platanoides L.) 

Aes. hipp. – 3V@:>:0HB0= 728G09=89 (Aesculus hippocastanum L.) 
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Bet. pend. – 15@570 ?>28A;0 (Betula pendula Roth.) 

Cat. big. – :0B0;ь?0 728G09=0 Catalpa bignonioides Walt. 

Cer. can. – F5@F8A :0=04Aь:89 Cercis canadensis L. 

Cer. sil. – F5@F8A є2@>?59Aь:89 Cercis siliquastrum L. 

Cr. laev. – 3;V4 728G09=89 (Crataegus laevigata L.) 

El. com. – <0A;8=:0 A@V1;OAB0 (Elaeagnus commutata Bernh. ex Rydb.) 

Frax. ex. – OA5= 728G09=89 (Fraxinus excelsior L.) 

Jugl. regia – 3>@VE 2>;>Aь:89 (Juglans regia L.)  

L. dec. – <>4@8=0 є2@>?59Aь:0 (Larix decidua Mill.) 

P. ab. – O;8=0 728G09=0 (Picea abies (L.) H. Karst.) 

P. gl. – O;8=0 :>;NG0 (Picea glauca (Moench) Voss) 

P. trem. – >A8:0 (Populus tremula L.) 

Pop. alba – B>?>;O 1V;0 (Populus alba L.) 

Pop. nigr. – B>?>;O G>@=0 (Populus nigra L.) 

Pr. cer. – 28H=O 728G09=0 (Prunus cerasus L.) 

Pr. spin – B5@5= :>;NG89 (Prunus spinosa LN) 
Q. rob. – 4C1 728G09=89 (Quercus robur L.) 

Q. rub. – 4C1 G5@2>=89 (Quercus rubra L.) 

Rhus typh. – AC<0E >;5=5@>389 (Rhus typhina L.) 

Rob. ps. – @>1V=VO 728G09=0 (Robinia pseudoacacia L.) 

S. alba – 25@10 1V;0 (Salix alba L.) 

Sorb auc. – 3>@>18=0 728G09=0 (Sorbus aucuparia L.) 

Sorb. scand. – 3>@>18=0 ?@><V6=0 (A:0=48=02Aь:0) (Sorbus scandica (L.) Fr.) 

T. cord. – ;8?0 A5@F5;8AB0 (Tilia cordata Mill.) 

T. plat. – ;8?0 H8@>:>;8AB0 (Tilia platyphyllos Scop.) 

U. min – 15@5AB (U. minor Mill.)  

І=45:A8 5і>@і7=><4=іBBя 

S – :V;ь:VABь 284V2  
N – :V;ь:VABь >A>18=  
DMn – V=45:A  5=EV=V:0  
DMg – V=45:A  0@30;5D0  
Ds – V=45:A %8<?A>=0  
DBP – V=45:A �5@35@0-#0@:5@0  
H – V=45:A ,5==>=0 
І=45:A ?>@і6=я==я 5і>B 
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ECDB@B:AVEFь B>D9@<I 6<8V6 89D96 CB7?<A4F< C<? V 74;BCB8V5AV 6<><8< [158, 

160], 4 F4>B: 6<FD<64?VEFь 8B 8VW DV;AB@4AVFA<I CD<DB8A<I V 4AFDBCVKA<I 

K<AA<>V6 [88, 94, 113, 118, 193]. 'A4E?V8B> F4><I 8BE?V8:9Aь EHBD@B64AB 

C9D9?V> 6<8V6 DBE?<A, O>V C9D964:AB 6<E48:GNFь G A4E48:9AAOI A4E9?9A<I 

CGA>FV6 [30, 190, 196]. �V8B@B, MB EFV=>VEFь A4E48:9Aь 6<;A4K4єFьEO A9 FV?ь>< 

6?4EF<6BEFO@< B>D9@<I 6<8V6, 4?9 = WIAV@ DV;AB@4AVFFO@ [7, 198]. �B8ABK4E 

6G?<KAV A4E48:9AAO K4EFB E>?484NFьEO ; A969?<>BW >V?ь>BEFV 6<8V6 89D96, 

BE>V?ь>< 6D4IG64AAO 6<@B7 DV;A<I 6<8V6 8B G@B6 6<DBMG64AAO GE>?48ANє 

;8V=EA9AAO 8B7?O8G [123]. З9?9AV @4E<6< #B?F46< EF4AB6?OFь CBA48 30 % 

;474?ьABW C?BMV @VEF4 [29, 106]. �B8ABK4E CBDV6AOAAO 6<8B6B7B E>?48G 89D96 G 

A4E48:9AAOI V; DV;A<@ 4AFDBCVKA<@ A464AF4:9AAO@ F4 D94>JVW CB>4;A<>V6 

EF4AG F4 DBEFG 89D96 A4 8VN J<I K<AA<>V6 8BEV A9 ;8V=EAN64?<, FB8V O> J9 є 

64:?<6<@ 8?O >D4MBW 484CF4JVW 8B ;@VA< >?V@4FG 6 GD5BJ9AB;4I. 

З6’я;B> DB5BF< ; A4G>B6<@< CDB7D4@4@<, C?4A4@<, F9@4@<. 
�<E9DF4JV=AV 8BE?V8:9AAO CDB6989AV 6CDB8B6: 2022–2024 DD. G @9:4I 

A4G>B6BW F9@4F<>< 8BE?V8:9Aь >4H98D< 5BF4AV><, 9>B?B7VW F4 @9FB8<>< 

A46K4AAO 5VB?B7VW #B?F46Eь>B7B A4JVBA4?ьAB7B C9847B7VKAB7B GAV69DE<F9FG 

V@9AV �. �. �BDB?9A>4 «%FDG>FGDAB-HGA>JVBA4?ьAV BEB5?<6BEFV CD<DB8A<I F4 
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LFGKA<I HVFBJ9AB;V6 �V6B59D9:AB7B �VEBEF9CG '>D4WA<» (89D:46A4 

D9єEFD4JVO: №0122U001076, 05-02-2022–12.2026), 8B O>BW 46FBD ;4?GK46EO O> 

6<>BA469Jь CV8DB;8V?V6. 

�9F4 V ;4684AAя 8BE?V8:9AAя. М5B>N 4>A;і465=ь є 6EF4AB6<F< 

6<8B6<= E>?48 89D96 6 GD5BJ9AB;4I @. #B?F464 F4 BEB5?<6BEFV D94>JVW 

CB>4;A<>V6 EF4AG F4 DBEFG 89D96 A4 8VN 4AFDBCVKA<I K<AA<>V6. 

З4684AAя: 

– 6EF4AB6<F< 6<8B6<= E>?48 89D96 G 6G?<KA<I V C4D>B6<I A4E48:9AAOI 

@. #B?F46<; 

– BJVA<F< CB>4;A<>< DV;AB@4AVFFO 6<8V6 89D96 ;4?9:AB 6V8 DV6AO 

4AFDBCVKAB7B A464AF4:9AAO; 

– ;8V=EA<F< VA8<>4JVN 9>B?B7VKA<I G@B6 ;4 E>?48B@ 89A8DBH?BD< A4 

CD<>?48V #D<DVK>B6B7B C4D>G @. #B?F464;  

– BJVA<F< CB>4;A<>< E4AVF4DAB7B EF4AG 89D96 ;4?9:AB 6V8 VAF9AE<6ABEFV 

DGIG FD4AECBDFG F4 VAL<I 6<8V6 4AFDBCVKAB7B 6C?<6G; 

– 6<;A4K<F< ;@VA< @BDHB@9FD<KA<I CB>4;A<>V6 89D96 A4 8V?OA>4I V; 

DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG;  

– 6<O6<F< BEB5?<6BEFV D48V4?ьAB7B CD<DBEFG 7VD>B>4LF4A4 ;6<K4=AB7B 

A4 8V?OA>4I V; DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG A4 F?V CBL>B8:9AAO 

>4LF4AB6<@ @VA9DB@ V 8<A4@V>< >?V@4F<KA<I CB>4;A<>V6. 

�5’є:B 4>A;і465==O: CBL<D9AAO V EF4A 89A8DBH?BD< GD5BJ9AB;V6. 

�@54<5B 4>A;і465==O – 6<8B6<= E>?48, CB>4;A<>< E4AVF4DAB7B EF4AG F4 

DBEFG 89D96 6 GD5BJ9AB;4I @. #B?F464 ;4 DV;AB7B 4AFDBCVKAB7B A464AF4:9AAO. 

М5B>48 B4 <4B5@і4;8 4>A;і465==O: B5EF9:9AAO A4E48:9Aь, 6<;A4K9AAO 

6<8B6B7B E>?48G 89D96, BJVAN64AAO E4AVF4DAB7B EF4AG, 89HB?V4JVW, CBL<D9AAO 

CBL>B8:9Aь, 6V85<D4AAO ;D4;>V6 V WIAV= >4@9D4?ьA<= 4A4?V; (6<@VDN64AAO 

CD<DBEFG, 6<;A4K9AAO C?BMV ?<EF>V6, F<CV6 CBL>B8:9Aь), DB;D4IGAB> 

CB>4;A<>V6 5VBDV;AB@4AVFFO [61], E<AHVFBVA8<>4JVO 9>B?B7VKA<I G@B6 [133], 

4A4?V; >?V@4F<KA<I CB>4;A<>V6, 89A8DBIDBAB?B7VKAV @9FB8< [52, 141], 

EF4F<EF<KA<= 4A4?V; 84A<I [2, 143].   
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�4G>B64 AB6<;A4 B89D:4A<E D9;G?ьF4FV6.  
У?5@ш5:  

– 6<;A4K9AB 6<8B6<= E>?48 89A8DBH?BD< 6G?<KA<I V C4D>B6<I 

A4E48:9Aь @. #B?F46< ; 8B@VAG64AAO@ Acer platanoides, Aesculus 

hippocastanum, Tilia cordata F4 Populus nigra;  

– 6EF4AB6?9AB ;@VA< VA89>EV6 5VBDV;AB@4AVFFO G @VDG CV86<M9AAO 

VAF9AE<6ABEFV 4AFDBCVKAB7B A464AF4:9AAO;  

– 8B6989AB CB7VDL9AAO E4AVF4DAB7B EF4AG 6EVI 6<8V6 89D96 G @VDG 

A4DBEF4AAO VAF9AE<6ABEFV DGIG FD4AECBDFG, A4=5V?ьLG EFV=>VEFь 8G54 

;6<K4=AB7B F4 DB5VAVW ;6<K4=ABW, 4 A4=@9ALG – 7VD>B>4LF4A4 ;6<K4=AB7B; 

– 6<;A4K9AB F<C< CBL>B8:9AAO ?<EFO F4 WIAN CBL<D9AVEFь ;4?9:AB 6V8 

6<8G 89D96 F4 VAF9AE<6ABEFV DGIG FD4AECBDFG, 6EF4AB6?9AB A4=5V?ьL9 

CBL<D9AAO BCV>V6 A4 ?<EFV ?<C< E9DJ9?<EFBW F4 >?9A4 7BEFDB?<EFB7B;  

– BJVA9AB ECV?ьA<= V B>D9@<= 6C?<6 A4 EF4A 89D96 6<><8V6 FD4AECBDFG, 

B5@9:9AAO DBEFG >BDVAAO F4 >DBAG64AAO;  

– >V?ь>VEAB BJVA9AB ;5V?ьL9AAO K4EF>< CBL>B8:9ABW C?BMV ?<EF>V6 G 

@VDG CV86<M9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG 8B E9D98AьB7B DV6AO F4 

A974F<6A<= 6C?<6 ;45DG8AN64KV6 CB6VFDO A4 5VBF<KAV K<AA<>< CBL>B8:9AAO 

?<EFO ;4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG; 

– >V?ь>VEAB BJVA9AB 6V8@VAABEFV 8<A4@V>< D48V4?ьAB7B CD<DBEFG 

7VD>B>4LF4A4 ;6<K4=AB7B G 89A8DBC4D>G F4 5V?O 8BDB7< ; VAF9AE<6A<@ DGIB@ 

FD4AECBDFG G C9DVB8< 8B CBK4F>G VA64;VW >4LF4AB6B7B @VA9D4 (1992–2007 DD.) 

F4 CVE?O A9W (2008–2023 DD.), 4 F4>B: 6<;A4K9AB ;A4KGMV >B9HVJVєAF< >BD9?OJVW 

; >?V@4F<KA<@< CB>4;A<>4@<, ;B>D9@4 VA89>EB@ 4D<8ABEFV ?VEV6 (FAI). 

�45@64;8 ?>44;ьш89 @>768B>::  

– FD9A8 ;5V?ьL9AAO F9@C9D4FGD< CB6VFDO, 5V?ьL D4AAьB7B CBK4F>G F4 

;5V?ьL9AAO FD<64?BEFV 6979F4JV=AB7B C9DVB8G F4 ;@9AL9AAO >V?ь>BEFV BC48V6 V 

7V8DBF9D@VKAB7B >B9HVJVєAF4 G CBDV6AOAAV ; 5474FBDVKA<@< 84A<@<, MB @B:9 

A974F<6AB 6C?<AGF< A4 EFV=>VEFь 89D96 6 GD5BJ9AB;V @. #B?F464; 

– 8BJV?ьAVEFь 6D4IG64AAO 9>B?B7VKA<I 4@C?VFG8 K<AA<>V6 CV8 K4E 6<5BDG 
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6<8V6 89D96 8?O DB;L<D9AAO WIAьB7B 4EBDF<@9AFG 6 GD5BJ9AB;4I;  

– CV8F69D8:9AB B89D:4AV 6 VAL<I D97VBA4I 84AV EFBEB6AB ;@9AL9AAO 

CD<DBEFG C47BAV6 CBFBKAB7B DB>G, E9D98AьBW >V?ь>BEFV ?<EF>V6 A4 C47BAV F4 

WIAьBW C?BMV G @VDG CV86<M9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG. 

&9BD9F<GA9 V CD4>F<GA9 ;A4G9AAя B89D:4A<E D9;G?ьF4FV6. ' 
D9;G?ьF4FV 8BE?V8:9Aь BJVA9AB 6<8B69 DV;AB@4AVFFO 89A8DBH?BD< G DV;A<I 

F<C4I A4E48:9Aь @. #B?F464, 9>B?B7VKAV 6<@B7< F4 EFV=>VEFь B>D9@<I 6<8V6 8B 

CD<DB8A<I V 4AFDBCVKA<I K<AA<>V6, MB @B:9 5GF< 6D4IB64AB CV8 K4E 

;5474K9AAO 4EBDF<@9AFG 6<8V6 6 GD5BJ9AB;4I @. #B?F46<. �<;A4K9AAO 

5VBF<KA<I K<AA<>V6 CBL>B8:9AAO B>D9@<I 6<8V6 89D96 84є ;@B7G 

68BE>BA4?<F< A47?O8, ;4IB8< CBC9D98:9AAO CBL>B8:9AAO ?<EFO F4 @VAV@V;4JVW 

A4E?V8>V6. �<O6?9AAO VAHBD@4F<6A<I @BDHB?B7VKA<I CB>4;A<>V6 89D96, MB 

D947GNFь A4 F9IAB79AAV 6<><8<, є 8BJV?ьA<@ ;4EFBEB6G64F< G CDB7D4@4I 

@BAVFBD<A7G. �B8ABK4E A9B5IV8AB 5D4F< 8B G647< VALV K<AA<>< 6C?<6G A4 DVEF 

V EF4A J<I 89D96, 6C?<6 O><I VAF97DGє D48V4?ьA<= CD<DVEF. 

З4;A4K9AV @9FB8<KAV CB?B:9AAO @B:GFь 5GF< 6CDB648:9AV G 8VO?ьAVEFь 

�# «�9>BD4F<6AV >G?ьFGD<» #B?F46Eь>BW @VEь>BW D48<, 4 F4>B: G A46K4?ьA<= 

CDBJ9E H4>G?ьF9FG CD<DB8A<K<I A4G> F4 @9A98:@9AFG #B?F46Eь>B7B 

A4JVBA4?ьAB7B C9847B7VKAB7B GAV69DE<F9FG V@9AV �. �. �BDB?9A>4 CV8 K4E 

CV87BFB6>< F4 6<>?484AAO >GDEV6 «�BF4AV>4» F4 «З474?ьA4 9>B?B7VO», 4 F4>B: 

CV8 K4E CDB6989AAO A46K4?ьABW CB?ьB6BW CD4>F<>< EFG89AFV6. 

�EB5<EF<= 6A9EB> ;8B5G64G4. �<E9DF4AF BEB5<EFB B5ґDGAFG646 
A9B5IV8AVEFь CDB6989AAO 8BE?V8:9Aь, DB;DB5<6 CDB7D4@G, 6<;A4K<6 @9FB8<>G, 

CV8V5D46 8BE?V8AV B5’є>F<, CDB6V6 CB?ьB6V F4 >4@9D4?ьAV 8BE?V8:9AAO, ;8V=EA<6 

@4F9@4F<>B-EF4F<EF<KAG B5DB5>G @4F9DV4?V6, CDB4A4?V;G646 V G;474?ьA<6 

BFD<@4AV D9;G?ьF4F<, ;DB5<6 6<EAB6>< F4 DB;DB5<6 D9>B@9A84JVW, A4C<E46 

8<E9DF4JV=AG DB5BFG. �?O A4C<E4AAO ECV?ьA<I ;V ECV646FBD4@< A4G>B6<I 

CG5?V>4JV= 46FBD 5D46 GK4EFь G ;5BDV 9>EC9D<@9AF4?ьA<I 84A<I, BCD4JN64AAV 

D9;G?ьF4FV6 DB5BF< V CV87BFG64AAV F9>EFB6B7B @4F9DV4?G.  

АCDB54FVя D9;G?ьF4FV6 8<E9DF4FVW. "EAB6AV CB?B:9AAO 8<E9DF4JVW 
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CD98EF46?9AV A4 C’OF< A4G>B6<I >BAH9D9AJVOI, ;B>D9@4: A4 EьB@V= @V:A4DB8AV= 

>BAH9D9AJVW @B?B8<I GK9A<I «Х4D>V6Eь><= CD<DB8A<K<= HBDG@» (16–17 

FD46AO 2024 D., Х4D>V6, Х!#'); VІ-= �E9G>D4WAEь>V= A4G>B6B-CD4>F<KAV= 

>BAH9D9AJVW ;8B5G64KV6 6<MBW BE6VF< F4 @B?B8<I GK9A<I «!4G>B6V K<F4AAO 

V@9AV �. . �<AB7D48B64» (23–24 FD46AO 2024 DB>G. Х9DEBA–�DBC<6A<Jь><=); 

ІІ �E9G>D. A4G>.-CD4>F. >BAH.8B 205-DVKKO ; 8AO A4DB8:9AAO �. Є. HBA �D4HH4 

«�VEB6<DBMG64AAO: VEFBD<KA4 F4 VAAB64JV=A4 8VO?ьAVEFь G 74?G;V ?VEB6B7B 

7BECB84DEF64» ("6DGK- 4?<A, 08 ?<EFBC484 2024 DB>G); �E9G>D. A4G>.-CD4>F. 

>BAH. «�B?9EAV>B6Eь>V K<F4AAO» (Х4D>V6, Х!' � V@. ".  . �9>9FB64, 

19 ?<EFBC484 2024 D.); ХIV  V:A4DB8AV= A4G>.-CD4>F. >BAH.«$BE?<A< F4 

GD54AV;4JVO» (�AVCDB, 3 ?NFB7B 2025 D.).   

�G5?V>4FVW. З4 @4F9DV4?4@< 8<E9DF4JVW BCG5?V>B64AB 8 A4G>B6<I CD4Jь, 

;B>D9@4 3 EF4FFV G H4IB6<I A4G>B6<I 6<84AAOI '>D4WA<, 6>?NK9A<I 8B 

>4F97BDVW �, 4 5 – G @4F9DV4?4I >BAH9D9AJV=. 

%FDG>FGD4 F4 B5Eя7 DB5BF<.  4F9DV4?< 8<E9DF4JV=ABW DB5BF< 6<>?489AV 
A4 169 EFBDVA>4I (BEAB6A<= F9>EF A4 141 EFBDVAJV). �<E9DF4JVO E>?484єFьEO ;V 

6EFGCG, L9EF< DB;8V?V6, 6<EAB6>V6 V 86BI 8B84F>V6. �<E9DF4JVO @VEF<Fь 58 

D<EGA>V6, 10 F45?<Jь. %C<EB> 6<>BD<EF4A<I 8:9D9? ?VF9D4FGD< 6>?NK4є 198 

A4=@9AG64Aь (88 – ?4F<A<J9N).  

�B8я><. �6FBD M<DB 68OKA<= A4G>B6B@G >9DV6A<>G >4A8<84FG 

5VB?B7VKA<I A4G>, 8BJ9AFG &.�. �9D96’OA>B ;4 >BAEG?ьF4JVW, A4G>B6B-

@9FB8<KA9 >9DV6A<JF6B, CBD48< F4 CV8FD<@>G, ;46V8G64KJV ?45BD4FBDVW 

9>B?B7VKAB7B @BAVFBD<A7G >4A8<84FG EV?ьEь>B7BECB84DEь><I A4G>, 8BJ9AFG 

 .�. �4?<Jь>V= ;4 8BCB@B7G 6 4A4?V;V ;D4;>V6 ґDGAFG, 8B>FBDG 

EV?ьEь>B7BECB84DEь><I A4G> І.  . �B64?ь ;4 @9FB8<KAG 8BCB@B7G G 

8BE?V8:9AAV D48V4?ьAB7B CD<DBEFG 89D96.  
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$���ІЛ 1 

��Л/� ��%ЛІ����Ь %&�%���� %&��' ��$��  
� '$��&�����%  

 

 

1.1. �5D520 2 GD1>F5=>70E  
 

'@1>F5=>7, 01> 5:>A8AB5<0 <VAB0, AB2>@5=0 ;N48=>N, B0 <VAB8Bь 68B;>2V 

1C4V2;V, ?@><8A;>2V >1’є:B8, @V7=><0=VB=V :><C=V:0FVW, HBCG=V ;0=4H0DB8 B0 

7<V=5=V ?@8@>4=V 5:>A8AB5<8 [58]. 

�5;5=V =0A0465==O <VAB ?@54AB02;5=V 45@520<8, G030@=8:0<8 V 

B@02’O=8AB8<8 @>A;8=0<8, O:V @>ABCBь C74>26 2C;8Fь V 4>@V3, 2A5@548=V 

:20@B0;V2, C ?0@:0E, A:25@0E, 0 B0:>6 =0 75<5;ь=8E 4V;O=:0E ?V4?@8є<AB2, 

?@820B=8E 1C48=:V2, =02G0;ь=8E 70:;04V2 B>I> [4, 22, 60]. 

�5;5=V =0A0465==O <VAB =5 BV;ь:8 ?>;V?HCNBь 283;O4 C@10=V7>20=8E 

;0=4H0DBV2, 0;5 9 28:>=CNBь 206;82V 5:>;>3VG=V DC=:FVW. *V =0A0465==O 

?>3;8=0NBь 701@C4=N20GV ?>2VB@O (?8;, 307 B0 V=.), >E>;>46CNBь <VAь:5 

A5@54>28I5, AB01V;V7CNBь 2VB@>289 @568<, ?V428ICNBь 2V4=>A=C 2>;>3VABь 

?>2VB@O V ?><’O:HCNBь WW 4>1>2V 9 A57>==V :>;820==O, 71030GCNBь 0B<>AD5@C 

:8A=5<, 71V;ьHCNBь :>=F5=B@0FVW V>=V2 V7 2V4’є<=8< 70@O4>< 2 0B<>AD5@V, 

284V;ONBь 1V>;>3VG=> 0:B82=V @5G>28=8, I> ?@83=VGCNBь ?0B>35==C 

<V:@>D;>@C 2 0B<>AD5@V, 7<5=HCNBь @V2=O HC<V2 70 @0EC=>: ?>3;8=0==O 

<5E0=VG=8E :>;820=ь, 70B@8<CNBь G0AB8=C >?04V2 V 7<5=HCNBь ?>25@E=5289 

ABV:, ?>;V?HCNBь AB@C:BC@C �@C=BC, 70B@8<CNBь A=V3>289 ?>:@82 V B0;V 2>48, 

70:@V?;NNBь A8?CGV �@C=B8 V 7<5=HCNBь @V25=ь 5@>7VW [86, 115, 128, 131]. 

�>4=>G0A 45@520 2 C@1>F5=>70E 7=0E>4OBьAO ?V4 2?;82>< @V7=><0=VB=8E 

G8==8:V2, 1030B> 7 O:8E 2V4@V7=ONBьAO 2V4 G8==8:V2 2?;82C =0 ;VA>2V B0 V=HV 

@>A;8=8 2 ?@8@>4=8E 5:>A8AB5<0E [128]. 
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&0: C A:;04V �@C=BC 2 <VAB0E <VABOBьAO D@03<5=B8 1C4V25;ь=8E 

<0B5@V0;V2, 2V= ?5@5CIV;ь=5=89, 0 ?>25@E=O ?@8:@8B0 0AD0;ьB><, I> =5 є 

A?@8OB;828< 4;O @>728B:C :>@V==O 45@52. � C<>20E CIV;ь=5==O �@C=BC 

7<5=HCNBьAO ?@8@VAB ?03>=V2, :V;ь:VABь ;8AB:V2 =0 ?03>=V ?>B>G=>3> @>:C 

1030Bь>E 284V2 45@52, ?@8G><C =091V;ьH>N <V@>N ?>B5@?0NBь 45@520 2V:>< 4> 

20 @>:V2 [58]. 

�5@520 :>6=>3> 284C <0NBь ?52=V 1V><>@D>;>3VG=V 2;0AB82>ABV 

:>@5=528E A8AB5<, O:V <0NBь 2V4?>2V40B8 @50;ь=><C A:;04C �@C=B>2>3> 

?>:@82C C <VAFV A04V==O. �0728G09 3;818=0 B0 4V0<5B@ :>B;>20=C 4;O A04V==O 

45@52 є AB0=40@B=8<, 0 ?@>ABV@ ?>70 =8< =5 2@0E>2CєBьAO [156]. *5 =530B82=> 

2?;820є =0 ?@8682;5==O 45@52, >A>1;82> C @07V A04V==O 25;8:><V@C. 

�>A;V465==O AB0=C Aesculus hippocastanum C =0A0465==OE <. #>7=0=V 

(#>;ьI0) 2AB0=>28;8, I> O:VABь 68BBє2>3> A5@54>28I0 45@52 C <VAB0E 7=0G=> 

?>;V?HCєBьAO 70 =0O2=>ABV =5 <5=H5 10 <2 2V;ь=>W, =5700AD0;ьB>20=>W, 

=5CIV;ь=5=>W B0 2>4>?@>=8:=>W ?>25@E=V �@C=BC =02:>;> =8E [155]. 

�> EV<VG=>3> 701@C4=5==O ?>2VB@O ?@8є4=CNBьAO 2V1@0FV9=>0:CAB8G=V 

=020=B065==O 2V4 ?5@5AC20==O 02B>B@0=A?>@B=8E 70A>1V2, O:V 2?;820NBь =0 

?@>=8:=VABь <5<1@0= @>A;8= [10, 87]. 

�>2545=>, I> 2>;>30 C �@C=BV ;VA>?0@:>28E V ?0@:>28E =0A0465=ь 

=0:>?8GCєBьAO V=B5=A82=VH5, =V6 C 2C;8G=8E [58]. *5 ?>2’O70=> 7 

2V4<V==>ABO<8 AB@C:BC@8 �@C=BC B0 >A>1;82>ABO<8 =0:>?8G5==O 9 B0=5==O 

A=V3C. ' 2C;8G=8E =0A0465==OE 2<VAB 2>;>38 C �@C=BV є <5=H8< C 72’O7:C 7 

>A>1;82>ABO<8 <V:@>:;V<0BC 2 C<>20E B5E=>35==>3> 701@C4=5==O ?>2VB@O B0 

�@C=BC, 0 B0:>6 C=0A;V4>: ?@818@0==O 2C;8Fь V B@>BC0@V2, CIV;ь=5==O A=V3C 

?VH>E>40<8, 282575==O A=V3C 70 <VAB> B0 @>7:840==O =0 ?@>W646V9 G0AB8=V. 

�5DVF8B 2>;>38 C �@C=BV =0 ?>G0B:C 2535B0FV9=>3> ?5@V>4C >A>1;82> =530B82=> 

2?;820є =0 AB0= 45@52 [60]. 

�> �@C=BC ?>B@0?;ONBь B>:A8G=V @5G>28=8 @07>< V7 ?>1CB>28<8 B0 

?@><8A;>28<8 AB>:0<8, 0 B0:>6 V7 ?8;><, I> <VAB8Bь 206:V <5B0;8 B0 V=HV 
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B>:A8G=V @5G>28=8. �<V=8 EV<VG=>3> A:;04C �@C=BC 2V41820NBьAO =0 

C3@C?>20==OE <V:@>>@30=V7<V2 B0 WE=ь><C DC=:FV>=C20==V, I> є =5>1EV4=8< 

4;O 70157?5G5==O :@C3>>1V3C @5G>28=, O:V ?V4B@8<CNBь 68BBє740B=VABь, @VAB V 

AB0= @>A;8= [113]. 

�;O <VAB є E0@0:B5@=8<8 <5=HV ?@>=8:=5==O C;ьB@0DV>;5B>2>W @04V0FVW, 

2V4=>A=0 2>;>3VABь ?>2VB@O, 0B<>AD5@=89 B8A: V H284:VABь 2VB@C. *V 

>A>1;82>ABV ?@872>4OBь 4> G0ABVH8E BC<0=V2 V :>=F5=B@0FVW 701@C4=N20GV2 

?>2VB@O, O:V ?>B@0?;ONBь =0 @>A;8=8 B0 C �@C=B [58]. 

&5<?5@0BC@0 ?>2VB@O =0 45:V;ь:0 3@04CAV2 28I0 2 F5=B@V <VAB0, =V6 =0 

?5@8D5@VW B0 70 9>3> <560<8 [63]. �>A;V465==O C H5AB8 25;8:8E <VAB0E Є2@>?8 

2825;8, I> ?@>BO3>< @>:C <VAь:V C7;VAAO 1C;8 B5?;VH8<8 B0 ACEVH8<8 C 

?>@V2=O==V 7 2=CB@VH=V<8 ;VA0<8, ?@8G><C =091V;ьHV 2V4<V==>ABV 2V41C20;8AO 

2;VB:C B0 245=ь [129]. *5 ?>2’O70=> 7 B8<, I> ?>25@E=V 1C4V25;ь V ?>:@8BBO 

4>@V3 V=B5=A82=VH5 ?@>3@V20NBьAO 245=ь V ?>2V;ь=VH5 2V440NBь B5?;> 2=>GV, 

=V6 �@C=B 70 <560<8 <VAB0. &5<?5@0BC@0 ?>2VB@O <VAB B0:>6 ?V428ICєBьAO 

7024O:8 >?0;5==N 1C48=:V2, 4VO;ь=>ABV ?@><8A;>28E ?V4?@8є<AB2 V 

5:A?;C0B0FVW B@0=A?>@B=8E 70A>1V2 [60]. 

&0: 4>A;V465==O, ?@>2545=V C �8є2V B0 �V;V9 *5@:2V, 2AB0=>28;8, I> 

@V7=8FO B5<?5@0BC@ ?>2VB@O =0 @V7=8E >1’є:B0E >75;5=5==O 70;568Bь 2V4 

@>7<V@V2 75;5=>3> <0A82C [63]. �’OA>20=>, I> =091V;ьH5 7<5=H5==O 

B5<?5@0BC@8 ?>2VB@O 2;VB:C 2V41C20єBьAO C AB83;8E V ?5@5AB83;8E =0A0465==OE 

70228H:8 ?>=04 20 < V =02:>;> 45@52 01>@835==8E 284V2 7V IV;ь=>N 

H8@>:>@>7:848AB>N :@>=>N. �07=0G5=>, I> G8< 1V;ьH0 ?;>I0 45@52=>3> 

<0A82C, B8< =0 1V;ьHC 2V4AB0=ь ?>H8@NєBьAO 2?;82 =0A0465=ь =0 

B5<?5@0BC@=89 @568< ?@8;53;>W B5@8B>@VW .  

' �ь2>2V 2AB0=>2;5=>, I> >?V24=V @V7=8FO B5<?5@0BC@8 ?>2VB@O C F5=B@V 

B0 2 �VA>?0@:C AB0=>28Bь 1,4–2,6°% [58]. &0: 720=V «>AB@>28 B5?;0» 

CB2>@NNBьAO =0 25;8:8E ?;>I0E V =0 ?5@5E@5ABOE 70<>I5=8E 2C;8Fь, 0 7>=V 
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?@><8A;>28E <0940=V2 V7 700AD0;ьB>20=8<8 4V;O=:0<8 B0 =0 40E0E IV;ь=> 

701C4>20=8E 68B;>28E @09>=V2. 

!0 4V;O=:0E =0A0465=ь @>728=5=V :@>=8 45@52 ?5@5H:>460NBь 

=03@V20==N �@C=BC B0 ?@875<=>3> H0@C ?>2VB@O. &0: C ;VA>?0@:0E V ?0@:0E ?V4 

=0<5B>< =0A0465=ь V 70 2V4ACB=>ABV ?>25@E=52>3> AB>:C B0 =0O2=>ABV ;VA>2>W 

?V4AB8;:8 7<5=HCNBьAO =5?@>4C:B82=V 2B@0B8 2>;>38 7 �@C=BC [60]. &0:V 

=0A0465==O B0:>6 70B@8<CNBь G0AB8=C >?04V2, 0 G0AB8=C >?04V2 B0:>6 

70B@8<CNBь ;VA>20 ?V4AB8;:0 V B@02’O=V @>A;8=8, I> B0:>6 A?@8Oє 72>;>65==N 

?@875<=>3> H0@C �@C=BC. 

' ;VA>?0@:>28E =0A0465==OE 2>;>3VABь �@C=BC :>;820єBьAO ;8H5 C 

25@E=ь><C H0@V 4> 70 A<, 0 C 2C;8G=8E =0A0465==OE – 4> 120 A<. !03@V20==O 

B0 2B@0B8 B5?;0 =0 2V4:@8BV9 ?>25@E=V �@C=BC ?@872>4OBь V=:>;8 4> 2B@0B8 

2>;>38 4> ?>2VB@O=>-ACE>3> AB0=C [60]. 

#V428I5==O B5<?5@0BC@8 ?>2VB@O 4> ?52=>3> @V2=O ?>78B82=> 2?;820є =0 

@>A;8=8, 7>:@5<0 ?@8A:>@NєBьAO ?>G0B>: 2535B0FVW [127]. �>4=>G0A 

?V428I5==O B5<?5@0BC@8 2 C<>20E 7=865=>W 2>;>3>ABV ?@872>48Bь 4> 

CB2>@5==O >?V:V2 ;8ABO, 2=0A;V4>: G>3> 7<5=HCєBьAO ?>25@E=O, O:0 74V9A=Nє 

D>B>A8=B57. *59 5D5:B ?>A8;Nє =0O2=VABь B>:A8G=8E @5G>28= C ?>2VB@V [58].  

�>2=VH=V9 283;O4 ;8AB:V2 V7 =0O2=VABN >?V:V2, A?@8G8=5=8E ?>ACE>N B0 

B>:A8G=8<8 28:840<8 G0AB> є ?>4V1=8<. �AB0=>2;5=>, I> >?V:8, A?@8G8=5=V 

B>:A8:0=B0<8, @>7B0H>20=V ?5@5206=> =0 28A>BV =5 1V;ьH5 3 < V 7 1>:C 465@5;0 

701@C4=5==O, B>1B> 7 1>:C 4>@>38 [64]. 

"A=>2=8<8 465@5;0<8 701@C4=5==O ?>2VB@O є ?@><8A;>2V ?V4?@8є<AB20, 

B5?;>5;5:B@>AB0=FVW, A?0;N20==O A<VBBO, >?0;5==O ?@8<VI5=ь V B@0=A?>@B 

[134]. 

�8:848 ?@><8A;>2>ABV V B@0=A?>@BC 15@CBь CG0ABь C EV<VG=8E @50:FVOE, 

7>:@5<0 7 CB2>@5==O< >7>=C, O:89 ?@>=8:0є C ?@>48E8 @>A;8= V A?0;Nє WE=V 

B:0=8=8 ?V4 G0A 48E0==O [149]. 
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#V4@0E>20=>, I> >1AO3 28:84V2 H:V4;828E @5G>28= 2V4 02B>B@0=A?>@BC 

<0965 2B@8GV ?5@528ICє >1AO3 28:84V2 2V4 AB0FV>=0@=8E 465@5; 701@C4=5==O 

[5]. #@8 Fь><C =091V;ьHV :>=F5=B@0FVW H:V4;828E @5G>28= 2V4<VG5=V ?>1;87C 

25;8:8E =0A5;5=8E ?C=:BV2. �>2545=>, I> :>=F5=B@0FVW 701@C4=N20GV2 

7<5=HCNBьAO =0 2V4AB0=V 12–20 < 2V4 4>@>38, 0 C IV;ь=> 701C4>20=8E @09>=0E 

:>=F5=B@0FVO 701@C4=N20GV2 7=0G=> 28I0, =V6 =0 2V4:@8BV9 <VAF52>ABV [58]. 

�>A;V465==O 2 #>;B02V [43] 28O28;8, I> A0<>>G8I5==O 0B<>AD5@8 2V4 

?8;C 9 B>:A8:0=BV2 70;568Bь 2V4 B5<?5@0BC@8 ?>2VB@O B0 2VB@>2>3> @568<C. 

�65 C @07V @V7:>3> ?V428I5==O B5<?5@0BC@8 ?>=04 +20º% 71V;ьHCєBьAO <0965 

242VGV :>=F5=B@0FVO 0<V0:C 2 0B<>AD5@V, B>1B> 70 ?>40;ьH>3> ?>B5?;V==O VA=Cє 

@878: ?>A8;5==O ?V428I5==O 701@C4=5==O A5@54>28I0 0<V0:><. 

' =0A0465==OE <. )<5;ь=8Fь:>3> [20] =0 2C;8FOE V7 2V4ACB=VABN 

V=B5=A82=>3> @CEC B@0=A?>@BC B0 ?@><8A;>28E >1’є:BV2 AB0= =0A0465=ь 1C2 

4>1@8<, B>4V O: =0 2C;8FOE V7 =0O2=VABN 701@C4=5==O 0B<>AD5@8 28:840<8 

B@0=A?>@BC B0 ?@><8A;>2>ABV =091V;ьH C@065=8<8 1C;8 45@520 3V@:>:0HB0=0 

728G09=>3> B0 ;8?8 A5@F5;8AB>W. 

�;O 45@52 C <VAFV є E0@0:B5@=8< ?>H8@5==O =5V=D5:FV9=8E C@065=ь, O:V 

28=8:0NBь ?V4 4VєN 01V>B8G=8E G8==8:V2 – 2VB@C, 1;8A:02:8, @0==VE 25A=O=8E 

V ?V7=VE >AV==VE ?@8<>@>7:V2, =04<V@=>3> ?V428I5==O B5<?5@0BC@8 ?>2VB@O =0 

B;V 45DVF8BC 2>;>38, ?>@CH5==O AB@C:BC@8, B5<?5@0BC@8 9 2>;>3>ABV �@C=BV2 

[95]. 

І=HV =5V=D5:FV9=V E2>@>18 45@52 A?@8G8=5=V 2?;82>< 4VO;ь=>ABV 

;N48=8, B0: 720=8E 0=B@>?>35==8E (01> 0=B@>?VG=8E) G8==8:V2, 7>:@5<0 4VєN 

28:84V2 ?@><8A;>2>ABV B0 B@0=A?>@BC [96].  

�>A;V465==O 2 =0A0465==OE �8є20 B0 �V;>W *5@:28 2AB0=>28;8, I> 2848 

;8? T. begoniifolia, T. platyphyllos B0 T. tomentosa є =09ABV9:VH8<8 4> 

307>?>4V1=8E ?@>4C:BV2 73>@O==O ?0;820 [64]. 

�@V< 2?;82C B5E=>35==8E 28:84V2, 45@520 >45@6CNBь <5E0=VG=V 

?>H:>465==O ?V4 G0A 1C4V25;ь=8E V @5<>=B=8E @>1VB, 0 B0:>6 C=0A;V4>: 
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B@02<C20==O B@0=A?>@B=8<8 70A>10<8 B0 =0A5;5==O<. &0: C 2C;8G=8E 

=0A0465==OE <. '<0=V 287=0G5=> ?@>2V4=C @>;ь <5E0=VG=8E V ?V@>;>3VG=8E 

?>H:>465=ь 45@52 @5:@50=B0<8 [59]. 

�>4=>G0A V=482V4C0;ь=V 45@520 ?>B5@?0NBь 2V4 <5E0=VG=8E ?>H:>465=ь, 

7>:@5<0 2 @57C;ьB0BV =04<V@=>3> >1@V70==O :@>=.  

�5@520 C <VAь:8E =0A0465==OE >1@V7CNBь V7 <5B>N 2840;5==O <5@B28E, 

?>H:>465=8E 01> C@065=8E 3V;>:, 281V@:>25 CAC=5==O IV;ь=> @>7<VI5=8E 

3V;>: 01> AB>21C@V2, 28?@02;5==O D>@<8 45@52. �>4=>G0A =5:20;VDV:>20=5 

28:>=0==O 70E>4C <>65 =0702648 ?>H:>48B8 45@52>.  

#>ABC?>25 74V9A=5==O Fь>3> 70E>4C <>65 AB8<C;N20B8 D>@<C20==O 

:@>=8, B>4V O: @V7:5 >1@V70==O ?>=04 70 % 3V;>: 4C65 >A;01;Nє 45@520 :;5=V2 

(Acer L.), OA5=0 (Fraxinus L.), 3V@:>:0HB0=0 (Aesculus L.) B>I> [77, 119].  

&0: C <. �=V?@> 4>A;V465=> 2?;82 ><>;>46C20;ь=>3> >1@V70==O 45@52 

Acer platanoides =0 0=0B><>-<>@D>;>3VG=V E0@0:B5@8AB8:8 >4=>@VG=8E ?03>=V2 

V ;8ABO [119]. �AB0=>2;5=>, I> C ?5@HV 420 @>:8 ?VA;O Fь>3> 70E>4C @>AB>2V 

?@>F5A8 0:B82V7CNBьAO: 71V;ьHCNBьAO 4>268=0 V 4V0<5B@ >4=>@VG=8E ?03>=V2, 

:V;ь:VABь <V62C7;V2 V ;8AB:V2, ?;>I0 ;8AB:>2>W ?;0AB8=:8. #;0AB8=:0 ;8AB:0 

?>B>2ICєBьAO 7024O:8 @>728B:C 3C1G0AB>W ?0@5=EV<8. !0 G5B25@B89 @V: 

?>:07=8:8 @>A;8= =5 2V4@V7=ONBьAO 2V4 :>=B@>;ь=8E (=5>1@V70=8E) @>A;8=. 

�>4=>G0A ;8ABO :@>=>20=8E @>A;8= ?>H:>465=> A8;ь=VH5, =V6 :>=B@>;ь=8E. 

+0AB:0 E2>@8E @>A;8= :;5=0 3>AB@>;8AB>3>, ?V440=8E B>?V=3C C 

<>;>4><C 2VFV, 1C;0 C 8 @07V2 1V;ьH>N, =V6 :>=B@>;ь=8E. #VA;O >1@V7C20==O 

=09:@0I89 AB0= <0;8 45@520 Populus bolleana Lauche B0 Ulmus pumila L., 0 

=093V@H89 – Robinia pseudoacacia B0 Acer pseudoplatanus [119]. 

' #>;ьIV 2?@>4>26 G>B8@ь>E @>:V2 >FV=N20;8 68BBє740B=VABь 45@52 

?VA;O >1@V7C20==O [185]. �C;> 2AB0=>2;5=> ?V4A8;5==O D>B>A8=B5B8G=>W 

0:B82=>ABV ;8ABO =04<V@=> >1@V70=8E 45@52 ?@>BO3>< 2535B0FV9=>3> ?5@V>4C 

?VA;O >1@V7:8. +5@57 G>B8@8 @>:8 >1@V70=V 45@520 2V4=>28;8 A2>W :@>=8, 0;5 =5 
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?>2=VABN. +0AB8=0 45@52 1C;0 C@065=V 45@52>@C9=V2=8<8 3@810<8, O:V 

?@>=8:;8 2 CB2>@5=V @0=8. 

' #>;VAAV (�8B><8@) 45@520 ;8?8 H8@>:>;8AB>W 28O28;8AO <5=H 

ABV9:8<8 4> >1@V7C20==O, =V6 ;8?8 A5@F5;8AB>W B0 2 >1>E 28?04:0E AB0= 45@52, 

?V440=8E 70E>4C, 1C2 3V@H8<, =V6 :>=B@>;ь=8E [77]. �>4=>G0A 3;81>:0 

><>;>46C20;ь=0 >1@V7:0 ?@54AB02=8:V2 @>4C Populus C 75;5=8E =0A0465==OE 

�8B><8@0 =5 A?@8G8=O;0 ?>3V@H5==O AB0=C @>A;8= C ?>@V2=O==V 7 :>=B@>;5< 

[65]. "<>;>46C20==O <0;> ?>78B82=89 2?;82 =0 AB0= 45@52 C ?5@HV @>:8, 0 

?>BV< AB0= @V7:> ?>3V@HC202AO [94].  

"FV=N20==O 2?;82C >:@5<8E G8==8:V2 =0 45@520 2 <VABV 40є 7<>3C 

28@VH8B8 45:V;ь:0 70240=ь: 287=0G8B8 =091V;ьH V=D>@<0B82=V ?>:07=8:8 

@>ABC G8 AB0=C 45@52 4;O 28:>@8AB0==O 2 1V>V=48:0FVW; @>7@>18B8 70E>48 I>4> 

?><’O:H5==O =530B82=8E =0A;V4:V2 4VW B8E G8 V=H8E G8==8:V2; 28O28B8 45@520, 

O:V є =091V;ьH 28B@820;8<8 4> 4VW ?52=8E G8==8:V2 C @53V>=V [160]. 

 

1.2. �81іD 284і2 45D52 4;я 28D>щG20==я 2 GD1>F5=>70E  
 

#V4 G0A 4>1>@C @>A;8= 4;O 2C;8G=8E V ?0@:>28E =0A0465=ь =5>1EV4=> 

1@0B8 4> C2038 WE=N A?@><>6=VABь 28B@8<C20B8 VA=C20==O 2 H8@>:><C 

4V0?07>=V <5E0=VG=>3> A:;04C B0 1030BAB20 �@C=BV2, WE=ь>W B>;5@0=B=>ABV 4> 

C<>2 72>;>65==O, ABV9:>ABV 4> 701@C4=5==O ?>2VB@O B0 �@C=BC, ?>3;8=0B8 

701@C4=N20GV 7 0B<>AD5@8 01> �@C=BC, =0O2=>ABV @>730;C65=>W :@>=8 7 3CAB8< 

;8ABO< 4;O 5D5:B82=>3> ?>3;8=0==O HC<C, 5AB5B8G=V 2;0AB82>ABV B>I> [60, 

183]. 

�A>@B8<5=B 45@52 4;O <VAь:>3> A5@54>28I0 A?>G0B:C A:;0402AO 

28?04:>2>. #5@5206=> C <VAB0E 70;8H0;8AO 2848 45@52, O:V @>A;8 2 

=02:>;8H=VE ;VA0E.  

#V7=VH5 7 <5B>N ?V428I5==O 45:>@0B82=>ABV =0A0465=ь <VAB 4> WE=ь>3> 

A:;04C AB0;8 22>48B8 GC6>75<=V @>A;8=8, 7>:@5<0 7 30@=8< F2VBV==O< [55].  
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' <V@C @>728B:C ?@><8A;>2>ABV B0 V=B5=A82=>ABV @CEC B@0=A?>@BC 

28O28;>AO, I> >:@5<V 2848 45@52 2V4@V7=O;8AO @50:FVєN 4> ?52=8E 

A?5F8DVG=8E G8==8:V2 <VAь:>3> A5@54>28I0 [60]. ' 72’O7:C 7 3;>10;ь=8< 

?>B5?;V==O< ?>3V@H82AO AB0= =0A0465=ь O: C ;VA0E, B0: V C <VAB0E, V ?8B0==O 

?V41>@C ABV9:8E 284V2 45@52 703>AB@8;>AO. /:I> C ;VA>28E =0A0465==OE ?V4 G0A 

?V41>@C 284V2 45@52 206;828< :@8B5@Vє< є WE=O ?@>4C:B82=VABь, B> C <VAB0E 

?@>2V4=5 <VAF5 ?>AV40є ABV9:VABь 45@52 4> A?5F8DVG=8E G8==8:V2, O:V 4VNBь 

;8H5 2 C@1>F5=>70E [160, 190]. 

�>2545=>, I> ?V428I8B8 @V7=><0=VBBO =0A0465=ь <VAB 4>FV;ь=> H;OE>< 

22545==O :CIV2, I> A?@8OB8<5 B0:>6 ?V428I5==N @V7=><0=VBBO D0C=8 

157E@515B=8E V 7030;ь=>W ABV9:>ABV =0A0465=ь [180]. 

�8B@820;VABь (B>;5@0=B=VABь) 4> G8==8:0 =02:>;8H=ь>3> A5@54>28I0 

287=0G0NBь O: 740B=VABь 2 C<>20E AB@5AC, A?@8G8=5=>3> F8< G8==8:><, 

?V4B@8<C20B8 =>@<0;ь=89 @VAB V =5 >45@6C20B8 =572>@>B=8E ?>H:>465=ь. 

&0:>6 206;828< є 715@565==O A?@><>6=>ABV <VAь:8E ;VAV2 4> =040==O 

5:>A8AB5<=8E ?>A;C3. �>4=>G0A 45O:V 2848 45@52, O:V =0@07V 28O2;ONBьAO 

ABV9:8<8, <>6CBь =5 28B@8<0B8 ?@>3=>7>20=8E 7<V= :;V<0BC [27]. ' 72’O7:C 7 

F8< 4>A;V4=8:8 ?@>?>=CNBь 4;O ?V428I5==O ABV9:>ABV <VAь:8E =0A0465=ь 4> 

<091CB=VE 01V>B8G=8E V 1V>B8G=8E AB@5AV2 71V;ьHC20B8 @V7=><0=VBBO 284V2 

45@52 7 C@0EC20==O< ?@8=04=>ABV 4;O =8E <VAF528E C<>2.  

�8<>38 45@52 4> C<>2 =02:>;8H=ь>3> A5@54>28I0 4>A:>=0;> 287=0G5=V 

C 72’O7:C 7 @>728B:>< ;VA>2>W B8?>;>3VW =0 107V ;VAV2=8G>-5:>;>3VG=>W AVB:8 

�;5:Aєє20–#>3@51=O:0, 73V4=> 7 O:>N 15@CBь 4> C2038 @>A;8=8-V=48:0B>@8 

?52=8E 540DVG=8E C<>2, I> E0@0:B5@87CNBь B@>D=VABь V 2>;>3VABь �@C=BC [107]. 

�3V4=> V7 F8< 284V;5=> 4 3@040FVW B@>D=>ABV (A– 1>@8; B – AC1>@8; C – AC3@C48; 

D – 3@C48) B0 6 3@040FV9 2>;>3>ABV (0 – 4C65 ACEV; 1 – ACEV; 2 – A2V6V; 3 – 2>;>3V; 

4 – A8@V; 5 – <>:@V), 0 :>6=89 284 @>A;8= @>AB5 C ?52=><C 4V0?07>=V F8E C<>2, 

A5@54 O:8E є >?B8<0;ь=V. &0: 70 AB02;5==O< 4> 72>;>65==O A>A=0 28B@8<Cє 

4C65 ACEV C<>28, 4C1 є <57>:A5@>DV;><, :;5= 3>AB@>;8AB89 V 15@570 ?>28A;0 є 
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<57>DV;0<8, ;8?0 B0 OA5= є 1;86G8<8 4> <57>3V3@>DV;V2, 0 2V;ьE0 G>@=0 є 

3V3@>DV;><. #@8 Fь><C 4C1 <>65 @>AB8 2V4 AC1>@V2 4> 3@C4V2, A>A=0 – 2V4 1>@V2 

4> AC3@C4V2, :;5= 3>AB@>;8AB89 V ;8?0 – C AC3@C40E V 3@C40E, 15@570 – 2V4 1>@V2 

4> AC3@C4V2, OA5= – ?5@5206=>  C 3@C40E, 2V;ьE0 – 2V4 AC1>@V2 4> 3@C4V2 [107]. 

�0 V=H8< ?V4E>4>< 70 40=8<8 >?8AV2 4;O 3700 284V2 AC48==8E @>A;8= 

D;>@8 ':@0W=8 ?>1C4>20=V 45B0;ь=V 5:>;>3VG=V H:0;8, I> ?>:;045=> 2 >A=>2C 

A8=DVB>V=48:0FVW [26, 133]. ,:0;8 15@CBь 4> C2038 12 G8==8:V2. %5@5; =8E 4 

:;V<0B8G=V – B5@<>:;V<0B (Tm), :@V>:;V<0B (Cr), :>=B8=5=B0;ь=VABь (Kn) B0 

><1@>@568< (Om), 7 540DVG=8E – 2>;>3VABь �@C=BC (Hd), 7<V==VABь 72>;>65==O 

�@C=BC ?@>BO3>< A57>=C (Fh), 05@0FVO �@C=BC (Ae), 4>ABC?=VABь A?>;C: 07>BC 

(Nt) B0 :0@1>=0BV2 (Ca), :8A;>B=89 (Rc) V A>;ь>289 (Sl) @568<8, 0 B0:>6 – 

>A2VB;5=VABь (Lc). 

�@0EC20==O 2V4?>2V4=8E H:0;, ?>1C4>20=8E 4;O A>B5=ь 284V2 45@52,: 

:CIV2 V B@02’O=8AB8E @>A;8= =040;> 7<>3C ?>1C4C20B8 F8:;>3@0<8 7<V=8 

A5@54=VE 7=0G5=ь 5:>;>3VG=8E D0:B>@V2 B0 ?@>3=>7C20B8 ?>H8@5==O >:@5<8E 

284V2 C @07V 7<V=8 :;V<0BC [27, 50]. 

� C@1>F5=>70E ?V4 G0A ?V41>@C 0A>@B8<5=BC 284V2 45@52 A;V4 1@0B8 4> 

C2038 O: WE=N 28B@820;VABь 4> 4VW G8==8:V2 =02:>;8H=ь>3> A5@54>28I0, B0: V 

A?@><>6=VABь 28:>=C20B8 @V7=><0=VB=V 5:>;>3VG=V DC=:FVW (5:>A8AB5<=V 

?>A;C38) [152]. &0:0 A?@><>6=VABь BVA=> ?>2’O70=0 7 E0@0:B5@8AB8:0<8 45@52, 

45O:V 7 O:8E >1C<>2;5=V 284>2>N =0;56=VABN, 0 V=HV – AB0=>< @>A;8= C ?52=8E 

C<>20E. &0: @>7<V@ B0 IV;ь=VABь :@>=8 2?;820NBь =0 A?@><>6=VABь 45@520 

70BV=N20B8 B0 >E>;>46C20B8 =02:>;8H=V9 ?@>ABV@ [66, 67]. #><VB=C @>;ь 

2V4V3@0NBь B0:>6 28A>B0 45@520 B0 D>@<0 ;8AB:V2 [86]. !0AV==O B0 ?;>48 45@52 

C <VABV 70157?5GCNBь :>@< ?B0E0<, 0 =5:B0@ – 70?8;N20G0< [115]. �5@520 7 

25;8:8< ;8ABO< ?><’O:HCNBь A?5:C, 0 10@28AB5 ;8ABO ?V428ICє 45:>@0B82=C 

FV==VABь [55, 60]. �8ABO, I> <VAB8Bь 1030B> 0=B>FV0=V2, 2>A5=8 70;8H0єBьAO 

45:>@0B82=8< C?@>4>26 B@820;VH>3> G0AC, 0 B0:>6 2848 7 G5@2>=8< ;8ABO< 

:@0I5 286820NBь C �@C=BV 7 28A>:8< 2<VAB>< 206:8E <5B0;V2 [140].  
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' 68B;>28E @09>=0E =040єBьAO ?5@52030 45@520<, I> <0NBь 5AB5B8G=C 

FV==VABь, 0;5 =5 A?@8G8=ONBь 0;5@3VN [115]. �>4=>G0A C 7>=0E 7 V=B5=A82=8< 

@CE>< B@0=A?>@BC >A=>2=8<8 DC=:FVO<8 45@52 є 7<5=H5==O 2?;82C 28:84V2 V 

HC<C [158].  

/: :@8B5@VW 2V41>@C 45@52 4;O <VAь:8E =0A0465=ь 15@CBь 4> C2038 

D5=>;>3VG=V, DV7V>;>3VG=V B0 <>@D>;>3VG=V E0@0:B5@8AB8:8, O:V =07820NBь 

DC=:FV>=0;ь=8<8 >7=0:0<8 284V2 [175]. &0:V >7=0:8 287=0G0NBь, O: :>65= 284 

270є<>4Vє 7 5:>A8AB5<>N B0 O: 2V= @503Cє =0 D0:B>@8 =02:>;8H=ь>3> 

A5@54>28I0, 7>:@5<0 701@C4=5==O ?>2VB@O. !0?@8:;04, 45@520 7V A?5F8DVG=8<8 

E0@0:B5@8AB8:0<8 ;8ABO 7<5=HCNBь 701@C4=5==O ?>2VB@O H;OE>< 

CB@8<C20==O 0B<>AD5@=8E G0AB8=>:, O:V >AV40NBь =0 ?>25@E=V ;8ABO [177]. 

&0: C <. �=V?@> 28O2;5=> ?@>F5A8 :A5@>DVBV70FVW 0=0B><VG=>W 1C4>28 

;8AB:V2 45@52 @>4C Tilia Mill., I> @>ABCBь 2 C<>20E 701@C4=5==O 28E;>?=8<8 

3070<8 02B>B@0=A?>@BC =0 B;V 7<5=H5=>3> 70157?5G5==O 2>;>3>N [94]. %5@54 

B@ь>E 284V2 ;8? 70 E0@0:B5@8AB8:0<8 0=0B><>-<>@D>;>3VG=>W AB@C:BC@8 

;8AB:V2 =091V;ьH ?@8AB>A>20=8< 284>< 28O28;0AO T. tomentosa Moench. 

�<V=C :;V<0BC =02@O4 G8 <>6=0 7C?8=8B8, 0;5 <>6;82> 70?@>2048B8 

?52=V 040?B0FV9=V 70E>48, A?@O<>20=V =0 7<5=H5==O C@07;82>ABV 

C@1>5:>A8AB5< [106]. &0:V 70E>48 =0A0<?5@54 AB>ACNBьAO 7=865==O 28:84V2 

?0@=8:>28E 307V2 2 0B<>AD5@=5 ?>2VB@O B0 >75;5=5==O <VAB0, 7>:@5<0 

@>7H8@5==O :V;ь:>ABV 75;5=8E 7>=, @>7<VI5==O «75;5=8E 7C?8=>:», «4>I>28E 

A04:V2», @>7C<=89 281V@ B0 ?>є4=0==O 284V2 @>A;8=, ?V428I5==O @V2=O 

5:>;>3VG=>W A2V4><>ABV =0A5;5==O. 

"FV=N20==O A?@><>6=>ABV >:@5<8E 284V2 45@52 ?>3;8=0B8 ?8; V 

307>?>4V1=V 28:848 [158, 160], 0 B0:>6 28B@820;VABь 4> 4VW @V7=><0=VB=8E 

?@8@>4=8E V 0=B@>?VG=8E G8==8:V2 [65, 68, 122, 138, 194] 40;> 7<>3C 287=0G8B8 

?5@5;V: 284V2 4;O D>@<C20==O A:;04C =0A0465=ь =0A5;5=8E ?C=:BV2 [30, 196–

197].  
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' #>;B02V 4>A;V465==O 1C;8 ?@8A2OG5=V A:;04C 75;5=8E =0A0465=ь [29, 

101–104, 110], 7>:@5<0 C ?0@:0E [4, 13], >FV=N20==N 68BBє2>3> AB0=C 45@52 

[17, 18, 91] B0 A0=VB0@=>-3V3Vє=VG=8E V >74>@>2GV 2;0AB82>ABV 45@52 B0 :CIV2 [86]. 

&0: C =0A0465==OE <. �CFь:0 45@520 ?@54AB02;5=V 83 2840<8 [51]. � 

VAB>@8G=V9 G0AB8=V �8є20 28O2;5=> 182 2848 V 82 45:>@0B82=V D>@<8 45@52 V 

:CIV2, 118 7 O:8E – V=B@>4CF5=B8 [89, 90]. �V;ьHVABь 284V2 (81) 7>A5@5465=V C 

A:25@0E V =0 ?@81C48=:>28E B5@8B>@VOE, =0 2C;8FOE 28O2;5=> 37 284V2, 45 70 % 

5:75<?;O@V2 ?@8?040NBь =0 Tilia cordata Mill., T. platyphyllos Scop., Aesculus 

hippocastanum L., Acer platanoides L., A. saccharinum L., A. negundo L., Populus 

italica Rosier. V P. nigra L [89, 90].  

' *5=B@0;ь=V9 Є2@>?V =09G0ABVH5 28A046CNBь C74>26 <VAь:8E 2C;8Fь 

452’OBь 284V2 45@52: Acer pseudoplatanus L., Ailanthus altissima P. Mill., Betula 

pendula Roth, Carpinus betulus L., Ginkgo biloba L., Platanus × hispanica Mill. 

Ex Muenchh. <Acerifolia=, Quercus robur L., Robinia pseudoacacia L. B0 Tilia 

cordata Miller [129]. �>A;V465==O 28O28;8, I> Betula pendula B0 Robinia 

pseudoacacia <>6=0 22060B8 V450;ь=8<8 =54>@>38<8 :0=4840B0<8 4;O 

DVB>@5<54V0FVW. +5@57 WE=V 28A>:C 28B@820;VABь, ABV9:VABь 4> 701@C4=5==O B0 WE 

E0@0:B5@8AB8:C O: ?V>=5@=8E 284V2, >18420 2848 <>6CBь 1CB8 4>40B:>2> 27OBV 

4> C2038 O: 1V><>=VB>@8 01> G5@57 WE=N 740B=VABь 2V4;>2;N20B8 ;8ABO. Tilia 

cordata B0:>6 ?V4E>48Bь 4;O DVB>@5<54V0FVW 2 <VAь:><C A5@54>28IV 7024O:8 

A2>W9 740B=>ABV C;>2;N20B8, I> <>65 =040B8 FV==C V=D>@<0FVN ?@> 

701@C4=N20GV2 ?>2VB@O. 

 

1.3. %Fі9:іEFь і EF0= 45D52 2 GD1>F5=>70E 

 

%BV9:VABь 45@52 2 C@1>F5=>7V 287=0G0єBьAO ?52=8<8 <>@D>;>3VG=8<8, 

DV7V>;>3VG=8<8, D5=>;>3VG=8<8 B0 V=H8<8 B0: 720=8<8 DC=:FV>=0;ь=8<8 

@8A0<8, O:V 287=0G0NBь DC=:FV>=0;ь=C @50:FVN >@30=V7<C =0 ?52=V ?0@0<5B@8 

01> O28I0 2 =02:>;8H=ь><C A5@54>28IV [115]. (C=:FV>=0;ь=V @8A8 ?>2’O70=V 
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7 5:>;>3VG=8<8 DC=:FVO<8 45@52. &0: ?V428I5==N 68BBє740B=>ABV 45@52 2 

C<>20E ?>ACE8 <>65 A?@8OB8 71V;ьH5==O 5D5:B82=>ABV 28:>@8AB0==O 2>48 

H;OE>< @>728B:C :>@V==O 23;81 �@C=BC 01> 7<5=H5==O< CB@0B8 2>;>38 7024O:8 

@50:FVW ?@>48EV2, 7<5=H5==O ?;>IV ?>25@E=V ;8ABO 01> ?@>2V4=>ABV :A8;5<8 

[132, 137]. 

�3V4=> 7 D;>@8AB8:>-D0C=VAB8G=8< @V2=5< @V7=><0=VBBO @>A;8= 

7<5=HCєBьAO 2V4 ?5@8D5@VW 4> F5=B@0 <VAB0, I> =09:@0I5 ?>:070=> =0 ?@8:;04V 

;8H09=8:V2 [5]. !0 @V2=V 1V>F5=>7V2 ?>:070=> 7<V=8 284>2>3> A:;04C @>A;8= 2V4 

;VA>28E 4> F5=B@0;ь=8E <VAь:8E 4V;O=>: [88]. ' <V@C ?5@5AC20==O 4> 1V;ьH 

?>@CH5=8E 4V;O=>: 7<5=HCєBьAO ?@54AB02=8FB2> 35B5@>B@>DV2 4@C3>3> 

?>@O4:C B0 45AB@C:B>@V2 [108]. 

�8BBє740B=VABь 45@52 >FV=NNBь 70 7>2=VH=V<8 >7=0:0<8: @>7<V@><, 

D>@<>N, IV;ь=VABN B0 ?@>7>@VABN :@>=8, =0O2=VABN 2>4O=8E ?03>=V2 [17, 44, 

69, 74, 97, 123]. �;81HV >FV=N20==O 74V9A=NNBь =0 @V7=8E @V2=OE.  

&0: �.#. �CG5@O289 284V;Oє DV7V>;>3>-1V>EV<VG=89 (:;VB8==89), 

0=0B><>-<>@D>;>3VG=89 (>@30=V7<>289), ?>?C;OFV9=89, F5=>B8G=89 V 

1V>35>F5=>B8G=89 @V2=V @50:FVW =0 B0: 720=89 :><?;5:A=89 C@1>35==89 

3@04Vє=B A5@54>28I0 (�'�%) [58]. 

�.#. �CG5@O28< ?>:070=> =0 :;VB8==><C @V2=V, I> A8;0 2A<>:BC20==O 

;8ABO ;8?8 H8@>:>;8AB>W B0 3V@:>:0HB0=0 728G09=>3> C �ь2>2V 71V;ьHCєBьAO 

2V4 F5=B@C <VAB0 �ь2V2 4> ?5@8D5@VW, 0;5 =0?@8:V=FV 2535B0FV9=>3> ?5@V>4C F59 

?>:07=8: 7<5=HCєBьAO, 0 ;8ABO @0=VH5 >?040є [58]. 

!0 @V2=V >@30=V7<C C <V@C 71V;ьH5==O 0=B@>?VG=>3> =020=B065==O 

28O2;ONBь :A5@><>@DV7< ;8AB>28E ?;0AB8=>:, 7<5=H5==O ?;>IV B0 

?>B>2I5==O, 7<V=8 AB@C:BC@8, D>@<8 B0 @>7<V@V2 :@>=8, 71V;ьH5==O WW 

06C@=>ABV 2=0A;V4>: 7<5=H5==O :V;ь:>ABV B0 @>7<V@C ;8AB:V2. �<5=HCNBьAO 

;V=V9=89 ?@8@VAB ?03>=V2 ?>B>G=>3> @>:C, ?@8@VAB 45@52 70 28A>B>N B0 

4V0<5B@><, @>7<V@ 35=5@0B82=8E >@30=V2, 0 B0:>6 ?5@V>4 2535B0FVW (2=0A;V4>: 

?5@54G0A=>3> >?040==O ;8ABO) [5, 18, 22]. 
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�V4><>, I> ABV9:VABь =0A0465=ь 287=0G0єBьAO =5 BV;ь:8 2;0AB82>ABO<8 

>:@5<8E 284V2, 0;5 9 WE=V< @V7=><0=VBBO< [8, 198]. �>4=>G0A 2C;8G=V 

=0A0465==O G0AB> A:;040NBьAO 7 =525;8:>W :V;ь:>ABV 284V2 45@52, >A:V;ь:8 

2@0EC20==O 28<>3 @V7=8E 284V2 4> C<>2 28@>IC20==O CA:;04=Nє 74V9A=5==O 

4>3;O4C [123]. 

�>4=>G0A 45O:V 2848 45@52, O:V =0@07V 28O2;ONBьAO ABV9:8<8, <>6CBь =5 

28B@8<0B8 ?@>3=>7>20=8E 7<V= :;V<0BC [27]. ' 72’O7:C 7 F8< 4>A;V4=8:8 

?@>?>=CNBь 4;O ?V428I5==O ABV9:>ABV <VAь:8E =0A0465=ь 4> <091CB=VE 

01V>B8G=8E V 1V>B8G=8E AB@5AV2 71V;ьHC20B8 @V7=><0=VBBO 284V2 45@52 7 

C@0EC20==O< ?@8=04=>ABV 4;O =8E <VAF528E C<>2 [50, 114].  

' <VAB0E A5@54 01V>B8G=8E G8==8:V2 2?;82C =0 45@520 >A=>2=8<8 є 

701@C4=5==O �@C=BC B0 45DVF8B 2>;>38 2=0A;V4>: 9>3> CIV;ь=5==O. ' #0@86V, 

45  B@048FV9=> 4;O >75;5=5==O 28:>@8AB>2CNBь ;8?C, 28@>IC20;8 45@520 2 

C<>20E @V7=>3> 2<VABC <V:@>5;5<5=BV2 B0 @V7=8E 2>4=8E @568<0E (4>AB0B=є 

72>;>65==O, 7=52>4=5==O B0 @53V4@0B0FVO) [113]. �AB0=>2;5=>, I> 2<VAB 

E;>@>DV;V2 a V b C ;8ABV ?V4 G0A 453V4@0B0FVW 7=0G=> 7<5=HC202AO, 0 C @07V 

71V;ьH5==O 2<VABC A28=FN – ?V428IC202AO. �>4=>G0A 2<VAB E;>@>DV;V2 

71V;ьHC202AO C <V@C 71V;ьH5==O :>=F5=B@0FVW <V4V 2 >?B8<0;ь=8E 

DV7V>;>3VG=8E 4V0?07>=0E.  

/: 5D5:B82=VABь D>B>A8=B57C, B0: V ABV9:VABь 4> C<>2 A5@54>28I0 45@52 

7<5=HCNBьAO C <V@C A57>==>3> AB0@V==O ;8AB:V2 [125]. ' #>;ьIV >FV=N20;8 

<VF=VABь ;8AB:V2 V 2<VAB D>B>A8=B5B8G=8E ?V3<5=BV2 C ;8ABV ;8?8 B0 :;5=0. 

�AB0=>2;5=>, I> <VF=VABь ;8AB:V2 V «75;5=VABь» ;8ABO 1C;8 <V=V<0;ь=8<8 

=025A=V, 0 <0:A8<0;ь=8<8 2;VB:C. �87=0G5=> 2V4<V==>ABV DV7V>;>3VG=8E V 

<5E0=VG=8E 2;0AB82>AB59 ;8ABO F8E 284V2 45@52 =02VBь 2 >4=0:>28E C<>20E 

=02:>;8H=ь>3> A5@54>28I0 (?0@0<5B@8 <VF=>ABV B0 2<VAB D>B>A8=B5B8G=>3> 

?V3<5=BC 1C;8 7=0G=> 28I8<8 4;O ;8ABO :;5=0, =V6 4;O ;8ABO ;8?8).  

!0 AB0= 45@52 O: C ?@8@>4=8E 5:>A8AB5<0E, B0: V 2 C@1>F5=>70E 

2?;820NBь 1V>B8G=V G8==8:8 – 270є<>4VO 7 V=H8<8 @>A;8=0<8 C 283;O4V 
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:>=:C@5=FVW 01> 0;5;>?0BVW, ?>H:>465==O :><0E0<8 B0 :;VI0<8-DVB>D030<8, 

C@065==O 71C4=8:0<8 E2>@>1 [57, 70]. 

�VO 1V>B8G=8E G8==8:V2 ?V4A8;NєBьAO C @07V >A;01;5==O 45@52 

01V>B8G=8<8 G8 0=B@>?VG=8<8 G8==8:0<8. � C<>20E 0B<>AD5@=>3> 

701@C4=5==O @>A;8=8 2V4V3@0NBь @>;ь 1V>DV;ьB@0, ?@8G><C B>:A8G=V @5G>28=8 

G0AB:>2> =0:>?8GCNBьAO C :;VB8=0E ;8AB:>2>W ?;0AB8=:8, G0AB:>2> 

7=5H:>46CNBьAO [3, 18, 60]. �0 28A>:>3> 2<VABC @V2=O B>:A8:0=BV2 

71V;ьHCєBьAO ?;>I0 =5:@>7V2 ;8AB:>2>W ?>25@E=V, 703815;ь >:@5<8E ;8AB:V2, 

G0AB8= :@>=8 V 45@52 7030;>< [88, 112]. 

'AV G8==8:8, O:V =530B82=> 2?;820NBь =0 @VAB V AB0= 45@52, ?V428ICNBь 

WE=N A?@89=OB;82VABь 4> 70A5;5==O 45@52 H:V4;828<8 :><0E0<8 9 C@065==O 

71C4=8:0<8 E2>@>1, B>1B> 4> 4VW 1V>B8G=8E G8==8:V2 [131] .  

"A:V;ь:8 2 <VAB0E 28@>ICNBь O: 01>@835==V, B0: V 5:7>B8G=V 2848 @>A;8=, 

7 >AB0==V<8 ?@>=8:0NBь GC6>75<=V H:V4;82V >@30=V7<8 [162, 164, 194]. /:I> 

FV 2848 7=0E>4OBь ?@840B=>3> 6828B5;O 7 <VAF528E 284V2, 2>=8 <>6CBь AB0B8 

=5157?5G=8<8 C =02:>;8H=VE ;VA0E [116]. ' <VAB0E ?V428I5=0 B5<?5@0BC@0 B0 

>A;01;5==O 45@52 ?V4 2?;82>< 0=B@>?VG=8E G8==8:V2 A?@8ONBь 7<5=H5==N 

>?>@C 45@52 4> ?>H:>465==O 9 C@065==O [122]. 

�030;>< <0A>2V @>7<=>65==O :><0E ;8AB>3@87V2 C <VAB0E 2V4><V 7@V4:0. 

�01@C4=5==O 0B<>AD5@8 B0 �@C=BC, 2V4ACB=VABь <VAFь 4;O 78<V2;V, 7<5=H5==O 

B@820;>ABV 2535B0FV9=>3> ?5@V>4C =530B82=> 2?;820є =0 48=0<V:C ?>?C;OFV9 

F8E :><0E [70, 71]. &0: =572060NG8 =0 >GV:C20==O 1V;ьH>3> ?>H:>465==O 

;8ABO C <VABV, Acer rubrum 1C2 A8;ь=VH5 ?>H:>465=89 C ;VAV [121]. 

�>4=>G0A 70 >AB0==V 45AOB8;VBBO 7<V=82AO 284>289 A:;04 :><0E-

DVB>D03V2: 71V;ьH8;>AO ?@54AB02=8FB2> 284V2 <5=H8E @>7<V@V2, ?>;VD03V2, 

V=48D5@5=B=8E 284V2, 0 B0:>6 A8A=8E 284V2 V 284V2 V7 ?>B0є<=8< A?>A>1>< 

68BBO [148, 163, 165, 170]. ' ?>H8@5==V B0 IV;ь=>ABV ?>?C;OFV9 :><0E-

DVB>D03V2 =0 >:@5<8E 2840E 45@52 2V4V3@0NBь @>;ь ?52=V <>@D>;>3VG=V @8A8 G8 

35>3@0DVG=5 ?>E>465==O 6828B5;V2 [111]. 



36 

 

�>4=>G0A 2V4><V 28?04:8 1V;ьH>3> ?>H:>465==O ;8ABO 4C10 (Quercus 

lobata) =0 70E>4V %,� =0 45@520E, O:V ?V440NBьAO 2?;82C 28:84V2 

B@0=A?>@B=8E 70A>1V2. ' ;01>@0B>@VW 3CA5=8FV B0:>6 2V44020;8 ?5@5203C 

682;5==N ;8ABO< 45@52, I> ?@8;O30NBь 4> H>A5 [161]. 

' <VAь:8E V AV;ьAь:8E 4V;O=:0E <. �075;O (,259F0@VO) >FV=N20;8 

70A5;5==O V ?>H:>465==O :><0E0<8-<V=5@0<8, 30;>CB2>@N20G0<8 B0 

;8AB>3@870<8 B@ь>E 284V2 45@52 (?;0B0=0, 1C:0 B0 OA5=0) [170] �C;> 

2AB0=>2;5=>, I> ?>H8@5==O 30;V2 =0 ;8ABV ?;0B0=V2 70;568Bь 2V4 @V2=O 

C@10=V70FVW. �>4=>G0A ?>:07=8:8 70A5;5==O 1C:0 30;8FO<8 GCB;82> @503C20;8 

O: =0 71V;ьH5==O @V2=O C@10=V70FVW, B0: V =0 7<5=H5==O ?;>IV =0A0465=ь. !0 

@V25=ь ?>H:>465==O ;8ABO ?;0B0=0 <V=5@0<8 B0 ;8AB>3@870<8 70;560;0 O: 2V4 

@V2=O C@10=V70FVW, B0: V 2V4 ?;>IV =0A0465=ь. %B>A>2=> <V=5@V2 =0 OA5=V B0:>W 

70;56=>ABV =5 28O2;5=>.  

/: 2V4><> [187], @V7=><0=VBBO 45@52 ?>78B82=> 2?;820є =0 ABV9:VABь 

=0A0465=ь. !87ь:5 @V7=><0=VBBO 45@52 C <VAB0E є >4=VєN 7 ?@8G8= 1V;ьH>3> 

?>H:>465==O ;8ABO :><0E0<8 [175, 182, 189, 192]. 

' <VAB0E 4>A;V465=> ?>H8@5==O :><0E, :;VIV2 V 3@81V2 B0 @V25=ь 

?>H:>465==O G8 C@065==O @V7=8E 284V2 45@52. &0: C <. �=V?@> =0 :;5=V Acer 

tataricum 28O2;5=> 28 284V2 :><0E-DV;>D03V2 V 0=B>D03V2 (H:V4=8:V2 :2VBV2), 0 

B0:>6 C@065==O ;8ABO 3@81>< Taphrina acerina (A.G.Eliasson) Giesenh. B0 

71C4=8:0<8 1>@>H=8AB>W @>A8 [33]. �8ABO 4C10 Q. robur C ?0@:>28E V 2C;8G=8E 

=0A0465==OE <. �=V?@> V A<B. �20@4V9Aь:5 ?>H:>46C20;8 55 284V2 :><0E-

DV;>D03V2 V7 22 @>48= 5 @O4V2 [32]. %5@54 B8?V2 ?>H:>465=ь ?5@52060;8 

>13@870==O, A:@CGC20==O V <V=C20==O ;8AB:V2, 0;5 B0:>6 28O2;O;8 

30;>CB2>@5==O, 7<V=8 7010@2;5==O, ?@>:>;8 B0 3>D@C20==O.  

' 75;5=8E =0A0465==OE )0@:>20 ?V4 G0A 282G5==O ?>H8@5==O :><0E-

<V=5@V2 ;8ABO 4>2545=> ?@8C@>G5=VABь O?>=Aь:>W ;8?>2>W <>;V-AB@>:0B:8 

Phyllonorycter issikii 4> ;VA>28E =0A0465=ь [73, 75]. �>4=>G0A ?>H8@5=VABь 
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:0HB0=>2>3> <V=5@0 Cameraria ohridella 1C;0 1V;ьH>N C ?0@:0E, =V6 C 

2C;8G=8E =0A0465==OE [1, 72, 109, 168]. 

' 75;5=8E =0A0465==OE <. )0@:>20 ;8ABO 7 ?>3@870<8 28O2;5=V 

=09G0ABVH5 =0 2’O7V, <V=8 – =0 4C1V, C:>;8 B0 30;8 – =0 ;8?V [46, 47, 57, 98–100].   

#>H:>465=VABь ;8ABO :><0E0<8 7 2V4:@8B8< A?>A>1>< 68BBO 1C;0 

=091V;ьH>N C �VA>?0@:C, 0 =09<5=H>N C 2C;8G=8E =0A0465==OE, C F5=B@V 

<VAB0 – <5=H8<8, =V6 =0 >:>;8FOE, V =09<5=H>N =0 2C;8FOE V7 28A>:>N 

V=B5=A82=VABN @CEC B@0=A?>@BC [105, 150]. 

�>4=>G0A 45O:V 2848 :><0E V 3@81V2 71V;ьHCNBь ?>H8@5=VABь C 

=0A0465==OE, I> 7=0E>4OBьAO ?V4 2?;82>< 28:84V2 B@0=A?>@BC, 0;5 2 C<>20E 

28A>:>W V=B5=A82=>ABV @CEC B@0=A?>@BC 7=>2C 7<5=HCNBь G8A5;ь=VABь V =02VBь 

7>2AV< =5 B@0?;ONBьAO [121, 150]. �0728G09 =091V;ьH ABV9:8<8 4> 

B5E=>35==>3> 701@C4=5==O 28O2;ONBьAO 2848 :><0E V :;VIV2 V7 ?>B0є<=8< 

A?>A>1>< 68BBO [148, 163, 172], 7>:@5<0 2848, I> @>72820NBьAO ?V4 :>@>N 

[169].  

#@8:;04>< >AB0==VE є OA5=>20 A<0@034>20 2C7ь:>BV;0 7;0B:0 Agrilus 

planipennis Fairmaire, 1888 (Coleoptera: Buprestidae), O:0 <0є ?>E>465==O 7V 

AEV4=>W �7VW, 0;5 ?>H8@8;0AO =0?@8:V=FV 1990-E @@. =0 0<5@8:0=Aь:89 

:>=B8=5=B V 2 $>AVN [130]. � 2019 @>:C H:V4=8:0 28O2;5=> 2 �C30=Aь:V9 >1;0ABV 

':@0W=8, C 2021 @>FV 2V= ?>H8@82AO 2 CAV9 �C30=Aь:V9 >1;0ABV V 2 G0AB8=V 

)0@:V2Aь:>W >1;0ABV, 0 C 2022 @>FV 9>3> 28O2;5=> C ?0@:0E �8є20 [166]. %B0=>< 

=0 2024 @V: OA5=>20 A<0@034>20 2C7ь:>BV;0 7;0B:0 70A5;O;0 45@520 @V7=8E 284V2 

OA5=0 (Fraxinus L.) 2 CAVE @09>=0E <. )0@:>20 C 2C;8G=8E V ?0@:>28E 

=0A0465==OE, =570;56=> 2V4 ?>H8@5==O 465@5; B5E=>35==8E 28:84V2 [169]. 

�0A5;5==O 45@52 OA5=>2>N A<0@034>2>N 2C7ь:>BV;>N 7;0B:>N ?@872>48Bь 4> 

WE=ь>3> H284:>3> >A;01;5==O B0 703815;V. 

&0:8< G8=><, ?8B0==O <>=VB>@8=3C AB0=C 45@52 2 C<>20E <VAB =01C20NBь 

CA5 1V;ьH>W 0:BC0;ь=>ABV. 
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1.4. �5D520 – і=48:0F>D8 EF0=G E5D54>28щ0 2 GD1>F5=>7і  
 

�?;82 @V7=8E G8==8:V2 =0 45@520 C <VAB0E >FV=NNBь 70 ?>:07=8:0<8 

@>ABC V A0=VB0@=>3> AB0=C. &0:89 2?;82 4>A;V465=> AB>A>2=> 45@52, O:V 

=091V;ьH ?>H8@5=V C <VAь:8E =0A0465==OE, – Acer platanoides L. [15, 35, 98, 

100, 119, 125, 154, 167], Tilia cordata Mill. [16, 21, 31, 48, 49, 54,64, 76, 99, 113, 

125, 142, 149, 185, 191], Aesculus hippocastanum L. [53, 72, 109, 147, 155, 179], 

Robinia pseudoacacia L. [136, 154, 193], Populus spp.[156]. 

�?;82 G8==8:V2 @V7=>W ?@8@>48 =0 AB0= V @VAB 45@52 2 C@1>F5=>70E 

70;568Bь O: 2V4 284C 45@52, B0: V 2V4 C@1>35==8E 3@04Vє=BV2 A5@54>28I0, 

?>2’O70=8E V7 >A>1;82>ABO<8 701C4V2;V, ?;>IV 9 B8?V2 =0A0465=ь, @>7<VI5==O 

B@0=A?>@B=8E H;OEV2, ?@><8A;>28E >1’є:BV2 B>I> [176, 177]. "FV=N20==O 

707=0G5=8E 2?;82V2 V=AB@C<5=B0;ь=8<8 <5B>40<8 28<030є 7=0G=8E 28B@0B 

:>HBV2, ?@0FV B0 G0AC. !02VBь 28<V@N20==O B5<?5@0BC@8 ?>2VB@O 4;O 

?>@V2=O==O <0є 1CB8 ?@>2545=> >4=>G0A=> 2 1030Bь>E B>G:0E. �82V >@30=V7<8 

A;C3CNBь V=48:0B>@0<8 AB0=C ?@8@>4=>3> A5@54>28I0, O:V =040NBь 

:><?;5:A=C >FV=:C 2?;82C AC:C?=>ABV G8==8:V2 2 >:@5<8E B>G:0E G8 7>=0E 

>1;V:C [113]. 

&0: 70AB>AC20==O 45O:8E 45@52 O: V=48:0B>@V2 40B A57>==>3> @>728B:C 

?@8@>48 107CєBьAO =0 B><C, I> A>:>@CE ?>G8=0єBьAO ?VA;O ABV9:>3> ?5@5E>4C 

B5<?5@0BC@8 ?>2VB@O G5@57 5°%, 0 @>73>@B0==O ;8ABO – ?VA;O ABV9:>3> ?5@5E>4C 

B5<?5@0BC@8 ?>2VB@O G5@57 10°%. !0 >:@5<8E 4V;O=:0E ;VAC FV O28I0 

2V41C20NBьAO 2 @V7=V 40B8, V=B5@20; <V6 O:8<8 <>65 AO30B8 B8645=ь V 1V;ьH5 

[164] 

�;O 287=0G5==O 284V2 45@52 B0 WE=VE @8A, O:V 7<V=NNBьAO ?V4 2?;82>< B8E 

01> V=H8E =5A?@8OB;828E G8==8:V2 V <>6CBь 1CB8 >FV=5=V 7 <V=V<0;ь=8<8 

28B@0B0<8 G0AC B0 :>HBV2, C @V7=8E :@0W=0E ?@>2545=> =87:C 4>A;V465=ь. 
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�65 <0965 4204FOBь @>:V2 4>A;V46CNBь @V7=><0=VBBO, 68BBє289 AB0= 

45=4@>D;>@8 C <. �=V?@> B0 7<V=8 >:@5<8E E0@0:B5@8AB8: 45@52 C <V@C 

71V;ьH5==O B5E=>35==>3> =020=B065==O [5–12, 36–42, 62, 85, 93, 94, 118, 119]. 

&0: 4>A;V465==O >4=>@VG=8E ?03>=V2 Robinia pseudoacacia 2 <. �=V?@> 

28O28;>, I> F59 284 45@52 є ABV9:8< 4> ?@><8A;>28E 28:84V2 7 25;8:8< 

2<VAB>< SO2 B0 NO2 [193].  

' �>;30@VW 4>2545=> 71V;ьH5==O H0@C ?0;VA04=>W B:0=8=8 B0 7<5=H5==O 

3C1G0AB>W ?0@5=EV<8 ;8AB:V2 Acer campestre 70 28A>:8E @V2=V2 ?@><8A;>2>3> 

701@C4=5==O [134]. �AB0=>2;5=>, I> C A. campestre V>==89 10;0=AC <5=H>N 

<V@>N ?>@CHC202AO 2=0A;V4>: A>;ь>2>3> AB@5AC, =V6 C A. platanoides [134]. 

' #;>2482V (�>;30@VO) ?V4 G0A 4>A;V465==O AB0=C 45@52 Tilia tomentosa, 

Fraxinus excelsior B0 Pinus nigra 287=0G5=>, I> C <V@C ?V428I5==O 

V=B5=A82=>ABV C@10=V70FVW 71V;ьHC20;8AO ?>H:>465==O ;8ABO, 2<VAB B>:A8G=8E 

5;5<5=BV2 C ;8ABV B0 V=B5=A82=VABь D>B>A8=B57C, 0;5 7<5=H8;8AO H284:VABь 

B@0=A?V@0FVW B0 ?@>2V4=VABь ?@>48EV2 [175] 

� І20=>-(@0=:V2Aь:C 28O2;5=> >A>1;82>ABV ?>H8@5==O 206:8E <5B0;V2 C 

�@C=B0E @V7=>DC=:FV>=0;ь=8E 5:>B>?V2 C@1>5:>A8AB5<8 B0 V=B5=A82=VABь 

0:C<C;OFVW ?>;NB0=BV2 ;8AB:0<8 ;8?8 A5@F5;8AB>W (Tilia cordata L.) [21]. *5 

40;> 7<>3C 287=0G8B8 BVA=V :>@5;OFV9=V 270є<>72’O7:8 <V6 <>@D>;>3VG=8<8 

7<V=0<8 ;8AB:>2>W ?;0AB8=:8 B0 @V2=5< 701@C4=5==O =02:>;8H=ь>3> 

A5@54>28I0 206:8<8 <5B0;0<8. 

' $C<C=VW 2AB0=>28;8, I> C ;8ABV Juglans regia B0 Robinia pseudoacacia 

2<VAB E;>@>DV;C B0 @V25=ь 0=B>FV0=V2 70;5602 2V4 @09>=C <VAB0 [134]. 

�>A;V465==O 2 �8B0W 28O28;8, I> B>2I8=0 ;8ABO Euonymus japonicus, 

2<VAB ACE>W @5G>28=8 2 ;8ABV, IV;ь=VABь ;8AB:>2>W B:0=8=8 B0 IV;ь=VABь 

?@>48EV2 ?>78B82=> :>@5;N20;8 V7 2<VAB>< B25@48E G0AB8=>: 2 0B<>AD5@V. 

�>4=>G0A V=45:A 2<VABC E;>@>DV;C B0 ?8B><0 ?;>I0 ;8ABO =530B82=> 

:>@5;N20;8 7 ?>:07=8:>< 701@C4=5==O ?>2VB@O [195].  
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' <. �=V?@> 2AB0=>2;5=> 7<5=H5==O 2<VABC E;>@>DV;V2 a + b B0 

:0@>B8=>W4V2 C ;8ABV 1030Bь>E 284V2 45@52 =0 4V;O=:0E V=B5=A82=>3> @CEC 

B@0=A?>@BC, I> >A>1;82> ?><VB=> 2 A5@?=V [118]. !091V;ьH ?><VB=5 7=865==O 

2<VABC E;>@>DV;C 0 2V41C20;>AO 2 ;8AB:0E Betula pendula, Ae. hippocastanum,  

Acer platanoides V Tilia cordata, E2>W Pinus pallasiana, Picea abies B0 P. pungens, 

0 C ;8ABV Robinia pseudoacacia B0 Platanus orientalis F59 ?>:07=8: 70;8H02AO 

?@0:B8G=> 157 7<V=.  

' �V4=V (�2AB@VO) >FV=N20;8 ABV9:VABь 45@52 Acer platanoides, Fraxinus 

excelsior B0 Quercus robur 4> 701@C4=5==O ?>2VB@O C74>26 3@04Vє=B0 

C@10=V70FVW: C <VAь:><C ?0@:C (<VAь:0 7>=0), =0 >:>;8FV <VAB0 (?@8<VAь:0 7>=0) 

V 2 ;VA8ABV9 <VAF52>ABV (AV;ьAь:0 <VAF52VABь) [120]. �C;> 4>2545=>, I> 

GCB;828<8 V=48:0B>@0<8 701@C4=5==O ?>2VB@O є 2V4=>A=89 2<VAB 2 ;8ABV 2>48, 

0A:>@1V=>2>W :8A;>B8 B0 E;>@>DV;C, 0 B0:>6 @! 5:AB@0:BV2 ;8ABO.  

�<V=8 <>@D>;>3VG=8E ?0@0<5B@V2 ;8AB:V2 70;56=> 2V4 V=B5=A82=>ABV 

701@C4=5==O ?>2VB@O @5єAB@C20;8 2 @V7=8E @53V>=0E =0 >:@5<8E 284V2 45@52, 

7>:@5<0 ;8?8 C �@>F;02V [149], 4C10 Quercus ilex L. C A5@5475<=><>@Aь:8E 

:@0W=0E [115], 2 �8B0W – C A>A=8 (Pinus tabuliformis Carr.) [184].  

&0: E2>W=:8 Pinus tabuliformis C #5:V=V (�8B09) C =0A0465==OE =0 

C71VGGOE 4>@V3 <0;8 <5=HV 4>268=C, H8@8=C B0 ?;>IC, 0 B0:>6 <5=HC 

IV;ь=VABь ?@>48EV2, =V6 =0 45@520E, I> @>ABCBь C ?0@:0E B0 =0 >:>;8FOE <VAB0. 

-V;ь=VABь ?@>48EV2, H8@8=0 ;8ABO B0 2<VAB D>AD>@C 2 ;8ABV ?V428IC20;8AO C 

<V@C 71V;ьH5==O 2V4AB0=V 2V4 F5=B@C <VAB0, B>4V O: :>=F5=B@0FVO :0;VN 2 ;8ABV 

7<5=HC20;0AO 7V 71V;ьH5==O< 2V4AB0=V 2V4 F5=B@C <VAB0 [184].  

' <VAь:8E =0A0465==OE �0=ьG6>C (�8B09) 4>A;V46C20;8 >:@5<V 

?>:07=8:8 ;8ABO 45@52 V :CIV2: Cedrus deodara, Picea asperata, Prunus 

cerasifera, Prunus triloba, Fraxinus chinensis, Euonymus maackii, Euonymus 

japonicus B0 Forsythia suspensa [144]. �C;> 2AB0=>2;5=>, I> 2AV 2848 2 A040E V 

?0@:0E 1C;8 1V;ьH>N <V@>N 040?B>20=V 4> <VAь:>3> A5@54>28I0, 7>:@5<0 <0;8 

25;8:V @>7<V@8 ;8ABO. �>4=>G0A C ;8ABV 45@52, I> @>A;8 2 =0A0465==OE 42>@V2 
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V 2C;8Fь, 287=0G5=> 28A>:89 2<VAB 2C3;5FN, ACE>W @5G>28=8, A?V22V4=>H5==O 

2C3;5FN B0 07>BC V A?V22V4=>H5==O 2C3;5FN B0 D>AD>@C 2 ;8ABV (C/P).  

' +8:03> (%,�) ;8AB:8 A. platanoides <0;8 1V;ьH89 @>7<V@ C <VAь:8E 

@09>=0E, 0 ;8AB T. cordata =5 28O28;8 7<V=8 @>7<V@C 274>26 3@04Vє=BC 

701@C4=5==O ?>2VB@O [144]. �>4=>G0A >18420 2848 45@52 ?@>45<>=AB@C20;8 

28IV ?>:07=8:8 V=B5=A82=>ABV D>B>A8=B57C V B@0=A?V@0FVW C <VABV, =V6 70 9>3> 

<560<8.  

' #;>2482V (�>;30@VO) C <V@C =0@>AB0==O B5E=>35==>3> 701@C4=5==O 

?>2VB@O 287=0G5=> 71V;ьH5==O 2<VABC B>:A8G=8E 5;5<5=BV2 B0 ?V428I5==O 

V=B5=A82=>ABV D>B>A8=B57C C ;8ABV Tilia tomentosa, Fraxinus excelsior B0 Pinus 

nigra, B>4V O: V=B5=A82=VABь B@0=A?V@0FVW B0 ?@>2V4=VABь ?@>48EV2 7<5=H8;0Aь 

[175]. �0 >4=0:>2>3> B5E=>35==>3> =020=B065==O <>;>4V 45@520 1C;8 1V;ьH 

GCB;828<8 4> 7>2=VH=VE 2?;82V2 G5@57 <5=HV @>7<V@8 :>@5=52>W A8AB5<8 B0 

:@>=8. !091V;ьH C@07;828<8 1C;8 A0460=FV, O:V 28@>IC20;8 70 <560<8 <VAB0, 

0 ?>BV< 28A046C20;8 2 <VAB0E, 45 45@520 <0;8 ?@>B8AB>OB8 O: AB@5AC 2V4 

?5@5<VI5==O, B0: V 2?;82C 701@C4=5==O ?>2VB@O.  

�>A;V465==O C �>;30@VW 40;8 7<>3C @5:><5=4C20B8 28@>IC20B8 2 

<VAь:><C A5@54>28IV Aesculus × carnea 70<VABь Aesculus hippocastanum, 0 

2VG=>75;5=V 2848 Taxus baccata B0 Picea abies 28O28;8AO 4C65 C@07;828<8 4> 

4VW B>:A8:0=BV2, I> ?>B@0?;ONBь C ?>2VB@O 2V4 B@0=A?>@B=8E 70A>1V2 [175]. 

'7030;ь=5==O @57C;ьB0BV2 4>A;V465=ь, ?@>2545=8E C @V7=8E :@0W=0E 

Є2@>?8 7 ?><V@=8< :;V<0B><, 40;> 7<>3C @5:><5=4C20B8 28:>@8AB>2C20B8 O: 

1V>V=48:0B>@8 701@C4=5==O =02:>;8H=ь>3> A5@54>28I0 Acer platanoides, 

Aesculus hippocastanum, Betula pendula, Populus nigra, Salix fragilis V 

Cotoneaster lucidus [174]. 

' &C@5GG8=V >FV=N20;8 =0:>?8G5==O Ba, Na B0 Ca C ;8AB:0E, =0AV==V B0 

3V;:0E Acer negundo, Aesculus hippocastanum, Tilia platyphyllos, Prunus 

ceracifera B0 Ailanthus altissima, O:V =09G0ABVH5 28:>@8AB>2CNBь 2 >75;5=5==V 

<VAь:8E B5@8B>@V9. �C;> 2AB0=>2;5=> 7=0GCI5 =0@>AB0==O 2<VABC 10@VN C 
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B:0=8=0E 45@52 C <V@C 71V;ьH5==O V=B5=A82=>ABV @CEC B@0=A?>@BC [117]. 

!091V;ьH 5D5:B82=> ?>3;8=0;8 10@V9 Aesculus hippocastanum B0 Tilia 

platyphyllos. 

!0 ?V2=VG=><C AE>4V %,� =091V;ьH ABV9:8<8 2840<8 4> AB@5A>@V2 

28O28;8AO Ginkgo biloba, Gleditsia triacanthos, Quercus spp. B0 Ulmus spp., 0;5 

6>45= 284 =5 1C2 707=0G5=89 O: ABV9:89 4> 2AVE AB@5A>@V2 [124]. 

�.І. #0@?0= V  . .  8;5=ь:0 [88] ?@>?>=CNBь 45O:C <>48DV:0FVN FVєW 

:;0A8DV:0FVW B0 @5:><5=4CNBь 4> 70AB>AC20==O ?V4 G0A 1V><>=VB>@8=3>28E 

4>A;V465=ь C@10=V7>20=8E V B5E=>35==> 7<V=5=8E 5:>A8AB5< B0:V 

1V>V=48:0B>@8. !0 <>;5:C;O@=><C @V2=V AB0= D>B>A8=B5B8G=>W A8AB5<8 FV 

02B>@8 ?@>?>=CNBь >FV=N20B8 70 2<VAB E;>@>DV;C a, E;>@>DV;C b B0 

:0@>B8=>W4V2, >A>1;82>ABV =VB@>35==>3> >1<V=C – 70 2<VAB>< 1V;:>2>3>, 

=51V;:>2>3> B0 7030;ь=>3> =VB@>35=C, 0 B0:>6 >FV=N20B8 2=CB@VH=ь>:;VB8==V 

:>=F5=B@0FVW «AB@5A>28E A?>;C:» (=0?@8:;04, 2V;ь=>3> ?@>;V=C). !0 

:;VB8==><C @V2=V @5:><5=4>20=> >FV=N20B8 AB0= @5?@>4C:B82=8E AB@C:BC@, 

7>:@5<0 G0AB:C 157:@>E<0;ь=>3> B0 =5?@>@>A;>3> ?8;:C, 4>268=C ?8;:>28E 

B@C1>: B0 <>@D>;>3VG=V 0=><0;VW ?8;:>28E 75@5=. !0 @V2=V >@30=V2 >FV=NNBь 

?;>IC ;8AB:>2>W ?;0AB8=:8 B0 ?;>IC ;8AB:V2 V7 =0O2=VABN 45E@><0FVW B0 

=5:@>7V2. !0 >@30=V7<>2>-?>?C;OFV9=><C @V2=V ?@>?>=>20=> >FV=N20B8 

B@820;VABь 35=5@0B82=>3> ?5@V>4C B0 V=B5=A82=VABь 45D>;V0FVW, 0 =0 

5:>A8AB5<=><C @V2=V – ?@>4C:B82=VABь C B@>DVG=8E ;0=FN30E V :@C3>>1V3 

EV<VG=8E 5;5<5=BV2 (=0?@8:;04, =VB@>35=C B0 7>;ь=8E 5;5<5=BV2).  

%B0= 45@52 >FV=NNBь 7 C@0EC20==O< AB0=C :@>=8 B0 AB>21C@0. �V4><V 

@V7=V ?V4E>48 4> >FV=N20==O 45@52. ' ;VA>2><C 3>A?>40@AB2V ':@0W=8 4;O 

>FV=N20==O A0=VB0@=>3> AB0=C 45@52 70AB>A>2CNBь H5AB810;>2C H:0;C: 1 – 

74>@>2V; 2 – >A;01;5=V; 3 – A8;ь=> >A;01;5=V; 4 – 2A8E0NGV; 5 – A2V689 ACE>ABV9; 

6 – ACE>ABV9 <8=C;8E @>:V2 [97]. #V4 G0A =0C:>28E 4>A;V465=ь 4>40B:>2> 

>FV=NNBь @V25=ь 45D>;V0FVW, 45E@><0FVW, G0AB:C ACE8E 3V;>: C :@>=0E, 

?>H8@5=VABь 2>4O=8E ?03>=V2, >:>@5=:>28E 3=8;59, <5E0=VG=8E ?>H:>465=ь 
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AB>21C@V2, 0 B0:>6 45O:V A8<?B><8 B0 >7=0:8, E0@0:B5@=V 4;O A?5F8DVG=8E 

284V2 ?>H:>465=ь V C@065=ь [69]. &0: ?>H8@5=VABь ><5;8 (Viscum sp.) 

>FV=NNBь 70 :V;ь:VABN 70A5;5=8E 45@52, 0 V=B5=A82=VABь C@065==O – 70 

A5@54=ь>N :V;ь:VABN :CIV2 =0 >4=><C 45@52V B0 70 @>7<V@>< :CIV2 [100]. 

#>H8@5=VABь :><0E-<V=5@V2 >FV=NNBь 70 G0AB:>N ?>H:>465=8E ;8AB:V2 V 70 

?;>I5N ;8AB:0, 709=OB>N <V=0<8 [72]. 

�0AB>AC20==O 4;O 1V>V=48:0FVW ?>:07=8:V2 @>A;8=, O:V <>6=0 >FV=8B8 

:V;ь:VA=> 01> 10;0<8, C<>2=> ?>4V;ONBь =0 3@C?8. 

!091V;ьH ?>H8@5=>N є ?;>I0 ?>H:>465=>W G8 C@065=>W ;8AB>2>W 

?;0AB8=:8 01> WW G0AB:0 C 2V4A>B:0E. !0 45O:8E @>A;8=0E <>6;82> >FV=8B8 

?;>IC =>28E ?>H:>465=ь 70 ?52=89 ?@><V6>: G0AC. ' E2>9=8E @>A;8= 

>FV=NNBь 2V: V 4>268=C E2>W=>:, G0AB:C ?>H:>465=8E E2>W=>:, 7<V=8 WE=ь>3> 

:>;ь>@C.  

#V4 G0A >FV=N20==O ?>:07=8:V2 @>ABC G8 ?@>4C:B82=>ABV @>A;8= =0 

4V;O=:0E V7 @V7=8< @V2=5< 0=B@>?VG=>3> 2?;82C 287=0G0NBь H284:VABь 

71V;ьH5==O ?;>IV ;8AB:0, 4>268=8 ?03>=0, A?V22V4=>H5==O :V;ь:>ABV 

:2VB:>28E 1@C=ь>: V :2VB>:, :2VB>: V ?;>4V2, @>7<V@8 ?;>4V2 G8 H8H>:, :V;ь:VABь 

=0AV=8= B0 WE=N <0AC C ?;>4V. ' AVO=FV2 V B@02’O=8AB8E @>A;8= >FV=NNBь 

A?V22V4=>H5==O 4>268=8 G8 <0A8 =075<=>W B0 ?V475<=>W G0AB8=. 

�0;56=> 2V4 B@820;>ABV G0AC 4> ?@>O2C V >A>1;82>AB59 1V>V=48:0FV9=8E 

@50:FV9 @>7@V7=ONBь HVABь B8?V2 GCB;82>ABV. І B8?: 1V>V=48:0B>@ ?@>BO3>< 

?52=>3> G0AC =5 @503Cє =0 4VN (2V4ACB=VABь 5D5:B82=>3> @V2=O), ?VA;O G>3> 40є 

A8;ь=C >4=>@07>2C @50:FVN V 2B@0G0є GCB;82VABь (28I5 25@E=ь>3> 5D5:B82=>3> 

@V2=O). ІІ B8?: @50:FVO <8BBє20 V A8;ь=0, 0;5 B@820є 45O:89 G0A, ?VA;O G>3> @V7:> 

7=8:0є. ІІІ B8?: 7 <><5=BC ?>O28 CH:>46CNG>3> 2?;82C 1V>V=48:0B>@ @503Cє 

?@>BO3>< B@820;>3> ?@><V6:C G0AC 7 >4=0:>2>N V=B5=A82=VABN. IV B8?: 

<8BBє20 A8;ь=0 @50:FVO 7<V=NєBьAO WW ?@8?8=5==O<, O:5 A?>G0B:C 2V41C20єBьAO 

H284:>, 0 ?>BV< ?>2V;ь=VH5. V B8?: ?>O20 CH:>46CNG>3> 2?;82C 

AC?@>2>46CєBьAO @50:FVєN, V=B5=A82=VABь O:>W 7@>AB0є 4> <0:A8<0;ь=>W 
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25;8G8=8, ?VA;O G>3> ?>ABC?>2> ?@8?8=OєBьAO. VI B8?: 1030B> @07V2 

?>2B>@NєBьAO @50:FVO V-3> B8?C; E0@0:B5@=0 >AF8;OFVO ?>:07=8:V2 

1V>V=48:0FVW. 

І=HV 4>A;V4=8:8 [5] 15@CBь 4> C2038 B0:>6 0=0B><>-F8B>;>3VG=V, 

35=5B8G=89, 1V>@8B<VG=89, D;>@8AB8G=89 V ;0=4H0DB=89 @V2=V. 

&0: C ?@><8A;>28E F5=B@0E @>A;8=8 E0@0:B5@87CNBьAO 4@V1=VH8<8 

;8AB:0<8, O:V <0NBь 1V;ьHC B>2I8=C B0 4@V1=VHV :;VB8=8. �<5=HCNBьAO 

B>2I8=0 25@E=ь>3> 5?V45@<VAC, :CB8:C;8, ?0;VA04=>W B:0=8=8, :V;ь:VABь H0@V2 

?0;VA04=>W B:0=8=8, 71V;ьHCєBьAO :V;ь:VABь ?@>48EV2 =0 1 <<2 ?>25@E=V B0 

7<5=HCєBьAO WE=O 0?5@BC@0 (>B2V@). �>4=>G0A @>A;8=8, O:V є ABV9:VH8<8 4>  4VW 

B>:A8:0=BV2, <0NBь B>2ABVHC :CB8:C;C, >?CH5==O V 2>A:>289 =0;VB. 

�8ABO @>A;8= 7<V=Nє 7010@2;5==O 2=0A;V4>: 45DVF8BC 01> =04;8H:C 

?52=8E 5;5<5=BV2 C A5@54>28IV [95, 96]. &0: C=0A;V4>: @C9=C20==O E;>@>DV;C 

;8ABO =01C20є 1;V4>3> 7010@2;5==O <V6 68;:0<8 – E;>@>7. �>4=>G0A E;>@>7 

<>65 1CB8 28:;8:0=89 C @07V ?V428I5=>3> 2<VABC C �@C=BV <V4V, F8=:C G8 

0;N<V=VN 01> C @07V 45DVF8BC 70;V70 B0 <0@30=FN. #V4 2?;82>< S"2 C ;8ABV 

=0:>?8GCєBьAO 0=B>FV0=. 

%5@54 DC=:FV>=0;ь=8E >7=0:, I> 287=0G0NBь CA?VH=VABь 286820==O 

45@52, 15@CBь 4> C2038 ?;>IC ;8ABO, ?8B><C ?;>IC ;8ABO B0 2<VAB ACE>W 

@5G>28=8 2 ;8ABV. *5 – <0:@><>@D>;>3VG=V ?>:07=8:8, O:V ;53:> 28<V@N20B8, V 

O:V є GCB;828<8 4> 7<V= =02:>;8H=ь>3> A5@54>28I0 [177]. І=HV DC=:FV>=0;ь=V 

2;0AB82>ABV ;8ABO (<V:@><>@D>;>3VG=V) –  IV;ь=VABь ?@>48EV2, B>2I8=0 

;8AB:>2>W ?;0AB8=:8 B0 <V=V<0;ь=0 D>B>A8=B5B8G=0 >48=8FO 2?;820NBь =0 

?5@28==C ?@>4C:B82=VABь, 1V>35>EV<VG=V F8:;8 B0 B5<?8 @>7:;040==O 

>@30=VG=>W @5G>28=8.  

�;O @>7C<V==O >A>1;82>AB59 @50:FVW 45@52 =0 C@10=V70FVN C �>;C<1VW 

?>@V2=N20;8 <VAь:V, ?@8<VAь:V B0 AV;ьAь:V @09>=8 70 G>B8@<0 DC=:FV>=0;ь=8<8 

?>:07=8:0<8 (?;>I5N ;8ABO, ?8B><>N ?;>I5N ;8ABO, 2<VAB>< ACE>W @5G>28=8 

2 ;8ABV B0 IV;ь=VABN 45@528=8 [178]. �87=0G5=> 28IV B5<?5@0BC@C B0 2<VAB 
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ACE>W @5G>28=8 V <5=HC ?8B><C ?;>IC ;8AB:0, 0;5 =5 28O2;5=> 7=0GCI8E 

2V4<V==>AB59 <V6 @09>=0<8. �@>1;5=> 28A=>2>:, I> 2 C@1>F5=>70E A;V4 

2V44020B8 ?@V>@8B5B 2840<, O:V A?@8ONBь >E>;>465==N A5@54>28I0, 

28O2;ONBь ABV9:VABь 4> AB@5AC B0 A?@><>6=V 040?BC20B8AO 4> 7<V=8 :;V<0BC, V 

B><C 206;82> 70AB>A>2C20B8 @>A;8=8 7 @V7=8<8 :><1V=0FVO<8 DC=:FV>=0;ь=8E 

>7=0:. 

":@5<>W C2038 20@BV ?>:07=8:8, ?>2’O70=V 7 D5=>;>3VG=>N @8B<V:>N 

@>A;8= [173]. І=B5=A82=VABь V E0@0:B5@ 1V>;>3VG=8E O28I V ?@>F5AV2 

7<V=NNBьAO ?@>BO3>< 4>18 B0 A57>=C. *5 =040є 7<>3C @>A;8=0< 

?@8AB>AC20B8AO 4> 7<V= >A2VB;5==O, B5<?5@0BC@8 B0 V=H8E G8==8:V2. $>A;8=8 

:>6=>3> @53V>=C V =02VBь <VAF52>ABV ?@8AB>AC20;8AO 70 B@820;89 ?5@V>4 

52>;NFVW 4> A5@54=VE 1030B>@VG=8E 40B =0AB0==O 25A=8, ;VB0, >A5=V B0 78<8, 0 

B0:>6 4> :>;820=ь F8E 40B C ?52=8E <560E. *5 28O2;OєBьAO 2 70:>=><V@=><C 

G5@3C20==V 70:;040==O ;8AB:V2, 1@C=ь>: V <V62C7;V2 [60]. ' <VABV, 45 

B5<?5@0BC@0 ?>2VB@O 28I0, =V6 C =02:>;8H=VE ;VA0E, 25A=0 =0AB0є @0=VH5, 

7>:@5<0 @0=VH5 2V41C20єBьAO @>7<5@70==O B0 ?@>3@V20==O �@C=BC [71]. !02VBь C 

<560E >4=VєW 2C;8FV 1@C=ь:8 =0 >A2VB;5=><C 1>FV @>73>@B0NBьAO @0=VH5. 

$V7=8FO C 40B0E =0AB0==O FVєW D5=>;>3VG=>W D078 <V6 F5=B@>< <VAB0 V 

>:>;8FO<8 AO30є 42CE B86=V2. !0 >4=><C 45@52V =0 3V;:0E, I> @>7B0H>20=V 

1;86G5 4> ABV=, @>728B>: ;8ABO @>7?>G8=0єBьAO @0=VH5 =0 45:V;ь:0 4=V2  [127] 

�0728G09 C @>:8 7 @0==V< ?>G0B:>< 25A=8 >AV=ь =0AB0є ?V7=VH5. �>4=>G0A 

C <VAB0E ;8ABO 45@52 >?040є 702648 @0=VH5, =V6 70 <VAB>< [60]. *5 ?>2’O70=> 

7=0G=>N <V@>N V7 701@C4=5==O< ?>2VB@O B0 �@C=BC. І=>4V ;8ABO >?040є 2;VB:C, 0 

7 1@C=ь>:, O:V <0;8 1 @>7?CA:0B8AO =0ABC?=>W 25A=8, @>72820NBьAO ?03>=8. 

+0AB> F5 2V41C20єBьAO C 45@52 ;8? B0 3V@:>:0HB0=0. �>4=>G0A 2V4<VG5=> 1V;ьH 

?V7=є >?040==O ;8ABO 45@52, O:V @>ABCBь 1V;O 465@5; >A2VB;5==O. !0A;V4:>< 

?>@CH5==O C<>2 A5@54>28I0 є B0:>6 2B>@8==5 F2VBV==O [58]. 

$>A;8=8, O:V є ABV9:8<8 4> 4VW 701@C4=N20GV2, E0@0:B5@87CNBьAO 

C?>2V;ь=5=8< @>7?CA:0==O< 1@C=ь>:, H284:8< @>728B:>< ;8AB:V2, B@820;8< 
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?5@V>4>< @>ABC 2535B0B82=8E >@30=V2 V :>@>B:8< ?5@V>4>< F2VBV==O, ?>@V2=O=> 

=87ь:>N V=B5=A82=VABN <5B01>;V7<C. �;O =5ABV9:8E 284V2 є E0@0:B5@=8< @0==є 

B@820;5 F2VBV==O B0 28A>:0 V=B5=A82=VABь >1<V=C @5G>28= [56].  

�0728G09 2?;82 B5E=>35==8E 28:84V2 >FV=NNBь 70 ?5@51V3>< D07 

@>728B:C ;8AB:V2, :2VB>:, ?03>=V2 V ?;>4V2. !09G0ABVH5 ;8AB:>2V 1@C=ь:8 

@>7:@820NBьAO =0 ?>G0B:C 2535B0FV9=>3> ?5@V>4C. �@C=ь:8 V=H8E 284V2 45@52 

=01@O:0NBь V 71V;ьHCNBь @>7<V@, 0;5 ;CA:8 @>7H0@>2CNBьAO ?V7=VH5 [127].  

' 28?04:C A8;ь=>3> ?>H:>465==O ?03>=V2 ?V7=V<8 25A=O=8<8 

?@8<>@>7:0<8 G8 :><0E0<8-;8AB>3@870<8 @0==ь>W 25A=O=>W 3@C?8 

(3CA5=8FO<8 ;8AB>2V9>: G8 ?’O4C=V2) @>72820NBьAO ?03>=8 7V A?;OG8E 1@C=ь>:. 

�0 =5A?@8OB;828E C<>2, 7>:@5<0 A?5:>B=>3> ;VB0, <>6;820 ?>O20 ;8AB:V2 

C;VB:C B0 2>A5=8 [164]. 

�0728G09 2535B0B82=V ?03>=8 7025@HCNBь @VAB >4=>G0A=> 7 D>@<C20==O< 

:2VB:>28E 1@C=ь>:. ' �N1;V=V (#>;ьI0) 2AB0=>2;5=>, I> ?>A;V4>2=VABь 

F2VBV==O 4>A;V46C20=8E 284V2 ;8?8 є ?>ABV9=>N ?@>BO3>< 2535B0FV9=>3> 

?5@V>4C: T. platyphyllos, T. americana, T. cordata, T. × euchlora B0 T. tomentosa, 

?@8G><C =091V;ьH89 2<VAB ?8;:>28E 75@5= ;8?8 2 ?>2VB@V (O:V є 0;5@35=0<8), 

?@8?040є =0 ?5@V>4 ?>2=>3> F2VBV==O T. cordata [191]. ' @>:8 7=0G=>3> 

?V428I5==O B5<?5@0BC@8 @VG=0 :V;ь:VABь ?8;:C 7@>A;0 1V;ьH =V6 CB@8GV, I> 

71V;ьHCє 703@>7C ?8;:>2>W 0;5@3VW 2 *5=B@0;ь=V9 Є2@>?V 265 C 4@C3V9 ?>;>28=V 

B@02=O. &><C @5:><5=4>20=> =0A0465==O ;8?8 2 =>28E <VAь:8E 75;5=8E 7>=0E 

AB2>@N20B8 =0 45O:V9 2V4AB0=V 2V4 68B;>28E <0A82V2. 

�> ?>:07=8:V2 >FV=N20==O AB0=C 45@52 =0;560Bь 4V0<5B@ AB>21C@0 =0 

28A>BV 1,3 <, :V;ь:VABь, 4>268=0 B0 4V0<5B@ 3V;>:, 0 B0:>6 @04V0;ь=89 ?@8@VAB. 

' ?V245==>-AEV4=V9 !V<5GG8=V 28<V@N20==O 4>268=8 >4=>@VG=8E 

?03>=V2 @V7=8E 284V2 45@52 28O28;>, I> ?@8@VAB ;8H5 <>;>48E 45@52 (< 10 

@>:V2) 7<5=HC202AO 2 ?5@V>4 ?>ACE8 [153]. 

�>A;V465==O C <VAь:8E =0A0465==OE #>7=0=V (#>;ьI0) 2AB0=>28;8, I> 

V=B5=A82=VABь @>ABC ?03>=V2 Aesculus hippocastanum ?>78B82=> 70;568Bь 2V4 
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?;>IV ?>25@E=V ;8ABO, B@820;>ABV D078 9>3> @>728B:C B0 V=B5=A82=>ABV 

D>B>A8=B57C. #@8@VAB @>7<V@V2 ;8ABO B0 ?03>=V2 71V;ьHCєBьAO C <V@C 

?V428I5==O 2<VABC 07>BC 2 ;8ABV, 4>ABC?=8E D>@< :0;VN V D>AD>@C 2 �@C=BV 

[155]. 

�>A;V465==O Aesculus hippocastanum C <VAь:8E =0A0465==OE #>7=0=V 

(#>;ьI0) 2AB0=>28;8 =091V;ьH89 =530B82=89 2?;82 =0 ?@8@VAB 45@52 

=04<V@=>3> 2<VABC V>=V2 E;>@C B0 <5=H>N <V@>N, V>=V2 :0;ьFVN C �@C=BV, 

?@8G><C F59 2?;82 ?>A8;N202AO C @>:8 45DVF8BC >?04V2 70 ?V428I5=>W 

B5<?5@0BC@8 ?>2VB@O [155].   

$04V0;ь=89 ?@8@VAB 45@52 @503Cє O: =0 :;V<0B8G=V C<>28, B0: V =0 

?>H:>465==O 45@52 :><0E0<8 B0 C@065==O 3@810<8. �V= 7<V=NєBьAO 2 ?5@V>48 

V=B5=A82=>3> ?;>4>=>H5==O B0 2 @57C;ьB0BV ?@>2545==O ?52=8E 3>A?>40@Aь:8E 

70E>4V2 [52, 53, 76, 126, 151, 181]. � C<>20E B5E=>35==>3> 701@C4=5==O 

@04V0;ь=89 ?@8@VAB 45@52 <>65 B8<G0A>2> 71V;ьH8B8AO [52, 147, 159]. 

$04V0;ь=89 @VAB Acer platanoides B0 A. pseudoplatanus ?@>BO3>< ;VB=VE 

<VAOFV2 71V;ьHC202AO, 0 AB>A>2=> Q. petraea B0 Q. rubra 7<V= =5 28O2;5=> [134]. 

&0:8< G8=>< @04V0;ь=89 ?@8@VAB є V=B53@0;ь=8< ?>:07=8:><, O:89 

2V41820є V=B5=A82=VABь @>ABC 45@52 =0 @V7=8E 5B0?0E >=B>35=57C, 2?;82 

01V>B8G=8E, 1V>B8G=8E V 0=B@>?VG=8E G8==8:V2 A5@54>28I0 B0 @V25=ь 040?B0FVW 

45@52 4> B0:8E 7<V=.  

 

В8E=>в>8 д> D>7ді?у  

 

1. �5@520 2 C@1>F5=>70E ?V440=V 2?;82C 01V>B8G=8E, 1V>B8G=8E V 

0=B@>?VG=8E G8==8:V2, ?@8G><C G8==8:8 :>6=>W 3@C?8 B0 WE=O 270є<>4VO 

2V4@V7=ONBьAO 2V4 ?@8@>4=8E 5:>A8AB5<. �@C=B CIV;ь=5=89  <VAB8Bь D@03<5=B8 

1C4V25;ь=8E <0B5@V0;V2, 0 ?>25@E=O ?@8:@8B0 0AD0;ьB><. #>2VB@O B0 �@C=B 

<VABOBь B>:A8G=V @5G>28=8, I> =04E>4OBь 2V4 ?@><8A;>28E >1’є:BV2 V 

B@0=A?>@BC. &5<?5@0BC@0 ?>2VB@O ?V428I5=0 ?V4 2?;82>< 4VO;ь=>ABV 
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?V4?@8є<AB2, B@0=A?>@BC, >?0;5==O ?@8<VI5=ь V 45==>3> =03@V20==O 1C4V25;ь V 

?>:@8Bь. �>40B:>28<8 G8==8:0<8 є 2V1@0FV9=>-0:CAB8G=V =020=B065==O B0 

BC<0=8, 2 O:8E A:>=F5=B@>20=V 701@C4=N20GV ?>2VB@O, 0 B0:>6 <5E0=VG=V 

?>H:>465==O 45@52 ?V4 G0A 1C4V25;ь=8E @>1VB B0 V=H8E 70E>4V2. �3V4=> V7 F8< 

206;828< є 287=0G5==O 0A>@B8<5=BC 45@52, O:V <0:A8<0;ь=> 28:>=C20B8<CBь 

5:>;>3VG=V DC=:FVW B0 <V=V<0;ь=> ?>3V@H0Bь AB0=. 

2. �A>@B8<5=B 45@52 2 C@1>F5=>70E ?5@5206=> >E>?;Nє 01>@835==V 

2848, ?@8AB>A>20=V 4> 5:>;>3VG=8E C<>2 @53V>=C, 0;5 7=0G=C G0AB:C AB0=>2;OBь 

GC6>75<=V 2848, O:V <0NBь 28A>:C 45:>@0B82=VABь. ' <560E ':@0W=8 B0 7=0G=>W 

G0AB8=8 Є2@>?8 2 C@1>F5=>70E ?5@52060NBь 01>@835==V ?@54AB02=8:8 @>4V2 

Acer L., Tilia Mill., Betula Roth., Populus L., Quercus L. B0 GC6>75<=V Aesculus 

hippocastanum L. V Robinia pseudoacacia L. #V4 G0A 22545==O 4> A:;04C =>28E 

284V2 A;V4 >FV=8B8 WE=N 2V4?>2V4=VABь 5:>;>3VG=8< C<>20< B0 ABV9:VABь 4> 4VW 

A?5F8DVG=8E 4;O C@1>F5=>7V2 G8==8:V2. 

3. %BV9:VABь 45@52 2 C@1>F5=>70E >FV=NNBь =0 @V2=V :;VB8=, >@30=V7<C, 

?>?C;OFVW B0 F5=>7C V7 70AB>AC20==O< DV7V>;>3VG=8E, 1V>EV<VG=8E, 

<>@D>;>3VG=8E B0 V=H8E <5B>4V2, 70 O:8<8 ?>@V2=NNBь @50:FVN >:@5<8E 284V2 

45@52 =0 4VN G8==8:V2 C ?52=><C 3@04Vє=BV WW 7<V=. 

4. �07=0G5=V 4>A;V465==O 40NBь 7<>3C 287=0G8B8 2848 45@52, O:V є 

=091V;ьH GCB;828<8 4> 7<V= 4>A;V46C20=8E G8==8:V2 V =0 O:8E B0:C GCB;82VABь 

<>6;82> >FV=N20B8 7 =09<5=H8<8 28B@0B0<8 G0AC B0 ?@0FV (A0=VB0@=89 AB0=, 

<>@D><5B@8G=V ?>:07=8:8, ?>H8@5==O 9 V=B5=A82=VABь ?>H:>465=ь V 

C@065=ь). 
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 ���І� 2 

ХА А�"� �!"��А  ��І��# � �������/ ��!�І����Ь 

 

 

2.1. �@8@>4=V C<>28  

 

�>A;V465==O ?@>2545=> =0 B5@8B>@VW <. #>;B020 – 04<V=VAB@0B82=>3> 

F5=B@C #>;B02Aь:>W >1;0ABV, O:89 7=0E>48BьAO =0 302 :< =0 AEV4 2V4 �8є20, C 

AEV4=V9 G0AB8=V #>;B02I8=8 ?> >1>E 15@530E @VG:8 �>@A:;0. &5@8B>@VO 

#>;B028 @>7B0H>20=0 C #@84=V?@>2Aь:V9 =87>28=V =0 @V2=8==><C 

#>;B02Aь:><C ?;0B> B0 9>3> ?@8@VG:>2><C AE8;V 2 <560E 25;8:>W 

%EV4=>є2@>?59Aь:>W @V2=8=8. �0EV4=0 G0AB8=0 <VAB0 <0є 1V;ьHC ?;>IC B0 

@>7B0H>20=0 =0 28A>BV 150–159 < =04 @V2=5< <>@O =0 2>4>4V;ь=><C ?;0B>, O:5 

@>7G;5=>20=> 10;:0<8 1V;O 4>;8=8 �>@A:;8 =0 45:V;ь:0 28ABC?V2 V7 ?;>A:8<8 

25@H8=0<8. %EV4=0 G0AB8=0 <. #>;B020 7=0E>48BьAO C 70?;02V B0 ?52=>N <V@>N 

=0 ?5@HV9 B5@0AV @VG:8 �>@A:;8 =0 28A>BV 78–100 < =04 @V2=5< <>@O. %EV4=C 

<56C <VAB0 CB2>@Nє 4>;8=0 @VG:8 �>;><0:, O:0 2?040є C �>@A:;C [29]. 

#V4ґ@C=BO <VAB8Bь :0<’O=C AV;ь, O:0 70;O30є ?V4 <VAB>< =0 3;818=V 2 :<, 

1C4V25;ь=V ?VA:8, ;VA>?>4V1=V AC3;8=:8. ' 70EV4=V9 G0AB8=V <VAB0 ?>H8@5=V 

?5@5206=> B5<=>-AV@V ;VA>2V ґ@C=B8 B0 G>@=>75<8, 0 2 AEV4=V9 – 45@=>2V B0 ;CG=V. 

!0 :@CB>AE8;0E ґ@C=B8 707=0NBь 5@>7VW, B><C B0:V 4V;O=:8 2V42545=V  ?V4 

B5@0AC20==O 9 >75;5=5==O. %5@54=V9 72065=89 2<VAB 3C<CAC AB0=>28Bь 3,8 %, 

2<VAB 07>BC, I> ;53:> 3V4@>;V7CєBьcO, 70 �>@=DV;4>< =87ь:89 (106,8 <3/:3), 

@CE><8E A?>;C: D>AD>@C 70 '8@V:>28< – 28A>:89 (163,5 <3/:3), @CE><8E 

A?>;C: :0;VN 70 '8@V:>28< – 28A>:89 (154,7 <3/:3). 

�030;>< ґ@C=B8 =0 B5@8B>@VW <VAB0 #>;B028 ?@840B=V 4;O >75;5=5==O 

45@52=>-G030@=8:>28<8 2840<8, O:V E0@0:B5@=V 4;O ;VA>AB5?>2>W 7>=8. �5;5=V 

=0A0465==O @>ABCBь =0 ?>=04 20 % ?;>IV <VAB0, A5@54 O:8E >1;V:>20=> 34 

>1’є:B0 ?@8@>4=>-70?>2V4=>3> D>=4C. 
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' #>;B02V <5H:0NBь 1;87ь:> 280 B8A. >AV1, B>1B> 1;87ь:> 3000 >AV1 /:<2. 

�4<V=VAB@0B82=> <VAB> @>74V;5=5 =0 3 @09>=8: (52G5=:V2Aь:89 (:>;8H=V9 

�>2B=5289) (134,1 B8A. <5H:0=FV2), �8W2Aь:89 (103,1 B8A. <5H:0=FV2) V 

#>4V;ьAь:89 (:>;8H=V9 �5=V=Aь:89) (42,4 B8A. <5H:0=FV2).   

%B0FV>=0@=V 465@5;0 28:840NBь 1;87ь:> 1000 B 701@C4=N20GV2 ?>2VB@O, 

B>1B> 1;87ь:> 8,5 :3 =0 1 :<2 B5@8B>@VW. &5 7>:@5<0: #@820B=5 0:FV>=5@=5 

B>20@8AB2> «#>;B02Aь:89 >;V9=>-5:AB@0:FV9=89 702>4-��$!�� �$'#» 

(�8W2Aь:89 @09>=); #>;B02Aь:5 >1;0A=5 :><C=0;ь=5 28@>1=8G5 ?V4?@8є<AB2> 

B5?;>2>3> 3>A?>40@AB20 «#"�&���&�#�"�!�$�"» ((52G5=:V2Aь:89 

@09>=); #@820B=5 ?V4?@8є<AB2> «#>;B02Aь:89 ;820@=>-<5E0=VG=89 702>4» 

(�8W2Aь:89 @09>=); #@820B=5 0:FV>=5@=5 B>20@8AB2> «#>;B02Aь:89 

BC@1><5E0=VG=89 702>4» (�8W2Aь:89 @09>=); %V;ьAь:>3>A?>40@Aь:5 ?@820B=5 

?V4?@8є<AB2> «$��-�3@>» (%B0@>AB8=Aь:89 >:@C3 #>;B02Aь:>W <VAь:>W 

B5@8B>@V0;ь=>W 3@><048) B>I> [19, 92]. 

�>4=>G0A ;52>20 G0AB:0 CAVE 28:84V2 701@C4=NNG8E @5G>28= 2 

0B<>AD5@=5 ?>2VB@O B5@8B>@V0;ь=>W 3@><048 =04E>48Bь 2V4 02B>B@0=A?>@BC. 

#>;B02>N ?@>E>4OBь 02B><>1V;ь=V 4>@>38 7030;ь=>3> :>@8ABC20==O 

45@602=>3> 7=0G5==O  -03 �8W2 – %0@:V2 – �>260=Aь:89,  -22 #>;B020 – 

";5:A0=4@VO B0 !-12 %C<8 – #>;B020, 0 B0:>6 є2@>?59Aь:V <0@H@CB8 �40 V 

�584. �65@5;>< 4>40B:>2>3> 701@C4=5==O ?>2VB@O є 70;V7=8G=V <03VAB@0;V, 

7>:@5<0 �0@=8FO – �@51V=:0 – #>;B020-�8W2Aь:0 – %0@:V2 (2V4 70E>4C =0 AEV4), 

�=0<’O=:0 – �C@B8 – �@5<5=GC: – #>;B020-#V245==0 (7 ?V24=O), #>;B020-

#V245==0 – �@0A=>3@04 (2V4 70;V7=8G=>W AB0=FVW #>;B020-#V245==0). "1AO38 

B0:8E 28:84V2 71V;ьHCNBьAO. &0: 2<VAB 4V>:A84C AV@:8 2 0B<>AD5@=><C ?>2VB@V 

AB0=>28Bь 2V4 2 <:3/<3 2 @09>=V ?0@:C «#5@5<>30» 4> 4 <:3/<3 2 @09>=V 2C;. 

�02>4Aь:>W. �<VAB >:A84C 2C3;5FN 2 @V7=8E G0AB8=0E <VAB0 AB0=>282 2V4 0,63 4> 

2,63 <3/<3, 0 4V>:A84C 07>BC 2V4 22 4> 50 <:3/<3 [19, 92]. 

!530B82=89 2?;82 28:84V2 AB0FV>=0@=8E V ?5@5AC2=8E 465@5; =0 AB0= 

=02:>;8H=ь>3> A5@54>28I0 B0 74>@>2’O ;N48=8 ?><’O:HCNBь 75;5=V 
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=0A0465==O <VAB0 #>;B020, O:V @>7<VI5=V =0 2C;8FOE, C 21 ?0@:C, 37 A:25@0E, 

=0 13 1C;ь20@0E, 6 75;5=8E 7>=0E 7030;ь=>N ?;>I5N 1;87ь:> 1,5 B8A. 30, 0 

B0:>6 CA5@548=V :20@B0;V2 (42>@0E) V є A:;04>2>N <VAь:>3> 3>A?>40@AB20 [29, 

106].  

%0<5 >FV=N20==N AB0=C 75;5=8E =0A0465=ь <. #>;B020 ?@8A2OG5=> =0HV 

4>A;V465==O. 

 

2.2. �;V<0B @53V>=C B0 ?>3>4=V C<>28 @>:V2 4>A;V465=ь 

 

 VAB> #>;B020 7=0E>48BьAO 2 <560E ?><V@=>3> :;V<0B8G=>3> ?>OAC, I> 

7C<>2;Nє D>@<C20==O ?><V@=>3> :>=B8=5=B0;ь=>3> B8?C :;V<0BC. �8<0 <’O:0, 

0 ;VB> B5?;5. �0728G09 C 78<>2V <VAOFV CB2>@NєBьAO A=V3>289 ?>:@82. 

#5@52060NBь 2VB@8 V7 70E>4C, =091V;ьH0 H284:VABь 2VB@C C ;NB><C. �2060NG8 

=0 7<V=8 B5<?5@0BC@8 ?>2VB@O B0 :V;ь:>ABV >?04V2 2 >AB0==V 45AOB8;VBBO <8 

?V4@0EC20;8 2V4?>2V4=V ?>:07=8:8 B0 ?>2’O70=V 7 =8<8 (40B8 ?5@5E>4C 

B5<?5@0BC@8 G5@57 ?52=V <56V B0 3V4@>B5@<VG=89 :>5DVFVє=B) 70 30-@VG=89 

?5@V>4 (1993–2022 @@.) [188] B0 ?>@V2=O;8 7 40=8<8 70 @>:8, :>;8 ?@>2545=V 

=0HV 4>A;V465==O (2021–2024 @@.). 

$>7@0EC=:8 A2V4G0Bь, I> 70 1993–2022 @@. A5@54=O B5<?5@0BC@0 ?>2VB@O 

@>:C AO30;0 9°% (@8A. 2.1). &5<?5@0BC@0 ?>2VB@O 70:>=><V@=> =0@>AB0;0 =025A=V 

B0 7<5=HC20;0AO 2>A5=8, O: F5 E0@0:B5@=5 4;O @53V>=V2 7V 7<V=0<8 A57>=V2. 

!0928IC A5@54=N <VAOG=C B5<?5@0BC@C 287=0G5=> C ;8?=V (22,1°%), ?@8G><C 

2>=0 ?5@528IC20;0 20°% B0:>6 C G5@2=V (20,2°%) B0 A5@?=V (21,6°%). !09=86G5 

7=0G5==O B5<?5@0BC@8 ?>2VB@O 2V4<VG5=> C AVG=V (-4,5°%), ?@8G><C V C 3@C4=V, V 

C ;NB><C F59 ?>:07=8: <02 2V4’є<=V 7=0G5==O. 
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$8A. 2.1. %5@54=V 1030B>@VG=V (1993–2022 @@.) B5<?5@0BC@0 ?>2VB@O  

B0 :V;ь:VABь >?04V2 70 >:@5<V <VAOFV (<5B5>AB0=FVO #>;B020:  

 49°35’ ?=.H., 34°32’ AE.4., 104 < =.@.<.). 

 

%C<0 B5<?5@0BC@ 2535B0FV9=>3> ?5@V>4C AB0=>28;0 3231°%. &0:V 

B5<?5@0BC@=V C<>28 є A?@8OB;828<8 4;O VA=C20==O B0 @>7<=>65==O 1030Bь>E 

284V2 @>A;8=. 

%5@54=O 70 1993–2022 @@. @VG=0 :V;ь:VABь 0B<>AD5@=8E >?04V2 AB0=>28;0 

546 <<, 7>:@5<0 70 2535B0FV9=89 ?5@V>4 – 293,5 <<. "?048 C <560E @>:C 

@>7?>4V;5=V ?>@V2=O=> @V2=><V@=> (482. @8A. 2.1). !091V;ьHC <VAOG=C :V;ь:VABь 

>?04V2 70 A5@54=V<8 1030B>@VG=8<8 40=8<8 287=0G5=> C G5@2=V B0 ;8?=V (59,7 

B0 59,1 << 2V4?>2V4=>), 0 =09<5=HC – C A5@?=V (37,5 <<). #>@V2=O=> =525;8:>N 

є :V;ь:VABь >?04V2 C :2VB=V (34,8 <<), ;NB><C (37,3 <<), A5@?=V (37,5 <<) B0 

25@5A=V (38,9 <<).  

�=0;V7 40=8E AB>A>2=> B5<?5@0BC@8 ?>2VB@O 2 @>:8 =0H8E 4>A;V465=ь 

A2V4G8Bь, I> 2>=0 2 1V;ьH>ABV <VAOFV2 ?5@528IC20;0 1030B>@VG=V 7=0G5==O (@8A. 

2.2). 
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$8A. 2.2. &5<?5@0BC@0 ?>2VB@O 70 >:@5<V <VAOFV 2021–2024 @. V A5@54=O 

1030B>@VG=0 (1993–2022 @@.)  

(<5B5>AB0=FVO #>;B020; 49°35’ ?=.H., 34°32’ AE.4., 104 < =.@.<.). 

 

$VG=0 B5<?5@0BC@0 ?>2VB@O 2021, 2022, 2023 V 2024 @@. AB0=>28;0 9,1; 9,5; 

10,2 B0 11,4°% B0 ?5@528IC20;0 1030B>@VG=V 7=0G5==O =0 0,1; 0,5; 1,2 V 2,4°%, 01> 

=0 1,1; 5,6; 13,3 B0 26,7% 2V4?>2V4=>. �>4=>G0A A5@54=O B5<?5@0BC@0 ?>2VB@O 

2535B0FV9=>3> ?5@V>4C 2021, 2022, 2023 V 2024 @@. AB0=>28;0 17,4; 16,8; 17,7 B0 

20,0°%, B>1B> ?5@528IC20;0 1030B>@VG=5 7=0G5==O ;8H5 C 2023 V 2024 @@. (=0 

0,1 V 2,4°%, 01> =0 0,7 V 13,5 %). 

&5<?5@0BC@0 >:@5<8E <VAOFV2 2021–2024 @@. C ?>@V2=O==V 7 

1030B>@VG=8<8 40=8<8 ?><VB=> 20@VN20;0 (B01;. 2.1). 

/: 284=> 7 B01;. 2.1, B5<?5@0BC@0 ?>2VB@O C AVG=V, A5@?=V, ;8AB>?04V B0 

3@C4=V ?5@528IC20;0 1030B>@VG=V 40=V 2 CAV @>:8, C B@02=V 2AVE @>:V2 

?>ABC?0;0AO 1030B>@VG=8< 40=8<, 0 C ;NB><C, 15@57=V, G5@2=V, ;8?=V, 6>2B=V – 

?5@528IC20;0 1030B>@VG=V 40=V ;8H5 2 >:@5<V @>:8, =09G0ABVH5 C 2024 @.  
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Т45?8ця 2.1 

�V4E8;5==я <VAяG=>W B5<?5@0BC@8 ?>2VB@я C 2021–2024 @@. 2V4 

1030B>@VG=8E 7=0G5=ь (1993–2022 @@.) (<5B5>AB0=FVя �>;B020) 

 VAOFV 
2021 @. 2022 @. 2023 @. 2024 @. 

01A., 
°% 

2V4=., 
% 

01A., 
°% 

2V4=., 
% 

01A., 
°% 

2V4=., 
% 

01A., 
°% 

2V4=., 
% 

I 1,9 -42,2 1,9 -42,2 2,5 -55,6 1,3 -28,9 

II -1,6 47,1 4,2 -123,5 1,6 -47,1 4,9 -144,1 

III -0,5 -25,0 -1,0 -50,0 2,6 130,0 2,2 110,0 

IV -2 -19,8 -0,5 -5,0 -0,3 -3,0 4,0 39,6 

V -0,7 -4,3 -1,8 -11,0 -0,8 -4,9 -0,8 -4,9 

VI 0 0,0 0,6 3,0 -0,9 -4,5 1,5 7,4 

VII 2,1 9,5 -1,6 -7,2 -0,6 -2,7 3,0 13,6 

VIII 1,1 5,1 1,2 5,6 1,2 5,6 1,7 7,9 

IX -1,9 -12,3 -2,6 -16,9 2,1 13,6 4,9 31,8 

X -0,3 -3,5 1,8 20,9 2,3 26,7 2,8 32,6 

XI 1,8 75,0 1,3 54,2 2,0 83,3 0,1 4,2 

XII 0,9 -37,5 2,2 -91,7 2,6 -108,3 2,6 -108,3 

$V: 0,1 1,1 0,5 5,6 1,2 13,3 2,4 26,7 

 

�0B8 =0AB0==O D5=>;>3VG=8E D07 @>A;8= V AB04V9 >@30=V7<V2, O:V 7 =8<8 

B@>DVG=> ?>2’O70=V (:><0E, :;VIV2, 3@81V2 B>I>), 70;560Bь 2V4 ?5@51V3C 

B5<?5@0BC@8 >:@5<8E @>:V2, 0 270є<>4VO >@30=V7<V2 @V7=8E B@>DVG=8E @V2=V2 V 

?>2’O70=0 V7 F8< A?@89=OB;82VABь @>A;8= 4> ?>H:>465=ь V C@065=ь 2V4 

A8=E@>==>ABV @>728B:C 2V4?>2V4=8E >@30=V7<V2. 

$>7@0EC=:8 A2V4G0Bь, I> 70 1030B>@VG=8<8 40=8<8 C <. #>;B020 ABV9:89 

?5@5EV4 B5<?5@0BC@8 ?>2VB@O 225@E G5@57 0, 5, 10 V 15°% 2V41C202AO 5 15@57=O, 

27 15@57=O, 16 :2VB=O B0 10 B@02=O, 0 2=87 – 18 25@5A=O, 10 6>2B=O, 3 ;8AB>?040 

B0 1 3@C4=O (B01;. 2.2). &0:8< G8=>< B@820;VABь 157<>@>7=>3> ?5@V>4C 

AB0=>28;0 272 4=V, ?5@V>4C 7 B5<?5@0BC@>N ?>=04 5°% – 222 4=V, 7 

B5<?5@0BC@>N ?>=04 10°% – 178 4=V2, 0 7 B5<?5@0BC@>N ?>=04 15°% – 130 4=V2.  
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Т45?8ця 2.2 

�0B8 ABV9:>3> ?5@5E>4C B5<?5@0BC@8 ?>2VB@я G5@57 @V7=V ?>@>38  
C 2021, 2022, 2023 V 2024 @@. V 70 A5@54=V<8 1030B>@VG=8<8 (1993–2022 @@.)  

40=8<8 <5B5>AB0=FVW �>;B020 

#5@V>4, 

@>:8 

!0@>AB0==O B5<?5@0BC@8 �=865==O B5<?5@0BC@8 

�0 �5 �10 �15 �15 �10 �5 �0 

1993–2022 5.03 27.03 16.04 10.05 18.09 10.10 3.11 1.12 

2021 9.03 1.04 24.04 14.05 11.09 6.10 10.11 8.12 

2022 8.02 30.03 18.04 18.05 9.09 18.10 10.11 14.12 

2023 23.02 18.03 17.04 13.05 27.09 20.10 13.11 18.12 

2024 5.02 19.03 3.04 5.05 4.10 21.10 7.11. * 

ПD8@іF>4: 4> :V=FO 2024 @. ABV9:>3> ?5@5E>4C B5<?5@0BC@8 G5@57 0°% =5 

2V41C;>AO. 

 

� >:@5<V @>:8 4>A;V465=ь 40B8 ABV9:>3> ?5@5E>4C B5<?5@0BC@8 G5@57 

?52=V <56V 7<V=8;8AO (482. B01;. 2.2.). &0: C 2024 @. ABV9:89 ?5@5EV4 

B5<?5@0BC@8 ?>2VB@O G5@57 0°% =025A=V 2V41C2AO <0965 =0 <VAOFь @0=VH5 2V4 

1030B>@VG=8E 40=8E, G5@57 5°% – =0 8 4=V2, G5@57 10°% – =0 13 4=V2. �>4=>G0A 

40B8 ABV9:>3> ?5@5E>4C B5<?5@0BC@8 2=87 G5@57 ?>4V1=V <56V AB0;8 1V;ьH 

?V7=V<8, 7>:@5<0 ?5@5EV4 G5@57 10°% C 2023 V 2024 @@. – =0 10 V 11 4=V2 ?V7=VH5 

2V4 1030B>@VG=8E 7=0G5=ь (482. B01;. 2.2).  

�3V4=> 7 1V;ьH @0==V< ?>G0B:>< V 1V;ьH ?V7=V< 70:V=G5==O< 71V;ьH8;0AO 

B@820;VABь 157<>@>7=>3> ?5@V>4C (7 B5<?5@0BC@>N >0°%) B0 ?5@V>4V2 V7 

B5<?5@0BC@>N 2535B0FV9=>3> ?5@V>4C ?>=04 5, 10 V 15°% (@8A. 2.3). 

&0: C 2023 V 2024 @@. B@820;VABь ?5@V>4C 7 B5<?5@0BC@>N ?>=04 15°% 1C;0 

1V;ьH>N, =V6 70 1030B>@VG=8<8 40=8<8, =0 6 V 21 45=ь 2V4?>2V4=>, 7 

B5<?5@0BC@>N ?>=04 10°% – =0 9 V 24 4=V, ?>=04 5°% – =0 19 V 12 4=V2, ?5@5EV4 

G5@57 0°% – =0 27 4=V2 C 2023 @>FV, 0 C 2024 @>FV B0:>3> ?5@5E>4C 2>A5=8 27030;V 

=5 2V41C;>AO. 
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$8A. 2.3. &@820;VABь >:@5<8E 5B0?V2 2535B0FV9=>3> ?5@V>4C C 2021–2024 @.  

V 70 A5@54=V<8 1030B>@VG=8<8 40=8<8 (1993–2022 @@.)  

(<5B5>AB0=FVO #>;B020; 49°35’ ?=.H., 34°32’ AE.4., 104 < =.@.<.). 

 

%5@54=O @VG=0 :V;ь:VABь 0B<>AD5@=8E >?04V2 70 1030B>@VG=8<8 40=8<8 

(1993–2022 @@.) AB0=>28;0 546 <<, 0 70 2535B0FV9=89 ?5@V>4 – 293,5 <<. 

�AC?5@5G >GV:C20==N C 2021–2023 @@. 2V4?>2V4=V ?>:07=8:8 ?5@528IC20;8 

1030B>@VG=V 7=0G5==O, 70 28=OB:>< 2024 @., :>;8 @VG=0 :V;ь:VABь >?04V2 

?>ABC?0;0AO =8< =0 208 <<, 01> =0 38,1 % (B01;. 2.3).  

 

Т45?8ця 2.3 

�V4E8;5==я <VAяG=>W AC<8 >?04V2 C @>:8 4>A;V465=ь (2021–2024 @@.) 2V4 
1030B>@VG=8E 7=0G5=ь (1993–2022 @@.) (<5B5>AB0=FVя �>;B020) 

 VAOFV 
2021 @. 2022 @. 2023 @. 2024 @. 

01A., 
<< 

2V4=., 
% 

01A., 
<< 

2V4=., 
% 

01A., 
<< 

2V4=., 
% 

01A., 
<< 

2V4=., 
% 

I 33,9 75,2 -1,1 -2,4 -27,1 -60,1 9,9 22,0 

II 36,7 98,4 -12,3 -33,0 0,7 1,9 1,7 4,6 

III -26,4 -67,0 -16,4 -41,6 0,6 1,5 -15,4 -39,1 

IV 18,2 52,3 37,2 106,9 60,2 173,0 -14,8 -42,5 

V 0,1 0,2 -23,9 -44,3 0,1 0,2 -48,9 -90,7 

0

100

200

300

400

T>0°C T>5°C T>10°C T>15°C

&@
82
0;
VA
Bь
, 4
=V

#5@V>48 7 ?52=8< @V2=5< B5<?5@0BC@8 ?>2VB@O

2021 2022 2023 2024 1993-2022 @@.
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Продо6ж. т45л. 2.3

 VAOFV 
2021 @. 2022 @. 2023 @. 2024 @. 

01A., 
<< 

2V4=., 
% 

01A., 
<< 

2V4=., 
% 

01A., 
<< 

2V4=., 
% 

01A., 
<< 

2V4=., 
% 

VI 75,3 126,1 14,3 24,0 -24,7 -41,4 4,3 7,2 

VII -40,1 -67,9 50,9 86,1 -5,1 -8,6 -57,1 -96,6 

VIII 33,5 89,3 38,5 102,7 31,5 84,0 -36,9 -98,4 

IX -5,5 -11,3 29,5 60,8 0,5 1,0 -44,5 -91,8 

X -43,6 -89,7 10,3 21,2 38,4 79,0 -20,6 -42,4 

XI 4,1 10,5 19,5 50,1 80,1 205,9 24,1 62,0 

XII 2,8 6,5 26,1 60,4 29,8 69,0 -8,2 -19,0 

$V: 88 16,1 173,0 31,7 184,0 33,7 -208,0 -38,1 

 

�V;ь:VABь >?04V2 70 2535B0FV9=89 ?5@V>4 2024 @. AB0=>28;0 ;8H5 95,6 <<. 

�0 A5@54=V<8 1030B>@VG=8<8 40=8<8 =091V;ьH0 :V;ь:VABь >?04V2 

28?040;0 C B@02=V–;8?=V (@8A. 2.4).  

 
$8A. 2.4. %C<8 >?04V2 70 >:@5<V <VAOFV 2021–2024 @@. V A5@54=V 1030B>@VG=V 

7=0G5==O (1993–2022 @@.) (<5B5>AB0=FVO #>;B020). 
 

�>4=>G0A C B@02=V 2022 V 2024 @@. F59 ?>:07=8: 7<5=H82AO =0 23,9 V 48,9 

<<, C G5@2=V 2023 @. – =0 24,7 <<, C ;8?=V 2022 V 2024 @@. – =0 50,9 V 57,1 << 

2V4?>2V4=> (B01;. 2.3). ' 2024 @. 45DVF8B >?04V2 2V4<VG5=> C 1V;ьH>ABV <VAOFV2, 

;8H5 C ;8AB>?04V 2V4<VG5=> ?5@528I5==O 1030B>@VG=>W :V;ь:>ABV >?04V2 =0 24,1 

<<. 

0

40

80

120

0

40

80

120

"
?0
48
 1
03
0B
>@
VG
=V
, <
<

"
?0
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 70
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>:
0<
8,
 <
<

 VAOFV

$2021 $2022 $2023 $2024 $103.
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�0@VN20==O ?>:07=8:V2 B5<?5@0BC@8 B0 >?04V2 2 >:@5<V <VAOFV B0 @>:8 є 

E0@0:B5@=8< 4;O @53V>=C, 0;5 WE=V9 270є<=89 2?;82 2V41820NBьAO =0 40B0E 

D5=>;>3VG=8E O28I @>A;8= B0 WE=VE DVB>D03V2 V ?0B>35=V2. 

"A:V;ь:8 70 1V;ьH>W B5<?5@0BC@8 ?>2VB@O 71V;ьHCєBьAO 28?0@>2C20==O, 

=0 A?@8OB;82VABь C<>2 4;O @>A;8= 2?;820NBь 270є<>4VW ?>:07=8:V2 

B5<?5@0BC@8 B0 >?04V2. "4=8< V7 ?>:07=8:V2 >FV=N20==O B0:>W 270є<>4VW є 

3V4@>B5@<VG=89 :>5DVFVє=B �.&. %5;O=V=>20 (�&�). �0 1030B>@VG=8<8 40=8<8 

(1993–2022 @.), F59 ?>:07=8: 70 2535B0FV9=89 ?5@V>4 AO302 0,91 (@8A. 2.5), I> є 

E0@0:B5@=8< 4;O @53V>=V2 7V ABV9:8< 72>;>65==O< [27].  

 

$8A. 2.5. �V4@>B5@<VG=89 :>5DVFVє5=B �.&.%5;O=V=>20 70 2535B0FV9=V ?5@V>48 

2021–2024 @@. V A5@54=V 1030B>@VG=V 7=0G5==O  
(1993–2022 @@.) (<5B5>AB0=FVO #>;B020). 

 

' 2021–2023 @@. 3V4@>B5@<VG=89 :>5DVFVє=B ?5@528IC202 A5@54=є 

1030B>@VG=5 7=0G5==O, 0;5 C 2024 AB0=>282 ;8H5 0,26, I> є =0 0,65 >48=8FV, 01> 

=0 71,3 % <5=H8< 2V4 1030B>@VG=>3> 7=0G5==O (482. @8A. 2.5). 

�030;>< 4;O @53V>=C 70 1030B>@VG=8<8 7=0G5==O<8 є E0@0:B5@=8< 

?>ABC?>25 7<5=H5==O @V2=O 72>;>65==O 2V4 :2VB=O 4> A5@?=O, :>;8 �&� 

AB0=>28Bь ;8H5 0,5 (@8A. 2.6). ' 2021 @. =09<5=H5 7=0G5==O �&� 2V4<VG5=> C 

0,0

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

2021 2022 2023 2024

�&
�

$>:8

�0 @>:0<8 1993-2022 @@.
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;8?=V (0,25), C 2022 @. – C B@02=V (0,67), C 2023 @. – C G5@2=V (0,60) 7 ?>40;ьH8< 

71V;ьH5==O< 4> A5@?=O.  

 

$8A. 2.6. �V4@>B5@<VG=89 :>5DVFVє5=B �.&. %5;O=V=>20 70 >:@5<V <VAOFV 
2535B0FV9=8E ?5@V>4V2 2021–2024 @@. V A5@54=V 1030B>@VG=V 7=0G5==O 

(1993–2022 @@.) (<5B5>AB0=FVO #>;B020). 
 

' 2024 @. �&� ;8H5 C G5@2=V (0,98) =01;86C202AO 4> 1030B>@VG=8E 

7=0G5=ь (0,99), 0 2 @5HBV <VAOFV2 ?>ABC?02AO =8< =0 58,8–98,5 % (482. @8A. 2.6). 

&0:8< G8=><, ?5@51V3 B5<?5@0BC@8 ?>2VB@O >AB0==VE @>:V2 1C2 

A?@8OB;828< 4;O ?>4>265==O ?5@V>4C @>ABC 9 @>728B:C @>A;8=, 0;5 B0:>6 4;O 

WE=VE H:V4=8:V2 V ?0B>35=V2. �>4=>G0A 45DVF8B 72>;>65==O <V3 =530B82=> 

2V41820B8AO =0 ABV9:>ABV 45@52 4> V=H8E ?@8@>4=8E V 0=B@>?VG=8E G8==8:V2. 

 

В8EAB6>8 дB DB7ді?G: 

1. #@8@>4=V C<>28 @53V>=C 4>A;V465=ь ?@840B=V 4;O >75;5=5==O 45@52=>-

G030@=8:>28<8 2840<8, O:V E0@0:B5@=V 4;O ;VA>AB5?>2>W 7>=8. 

2. "A=>2=8< 465@5;>< 701@C4=5==O ?>2VB@O <. #>;B020 є B@0=A?>@B=V 

70A>18. !530B82=89 2?;82 28:84V2 AB0FV>=0@=8E V ?5@5AC2=8E 465@5; =0 AB0= 

=02:>;8H=ь>3> A5@54>28I0 B0 74>@>2’O ;N48=8 ?><’O:HCNBь 75;5=V 

=0A0465==O 2C;8Fь, ?0@:V2, A:25@V2, 1C;ь20@V2 V 75;5=8E 7>=.  

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

IV V VI VII VIII IX

�&
�

 VAOFV 2535B0FV9=>3> ?5@V>4C

2021 2022 2023 2024 1993-2022 @@.
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3. �;V<0B @53V>=C ?><V@=> :>=B8=5=B0;ь=89. �4V9A=5=> ?>@V2=O==O 

?>:07=8:V2 :;V<0BC 70 1993–2022 @@. B0 70 @>:8 4>A;V465=ь (2021–2024 @@.). 

4. $VG=0 B5<?5@0BC@8 ?>2VB@O C 2021, 2022, 2023 V 2024 @@. ?5@528IC20;0 

1030B>@VG=V 7=0G5==O =0 0,1; 0,5; 1,2 V 2,4°%, 01> =0 1,1; 5,6; 13,3 B0 26,7% 

2V4?>2V4=>, 0 B5<?5@0BC@0 2535B0FV9=>3> ?5@V>4C ?5@528IC20;0 1030B>@VG=V 

7=0G5==O ;8H5 C 2023 V 2024 @@. (=0 0,1 V 2,4°%). 

5. ' 2024 @. ABV9:89 ?5@5EV4 B5<?5@0BC@8 ?>2VB@O G5@57 0°% =025A=V 

2V41C2AO <0965 =0 <VAOFь @0=VH5 2V4 1030B>@VG=8E 40=8E, G5@57 5°% – =0 8 4=V2, 

G5@57 10°% – =0 13 4=V2. �>4=>G0A 40B8 ABV9:>3> ?5@5E>4C B5<?5@0BC@8 2=87 

G5@57 ?>4V1=V <56V AB0;8 1V;ьH ?V7=V<8, 7>:@5<0 ?5@5EV4 G5@57 10°% C 2023 V 

2024 @@. 2V41C2AO =0 10 V 11 4=V2 ?V7=VH5 2V4 1030B>@VG=8E 7=0G5=ь.  

6. &@820;VABь ?5@V>4C 7 B5<?5@0BC@>N ?>=04 15°% 1C;0 C 2023 V 2024 @@. 

1V;ьH>N, =V6 70 1030B>@VG=8<8 40=8<8, =0 6 V 21 45=ь 2V4?>2V4=>, 7 

B5<?5@0BC@>N ?>=04 10°% – =0 9 V 24 4=V, ?>=04 5°% – =0 19 V 12 4=V2, ?5@5EV4 

G5@57 0°% – =0 27 4=V2 C 2023 @>FV, 0 C 2024 @>FV B0:>3> ?5@5E>4C 2>A5=8 27030;V 

=5 2V41C;>AO. 

7. %5@54=O @VG=0 :V;ь:VABь 0B<>AD5@=8E >?04V2 70 1030B>@VG=8<8 40=8<8 

(1993–2022 @@.) AB0=>28;0 546 <<, 0 70 2535B0FV9=89 ?5@V>4 – 293,5 <<. ' 2021–

2023 @@. FV ?>:07=8:8 ?5@528IC20;8 1030B>@VG=V 7=0G5==O, 70 28=OB:>< 2024 @., 

:>;8 @VG=0 :V;ь:VABь >?04V2 ?>ABC?0;0AO =8< =0 208 <<, 01> =0 38,1 %.  

8. ' 2021–2023 @@. 3V4@>B5@<VG=89 :>5DVFVє=B (�&�) ?5@528IC202 

A5@54=є 1030B>@VG=5 7=0G5==O, 0;5 C 2024 @. ;8H5 C G5@2=V (0,98) =01;86C202AO 

4> 1030B>@VG=8E 7=0G5=ь (0,99), 0 2 @5HBV <VAOFV2 ?>ABC?02AO =8< =0 58,8–

98,5 %. 

9. &0:8< G8=><, ?5@51V3 B5<?5@0BC@8 ?>2VB@O >AB0==VE @>:V2 1C2 

A?@8OB;828< 4;O ?>4>265==O ?5@V>4C @>ABC 9 @>728B:C @>A;8=, 0;5 B0:>6 4;O 

WE=VE H:V4=8:V2 V ?0B>35=V2. �>4=>G0A 45DVF8B 72>;>65==O <V3 =530B82=> 

2V41820B8AO =0 ABV9:>ABV 45@52 4> V=H8E ?@8@>4=8E V 0=B@>?VG=8E G8==8:V2.
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$"��І� 3 
"��І�"�І #'!�&� &�  �&"���� �"%�І���!Ь  

 

 

3.1. "5?і>>6і ?C=>B8 

 

#>?5@54=V >1AB565==O =0A0465=ь B0 >7=09><;5==O 7 ?C1;V:0FVO<8 [19, 29, 

43, 92, 106] A2V4G0Bь, I> >A=>2=8< 465@5;>< 0=B@>?VG=>3> =020=B065==O 2 

<. #>;B020 є 28:848 B@0=A?>@B=8E 70A>1V2. &><C 4V;O=:8 4;O 70:;040==O ?@>1=8E 

?;>I V ?>40;ьH8E 4>A;V465=ь <VAFO >1;V:C 2818@0;8 7 B0:8< @>7@0EC=:><, I>1 

1C;8 ?@54AB02;5=V B5@8B>@VW 7 @V7=>N V=B5=A82=VABN @CEC B@0=A?>@BC. #@>1=V 

?;>IV 70:;045=V C ?0@:>28E, 2C;8G=8E V 2=CB@VH=ь>:20@B0;ь=8E =0A0465==OE 

(42>@0E) �8W2Aь:>3>, #>4V;ьAь:>3> B0 (52G5=:V2Aь:>3> @09>=V2 #>;B028 (@8A. 3.1, 

B01;. 3.1).  

 

$8A. 3.1. $>7<VI5==O ?@>1=8E ?;>I  

=0 B5@8B>@VW #>;B028 
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Т45?8ця 3.1 

Х4@4>B5@8AB8>4 ?@>5=8х ??>щ, 74>?445=8х C 2022–2023 @@. 

!0720 2C;8FV / ?0@:C (8D@ 

І=B5=A82=VABь 

=020=B065==O 

B@0=A-

?>@BC 
V=H8E 284V2 

2C;. ..  0B2V9GC:0 (2V4 «�5@57>2>3> 

A:25@C 4> 2C;. І. �>B;O@52Aь:>3>) 

�-1-1 ! 
2V4ACB=O 

�-1-2 ! 

2C;. �. %:>2>@>48 
�-31-1 % 

2V4ACB=O 
�-31-2 % 

2C;. $. �8@8G5=:> (2V4 2C;. ". �8H=V  

4> 2C;. Є2@>?59Aь:>W) 

�-32-1 % 
702>4 «�B020» 

�-32-2 % 

З5;5=0 7>=0 C <V:@>@09>=V %048-1 

�-33-1 % 

2V4ACB=O �-33-2 % 

�-33-3 % 

2C;. �030<;8:0 
�-4-1 � 

%&"  
�-4-2 � 

�8W2Aь:5 H>A5 
�-51-1 � 

%&", �З% 
�-51-2 � 

2C;. %>1>@=>ABV (2V4 :>@?CA=>3> ?0@:C 

4> ?;. З83V=0) 

�-52-1 � 
2V4ACB=O 

�-52-2 � 

2C;. $5H5B8;V2Aь:0 

�-53-1 � ?@><8A;. 

>1’є:B8, 70;V7-

=8G=0 :>;VO 
�-53-2 � 

2C;. Є2@>?59Aь:0 
�-54-1 � 2V4ACB=O 

�-54-2 � 2V4ACB=O 

  



63 

 

ПDBдB66. F45?. 3.1 

!0720 2C;8FV / ?0@:C (8D@ 

І=B5=A82=VABь 

=020=B065==O 

B@0=A-

?>@BC 
V=H8E 284V2 

#>;B02Aь:89 <VAь:89 

?0@:(45=4@>?0@:) 

#-0-1 ! 2V4ACB=O 

#-0-2 ! 2V4ACB=O 

#@8@VG:>289 
#-1-1 ! @5:@50FVO 

#-1-2 ! @5:@50FVO 

#0@: «#02;5=:V2Aь:89» 

#-3-1 % #>;B02Aь:89 

>;V9=>-5:AB-

@0:FV9=89 7-4, 

70;V7=. :>;VO 

#-3-2 % 

#0@: «V<. І. #. �>B;O@52Aь:>3>» 

#-5-1 � 702>4 «�B020, 

?>@O4 2C;. 7 

V=B5=A. @CE>< 

B@0=A?>@BC 

#-5-2 � 

#-5-3 � 

ПD8@іF>4: �, % B0 ! – 28A>:0, A5@54=O B0 =87ь:0 V=B5=A82=VABь @CEC 

B@0=A?>@BC. 

 

' 2024 @. 1C;> 70:;045=> 4>40B:>2V ?@>1=V ?;>IV (B01;. 3.2), =0 O:8E 

>FV=N20;8 H8@H5 :>;> ?>:07=8:V2.  

"1AB565=V =0A0465==O @>7?>4V;O;8 =0 3 3@C?8 70;56=> 2V4 V=B5=A82=>ABV 

@CEC B@0=A?>@BC [87], 2V4><>AB59 AB>A>2=> 2<VABC 701@C4=N20GV2 C 

0B<>AD5@=><C ?>2VB@V <. #>;B020 [19, 92] B0 7 C@0EC20==O< @57C;ьB0BV2 0=0;V7C 

2<VABC 206:8E <5B0;V2 C ґ@C=BV, ?@>2545=>3> C ;01>@0B>@VW 03@>5:>;>3VG=>3> 

<>=VB>@8=3C <. #>;B020 :0=4840B>< A.-3. =0C: 4>F5=B><  .�. �0;8Fь:>N.  

З030;>< 70:;045=> ?>=04 80 >1;V:>28E ?C=:BV2. 
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Т45?8ця 3.2 

Х4@4>B5@8AB8>4 ?@>5=8х ??>щ, 74>?445=8х C 2024 @. 

&8? 
=0A0-
465=ь 

!0720 2C;8FV, ?0@:C, 
<V:@>@09>=C 

І=B5=-
A82-
=VABь 
@CEC 
B@0=A-
?>@BC 

#V44V-
;O=:0 (8@>B0 �>23>B0 

42>@8 "3=V2:0 ! 1 49.575852 34.515618 

42>@8 "3=V2:0 ! 2 49.576575 34.513000 

42>@8 "3=V2:0 ! 3 49.578446 34.511273 

42>@8 "3=V2:0 ! 4 49.579699 34.516884 

42>@8 �52040 ! 1 49.569179 34.575648 

42>@8 �52040 ! 2 49.567210 34.578609 

42>@8 �52040 ! 3 49.567603 34.583695 

42>@8 �52040 ! 4 49.570630 34.585283 

42>@8 �52040 ! 5 49.570088 34.578480 

42>@8 �@0W;:8 % 1 49.601311 34.495331 

42>@8 �@0W;:8 % 2 49.603467 34.491018 

42>@8 �@0W;:8 % 3 49.605302 34.492220 

42>@8 �@0W;:8 % 4 49.603689 34.487564 

42>@8 �@0W;:8 % 5 49.601612 34.498793 

?0@:8 �5=4@>?0@: ! 1 49.622875 34.546568 

?0@:8 �5=4@>?0@: ! 2 49.618931 34.554739 

?0@:8 �5=4@>?0@: ! 3 49.621219 34.545745 

?0@:8 #@8@VG:>289  % 1 49.576511 34.587032 

?0@:8 #@8@VG:>289  % 2 49.56931 34.59277 

?0@:8 #@8@VG:>289  % 3 49.558994 34.592696 

?0@:8 V<. І.#. �>B;O@52Aь:>3> � 1 49.577117 34.537526 

?0@:8 V<. І.#. �>B;O@52Aь:>3> � 2 49.578002 34.537466 

?0@:8 V<.І.#. �>B;O@52Aь:>3> � 3 49.579449 34.537925 

2C;8FV �8W2Aь:5 (>A5 � 1 49.562446 34.503929 

2C;8FV �8W2Aь:5 (>A5 � 2 49.556947 34.534907 

2C;8FV �8W2Aь:5 (>A5 � 3 49.555692 34.545203 

2C;8FV Є2@>?59Aь:0  � 1 49.585452 34.5505780 

2C;8FV Є2@>?59Aь:0 � 2 49.576184 34.537612 

2C;8FV Є2@>?59Aь:0 � 3 49.578611 34.541856 

2C;8FV !515A=>W A>B=V � 1 49.583206 34.560558 

2C;8FV !515A=>W A>B=V � 2 49.583006 34.560258 

2C;8FV !515A=>W A>B=V � 3 49.583106 34.560324 
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ПDBдB66. F45?. 3.2 

&8? 
=0A0-
465=ь 

!0720 2C;8FV, ?0@:C, 
<V:@>@09>=C 

І=B5=-
A82-
=VABь 
@CEC 
B@0=A-
?>@BC 

#V44V-
;O=:0 (8@>B0 �>23>B0 

42>@8 %048-1 % 1 49.571445  34.493979  

42>@8 %048-1 % 2 49.573393 34.494387 

42>@8 %048-1 % 3 49.572837 34.498249 

42>@8 %048-1 % 4 49.571891 34.499108 

42>@8 %048-1 % 5 49.571278 34.496790 

42>@8 �;<07=89 % 1 49.566180 34.511746 

42>@8 �;<07=89 % 2 49.567637 34.512287 

42>@8 �;<07=89 % 3 49.568551 34.507606 

42>@8 �;<07=89 % 4 49.568544 34.507449 

42>@8 �;<07=89 % 5 49.566650 34.509458 

2C;8FV %>1>@=>ABV � 1 49.590555 34.549176 

2C;8FV %>1>@=>ABV � 2 49.594213 34.542159 

2C;8FV %>1>@=>ABV � 3 49.596904 34.536355 

2C;8FV $5H5B8;V2Aь:0 � 1 49.599846 34.528341 

2C;8FV $5H5B8;V2Aь:0 � 2 49.599999 34.516131 

2C;8FV $5H5B8;V2Aь:0 � 3 49.599999 34.507698 

ПD8@іF>4: 42>@8 – 2=CB@VH=ь>:20@B0;ь=V =0A0465==O; �, % B0 ! – 28A>:0, 

A5@54=O B0 =87ь:0 V=B5=A82=VABь @CEC B@0=A?>@BC. 

 

 

3.2.  5B>48>4 4>A?і465=ь 

 

#V4 G0A <0@H@CB=8E >1AB565=ь =0 :>6=V9 4V;O=FV 287=0G0;8 284>2C 

=0;56=VABь =5 <5=H5 30 5:75<?;O@V2 45@52 70 287=0G=8:0<8 [23, 24, 28, 34]. 

�>>@48=0B8 @>7<VI5==O V 4V0<5B@ :>6=>3> 45@520 =0 28A>BV 1,3 < 70=>A8;8 4> 

1078 40=8E, 4> O:>W ?>ABC?>2> 4>4020;8 @57C;ьB0B8 >FV=N20==O ?>:07=8:V2 

A0=VB0@=>3> AB0=C, A8<?B><V2 V >7=0: ?>H:>465=ь V C@065=ь B>I>. 

�@V< 28:84V2 B@0=A?>@BC, 1@0;8 4> C2038 V=HV B8?8 0=B@>?VG=>3> 2?;82C 

=0 AB0= 45@52 – <5E0=VG=5 >1<565==O @>ABC :>@V==O B0 :@>=C20==O.  
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 5E0=VG=5 >1<565==O @>ABC :>@V==O :>=AB0BC20;8, O:I> @04VCA =5 

2:@8B>W 0AD0;ьB>< G8 15B>=>< ?>25@E=V AB0=>282 4> 2 <. "7=0:8 ?@>2545==O 

:@>=C20==O, B>?V=3C G8 28@V70==O >:@5<8E 3V;>: 4V03=>ABC20;8 ?V4 G0A >3;O4C 

:@>=.  

З <5B>N >FV=N20==O ?>:07=8:V2 @V7=><0=VBBO 284V2 45@52 =0 :>6=V9 

?@>1=V9 ?;>IV, 0 B0:>6 >:@5<> 4;O =0A0465=ь 2C;8Fь, 4;O =0A0465=ь ?0@:V2 V 

4;O 3@C? =0A0465=ь V7 =87ь:8<, ?><V@=8< V 28A>:8< @V2=O<8 0=B@>?VG=>3> 

=020=B065==O 287=0G0;8 :V;ь:VABь 284V2 45@52 B0 5:75<?;O@V2 :>6=>3> 284C. 

#>E>465==O 284V2 287=0G0;8 7 28:>@8AB0==O< ;VB5@0BC@=8E 465@5; [4, 23, 24, 

28, 34]. 

#@54AB02=8FB2> 284V2 V 5:75<?;O@V2 45@52 70 @>48=0<8 28@060;8 O: 

G0AB:8 (C 2V4A>B:0E) 2V4 AC<8 284V2 V 5:75<?;O@V2 @>A;8= :>6=>W @>48=8 2V4 

AC< 284V2 V 5:75<?;O@V2 2V4?>2V4=>.  

#@54AB02=8FB2> 5:75<?;O@V2 45@52 70 2840<8 28@060;8 O: G0AB:C 

5:75<?;O@V2 :>6=>3> 284C 2V4 AC<8 5:75<?;O@V2 CAVE 284V2 (C 2V4A>B:0E). �848 

@>7A>@B>20=V C <V@C 7<5=H5==O ?@54AB02=8FB20, 0 WE=O =0:>?8G5=C G0AB:C 

@>7@0E>20=> 4;O 2AB0=>2;5==O ?5@5;V:C 4><V=0=B=8E 284V2.  

#>H8@5=VABь 284V2 45@52 =0 ?@>1=8E ?;>I0E (##) @>7@0E>2C20;8 O: 

G0AB:C ?@>1=8E ?;>I, =0 O:8E 28O2;5=> BV G8 V=HV 2848 45@52, 28@065=C C 

2V4A>B:0E. 

#>E81:C ?>:07=8:V2, 28@065=8E C 2V4A>B:0E, 287=0G0;8 70 D>@<C;>N 

(D. 3.1): 

 

( )
N

PP
Sx

%100% −
=

,                                                  (3.1) 

 

45 Sx – ?>E81:0; P – 7=0G5==O ?>:07=8:0 C 2V4A>B:0E; N – >1AO3 281V@:8 [2].  
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$V7=><0=VBBO 45=4@>D;>@8 >FV=N20;8 70 B0:8<8 ?>:07=8:0<8: :V;ь:VABь 

284V2 (S), :V;ь:VABь >A>18= (N), V=45:A 284>2>3> 1030BAB20  5=EV=V:0 (DMn) 

(D. 1), V=45:A A:;04=>ABV 284>2>3> 1030BAB20, 01> 4><V=C20==O �5@35@0-#0@:5@0 

(DBP) (D. 2), V=45:A @V7=><0=VBBO (5==>=0 (H), O:89 2@0E>2Cє V 1030BAB2>, V 9>3> 

28@V2=O=VABь (D. 3) [61].  

 ĀýĀ = þ√þ,                                                         (3.2) 

 Āý� = Ā���þ  ,                                                    (3.3) 

 

45 N – :V;ь:VABь 284V2, 0 nmax – :V;ь-:VABь >A>18= =091V;ьH G8A;5==>3> 284C.  

 Ą = 2 ∑(þ�ýý�2þ�),                                         (3.4) 

45 pi – 2V4=>A=89 4>AB0B>: :>6=>3> 284C. 

�8@V2=O=VABь >FV=N20;8 70 V=45:A>< #Vє;>C (EH) (D. 4) [61]. āÿ = ÿÿ���                                                     (3.5) 

 

45 H – V=45:A (5==>=0, Hmax = lgN. 

 

�84>289 A:;04 45=4@>D;>@8 =0 @V7=8E ?@>1=8E ?;>I0E B0 =0720=8E 

28I5 3@C?0E ?>@V2=N20;8 7 28:>@8AB0==O< V=45:AC %ь>@5=A5=0-'5:0=>2-

Aь:>3> (Csc) (D.5) [61].  ÿþþ = 2āÿ+Ā ,                                                 (3.6) 

 

45 a – :V;ь:VABь 284V2 C ?5@HV9 281V@FV, b – :V;ь:VABь 284V2 C 4@C3V9 281V@FV, 0 c 

– :V;ь:VABь 284V2, =0O2=8E 2 >1>E 281V@:0E.  
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І=48:0FVN 5:>;>3VG=8E C<>2 70 A:;04>< 45=4@>D;>@8 H;OE>< 0=0;V7C 

0<?;VBC48 ?@>2V4=8E 5:>;>3VG=8E G8==8:V2 [26, 133] 74V9A=N20;8 =0 ?@8:;04V 

#@8@VG:>2>3> ?0@:C <. #>;B020.  

#@8@VG:>289 ?0@: є >4=VєN V7 22 287=0G5=8E C �5=5@0;ь=><C ?;0=V 

<. #>;B028 75;5=8E 7>= V 206;82>N 2>4>>E>@>==>N B5@8B>@VєN. �V= 

@>7B0H>20=89 C ?V245==V9 G0AB8=V <. #>;B020 9 >E>?;Nє B5@8B>@VW ;V2>3> B0 

?@02>3> 15@53V2 @. �>@A:;0 2 <560E <VAB0 (2V4 B5@8B>@VW @09>=C $>3V7=0, 

З5;5=>3> >AB@>2C 4> <>ABC G5@57 @. �>@A:;0 02B><>1V;ь=>W 4>@>38 �8W2 – 

%0@:V2 – �>260=Aь:89) B0 70B>:C – <VAF5 2?04V==O 2 �>@A:;C ;V2>W ?@8B>:8 – 

@. �>;><0:. ' ?0@:C ?@54AB02;5=V 2>4=V, ;VA>2V, ;CG=V B0 1>;>B=V ?@8@>4=V 

:><?;5:A8 [13, 102–104, 110]. �5;8:0 G0AB8=0 B5@8B>@VW ?0@:C @>7B0H>20=0 C 

<V:@>@09>=V �52040, 274>26 ?@>A?5:BC  8@C – 25;8:>W B@0=A?>@B=>W 

<03VAB@0;V. 

' ?0@:C C<>2=> VA=CNBь B@8 7>=8, O:V 2V4@V7=ONBьAO ?5@5206=> 70 @V2=5< 

@5:@50FV9=>3> =020=B065==O, 0;5 B0:>6 70 V=H8<8 5:>;>3VG=8<8 G8==8:0<8, 

I> 287=0G0є A:;04 V AB0= 45@52=8E 284V2 (@8A. 3.2). 

 

$8A. 3.2. $>7B0HC20==O #@8@VG:>2>3> ?0@:C <. #>;B020 B0 9>3> 7>= 

(7V@>G:8 – ?C=:B8 >1;V:C) 

 

З>=0 1 – B5@8B>@VO ?@02>@CG 2V4 <>ABC =0 #V245==89 2>:70;, =0 O:V9 

7=0E>48BьAO 3>B5;ь «&C@8AB» V ?@8;53;0 4> =ь>3> :0?VB0;ь=0 V=D@0AB@C:BC@0, 
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B5=VA=V :>@B8 B0 2V4:@8B89 <0940=G8:. 

З>=0 2 – @>7B0H>20=0 =86G5 2V4 @V2=O ?@8;53;>W 4>@>38, ?@54AB02;5=0 

;VA>28< <0A82><, 0 B0:>6 ?;O65< 7 :@CB8< AE8;><. 

З>=0 3 – @>7B0H>20=0 =86G5 2V4 @V2=O ?@8;53;>W 4>@>38, =0 2V4:@8B><C 

<VAFV ?@54AB02;5=V ?>>48=>:> B0 3@C?0<8 45@520 9 :CIV. 

' :>6=V9 7>=V ?0@:C ?@>2545=> ?5@5;V: 50 45@52 V7 287=0G5==O< 284C [23, 

24, 28, 34].  

�V>@V7=><0=VBBO 284V2 45@52 E0@0:B5@87C20;8 70 4>?><>3>N V=45:AV2 

 0@30;5D0 (DMg) (D. 3.7) B0 4><V=C20==O %8<?A>=0 (Ds) (D. 3.8), 0 284>289 

A:;04 45@52 C 7>=0E ?0@:C ?>@V2=N20;8 7 28:>@8AB0==O< V=45:AC %ь>@5=A5=0-

'5:0=>2Aь:>3> (Csc) (482. D. 3.6) [61].  Āý� = þ21log þ                                                            (3.7) 

45 N – :V;ь:VABь 284V2, 0 S – :V;ь:VABь >A>18=. 

sc

2
C

c

a b
=

+ ,                                                          (3.8) 

45 a – :V;ь:VABь 284V2 C ?5@HV9 281V@FV, b – :V;ь:VABь 284V2 C 4@C3V9 281V@FV, 0 c 

– :V;ь:VABь 284V2, =0O2=8E 2 >1>E 281V@:0E.  
 

#@>0=0;V7>20=> 28<>38 ?@54AB02;5=8E C ?0@:C 45@52 4> 4 5:>;>3VG=8E 

G8==8:V2: Lc – >A2VB;5==O; Hd – 2>;>3VABь ґ@C=BC, Ae – 05@0FVN ґ@C=BC B0 Rc – 

:8A;>B=89 @568< ґ@C=BC.  0:A8<0;ь=V B0 <V=V<0;ь=V 7=0G5==O :>6=>3> V7 

G8==8:V2 27OB> 7 ;VB5@0BC@=8E 465@5; [133]. �<?;VBC48 707=0G5=8E G8==8:V2 C 

:>6=V9 7>=V ?0@:C @>7@0E>20=> 7 C@0EC20==O< A:;04C 284V2 45@52 70 

?@89=OB8<8 <5B>48G=8<8 ?V4E>40<8 [14, 22, 26].  

!0 :>6=V9 ?@>1=V9 ?;>IV 287=0G0;8 284>2C =0;56=VABь 45@52, 

28<V@N20;8 4V0<5B@ :>6=>3> 45@520 =0 28A>BV 1,3 < B0 287=0G0;8 :0B53>@VN 

A0=VB0@=>3> AB0=C [97]. З0381;8E 45@52 2 >1AB565=8E =0A0465==OE =5 1C;> 

28O2;5=>, 0 68BBє740B=V 45@520 E0@0:B5@87C20;8 70 :0B53>@VO<8: 1 – 74>@>2V; 2 
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– >A;01;5=V; 3 – A8;ь=> >A;01;5=V; 4 – B0:V, I> 2A8E0NBь; 5 – 70381;V. І=45:A 

A0=VB0@=>3> AB0=C :>6=>W 281V@:8 70 284>< 45@52 V @V2=5< 0=B@>?VG=>3> 

=020=B065==O @>7@0E>2C20;8 O: A5@54=є 72065=5 7=0G5==O >FV=>: :>6=>3> 

45@520. З4>@>28<8 22060;8 =0A0465==O, I> E0@0:B5@87C20;8AO V=45:A>< 

A0=VB0@=>3> AB0=C 4> 1,5 10;0, >A;01;5=8<8 – 1,6–2,5 10;0, A8;ь=> 

>A;01;5=8<8 – 2,6–3,5 10;0. /:I> A5@54=V9 10; AB0=>282 3,6–4,5 10;0, 

=0A0465==O 22060;8 B0:8<8, I> 2A8E0NBь, 0 C @07V >FV=:8 ?>=04 4,5 10;0 – 

70381;8<8. 

�5D>;V0FVN >FV=N20;8 >:><V@=> 7 B>G=VABN 4> 5 %. '0AB:C ACE8E 3V;>: C 

:@>=0E >FV=N20;8 >:><V@=> C 2V4A>B:0E, 0 ?>BV< ?5@52>48;8 C 10;8: 0 10;V2 – 

2V4ACB=V; 1 10; – 4> 10 %; 2 10;0 – 11–50 %; 3 10;0 – 51–75 %; 4 10;0 – ?>=04 

75 % [69]. %5@54=V 10;8 45D>;V0FVW B0 G0AB:8 ACE8E 3V;>: C :@>=0E 4;O :>6=>W 

281V@:8 70 284>< 45@52 V @V2=5< 0=B@>?VG=>3> =020=B065==O @>7@0E>2C20;8 O: 

A5@54=є 0@8D<5B8G=5 >FV=>: :>6=>3> 45@520. 

�;O 28O2;5==O  2V418@0;8 =0 :>6=V9 4V;O=FV ?> 5 45@52 :>6=>3> 7 

=0720=8E 284V2 І :;0AC �@0DB0 4V0<5B@>< 38–48 A< 157 2848<8E ?>H:>465=ь V 

C@065=ь. �8<V@N20==O 4>268=8 ?03>=V2 (?> 20 ?03>=V2 7 45@520), ?V4@0EC=>: 

:V;ь:>ABV ;8AB:V2 B0 WE=V9 2V41V@ 4;O 287=0G5==O ?;>IV 74V9A=N20;8 C B@5BV9 

45:04V A5@?=V =0 28A>BV 2–2,5 < 2V4 ґ@C=BC 70 >4=0:>28E C<>2 >A2VB;5==O 7 

?V245==>-AEV4=>3> 1>:C :@>=8 [11]. З030;ь=C ?;>IC ;8AB:V2 (4@C3>3> V B@5Bь>3> 

2V4 >A=>28 >4=>@VG=8E ?03>=V2) B0 ?>H:>465=C ?;>IC ;8AB:V2 287=0G0;8 

<5B>4>< ?0;5B>:.  

З0;56=VABь @04V0;ь=>3> ?@8@>ABC 45@52 3V@:>:0HB0=0 728G09=>3> 2V4 

V=B5=A82=>ABV @CEC B@0=A?>@BC =0 B;V WE=ь>3> ?>H:>465==O :0HB0=>28< 

<V=5@>< Cameraria ohridella Deschka & Dimič, 1986; Lepidoptera: Gracillariidae 

4>A;V46C20;8 =0 B@ь>E ?@>1=8E ?;>I0E. �2V ?@>1=V ?;>IV 1C;8 @>7B0H>20=V 

2C;. Є2@>?59Aь:V9  =0 2V4AB0=V 3–5 < B0 20–25 < 2V4 ?@>W646>W G0AB8=8, 0 B@5BO 

– 2 45=4@>?0@:C <. #>;B020 7 2V4ACB=VABN 2?;82C @CEC B@0=A?>@BC (C<>2=89 

:>=B@>;ь).  
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�5@=8 45@528=8 2V418@0;8 AB0=40@B=8<8 45=4@>E@>=>;>3VG=8<8 

<5B>40<8 [126] 70 4>?><>3>N 1C@020 #@5A;5@0 =0 28A>BV 1,3 < 2V4 :>@5=52>W 

H89:8. З :>6=>W ?@>1=>W ?;>IV 2V4V1@0=> ?> 11 7@07:V2. (8@8=C @VG=8E :V;5Fь 

45@528=8 :0HB0=0 728G09=>3> 28<V@O=> 70 4>?><>3>N ?@8;04C «HENSON». 

#V4 G0A 0=0;V7C V=482V4C0;ь=V 45@52=>-:V;ьF52V E@>=>;>3VW, >45@60=V 4;O 

:>6=>3> 45@520, ?5@5@0E>2C20;8 =0 ;>:0;ь=V E@>=>;>3VW, 0 ?>BV< >B@8<C20;8 

V=45:A=V E@>=>;>3VW H;OE>< 73;046C20==O 3-@VG=>N :>27=>N. �=0A;V4>: Fь>3> 

>B@8<0=> A5@VW V=45:AV2, 7 O:8E 28;CG5=> =87ь:>G0AB>B=V :>;820==O, B>1B> 

28;CG5=> 1V>;>3VG=89 (2V:>289 B@5=4), I> 40;> 7<>3C ?@>25AB8 

45=4@>:;V<0B8G=89 0=0;V7. 

�;V<0B8G=V ?>:07=8:8 70 1973–2023 @@. AB>A>2=> <. #>;B020  >45@60=> 

V7 A09BC TuTiempo.net [188], 7>:@5<0 A5@54=N <VAOG=C, <V=V<0;ь=C B0 

<0:A8<0;ь=C B5<?5@0BC@C ?>2VB@O (°%), 2V4=>A=C 2>;>3VABь ?>2VB@O (%), 

:V;ь:VABь >?04V2 (<<),  

%5@54=N B5<?5@0BC@C B0 AC<C >?04V2 @>7@0E>20=> 70 3V4@>;>3VG=89 @V:, 

B>1B> 7 6>2B=O ?>?5@54=ь>3> @>:C 4> 25@5A=O ?>B>G=>3>. !>@<C >?04V2 B0 

B5<?5@0BC@ 70 @V7=V ?5@V>48 3V4@>;>3VG=>3> @>:C >1G8A;N20;8 O: A5@54=є 70 

1974–2023 @@.  

З4V9A=5=> :>@5;OFV9=89 0=0;V7 <V6 V=45:A=8<8 45@52=>-:V;ьF528<8 

E@>=>;>3VO<8 @VG=>W 45@528=8 3V@:>:0HB0=0 728G09=>3> V <5B5>@>;>3VG=8<8 

?>:07=8:0<8, 7>:@5<0 A5@54=V<8, <V=V<0;ь=8<8 9 <0:A8<0;ь=8<8 

B5<?5@0BC@0<8, AC<>N >?04V2 70 3V4@>;>3VG=89 @V:, 2V4=>A=>N 2>;>3VABN B0 

AC<>N >?04V2 70 :2VB5=ь-A5@?5=ь, 78<>289 ?5@V>4, 0 B0:>6 V7 2=45:A>< 

?>ACH;82>ABV 45  0@B>==5 (de Marton’s drought index (DM)), 3V4@>B5@<VG=8< 

:>5DVFVє=B>< �. &. %5;O=V=>20, AB0=40@B87>20=8< V=45:A>< >?04V2 

(Standardized Precipitation Index (SPI)), V=45:A>< ?>ACH;82>ABV ;VAV2 (Forestry 

Aridity Index (FAI)) V 3V4@>B5@<VG=8<8 :>5DVFVє=B0<8 "1 B0 "3 [52, 139, 171].  

І=45:A ?>ACH;82>ABV �5  0@B>==e (DM) 28:>@8AB>2CNBьAO 2 CAь><C 

A2VBV 4;O 287=0G5==O C<>2 ACE>3>/2>;>3>3> :;V<0BC ?52=>3> @53V>=C 4;O @V7=8E 
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G0A>28E <0AHB01V2, B0:8E O: <VAOFV, A57>=8 B0 @>:8. $VG=V B0 <VAOG=V 7=0G5==O 

V=45:AC ?>ACH;82>ABV DM, IaDM B0 ImDM @>7@0E>2CNBь 70 D>@<C;0<8 3.9 V 3.10 

2V4?>2V4=>:  ą�Ā� = �ÿÿÿ + ÿ, ´                                                      (3.9) 

 ąþĀþ = �ÿÿÿ + ÿ´,                                             (3.10) 

 

45 Pa B0 Pm – @VG=0 B0 <VAOG=0 :V;ь:VABь >?04V2; Ta B0 Tm  – A5@54=V @VG=V B0 

<VAOG=V B5<?5@0BC@8 ?>2VB@O, %´=10 º% – :>=AB0=B0 �5  0@B>==5 [171]. 

�V4@>B5@<VG=89 :>5DVFVє=B 72>;>65==O �.&. %5;O=V=>20 (�&�, 01> 

GTK) – F5 AC<0 >?04V2 70 ?5@V>4, :>;8 A5@54=ь>4>1>20 B5<?5@0BC@0 ?>2VB@O 

28I5 +10° % ?>4V;5=0 =0 AC<C B5<?5@0BC@ 70 B>9 65 ?5@V>4, :>;8 B5<?5@0BC@8 

?5@528IC20;8 +10° %, 7<5=H5=0 2 10 @07V2 [171].  

�&� @>7@0E>2CNBь 70 D>@<C;>N (3.11): 

   ă�� = ý0.1Ʃÿ                                                   (3.11) 

45 � – :V;ь:VABь >?04V2 70 ?5@V>4 7 B5<?5@0BC@>N 28I5 10;  

∑ T > 10° – AC<0 0:B82=8E B5<?5@0BC@ 28I5 10°%. 

&59 ?>:07=8: <0є ?5@5203C =04 V=H8<8, >A:V;ь:8 E0@0:B5@87Cє =5 BV;ь:8 

?@81CB:>2C G0AB8=C 2>4=>3> 10;0=AC (>?048), 0;5 9 =5?@>4C:B82=C 28B@0BC 

2>;>38 (28?0@>2C20=VABь 7 ?>25@E=V ґ@C=BC 9 @>A;8==>ABV).  

І=45:A 0@84=>ABV ;VAV2 (Forestry Aridity Index, FAI) 287=0G0єBьAO O:: 

 Ă�ą = ÿ� ∗  ��ĀĀ2�ĀĀĀ (Ā�2�ĀĀ ⁄ + Ā�ĀĀ2�ĀĀĀ) ,                                         (3.12) 

45 TVII-VIII – A5@54=O B5<?5@0BC@0 2 ;8?=V B0 A5@?=V, º%;  

PV – VII – AC<0 >?04V2 7 B@02=O 4> ;8?=O, <<;  

PVII – VIII  – AC<0 >?04V2 ;8?=O-A5@?=O, <<;  

Cg – 100 << / º% – :>=AB0=B0.  
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' 72’O7:C 7V 22545==O< :>=AB0=B8 Cg, I> <0є @>7<V@=VABь, FAI є 

157@>7<V@=8<. FAI <>65 1CB8 5D5:B82=8< V=AB@C<5=B>< 4;O >FV=N20==O 

72’O7:C @>ABC 45@52 V7 ?>3>4=8<8 C<>20<8 [139]. 

�><?;5:A=89 :;V<0B8G=89 ?>:07=8: "1 2@0E>2Cє A?V22V4=>H5==O 

B5<?5@0BC@8 ?>2VB@O B0 :V;ь:>ABV >?04V2 70 3V4@>;>3VG=89 @V:, O:89 ?>G8=0єBьAO 

7 6>2B=O ?>?5@54=ь>3> @>:C V 70:V=GCєBьAO C 25@5A=V ?>B>G=>3> @>:C:  
    ÿ1 = �0100�0                                                       (3.13) 

45 O1 – 3V4@>B5@<VG=89 :>5DVFVє=B; 

t0 – B5<?5@0BC@0 70 3V4@>;>3VG=89 @V: (º%),  

Vo – AC<0 >?04V2 (<<) 70 B>9 65 ?5@V>4 [52].  

 

%5@54=V 0@8D<5B8G=V 7=0G5==O B0 WE=V ?>E81:8 @>7@0E>2C20;8 70A>10<8 

>?8A>2>W AB0B8AB8:8. #>@V2=O==O ?>:07=8:V2 >:@5<8E 284V2 45@52 ?V4 2?;82>< 

@V7=8E G8==8:V2 74V9A=N20;8 70 4>?><>3>N 48A?5@AV9=>3> 0=0;V7C. З=0G5==O 

?>:07=8:V2, 28@065=8E C 2V4A>B:0E, ?>@V2=N20;8 7 28:>@8AB0==O< Z-B5ABC. 

$V7=8FN 22060;8 7=0GCI>N =0 @V2=V P=0,05 ?@8 Z>1,96. [2].  

�=0;V7 40=8E 28:>=C20;8 70 4>?><>3>N ?0:5BV2 ?@>3@0< Microsoft Excel V 

PAST: Paleontological Statistics Software Package for Education and Data Analysis 

[2, 143]. 

 

В8EAB6>8 дB DB7ді?G 

 

1. ' ?0@:>28E, 2C;8G=8E V 2=CB@VH=ь>:20@B0;ь=8E =0A0465==OE (42>@0E) 

�8W2Aь:>3>, #>4V;ьAь:>3> B0 (52G5=:V2Aь:>3> @09>=V2 #>;B028 70:;045=> 

?>=04 80 >1;V:>28E ?C=:BV2 V7 C@0EC20==O< 2V4><>AB59 AB>A>2=> V=B5=A82=>ABV 

@CEC B@0=A?>@BC B0 2<VABC 701@C4=N20GV2 C 0B<>AD5@=><C ?>2VB@V B0 206:8E 

<5B0;V2 C ґ@C=BV.  
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2. !0 :>6=><C ?C=:BV >1;V:C 287=0G5=> 284>2C =0;56=VABь 30 

5:75<?;O@V2 45@52, 28<V@O=> 4V0<5B@ =0 28A>BV 1,3 <, >FV=5=> :0B53>@VN 

A0=VB0@=>3> AB0=C, 45D>;V0FVN, ?>H8@5==O ACE8E 3V;>:, =0O2=VABь ?>H:>465=ь 

V C@065=ь, =0O2=VABь <5E0=VG=>3> >1<565==O @>ABC :>@V==O B0 :@>=C20==O. 

3. $>7@0E>20=> ?>:07=8:8 @V7=><0=VBBO 45=4@>D;>@8: :V;ь:VABь 284V2, 

:V;ь:VABь >A>18=, V=45:A 284>2>3> 1030BAB20  5=EV=V:0, V=45:A A:;04=>ABV 

284>2>3> 1030BAB20, 01> 4><V=C20==O �5@35@0-#0@:5@0, V=45:A @V7=><0=VBBO 

(5==>=0, O:89 2@0E>2Cє V 1030BAB2>, V 9>3> 28@V2=O=VABь. �84>289 A:;04 

45=4@>D;>@8 =0 >:@5<8E 4V;O=:0E B0 WE=VE 3@C?0E ?>@V2=N20;8 7 28:>@8AB0=-

=O< V=45:AC %ь>@5=A5=0-'5:0=>2Aь:>3>.  

4. І=48:0FVN 5:>;>3VG=8E C<>2 70 A:;04>< 45=4@>D;>@8 74V9A=N20;8 =0 

?@8:;04V #@8@VG:>2>3> ?0@:C H;OE>< 0=0;V7C 0<?;VBC48 ?@>2V4=8E 

5:>;>3VG=8E G8==8:V2 70 <5B>48G=8< ?V4E>4>< /.#. �V4CE0. �V>@V7=><0=VBBO 

284V2 45@52 E0@0:B5@87C20;8 70 4>?><>3>N V=45:AV2  0@30;5D0 B0 4><V=C20==O 

%8<?A>=0. 

5. З0;56=>ABV 2V4 V=B5=A82=>ABV @CEC B@0=A?>@BC <>@D>;>3VG=8E 

?>:07=8:V2 (4>268=8 ?03>=V2, :V;ь:>ABV ;8AB:V2, WE=ь>W ?;>IV) B0 G0AB:8 

?>H:>465=>W ?;>IV >FV=N20;8 AB>A>2=> G>B8@ь>E 284V2 45@52, – 3V@:>:0HB0=0 

728G09=>3> (Aesculus hippocastanum L.), ;8?8 4@V1=>;8AB>W (Tilia cordata Mill.), 

:;5=0 3>AB@>;8AB>3> (Acer platanoides L.) B0 15@578 ?>28A;>W (Betula pendula 

Roth.).  

6. З0;56=VABь @04V0;ь=>3> ?@8@>ABC 45@52 3V@:>:0HB0=0 728G09=>3> 2V4 

V=B5=A82=>ABV @CEC B@0=A?>@BC =0 B;V WE=ь>3> ?>H:>465==O :0HB0=>28< 

<V=5@>< 4>A;V46C20;8 =0 ?@>1=8E ?;>I0E, O:V 2V4@V7=O;8AO V=B5=A82=VABN 

@CEC B@0=A?>@BC.  
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$"��І� 4 

#"Ш�$�!І%&Ь В��ІВ ��$�В  
'  І%Ь��Х !А%А���!!/Х #"�&АВ� 

 

 

4.1. В84>289 A:;04 45@52 C <іAь:8E =0A0465==яE #>;B028 

 

� B5EF9:9A<I A4E48:9AAOI 6<;A4K9AB 30 6<8V6 89D96A<I DBE?<A V; 21 

DB8G 15 DB8<A (F45?. 4.1).  

 

Т45?8ця 4.1 

В84>289 A:;04 @>A;8=, 287=0G5=8E =0 ?@>1=8E ?;>щ0E  
C 2C;8G=8E і ?0@:>28E =0A0465==яE <. #>;B028 

$B8<A4 �<8 #BIB8:9AAO 

Pinaceae Lindl. Picea abies (L.) H. Karst. #A. �@9D<>4 

Pinaceae Lindl. Picea glauca (Moench) Voss #A. �@9D<>4 

Pinaceae Lindl. Larix decidua Mill. 45BD<79A 

Fagaceae A.Br. Quercus robur L. 45BD<79A 

Fagaceae A.Br. Quercus rubra L. #A. �@9D<>4 

Betulaceae C. A. Agardh. Betula pendula Roth. 45BD<79A 

Juglandaceae A.Rich. ex 

Kunth 
Juglans regia L 

%9D. �;VO, #8.-%I. 

�;VO, #8 �4?>4A-

Eь>B7B C-B64 

Salicaceae Lindl. Populus alba L. 45BD<79A 

Salicaceae Lindl. Populus tremula L. 45BD<79A 

Salicaceae Lindl. Populus nigra L. 45BD<79A 

Salicaceae Lindl. Salix alba L. 45BD<79A 
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�DB4B66. F45?. 4.1 

$B8<A4 �<8 #BIB8:9AAO 

Tiliaceae Juss. Tilia cordata Mill. 45BD<79A 

Tiliaceae Juss. Tilia platyphyllos Scop. 
�4I. '>D4WA4, 

�4IV8A4 Є6DBC4 

Ulmaceae Mirb. 
U. carpinifolia Rupp. ex 

Suchkov 

%9D. #A.Є6DBC4, 

�46>4;,  4?4 

�;VO, #A. ІD4A 

Rosaceae Juss. Crataegus laevigata L. 45BD<79A 

Rosaceae Juss. Sorbus aucuparia L. 45BD<79A 

Rosaceae Juss. Sorbus scandica (L.) Fr. 45BD<79A 

Rosaceae Juss. Prunus spinosa L 45BD<79A 

Rosaceae Juss. Prunus cerasus L.  45BD<79A 

Rosaceae Juss. Armeniaca vulgaris Lam. %9D. �;VO 

Fabaceae Lindl. Cercis canadensis L. #A. �@9D<>4 

Fabaceae Lindl. Cercis siliquastrum L. %9D98;9@AB@BD’O 

Fabaceae Lindl. Robinia pseudoacacia L. #A. �@9D<>4 

Aceraceae Lindl. Acer negundo L. #A. �@9D<>4. 

Aceraceae Lindl. AEer platanoides L. 45BD<79A 

Hippocastanaceae Torr. 

Et Gray 
Aesculus hippocastanum L. �4?>4AEь><= C-6 

Anacardiaceae R.Br.  Rhus typhina L. #A. �@9D<>4 

Elaeagnaceae Adans. 
Elaeagnus commutata Bernh. 

ex Rydb 

�46>4;, �;VO, 

%9D98;9@AB@BD’O 

Oleaceae Lindl Fraxinus excelsior L. 45BD<79A 

Bignoniaceae Pers. Catalpa bignonioides Walt. #A. �@9D<>4 
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#B?B6<A4 CD98EF46?9A<I 6<8V6 є 45BD<79AA<@<, 4 D9LF4 – @4NFь 

KG:B;9@A9 CBIB8:9AAO. �V?ьLVEFь KG:B;9@A<I 6<8V6 (8 V; 15) @4NFь 

CBIB8:9AAO ; #V6AVKABW �@9D<><, 2 6<8< – ; %9D98;9@AB@BD’O, 4 D9LF4 @4NFь 

8B6B?V L<DB><= 4D94?.  

�4 >V?ь>VEFN 6<8V6 A4 CDB5A<I C?BM4I CBA48 50 % EF4AB6?OFь 

CD98EF46A<>< DB8<A Rosaceae, Salicaceae, Pinaceae F4 Fabaceae (D<E. 4.1).  

 

 

$<E. 4.1. #D98EF46A<JF6B 6<8V6 V 9>;9@C?ODV6 DBE?<A ;4 DB8<A4@< 

(C?4A>< – CBI<5><) 

 

�V8 3 8B 7 % CD<C484є A4 6<8< DB8<A Fabaceae, Fagaceae F4 Tiliaceae. 

�B:A4 ; D9LF< DB8<A CD98EF46?9A4 ?<L9 B8A<@ 6<8B@. �B8ABK4E ;4 >V?ь>VEFN 

BEB5<A A4=5V?ьLBN @VDBN CD98EF46?9AV Aceraceae, Salicaceae, Tiliaceae F 

Hippocastaneaceae.  

%9D98 6<8V6 89A8DBH?BD< 6 B5EF9:9A<I A4E48:9AAOI ;4 K<E9?ьAVEFN 

C9D964:46 Acer platanoides (16.6 %), 89MB @9AL9 CD98EF46?9AV Aesculus 

hippocastanum, Tilia cordata F4 Populus nigra (D<E. 4.2).  
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$<E. 4.2. #D98EF46A<JF6B 9>;9@C?ODV6 DBE?<A ;4 6<84@< 

(C?4A>< – CBI<5><) 

 

$4;B@ 9>;9@C?OD< J<I 6<8V6 EF4AB6<?< 51.8 % GEVI B5EF9:9A<I 89D96. 

 4=:9 A4 6EVI CDB5A<I C?BM4I CD98EF46?9AV A. platanoides, T. cordata F4 

Robinia pseudoacacia (D<E. 4.3), 89MB @9ALBN @VDBN (6V8 50 8B 83.3 % CDB5A<I 

C?BM) – Betula pendula, P. nigra, Ae. hippocastanum, S. alba F4 Rhus typhina. 

�VEV@ 6<8V6 CD98EF46?9AV ?<L9 A4 B8AV= CDB5AV= C?BMV >B:9A. 

 

$<E. 4.3. #BL<D9AVEFь 6<8V6 DBE?<A A4 CDB5A<I C?BM4I (##) 

(C?4A>< – CBI<5><) 
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4.2. #>:07=8:8 @і7=><0=іBBя 284і2 45@52 70;56=> 2і4 @і2=я 
0=B@>?іG=>3> =020=B065==я 

 

' @VDG CV86<M9AAO DV6AO 4AFDBCVKAB7B A464AF4:9AAO VA89>E< 6<8B6B7B 

5474FEF64 (DMn), 6<DV6AOABEFV (EH) F4 DV;AB@4AVFABEFV (H) G 6G?<KA<I 

A4E48:9AAOI 6<O6?O?< F9A89AJVN 8B ;5V?ьL9AAO (D<E. 4.44, 4.46, 4.47), 4 VA89>E 

8B@VAG64AAO (DBP) – 8B ;@9AL9AAO (D<E. 4.45).  

  

4 – VA89>E  9AIVAV>4 (DMn) 5 – VA89>E �9D79D4-#4D>9D4 (DBP) 

  

6 – VA89>E #Vє?BG (EH) 7 – VA89>E (9AABA4 (H) 

$<E. 4.4. �A4K9AAO VA89>EV6 6<8B6B7B DV;AB@4AVFFO 89D96 G A4E48:9AAOI 

6G?<Jь V C4D>V6 @. #B?F46< ; DV;A<@ 4AFDBCVKA<@ A464AF4:9AAO@  

(A<;ь>9 – CB@VDA9 – 6<EB>9) 
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�B8ABK4E G C4D>B6<I A4E48:9AAOI G @VDG CV86<M9AAO DV6AO 

4AFDBCVKAB7B A464AF4:9AAO VA89>E 8B@VAG64AAO (DBP) ;5V?ьLG646EO (D<E. 45), 

VA89>E DV;AB@4AVFABEFV (H) ;@9ALG646EO, 4 G ;@VA4I D9LF< VA89>EV6 F9A89AJV= 

A9 6<O6?9AB (8<6. D<E. 4.44, 4.46, 4.47).  

#V8 K4E CBDV6AOAAO 6<8B6B7B E>?48G 89A8DBH?BD< A4=5V?ьLV 6V8@VAABEFV 

6EF4AB6?9AB @V: A4E48:9AAO@< 6G?<Jь V C4D>V6 6 B5’є8A4AV= 6<5VDJV 84A<I V; 

GEVI CDB5A<I C?BM (Csc=0.75) (D<E. 4.5).  

 

 

$<E. 4.5. �A4K9AAO VA89>EG CB8V5ABEFV %ьBD9AE9A4-'9>4AB6Eь>B7B EFBEB6AB 

6<8B6B7B E>?48G 89D96 G A4E48:9AAOI 6G?<Jь V C4D>V6 @. #B?F46<  

; DV;A<@ 4AFDBCVKA<@ A464AF4:9AAO@ (A<;ь>9, CB@VDA9, 6<EB>9) 

 

$V;A<JV @V: 6<8B6<@ E>?48B@ 89A8DBH?BD< G 6G?<KA<I V C4D>B6<I 

A4E48:9AAOI ;5V?ьLG64?<EO G @VDG CV86<M9AAO VAF9AE<6ABEFV 4AFDBCVKAB7B 
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A464AF4:9AAO (Csc – 6V8 0.50 8B 0.61). #B8V5AVEFь E>?48G 89A8DBH?BD< 

6G?<KA<I A4E48:9Aь V; A<;ь><@ V 6<EB><@ 4AFDBCVKA<@ A464AF4:9AAO@ є 

A4=@9ALBN (Csc=0.22), 4 A4E48:9Aь V; CB@VDA<@ V 6<EB><@ A464AF4:9AAO@ – 

A4=5V?ьLBN (Csc=0.62).  

#B8V5AVEFь E>?48G 89A8DBH?BD< C4D>B6<I A4E48:9Aь V; A<;ь><@ V 

6<EB><@ A464AF4:9AAO@ є A4=5V?ьLBN (Csc=0.69), 4?9 ;A4K9AAO VA89>EG 

%ьBD9AE9A4-'9>4AB6Eь>B7B CV8 K4E CBDV6AOAAO C4D>V6 V; A<;ь><@ V CB@VDA<@ 

45B 6<EB><@ V CB@VDA<@ A464AF4:9AAO@ 8B6B?V 6<MV, AV: EFBEB6AB 6G?<KA<I 

A4E48:9Aь. 

&4><@ K<AB@ A4LV 8BE?V8:9AAO 84?< ;@B7G 6<O6<F< BEB5?<6BEFV 

6<8B6B7B E>?48G 89D96 G 6G?<KA<I V C4D>B6<I A4E48:9AAOI @. #B?F46< 6 

G@B64I 4AFDBCVKAB7B A464AF4:9AAO. ' 6G?<KA<I V C4D>B6<I A4E48:9AAOI @. 

#B?F464 A4@< 6<O6?9AB 30 6<8V6 89D96A<I DBE?<A, E9D98 O><I CB?B6<A4 є 

KG:B;9@A<@< (8<6. F45?. 4.1).  

�474FB KG:B;9@A<I 6<8V6 DBE?<A 6:9 846AB >G?ьF<6GNFь 6 '>D4WAV, 4?9 

89O>V @B:GFь 5GF< A959;C9KA<@< 8?O @VEJ96B7B DV;AB@4AVFFO [27]. �B FB7B : V; 

E48<6A<@ @4F9DV4?B@ G 6G?<JV F4 C4D>< @B:GFь CBFD4C?OF< L>V8?<6V 

BD74AV;@<, O>V A9 @4NFь CD<DB8A<I 6BDB7V6 V >BA>GD9AFV6 [122]. &B@G CV8 K4E 

A4EFGCA<I 8BE?V8:9Aь G ;9?9A<I A4E48:9AAOI @. #B?F46< E?V8 BJVA<F< 

CBL<D9AVEFь F4><I BD74AV;@V6 V L>B8G CD98EF46A<>4@ DB8V6 Quercus, Acer V 

Tilia DV;A<I CBIB8:9Aь. 

�4 K<E9?ьAVEFN BEB5<A A4=5V?ьLBN @VDBN G @VEь><I A4E48:9AAOI 

@. #B?F46< CD98EF46?9AV Aceraceae, Salicaceae, Tiliaceae F4 Hippocastaneaceae 

(D<E. 4.1). #9D964:4AAO A platanoides, Ae. hippocastanum, T. cordata F4 P. nigra 

є I4D4>F9DA<@ 8?O 5474FьBI A4E9?9A<I CGA>FV6 [7, 30, 65, 68,197]. &4> G 

(96K9A>V6Eь>B@G D4=BAV @. #B?F464 6<;A4K9AB 9 6<8V6 89D96 V; C9D964:4AAO@ 

B. pendula, Sorbus pseudolatifolia, S.  aucuparia, Catalpa bignonioides, 

A. platanoides, T. platyphyllos [45]. ';8B6: CDBW:8:BW K4EF<A< 6G?. 

Ю. %46K9A>4 @. �AVCDB E9D98 48 6<8V6 89D96 C9D964:4NFь R. pseudoacacia, 
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U. pumila F4 Ae. hippocastanum [40]. ' �<FB@<DV 5V?O @’OEB>B@5VA4FG 

C9D964:4NFь A. platanoides, A. negundo, T. cordata, T. platyphyllos, B. pendula, 

P. nigra, P. pyramidalis, Ae. hippocastanum [65]. �9A8DBH?BD4 J9AFD4?ьA<I 

6G?<Jь @. %G@< CD98EF46?9A4 28 6<84@< 89D96 V; C9D964:4AAO@ T. cordata, 

T. platyphyllos, Ae. hippocastanum, P. nigra, P. pyramidalis, A. platanoides [68]. ' 

�ь6B6V E9D98 76 B5?V>B64A<I 6<8V6 89D96 V >GMV6 8B@VAGNFь T. cordata, 

T. platyphyllos, Ae. hippocastanum, Fraxinus excelsior [30]. ' @4?<I @VEF4I 

'9DAV7V6Eь>BW (#B?VEEO) F4 �<W6Eь>BW (�VEBEF9C) A4=5V?ьL EF4DLV 89D964 (6V>B@ 

30–50 DB>V6) CD98EF46?9AV Ae. hippocastanum, S. alba, T. cordata, B. pendula, 

P. nigra [196].  

"89D:4AV 84AV E6V8K4Fь, MB 6<8< 89D96, O>V C9D964:4NFь ;4 K4EF>BN G 

E>?48V F4 CD98EF46A<JF6B@ A4 A4L<I CDB5A<I C?BM4I, @B:A4 6<>BD<EF4F< 8?O 

BJVAN64AAO 6C?<6G 4AFDBCVKAB7B A464AF4:9AAO A4 EF4A @VEь><I A4E48:9Aь.  

!4=5V?ьL 64:?<6<@ CV8 K4E EF6BD9AAO @VEь><I A4E48:9Aь є 

;459;C9K9AAO 9H9>F<6AB7B 6<>BA4AAO A<@< 9>B?B7VKA<I HGA>JV= F4 ;59DV74AAO 

:<FFє;84FABEFV 6 G@B64I 4AFDBCVKAB7B A464AF4:9AAO F4 ;@VA< >?V@4FG [146]. 

#D< JьB@G E?V8 5D4F< 8B G647<, MB 8BEO74AAN 9EF9F<KA<I JV?9= @VEь><I 

A4E48:9Aь ECD<ONFь DV6AB@VDAVEFь V ;@9AL9AAO 8B@VAG64AAO 5G8ь-O>B7B 6<8G 

45B DB8G, IBK4 G C4D>4I CV85<D4NFь 7DGC< DBE?<A ; DV;A<@< F9D@VA4@< 

>6VFG64AAO [4]. �4 6<EB>BW VAF9AE<6ABEFV 4AFDBCVKAB7B A464AF4:9AAO 64:?<6B 

GA<>4F< ;4EFBEG64AAO 6<8V6, ECD<=AOF?<6<I 8B GD4:9AAO K< CBL>B8:9AAO 

L>V8?<6<@< BD74AV;@4@<. �B8ABK4E V; GD4IG64AAO@ @4=5GFAьBW ;@VA< >?V@4FG 

64DFB CV86<MG64F< 6<8B69 DV;AB@4AVFFO 89D96 [196]. 

�@VA< CB>4;A<>V6 5VBDV;AB@4AVFFO G @VDG CV86<M9AAO DV6AO 4AFDBCVKAB7B 

A464AF4:9AAO 8B6989AB A4@< ?<L9 EFBEB6AB 6G?<KA<I A4E48:9Aь (D<E. 4.4). 

�<D4:9AV 6V8@VAABEFV D94>JVW 6G?<KA<I A4E48:9Aь A4 4AFDBCVKA9 

A464AF4:9AAO G CBDV6AOAAV ; C4D>B6<@< @B:A4 CBOEA<F< F<@, MB A4 6G?<JOI 

89D964 ;A4IB8OFьEO G 59;CBE9D98AV= 5?<;ь>BEFV 6V8 CDBW:8:BW K4EF<A<, 4 
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;45DG8AN64KV CDO@B @B:GFь 6C?<64F< A4 WIAV= EF4A, CBFD4C?ONK< A4 ?<EFO ; 

CB6VFDO F4 G >BDVAAO K9D9; ґDGAF. 

"5K<E?9AAO VA89>EG %ьBD9AE9A4-'9>4AB6Eь>B7B CV8F69D8<?B 8B6B?V 

;A4KAV 6V8@VAABEFV E>?48G A4E48:9Aь 6G?<Jь V C4D>V6 (D<E. 4.5), CD<KB@G 

;A4K9AAO JьB7B CB>4;A<>4 ;5V?ьLG64?<EO G @VDG CV86<M9AAO VAF9AE<6ABEFV 

4AFDBCVKAB7B A464AF4:9AAO. �<O6?9AV 6V8@VAABEFV @B:GFь 5GF< CB6’O;4AV ; 

F<@, MB A4 8V?OA>4I V; 5V?ьL<@ DV6A9@ 4AFDBCVKAB7B A464AF4:9AAO E>?48 89D96 

K4EFVL9 BAB6?N64?<, MB @B:?<6B ;’OEG64F< CV8 K4E 89A8DBIDBAB?B7VKAB7B 

4A4?V;G, 4 F4>B: BJVAN64AAO E4AVF4DAB7B EF4AG B>D9@<I 6<8V6 V 9>;9@C?ODV6 

[123], MB є CD98@9FB@ B>D9@B7B 8BE?V8:9AAO. 

 

4.3. І=48:0Fія 5:>;>3іG=8E C<>2 70 A:;04>< 45=4@>D;>@8 C @і7=8E 
7>=0E #@8@іG:>2>3> ?0@:C <. #>;B020  

 

!974F<6A<= 6C?<6 DV;A<I K<AA<>V6 F4 WIAьBW EG>GCABEFV A4 EF4A 

A46>B?<LAьB7B E9D98B6<M4 BJVANNFь L?OIB@ 5VBVA8<>4JVW ; 6<>BD<EF4AAO@ 

8BEFGCA<I 8?O ECBEF9D9:9AAO 5VB?B7VKA<I B5’є>FV6 [22, 26, 133]. #D< JьB@G 

CBDV6ANNFь ;A4K9AAO VAHBD@4F<6A<I CB>4;A<>V6 A4 8V?OA>4I, O>V A9 CV884AV F4 

CV884AV 6C?<6G C96AB7B K<AA<>4 [27]. �VBVA8<>4JVN ;8V=EANNFь A4 DV;A<I 

DV6AOI 6V8 @B?9>G? V >?VF<A 8B BD74AV;@V6, 6<8V6 V 9>BE<EF9@. 

�B:9A 6<8 DBE?<A @B:9 VEAG64F< G C96AB@G 8V4C4;BAV ;A4K9Aь 

9>B?B7VKA<I C4D4@9FDV6 (>?V@4FG, FDBHABEFV ґDGAFG FBMB). %FBEB6AB >B:AB7B 

K<AA<>4 6<;A4K9AB 4@C?VFG8G @V: @4>E<@4?ьA<@< F4 @VAV@4?ьA<@< 

;A4K9AAO@<, 4 6 WW @9:4I 6<8V?ONFь ;BA< BCF<@G@G (5?<;ь>B 30 % 4@C?VFG8<), 

EG5BCF<@G@G F4 C9E<@G@G [133]. #V8 6C?<6B@ CD<DB8A<I V 4AFDBCVKA<I 

K<AA<>V6 9>B?B7VKAV G@B6< ;@VANNFьEO V EF4NFь 5V?ьL ECD<OF?<6<@< 8?O 

B8A<I 6<8V6 V @9AL ECD<OF?<6<@< 8?O VAL<I. ' D9;G?ьF4FV 6<8B6<= E>?48 

DBE?<A ;@VANєFьEO. &B@G ;A4NK< 4@C?VFG8< 9>B?B7VKA<I K<AA<>V6 EFBEB6AB 

C96A<I 6<8V6 DBE?<A @B:?<6B 6<O6<F< ;4 WIAV@ E>?48B@ C96AV ;@VA< 6 
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9>BE<EF9@V [14].  

�?O BJVAN64AAO 6C?<6G 4AFDBCVKAB7B A464AF4:9AAO A4 C4D>B6V 

9>BE<EF9@< @< B5D4?< 89D96AV DBE?<A<, O>V DBEFGFь 5474FB DB>V6 A4 B8AB@G 

@VEJV = D947GNFь A4 EG>GCAVEFь 6C?<6V6 DV;AB@4AVFA<I ECD<OF?<6<I V 

A9ECD<OF?<6<I K<AA<>V6 [60].  B89?ьA<@ B5’є>FB@ E?G7G646 #D<DVK>B6<= 

C4D> @VEF4 #B?F464, O><= 5G?B EF6BD9AB G XIX EFB?VFFV. �BE?V8:9AAO 6 JьB@G 

C4D>G CD98EF46?ONFь VAF9D9E, BE>V?ь>< =B7B F9D<FBDVO I4D4>F9D<;GєFьEO 

@B;4WKA<@ D9?ьєHB@ CD<DGE?B6BW F4 J9AFD4?ьABW K4EF<A< ;4C?46< �BDE>?< F4 

DV;AB@4AVFA<@< G7DGCB64AAO@< 89D96 [104].  

ІEFBDVN F4 ?4A8L4HFAB-79B7D4HVKAV BEB5?<6BEFV C4D>G 6V8B5D4:9AB 6 

CBC9D98AVI 8BE?V8:9AAOI A4G>B6JV6 [13, 101–104]. "JVAN64AAN ;48B6V?ьABEFV 

G@B6 E9D98B6<M4 B>D9@<I 9>BFBCV6 C4D>G A9 5G?B CD<8V?9AB 8BEF4FAьB G647<, 

IBK4 J9 є 64:?<6<@ 8?O C?4AG64AAO 6 @4=5GFAьB@G 6CBDO8>G64?ьA<I V 

B5?4LFG64?ьA<I DB5VF, ECDO@B64A<I A4 CV86<M9AAO 9H9>F<6ABEFV 

6<>BD<EF4AAO F9D<FBDVW 8?O CBFD95 D9>D94JVW, 9>B?B7VKAB7B FGD<;@G F4 

9>B?B7VKAB7B CDBE6VFA<JF64 ; @4>E<@4?ьA<@ ;59D9:9AAO@ V CV86<M9AAO@ 

5VBDV;AB@4AVFFO. 

 9FBN 8BE?V8:9Aь 5G?B 6<O6?9AAO 6V8CB6V8ABEFV 6<8B6B7B E>?48G 

89D96A<I DBE?<A #D<DVK>B6B7B C4D>G @. #B?F464 9>B?B7VKA<@ G@B64@ L?OIB@ 

4A4?V;G 4@C?VFG8< CDB6V8A<I 9>B?B7VKA<I K<AA<>V6.  

�V8CB6V8AB 8B @9F< EHBD@B64AB F4>V ;4684AAO: BJVA<F< F4>EBAB@VKA<= 

E>?48 V CB>4;A<>< 5VBDV;AB@4AVFFO 89D96A<I 6<8V6 F4 CBDV6AOF< WI G DV;A<I 

;BA4I #D<DVK>B6B7B C4D>G; ;VEF46<F< 9>B?B7VKAV 4@C?VFG8< K<AA<>V6, MB 

I4D4>F9D<;GNFь BE6VF?9AAO F4 89O>V I4D4>F9D<EF<>< ґDGAFG, G DV;A<I ;BA4I 

C4D>G ; 6<@B74@< CD98EF46?9A<I 6<8V6 89D96. 

� B5EF9:9A<I A4E48:9AAOI 6<;A4K9AB 12 6<8V6 ?<EFOA<I 89D96 – 

CD98EF46A<>V6 E9@< DB8V6 L9EF< DB8<A (F45?. 4.2).  
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Т45?8ця 4.2 

&0:A>=><іG=89 A:;04 45=4@>D;>@8 ?@8@іG:>2>3> ?0@:C <. #>;B020 

$B8<A4 $V8 
�V?ь>VEFь 

6<8V6 
!4;64 6<8V6 

Salicaceae 

Populus L. 4 

P. alba L. – FBCB?O 5V?4 

P. nigra L. – FBCB?O KBDA4 

P.  pyramidalis Rozier – FBCB?O 

CVD4@V84?ьA4 

P. tremula L. – BE<>4 

Salix L. 2 
S. babylonica L. – 69D54 646<?BAEь>4 

S. alba L. – 69D54 5V?4 

Betulaceae Betula Roth. 1 B. pendula Roth. – 59D9;4 CB6<E?4 

Sapindaceae Acer L. 2 
А. negundo L. – >?9A OE9AB?<EF<= 

A. platanoides L. – >?9A 7BEFDB?<EF<= 

Fabaceae Robinia L. 1 R. pseudoacacia L. – DB5VAVO ;6<K4=A4 

Malvaceae Tilia L. 1 T. cordata Mill. – ?<C4 E9DJ9?<EF4 

Fagaceae Quercus L. 1 Q.  robur L. – 8G5 ;6<K4=A<= 

$07>< 7 12 – 

 

#B?B6<A4 6<8V6 (6 6<8V6) A4?9:4Fь 8B DB8<A< Salicaceae, ;B>D9@4 4 6<8< 

DB8G Populus L. V 2 6<8< DB8G Salix L. �?9A< (Acer L.) ; DB8<A< Sapindaceae 

CD98EF46?9AV 86B@4 6<84@<, 4 D9LF4 DB8<A – B8A<@ 6<8B@ >B:A4. 

�<8B6<= E>?48 89D96 V CD98EF46A<JF6B B>D9@<I 6<8V6 6V8DV;AO?<EO ;4 

;BA4@< C4D>G (F45?. 4.3).  

�474?B@ G ;BA4I 1, 2 V 3 6<;A4K9AB 10, 8 V 7 6<8V6 89D96 6V8CB6V8AB. � GEVI 

FDьBI ;BA4I C4D>G CD98EF46?9AV B8A4>B6V 6 6<8V6 89D96 – 2 6<8< >?9AV6, FBCB?O 

CVD4@V84?ьA4, BE<>4, 69D54 5V?4 F4 ?<C4 E9DJ9?<EF4. #’OFь 6<8V6 CD98EF46?9AV 

?<L9 6 B8AV= ;BAV >B:9A: FBCB?O 5V?4, DB5VAVO ;6<K4=A4 F4 69D54 646<?BAEь>4 – 

?<L9 6 ;BAV 1, FBCB?O KBDA4 – ?<L9 6 ;BAV 2, 8G5 ;6<K4=A<= – ?<L9 6 ;BAV 3. 

https://uk.wikipedia.org/w/index.php?title=Rozier&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BB_%D0%9B%D1%96%D0%BD%D0%BD%D0%B5%D0%B9
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Т45?8ця 4.3 

#@54AB02=8FB2> 284і2 ;8ABя=8E 45@52 C 7>=0E ?0@:C (%) 

�<8< 89D96 �BA4 1 �BA4 2 �BA4 3 

Acer negundo L. 10,0 26,3 15,8 

Acer platanoides L. 5,0 15,8 10,5 

Betula pendula Roth 15,0 5,3 0,0 

Populus pyramidalis Rozier 5,0 10,5 21,1 

Populus alba L. 5,0 0,0 0,0 

Populus nigra L. 0,0 5,3 0,0 

Populus tremula L. 15,0 15,8 21,1 

Quercus robur L. 0,0 0,0 5,3 

Robinia pseudoacacia L. 10,0 0,0 0,0 

Salix alba L. 20,0 5,3 21,1 

Salix babilonica L. 10,0 0,0 0,0 

Tilia cordata Mill. 5,0 15,8 5,3 

 

!4=5V?ьL9 DV;AB@4AVFFO 6<8V6 89D96 G ;BAV 1 CV8F69D8:Gє A4=6<M9 

;A4K9AAO VA89>EG  4D74?9H4 V ;@9AL9AAO =B7B G ;BA4I 2 V 3 (D<E. 4.5).  

 

$<E. 4.5. �A4K9AAO VA89>EV6  4D74?9H4 (Mg) F4 8B@VAG64AAO (D) E>?48G 6<8V6 

89D96 G DV;A<I ;BA4I C4D>G 

1,35

1,05
0,90

0,13

0,15
0,16

0,0

0,1

0,2

0,0

0,5

1,0

1,5

�BA4 1 �BA4 2 �BA4 3

DM
g

�BA< C4D>G

Mg D
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#D98EF46A<JF6B B>D9@<I 6<8V6 89D96 F4>B: 6V8DV;AOєFьEO ;4 ;BA4@< 

(8<6. D<E. 4.5). 

�474?B@ E9D98 B5?V>B64A<I 89D96 A4=5V?ьL CBL<D9AV >?9A OE9AB?<EF<=, 

MB C9D964:4є 6 ;BAV 2, F4 BE<>4, O>4 8B6B?V L<DB>B CD98EF46?9A4 6 GEVI ;BA4I 

C4D>G ; C9D964:4AAO@ G ;BAV 3. &D9Fє @VEJ9 CBEV84є 69D54 5V?4, O>4 L<DB>B 

CD98EF46?9AV 6 ;BA4I 1 V 3 V ;A4KAB @9AL9 6 ;BAV 2. ' ;BAV 1 A4=5V?ьLBN @VDBN 

CBL<D9AV 69D54 5V?4, BE<>4 F4 59D9;4 CB6<E?4, G ;BAV 2 – >?9A OE9AB?<EF<=, >?9A 

7BEFDB?<EF<=, BE<>4 F4 ?<C4 E9DJ9?<EF4, 4 G ;BAV 3 – 69D54 5V?4, BE<>4, FBCB?O 

CVD4@V84?ьA4 F4 >?9A OE9AB?<EF<=. ІA89>E 8B@VAG64AAO @4є A96<EB>V ;A4K9AAO 

6 GEVI ;BA4I, 4?9 @4є F9A89AJVN 8B ;5V?ьL9AAO 6V8 ;BA< 1 8B ;BA< 3, FB5FB G 

@VDG ;@9AL9AAO DV;AB@4AVFFO 6<8V6 89D96 (8<6. D<E. 4.5). 

#BDV6AOAAO 6<8B6B7B E>?48G 89D96 G DV;A<I ;BA4I C4D>G E6V8K<Fь CDB 

A4=5V?ьLG CB8V5AVEFь @V: ;BA4@< 2 V 3 F4 1–2 (D<E. 4.6). !4=@9ALBN @VDBN 

CB8V5A<= 6<8B6<= E>?48 89D96 G ;BA4I 1–3. 

�V8@VAABEFV 6<8B6B7B E>?48G 6<8V6 89D96 CB6’O;4AV ; WIAV@< C96A<@< 

6<@B74@< 8B 9>B?B7VKA<I K<AA<>V6. 

 

 

$<E. 4.6. �A4K9AAO VA89>EG %ьBD9AE9A4-'9>4AB6Eь>B7B (Csc),  

MB CBDV6ANє 6<8B6<= E>?48 89D96 G DV;A<I ;BA4I C4D>G 

 

0,78

0,71

0,80

0,70

0,75

0,80

;BA4 1 - ;BA4 2 ;BA4 1 - ;BA4 3 ;BA4 2 - ;BA4 3

ІA
89
>E
 C

sc

#9D9?V>< 6<8V6 V; ;BA C4D>G, MB CBDV6ANNFьEO (1, 2, 3)
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!4=@9AL9 ;A4K9AAO CB>4;A<>4 BE6VF?9AAO (Lc) 6<;A4K9AB 8?O ;BAV 2 (D<E. 

4.74), 89 89D96BEF4A A4=5V?ьL 7GEF<=.  

 

 
 

0) 1) 
$<E. 4.7. �>B?B7VKAV 4@C?VFG8< BE6VF?9AAO (Lc):  

4) 6 ;BA4I C4D>G; 5) ;4 6<84@< 89D96.  

 

!4 8V?OAJV G ;BAV 2 A4=5V?ьLBN @VDBN CD98EF46?9AV >?9A< F4 ?<C4 (8<6. 

F45?. 4.3). !4=5V?ьL E6VF?B?N5AV 6<8< – DB5VAVO F4 59D9;4 – DBEFGFь G ;BAV 1, 4 

69D54 5V?4 – G ;BA4I 1 V 3. 

 VAV@4?ьA9 ;A4K9AAO 6B?B7BEFV ґDGAFG ;5V?ьLG64?BEO 6V8 ;BA< 1 8B ;BA< 

3.  4>E<@4?ьA9 ;A4K9AAO F4>B: 5G?B A4=5V?ьL<@ G ;BAV 3, 4?9 A4=@9AL<@ – G 

;BAV 2 (D<E. 4.84). �V4C4;BA FB?9D4AFABEFV 8B K<AA<>4 6B?B7BEFV ґDGAFG є 

A4=5V?ьL<@ EFBEB6AB BE<>< (D<E. 4.85), O>4 CBL<D9A4 6 GEVI FDьBI ;BA4I C4D>G. 

!4=@9ALG A<:AN @9:G FB?9D4AFABEFV ;4 J<@ K<AA<>B@ @4є DB5VAVO (5 54?V6), 

4?9 69DIAO (16 54?V6) @9:4 A9 CBEFGC4єFьEO 5V?ьLBEFV CD98EF46?9A<I G C4D>G 

?VEB6<I CBDV8. �B8ABK4E DB5VAVN 6<O6<?< ?<L9 6 ;BAV 1, BE>V?ь>< WW CBL<D9AAO 

B5@9:<?< VALV K<AA<><. 
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0) 1) 
$<E. 4.8. �>B?B7VKAV 4@C?VFG8< 6B?B7BEFV ґDGAFG (Hd):  

4) 6 ;BA4I C4D>G; 5) ;4 6<84@< 89D96.  

 

 VAV@4?ьA9 ;A4K9AAO CB>4;A<>4 49D4JVW ґDGAFG (Ae) 5G?B A4=@9AL<@ G 

;BAV 1, 4 A4=5V?ьL<@ – G ;BAV 2 (D<E. 4.94). 

  

0) 1) 
$<E. 4.9. �>B?B7VKAV 4@C?VFG8< 49D4JVW ґDGAFG (Ae):  

4) 6 ;BA4I C4D>G; 5) ;4 6<84@< 89D96.  
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�B8ABK4E E9D98Aє ;A4K9AAO CB>4;A<>4 ;5V?ьLG64?BEO 6V8 ;BA< 1 8B ;BA< 

3. !4=@9AL9 ;A4K9AAO CB>4;A<>4 49D4JVW ґDGAFG 6 ;BAV 1 CBOEANєFьEO =B7B 

A4=5V?ьL<@ GMV?ьA9AAO@ G ;6’O;>G ; D9>D94JV=A<@ A464AF4:9AAO@. !<:AO 

@9:4 FB?9D4AFABEFV 8B 49D4JVW ґDGAFG ;5V?ьLGєFьEO 6V8 DB5VAVW (3 54?4) 8B BE<>< 

(6 54?V6). �9DIAO @9:4 CB>4;A<>4 є A4=5V?ьLBN EFBEB6AB 69D5< 5V?BW F4 BE<>< 

(10 54?V6), 4@C?VFG84 – F4>B: EFBEB6AB 69D5< 5V?BW (D<E. 4.95). 

 4>E<@4?ьA9 ;A4K9AAO CB>4;A<>4 ><E?BFAB7B D9:<@G ґDGAFG (Rc) 5G?B 

B8A4>B6<@ G ;BA4I 1 V 2 V 89MB 5V?ьL<@ G ;BAV 3, 4 @VAV@4?ьA9 – A4=@9AL<@ G 

;BAV 1 (D<E. 4.104).  

 

  

0) 1) 
$<E. 4.10. �>B?B7VKAV 4@C?VFG8< ><E?BFAB7B D9:<@G ґDGAFG (Rc):  

4) 6 ;BA4I C4D>G; 5) ;4 6<84@< 89D96.  

 

!<:AO @9:4 FB?9D4AFABEFV 8B ><E?BFAB7B D9:<@G ґDGAFG ;5V?ьLGєFьEO 

6V8 69D5< 5V?BW (4 54?4) 8B FBCB?V KBDABW (7 54?V6), 69DIAO @9:4 @4є A4=@9AL9 

;A4K9AAO 6 59D9;< (7 54?V6), A4=5V?ьL9 – 6 DB5VAVW (54?V6). �@C?VFG84 

FB?9D4AFABEFV EF4AB6<Fь 2 54?4 6 59D9;< V 7 54?V6 EFBEB6AB 69D5< 5V?BW F4 

DB5VAVW (D<E. 4.105). 
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"89D:4AV 84AV 84NFь ;@B7G CDB8B6:<F< 8BE?V8:9AAO EF4AG A4=5V?ьL 

CBL<D9A<I 6<8V6 89D96 F4 EFV=>BEFV 8B CD<DB8A<I V 4AFDBCVKA<I K<AA<>V6 

WIAьB7B CBL>B8:9AAO F4 GD4:9AAO, ;B>D9@4 D9>D94JVW, 6<><8V6 FD4AECBDFA<I 

;4EB5V6, >B@4I-HVFBH47V6 V ;5G8A<>V6 I6BDB5.  

#BDV6AOAAO 9>B?B7VKA<I 4@C?VFG8 6<;A4K9A<I CB>4;A<>V6 G ;BA4I C4D>G 

E6V8K<Fь, MB ;A4K9AAO 6EVI CDB4A4?V;B64A<I K<AA<>V6 6V8DV;AONFьEO ;4 ;BA4@< 

6 @9:4I B8AB7B 54?4 (D<E. 4.11).  

   

0) 1) 2) 

 

$<E. 4.11. �>B?B7VKAV 4@C?VFG8< 6<;A4K9A<I CB>4;A<>V6  

G DV;A<I ;BA4I C4D>G 

 

'@B6< 6 GEVI ;BA4I ECD<OF?<6V 8?O 5V?ьLBEFV CDB4A4?V;B64A<I 6<8V6 

89D96, MB E6V8K<Fь CDB @B:?<6BEFV 6D4IG64AAO ;4;A4K9AB7B CV8IB8G CV8 K4E 

BJVAN64AAO AB6<I 6<8V6 8?O DB;L<D9AAO WIAьB7B 4EBDF<@9AFG.  
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В8EAB6>8 4B DB74V?G 

 

1. � B5EF9:9A<I 6G?<KA<I V C4D>B6<I A4E48:9AAOI @. #B?F46< 

6<;A4K9AB 30 6<8V6 89A8DBH?BD< ; 21 DB8G 15 DB8<A. %9D98 15 KG:B;9@A<I 

6<8V6 8 @4NFь CBIB8:9AAO ; #V6AVKABW �@9D<><, 2 – ; %9D98;9@AB@BD’O, 4 

D9LF4 @4NFь 8B6B?V L<DB><= 4D94? 

2. #BA48 50 % 6<8V6 CD<C484є A4 CD98EF46A<>V6 KBF<DьBI DB8<A: 

Rosaceae, Salicaceae, Pinaceae F4 Fabaceae. �4 >V?ь>VEFN 9>;9@C?ODV6 

A4=5V?ьLBN @VDBN CD98EF46?9AV Acer platanoides, Aesculus hippocastanum, Tilia 

cordata F4 Populus nigra.   

3. A. platanoides, T. cordata F4 Robinia pseudoacacia CD98EF46?9AV A4 

CBA48 90 % CDB5A<I C?BM, B. pendula, P. nigra, Ae. hippocastanum, S. alba F4 

Rh. typhina – A4 50–83.3 % CDB5A<I C?BM. 

4. ' @VDG CV86<M9AAO DV6AO 4AFDBCVKAB7B A464AF4:9AAO VA89>E< 

6<8B6B7B 5474FEF64 (DMn), 6<DV6AOABEFV (EH) F4 DV;AB@4AVFABEFV (H) G 6G?<KA<I 

A4E48:9AAOI 6<O6?O?< F9A89AJVN 8B ;5V?ьL9AAO, 4 VA89>E 8B@VAG64AAO (DBP) – 

8B ;@9AL9AAO.  

5. �<8B6<= E>?48 89A8DBH?BD< 6G?<Jь V C4D>V6 6 B5’є8A4AV= 6<5VDJV 

84A<I V; GEVI CDB5A<I C?BM є 8B6B?V 5?<;ь><@ (Csc=0,75). $V;A<JV @V: 6<8B6<@ 

E>?48B@ 89A8DBH?BD< G 6G?<KA<I V C4D>B6<I A4E48:9AAOI ;5V?ьLG64?<EO G 

@VDG CV86<M9AAO VAF9AE<6ABEFV 4AFDBCVKAB7B A464AF4:9AAO (Csc – 6V8 0,50 8B 

0,61). #B8V5AVEFь E>?48G 6G?<KA<I A4E48:9Aь V; A<;ь><@ V 6<EB><@ 

4AFDBCVKA<@ A464AF4:9AAO@ є A4=@9ALBN (Csc=0,22), 4 ; CB@VDA<@ V 6<EB><@ 

A464AF4:9AAO@ – A4=5V?ьLBN (Csc=0,62). 

6. ' #D<DVK>B6B@G C4D>G @. #B?F464 6<;A4K9AB 12 6<8V6 ?<EFOA<I 89D96 

– CD98EF46A<>V6 E9@< DB8V6 L9EF< DB8<A 6V88V?G Angiospermae, 45B 

Magnoliophyta. !4=5V?ьL9 ;A4K9AAO VA89>EG  4D74?9H4 F4 A4=@9AL9 ;A4K9AAO 

VA89>EG 8B@VAG64AAO DB;D4IB64AB 6 ;BAV 1 (; A4=6<M<@ D9>D94JV=A<@ 
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A464AF4:9AAO@). ІA89>E %ьBD9AE9A4-'9>4AB6Eь>B7B E6V8K<Fь CDB A4=@9ALG 

CB8V5AVEFь 6<8B6B7B E>?48G 89D96 1 V 3. 

7. !4=@9AL9 ;A4K9AAO CB>4;A<>4 BE6VF?9AAO (Lc) 6<;A4K9AB 8?O ;BAV 2, 

89 89D96BEF4A A4=5V?ьL 7GEF<=. !4=5V?ьL E6VF?B?N5AV 6<8< – DB5VAVO F4 59D9;4 

– DBEFGFь G ;BAV 1 (; 6<EB><@ D9>D94JV=A<@ A464AF4:9AAO@). �V4C4;BA 

FB?9D4AFABEFV 8B K<AA<>4 6B?B7BEFV ґDGAFG (Hd) є A4=5V?ьL<@ EFBEB6AB BE<><, 

O>4 CBL<D9A4 6 GEVI FDьBI ;BA4I C4D>G. !4=@9AL9 ;A4K9AAO CB>4;A<>4 49D4JVW 

ґDGAFG (Ae) 6 ;BAV 1 CBOEANєFьEO =B7B A4=5V?ьL<@ GMV?ьA9AAO@ G ;6’O;>G ; 

D9>D94JV=A<@ A464AF4:9AAO@. #B>4;A<> ><E?BFAB7B D9:<@G ґDGAFG (Rc) 

;5V?ьLGєFьEO G ;BAV 3, 89 DBEFGFь 69D5< = FBCB?V. 

8. �>B?B7VKAV G@B6< 6 GEVI ;BA4I #D<DVK>B6B7B C4D>G ECD<OF?<6V 8?O 

5V?ьLBEFV CD98EF46?9A<I 6<8V6 89D96, MB E6V8K<Fь CDB @B:?<6BEFV 6D4IG64AAO 

@9FB8<>< BJVAN64AAO 9>B?B7VKA<I 4@C?VFG8 K<AA<>V6 CV8 K4E 6<5BDG 6<8V6 8?O 

DB;L<D9AAO WIAьB7B 4EBDF<@9AFG.  

9. "89D:4AV 84AV 84NFь ;@B7G CDB8B6:<F< 8BE?V8:9AAO EF4AG A4=5V?ьL 

CBL<D9A<I 6<8V6 89D96 V EFV=>BEFV 8B CD<DB8A<I V 4AFDBCVKA<I K<AA<>V6 

WIAьB7B CBL>B8:9AAO F4 GD4:9AAO, ;B>D9@4 D9>D94JVW, 6<><8V6 FD4AECBDFA<I 

;4EB5V6, >B@4I-HVFBH47V6 V ;5G8A<>V6 I6BDB5.  

 

�EAB6AV CG5?V>4цVW 48E5DF4AF4 74 @4F5DV4?4@8 DB74V?G: 

"D?B6Eь><= ".�. ІA8<>4JVO 9>B?B7VKA<I G@B6 ;4 E>?48B@ 89A8DBH?BD< G 

DV;A<I ;BA4I #D<DVK>B6B7B C4D>G @. #B?F464. �VB?B7VO F4 9>B?B7VO. 2024. &.10. 

№1. %. 32–40. [78]. 

"D?B6Eь><= ".�. $V;AB@4AVFFO 89A8DBH?BD< C4D>V6 V 6G?<Jь #B?F46< 6 

G@B64I 4AFDBCB79AAB7B A464AF4:9AAO. �VBDV;AB@4AVFFO, 9>B?B7VO F4 

9>EC9D<@9AF4?ьA4 5VB?B7VO, 2024, &B@ 26, №1. %. 88–98. [80].  

"D?B6Eь><= ".�. %<EF9@4F<KA<= 4A4?V; 89>BD4F<6A<I EBDFV6 F4 HBD@ 

89D96 6 B;9?9A9AAV 6G?<Jь @. #B?F464. %ьB@4 @V:A4DB8A4 >BAH9D9AJVO 
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@B?B8<I GK9A<I «Х4D>V6Eь><= CD<DB8A<K<= HBDG@». (16–17 FD46AO 2024 D.): 

;5. A4G>. CD4Jь. Х4D>V6: Х!#' V@9AV �. %. %>B6BDB8<, 2024. %. 99–100. [81]. 

"D?B6Eь><= ".�. #BL<D9AVEFь V CB>4;A<>< EF4AG B>D9@<I 6<8V6 

89A8DBH?BD< @. #B?F46<. «!4G>B6V K<F4AAO V@9AV �. . �<AB7D48B64»: 

 4F9DV4?< VІ-BW �E9G>D4WAEь>BW A4G>B6B-CD4>F<KABW >BAH9D9AJVW ;8B5G64KV6 

6<MBW BE6VF< F4 @B?B8<I GK9A<I. 23–24 FD46AO 2024 DB>G. Х9DEBA: 2024. %.76–

78. [79].  
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$"��І� 5 

%А!І&А$!�� %&А! ��$�� � ' "�АХ  
А!&$"#ІЧ!"�" !А�А!&А��!!/ 

 

 

� GD5BJ9AB;4I 89D964 CV884NFьEO 6C?<6G DV;AB@4AVFA<I 4AFDBCVKA<I 

K<AA<>V6. "8A<@ V; A4=5V?ьL 64:?<6<I K<AA<>V6 A974F<6AB7B 6C?<6G A4 

E4AVF4DA<= EF4A 89D96 є ;45DG8A9AAO CB6VFDO 6<><84@< FD4AECBDFA<I ;4EB5V6, 

4 VAL<@< – B5@9:9AAO DBEFG >BDVAAO F4 @9I4AVKAV CBL>B8:9AAO.  

"E?45?9AV 89D964 EF4NFь ECD<=AOF?<6<@< 8B 8VW VAL<I CD<DB8A<I V 

4AFDBCVKA<I K<AA<>V6, ;B>D9@4 8B CBL>B8:9AAO >?VM4@< F4 >B@4I4@< = 

GD4:9AAO ;5G8A<>4@< I6BDB5. #D< JьB@G 89D964 A9 @B:GFь CB6ABJVAAB 

6<>BAG64F< 9>B?B7VKAV HGA>JVW – 6<8V?OF< 6 8BEF4FAьB@G B5EO;V  ><E9Aь, 

;6B?B:G64F< CB6VFDO, ;4FD<@G64F< C<?, CB@’O>LG64F< @V>DB>?V@4F FBMB. 

�9EOF<DVKKO@< H4IV6JV CV85<D4?< 4EBDF<@9AF 89D96, O>V 6<FD<@GNFь 

F9IAB79AA9 A464AF4:9AAO 6 @VEF4I. �B8ABK4E A4 F?V ;@VA< >?V@4FG F4 

;5V?ьL9AAO VAL<I K<AA<>V6 4AFDBCVKAB7B A464AF4:9AAO 8B6B8<FьEO 

>BD<7G64F< GO6?9AAO MB8B EFV=>BEFV F<I K< VAL<I 6<8V6 DBE?<A 6 G@B64I @VEF4.  

 

5.1. #B>0;A<>< E0AіF0DAB7B EF0AG 89D96 ;0?9:AB 6і8 іAF9AE<6ABEFі 

DGхG FD0AECBDFG 
 

�?O 4A4?V;G 6<5D4AB D9;G?ьF4F< BJVAN64AAO 10 A4=5V?ьL CBL<D9A<I 

6<8V6 89D96, O>V 5G?< CD98EF46?9AV A4 CDB5A<I C?BM4I V; A<;ь>BN, E9D98AьBN 

F4 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG A9 @9AL9 AV: CB 30 9>;9@C?ODV6 

8V4@9FDB@ 6V8 20 8B 40 E@ (8?O ;4CB5V74AAO 6C?<6G 6V>G A4E48:9Aь A4 

D9;G?ьF4F< BJVAN64AAO).  

&9 – 8G5 ;6<K4=A<= (Quercus robur L.), 8G5 K9D6BA<= (Quercus rubra L.), 

59D9;4 CB6<E?4 (Betula pendula Roth.), FBCB?O 5V?4 (Populus alba L.), FBCB?O 
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KBDA4 (Populus nigra L.), ?<C4 E9DJ9?<EF4 (Tilia cordata Mill.), >?9A 

OE9AB?<EF<= (Acer negundo L.), >?9A 7BEFDB?<EF<= (AEer platanoides L.), DB5VAVO 

;6<K4=A4 (Robinia pseudoacacia L.) F4 7VD>B>4LF4A ;6<K4=A<= (Aesculus 

hippocastanum L.). 

�A4?V; D9;G?ьF4FV6 B5EF9:9AAO 89D96 E6V8K<Fь, MB ;474?B@ ;4 E4AVF4DA<@ 

EF4AB@ 5V?ьLVEFь 9>;9@C?ODV6 @B:A4 664:4F< ;8BDB6<@<, 4?9 VA89>E 

E4AVF4DAB7B EF4AG 6EVI 6<8V6 89D96 ;5V?ьLG646EO G @VDG A4DBEF4AAO 

VAF9AE<6ABEFV DGIG FD4AECBDFG. !4 D<E. 5.1–5.3 6<8< 89D96 DB;@VM9AV G @VDG 

;@9AL9AAO ;A4K9Aь CB>4;A<>4 ;4 A4=6<MBW VAF9AE<6ABEFV DGIG FD4AECBDFG. 

 

 

$<E. 5.1. ІA89>E E4AVF4DAB7B EF4AG 89D96 DV;A<I 6<8V6 A4 CDB5A<I C?BM4I  

G @VEь><I A4E48:9AAOI V; DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG. 

 

!4=7VDL<@ E4AVF4DA<@ EF4AB@ I4D4>F9D<;G64?<EO 89D964 7VD>B>4LF4A4 

;6<K4=AB7B, O>V MBDB>G CBL>B8:G646 >4LF4AB6<= @VA9D (Cameraria ohridella 

Deschka & Dimić, 1986). З4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG VA89>E EF4AG 

J<I A4E48:9Aь A45?<:G646EO 8B 3 (8<6. D<E. 5.1).  

#B@VFAB 7VDL<@ є EF4A FBCB?V KBDABW F4 8G54 K9D6BAB7B 6 G@B64I 

VAF9AE<6AB7B DGIG FD4AECBDFG. !4=@9ALBN @VDBN CB7VDL<6EO EF4A 8G54 

;6<K4=AB7B F4 DB5VAVW ;6<K4=ABW (8B 1,2 F4 1,3 6V8CB6V8AB). 
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!4 6V8@VAG 6V8 >4F97BDVW E4AVF4DAB7B EF4AG, O>4 ;4 A<;ь>BW VAF9AE<6ABEFV 

DGIG FD4AECBDFG A9 C9D96<MG64?4 1, DV69Aь 89HB?V4JVW B>D9@<I 6<8V6 89D96 

64DVN646 A4 F4><I 8V?OA>4I, 4?9 A9 C9D96<MG646 5 %. !4=5V?ьL9 C9D96<M9AAO 

89HB?V4JVW ;4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG 6<;A4K9AB G 

7VD>B>4LF4A4, 89MB @9ALV – G >?9A4 OE9AB?<EFB7B, 8G54 ;6<K4=AB7B F4 >?9A4 

7BEFDB?<EFB7B (8<6. D<E. 5.2).  

 

$<E. 5.2. �9HB?V4JVO >DBA 89D96 DV;A<I 6<8V6 A4 CDB5A<I C?BM4I  

G @VEь><I A4E48:9AAOI V; DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG. 

 

�VD>B>4LF4A ;6<K4=A<= @46 F4>B: A4=5V?ьLG K4EF>G EGI<I 7V?B> G 

>DBA4I A46VFь A4 8V?OA>4I V; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG (8<6. D<E. 

5.3).  

 

$<E. 5.3. #BL<D9AVEFь EGI<I 7V?B> 89D96 DV;A<I 6<8V6 A4 CDB5A<I C?BM4I  

G @VEь><I A4E48:9AAOI V; DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG. 
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З4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG J9= CB>4;A<> 5G6 A4=6<M<@ G 

7VD>B>4LF4A4, FBCB?V KBDABW (2,1 F4 2 54?4 6V8CB6V8AB), 89MB @9AL<@ – G 8G5V6 

;6<K4=AB7B F4 K9D6BAB7B (1,5 54?4). !4=@9ALV ;A4K9AAO CB>4;A<>4 BJVA9AB G 

>?9A4 OE9AB?<EFB7B (0,2 54?4). 

&4><@ K<AB@, A4 VAF9AE<6AVEFь DGIG FD4AECBDFG A4=5V?ьLBN @VDBN 

D947G64?< 7VD>B>4LF4A ;6<K4=A<= < FBCB?O KBDA4, O>V @B:GFь E?G7G64F< 

5VBVA8<>4FBD4@< ;45DG8A9AAO @VEь>B7B E9D98B6<M4 6<><84@< FD4AECBDFG. 

 

5.2. #BH>B8:9AAя ?<EFя 89D96 Dі;A<@< G<AA<>0@< ;0?9:AB 6і8 
іAF9AE<6ABEFі DGхG FD0AECBDFG 

 

�A4?V; ?<EF>V6, ;V5D4A<I ; KBF<DьBI A4=5V?ьL CBL<D9A<I 6<8V6 89D96 

(7VD>B>4LF4A4 ;6<K4=AB7B, >?9A4 7BEFDB?<EFB7B, 59D9;< CB6<E?BW F4 ?<C< 

E9DJ9?<EFBW) 6<O6<6 CBL>B8:9AAO 89>V?ь>BI F<CV6: BCV><, @VA<, CB7D<;<, 

G>B?<, 74?< F4 C?O@<. 

"CV>< ?<EFO 6<A<>4?< CV8 6C?<6B@ F9IAB79AAB7B ;45DG8A9AAO CB6VFDO F4 

ґDGAFG. #?O@<EFBEFV C9D964:AB 5G?< ECD<K<A9AV 7D<54@<, 74?< – >B@4I4@< F4 

>?VM4@<, G>B?< – >B@4I4@< ; >B?NKB-E<EA<@ DBFB6<@ 4C4D4FB@, CB7D<;< – 

>B@4I4@< ; 7D<;GK<@ DBFB6<@ 4C4D4FB@ V 6V8>D<F<@ ECBEB5B@ :<FFO, 4 @VA< – 

>B@4I4@<  ; 7D<;GK<@ DBFB6<@ 4C4D4FB@ V CBF4є@A<@ ECBEB5B@ :<FFO [99, 148]. 

!4 ?<EF>4I, ;V5D4A<I A4 8V?OA>4I V; 6V8EGFAVEFN F9IAB79AAB7B 

;45DG8A9AAO 45B A96<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG BCV>< 5G?< 

6V8EGFAV, 4 CBL<D9AVEFь D9LF< F<CV6 CBL>B8:9Aь ;4?9:4?B 6V8 6<8G 89D96 

(D<E. 5.4, 5.8). 

&4> E9D98 CBL>B8:9Aь ?<EFO 89D96 7VD>B>4LF4A4 ;6<K4=AB7B 

C9D964:4?< @VA<, ECD<K<A9AV ?<K<A>4@< >4LF4AB6B7B @VA9D4 Cameraria 

ohridella (D<E. 5.5). &4>V CBL>B8:9AAO 6<O6?9AB A4 37,2 % 6EVI B7?OAGF<I 

?<EF>V6 89D96 JьB7B 6<8G, 4 E9D98 ?<EF>V6 V; A4O6AVEFN CBL>B8:9Aь EF4AB6<?< 

83 % (8<6. D<E. 5.44). 
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4 – 7VD>B>4LF4A ;6<K4=A<= Aesculus hippocastanum 

5 – >?9A 7BEFDB?<EF<= Acer platanoides 

$<E. 5.4. %CV66V8ABL9AAO ?<EF>V6 V; DV;A<@< F<C4@< CBL>B8:9Aь, ;V5D4A<I ; 

89D96 7VD>B>4LF4A4 ;6<K4=AB7B F4 >?9A4 7BEFDB?<EFB7B A4 8V?OA>4I V; 

6V8EGFAVEFN F9IAB79AAB7B ;45DG8A9AAO (CB;A4K9AB F<C CBL>B8:9AAO; K4EF>4 

6V8 GEVI ;V5D4A<I ?<EF>V6, %; K4EF>4 6V8 ?<EF>V6 V; A4O6AVEFN CBL>B8:9Aь, %) 

 

�DG7<= F<C CBL>B8:9AAO ?<EF>V6 7VD>B>4LF4A4 (C?O@<) 5G6 

ECD<K<A9A<= 7D<5B@ Guignardia aesculi (Peck) V.B.Stewart 1916 

(Phyllostictaceae) (8<6. D<E. 5.5). 
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17%
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$<E. 5.5. #BL>B8:9AAO ?<EFO 7VD>B>4LF4A4 ;6<K4=AB7B >4LF4AB6<@ @VA9DB@ 
(?V6BDGK) F4 7D<5B@ Guignardia aesculi (CD46BDGK) 

 

�<EFO >?9A4 7BEFDB?<EFB7B 5G?B A4=5V?ьLBN @VDBN GD4:9AB 7D<54@<, 

;B>D9@4 Rhytisma acerinum (Pers.) Fr. 1819 (Rhytismataceae) (35,9 % 6V8 GEVI 

?<EF>V6 V 66 % 6V8 GEVI CBL>B8:9A<I ?<EF>V6 89D96 JьB7B 6<8G) (D<E. 5.6). 

 

$<E. 5.6. 'BDA4 C?O@<EFVEFь ?<EFO >?9A4 7BEFDB?<EFB7B 

 

�DG79 @VEJ9 ;4 CBL<D9AAO@ A4 ?<EFV >?9A4 7BEFDB?<EFB7B CBEV84?< 

CB7D<;< (8<6. D<E. 5.45). "E>V?ь>< 6 DB>< 8BE?V8:9Aь EC4?4IV6 @4EB6B7B 

DB;@AB:9AAO >B@4I-?<EFB7D<;V6 ; DB8<A< Lepidoptera A9 6V8@VK4?BEO, CB7D<;< 

5G?< C9D964:AB ECD<K<A9AV :G>4@< DV;A<I DB8<A (;B>D9@4 Curculionidae) CV8 
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K4E 8B84F>B6B7B :<6?9AAO. !4 CBDV6AOAB A969?<>V= >V?ь>BEFV ?<EF>V6 

FD4C?O?<EO @VA< F4 74?<.  

!4 ?<EF>4I 89D96 59D9;< CB6<E?BW, MB DBE?< A4 8V?OA>4I V; 6V8EGFAVEFN 

45B A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG, 6<O6?9AB A4=5V?ьLG >V?ь>VEFь 

F<CV6 CBL>B8:9Aь (8<6. D<E. 5.84). !4=K4EFVL9 FD4C?O?<EO C?O@<EFBEFV F4 

CB7D<;<, CBL<D9AAO O><I EF4AB6<?B 15,1 V 12,8% 6V8 GEVI CDB4A4?V;B64A<I 

?<EF>V6 59D9;< CB6<E?BW F4 42 V 36 % 6V8 GEVI ?<EF>V6 JьB7B 6<8G ; A4O6AVEFN 

CBL>B8:9Aь. ЗA4KAB @9ALBN @VDBN 5G?< CBL<D9AV G>B?<, 74?< F4 @VA<. ІAB8V 

A4 B8AB@G ?<EF>G FD4C?O?<EO B8ABK4EAB CBL>B8:9AAO DV;AB7B F<CG (D<E. 5.7). 

 

 

$<E. 5.7. #BL>B8:9AAO ?<EF>V6 59D9;< CB6<E?BW  

(?V6BDGK C?O@< F4 CB7D<;; CD46BDGK – G>B?<) 

 

!4 ?<EFV ?<C< E9DJ9?<EFBW, MB DBE?< A4 8V?OA>4I V; 6V8EGFAVEFN 45B 

A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG, C9D964:4?< 864 F<C< CBL>B8:9Aь 

(74?< F4 G>B?<), CBL<D9AVEFь O><I EF4AB6<?4 – 12,8 V 10,8 % 6V8 GEVI ?<EF>V6 V 

46 V 39 % 6V8 CBL>B8:9A<I ?<EF>V6 (8<6. D<E. 5.85). 
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4 – 59D9;4 CB6<E?4 Betula pendula 

5 – ?<C4 E9DJ9?<EF4 Tilia cordata 

$<E. 5.8. %CV66V8ABL9AAO ?<EF>V6 V; DV;A<@< F<C4@< CBL>B8:9Aь, ;V5D4A<I ; 

89D96 59D9;< CB6<E?BW F4 ?<C< 8DV5AB?<EFBW A4 8V?OA>4I V; 6V8EGFAVEFN 

F9IAB79AAB7B ;45DG8A9AAO (CB;A4K9AB F<C CBL>B8:9AAO; K4EF>4 6V8 GEVI 

;V5D4A<I ?<EF>V6, %; K4EF>4 6V8 ?<EF>V6 V; A4O6AVEFN CBL>B8:9Aь, %) 

 

�4?< ECD<K<AO?< >?VMV – ?<CB6<= 74?B6<= >?VM Eriophyes tiliae 

(Pagenstecher, 1857) V ?<CB6<= CB6EFOA<= >?VM Eriophyes exilis (Nalepa, 1892) 
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(D<E. 5.9), 4 G>B?< – >?BC< F4 CBC9?<JV, ;B>D9@4 Eucallipterus tiliae(Linnaeus, 

1758) (DO8 Hemiptera). 

 

$<E. 5.9. #BL>B8:9AAO ?<EF>V6 ?<C<, ECD<K<A9AV 74?B6<@< >?VM4@< 

 (?V6BDGK – CB6EFOA<@; CD46BDGK – 74?B6<@) 

 

#BL>B8:9AAO ?<EFO ?<C< E9DJ9?<EFBW F<CV6 «CB7D<;<» F4 «@VA<» (D<E. 

5.10) 6<O6?O?< CBDV6AOAB A9K4EFB.  

 

$<E. 5.10. #BL>B8:9AAO ?<EF>V6 ?<C< E9DJ9?<EFBW F<CV6 «CB7D<;<» F4 «@VA<» 
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#B7D<;< ?<EFO C9D964:AB ECD<K<AO?< :G>< (Coleoptera), 4 @VA< – 

CD98EF46A<>4@< DB8<A< Gracillariidae (Lepidoptera). ' ;6’O;>G ; A969?<><@ 

CD98EF46A<JF6B@ ?<EF>V6 FBKA9 6<;A4K9AAO 6<8B6B7B E>?48G J<I >B@4I A9 

5G?B @B:?<6<@. 

ЗVEF46?9AAO CBL<D9AAO ?<EF>V6 V; A4O6AVEFN F4 6V8EGFAVEFN CBL>B8:9Aь 

E6V8K<Fь, MB K4EF>4 ?<EF>V6 59; CBL>B8:9Aь @4?4 F9A89AJVN 8B ;@9AL9AAO, 4 

?<EF>V6 V; A4O6AVEFN CBL>B8:9Aь – 8B ;5V?ьL9AAO A4 8V?OA>4I V; 5V?ьLBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG (D<E. 5.11). 

 

 

$<E. 5.11. %CV66V8ABL9AAO CBL>B8:9A<I V A9CBL>B8:9A<I ?<EF>V6 KBF<DьBI 

6<8V6 89D96 A4 8V?OA>4I V; DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG 

 

З4 6V8EGFABEFV F4 A<;ь>BW VAF9AE<6ABEFV DGIG FD4AECBDFG A4=5V?ьL9 

CBL<D9AAO ?<EF>V6 59; CBL>B8:9Aь 6<O6?9AB 6 89D96 ?<C< 8DV5AB?<EFBW 

(72,4±4,47 %), 4 A4=@9AL9 – G >?9A4 7BEFDB?<EFB7B (45,2±4,98 %). �9D9;4 

CB6<E?4 F4 7VD>B>4LF4A ;6<K4=A<= CBEV84?< CDB@V:A9 @VEJ9 ;4 J<@ 

CB>4;A<>B@ (64,1±4,8 V 60,0±4,9 %). 
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!4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG CBL<D9AVEFь 

?<EF>V6 ?<C< E9DJ9?<EFBW ; A4O6AVEFN CBL>B8:9Aь EO74?4 100 %, 7VD>B>4LF4A4 

;6<K4=AB7B F4 >?9A4 7BEFDB?<EFB7B – 87,8 V 86,4%, 4 59D9;< CB6<E?BW – ?<L9 

48,2 % (8<6. D<E. 5.11). 

#D< JьB@G 8?O 6EVI 6<8V6 89D96 6V8@VK9AB CBO6G BCV>V6 ?<EFO 6 G@B64I 

E9D98AьBW VAF9AE<6ABEFV DGIG FD4AECBDFG F4 ;5V?ьL9AAO K4EF>< ?<EF>V6 V; 

BCV>4@< A4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG (D<E. 5.12–

5.15). 

 

 

$<E. 5.12. #BL<D9AVEFь B>D9@<I F<CV6 CBL>B8:9Aь ?<EF>V6 7VD>B>4LF4A4 

;6<K4=AB7B ;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG (A<;ь>4, E9D98AO, 6<EB>4) 

 

�B8ABK4E CBL<D9AAO ?<EF>V6 ; BCV>4@< 5G?B A4=5V?ьL<@ A4 ?<CV 

E9DJ9?<EFV= (10,2±3,03 % V 42,2±4,94 % A4 8V?OA>4I V; E9D98AьBN F4 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 6V8CB6V8AB) F4 A4 >?9AV 7BEFDB?<EFB@G 

(12,5±3,31 % V 36,3±4,81 % 6V8CB6V8AB). &9= CB>4;A<> 6<O6<6EO ;A4KGM9 

@9AL<@ A4 59D9;V CB6<E?V= (7,4±2,62 % V 22,3±4,16 % 6V8CB6V8AB) F4 A4 

7VD>B>4LF4AV ;6<K4=AB@G (6,2±2,41 % F4 15,6±3,63 % 6V8CB6V8AB) (8<6. D<E. 

5.12–5.15). 
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З4;A4K9AV 6V8@VAABEFV G CBL<D9AAV CBL>B8:9Aь ?<EFO B>D9@<I 6<8V6 

89D96 @B:GFь 5GF< CBOEA9AV ; GD4IG64AAO@ F<CV6 CBL>B8:9Aь. 

&4> E9D98 CBL>B8:9Aь ?<EFO 7VD>B>4LF4A4 ;6<K4=AB7B A4 8V?OA>4I ; 

DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG C9D964:4?< @VA< >4LF4AB6B7B @VA9D4, 

CD<KB@G WIAO CBL<D9AVEFь ;4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG 5G?4 

686VKV 5V?ьLBN, AV: ;4 =B7B 6V8EGFABEFV (t=4,8; t0,001=3,34; p<0,001) (8<6. D<E. 

5.12). &9 @B:A4 CBOEA<F< F<@, MB 7GE9A<JV >4LF4AB6B7B @VA9D4 @4NFь 

CBF4є@A<= ECBEV5 :<FFO V ;4I<M9AV 6V8 CDO@B7B 6C?<6G FB>E<KA<I D9KB6<A. �B 

FB7B : J9= L>V8A<> 6 G@B64I 6<MBW F9@C9D4FGD< CB6VFDO, O>4 I4D4>F9DA4 8?O 

6G?<KA<I A4E48:9Aь G CBDV6AOAAV ; C4D>B6<@< [63], CD<E>BDNє DB;6<FB> V 

;5V?ьLGє >V?ь>VEFь CB>B?VAь, MB F4>B: ECD<Oє =B7B CBL<D9AAN. "CV>< 5G?< 

CBL<D9AV ;A4KAB @9AL9, AV: @VA<, 4?9 CBL<D9AVEFь BCV>V6 A4 8V?OA>4I V; 

6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 ;A4KGM9 5V?ьLBN, AV: A4 

8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG (t=2,2; t0,05=1,97; 

p<0,05). �B8ABK4E @B:A4 CB@VF<F<, MB CBL<D9AVEFь CB7D<;V6 F4 G>B?V6 ?<EFO 

7VD>B>4LF4A4 ;6<K4=AB7B @4NFь F9A89AJVN 8B ;@9AL9AAO G @VDG ;5V?ьL9AAO 

F9IAB79AAB7B A464AF4:9AAO, IBK4 DV;A<JV A9 ;A4KGM<@< G ;6’O;>G ; A96<EB>BN 

K4EF>BN F4><I ?<EF>V6. %BK4 ;@9AL9AAO CBL<D9ABEFV C?O@<EFBEF9= ?<EFO 

7VD>B>4LF4A4 ;6<K4=AB7B, ECD<K<A9A<I 7D<54@<, є ;A4KGM<@ ?<L9 CD< p<0,1, 

@B:A4 CD<CGEF<F<, MB A4 ;5G8A<>< C?O@<EFBEFV F4>B: A974F<6AB 6C?<64NFь 

;45DG8AN64KV CB6VFDO. 

!4 ?<EFV >?9A4 7BEFDB?<EFB7B CBL<D9AVEFь BCV>V6 ;4 6<EB>BW 

VAF9AE<6ABEFV DGIG FD4AECBDFG @4=:9 6FD<KV 5V?ьL4, AV: ;4 E9D98AьBW 

VAF9AE<6ABEFV, CD<KB@G DV;A<JV є ;A4KGM<@< (t=4,1; t0,001=3,34; p<0,001). 

!4 6EVI 8V?OA>4I A4 ?<EFV >?9A4 7BEFDB?<EFB7B E9D98 5VBF<KA<I K<AA<>V6 

A4=5V?ьL CBL<D9A<@< 5G?< C?O@<, 4 ;4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG 

CBL<D9AVEFь C?O@ V BCV>V6 A9 @4?4 ;A4KGM<I DV;A<Jь (8<6. D<E. 5.13). 

#BL<D9AVEFь @VA, CB7D<;V6 V 74?V6 A4 ?<EFV >?9A4 7BEFDB?<EFB7B A9 @4?4 

;A4KGM<I DV;A<Jь A4 8V?OA>4I V; DV;ABN VAF9AE<6AVEFN DGIG FD4AECBDFG. &9 
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@B:9 5GF< CB6’O;4AB ; A96<EB><@ CBL<D9AAO@ ;4;A4K9A<I CBL>B8:9Aь G 

CBDV6AOAAV ; C?O@4@< F4 BCV>4@<, CD<KB@G BEF4AAV BIBC?N64?< ;A4KAG C?BMG 

?<EF>V6, MB ;4CB5V74?B DB;6<F>G 5VBF<KA<I K<AA<>V6. 

 

$<E. 5.13. #BL<D9AVEFь B>D9@<I F<CV6 CBL>B8:9Aь ?<EF>V6  

>?9A4 7BEFDB?<EFB7B ;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 

 (A<;ь>4, E9D98AO, 6<EB>4) 

 

#BL<D9AVEFь BCV>V6 ?<EFO 59D9;< CB6<E?BW A4 8V?OA>4I V; 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 6FD<KV 5V?ьLBN, AV: A4 8V?OA>4I V; 

E9D98AьBN VAF9AE<6AVEFN, CD<KB@G DV;A<JV є ;A4KGM<@< (t=3,0; t0,01=2,6; 

p<0,01) (8<6. D<E. 5.14). $V;A<JO 6 CBL<D9AAV @VA, G>B?V6, CB7D<;V6 V 74?V6 A4 

?<EFV 59D9;< CB6<E?BW A4 8V?OA>4I V; A<;ь>BN F4 6<EB>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG A9 є ;A4KGMBN (p<0,1), A9;64:4NK< A4 F9, MB CBL<D9AVEFь CB7D<;V6 

6<O6?Oє F9A89AJVN 8B ;@9AL9AAO G @VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG 

FD4AECBDFG (8<6. D<E. 5.14).  B:A4 CD<CGEF<F<, MB BCV>< F4> L6<8>B 

BIBC?N64?< ?<EFO, O>9 DB;6<64?BEO, MB 6BAB 6FD4K4?B CD<A48AVEFь 8?O >?VMV6, 

>B@4I V 7D<5V6. 

#BL<D9AVEFь BCV>V6 ?<EFO ?<C< E9DJ9?<EFBW A4 8V?OA>4I V; 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG G CBA48 4 D4;< 5V?ьL4, AV: A4 8V?OA>4I V; 

0

10

20

30

40

50

BCV>< @VA< CB7D<;< C?O@< 74?<

#
BL
<D
9A
AO
, %

&<C< CBL>B8:9Aь ?<EF>V6

A<;ь>4 E9D98AO 6<EB>4



108 

 

E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG (t=5,5; t0,001=3,34; p<0,001) (8<6. 

D<E. 5.15).  

 

$<E. 5.14. #BL<D9AVEFь B>D9@<I F<CV6 CBL>B8:9Aь ?<EF>V6  

59D9;< CB6<E?BW ;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG  

(A<;ь>4, E9D98AO, 6<EB>4) 

 

 

$<E. 5.15. #BL<D9AVEFь B>D9@<I F<CV6 CBL>B8:9Aь ?<EF>V6  

?<C< 8DV5AB?<EFBW ;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG  

(A<;ь>4, E9D98AO, 6<EB>4) 
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#BL<D9AVEFь G>B?V6 V 74?V6 A4 8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN DGIG 

FD4AECBDFG 5G?4 5V?ьLBN, AV: A4 8V?OA>4I V; A<;ь>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG. �B8ABK4E DV;A<JV EFBEB6AB G>B?V6 A9 є ;A4KGM<@< (p<0,05), 4 

EFBEB6AB 74?V6 є ;A4KGM<@< (t=2,2; t0,05=1,97; p<0,05). З@9AL9AAO CBL<D9AAO 

?<EF>V6 V; G>B?4@< F4 74?4@< A4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG A9 є EF4F<EF<KAB ;A4KGM<@ (p<0,1). 

 

5.3. #BH<D9AіEFь і E0AіF0DA<= EF0A 89D96 Cі8 Dі;A<@ 0AFDBCіGA<@ 
6C?<6B@   

 

�;OFB 8B G647< 4AFDBCVKA<= 6C?<6 FDьBI F<CV6: @9I4AVKA<I B5@9:9Aь 

DBEFG >BDVAAO, >DBAG64AAO, 6<><8V6 FD4AECBDFG F4 WIAVI CBє8A4Aь.  

�?O 4A4?V;G 6<5D4AB LVEFь 6<8V6 89D96, O>V 5G?< CD98EF46?9AV G 

A4E48:9AAOI V; A4O6AVEFN F4 6V8EGFAVEFN ;4;A4K9A<I F<CV6 4AFDBCVKAB7B 

6C?<6G – >?9A 7BEFDB?<EF<= (Acer platanoides), >?9A OE9AB?<EF<=, 45B 

4@9D<>4AEь><= (A. negundo), 7VD>B>4LF4A ;6<K4=A<= (Aesculus hippocastanum), 

?<C4 E9DJ9?<EF4 (Tilia cordata), 59D9;4 CB6<E?4 (Betula pendula) F4 DB5VAVO 

;6<K4=A4 (Robinia pseudoacacia). 

%FBEB6AB >B:AB7B V; ;4;A4K9A<I 6<8V6 6<;A4K9AB K4EF>G 89D96 (%), O>V 

CV884AV FB@G K< VALB@G 4AFDBCVKAB@G 6C?<6G K< WIAV@ CBє8A4AAO@, 6V8 

;474?ьABW >V?ь>BEFV 89D96 JьB7B 6<8G, F4 DB;D4IB64AB E9D98AV ;A4K9AAO VA89>EG 

E4AVF4DAB7B EF4AG 89D96 >B:AB7B ; J<I 6<8V6 G 6<5VD>4I 9>;9@C?ODV6, O>V 

CV884AV FB@G K< VALB@G 4AFDBCVKAB@G 6C?<6G K< WIAV@ CBє8A4AAO@. 

 9I4AVKA9 B5@9:9AAO DBEFG >BDVAAO >BAEF4FG64?<, O>MB D48VGE A9 

6>D<FBW 4EH4?ьFB@ K< 59FBAB@ CB69DIAV EF4AB6<6 8B 2 @. ";A4>< CDB6989AAO 

>DBAG64AAO, FBCVA7G K< 6<DV;4AAO B>D9@<I 7V?B> 8V47ABEFG64?< CV8 K4E B7?O8G 

>DBA.  

$B;D4IGAB> DB;CB8V?G 6<8V6 89D96 G A4E48:9AAOI @. #B?F464 E6V8K<Fь, 

MB G A4E48:9AAOI, O>V A9 CV884NFьEO 6C?<6G :B8AB7B ; B5?V>B64A<I 
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4AFDBCVKA<I K<AA<>V6, CD98EF46?9AV @4=:9 CB?B6<A4 9>;9@C?ODV6 >?9AV6 

7BEFDB?<EFB7B F4 OE9AB?<EFB7B (51,6 V 50 %), 89MB 5V?ьL9 FD9F<A< 9>;9@C?ODV6 

DB5VAVW ;6<K4=ABW F4 59D9;< CB6<E?BW (37,5 V 36,4 %) V @9AL9 20 % 9>;9@C?ODV6 

?<C< E9DJ9?<EFBW F4 7VD>B>4LF4A4 ;6<K4=AB7B (D<E. 5164). 

"5@9:9AAO DBEFG >BDVAAO (A4O6AVEFь F69D8B7B CB>D<FFO G D48VGEV @9AL9 

2 @ 6V8 EFB65GD4) @4NFь CBA48 50 % 89D96 59D9;< CB6<E?BW, @9AL9 – ?<C< 

E9DJ9?<EFBW F4 >?9A4 7BEFDB?<EFB7B – 45BD<79AAV 6<8< (D<E. 5.165). !4=@9AL9 

(8B 30 %) B5@9:9AAO DBEFG >BDVAAO @4NFь KG:B;9@AV 6<8< – DB5VAVO ;6<K4=A4, 

>?9A 4@9D<>4AEь><= F4 7VD>B>4LF4A ;6<K4=A<=. 

";A4>< 6C?<6G A4 >DBAG (>DBAG64AAO, FBCVA7, 6<DV;4AAO B>D9@<I 7V?B>) 

A4=K4EFVL9 6<O6?9AB E9D98 B5EF9:9A<I 89D96 DB5VAVW ;6<K4=ABW (25 % 

9>;9@C?ODV6), E9D98 5?<;ь>B 10 % 9>;9@C?ODV6 7VD>B>4LF4A4 ;6<K4=AB7B F4 

>?9AV6, 4 A4=@9AL9 – E9D98 ?<C< E9DJ9?<EFBW (1,4 %) (D<E. 5.166). 

�A4?V; CBL<D9AAO 89D96, MB 6V8KG64?< 6C?<6 6V8 ;4IB8V6 B5@9:9AAO 

DBEFG >BDVAAO F4 >DBA<, A484є VAL9 D4A:G64AAO (D<E. 5.167). &4>B@G 6C?<6G 

CV884NFьEO A4=5V?ьLBN @VDBN 7VD>B>4LF4A ;6<K4=A<= V ?<C4 E9DJ9?<EF4 (48,2 

F4 41,4 % B5EF9:9A<I 89D96).  4=:9 686VKV @9ALBN є K4EF>4 G JV= 7DGCV 89D96 

>?9A4 OE9AB?<EFB7B F4 DB5VAVW ;6<K4=ABW (18,2 F4 12,5 % 6V8CB6V8AB), 4 

9>;9@C?OD< >?9A4 7BEFDB?<EFB7B F4 59D9;< CB6<E?BW EF4AB6?OFь @9AL9 10 %. 

' 7DGCV 89D96, MB DBEFGFь A4 8V?OA>4I V; VAF9AE<6A<@ DGIB@ FD4AECBDFG 

(D<E. 5.168), C9D964:4?< 9>;9@C?OD< 59D9;< CB6<E?BW F4 7VD>B>4LF4A4 

;6<K4=AB7B (72,7 V 71,8 %), 4 >?9A< EF4AB6<?< @9AL9 50 %. 

� BEF4AAV= 7DGCV 89D96, MB CV884AV GEV@ FDьB@ DB;7?OAGF<@ 6<84@ 

6C?<6G, C9D964:4NFь ?<C4 E9DJ9?<EF4 V 7VD>B>4LF4A ;6<K4=A<= (CBA48 30 % 

9>;9@C?ODV6), 4 A4=@9ALBN @VDBN (3,6 %) CD98EF46?9A4 59D9;4 CB6<E?4 (D<E. 

5.169). 
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4 – >BAFDB?ь (59; 6C?<6G) 5 – B5@9:9AAO DBEFG >BDVAAO  

(6C?<6 A4 >BDVAAO) 

  
6 – >DBAG64AAO (6C?<6 A4 >DBAG) 7 – 6C?<6 A4 >BDVAAO F4 >DBAG 

  
8 – VAF9AE<6A<= DGI FD4AECBDFG 9 – 6C?<6 A4 >BDVAAO, >DBAG F4 

;45DG8A9AAO 4F@BEH9D< 6<><84@< 
FD4AECBDFG 

 

$<E. 5.16. #BL<D9AVEFь 89D96 DV;A<I 6<8V6 G A4E48:9AAOI, MB DBEFGFь  
CV8 6C?<6B@ 4AFDBCVKA<I K<AA<>V6 F4 WIAVI CBє8A4Aь (T.cord. – T. cordata; 

Aes. hipp. – Aesculus hippocastanum; Ac. neg. – Acer negundo; Rob. ps. – Robinia 

pseudoacacia; Ac. plat. – Acer platanoides; Bet. pend. – Betula pendula;  

C?4A>< – CBI<5>< K4EF><) 
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#B>4;A<>< :<FFє;84FABEFV B>D9@<I 6<8V6 89D96 F4>B: @4?< BEB5?<6BEFV 

G 7DGC4I V; DV;A<@ 6C?<6B@ 4AFDBCVKA<I K<AA<>V6 (D<E. 5.174–5.179). 

�V8DV;AO?<EO O> E9D98AV ;A4K9AAO VA89>EG E4AVF4DAB7B EF4AG 89D96 B>D9@<I 

6<8V6, F4> V D94>JVO A4 8VW B>D9@<I K<AA<>V6.  

�V?ьLVEFь B5EF9:9A<I 6<8V6 89D96 I4D4>F9D<;GNFьEO 6 E9D98AьB@G 

VA89>EB@ E4AVF4DAB7B EF4AG CBA48 1,5, FB5FB є BE?45?9A<@<. �B E<?ьAB 

BE?45?9A<I A4?9:<Fь 7VD>B>4LF4A ;6<K4=A<=, 89D964 O>B7B A46VFь 59; 

4AFDBC6KAB7B 6C?<6G BE?45?9AV 6A4E?V8B> 5474FBDVKAB7B CBL>B8:9AAO ?<EFO 

>4LF4AB6<@ @VA9DB@ (Cameraria ohridella Deschka & Dimić, 1986: Lepidoptera: 

Gracillariidae) (D<E. 5.177).   

�A4?V; D<E. 5.174–5.179 6<O6?Oє FD9A8 8B ;5V?ьL9AAO ;A4K9AAO VA89>EG 

E4AVF4DAB7B EF4AG 89D96 GEVI 6<8V6 G D4;V 8VW 89>V?ь>BI K<AA<>V6 4AFDBCVKAB7B 

6C?<6G.  

%F4A 89D96 GEVI 6<8V6 G A4E48:9AAOI V; VAF9AE<6A<@ DGIB@ FD4AECBDFG є 

89MB 7VDL<@, AV: 89D96, MB A9 CV884NFьEO 4AFDBCVKAB@G 6C?<6G (D<E. 5.174–

5.179). �B8ABK4E EF4A 89D96 ?<C< E9DJ9?<EFBW F4 7VD>B>4LF4A4 ;6<K4=AB7B, O>V 

CV884AV ?<L9 6C?<6G 6<><8V6 FD4AECBDFG, є 89MB >D4M<@, AV: 89D96 V; 

B5@9:9AAO@ DBEFG >BDVAAO, 4 EF4A 89D96 DB5VAVW ;6<K4=ABW, ?<C< E9DJ9?<EFBW 

F4 7VD>B>4LF4A4 ;6<K4=AB7B, MB DBEFGFь CV8 6C?<6B@ ?<L9 6<><8V6 

FD4AECBDFG, є 89MB >D4M<@, AV: 89D96 V; @9I4AVKA<@ 6C?<6B@ A4 >DBAG. 

�B8ABK4E VA89>E E4AVF4DAB7B EF4AG DB5VAVW ;6<K4=ABW A4 B5@9:9AAO DBEFG 

>BDVAAO @4є F4>9 E4@9 ;A4K9AAO, O> V ;4 6V8EGFABEFV 5G8ь-O>B7B 6C?<6G (D<E. 

5.174). &9 @B:9 5GF< CB6’O;4AB ; F<@, MB JO DBE?<A4 @4є 7?<5B>G F4 

DB;74?G:9AG >BD9A96G E<EF9@G V 8B5D9 484CFB64A4 8B 6<DBEF4AAO G E>?48A<I 

ґDGAFB6<I G@B64I [136, 154, 193]. 

�?9A OE9AB?<EF<= @4є >D4M<= E4AVF4DA<= EF4A, AV: >?9A 7BEFDB?<EF<=, 

;4 5V?ьLBEFV 6C?<6V6 (D<E. 5.175 V 5.178). 
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4 – Robinia pseudoacacia 5 – Acer negundo 

  
6 – Tilia cordata 7 – Aesculus hippocastanum 

  
8 – Acer platanoides 9 – Betula pendula 

 

$<E. 5.17. ЗA4K9AAO VA89>EV6 E4AVF4DAB7B EF4AG 89D96 (ІE), MB ;A4IB8OFьEO  

CV8 6C?<6B@ 4AFDBCVKA<I K<AA<>V6 F4 WIAVI CBє8A4Aь (1 – >BAFDB?ь (59; 

6C?<6G); 2 – B5@9:9AAO DBEFG >BDVAAO (6C?<6 A4 >BDVAAO); 3 – >DBAG64AAO 

(6C?<6 A4 >DBAG); 4 – 6C?<6 A4 >BDVAAO F4 >DBAG; 5 – 6<><8< FD4AECBDFG;  

6 – 6C?<6 A4 >BDVAAO, >DBAG F4 ;45DG8A9AAO 4F@BEH9D< 6<><84@< FD4AECBDFG) 

  

1,6 1,6
1,9 1,9

1,7
1,9

0

1

2

3

1 2 3 4 5 6

ІE

'<AA<>< 6C?<6G

1,6 1,7 1,7
1,9

1,7
2,0

0

1

2

3

1 2 3 4 5 6

ІE

'<AA<>< 6C?<6G

1,7
2,1 2,2 2,3

1,9

2,4

0

1

2

3

1 2 3 4 5 6

ІE

'<AA<>< 6C?<6G

2,7
3,0 3,0 3,2

2,9
3,4

0

1

2

3

4

1 2 3 4 5 6
ІE

'<AA<>< 6C?<6G

1,6
1,8 1,8 1,9 1,9

2,1

0

1

2

3

1 2 3 4 5 6

ІE

'<AA<>< 6C?<6G

1,6
1,8 1,8 1,9 1,8

2,1

0

1

2

3

1 2 3 4 5 6

ІE

'<AA<>< 6C?<6G



114 

 

ЗVEF46?9AAO VA89>EV6 E4AVF4DAB7B EF4AG DB;7?OAGF<I 6<8V6 89D96 

E6V8K<Fь, MB A4=5V?ьL EFV=><@< 8B 6C?<6V6 @VEь>B7B E9D98B6<M4 є DB5VAVO 

;6<K4=A4 F4 >?9A OE9AB?<EF<=, 4 A4=@9AL EFV=><@< – 7VD>B>4LF4A ;6<K4=A<= 

V ?<C4 E9DJ9?<EFA4. �B8ABK4E B5<864 6<8< 89D96 є CBL<D9A<@< 6 @VEF4I 

5474FьBI >D4WA, V CBDV6AOAB 7VDL<= WIAV= EF4A G A4L<I 8BE?V8:9AAOI @B:9 5GF< 

CB6’O;4A<= O> V; 8VєN B>D9@<I K<AA<>V6, 8BEV A98BE?V8:9A<I G #B?F46V, 

;B>D9@4 ; VA64;VєN >4LF4AB6B7B @VA9D4 A4 7VD>B>4LF4AV F4 ; CBL<D9AAO@ 

;5G8A<>V6 7D<5A<I I6BDB5 G 89D96 ?<C< EF4DLB7B 6V>G. 

 

В8EAB6>8 4B DB74V?G  

 

1. ІA89>E E4AVF4DAB7B EF4AG 6EVI 6<8V6 89D96 ;5V?ьLG646EO G @VDG 

A4DBEF4AAO VAF9AE<6ABEFV DGIG FD4AECBDFG. !4 VAF9AE<6AVEFь DGIG FD4AECBDFG 

A4=5V?ьLBN @VDBN D947G64?< 7VD>B>4LF4A ;6<K4=A<= < FBCB?O KBDA4, O>V 

@B:GFь E?G7G64F< 5VBVA8<>4FBD4@< ;45DG8A9AAO @VEь>B7B E9D98B6<M4 

6<><84@< FD4AECBDFG. !4=7VDL<@ E4AVF4DA<@ EF4AB@ V A4=5V?ьLBN 

89HB?V4JVєN I4D4>F9D<;G64?<EO 89D964 7VD>B>4LF4A4 ;6<K4=AB7B, O>V MBDB>G 

CBL>B8:G646 >4LF4AB6<= @VA9D. !4=>D4M<@ 5G6 EF4A 8G54 ;6<K4=AB7B F4 

DB5VAVW ;6<K4=ABW (8B 1,2 F4 1,3 6V8CB6V8AB).  

2. !4 ?<EFV KBF<DьBI A4=5V?ьL CBL<D9A<I 6<8V6 89D96 (7VD>B>4LF4A4 

;6<K4=AB7B, >?9A4 7BEFDB?<EFB7B, 59D9;< CB6<E?BW F4 ?<C< E9DJ9?<EFBW) 

6<O6?9AB BCV><, @VA<, CB7D<;<, G>B?<, 74?< F4 C?O@<. !4 8V?OA>4I V; 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG CBL<D9AVEFь ?<EF>V6 ?<C< E9DJ9?<EFBW ; 

A4O6AVEFN CBL>B8:9Aь EO74?4 100 %, 7VD>B>4LF4A4 ;6<K4=AB7B F4 >?9A4 

7BEFDB?<EFB7B – 87,8 V 86,4%, 4 59D9;< CB6<E?BW – ?<L9 48,2 %. 

3. !4 ?<EFV 7VD>B>4LF4A4 ;6<K4=AB7B C9D964:4?< @VA<, ECD<K<A9AV 

?<K<A>4@< >4LF4AB6B7B @VA9D4 Cameraria ohridella (37,2 % B7?OAGF<I ?<EF>V6, 

83% E9D98 ?<EF>V6 V; A4O6AVEFN CBL>B8:9Aь). �<EFO >?9A4 7BEFDB?<EFB7B 5G?B 
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C9D964:AB GD4:9AB 7D<54@<, ;B>D9@4 Rhytisma acerinum (Rhytismataceae) 

(35,9 % 6V8 GEVI ?<EF>V6 V 66 % 6V8 GEVI CBL>B8:9A<I ?<EF>V6 JьB7B 6<8G). 

4. !4 8V?OA>4I V; 6V8EGFAVEFN 45B A<;ь>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG A4 ?<EF>4I 89D96 59D9;< CB6<E?BW A4=K4EFVL9 FD4C?O?<EO 

C?O@<EFBEFV F4 CB7D<;< (15,1 V 12,8% 6V8 GEVI CDB4A4?V;B64A<I ?<EF>V6 F4 42 V 

36 % 6V8 GEVI CBL>B8:9A<I ?<EF>V6), A4 ?<EFV ?<C< E9DJ9?<EFBW C9D964:4?< 

74?< F4 G>B?< (12,8 V 10,8 % 6V8 GEVI ?<EF>V6 V 46 V 39 % 6V8 CBL>B8:9A<I 

?<EF>V6). 

5. �?O 6EVI 6<8V6 89D96 6V8@VK9AB CBO6G BCV>V6 ?<EFO 6 G@B64I E9D98AьBW 

VAF9AE<6ABEFV DGIG FD4AECBDFG F4 ;5V?ьL9AAO K4EF>< ?<EF>V6 V; BCV>4@< A4 

8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG. #BL<D9AAO ?<EF>V6 V; 

BCV>4@< 5G?B A4=5V?ьL<@ A4 ?<CV E9DJ9?<EFV= (10,2±3,03 % V 42,2±4,94 % A4 

8V?OA>4I V; E9D98AьBN F4 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG 6V8CB6V8AB) 

F4 A4 >?9AV 7BEFDB?<EFB@G (12,5±3,31 % V 36,3±4,81 % 6V8CB6V8AB).   

6. #BL<D9AVEFь G>B?V6 V 74?V6 A4 8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN 

DGIG FD4AECBDFG 5G?4 5V?ьLBN, AV: A4 8V?OA>4I V; A<;ь>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG. �B8ABK4E ;@9AL9AAO CBL<D9AAO ?<EF>V6 V; G>B?4@< F4 74?4@< A4 

8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG A9 є EF4F<EF<KAB 

;A4KGM<@. 

7. ' A4E48:9AAOI @. #B?F464 6 G@B64I B5@9:9AAO DBEFG >BDVAAO 

A4=K4EFVL9 DBEFGFь 89D964 59D9;< CB6<E?BW, CV8 @9I4AVKA<@ 6C?<6B@ A4 >DBA< 

– 89D964 DB5VAVW ;6<K4=ABW, CV8 B8ABK4EA<@ 6C?<6B@ ;4IB8V6 B5@9:9AAO DBEFG 

>BDVAAO F4 >DBA< – 7VD>B>4LF4A ;6<K4=A<= V ?<C4 E9DJ9?<EF4, CV8 6C?<6B@ 

6<><8V6 FD4AECBDFG – 59D9;4 CB6<E?4 F4 7VD>B>4LF4A ;6<K4=A<=, 4 CV8 

B8ABK4EA<@ 6C?<6B@ A4 >BDVAAO, >DBAG F4 6<><8V6 FD4AECBDFG – ?<C4 

E9DJ9?<EF4 V 7VD>B>4LF4A ;6<K4=A<=.  

8. !9 CV884NFьEO 6C?<6G :B8AB7B ; B5?V>B64A<I 4AFDBCVKA<I K<AA<>V6 

5?<;ь>B CB?B6<A< B5EF9:9A<I 89D96 >?9AV6 7BEFDB?<EFB7B F4 OE9AB?<EFB7B, 
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89MB 5V?ьL9 FD9F<A< – DB5VAVW ;6<K4=ABW F4 59D9;< CB6<E?BW V @9AL9 20 % 

9>;9@C?ODV6 ?<C< E9DJ9?<EFBW F4 7VD>B>4LF4A4 ;6<K4=AB7B. 

9. %F4A 89D96 ?<C< E9DJ9?<EFBW F4 7VD>B>4LF4A4 ;6<K4=AB7B, O>V CV884AV 

?<L9 6C?<6G 6<><8V6 FD4AECBDFG, є 89MB >D4M<@, AV: 89D96 V; B5@9:9AAO@ 

DBEFG >BDVAAO, 4 EF4A 89D96 DB5VAVW ;6<K4=ABW, ?<C< E9DJ9?<EFBW F4 

7VD>B>4LF4A4 ;6<K4=AB7B, MB DBEFGFь CV8 6C?<6B@ ?<L9 6<><8V6 FD4AECBDFG, є 

89MB >D4M<@, AV: 89D96 V; @9I4AVKA<@ 6C?<6B@ A4 >DBAG.  

10. З4 E4AVF4DA<@ EF4AB@ B5EF9:9AV 89D964 C9D964:AB є BE?45?9A<@< 

(VA89>E CBA48 1,5). %<?ьAB BE?45?9A<@< є 89D964 7VD>B>4LF4A4 ;6<K4=AB7B, MB 

ECD<K<A9AB 5474FBDVKA<@ CBL>B8:9AAO@ ?<EFO >4LF4AB6<@ @VA9DB@.  

11. ІA89>E E4AVF4DAB7B EF4AG 89D96 GEVI 6<8V6 @4є FD9A8 8B ;5V?ьL9AAO G 

@VDG ;DBEF4AAO 4AFDBCVKAB7B 6C?<6G. �B8ABK4E A9B5IV8AB 5D4F< 8B G647< 6V> 

89D96 F4 8VN 5VBF<KA<I K<AA<>V6, EC9J<HVKA<I 8?O B>D9@<I 6<8V6. 

 

ОEAB6AV CG5?V>4цVW 48E5DF4AF4 74 @4F5DV4?4@8 DB74V?G: 

 

"D?B6Eь><= ".�., �9D96’OA>B &.�. %4AVF4DA<= EF4A 89D96 CV8 DV;A<@ 

4AFDBCB79AA<@ 6C?<6B@ G A4E48:9AAOI #B?F46<. �VB?B7VO F4 9>B?B7VO. 2024. 

&.10. №2. %. 80–88. [83]. 

"D?B6Eь><= ".�. #BL<D9AVEFь V CB>4;A<>< EF4AG B>D9@<I 6<8V6 

89A8DBH?BD< @. #B?F46<. «!4G>B6V K<F4AAO V@9AV �. . �<AB7D48B64»: 

 4F9DV4?< VІ-BW �E9G>D4WAEь>BW A4G>B6B-CD4>F<KABW >BAH9D9AJVW ;8B5G64KV6 

6<MBW BE6VF< F4 @B?B8<I GK9A<I. 23–24 FD46AO 2024 DB>G. %9DEBA: 2024. %.76–

78.  [79]. 

�9D96’OA>B &.�., "D?B6Eь><= ".�.  BAVFBD<A7 EF4AG 89D96 6 

GD5BJ9AB;4I @. #B?F464. �B?9EAV>B6Eь>V K<F4AAO : @4F9DV4?< �E9G>D. A4G>.-

CD4>F. >BAH., %4D>V6, 19 ?<EFBC. 2024 D. %4D>V6 : %!' � V@. ".  . �9>9FB64, 

2024. %.37–39. ISBN 978-966-695-613-5 [25]. 
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$"��І� 6 

#"�А�!��� $"%&' ��$�� � ' "�АХ  
А!&$"#ІЧ!"�" !А�А!&А��!!/  

 

 

�<><8< FD4AECBDFA<I ;4EB5V6 A974F<6AB 6C?<64NFь A4 EF4A @VEь><I 

89D96, CDBA<>4NK< 6 ?<EFO F4 A4>BC<KGNK<Eь G ґDGAFV [3, 87]. ' DV;A<I 

D97VBA4I 6<;A4K9AB 4EBDF<@9AF 89D96, O>V 6<FD<@GNFь F4>9 A464AF4:9AAO V 

9H9>F<6AB 6<>BAGNFь 9>B?B7VKAV HGA>JVW [189, 195]. �B8ABK4E ;@VA4 >?V@4FG, 

VA64;VW KG:B;9@A<I L>V8?<6<I BD74AV;@V6 F4 VALV K<AA<>< @B:GFь 6C?<AGF< A4 

6<5VD 89D96 G @VEь><I A4E48:9AAOI [50, 122, 162]. З @9FBN 6<O6?9AAO A4=5V?ьL 

EFV=><I 6<8V6 V 8V?OAB> V; A4=5V?ьL<@ CDBO6B@ A974F<6ABW 8VW BJVANNFь 

>B@C?9>EA<= 6C?<6 K<AA<>V6 A4 EF4A 89D96. %9D98 @9FB8V6 HVFBVA8<>4JVW 

A4=5V?ьL 8BEFGCA<@ є ;4EFBEG64AAO @BDHB@9FD<KA<I CB>4;A<>V6 [5]. 

 

6.1.  BDHB@9FD<KAV CB>0;A<>< 89D96 A0 8V?OA>0I V; DV;ABN 
VAF9AE<6AVEFN DGIG FD0AECBDFG 

 

З @9FBN 6<O6?9AAO ;4?9:ABEFV 89O><I @BDHB?B7VKA<I CB>4;A<>V6 89D96 

6V8 VAF9AE<6ABEFV DGIG FD4AECBDFG BJVAN64?< CD<DVEF C47BAV6, >V?ь>VEFь 

?<EF>V6 A4 C47BAV, C?BMG ?<EF>4 F4 K4EF>G CBL>B8:9ABW C?BMV ?<EF>4 A4 

CD<>?48V KBF<DьBI A4=5V?ьL CBL<D9A<I 6<8V6 89D96: 7VD>B>4LF4A4 ;6<K4=AB7B 

(Aesculus hippocastanum L.), >?9A4 7BEFDB?<EFB7B (Acer platanoides L.), 59D9;< 

CB6<E?BW (Betula pendula Roth.) F4 ?<C< 8DV5AB?<EFBW (Tilia cordata Mill.). 

З4 6V8EGFABEFV F4 A<;ь>BW VAF9AE<6ABEFV DGIG FD4AECBDFG 89D964 >?9A4 

7BEFDB?<EFB7B, 59D9;< CB6<E?BW F4 ?<C< 8DV5AB?<EFBW 5G?< C9D964:AB ;8BDB6V 

(ІE=1) (D<E. 6.1). �<L9 89D964 7VD>B>4LF4A4 ;6<K4=AB7B 5G?< 89MB BE?45?9AV 

6A4E?V8B> VAF9AE<6AB7B ;4E9?9AAO >4LF4AB6<@ @VA9DB@ (Cameraria ohridella 

Deschka & Dimic, 1986) (D<E. 6.2). 



118 

 

 

$<E. 6.1. ІA89>E E4AVF4DAB7B EF4AG 8BE?V8:9A<I 6<8V6 89D96  

;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 

 

%4AVF4DA<= EF4A CD98EF46A<>V6 J<I 6<8V6 89D96 @46 F9A89AJVN 8B 

CB7VDL9AAO (;5V?ьL9AAO VA89>EG E4AVF4DAB7B EF4AG) G @VDG A4DBEF4AAO 

VAF9AE<6ABEFV DGIG FD4AECBDFG (8<6. D<E. 6.1). #D< JьB@G ;4 6EVI DV6AOI 

VAF9AE<6ABEFV DGIG FD4AECBDFG E4AVF4DA<= EF4A 89D96 7VD>B>4LF4A4 

;6<K4=AB7B 5G6 A4=7VDL<@, 4 DV;A<JV VA89>EG E4AVF4DAB7B EF4AG ;4 A<;ь>BW F4 

E9D98AьBW (t=5,1), E9D98AьBW F4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG (t=4,2) 

5G?< ;A4KGM<@< (D<0,001). 

ІA89>E E4AVF4DAB7B EF4AG >?9A4 7BEFDB?<EFB7B, 59D9;< CB6<E?BW F4 ?<C< 

E9DJ9?<EFBW 5G6 A9;A4KGM9 5V?ьL<@ ;4 E9D98AьBW VAF9AE<6ABEFV DGIG 

FD4AECBDFG G CBDV6AOAAV ; 8V?OA>4@< ; A<;ь>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG (t=1,3; p>0,1). �B8ABK4E A4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG VA89>E E4AVF4DAB7B EF4AG 89D96 GEVI 6<8V6 5G6 ;A4KGM9 5V?ьL<@ 

(p<0,05), AV: A4 8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG (t – 2,4; 

3,0 V 2,8 EFBEB6AB >?9A4 7BEFDB?<EFB7B, 59D9;< CB6<E?BW F4 ?<C< E9DJ9?<EFBW 

6V8CB6V8AB). ІA89>E E4AVF4DAB7B EF4AG ;4;A4K9A<I FDьBI 6<8V6 89D96 ;4 6<EB>BW 

VAF9AE<6ABEFV DGIG FD4AECBDFG A9 @46 ;A4KGM<I DV;A<Jь (t – 0,1–0,4; p>0,1), 

4?9 5G6 ;A4KGM9 @9AL<@, AV: 7VD>B>4LF4A4 (t – 6,9–8,3; p<0,001). 
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$<E. 6.2. �9D96B 7VD>B>4LF4A4 ;6<K4=AB7B, ;4E9?9A9 >4LF4AB6<@ @VA9DB@ 

(2.08.2024 D.) 

 

#D<DVEF C47BAV6 CBFBKAB7B DB>G 6EVI 8BE?V8:9A<I 6<8V6 89D96 @46 

F9A89AJVN 8B ;@9AL9AAO G @VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG 

(D<E. 6.3). &4> CD<DVEF C47BAV6 59D9;< CB6<E?BW A4 8V?OA>4I V; E9D98AьBN F4 

6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG 5G6 A4 21,7 F4 33,2 % @9AL<@ G 

CBDV6AOAAV ; 8V?OA>4@< ; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG. �V8CB6V8AV 
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DV;A<JV EFBEB6AB D9LF< 6<8V6 89D96 EF4AB6<?< 5?<;ь>B 10 %, 4 A4 8V?OA>4I 

VAF9AE<6AB7B DGIG – 5?<;ь>B 20 %. 

 

 

$<E. 6.3. #D<DVEF C47BAV6 8BE?V8:9A<I 6<8V6 89D96  

;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 

 

%F4F<EF<KA<= 4A4?V; E6V8K<Fь, MB ;@9AL9AAO CD<DBEFG C47BAV6 G 

64DV4AF4I «E9D98AO» F4 «6<EB>4» VAF9AE<6AVEFь DGIG FD4AECBDFG є ;A4KGM<@ 

8?O 6EVI KBF<DьBI 6<8V6 89D96 (t – 2,9–6,8; p<0,01).  

З@9AL9AAO CD<DBEFG C47BAV6 G 64DV4AF4I «A<;ь>4» F4 «E9D98AO» 

VAF9AE<6AVEFь DGIG FD4AECBDFG є ;A4KGM<@ ?<L9 EFBEB6AB 59D9;< CB6<E?BW 

(t=4,8; p<0,01) F4 ?<C< E9DJ9?<EFBW (t=2,1; p<0,05). 

%9D98AO >V?ь>VEFь ?<EF>V6 A4 C47BAV A4 8V?OA>4I V; E9D98AьBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 @9ALBN, AV: A4 8V?OA>4I V; A<;ь>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG, 6V8 12,2 % A4 7VD>B>4LF4AV ;6<K4=AB@G 8B 

22,5 % A4 59D9;V CB6<E?V=. !4 8V?OA>4I V; VAF9AE<6A<@ DGIB@ FD4AECBDFG 

>V?ь>VEFь ?<EF>V6 A4 C47BAV6 CBEFGC4?4EO 8V?OA>4@ V; A<;ь>BN VAF9AE<6AVEFN 

DGIG FD4AECBDFG 6V8 20,7 % A4 7VD>B>4LF4AV ;6<K4=AB@G 8B 37,3 % A4 59D9;V 

CB6<E?V= (D<E. 6.4). 
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$<E. 6.4. %9D98AO >V?ь>VEFь ?<EF>V6 A4 C47BAV 8BE?V8:9A<I 6<8V6 89D96  

;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 

 

ЗA4KGMVEFь DV;A<Jь E9D98AьBW >V?ь>BEFV ?<EF>V6 A4 C47BAV A4 8V?OA>4I V; 

A<;ь>BN F4 E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG 8B6989AB CD< D<0,01, 4 

DV;A<Jь V; E9D98AьBN F4 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG – CD< D<0,05 

8?O 6EVI 8BE?V8:9A<I 6<8V6 89D96.  

$B;D4IGA>< E9D98AьBW >V?ь>BEFV ?<EF>V6 A4 1 E@ C47BA4 E6V8K4Fь, MB J9= 

CB>4;A<> ;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG є @4=:9 A9;@VAA<@ G 

7VD>B>4LF4A4 ;6<K4=AB7B, 4 6 D9LFV 6<8V6 89D96 @4є F9A89AJVW 8B ;@9AL9AAO G 

@VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG (D<E. 6.5). 

&4> G >?9A4 7BEFDB?<EFB7B DV;A<JV ;A4K9AAO CB>4;A<>4 >V?ь>BEFV ?<EF>V6 

A4 1 E@ C47BA4 G 64DV4AF4I A<;ь>BW F4 6<EB>BW VAF9AE<6ABEFV DGIG FD4AECBDFG 

EF4AB6?OFь 12,3 %, G ?<C< E9DJ9?<EFBW – 12,1 %, G 59D9;< CB6<E?BW – 6,1 %. 

�B8ABK4E G 8BE?V8:9AAOI G �AVCDV, ;4 84A<@< A4L<I DB;D4IGA>V6 ;4 

BCG5?V>B64A<@< 84A<@< [11], >V?ь>VEFь ?<EF>V6 A4 1 E@ C47BA4 A4 8V?OA>4I 

VAF9AE<6AB7B DGIG FD4AECBDFG @4?4 F9A89AJVN 8B ;5V?ьL9AAO G 7VD>B>4LF4A4 

;6<K4=AB7B F4 59D9;< CB6<E?BW A4 14,6 V 13,1 %, 4 EFBEB6AB >?9A4 7BEFDB?<EFB7B 

F4 ?<C< E9DJ9?<EFB7B AVO><I F9A89AJV= A9 6<O6?9AB. 
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$<E. 6.5. %9D98AO >V?ь>VEFь ?<EF>V6 A4 1 E@ 8B6:<A< C47BA4 

 8BE?V8:9A<I 6<8V6 89D96  

;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 

 

#?BM4 ?<EF>4 6EVI 8BE?V8:9A<I 6<8V6 89D96 @4?4 F9A89AJVN 8B 

;@9AL9AAO G @VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG (D<E. 6.6). 

 

$<E. 6.5. %9D98AO C?BM4 ?<EF>4 8BE?V8:9A<I 6<8V6 89D96  

;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 
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$V;A<JO C?BMV ?<EF>4 7VD>B>4LF4A4 ;6<K4=AB7B G 64DV4AF4I «A<;ь>4» = 

«E9D98AO» F4 «A<;ь>4» = «6<EB>4» VAF9AE<6AVEFь DGIG FD4AECBDFG 5G?4 

A4=@9ALBN E9D98 CDB4A4?V;B64A<I 6<8V6 89D96 (A4 5,3 F4 14,0 % 6V8CB6V8AB). 

&4>4 DV;A<JO C?BMV ?<EF>V6 >?9A4 7BEFDB?<EFB7B, 59D9;< CB6<E?BW F4 ?<C< 

E9DJ9?<EFBW G 64DV4AF4I «A<;ь>4» = «E9D98AO» VAF9AE<6AVEFь DGIG FD4AECBDFG 

EO74?4 12,7; 20,8 V 18,9 %, 4 G 64DV4AF4I «A<;ь>4» = «6<EB>4» VAF9AE<6AVEFь DGIG 

FD4AECBDFG – 23,6; 26,2 F4 27,3 % 6V8CB6V8AB. 

З@9AL9AAO C?BMV ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B F4 >?9A4 

7BEFDB?<EFB7B G 64DV4AF4I «A<;ь>4» = «E9D98AO» F4 «E9D98AO» = «6<EB>4» 

VAF9AE<6AVEFь DGIG FD4AECBDFG 8B6989AB A4 DV6AV D<0,01. %FBEB6AB 59D9;< 

CB6<E?BW F4 ?<C< E9DJ9?<EFBW DV;A<JV C?BMV ?<EF>V6 G 64DV4AF4I «E9D98AO» = 

«6<EB>4» VAF9AE<6AVEFь DGIG FD4AECBDFG A9 є ;A4KGM<@< (p>0,1).  

З64:4NK< A4 F9, MB @9AL4 C?BM4 ?<EF>V6 @B7?4 5GF< A4E?V8>B@ A9 

FV?ь>< FB>E<KAB7B 6C?<6G 6<><8V6 G CB6VFDO, @< 6<@VDO?< F4 CDB4A4?V;G64?< 

K4EF>G C?BMV >B:AB7B ?<EF>4, CBL>B8:9ABW DV;A<@< K<AA<>4@<. 

�A4?V; E6V8K<Fь, MB 89D964 DV;A<I 6<8V6 @4?< 6V8@VAABEFV 6 D94>JVW ?<EFO 

A4 ;45DG8A9AAO CB6VFDO 6<><84@< FD4AECBDFA<I ;4EB5V6 (D<E. 6.6).  

 

 

$<E. 6.6. +4EF>4 CBL>B8:9ABW C?BMV ?<EF>4 8BE?V8:9A<I 6<8V6 89D96  

;4 DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG 
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&4> K4EF>4 CBL>B8:9ABW C?BMV ?<EF>V6 59D9;< CB6<E?BW F4 ?<C< 

E9DJ9?<EFBW @4?4 F9A89AJVN 8B ;5V?ьL9AAO A4 8V?OA>4I V; 5V?ьLBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG (8<6. D<E. 6.6). �B8ABK4E G 59D9;< CB6<E?BW J9= 

CB>4;A<> A9 5G6 6<EB><@, EF4AB6?OK< A4 8V?OA>4I V; A4=6<MBN VAF9AE<6AVEFN 

DGIG FD4AECBDFG ?<L9 7,6±2,30 %. +4EF>4 CBL>B8:9ABW C?BMV ?<EF>V6 ?<C< 

E9DJ9?<EFBW A4 8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 

@4=:9 6 4 D4;< 5V?ьLBN, AV: A4 8V?OA>4I V; A<;ь>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG, 4 A4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG M9 @4=:9 

686VKV 5V?ьLBN = EO74?4 53,6 %. 

+4EF>4 CBL>B8:9ABW C?BMV ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B F4 >?9A4 

7BEFDB?<EFB7B A4 8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 

5V?ьLBN G CBDV6AOAAV ; 8V?OA>4@< V; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG 

A4 30,6 V 11,8 % 6V8CB6V8AB. �B8ABK4E A4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN 

DGIG FD4AECBDFG K4EF>4 CBL>B8:9ABW C?BMV 5G?4 @9ALBN, AV: A4 8V?OA>4I V; 

E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG, 4?9 5V?ьLBN, AV: A4 8V?OA>4I V; 

A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG (8<6. D<E. 6.6). 

"E>V?ь>< ?<EFO 89D96 5G?< CBL>B8:9AV A9 FV?ь>< CV8 6C?<6B@ 6<><8V6 

FD4AECBDFG, @< B>D9@B CDB4A4?V;G64?< C?BMG ?<EF>V6, A4 O><I A9 6<O6?9AB 

:B8A<I B;A4> CBL>B8:9Aь, F4 ?<EF>V6, MB @4?< DV;AG K4EF>G CBL>B8:9ABW 

C?BMV (1–20 %, 21–40 %, 41–60 % V 61–80 %), FB5FB DV;AG VAF9AE<6AVEFь 

CBL>B8:9Aь (D<E. 6.7–6.10). 

#?BM4 ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B є A4=5V?ьLBN E9D98 GEVI 

8BE?V8:9A<I A4@< 6<8V6 89D96 (8<6. D<E. 6.7). З4?9:AVEFь C?BMV ?<EF>4 6V8 

VAF9AE<6ABEFV =B7B CBL>B8:9AAO є 8G:9 6<EB>4 F4 ;A4KGM4 (R2=0,9598; 

r=0,98). $V;A<JV E9D98AьBW C?BMV ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B ; 

6V8EGFAVEFN CBL>B8:9Aь V ; @4>E<@4?ьA<@ CBL>B8:9AAO@ EF4AB6<Fь 13,7 E@2, 

45B A4 4,6 %. 
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$<E. 6.7. %9D98AO C?BM4 ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B  

; DV;ABN VAF9AE<6AVEFN CBL>B8:9Aь 

 

З4?9:AVEFь C?BMV ?<EF>V6 >?9A4 7BEFDB?<EFB7B 6V8 VAF9AE<6ABEFV WIAьB7B 

CBL>B8:9AAO E?45>VL4 (R2=0,6134; r=0,78). $V;A<JV E9D98AьBW C?BMV ?<EF>V6 

>?9A4 7BEFDB?<EFB7B ; 6V8EGFAVEFN CBL>B8:9Aь V ; @4>E<@4?ьA<@ 

CBL>B8:9AAO@ EF4AB6<Fь 2,7 E@2, 45B 2,4 % (D<E. 6.8). 

 

 

$<E. 6.8. %9D98AO C?BM4 ?<EF>V6 >?9A4 7BEFDB?<EFB7B  

; DV;ABN VAF9AE<6AVEFN CBL>B8:9Aь 

y = -4,5953x + 304,45

R² = 0,9598
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З4?9:AVEFь C?BMV ?<EF>V6 59D9;< CB6<E?BW 6V8 VAF9AE<6ABEFV WIAьB7B 

CBL>B8:9AAO 6<EB>4 (R2=0,7679; r=0,88). $V;A<JV E9D98AьBW C?BMV ?<EF>V6 

59D9;< CB6<E?BW ; 6V8EGFAVEFN CBL>B8:9Aь V ; @4>E<@4?ьA<@ CBL>B8:9AAO@ 

EF4AB6<Fь 2,3 E@2, 45B 16,7 % (D<E. 6.9). 

 

 

$<E. 6.9. %9D98AO C?BM4 ?<EF>V6 59D9;< CB6<E?BW  

; DV;ABN VAF9AE<6AVEFN CBL>B8:9Aь 

 

З4?9:AVEFь C?BMV ?<EF>V6 ?<C< 8DV5AB?<EFBW 6V8 VAF9AE<6ABEFV WIAьB7B 

CBL>B8:9AAO є @9ALBN, AV: D9LF< 8BE?V8:9A<I 6<8V6 89D96 (R2=0,3255; 

r=0,57). $V;A<JV E9D98AьBW C?BMV ?<EF>V6 ?<C< E9DJ9?<EFBW ; 6V8EGFAVEFN 

CBL>B8:9Aь V ; @4>E<@4?ьA<@ CBL>B8:9AAO@ EF4AB6<Fь 3,2 E@2, 45B 12,9 % 

(D<E. 6.10). 

&4><@ K<AB@, C?BM4 ?<EFO 6EVI 8BE?V8:9A<I CBDV8 є @9ALBN G 6<C48>G 

CBL>B8:9AAO. #V8>D9E?<@B, MB @4єFьEO A4 G64;V ;474?ьA4 C?BM4, 6<;A4K9A4 ;4 

>BAFGDB@ ?<EF>4 59; 6<>?NK9AAO ;BA CBL>B8:9AAO, FB5FB C?BM4, B5G@B6?9A4 

CDBJ9E4@< DBEFG. 

�?O ;’OEG64AAO CD<K<A 6<O6?9A<I 6V8@VAABEF9= 5G?B CDB4A4?V;B64AB 

BEB5?<6BEFV E9;BAAB7B DBEFG ?<EF>V6 V BEB5?<6BEFV 6C?<6G K<AA<>V6 

CBL>B8:9AAO ?<EF>V6 ;4;A4K9A<I 6<8V6 89D96. 

y = -1,1609x + 15,422

R² = 0,7679
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$<E. 6.10. %9D98AO C?BM4 ?<EF>V6 ?<C< E9DJ9?<EFBW  

; DV;ABN VAF9AE<6AVEFN CBL>B8:9Aь 

 

 < CD<CGEF<?<, MB 6<O6?9AV BEB5?<6BEFV B5G@B6?9AV EC9J<HVKABN 

D94>JVєN K<AA<>V6 CBL>B8:9AAO ?<EFO A4 ;45DG8A9AAO CB6VFDO. 

 

6.2. $08V0?ьA<= CD<DVEF 89D96 7VD>B>0LF0A0 ;6<K0=AB7B A0 8V?OA>0I 
V; DV;ABN VAF9AE<6AVEFN DGIG FD0AECBDFG  

 

�A4?V; 84A<I EFBEB6AB 8<A4@V>< D48V4?ьAB7B CD<DBEFG 89D96 

7VD>B>4LF4A4 ;6<K4=AB7B 6V8V5D4A<I A4 6G?<JV ; VAF9AE<6A<@ DGIB@ 

FD4AECBDFG A9 6<O6<6 ;A4KGM<I DV;A<Jь EFBEB6AB 6<5VDB> 89D96, MB DBE?< A4 

6V8EF4AV 3–5 @ F4 20–25 @ 6V8 CDBW:8:BW K4EF<A<. &B@G 6V8CB6V8AV 84AV 5G?< 

B5’є8A4AV F4 ;8V=EA9AB WIAє CBDV6AOAAO ;V ;D4;>4@<, 6V8V5D4A<@< 6 89A8DBC4D>G 

@. #B?F464 ; 6V8EGFAVEFN 6C?<6G DGIG FD4AECBDFG.  

#V8 K4E CB84?ьLB7B 4A4?V;G DB;7?O84?< 864 C9DVB8< – 1993–2007 DD. F4 

2008–2023 DD. ' 6<8V?9AAV J<I C9DVB8V6 64:?<6<@ CV8ґDGAFO@ 5G?< 6V8B@BEFV 

MB8B CDBA<>A9AAO 6 ;9?9AV A4E48:9AAO #B?F46< >4LF4AB6B7B @VA9D4 A9 

CV;AVL9 2007 DB>G 

y = -0,7114x + 24,688

R² = 0,3255
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#BDV6AOAAO @9F9BDB?B7VKA<I CB>4;A<>V6 ;4 7V8DB?B7VKAV DB>< 86BI 

C9DVB8V6 (1993–2007 V 2008–2023 DD.) E6V8K<Fь, MB G 8DG7B@G C9DVB8V 

F9@C9D4FGD4 ; >6VFAO 8B 59D9;AO 5G?4 5V?ьLBN A4 3–10 % (D<E. 6.11, 6.12). 

 

$<E. 6.11. �?V@4FB7D4@4 ;4 84A<@< @9F9BEF4AJVW #B?F464 

 

$<E. 6.12. �<A4@V>4 F9@C9D4FGD F4 BC48V6 7V8DB?B7VKAB7B DB>G ;4 84A<@< 

@9F9BEF4AJVW #B?F464  

!4=5V?ьL9 CV86<M9AAO F9@C9D4FGD< G 8DG7B@G C9DVB8V G CBDV6AOAAV ; 

C9DL<@ є I4D4>F9DA<@ 8?O IB?B8AB7B C9DVB8G (; ?<EFBC484 CBC9D98AьB7B DB>G 

y = -0,0018x2 + 0,1361x + 7,2892

R² = 0,5529
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8B ?NFB7B CBFBKAB7B DB>G) F4 59D9;AO, >B?< ;4HV>EB64AB CV86<M9AAO 

F9@C9D4FGD< G FD<-KBF<D< D4;<). �<AOF>B@ є EVK9Aь, O><= I4D4>F9D<;GєFьEO 

;A<:9AAO@ F9@C9D4FGD A4 13 % G 8DG7B@G C9DVB8V. ' 8DG7B@G C9DVB8V >V?ь>VEFь 

BC48V6 ;@9AL<?4EO GCDB8B6: 59D9;AO-:B6FAO (6<AOF>B@ є FD469Aь) 6V8 3 % G 

>6VFAV 8B 33–48 % G E9DCAV-:B6FAV. �B8ABK4E >V?ь>VEFь BC48V6 GCDB8B6: 

IB?B8AB7B C9DVB8G (; ?<EFBC484 CBC9D98AьB7B DB>G 8B ?NFB7B CBFBKAB7B DB>G) 

;5V?ьL<?4EO A4 4–39 %. 

' C9DLB@G C9DVB8V E9D98AO DVKA4 F9@C9D4FGD4 EF4AB6<?4 8,26±0,24 º%, 4 

G 8DG7B@G – 9,45±0,14 º%, FB5FB CV86<M<?4EO A4 1,19 º%, 45B A4 13 % (8<6. D<E. 

6.12). �B8ABK4E D48V4?ьA<= CD<DVEF 89D96 G A4E48:9AAOI 5V?O CDBW:8:BW 

K4EF<A< ;@9AL<6EO ;4 J9= K4E A4 40 %, 4 A4 >BAFDB?V – A4 25 % (D<E. 6.13).  

 

$<E. 6.13. �<A4@V>4 D48V4?ьAB7B CD<DBEFG 7VD>B>4LF4A4 ;6<K4=AB7B  

G 86BI ;9?9A<I A4E48:9AAOI @. #B?F464  

 

$48V4?ьA<= CD<DVEF 89D96 A4 >BAFDB?V G 2013–2023 DD. >B?<646EO, 4?9 

FD9A8G =B7B CB84?ьLB7B ;@9AL9AAO A9 6<O6?9AB. �B8ABK4E J9= CB>4;A<> G 

A4E48:9AAOI A4 6G?. Є6DBC9=Eь>V= CDB8B6:Gє ;@9ALG64F<EO (8<6. D<E. 6.13). 
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$48V4?ьA<= CD<DVEF 89D96 7VD>B>4LF4A4 ;6<K4=AB7B 5G6 ;A4KAB @9AL<@ 

G 6G?<KAB@G A4E48:9AAV, MB @B:9 5GF< A4E?V8>B@ 8VW CV86<M9ABW 

;474;B64ABEFV CB6VFDO. � 89A8DBC4D>G G@B6< 8?O DBEFG 89D96 5G?< ;A4KAB 

>D4M<@<. З4 C9DVB8 1992–2007 DD. DV;A<JO E9D98AVI ;A4K9Aь DVKAB7B 

D48V4?ьAB7B CD<DBEFG G A4E48:9AAV 6 89A8DBC4D>G FV 5V?O 8BDB7< A9 5G?4 

EF4F<EF<KAB ;A4KGMBN, FB8V O> G 2008–2023 DD. A4O6AVEFь DV;A<JV є ;A4KGMBN 

(tH4>F.=4,13, t0,01=3,05). 

 VAV@4?ьAV ;A4K9AAO D48V4?ьAB7B CD<DBEFG 89D96 7VD>B>4LF4A4 

;6<K4=AB7B 6 B5BI A4E48:9AAOI 6V8@VK9AV G 2000, 2012 F4 2017 DD. (8<6. D<E. 

6.13). $48V4?ьA<= CD<DVEF 89D96 G 2000 DBJV B5@9:G646 89HVJ<F 6B?B7< (;4 

ABD@V 282 @@ G >6VFAV–E9DCAV 6<C4?B ?<L9 222 @@ BC48V6, FB5FB A4 21 % @9AL9 

6V8 ABD@<). �DG7<@ K<AA<>B@ 5G?4 4AB@4?ьAB F9C?4 ;<@4 2000 DB>G, >B?< 

F9@C9D4FGD4 EF4AB6<?4 -2,7B% CD< ABD@V -3,7B%, FB5FB C9D96<MG64?4 ABD@G A4 

27 %).  VAV@4?ьA<= CD<DVEF 89D96 G 2012 DBJV B5G@B6?9A<= 6<EB><@< 

F9@C9D4FGD4@< ;4 >6VF9Aь-E9DC9Aь (20B% ;4 ABD@< 17B%, FB5FB DV;A<JO EO74є 

15 %), 89HVJ<FB@ BC48V6 ;4 7V8DB?B7VKA<= DV> (485 @@ ;4 ABD@< 574 @@, FB5FB 

DV;A<JO F4>B: EO74є 15 %). �B FB7B : ;<@4 5G?4 IB?B8AVLBN, AV: ;4;6<K4= 

(F9@C9D4FGD4 CB6VFDO EF4AB6<?4 -4,5B% ;4 ABD@< -3,7B%, FB5FB DV;A<JO EO74є 

16 %).  VAV@4?ьA<= CD<DVEF 89D96 7VD>B>4LF4A4 ;6<K4=AB7B G 2017 DBJV 

B5G@B6?9A<= 89HVJ<FB@ BC48V6 GCDB8B6: 6979F4JV=AB7B C9DVB8G. &4> ABD@4 

BC48V6 ;4 >6VF9Aь-E9DC9Aь EO74є 282 @@, 4 6<C4?B G 2017 DBJV 123 @@, FB5FB A4 

56 % @9AL9 6V8 ABD@<). �B FB7B : G 2017 DBJV F9@C9D4FGD4 59D9;AO (5,3°) 

@4=:9 G KBF<D< D4;< C9D96<M<?4 ABD@G (1,3 B%).  

 4>E<@4?ьA<= D48V4?ьA<= CD<DVEF 89D96 7VD>B>4LF4A4 ;6<K4=AB7B 6 

B5BI A4E48:9AAOI 6<;A4K9AB G 1997, 2003 F4 2018 DD. ' JV DB>< F9@C9D4FGD4 

5G?4 A4 11–16 % @9ALBN 6V8 ABD@< 6CDB8B6: 7V8DB?B7VKAB7B DB>G, 4 >V?ь>VEFь 

BC48V6 C9D96<MG64?4 ABD@G A4 16–21 %.  

�B9HVJVєAF< 64DV4JVW D48V4?ьAB7B CD<DBEFG 89D96 7VD>B>4LF4A4 

;6<K4=AB7B 8?O B5BI A4E48:9Aь V 8?O B5BI C9DVB8V6 є @9AL<@< 33 %, MB 
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E6V8K<Fь CDB B8ABDV8AVEFь V A48V=AVEFь 6<5VDB>. �B8ABK4E G 8DG7B@G C9DVB8V 

>B9HVJVєAF 64DV4JVW ;5V?ьLGєFьEO, MB E6V8K<Fь CDB C96A9 ;@9AL9AAO 

B8ABDV8ABEFV G 6<5VD>4I V CV86<M9AAO KGF?<6BEFV G 89D96AB->V?ьJ96<I 

IDBAB?B7VOI 7VD>B>4LF4A4 ;6<K4=AB7B (F45?. 6.1). 

Т45?8ця 6.1 

"C<EB60 EF0F<EF<>0 D08V0?ьAB7B CD<DBEFG DVKABW 89D96<A< 
7VD>B>0LF0A0 ;6<K0=AB7B 6 ;9?9A<I A0E08:9AAOI @. #B?F060 
#B>4;A<>< 1992–2007 DD. 2008–2023 DD. 

 5V?я 8BDB78  

%9D98Aє, @@ 2,27±0,09 1,36±0,08 
%F4A84DFA9 6V8I<?9AAO 0,35 0,33 

�<EC9DEVO 0,12 0,11 

 VAV@G@, @@ 1,56 0,77 

 4>E<@G@, @@ 2,93 1,73 

�B9HVJVєAF 64DV4JVW 15 24 

 6 89A8DBC4D>G  

%9D98Aє, @@ 2,55±0,11 1,91±0,10 
%F4A84DFA9 6V8I<?9AAO 0,45 0,40 

�<EC9DEVO 0,20 0,16 

 VAV@G@, @@ 1,83 1,25 

 4>E<@G@, @@ 3,56 2,69 

�B9HVJVєAF 64DV4JVW 18 21 

 

�BD9?OJV=A<= 4A4?V; E6V8K<Fь, MB G 1993–2007 DD. ;474?B@ C9D964:46 

6V8’є@A<= 6C?<6 F9@C9D4FGD A4 D48V4?ьA<= CD<DVEF 89D96 7VD>B>4LF4A4 

;6<K4=AB7B. *9= 6C?<6 5G6 ;A4KGM<@ G 69D9EAV CBC9D98AьB7B DB>G F4 ?NFB@G 

CBFBKAB7B DB>G. ' 2008–2023 DD. ;@VA<?4EO D94>JVO D48V4?ьAB7B CD<DBEFG 

>4LF4A4 ;6<K4=AB7B A4 F9@C9D4FGD< IB?B8AB7B C9DVB8G – ; ?<EFBC484 

CBC9D98AьB7B DB>G 8B ?NFB7B CBFBKAB7B DB>G. #V86<M9AAO ;<@B6<I 

F9@C9D4FGD CB;<F<6AB 6C?<AG?B A4 D48V4?ьA<= CD<DVEF >4LF4A4 ;6<K4=AB7B. 

!4=5V?ьL 6<EB>V >B9HVJVєAF< >BD9?OJVW 6<;A4K9AB 8?O A4E48:9Aь 5V?O 8BDB7< 

(D<E.6.14).  
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a) 1993–2007 DD. 

 

5) 2008–2022 DD. 

$<E. 6.14. �BD9?OJV=A<= 4A4?V; @V: VA89>EA<@< 89D96AB->V?ьJ96<@< 

IDBAB?B7VO@< F4 F9@C9D4FGD4@< 

 

�BD9?OJV=A<= 4A4?V; @V: 89D96AB->V?ьJ96<@< IDBAB?B7VO@< F4 BC484@< 

6<O6<6, MB G 8DG7B@G C9DVB8V ;5V?ьL<?4EO ;4?9:AVEFь D48V4?ьAB7B CD<DBEFG 

89D96 7VD>B>4LF4A4 ;6<K4=AB7B 6V8 BC48V6 GCDB8B6: 59D9;AO–?<CAO (D<E. 6.15).  
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4) 1993–2007 DD. 
 

 
5) 2008–2022 DD. 

$<E. 6.15. �BD9?OJV=A<= 4A4?V; @V: VA89>EA<@< 89D96AB->V?ьJ96<@< 

IDBAB?B7VO@< F4 >V?ь>VEFN BC48V6 

 

' C9DLB@G C9DVB8V BC48< CBC9D98AьB7B DB>G (K9D69Aь–69D9E9Aь) 

C9D964:AB CB;<F<6AB 6C?<64?< A4 CD<DVEF, AV: G 8DG7B@G C9DVB8V. &4>B: 

6EF4AB6?9AB ;A4KGM<= CB;<F<6A<= 6C?<6 69D9EA96<I BC48V6 CBC9D98AьB7B 
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DB>G, 4 G 8DG7B@G C9DVB8V – A974F<6A<= 6C?<6 ?<CA96<I BC48V6 CBC9D98AьB7B 

DB>G A4 D48V4?ьA<= CD<DVEF 89D96. 'CDB8B6: C9DLBW CB?B6<A< IB?B8AB7B 

C9DVB8G (?<EFBC48–7DG89Aь CBC9D98AьB7B DB>G) F4 GCDB8B6: EVKAO CBFBKAB7B 

DB>G 6C?<6 BC48V6 CB@’O>L<6EO. �EF4AB6?9AB A974F<6A<= ;A4KGM<= 6C?<6 

BC48V6 ?<EFBC484 CBC9D98AьB7B DB>G A4 CD<DVEF (8<6. D<E. 6.15).  

!4=6<MV >B9HVJVєAF< >BD9?OJVW BFD<@4AB @V: D48V4?ьA<@ CD<DBEFB@ 

7VD>B>4LF4A4 ;6<K4=AB7B F4 >V?ь>VEFN BC48V6 V @VAV@4?ьA<I F9@C9D4FGD ;4 

7V8DB?B7VKA<= DV>, ;<@B6<@< F9@C9D4FGD4@< = VA89>EB@ 4D<8ABEFV ?VEV6 (FAI) 

(F45?. 6.2).  

Т45?8ця 6.2 

�BD9?OJV=AV >B9HVJVєAF< @V: VA89>EA<@< 89D96AB->V?ьJ96BN 
IDBAB?B7VєN 7VD>B>0LF0A0 ;6<K0=AB7B F0 >?V@0F<KA<@< K<AA<>0@< 

#B>4;A<>< !4E48:9AAO 
5V?O 8BDB7< 

�9A8DB-
C4D> 

1993–2007 DD. 
%9D98AV ;<@B6V F9@C9D4FGD< (; 7DG8AO CBC9-
D98AьB7B DB>G CB ?NF<= CBFBKAB7B DB>G), B% 

-0,31 -0,37 

%G@4 BC48V6 ;4 7V8DB?B7VKA<= DV>, @@ -0,40 -0,17 

%G@4 BC48V6 ;4 >6VF9Aь–E9DC9Aь, @@ -0,38 -0,16 

ІA89>E 4D<8ABEFV ?VEV6 (FAI) -0,13 -0,34 

2008–2022 DD. 
%9D98AV ;<@B6V F9@C9D4FGD< (; 7DG8AO 
CBC9D98AьB7B DB>G CB ?NF<= CBFBKAB7B DB>G), 
B% 

0,57* 0,31 

 VAV@4?ьAV F9@C9D4FGD< ;4 7V8DB?B7VKA<= DV>, 
B% 

-0,56* -0,40 

"C48< ;4 7V8DB?B7VKA<= DV>, @@ 0,59* 0,20 

ІA89>E 4D<8ABEFV ?VEV6 (FAI) 0,54* -0,04 

�D8@VF>4: * – A4CV6:<DA<@ LD<HFB@ 6V8@VK9AV ;A4KGMV CB>4;A<>< (P<0,05). 

 

' C9DLB@G C9DVB8V (1993–2007 DD.) A9 6<O6?9AB ;A4KGM<I ;6’O;>V6 @V: 

VA89>EA<@< 89D96AB->V?ьJ96<@< IDBAB?B7VO@< F4 ;4;A4K9A<@< >?V@4F<KA<@< 

K<AA<>4@<, 4 G 8DG7B@G C9DVB8V (2008–2022 DD.) A4 D48V4?ьA<= CD<DVEF 89D96 G 

A4E48:9AAOI 5V?O 8BDB7< 6V8@VK9AB ;A4KGM<= CB;<F<6A<= 6C?<6 BC48V6 ;4 
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7V8DB?B7VKA<= DV> V ;<@B6<I F9@C9D4FGD, 4 F4>B: A974F<6A<= 6C?<6 

@VAV@4?ьA<I F9@C9D4FGD ;4 7V8DB?B7VKA<= DV>.  V: VA89>E4@< D48V4?ьAB7B 

CD<DBEFG F4 VA89>EB@ 4D<8ABEFV ?VEV6 6EF4AB6?9AB E9D98AV= 8B84FA<= 

>BD9?OJV=A<= ;6’O;B> (8<6. F45?. 6.2). 

"89D:4AV 84AV E6V8K4Fь, MB 89D964, O>V DBEFGFь 5V?O CDBW:8:BW K4EF<A< 

6G?<JV, є 5V?ьL GD4;?<6<@< O> 8B 8VW >?V@4F<KA<I K<AA<>V6, F4> V 8B 

CBL>B8:9AAO >4LF4AB6<@ @VA9DB@.  

�BE?V8:9AAO 8<A4@V>< D48V4?ьAB7B CD<DBEFG 89D96 7VD>B>4LF4A4 

;6<K4=AB7B D4AVL9 5G?B CDB6989AB 6 ;9?9A<I A4E48:9AAOI @. )4D>B64, 89 

CBO6G >4LF4AB6B7B @VA9D4 ;4HV>EB64AB G 2007 DBJV [53]. #BDV6AN64?< 

D48V4?ьA<= CD<DVEF 89D96 7VD>B>4LF4A4 ;6<K4=AB7B ;4 864 C9DVB8< – 8B V CVE?O 

CBK4F>G VA64;VW JьB7B L>V8A<>4 6 A4E48:9AAOI V; A4O6AVEFN F4 6V8EGFAVEFN 

;4CB8VOA<I A<@ CBL>B8:9Aь ?<EFO. �G?B 6EF4AB6?9AB, MB G CBL>B8:9AB@G 

>4LF4AB6<@ @VA9DB@ A4E48:9AAV D48V4?ьA<= CD<DVEF G 2007–2011 DD. (CVE?O 

VA64;VW) 5G6 A4 36 % @9AL<@, AV: G 2002–2006 DD. (8B CBK4F>G EC4?4IG 

L>V8A<>4). �V8AB6?9AAO D48V4?ьAB7B CD<DBEFG CBL>B8:9A<I 89D96 

7VD>B>4LF4A4 A9 6V85G?BEO, BE>V?ь>< L>V8A<> ECD<K<AO6 MBDVKAB 89HB?V4JVN 

89D96 6V8 30 8B 80 %. �9CD9EVN CD<DBEFG CBL>B8:9A<I 89D96 CB7?<5<?< 

CBEGI<, A<;ь>V ;<@B6V F4 D4AAьB69EAOAV F9@C9D4FGD<, 4 F4>B: CB6FBDA9 

J6VFVAAO 89D96 6BE9A< [53]. 

 

В8EAB6>8 8B DB78V?G  

 

1. %4AVF4DA<= EF4A 89D96 7VD>B>4LF4A4 ;6<K4=AB7B, >?9A4 7BEFDB?<EFB7B, 

59D9;< CB6<E?BW F4 ?<C< 8DV5AB?<EFBW @46 F9A89AJVN 8B CB7VDL9AAO G @VDG 

A4DBEF4AAO VAF9AE<6ABEFV DGIG FD4AECBDFG. З4 6EVI DV6AV6 VAF9AE<6ABEFV DGIG 

FD4AECBDFG E4AVF4DA<= EF4A 89D96 7VD>B>4LF4A4 ;6<K4=AB7B 5G6 A4=7VDL<@. 

2. #D<DVEF C47BAV6 CBFBKAB7B DB>G 8BE?V8:9A<I 6<8V6 89D96 @46 

F9A89AJVN 8B ;@9AL9AAO G @VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG. 
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#D<DVEF C47BAV6 59D9;< CB6<E?BW A4 8V?OA>4I V; E9D98AьBN F4 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 5G6 A4 21,7 F4 33,2 % @9AL<@ G CBDV6AOAAV ; 

8V?OA>4@< ; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG. �V8CB6V8AV DV;A<JV 

EFBEB6AB D9LF< 6<8V6 89D96 EF4AB6<?< 5?<;ь>B 10 %, 4 A4 8V?OA>4I 

VAF9AE<6AB7B DGIG FD4AECBDFG – 5?<;ь>B 20 %.  

3. %9D98AO >V?ь>VEFь ?<EF>V6 A4 C47BAV A4 8V?OA>4I V; E9D98AьBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 @9ALBN, AV: A4 8V?OA>4I V; A<;ь>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG, 6V8 12,2 % A4 7VD>B>4LF4AV ;6<K4=AB@G 8B 

22,5 % A4 59D9;V CB6<E?V=. $V;A<JV CB>4;A<>4 A4 8V?OA>4I V; 6<EB>BN F4 

A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG EF4AB6<?< 6V8 20,7 % A4 7VD>B>4LF4AV 

;6<K4=AB@G 8B 37,3 % A4 59D9;V CB6<E?V=. 

4. %9D98AO >V?ь>VEFь ?<EF>V6 A4 1 E@ C47BA4 7VD>B>4LF4A4 ;6<K4=AB7B ;4 

DV;ABW VAF9AE<6ABEFV DGIG FD4AECBDFG є @4=:9 A9;@VAABN, 4 6 D9LFV 6<8V6 89D96 

6<O6?9AB F9A89AJVW 8B ;@9AL9AAO G @VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG 

FD4AECBDFG. 

5. #?BM4 ?<EF>4 6EVI 8BE?V8:9A<I 6<8V6 89D96 @4?4 F9A89AJVN 8B 

;@9AL9AAO G @VDG ;5V?ьL9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG. 

6. +4EF>4 CBL>B8:9ABW C?BMV ?<EF>V6 59D9;< CB6<E?BW F4 ?<C< 

E9DJ9?<EFBW @4?4 F9A89AJVN 8B ;5V?ьL9AAO A4 8V?OA>4I V; 5V?ьLBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG V EF4AB6<?4 A4 8V?OA>4I V; 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 7,6 F4 53,6 % 6V8CB6V8AB. +4EF>4 CBL>B8:9ABW 

C?BMV ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B F4 >?9A4 7BEFDB?<EFB7B A4 8V?OA>4I V; 

E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG 5G?4 5V?ьLBN G CBDV6AOAAV ; 

8V?OA>4@< V; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG A4 30,6 V 11,8 % 

6V8CB6V8AB. !4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG K4EF>4 

CBL>B8:9ABW C?BMV 5G?4 @9ALBN, AV: A4 8V?OA>4I V; E9D98AьBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG, MB CB6’O;4AB ; A974F<6A<@ 6C?<6B@ 

;45DG8AN64KV6 CB6VFDO A4 5VBF<KAV K<AA<>< CBL>B8:9AAO ?<EFO.  
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7. #?BM4 ?<EF>V6 GEVI 8BE?V8:9A<I CBDV8, 6<;A4K9A4 ;4 >BAFGDB@ ?<EF>4 

59; 6<>?NK9AAO ;BA CBL>B8:9AAO, 5G?4 @9ALBN G D4;V ;5V?ьL9AAO 

VAF9AE<6ABEFV CBL>B8:9AAO. �B9HVJVєAF >BD9?OJVW EFBEB6AB 7VD>B>4LF4A4 

;6<K4=AB7B, 59D9;< CB6<E?BW, >?9A4 7BEFDB?<EFB7B, ?<C< E9DJ9?<EFBW EF4AB6<6 

0,98; 0,88; 0,78 F4 0,57.  

8. %9D98AV= DVKA<= D48V4?ьA<= CD<DVEF 7VD>B>4LF4A4 ;6<K4=AB7B G 

89A8DBC4D>G 5G6 5V?ьL<@, AV: 5V?O 8BDB7< ; VAF9AE<6A<@ DGIB@ FD4AECBDFG, 

O> G 1992–2007 DD. – 8B CBK4F>G VA64;VW >4LF4AB6B7B @VA9D4 (2,55±0,11 F4 

2,27±0,09 @@ 6V8CB6V8AB), F4> V G 2008–2023 DD. – CVE?O VA64;VW (1,91±0,10 F4 

1,36±0,08 @@ 6V8CB6V8AB). ' 8DG7B@G C9DVB8V D48V4?ьA<= CD<DVEF 7VD>B>4LF4A4 

;6<K4=AB7B 5V?O 8BDB7< ;@9AL<6EO A4 40 %, 4 6 89A8DBC4D>G – A4 25 %.  

9.  VAV@4?ьAV ;A4K9AAO D48V4?ьAB7B CD<DBEFG 6 B5BI A4E48:9AAOI 

6<;A4K9AV G 2000, 2012 F4 2017 DD., 4 @4>E<@4?ьAV – G 1997, 2003 F4 2018 DD., 

MB B5G@B6?9AB ECV?ьA<@ 6C?<6B@ >?V@4F<KA<I K<AA<>V6 A4 6EV A4E48:9AAO.  

10. #V8 8B84F>B6<@ 6C?<6B@ 6<><8V6 FD4AECBDFG G A4E48:9AAOI 5V?O 

8BDB7< 6<O6?9AB FD9A8 EFV=>B7B ;A<:9AAO CD<DBEFG 7VD>B>4LF4A4 ;6<K4=AB7B, 

4 G 89A8DBC4D>G >B?<64AAO CD<DBEFG ;4 DB>4@< 6V85G64?<EO 6V8CB6V8AB 8B 

CB7B8A<I G@B6, MB CV8F69D8:9AB ;A4KGM<@< >B9HVJVєAF4@< >BD9?OJVW. 

11. ' A4E48:9AAOI 5V?O 8BDB7< (A4 F?V 6C?<6G 6<><8V6 FD4AECBDFG F4 

CBL>B8:9AAO >4LF4AB6<@ @VA9DB@) ;4 C9DVB8 2008–2022 DD. ;A4KGMV 8B84FAV 

>B9HVJVєAF< >BD9?OJVW E9D98AьBW E<?< BFD<@4AB @V: VA89>E4@< D48V4?ьAB7B 

CD<DBEFG 7VD>B>4LF4A4 ;6<K4=AB7B F4 >?V@4F<KA<@< K<AA<>4@<: >V?ь>VEFN 

BC48V6 ;4 7V8DB?B7VKA<= DV>, E9D98AV@< ;<@B6<@< F9@C9D4FGD4@<, VA89>EB@ 

4D<8ABEFV ?VEV6 (FAI), 4 6V8’є@A<= >B9HVJVєAF >BD9?OJVW – ; @VAV@4?ьA<@< 

F9@C9D4FGD4@< ;4 7V8DB?B7VKA<= DV>. 

12.  BDHB?B7VKAV CB>4;A<>< C47BAV6 V ?<EF>V6 ?<C< E9DJ9?<EFBW, 

7VD>B>4LF4A4 ;6<K4=AB7B, >?9A4 7BEFDB?<EFB7B F4 59D9;< CB6<E?BW @B:GFь 

5GF< ;4EFBEB64AV 8?O BJVAN64AAO DV6AO F9IAB79AAB7B A464AF4:9AAO 6 
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A4E9?9A<I CGA>F4I. �B8ABK4E A9B5IV8AB 5D4F< 8B G647< VALV K<AA<>< 6C?<6G 

A4 DVEF V EF4A J<I 89D96, 6C?<6 O><I VAF97DGє D48V4?ьA<= CD<DVEF. 

 

�EAB6AV CG5?V>4цVW 88E9DF4AF4 74 @4F9DV4?4@8 DB78V?G: 

 

"D?B6Eь><= ".�., �B64?ь І. . �9A8DBVA8<>4JVO 7VD>B>4LF4A4 

;6<K4=AB7B 6 ;9?9A<I A4E48:9AAOI @. #B?F464. �VEB6<DBMG64AAO: VEFBD<KA4 F4 

VAAB64JV=A4 8VO?ьAVEFь G 74?G;V ?VEB6B7B 7BECB84DEF64 [9?9>FDBAA9 6<84AAO] 

:;5VDA<> @4F9DV4?V6 ІІ �E9G>D4WAEь>BW A4G>B6B-CD4>F<KABW >BAH9D9AJVW 8B 205-

DVKKO ; 8AO A4DB8:9AAO �. Є. HBA �D4HH4, @. "6DGK- 4?<A, 08 ?<EFBC484 2024 

DB>G.  4?<A :  4?<AEь><= H4IB6<= >B?98:. �<846A<JF6B :  (�, 2024. %.122–

124. [84]. 

"D?B6Eь><= ".�. �9D96’OA>B &.�., $94>JVO 89D96 A4 ;45DG8A9AAO CB6VFDO 

6<><84@< FD4AECBDFG G @. #B?F464. $BE?<A< F4 GD54AV;4JVO:  4F9DV4?< )IV 

 V:A4DB8ABW A4G>B6B-CD4>F<KABW >BAH9D9AJVW (�AVCDB, 3 ?NFB7B 2025 D.). 

�AVCDB, 2025. %. 131–134. [82]. 
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ВИ%��ВКИ &А $�К�����АЦ�� 

 

У 8<E9DF4JVW A46989AB F9BD9F<KAV G;474?ьA9AAO F4 4A4?V; 84A<I EFBEB6AB 

6<8B6B7B E>?48G 89D96 6 GD5BJ9AB;4I @. �B?F464 F4 BEB5?<6BEF9= D94>JVW 

CB>4;A<>V6 EF4AG F4 DBEFG 89D96 A4 8VN 4AFDBCVKA<I K<AA<>V6. 

1. �BDV6AOAAO CB>4;A<>V6 >?V@4FG ;4 1993–2022 DD. F4 ;4 DB>< 8BE?V8:9Aь 

(2021–2024 DD.) E6V8K<Fь CDB FD9A8 ;5V?ьL9AAO F9@C9D4FGD< CB6VFDO, 5V?ьL 

D4AAьB7B CBK4F>G F4 ;5V?ьL9AAO FD<64?BEFV 6979F4JV=AB7B C9DVB8G. �V?ь>VEFь 

BC48V6 V 7V8DBF9D@VKA<= >B9HVJVєAF G 2024 D. CBEFGC4?<EO 5474FBDVKA<@ 84A<@, 

MB A974F<6AB 6C?<64є A4 EFV=>BEFV 89D96 8B CD<DB8A<I V 4AFDBCVKA<I K<AA<>V6. 

2. В B5EF9:9A<I A4E48:9AAOI @. �B?F46< 6<;A4K9AB 30 6<8V6 

89A8DBH?BD< ; 21 DB8G 15 DB8<A. !4=5V?ьLBN @VDBN CD98EF46?9AV Acer 

platanoides, Aesculus hippocastanum, Tilia cordata F4 Populus nigra.  

3. У @VDG CV86<M9AAO 4AFDBCVKAB7B A464AF4:9AAO VA89>E< 6<8B6B7B 54-

74FEF64 (DMn), 6<DV6AOABEFV (EH) F4 DV;AB@4AVFABEFV (H) G 6G?<KA<I 

A4E48:9AAOI ;5V?ьLG64?<EO, 4 VA89>E 8B@VAG64AAO (DBP) ;@9ALG646EO.  V;A<JV 

6<8B6B7B E>?48G 89A8DBH?BD< 6G?<KA<I V C4D>B6<I A4E48:9Aь ;5V?ьLG64?<EO 

G @VDG CV86<M9AAO VAF9AE<6ABEFV 4AFDBCVKAB7B A464AF4:9AAO.  

4. У �D<DVK>B6B@G C4D>G E9D98 12 6<8V6 ?<EFOA<I 89D96 E6VF?B?N5AV 

DB5VAVO ;6<K4=A4 F4 59D9;4 CB6<E?4 DBEFGFь G ;BAV ; 6<EB><@ D9>D94JV=A<@ 

A464AF4:9AAO@, 6 O>V= CB>4;A<> 49D4JVW ґDGAFG 6A4E?V8B> GMV?ьA9AAO @4є 

A4=@9AL9 ;A4K9AAO. �V8F69D8:9AB 8BJV?ьAVEFь 6D4IG64AAO 9>B?B7VKA<I 

4@C?VFG8 K<AA<>V6 CV8 K4E 6<5BDG 6<8V6 89D96 8?O DB;L<D9AAO WIAьB7B 

4EBDF<@9AFG.  

5. ІA89>E E4AVF4DAB7B EF4AG 6EVI 6<8V6 89D96 ;5V?ьLG646EO G @VDG 

A4DBEF4AAO VAF9AE<6ABEFV DGIG FD4AECBDFG. !4=>D4M<@ 5G6 EF4A 8G54 

;6<K4=AB7B F4 DB5VAVW ;6<K4=ABW, 4 A4=7VDL<@ – 7VD>B>4LF4A4 ;6<K4=AB7B. 

6. !4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG CBL<D9AVEFь 

?<EF>V6 ?<C< E9DJ9?<EFBW ; A4O6AVEFN CBL>B8:9Aь EO74?4 100 %, 7VD>B>4LF4A4 
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;6<K4=AB7B F4 >?9A4 7BEFDB?<EFB7B – 87,8 V 86,4%, 4 59D9;< CB6<E?BW – ?<L9 

48,2 %. !4 ?<EFV 89D96 6<O6?9AB BCV><, @VA<, CB7D<;<, G>B?<, 74?< F4 C?O@<. 

�<EFO 7VD>B>4LF4A4 ;6<K4=AB7B C9D964:AB CBL>B8:G646 >4LF4AB6<= @VA9D 

Cameraria ohridella, >?9A4 7BEFDB?<EFB7B – 7D<5 Rhytisma acerinum, 

7. !4 6EVI 6<84I 89D96 6<O6?9AB BCV>< ?<EFO ;4 E9D98AьBW VAF9AE<6ABEFV 

DGIG FD4AECBDFG F4 ;5V?ьL9AAO WIAьB7B CBL<D9AAO ;4 6<EB>BW VAF9AE<6ABEFV 

DGIG FD4AECBDFG. �BL<D9AAO ?<EF>V6 V; BCV>4@< 5G?B A4=5V?ьL<@ A4 ?<CV 

E9DJ9?<EFV= (10,2±3,03 % V 42,2±4,94 % A4 8V?OA>4I V; E9D98AьBN F4 6<EB>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG 6V8CB6V8AB) F4 A4 >?9AV 7BEFDB?<EFB@G 

(12,5±3,31 % V 36,3±4,81 % 6V8CB6V8AB).   

8. !F4A 89D96 ?<C< E9DJ9?<EFBW F4 7VD>B>4LF4A4 ;6<K4=AB7B, O>V CV884AV 

?<L9 6C?<6G 6<><8V6 FD4AECBDFG, є 89MB >D4M<@, AV: 89D96 V; B5@9:9AAO@ 

DBEFG >BDVAAO, 4 EF4A 89D96 DB5VAVW ;6<K4=ABW, ?<C< E9DJ9?<EFBW F4 

7VD>B>4LF4A4 ;6<K4=AB7B, MB DBEFGFь CV8 6C?<6B@ ?<L9 6<><8V6 FD4AECBDFG, є 

89MB >D4M<@, AV: 89D96 V; @9I4AVKA<@ 6C?<6B@ A4 >DBAG.  

9. У @VDG CV86<M9AAO VAF9AE<6ABEFV DGIG FD4AECBDFG 6<;A4K9AB 

;@9AL9AAO CD<DBEFG C47BAV6 CBFBKAB7B DB>G, E9D98AьBW >V?ь>BEFV ?<EF>V6 A4 

C47BAV F4 WIAьBW C?BMV, 4 F4>B: ;5V?ьL9AAO K4EF>< CBL>B8:9ABW C?BMV ?<EF>V6. 

!4=5V?ьLBN @VDBN ;@9ALG646EO CD<DVEF C47BAV6 59D9;< CB6<E?BW, O><= A4 

8V?OA>4I V; E9D98AьBN F4 6<EB>BN VAF9AE<6AVEFN DGIG FD4AECBDFG 5G6 A4 21,7 

F4 33,2 % @9AL<@, AV: A4 8V?OA>4I V; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG. 

 V;A<JV E9D98AьBW >V?ь>BEFV ?<EF>V6 A4 C47BAV A4 8V?OA>4I V; E9D98AьBN F4 

A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG EF4AB6<?<  6V8 12,2 % A4 7VD>B>4LF4AV 

;6<K4=AB@G 8B 22,5 % A4 59D9;V CB6<E?V=, 4 A4 8V?OA>4I V; 6<EB>BN F4 A<;ь>BN 

VAF9AE<6AVEFN DGIG FD4AECBDFG – 6V8 20,7 % A4 7VD>B>4LF4AV ;6<K4=AB@G 8B 

37,3 % A4 59D9;V CB6<E?V=. 

10. Ч4EF>4 CBL>B8:9ABW C?BMV ?<EF>V6 7VD>B>4LF4A4 ;6<K4=AB7B F4 

>?9A4 7BEFDB?<EFB7B A4 8V?OA>4I V; E9D98AьBN VAF9AE<6AVEFN DGIG FD4AECBDFG 

5G?4 5V?ьLBN, AV: A4 8V?OA>4I V; A<;ь>BN VAF9AE<6AVEFN DGIG FD4AECBDFG, A4 
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30,6 V 11,8 % 6V8CB6V8AB. ВB8ABK4E A4 8V?OA>4I V; 6<EB>BN VAF9AE<6AVEFN DGIG 

FD4AECBDFG J9= CB>4;A<> 5G6 @9AL<@, AV: A4 8V?OA>4I V; E9D98AьBN 

VAF9AE<6AVEFN DGIG FD4AECBDFG, MB CB6’O;4AB ; A974F<6A<@ 6C?<6B@ 

;45DG8AN64KV6 CB6VFDO A4 5VBF<KAV K<AA<>< CBL>B8:9AAO ?<EFO.  

11. !9D98AV= DVKA<= D48V4?ьA<= CD<DVEF 7VD>B>4LF4A4 ;6<K4=AB7B G 

89A8DBC4D>G 5G6 5V?ьL<@, AV: 5V?O 8BDB7< ; VAF9AE<6A<@ DGIB@ FD4AECBDFG, 

O> G 1992–2007 DD. – 8B CBK4F>G VA64;VW >4LF4AB6B7B @VA9D4 (2,55±0,11 F4 

2,27±0,09 @@ 6V8CB6V8AB), F4> V G 2008–2023 DD. – CVE?O VA64;VW (1,91±0,10 F4 

1,36±0,08 @@ 6V8CB6V8AB). У 8DG7B@G C9DVB8V D48V4?ьA<= CD<DVEF 7VD>B>4LF4A4 

;6<K4=AB7B 5V?O 8BDB7< ;@9AL<6EO A4 40 %, 4 6 89A8DBC4D>G – A4 25 %.  

12.  VAV@4?ьAV ;A4K9AAO D48V4?ьAB7B CD<DBEFG 6 B5BI A4E48:9AAOI 

6<;A4K9AV G 2000, 2012 F4 2017 DD., 4 @4>E<@4?ьAV – G 1997, 2003 F4 2018 DD., 

MB B5G@B6?9AB ECV?ьA<@ 6C?<6B@ >?V@4F<KA<I K<AA<>V6 A4 6EV A4E48:9AAO.  

13. �V8 8B84F>B6<@ 6C?<6B@ 6<><8V6 FD4AECBDFG G A4E48:9AAOI 5V?O 

8BDB7< 6<O6?9AB FD9A8 EFV=>B7B ;A<:9AAO CD<DBEFG 7VD>B>4LF4A4 ;6<K4=AB7B, 

4 G 89A8DBC4D>G >B?<64AAO CD<DBEFG ;4 DB>4@< 6V85G64?<EO 6V8CB6V8AB 8B 

CB7B8A<I G@B6, MB CV8F69D8:9AB ;A4KGM<@< >B9HVJVєAF4@< >BD9?OJVW. 

14. У A4E48:9AAOI 5V?O 8BDB7< ;4 C9DVB8 2008–2022 DD. ;A4KGMV 8B84FAV 

>B9HVJVєAF< >BD9?OJVW BFD<@4AB @V: VA89>E4@< D48V4?ьAB7B CD<DBEFG 

7VD>B>4LF4A4 ;6<K4=AB7B F4 >V?ь>VEFN BC48V6 ;4 7V8DB?B7VKA<= DV>, E9D98AV@< 

;<@B6<@< F9@C9D4FGD4@< = VA89>EB@ 4D<8ABEFV ?VEV6 (FAI), 4 6V8’є@A<= 

>B9HVJVєAF >BD9?OJVW – ; @VAV@4?ьA<@< F9@C9D4FGD4@< ;4 7V8DB?B7VKA<= DV>. 

15.  BDHB@9FD<KAV CB>4;A<>< C47BAV6 V ?<EF>V6 ?<C< E9DJ9?<EFBW, 

7VD>B>4LF4A4 ;6<K4=AB7B, >?9A4 7BEFDB?<EFB7B F4 59D9;< CB6<E?BW @B:GFь 

5GF< ;4EFBEB64AV 8?O BJVAN64AAO DV6AO F9IAB79AAB7B A464AF4:9AAO 6 

A4E9?9A<I CGA>F4I. ВB8ABK4E A9B5IV8AB 5D4F< 8B G647< VALV K<AA<>< 6C?<6G 

A4 DVEF V EF4A J<I 89D96, 6C?<6 O><I VAF97DGє D48V4?ьA<= CD<DVEF. 

 



142 

 

!�И!�� ВИ�� И!"А�ИХ ��� �� 

 

 

1. �=4@5є20 ". .., �>9GC: �. (., �C;P10=AP:0 І.  ., ,25FP  . �., 

�8H=52AP:89 �. �. �425=B82=V :><0E8-<V=5@8 2 75;5=8E =0A0465==SE 

<. �8B><8@0. �VAV2=8FB2> V 03@>;VA><5;V>@0FVS. 2022. �8?. 140. %.57–63. 

2. �B@0<5=B>20 �. "., 'Bє2AP:0 ".  . %B0B8AB8G=V <5B>48 2 1V>;>3VW. 

)0@:V2: )!' V<5=V �.!. �0@07V=0, 2007. 288 A. 

3. �01V9 �. (., )C4>20 �.  ., �>=4@0B5=:> ". Є., #>=><0@5=:> �.  . �?;82 

B@0=A?>@B=8E G8==8:V2 =0 5:>;>3VG=89 AB0= 25;8:8E <VAB. �V3Vє=0 =0A5;5=8E 

<VAFP: 71. =0C:. ?@0FP. 2011. �8?. 58. %. 57–60. 

4. �09@0: ".  ., %0<>@>4>2 �.  ., #0=0A5=:> &. �. #0@:8 #>;B02I8=8: 

VAB>@VS AB2>@5==S, ACG0A=89 AB0= 45=4@>D;>@8, H;SE8 715@565==S V @>728B:C. 

#>;B020: �5@AB:0, 2007. 276 A.  

5. �5AA>=>20 �. #. (VB>V=48:0FVS B0 DVB><>=VB>@8=3. !02G.?>AV1=8:. 

�=V?@>2AP:89 45@602=89 03@0@=>-5:>=><VG=89 C=V25@A8B5B. �=V?@>: �5@40 2024. 

206 A. 

6. �5AA>=>20 �. #., �C@15=:> Є. І. $V7=><0=VBBS 45=4@>D;>@8 C 

=0A0465==SE 2C;.  0@H0;0 $.  0;8=>2AP:>3>. $>A;8=8 B0 C@10=V70FVS: 

 0B5@V0;8 45ASB>W  V6=0@>4=>W =0C:>2>-?@0:B8G=>W :>=D5@5=FVW «$>A;8=8 B0 

C@10=V70FVS». (�=V?@>, 3 15@57=S 2021 @.). �=V?@>, 2021. %. 10.  

7. �5AA>=>20 �. #., І20=G5=:> ". Є. �84>25 @V7=><0=VBBS B0 68BBє289 AB0= 

45@52=8E @>A;8= C =0A0465==SE ?@>A?5:BC І20=0  075?8 <. �=V?@>. #8B0==S 

1V>V=48:0FVW B0 5:>;>3VW. 2019. �8?. 24, № 2. %. 101–125.  

8. �5AA>=>20 �. #., І20=G5=:> ". Є. "FV=:0 284>2>3> @V7=><0=VBBS B0 

68BBє2>3> AB0=C ?@84>@>6=VE =0A0465=P ?@. %. !V3>S=0 <. �=V?@>. #8B0==S 

1V>V=48:0FVW B0 5:>;>3VW. 2019. �8?. 24, № 1. %. 36–56.  

9. �5AA>=>20 �. #., І20=G5=:> ". Є., %:;S@5=:> �. �. �84>25 1030BAB2> 

45@52=8E =0A0465=P B0 WE 68BBє289 AB0= 2 "1CEV2AP:><C ?0@:C 



143 

 

�=V?@>?5B@>2AP:>W >1;0ABV. !0C:. 2VA=8: !�&' ':@0W=8. 2024. �8?. 34. №2. 

%.17–25.  

10. �5AA>=>20 �. #., #>=><0@P>20 ". �., І20=G5=:> ". Є.. �84>25 

@V7=><0=VBBS B0 68BBє289 AB0= 45@52=8E =0A0465=P 274>26 02B>B@0A8 ?V245==>3> 

=0?@S<C <VAB0 �=V?@>?5B@>2AP:. #8B0==S 1V>V=48:0FVW B0 5:>;>3VW. 2014. �8?. 19, 

№ 2. %. 64–84.  

11. �5AA>=>20 �. #., +>=3>20 �. %.  >@D><5B@8G=V ?>:07=8:8 45@52=8E 

@>A;8= 2 V=48:0FVW 701@C4=5==S 4>2:V;;S. �:>;>3VG=V =0C:8: =0C:>2>-?@0:B8G=89 

6C@=0;. 2023. �8?. 1(46). %. 102–108.  

12. �5AA>=>20 �. #., .A8?V20 &. І. �?;82 206:8E <5B0;V2 =0 AB0= ?V3<5=BV2 

C E;>@>?;0AB0E 45@52=8E @>A;8=. �VA=8: 70?>@V7P:>3> 45@602=>3> C=V25@A8B5BC. 

�0?>@V66S: �!', 1998. № 1. %. 109–111. 

13. �8;8< �. $., %5<5@5=:> !.  ., %<>;S@ !. ". #@8@VG:>289 ?0@: C 

#>;B02V S: 206;820 C @5:@50FV9=><C 2V4=>H5==V 75;5=0 7>=0 <VAB0.  0B5@V0;8 V 

<V6=0@. =0C:.-?@0:B. :>=D. )0@:V2AP:89 =0FV>=0;P=89 02B><>1V;P=>-4>@>6=89 

C=V25@A8B5B, 2019. )0@:V2, 2019. %. 36–39.  

14. �>=40@C:  . �., *5;VI52 ". �. "FV=:0 704>2V;P=>ABV C<>2 A5@54>28I0 

5:>B>?V2 B0 ?@>3=>7=5 <>45;R20==S AB0=C F5=>?>?C;SFV9 284V2 @0@8B5B=>W 

;VA>2>W D;>@8 (=0 ?@8:;04V BR;P?0=0 4V1@>2=>3>). �VAV2=8FB2> V 

03@>;VA><5;V>@0FVS. 2015. �8?. 126. %. 188–201. 

15. �5@35;5A .. І., �0;5B8G І. �., �0=>20 �. �., �04>@>6=89 �.  ., 

$5H5BG5=:> �. І., $810;:0 І. ". $50:FVW :;5=0 3>AB@>;8AB>3> (Acer platanoides L.) 

<VAP:8E =0A0465=P =0 2?;82 :><?;5:AC DV78G=8E D0:B>@V2 0=B@>?>35==>3> 

?>E>465==S. �R48=0 B0 4>2:V;;S. #@>1;5<8 =5>5:>;>3VW. 2016. �8?. 3–4 (26). 

%. 111–125. 

16. �848 @>4C Tilia L. C =0A0465==SE <. �8є20 / !. ". ";5:AV9G5=:>, 

 . ". %>20:>20, ". �. %>20:>2, ". І. �8B0є2, %. І. %;RA0@. �.: *# �" #$�!&, 

2013. 246 A. 

17. �;0A5=:> !. ". �8:>@8AB0==S V=45:AV2 68BBє2>3> AB0=C 4;S 

<>=VB>@8=3C <VAP:8E =0A0465=P. �V>;>3VS B0 5:>;>3VS. 2024. &.10. №2. %.26–33.  



144 

 

18. �;0A5=:> !. ". %B@0B53VW 040?B0FVW 45@52 4> C<>2 C@10=V7>20=>3> 

A5@54>28I0. !0C:>289 2VA=8: !�&' ':@0W=8. 2025. �8?. 35. %. 9–15  

19. �<VAB 701@C4=R20GV2 C 0B<>AD5@=><C ?>2VB@V <. #>;B020 

https://nupp.edu.ua/page/upravlinnya-yakistyu-atmosfernogo-povitrya-aglomeratsii-

poltava.html 

20. �0=010 �. �. �84>25 @V7=><0=VBBS B0 DVB>A0=VB0@=89 AB0= 45@52=8E 

=0A0465=P F5=B@0;P=>W G0AB8=8 <VAB0 )<5;P=8FP:>3>. �VA=8: !'��#. 

%V;PAP:>3>A?>40@AP:V =0C:8: 71. =0C:. ?@0FP. $V2=5: !'��#, 2016. �8?. 2(74). 

%. 47–55. 

21. �;V1>28FP:0 !. І., #0@?0= �. І. �8?0 A5@F5;8AB0 (Tilia cordata L.) S: 

1V>V=48:0B>@ AB0=C 701@C4=5==S C@10=V7>20=8E B5@8B>@V9 206:8<8 <5B0;0<8. 

Ecology and noospherology. 2013. �8?. 3–4). %. 89–94.  

22. �>=G0@5=:> І. �. (VB>V=48:0FVS 0=B@>?>35==>3> =020=B065==S. �=V?@>, 

2017. 127 A.  

23. �5=4@>D;>@0 ':@0W=8. �8:>@>A;V 9 :C;PB82>20=V 45@520 V :CIV. 

#>:@8B>=0AV==V. +0AB8=0 І /  .�. �>E=>, �.І. #0@E><5=:>, �.'. �0@C15=:> B0 V=. 

�: (VB>A>FV>F5=B@, 2003. 451 A.  

24. �5=4@>D;>@0 ':@0ï=8. �8:>@>A;V 9 :C;PB82>20=V 45@520 V :CIV: 

�>2V4=8:. +. 2: #>:@8B>=0AV==V / �>E=>  . �., �.І. #0@E><5=:>, �.'. �0@C15=:> 

B0 V=. �.: (VB>A>FV>F5=B@, 2005. 716 c. ISBN 966-306-096-5  

25. �5@52’S=:> &. �., "@;>2AP:89 ". �.  >=VB>@8=3 AB0=C 45@52 2 

C@1>F5=>70E <. #>;B020. �>;5A=V:>2AP:V G8B0==S: <0B5@V0;8 �A5C:@. =0C:.-?@0:B. 

:>=D., )0@:V2, 19 ;8AB>?. 2024 @. / )0@:V2. =0F. C=-B <VAP:. 3>A?-20 

V<. ".  . �5:5B>20, �C30=AP:. =0F. C=-B V<. &. ,52G5=:0, �=V?@>2AP:. 45@6. 

03@0@.-5:>=. C=-B [B0 V=. ; @54:>;.: !.". ";5:AV9G5=:>, '. . %>:>;5=:>, 

 .". #>4>;PE>20]. )0@:V2: )!' � V<. ".  . �5:5B>20, 2024. %. 37–39. ISBN 978-

966-695-613-5  

26. �V4CE /. #. "A=>28 1V>V=48:0FVW. �.: !0C:>20 4C<:0, 2012. 344 A. 

27. �V4CE /. #. $>A;8==89 A2VB ':@0W=8 2 0A?5:BV :;V<0B8G=8E 7<V=. �.: 

!0C:. 4C<:0, 2023. 202 A. 



145 

 

28. �>1@>G0є20 �.!., �>B>2  .�. "?@545;8B5;P 2OAH8E @0AB5=89 

':@08=O. �.: (8B>A>F8>F5=B@, 1997. 548 A.  

29. �>2:V;;S #>;B02I8=8.  >=>3@0DVS / �0 703.@54. �>;V:0 ..%., І;;SH 

".�. #>;B020: �>?V-F5=B@, 2014. 256 A.  

30. �0W:0 �. �., �0@?8= !. І. �5=4@>D;>@8AB8G=89 A:;04 2C;8G=8E 

=0A0465=P <VAB0 �P2>20. !0C:>2V ?@0FV �VAV2=8G>W 0:045<VW =0C: ':@0W=8: 71V@=8: 

=0C:>28E ?@0FP. �P2V2: $�� !�&' ':@0W=8. 2014. �8?. 12. %. 69–72.   

31. �09F520 І. �5=4@>1V>=B=V DV;>D038 Tilia L. C =0A0465==SE <. �=V?@>: 

25A=S=0 D5=>;>3VG=0 3@C?0. #8B0==S 1V>V=48:0FVW B0 5:>;>3VW. �0?>@V66S: �!', 

2018. �8?. 23. № 1. %. 146–168.  

32. �09F520 І. �><0E8-DV;>D038 Quercus robur l. 2 C@1>F5=>70E <. �=V?@>. 

Fundamental And Applied Researches: Contemporary Scientifical and practical 

Solutions and Approaches. Interdisciplinary Prospects/[Editors: A. Dushniy, M. 

Makhmudov, M. Strenacikova, V. Ilnytskyi, I. Zymomrya]. Banska Bystrica–Baku–

Uzhhorod–Kherson–Kryvyj Rih: Posvit, 2019. ISBN 978-617-7401-47-5. – 2019. 

%. 327. 

33. �09F520 І, �6830= O. (VB>A0=VB0@=89 AB0= Acer tataricum L. 2 

C@1>F5=>70E ?@02>15@56=>W G0AB8=8 <. �=V?@0. �VA=8: �P2V2AP:>3> 

C=V25@A8B5BC. %5@VS 1V>;>3VG=0. 2022. №. 87. %. 99–111. 

34. �0SGC: �. /. �5=4@>;>3VS: ?V4@CG=8:. �P2V2: �?@V>@V, 2008. 656 A. 

35. �V=G5=:> ". �., ,2845=:> І.  ., )0@G5=:> �. #. �8=0<V:0 @>ABC V AB0=C 

45@52 :;5=0 3>AB@>;8AB>3> =0 4V;S=:0E V7 @V7=>R V=B5=A82=VABR @CEC B@0=A?>@BC 

2 <. )0@:>2V. �V>;>3VS B0 5:>;>3VS. 2025. &.10. №2. %. 42–50.  

36. І20=G5=:> ". Є. �=0;V7 284>2>3> A:;04C B0 A0=VB0@=>3> AB0=C 45@52=8E 

=0A0465=P ?0@:C �8@8;V2:0 (V<. %. . �V@>20) <. �=V?@>. #8B0==S 1V>V=48:0FVW B0 

5:>;>3VW. 2015. �8?. 20, № 2. %. 104–121. 

37. І20=G5=:> ". Є. �84>25 @V7=><0=VBBS B0 B0:A0FV9=V ?>:07=8:8 45@52=>W 

@>A;8==>ABV *5=B@0;P=>3> ?0@:C :C;PBC@8 V 2V4?>G8=:C <. �0<’S=AP:5. #8B0==S 

1V>V=48:0FVW B0 5:>;>3VW. 2017. �8?. 22, № 1. %. 66–85.  



146 

 

38. І20=G5=:> ". Є. �5=4@>D;>@0 A>A=>2>3> A:25@C <. �=V?@>: 284>289 

0A>@B8<5=B 9 B0:A0FV9=V E0@0:B5@8AB8:8. #8B0==S 1V>V=48:0FVW B0 5:>;>3VW. 2018. 

�8?. 23, № 1. %. 48–60.   

39. І20=G5=:> ". Є. %CG0A=89 AB0= 45=4@>D;>@8 ?0@:C :C;PBC@8 V 

2V4?>G8=:C <. �V;P=>3V@AP: �=V?@>?5B@>2AP:>W >1;0ABV. #8B0==S 1V>V=48:0FVW B0 

5:>;>3VW. 2017. �8?. 22, № 2. %. 39–61.  

40. І20=G5=:> ". Є. &0:A>=><VG=89 A:;04 B0 68BBє289 AB0= 45@52=8E 

=0A0465=P 2C;. .. %02G5=:0 <. �=V?@>. #8B0==S 1V>V=48:0FVW B0 5:>;>3VW. 2018. 

�8?. 23, № 2. %. 80–96. 

41. І20=G5=:> ". Є., �5AA>=>20 �. #. �=0;V7 45=4@>D;>@8 =0A0465=P 

 >;>4V6=>3> ?0@:C <. �=V?@>?5B@>2AP:. �V>;>3VS B0 5:>;>3VS. 2015. &.1, № 1. 

%. 20–32.  

42. І20=G5=:> ". Є., �5AA>=>20 �. #. �84>25 @V7=><0=VBBS B0 5AB5B8G=0 

E0@0:B5@8AB8:0 =0A0465=P A5;8I=>3> ?0@:C (A<B І;0@V>=>25). #8B0==S AB5?>2>3> 

;VA>7=02AB20 B0 ;VA>2>W @5:C;PB820FVW 75<5;P. 2020. &. 49. %. 26–47. 

43. І;;SH ". �., �><;520 .. �. �=0;V7 2?;82C :;V<0B8G=8E D0:B>@V2 =0 

@V25=P 701@C4=5==S 0B<>AD5@8 <. #>;B028. �VA=8: )0@:V2AP:>3> =0FV>=0;P=>3> 

C=V25@A8B5BC V<. �. !. �0@07V=0. %5@VS «�:>;>3VS». 2017. �8?.16 (#@8A2SG5=89 

10-@VGGR 5:>;>3VG=>3> D0:C;PB5BC). %. 73–77.  

44. І=AB@C:FVS 7 B5E=VG=>W V=25=B0@870FVW 75;5=8E =0A0465=P C =0A5;5=8E 

?C=:B0E ':@0W=8, 70B25@465=0 =0:07>< �5@602=>3> :><VB5BC 1C4V2=8FB20, 

0@EVB5:BC@8 B0 68B;>2>W ?>;VB8:8 ':@0W=8 2V4 24.12.2001 № 226 B0 

70@5єAB@>20=>W C  V=VAB5@AB2V RAB8FVW ':@0W=8 25.02.2002 70 № 182/6470. 

45. ІI5=:> �., #V44C1=0 .. �5=4@>D;>@0 <V:@>@09>=C "3=V2:0 

(<. #>;B020) B0 WW >A>1;82>ABV. �V>;>3VS B0 5:>;>3VS. 2020. �8?. 6(1-2). %. 44–47.   

46. �0@40H Є. %. "A>1;82>ABV B@>DVG=>W 0:B82=>ABV DV;>D03V2 C 75;5=8E 

=0A0465==SE <. )0@:>20 (':@0W=0). �VABV )0@:V2AP:>3> 5=B><>;>3VG=>3> 

B>20@8AB20. 2021. &. XXIX, 28?. 1. %. 77–84. DOI: 10.36016/KhESG-2021-29-1-7. 



147 

 

47. �0@40H Є. %., %>:>;>20 І.  . %B@C:BC@0 :><?;5:AV2 :><0E-DV;>D03V2 

;8ABS=8E =0A0465=P <. )0@:V2. �V>@V7=><0=VBBS, 5:>;>3VS B0 5:A?5@8<5=B0;P=0 

1V>;>3VS. 2020, 22(1): 68–81. doi:https://doi.org/10.34142/2708-5848.2020.22.1.07.   

48. �0@?8= !. І. (VB>?0B>35=8 B0 H:V4=8:8 284V2 @>4C Tilia L. 2 C<>20E 

<VAB0 �P2>20. !0C:>289 2VA=8: !�&' ':@0W=8. 2016. �8?. 26.4. %. 76–82.  

49. �0@?8= !. І., �0W:0 �. �., %>E0=PG0: $. $.  >@D><5B@8G=V ?>:07=8:8 

0A8<V;SFV9=>3> 0?0@0BC 284V2 @>4C Tilia L. 2 C@1>35==8E C<>20E �P2>20. 

!0C:>289 2VA=8: !�&' ':@0W=8. 2015. �8?. 25(4). %. 35–39.  

50. �;V<0B>35==V 7<V=8 @>A;8==>3> A2VBC ':@0W=AP:8E �0@?0B : <>=>3@0DVS 

/ �V4CE /. #., +>@=59 І. І., �C460: �. �. B0 V=.; =0C:. @54. /.#. �V4CE, І. І. +>@=59. 

+5@=V2FV: �@C: �@B, 2016. 280 A.  

51. �>20;52AP:89 %. �., ,5?5;R:  . ". �5=4@>D;>@0 <VAB0 �CFP:0. 

 >=>3@0DVS. �CFP:, 2019. 197 A. 

52. �>20;P І.  . �5=4@>E@>=>;>3VG=V 70A048 >FV=R20==S A>A=>28E V 

4C1>28E 45@52>AB0=V2 ':@0W=8: <>=>3@0DVS. ).:  0GC;i=, 2023. 252 A. ISBN 978-

617-8195-25-0 

53. �>20;P І.  .,  V:C;V=0 І.  . �5=4@>E@>=>;>3VG=V 4>A;V465==S 

:V=AP:>3> :0HB0=0 728G09=>3>, ?>H:>465=>3> :0HB0=>2>R <V=CRG>R <V;;R 2 

;VA>AB5?C. !0C:>289 2VA=8: !�&' ':@0W=8. �P2V2: $�� !�&' ':@0W=8. 2012. 

�8?. 22 (10). %. 40–45.  

54. �>;є=:V=0  . %. %B0= ;8?8 4@V1=>;8AB>W (Tilia cordata Mill.) C 75;5=8E 

=0A0465==SE <VAB0 )0@:V2 (70 40=8<8 25A=S=>3> >1AB565==S). !0C:>289 2VA=8: 

!�&' ':@0W=8. 2020. �8?. 30(5). %. 25–30. 

55. �>;є=:V=0  . %. "FV=R20==S AB0=C B0 45:>@0B82=>ABV :;5=V2 C 

�5=4@>?0@:C )!�':  0B5@V0;8 ?V4AC<:>2>W =0C:>2>W :>=D5@5=FVW 

?@>D5A>@AP:>-28:;040FP:>3> A:;04C, 0A?V@0=BV2 V 74>1C20GV2, G0AB8=0 II (23–24 

15@57=S 2016 @., )!�' V<. �.�. �>:CG0є20). ).: )!�', 2016. %. 89–90. 

56. �>@H8:>2 І.І., �>B>2 �.%.,  8E55=:> І.#. B0 V=. �70є<>4VS @>A;8= 7 

B5E=>35==> 701@C4=5=8< A5@54>28I5<. %BV9:VABP. (VB>V=48:0FVS. "?B8<V70FVS. 

�8W2: !0C:>20 4C<:0. 1995. 191 A.  

https://doi.org/10.34142/2708-5848.2020.22.1.07


148 

 

57. �C:V=0 ".  ., ,2845=:> І.  ., )0@G5=:> �. #. �V>B8G=V G8==8:8 

?>H:>465==S ;8ABS 45@52 @>4C Acer L. 2 C@1>F5=>70E )0@:>20. �V>@V7=><0=VBBS, 

5:>;>3VS B0 5:A?5@8<5=B0;P=0 1V>;>3VS. 2024, &>< 26, №1. %. 22–32.   

58. �CG5@S289 �. #. '@1>5:>;>3VS. �P2V2: %2VB, 2001. 440 A.  

59. �02@>2 �. �., %;>1>45=R: ". І., %02GC: �. �. %B0= 75;5=8E =0A0465=P 

<VAB0 '<0=P. !0C:>289 2VA=8: !�&' ':@0W=8. 2019. �8?. 29, № 8. %. 25–30.   

60. �52>= (. �5;5=V =0A0465==S 2 0=B@>?>35==><C B@0=AD>@<>20=><C 

A5@54>28IV: <>=>3@0DVS. �.: �84-2> !!* І��, 2008. 364 A. 

61. �5>=BPє2 �. �. 2007. (;>@8AB8G=89 0=0;V7 C <V:>;>3VW. )0@:V2: "A=>20. 

160 A.  

62. �>28=AP:0 �.  ., �09F520 І. �., &8I5=:> �. �. �84>289 A:;04 B0 

68BBє289 AB0= 75;5=8E =0A0465=P ?@>A?5:BC �V@>20 B0 2C;8FV &8B>20 

<.  �=V?@>?5B@>2AP:. #8B0==S 1V>V=48:0FVW B0 5:>;>3VW. �0?>@V66S: �!', 2013. 

�8?. 18, № 1. %. 116–125.   

63.  0A0;PAP:89 �. #., �C7=єF>2 %. І. �?;82 ?0@:>28E =0A0465=P =0 

B5<?5@0BC@=89 @568< C@10=V7>20=>3> A5@54>28I0. !0C:>289 2VA=8: !�&' 

':@0W=8. 2018. �8?. 28 (7). %. 49–52. 

64.  0A0;PAP:89 �. #.,  >@40B5=:> І. �. �07>- V 48<>ABV9:VABP :C;PB82>-

20=8E 284V2 @>4C Tilia L. 2 C<>20E C@10=V7>20=>3> A5@54>28I0 #@02>15@56=>3> 

�VA>AB5?C ':@0W=8 (=0 ?@8:;04V 2C;8G=8E =0A0465=P <VAB �8є20 B0 �V;>W *5@:28). 

!0C:>289 2VA=8: !�&' ':@0W=8. 2014. �8?. 24.4. %. 104–108. 

65.  0B:>2AP:0 %. І. "FV=R20==S 284>2>3> A:;04C 70E8A=8E =0A0465=P 

?@><8A;>2>3> <V:@>@09>=C <VAB0 �8B><8@0. !0C:>289 2VA=8: !�&' ':@0W=8. 

2015. �8?. 25.2. %. 115–119.   

66.  0BCAS:  . �. %CG0A=89 AB0= @>728B:C E2>@>1 B0 H:V4=8:V2 75;5=8E 

=0A0465=P <. �V==8FV B0 >FV=:0 WE=P>3> 2?;82C =0 68BBє740B=VABP 45@52=8E 

@>A;8=. %V;PAP:5 3>A?>40@AB2> B0 ;VAV2=8FB2>: 71. =0C:. ?@. �!�'. 2019. № 13. 

%. 217–227.  



149 

 

67.  5;P=8: &. І. %B0= 2C;8G=8E =0A0465==SE F5=B@0;P=>W G0AB8=8 

<. %C<8. �VA=8: %C<AP:>3> =0FV>=0;P=>3> 03@0@=>3> C=V25@A8B5BC. %5@VS: 

�3@>=><VS V 1V>;>3VS. 2015(9). %. 219–224.  

68.  5;P=8: &.  І.,  5;P=8: �. �. �84>289 A:;04 V :V;P:VA=0 CG0ABP 

45@52=8E ?>@V4 C 2C;8G=8E =0A0465==SE <VAB0 %C<8. !0C:>289 2VA=8: 

!0FV>=0;P=>3> C=V25@A8B5BC 1V>@5AC@AV2 V ?@8@>4>:>@8ABC20==S ':@0W=8. %5@. 

�VAV2=8FB2> B0 45:>@0B82=5 A04V2=8FB2>. �., 2013. �8?. 187 (3). %. 49–55. 

69.  5B>48G=V 2:07V2:8 7 =03;S4C, >1;V:C B0 ?@>3=>7C20==S ?>H8@5==S 

H:V4=8:V2 V E2>@>1 ;VAC 4;S @V2=8==>W G0AB8=8 ':@0W=8 / C:;040G �.�.  єH:>20. 

)0@:V2: &"� #;0=5B0-#@V=B, 2020. 92 A. 

70.  єH:>20 �. �. �8S2;5==S GC6>@V4=8E H:V4;828E :><0E ?V4 G0A 

<>=VB>@8=3C C@1>5:>A8AB5< / <0B5@V0;8 ІІІ �A5C:@. =0C:.-?@0:B. :>=D. 

«�>;5A=V:>2AP:V G8B0==S», ?@8A2SG5=>W ?0<ʼSBV ?@>D. ". І. �>;5A=V:>20, )0@:V2, 

19 ;8AB>?. 2024 @. )0@:V2 : )!' � V<. ".  . �5:5B>20, 2024. %. 42–44. ISBN 978-

966-695-613-5%. 

71.  єH:>20 �. �. �<V=0 :;V<0BC B0 <VAP:V =0A0465==S. �VA>289 

2VA=8:.  2017. №11–12. %. 10–13. 

72.  єH:>20 �. �.,  V:C;V=0 І.  . "?B8<V70FVS >1;V:C G8A5;P=>ABV 

:0HB0=>2>3> <V=5@0 Cameraria ohridella Deschka and Dimic, 1986 (Lepidoptera: 

Gracillariidae). �VAV2=8FB2> V 03@>;VA><5;V>@0FVS. 2008. �8?. 114. %. 182–186. 

73.  єH:>20 �. �.,  V:C;V=0 І.  . #@>AB>@>2>-G0A>20 48=0<V:0 ?>?C;SFV9 

;8?>2>3> <V=5@0 C 75;5=8E =0A0465==SE )0@:V2I8=8. !0C:. 2VA=8: !'�І#'. 

2012. �8?. 171, G0AB. 3. %.159–166. 

74.  єH:>20 �. �., %:@8;P=8: .. Є., �>H5;Sє20 /. �. %0=VB0@=89 AB0= 

15@578 ?>28A;>W C �V2>15@56=><C ;VA>AB5?C ':@0W=8: <>=>3@0DVS. )0@:V2: 

 0GC;V=, 2023.163 A. 5 A. V;. ISBN 978-617-8195-37-3 

75.  V:C;V=0 І.  . %57>==89 @>728B>: ;8?>2>3> <V=5@0 Phyllonorycter issikii 

Kumata, 1963 (Lepidoptera: Gracillariidae) C 75;5=8E =0A0465==SE )0@:V2I8=8. 

�72. )0@P:. Q=B><>;. >-20. 2011. &. XIX, 2O?. 1. %. 57–61. 



150 

 

76. ";5:AV9G5=:> !., %>20:>20  ., %>20:>2 "., +83@8=5FP �., �CBS  . 

(2012). �5=4@>E@>=>;>3VG=89 0=0;V7 ;8?8 A5@F5;8AB>W (Tilia cordata Mill.) 2 

C<>20E C@10=V7>20=>3> A5@54>28I0. !0C:>2V ?@0FV �VAV2=8G>W 0:045<VW =0C: 

':@0W=8. 2012. �8?. 10. %. 172–176. 

77. ";5:AV9G5=:> !. ".,  0B:>2AP:0 %. І. �:>;>3VG=0 @>;P 

><>;>46C20;P=>3> >1@V7C20==S 45@52 @>4C Tilia L. C 2C;8G=8E =0A0465==SE 

�8B><8@0. !0C:>289 2VA=8: !�&' ':@0W=8. 2015. �8?. 25(9). %. 14–18.   

78. "@;>2AP:89 ". �. І=48:0FVS 5:>;>3VG=8E C<>2 70 A:;04>< 45=4@>D;>@8 

C @V7=8E 7>=0E #@8@VG:>2>3> ?0@:C <. #>;B020. �V>;>3VS B0 5:>;>3VS. 2024. &.10. 

№1. %. 32–40.  

79. "@;>2AP:89 ". �. #>H8@5=VABP V ?>:07=8:8 AB0=C >:@5<8E 284V2 

45=4@>D;>@8 <. #>;B028. «!0C:>2V G8B0==S V<5=V �. . �8=>3@04>20»:  0B5@V0;8 

VІ->W �A5C:@0W=AP:>W =0C:>2>-?@0:B8G=>W :>=D5@5=FVW 74>1C20GV2 28I>W >A2VB8 B0 

<>;>48E CG5=8E. 23–24 B@02=S 2024 @>:C. )5@A>=: 2024. %.76–78.   

80. "@;>2AP:89 ". �. $V7=><0=VBBS 45=4@>D;>@8 ?0@:V2 V 2C;8FP #>;B028 2 

C<>20E 0=B@>?>35==>3> =020=B065==S. �V>@V7=><0=VBBS, 5:>;>3VS B0 

5:A?5@8<5=B0;P=0 1V>;>3VS. 2024. &.26 (1). %. 88–98. https://doi.org/10.34142/2708-

5848.2024.26.1.09. 

81. "@;>2AP:89 ".�. %8AB5<0B8G=89 0=0;V7 45:>@0B82=8E A>@BV2 B0 D>@< 

45@52 2 >75;5=5==V 2C;8FP <. #>;B020. %P><0 <V6=0@>4=0 :>=D5@5=FVS <>;>48E 

CG5=8E «)0@:V2AP:89 ?@8@>4=8G89 D>@C<». (16–17 B@02=S 2024 @.): 71V@=8: 

=0C:>28E ?@0FP. )0@:V2: )!#' V<5=V �. %. %:>2>@>48, 2024. %. 99–100. 

82. "@;>2AP:89 ". �., �5@52’S=:> &.�., $50:FVS 45@52 =0 701@C4=5==S 

?>2VB@S 28:840<8 B@0=A?>@BC C <. #>;B020. $>A;8=8 B0 C@10=V70FVS:  0B5@V0;8 

)IV  V6=0@>4=>W =0C:>2>-?@0:B8G=>W :>=D5@5=FVW (�=V?@>, 3 ;RB>3> 2025 @.). 

�=V?@>, 2025. C. 131–134.  

83. "@;>2AP:89 ". �., �5@52’S=:> &. �. %0=VB0@=89 AB0= 45@52 ?V4 @V7=8< 

0=B@>?>35==8< 2?;82>< C =0A0465==SE #>;B028. �V>;>3VS B0 5:>;>3VS.2025. &.10. 

№2. %. 80–88.  



151 

 

84. "@;>2AP:89 ". �., �>20;P І.  . �5=4@>V=48:0FVS 3V@:>:0HB0=0 

728G09=>3> 2 75;5=8E =0A0465==SE <. #>;B020. �VA>28@>IC20==S: VAB>@8G=0 B0 

V==>20FV9=0 4VS;P=VABP C 30;C7V ;VA>2>3> 3>A?>40@AB20 [5;5:B@>==5 

2840==S]:71V@=8: <0B5@V0;V2 ІІ �A5C:@0W=AP:>W =0C:>2>-?@0:B8G=>W :>=D5@5=FVW 

4> 205-@VGGS 7 4=S =0@>465==S �. Є. D>= �@0DD0, <. "2@CG- 0;8=, 08 ;8AB>?040 

2024 @>:C.  0;8= :  0;8=AP:89 D0E>289 :>;546. �8402=8FB2> :  (�, 2024. 

%. 122–124. 

85. #02;R:>20 !. (., �53>AB0є20 &. �. �<V=8 0=0B><>-<>@D>;>3VG=8E 

?>:07=8:V2 @>A;8= @>4C Acer L. 2 C<>20E <. �=V?@>. #8B0==S AB5?>2>3> 

;VA>7=02AB20 B0 ;VA>2>W @5:C;PB820FVW 75<5;P. 2016. �8?. 45. %. 113–118. 

86. #0=0A5=:> &. �. %0=VB0@=>-3V3Vє=VG=V B0 >74>@>2GV 2;0AB82>ABV 45@52 B0 

:CIV2. #@>1;5<8 2V4B2>@5==S B0 >E>@>=8 1V>@V7=><0=VBBS ':@0W=8: <0B5@V0;8 

�A5C:@. =0C:.-?@0:B. :>=D. #>;B020, 2005. %. 34–35. 

87. #0=P:V2 !. Є., &5B5@:> !. �. "FV=R20==S 701@C4=5==S 0B<>AD5@=>3> 

?>2VB@S 2=0A;V4>: 7020=B065=>ABV 2C;8FP �P2>20 02B>B@0=A?>@B><. !0C:>289 

2VA=8: !�&' ':@0W=8. 2016. �8?. 26(8). %. 215–223. 

88. #0@?0= �. І.,  8;5=P:0  .  .  5B>4>;>3VG=V 0A?5:B8 >FV=:8 

5:>;>3VG=>3> AB0=C C@10=V7>20=8E V B5E=>35==> 7<V=5=8E B5@8B>@V9. �VA=8: 

�=V?@>?5B@>2AP:>3> C=V25@A8B5BC. �V>;>3VS. �:>;>3VS. 2010. �8?. 2. %. 61–68.  

89. #VE0;> ". �. �?;82 70A>;5=>ABV ґ@C=BC =0 AB0= B0 68BBє2VABP 2C;8G=8E 

45@52=8E @>A;8= <. �8є20. !0C:>289 2VA=8: !0FV>=0;P=>3> C=V25@A8B5BC 

1V>@5AC@AV2 V ?@8@>4>:>@8ABC20==S ':@0W=8. %5@.: �VAV2=8FB2> B0 45:>@0B82=5 

A04V2=8FB2>. 2013. �8?. 187 (3). %. 100–106.  

90. #VE0;> ". �. "A>1;82>ABV 7@>AB0==S 2C;8G=8E =0A0465=P 2 C@1>35==8E 

C<>20E <. �8є20. !0C:>289 2VA=8: !0FV>=0;P=>3> C=V25@A8B5BC 1V>@5AC@AV2 V 

?@8@>4>:>@8ABC20==S ':@0W=8. %5@.: �VAV2=8FB2> B0 45:>@0B82=5 A04V2=8FB2>. 

2014. �8?. 198 (1). %. 180–185.  

91. #VI0;5=:>  . �., �0@01>;S ". �., +09:0 &. ". �?;82 284>2>3> A:;04C 

45=4@>D;>@8 1V>B>?V2 <. #>;B028 =0 ?>H8@5==S ><5;8 1V;>W (Viscum album L.). 

�VA=8: #���. 2020. № 2. %. 99–109.  



152 

 

92. #>;B02AP:0 >1;0A=0 2V9AP:>20 04<V=VAB@0FVS �5?0@B0<5=B 5:>;>3VW B0 

?@8@>4=8E @5AC@AV2. "3;S4 AB0=C 4>2:V;;S #>;B02AP:>W >1;0ABV ІІІ :20@B0; 

2023 @. 

93. #>;B>@0FP:0 �.  ., &8<>H5=:> ". �., �>9:> �. "., ,0;0<>20 �. �. 

"FV=R20==S 284>2>3> @V7=><0=VBBS 1V>F5=>7V2 <VAB0 �=V?@>. �VA=8: 

#@84=V?@>2AP:>W 45@602=>W 0:045<VW 1C4V2=8FB20 B0 0@EVB5:BC@8. 2019. №6. 

%. 259–260.   

94. #>=><0@P>20 ". �. �<V=8 0=0B><VG=>W 1C4>28 ;8AB:V2 45@52 @>4C Tilia 

L. S: ?>:07=8: 040?B0FVW 4> @V7=8E 4> @V7=8E C<>2 7@>AB0==S. #8B0==S 

1V>V=48:0FVW B0 5:>;>3VW. �0?>@V66S: �!', 2013. �8?. 18, № 2. %. 105−120.   

95. #C7@V=0 !. �.,  єH:>20 �. �.,  8@>=R: �. �., �>=40@ �. "., &>:0@є20 

". �., �>9:> �. ".  >=VB>@8=3 H:V4;828E >@30=V7<V2 ;VA>28E 5:>A8AB5<: =02G. 

?>AV1=8:. �8W2: !'�V# ':@0W=8, 2021. 274 A.   

96. #C7@V=0 !. �.,  єH:>20 �. �. ,:V4=8:8 V 71C4=8:8 E2>@>1 45@52=8E 

45:>@0B82=8E @>A;8= (G0AB8=0 2): =02G. ?>AV1=8:. �8W2: $�� !'�V# ':@0W=8, 

2024. 219 A.ISBN 978-617-8368-14-2  

97. %0=VB0@=V ?@028;0 2 ;VA0E ':@0W=8 : �0B2. #>AB0=>2>R �01V=5BC 

 V=VAB@V2 ':@0W=8 2V4 26 6>2B=S 2016 @. № 756. 

http://zakon2.rada.gov.ua/laws/show/756-2016-%D0%BF (40B0 725@=5==S 

04.04.2024 @.) 

98. %:@8;P=8: .. Є., �V=G5=:> ". �. ,:V4;82V :><0E8 B0 3@81=V E2>@>18 

:;5=V2 (Acer L.) C 75;5=8E =0A0465==SE <. )0@:V2. (C=40<5=B0;P=V V ?@8:;04=V 

?@>1;5<8 ACG0A=>W 5:>;>3VW B0 70E8ABC @>A;8=: <0B5@V0;8 =0C:>2>-?@0:B8G=>W 

:>=D., ?@8A2SG5=>W 85-@VGGR D0:C;PB5BC 70E8ABC @>A;8= (1932–2017) )!�' V<. 

�>:CG0є20, 14–15 25@5A=S 2017 @., <. )0@:V2. )0@:V2, 2017. %. 90–93. 

99. %:@8;P=8: .. Є. , �C:V=0 ".  ., �V=G5=:> ". �., �;0A5=:> !. "., 

&C@5=:> �. #. #>H8@5=VABP B0 V=B5=A82=VABP ?>H:>465==S ;8ABS Tilia cordata 

Mill. C <VAP:8E V ;VA>28E =0A0465==SE )0@:V2I8=8. �VAV2=8FB2> V 

03@>;VA><5;V>@0FVS. 2024. �8?. 145. %. 123-133. 



153 

 

100. %:@8;P=8: .. Є., ,2845=:> І.  ., ,2845=:>  . �., )0@G5=:> �. #. 

"A>1;82>ABV C@065==S Viscum album L. ?@54AB02=8:V2 @>4C Acer L. C =0A0-

465==SE <VAB0 )0@:>20. !0C:>289 2VA=8: !�&' ':@0W=8. 2025. �8?. 35. %.40–45  

101. %<>;S@ !. ". �5;5=V =0A0465==S #>;B028 2 :>=B5:ABV AB@0B53VW 

@>728B:C <VAB0. �@EVB5:BC@0: 5AB5B8:0+5:>;>3VS+5:>=><V:0: <0B5@V0;8 ІV 

<V6=0@. =0C:.-?@0:B. :>=D. #>;B. =0FV>=0;P=. B5E=. C=-B V<5=V .@VS �>=4@0BR:0, 

2019 @. #>;B020, 2019. %. 122–123.  

102. %<>;S@ !. "., �>15;5FP:0 !.  . �V>B>?VG=5 1030BAB2> #@8@VG:>2>3> 

?0@:C 2 #>;B02V S: ?>:07=8: 715@565=>ABV 9>3> ?@8@>4=>3> 1V>@V7=><0=VBBS. &578 

74-W =0C:>2>W :>=D5@5=FVW ?@>D5A>@V2, 28:;040GV2, =0C:>28E ?@0FV2=8:V2, 

0A?V@0=BV2 B0 ABC45=BV2 !0FV>=0;P=>3> C=V25@A8B5BC «#>;B02AP:0 ?>;VB5E=V:0 

V<5=V .@VS �>=4@0BR:0» (#>;B020, 25 :2VB=S – 21 B@02=S 2022 @.). #>;B020: 

!0FV>=0;P=89 C=V25@A8B5B V<5=V .@VS �>=4@0BR:0, 2022a. &. 1. %. 269–271. 

103. %<>;S@ !. "., �>15;5FP:0 !.  . �>4=V 1V>B>?8 #@8@VG:>2>3> ?0@:C – 

206;82>W 2>4>>E>@>==>W 7>=8 @. �>@A:;0 C #>;B02V (':@0W=0). «Modern challenges 

to science and practice The ІІІ International Scientific and Practical Conference, Varna, 

Bulgaria, January 24–26, 2022b. %. 92–96.  

104. %<>;S@ !. "., %5<5@5=:> !.  . )0@0:B5@8AB8:0 ;VA>28E 1V>B>?V2 

#@8@VG:>2>3> ?0@:C <. #>;B020 (':@0W=0). �:>;>3VS. �>2:V;;S. 

�=5@3>715@565==S:  0B5@. I �A5C:@. =0C:.-?@0:B. :>=D. 7 <V6=0@. CG0ABR, ?@8A2. 

90-@VGGR !0FV>=0;P=>3> C=V25@A8B5BC «#>;B02AP:0 ?>;VB5E=V:0 V<5=V .@VS 

�>=4@0BR:0». #>;B020, 3–4 3@C4=S 2020 @. #>;B020: !'##, 2020. %. 20–27.  

105. %>:>;>20 І.  ., ,2845=:> І.  ., �0@40H Є. %. #>H8@5=VABP 3@87CG8E 

:><0E-DV;>D03V2 C =0A0465==SE <. )0@:>20. ':@0W=AP:89 5=B><>;>3VG=89 

6C@=0;. 2020. �8?. 1–2 (18). %. 67–79.  

106. &0@0=5=:> �. "., �;07C=>20 �. Є. �;V<0B8G=0 ?>;VB8:0 C <. #>;B02V B0 

0=0;V7 V==>20FV9=8E <5B>4V2 7 040?B0FVW 4> 7<V= :;V<0BC 2 <VAB0E. �VA=8: #���. 

2022. № 4. %. 59–65. doi: 10.31210/visnyk2022.04.07  



154 

 

107. &:0G �. #., &0@=>?V;PAP:0 ".  ., "@;>2 ". ". &8?8 ;VA>28E D>@<0FV9 

':@0W=8 2 A8AB5<V є2@>?59AP:8E :;0A8DV:0FV9 / 70 @540:FVєR �. #. &:0G0. )0@:V2: 

 04@84, 2024. 415 A.   

108. (54S9 І. ".,  0@:V=0 &. .. �>>35>3@0DVG=0 E0@0:B5@8AB8:0 

=0?V2B25@4>:@8;8E (Hemiptera: Heteroptera) C@1>F5=>7V2 <VAB0 )0@:V2. Ukrainian 

Entomological Journal. 2021. �8?. 19 (1–2). %. 61–76. 

109. ,2845=:> І.  ., �0@40H Є. %., �>;є=:V=0  . %. "A>1;82>ABV 48=0<V:8 

IV;P=>ABV <V= V D5=>;>3VW :0HB0=>2>3> <V=5@0 (Cameraria ohridella Deschka & 

Dimic, 1986) C 75;5=8E =0A0465==SE <. )0@:V2. Biodiversity, Ecology and 

Experimental Biology. 2020. �8?. 2- C. 59–69. https://doi.org/10.34142/2708-

5848.2020.22.2.07 

110. .@G5=:> �. "., %<>;S@ !. ". ->4> 1V>V=48:0FVW 3V4@>DV;P=8E 

1V>B>?V2 #@8@VG:>2>3> ?0@:C (<. #>;B020). �:>;>3VS, =5>5:>;>3VS, >E>@>=0 

=02:>;8H=P>3> A5@54>28I0 B0 710;0=A>20=5 ?@8@>4>:>@8ABC20==S:  -;8 VI 

 V6=0@>4. =0C:. :>=D. <>;>48E 2G5=8E, <. )0@:V2, )!' V<. �.!. �0@07V=0, 27–28 

;8AB>?040 2018. C. 138–139. 

111. Ågren K. Tree origin or traits? What factors make a tree suitable as an urban 

habitat for insect fauna? SLU, 2022. 81 @@.  

112. Andrew N. R., Roberts I. R., Hill S. J. Insect herbivory along 

environmental gradients. Open Journal of Ecology. 2012. Vol.2, No.4. P. 202–213.  

113. Andrianjara I., Cabassa C., Lata J. C., Hansart A., Raynaud X., Renard M., 

... & Planchais S. Characterization of stress indicators in Tilia cordata Mill. as early 

and long-term stress markers for water availability and trace element contamination in 

urban environments. Ecological Indicators. 2024. Vol. 158, 111296. 

114. Aronson M. F., Lepczyk C. A., Evans K. L., Goddard M. A., Lerman S. B., 

MacIvor J. S., ... & Vargo T. Biodiversity in the city: key challenges for urban green 

space management. Frontiers in Ecology and the Environment. 2017. Vol. 15(4). 

P. 189–196.  

115. Aubin I., Munson A. D., Cardou F., Burton P. J., Isabel N., Pedlar J. H., ... 

& McKenney D. Traits to stay, traits to move: a review of functional traits to assess 

https://doi.org/10.34142/2708-5848.2020.22.2.07
https://doi.org/10.34142/2708-5848.2020.22.2.07


155 

 

sensitivity and adaptive capacity of temperate and boreal trees to climate change. 

Environmental Reviews. 2016. Vol. 24(2), P. 164–186.   

116. Augustinus B. A., Abegg M., Queloz V., Brockerhoff E. G. Higher tree 

species richness and diversity in urban areas than in forests: Implications for host 

availability for invasive tree pests and pathogens. Landscape and Urban Planning. 

2024. Vol. 250. P. 105–144.  

117. Bayraktar E. P., Isinkaralar O., Isinkaralar K. Usability of several species 

for monitoring and reducing the heavy metal pollution threatening the public health in 

urban environment of Ankara. World Journal of Advanced Research and Reviews. 

2022. Vol.14(3). P. 276–283.  

118. Bessonova V. P., Chongova A. S., Sklyarenko A. V. Influence of 

multicomponent contamination on the content of photosynthetic pigments in the leaves 

of woody plants commonly planted for greening of cities. Biosystems Diversity, 2020. 

Vol. 28(2). P. 203–208. doi:10.15421/012026   

119. Bessonova V., Ponomaryova E., Ivanchenko O., Dzhygan O. Changes in 

the morphometric and anatomical parameters of shoots and leaves of Acer platanoides 

L. after rejuvenation pruning. _tiinţa Agricolă. 2023. Vol. (1), P. 25–34.  

120. Bibi D., Tőzsér D., Sipos B., Molnár V. É., Simon E., Tóthmérész B. 

Complex study of air pollution based on tree species in Vienna. Air Quality, 

Atmosphere & Health. 2024. Vol. 17(2). P. 417–424.  

121. Blake E., Bennett S., Hruska A., Komatsu K. J. Insect herbivory on Acer 

rubrum varies across income and urbanization gradients in the DC metropolitan 

area. Urban Ecosystems. 2024. $@. 1–10.  

122. Branco M., Nunes P., Roques A., Fernandes M. R., Orazio C., Jactel H. 

Urban trees facilitate the establishment of non-native forest insects. NeoBiota. 2019. 

Vol. 52. P. 25–46. DOI: 10.3897/neobiota.52.36358 

123. Callow D., May P., Johnstone D. M. Tree vitality assessment in urban 

landscapes. Forests. 2018. Vol. 9(5). P. 279.  https://doi.org/10.3390/f9050279 

https://dx.doi.org/10.3897/neobiota.52.36358
https://doi.org/10.3390/f9050279


156 

 

124. Carol-Aristizabal M., Dupras J., Messier C., Sousa-Silva R. Which Tree 

Species Best Withstand Urban Stressors? Ask the Experts. Arboriculture & Urban 

Forestry (AUF). 2024. Vol. 50(1). P. 57–75.  

125. Ciupak A., Dziwulska-Hunek A., GBadyszewska B., Kwaśniewska A. The 

relationship between physiological and mechanical properties of Acer platanoides L. 

and Tilia cordata Mill. leaves and their seasonal senescence. Scientific Reports. 2019. 

Vol. 9(1). P. 4287.  

126. Cook E. R., Kairiukstis A. Methods of dendrochronology. Berlin: Kluwer 

Academic Publishers, 1992. 394 pp. 

127. Cosmulescu S., Buican Stanciu A., Ionescu M. The influence of 

temperature on phenology of ornamental woody species in urban environment. 

Scientific Papers. Series B. Horticulture. 2020. Vol. 64(1). P. 61–67. 

128. Czaja M., KoBton A., Muras P. The complex issue of urban trees –Stress 

factor accumulation and ecological service possibilities. Forests. 2020. Vol. 11(9). 

$. 932.  

129. Dadea C., Russo A., Tagliavini M., Mimmo T., Zerbe S. Tree species as 

tools for biomonitoring and phytoremediation in urban environments: A review with 

special regard to heavy metals. Arboriculture & Urban Forestry. 2017. Vol. 43(4). 

P. 155–167.   

130. Davydenko K., Skrylnyk Y., Borysenko O., Menkis A., Vysotska N., 

Meshkova V., ... & Vasaitis R. Invasion of Emerald Ash Borer Agrilus planipennis and 

Ash Dieback Pathogen Hymenoscyphus fraxineus in Ukraine – A Concerted Action. 

Forests. 2022. Vol. 13(5). P. 789. 

131. Dawadi S., Sadof C. S. Response of the soft scale insect Parthenolecanium 

corni and its natural enemies on honeylocust trees to urban conditions. Biological 

Control. 2023. Vol. 179. P. 105178.   

132. De Pauw K., Depauw L., Calders K., Caluwaerts S., Cousins S. A., De 

Lombaerde E., ... & De Frenne P. Urban forest microclimates across temperate Europe 

are shaped by deep edge effects and forest structure. Agricultural and Forest 

Meteorology. 2023. Vol.341. $. 109632.  



157 

 

133. Didukh Ya. P. The ecological scales for the species of Ukrainian flora and 

their use in synphytoindication. Kyiv: Phytosociocentre, 2011. 176 p.  

134. Dineva S. B. Morphological and structural modification induced by air 

pollutants in Acer campestre L. leaves. Analele Stiintifice ale Universitatii "Al. I. Cuza" 

din Iasi. 2017. Vol. 63(1/2), P. 13–23.   

135. Dmuchowski W., Baczewska-Dąbrowska A., Gozdowski D., 

Bragoszewska P., Gworek B., Suwara I., ... & Swiezewska E. Effect of salt stress in 

urban conditions on two Acer species with different sensitivity. PeerJ. 2021. Vol. 9. 

e10577.  

136. Drăgucian, V. D., Toplicean, I. M., Miculescu, A. R., & Datcu, A. D. 

Studies regarding the physiological behaviour of Juglans regia and Robinia 

pseudoacacia in urban environment. Annals of West University of Timi`oara, ser. 

Biology. 2023. Vol. 26 (2). Pp. 115–122.  

137. Dziedzic N., Cho A., Hanson C., Davis A., Berkelhammer M. B., Matamala 

R., ... & Gonzalez-Meler M. A. Can plant functional traits be used as integrators of 

environmental stressors in urban areas? AGU23. 2023 (presentation at the American 

Geophysical Union (AGU) 2023 conf.   

138. Frank S. D., Just M. G. Can cities activate sleeper species and predict future 

forest pests? A case study of scale insects. Insects. 2020. Vol. 11 (3). P. 142. 

https://doi.org/10.3390/insects11030142 

139. Führer E., Horváth L., Jagodics A., Machon A., Szabados I. Application of 

a new aridity index in Hungarian forestry practice. Idôjárás. 2011. Vol.115 (3). P. 205–

216. 

140. Fusaro L., Salvatori E., Winkler A., Frezzini M. A., & De Santis E. Urban 

trees for biomonitoring atmospheric particulate matter: An integrated approach 

combining plant functional traits, magnetic and chemical properties Ecol. Indic 2021. 

Vol. 126. P. 107707.   

141. Gillner S., Bräuning A., Roloff A. Dendrochronological analysis of urban 

trees: climatic response and impact of drought on frequently used tree species. Trees. 

2014. Vol. 28. P. 1079–1093.  



158 

 

142. Gräf M., Pucher B., Hietz P., Hofbauer K., Allabashi R., Pitha U., ... & 

Stangl R. Application of leaf analysis in addition to growth assessment to evaluate the 

suitability of greywater for irrigation of Tilia cordata and Acer pseudoplatanus. 

Science of The Total Environment. 2022. Vol. 836. P. 155745.  

143. Hammer O., Harper D. A. T., Ryan P. D. PAST: paleontological statistics 

software package for education and data analysis. Palaeontologia Electronica. 2001. 

Vol. 4. P. 1–9. 

144. Huang R., Tian Q., Zhang Y., Wu Y., Li Z., Tang Z., Zhou A. Response of 

leaf functional traits of landscape plants to urban green space environment in Lanzhou, 

China. Forests. 2022. Vol. 13. P. 682. https://doi.org/10.3390/f13050682  

145. Ianovici N., Batalu A., Hriscu D., Datcu A. D. Phytomonitoring study on 

intra urban variations of leaves of some evergreen and deciduous trees. Ecological 

Indicators. 2020. Vol. 114. P. 106313.  

146. Jactel H., Bauhus J., Boberg J., Bonal D., Castagneyrol B., Gardiner B., ... 

& Brockerhoff E. G. Tree diversity drives forest stand resistance to natural 

disturbances. Current Forestry Reports. 2017. Vol.3(3). P. 223–243. 

https://doi.org/10.1007/s40725-017-0064-1  

147. Jansone D., Matisons R., Jansons Ā., Jaunslaviete Ie. Meteorological 

conditions have a complex effect on the tree-ring width of horse chestnut Aesculus 

hippocastanum in a forest plantation in Latvia. Dendrochronologia. 2023. Vol. 77. 

$. 126031.  https://doi.org/10.1016/j.dendro.2022.P. 126031  

148. Kardash E. Changes in the complex of phyllophagous Lepidoptera (Insecta) 

in deciduous trees of Kharkiv city for 50 years. Baltic Coastal Zone. Journal of Ecology 

and Protection of the Coastline. 2020. Vol. 24. P. 27–39. 

149. Kosiba P. Variability of morphometric leaf traits in small-leaved linden 

[Tilia cordata Mill.] under the influence of air pollution. Acta Societatis Botanicorum 

Poloniae. 2008. Vol. 77(2). P. 125–137.  

150. Kukina O., Kardash E., Shvydenko I. Expected harmfulness of gnawing 

phyllophagous insects in urban stands of Kharkiv city. Folia Forestalia Polonica. 

2021. Vol. 63.4. $. 267–275. 

https://doi.org/10.1007/s40725-017-0064-1


159 

 

151. Li T., He B., Chen D., Chen H. W., Guo L., Yuan W. et al. Increasing 

sensitivity of tree radial growth to precipitation. Geophysical Research Letters. 2024. 

Vol.51, e2024GL110003. https://doi. org/10.1029/2024GL110003 

152. Liang D., Huang G. Influence of urban tree traits on their ecosystem 

services: a literature review. Land. 2023. Vol. 12(9)- P. 1699.  

153. Liu M., Pietzarka U., Meyer M., Kniesel B., Roloff A. Annual shoot length 

of temperate broadleaf species responses to drought. Urban Forestry & Urban 

Greening. 2022. Vol. 73, 127592. https://doi.org/10.1016/j.ufug.2022.127592  

154. Lovynska V., Holoborodko K., Ivanko I., Sytnyk S., Zhukov O., Loza I., 

Wiche O., & Heilmeier H. Heavy metal accumulation by Acer platanoides and Robinia 

pseudoacacia in an industrial city (Northern Steppe of Ukraine). Biosystems Diversity, 

2023. Vol. 31(2). P. 246–253. doi:10.15421/012327  

155. Aukasiewicz S. The influence of urban environment factors on the growth 

of horse chestnut Aesculus hippocastanum L. Acta Scientiarum Polonorum. Formatio 

Circumiectus. 2022. Vol. 21.  

156. Aukaszkiewicz J., DBugonski A., Fortuna-Antoszkiewicz B., Fialová J. The 

ecological potential of poplars (Populus L.) for city tree planting and management: a 

preliminary study of Central Poland (Warsaw) and Silesia (Chorzów). Land. 2024. 

Vol. 13. P. 593. https://doi.org/10.3390/ land13050593. 

157. Lv H., Dermann A., Dermann F., Petridis Z., Köhler M., Saha S. 

Comparable diameter resulted in larger leaf area and denser foliage in the park trees 

than in street trees: A study on Norway maples of Karlsruhe city, Germany. 

Heliyon.2024. Vol. 10(1).  

158. Margaritis E., Kang J. Relationship between green space-related 

morphology and noise pollution. Landscape and Urban Planning. 2017. Vol. 157. 

P. 921–933. http://dx.doi.org/10.1016/j.ecolind.2016.09.032  

159. Marty C., Houle D., Bilodeau-Gauthier S., Gagnon C. Using sugar maple 

tree rings to trace historic lead pollution in eastern Canada temperate forest. Applied 

Geochemistry. 2024. Vol. 160. P. 105855.   

https://doi.org/10.1016/j.ufug.2022.127592


160 

 

160. Matic M., Pavlovic D., Perovic V., Cakmak D., Kostic O., Mitrovic M., & 

Pavlovic P. Assessing the potential of urban trees to accumulate potentially toxic 

elements: A network approach. Forests. 2023. Vol. 14, P. 2116. 

https://doi.org/10.3390/f14112116  

161. Meineke E. K., Eng D. S., Karban R. Vehicle pollution is associated with 

elevated insect damage to street trees. Journal of Applied Ecology. 2023. Vol. 60(2). 

P. 263–277.  

162. Meshkova V. Alien phytophagous insects in forest and urban stands of 

Ukraine. Bucovina Forestieră. 2022. Vol. 22(1). P. 29–40. 

163. Meshkova V. Foliage-browsing Lepidoptera (Insecta) in deciduous forests 

of Ukraine for the last 70 years. Proceedings of the Forestry Academy of Sciences of 

Ukraine. 2021. Iss. 22. Pp. 173–179. DOI: https://doi.org/10.15421/412115 

164. Meshkova V. Pros and Cons of Climate Change for Forest Phytophagous 

Insects. Presented at the 1st International Electronic Conference on Entomology (IECE 

2021). 2021. Vol. 1. $. 15. 

165. Meshkova V. Who, Where, When, and How? Challenges for Prediction and 

Control of Forest Damage. Environmental Sciences Proceedings. 2022. Vol.22(1). 

P. 71. 

166. Meshkova V., Borysenko O., Kucheryavenko T., Skrylnyk Y., Davydenko 

K., Holusa J. Potential Westward Spread of Emerald Ash Borer, Agrilus planipennis 

Fairmaire, 1888 (Coleoptera: Buprestidae) from Eastern Ukraine. Forests. 2023. 

Vol.14, P. 736. https://doi.org/10.3390/f14040736 

167. Meshkova V. L., Davydenko K. V. Verticillium wilt on Norway maple 

(Acer platanoides L.) in the East of Ukraine. Proceedings of the Forestry Academy of 

Sciences of Ukraine. 2016. Vol.14. $. 174–179. 

168. Meshkova V. L., Mikulina I. M. Seasonal development of horse-chestnut 

leafminer, Cameraria ohridella Deschka et Dimić, 1986 (Lepidoptera: Gracillariidae) 

in the green stands of Kharkov. The Kharkov Entomol. Soc. Gaz. 2013. Vol. 21 (2). 

P. 29–37.  

https://doi.org/10.3390/f14112116
https://doi.org/10.15421/412115
https://doi.org/10.3390/f14040736


161 

 

169. Meshkova V., Zinchenko O., Us V., Skrylnyk Y. Emerald Ash Borer in 

the Park with a Long-Time History of Black Ash Sawfly Defoliation. Environ. Sci. 

Proc. 2024. Vol. 31(1), P. 4; https://doi.org/10.3390/eesp2024031004  

170. Meyer S., Rusterholz H. P., Baur B. Urbanisation and forest size affect the 

infestation rates of plant-galling arthropods and damage by herbivorous insects. 

European Journal of Entomology. 2020. Vol. 117. P. 34–48.   

171.  Milentijević N., Dragojlović J., Ristić D., Cimbaljević M., Demirović D., 

Valjarević A. The assessment of aridity in Leskovac Basin, Serbia (1981–2010). 

Journal of the Geographical Institute <Jovan Cvijić=. 2018. Vol. 68 (2). P. 249–264. 

https://doi.org/10.2298/IJGI1802249M    

172. Moniuszko H., Puchalska E., Mikowska K., Wójcik-Gront E., Popek R., 

Lewandowski M., Przybysz A. Is there a downside to plant ecological services in the 

city? Influences of particulate matter on the two-spotted spider mite (Tetranychus 

urticae) foraging on the small-leaved lime in urban conditions. Science of the Total 

Environment. 2023. Vol. 905. P. 167567.  

173. Panchev V., Kouzmova K., Ivanova V., Panayotov N. Phenological 

behaviors of large-leaved Linden (Tilia plathyphyllos Scop.) seedlings in depending on 

environmental conditions. Scientific Papers. Series B. Horticulture. 2019. Vol. 63(1).   

174. Patel A., Tiwari S., Khandelwal A., Singh C., Pandey N., Tiwari A., ... & 

Prasad S. M. Plants as biomarkers for monitoring environmental pollution. Biomarkers 

in Environmental and Human Health Biomonitoring. Academic Press. 2024. Pp. 169–

184. 

175. Petrova S., Petkova M. Plant Traits of Tilia tomentosa Moench, Fraxinus 

excelsior L., and Pinus nigra J. F. Arnold as a Proxy of Urbanization. Forests. 2023. 

Vol. 14.  P. 800. https:// doi.org/10.3390/f14040800 

176. Popek R., Przybysz A., Gawronska H., Klamkovski K., Gavronsky S. W. 

Impact of particulate matter accumulation on the photosynthetic apparatus of roadside 

woody plants growing in the urban conditions. Ecotoxicol. �nviron. Saf. 2018. Vol. 15. 

P. 163.doi: 1016 / J. ecoenv, 2018. 07. 051. 

https://doi.org/10.3390/eesp2024031004
https://doi.org/10.2298/IJGI1802249M


162 

 

177. Rodríguez-Santamaría K., Zafra-Mejía C. A., Rondón-Quintana H. A. 

Macro-morphological traits of leaves for urban tree selection for air pollution 

biomonitoring: a review. Biosensors. 2022. Vol. 12(10), P. 812.  

178. Salamanca-Fonseca M., Aldana A. M., Vargas-Martinez V., Acero-Gomez 

S., Fonseca-Tellez J., Gutierrez S., ... & Sanchez A. Effects of urban, peri-urban and 

rural land covers on plant functional traits around Bogotá, Colombia. Urban 

Ecosystems. 2024. Vol. 27(1), P. 251–260. https://doi.org/10.1007/s11252-023-

01429-6   

179. Seliutina O. V., Holoborodko K. K., Pakhomov O. Ye., Dubyna A. O. 

Assessment of leaf damage degree in Aesculus hippocastanum L. during the growing 

season in the conditions of Dnipro city. Ecology and Noospherology. 2021. Vol. 32(2). 

$. 82–86. doi:10.15421/032114  

180. Sharmin M., Tjoelker M. G., Esperon-Rodriguez M., Katlav A., Gilpin 

A. M., Rymer P. D., Power S. A. Urban greening with shrubs can supercharge 

invertebrate abundance and diversity. Scientific Reports. 2024. Vol. 14(1). P. 8735.   

181. Sidor C. G., Cuciurean C. I., Popa I., Leca S, ...Vlad R., Badea O. Broad-

Leaved Tree Growth Modulated by Industrial Air Pollution in the Northern Romania 

(Baia Mare Region). Forests. 2022. Vol. 13, P. 807. https://doi.org/10.3390/ 

f13050807  

182. Stemmelen A., Paquette A., Benot M. L., Kadiri Y., Jactel H., & 

Castagneyrol B. Insect herbivory on urban trees: Complementary effects of tree 

neighbours and predation. Peer Community Journal. 2022. Vol.2. article e22. 

https://doi.org/10.24072/pcjournal.106   

183. Stepova O., Kornishyna A., Lutsenko I., Kondratov D., Borysov A., & 

Sydorenko V. Case study of noise pollution from vehicles and legal mechanisms for 

road noise control. Ecological Questions. 2022. Vol. 33(3), P. 99–121.  

184. Su Y., Cui B., & Luo Y. Leaf Functional Traits Vary in Urban 

Environments: Influences of Leaf Age, Land-Use Type, and Urban-Rural Gradient. 

Front Ecol Evol. 2021. Vol. 9. 14 p.  

https://doi.org/10.1007/s11252-023-01429-6
https://doi.org/10.1007/s11252-023-01429-6
https://doi.org/10.24072/pcjournal.106


163 

 

185. Suchocka M., Swoczyna T., Kosno-Jończy J., Kalaji H. M. Impact of heavy 

pruning on development and photosynthesis of Tilia cordata Mill. trees. PloS One. 

2021. Vol. 16(8), e0256465.   

186. Swoczyna T., Latocha P. Monitoring seasonal damage of photosynthetic 

apparatus in mature street trees exposed to road-side salinity caused by heavy 

traffic. Photosynthetica. 2020. Vol. 58.   

187. Tabassum S., Manea A., & Leishman M. R. Limiting the impact of insect 

pests on urban trees under climate change. Urban Forestry & Urban Greening. 2024. 

128246.   

188. TuTiempo.net (https://en.tutiempo.net/climate/01-1961/ws-335060.html) 

189. Valdés‐Correcher E., Popova A., Galmán A., ... & Castagneyrol B. 

Herbivory on the pedunculate oak along an urbanization gradient in Europe: Effects of 

impervious surface, local tree cover, and insect feeding guild. Ecology and Evolution. 

2022. Vol. 12(3), e8709.  

190. Vigevani I., Corsini D., Mori J., Pasquinelli A., Gibin M., Comin S., ... & 

Fini A. Particulate pollution capture by seventeen woody species growing in parks or 

along roads in two European cities. Sustainability. 2022. Vol. 14(3). P. 1113.   

191. Weryszko-Chmielewska E., Piotrowska-Weryszko K., Dąbrowska A. 

Response of Tilia sp. L. to climate warming in urban conditions – Phenological and 

aerobiological studies. Urban Forestry & Urban Greening. 2019. Vol. 43, 126369. 

192. Wilson C. J., Backe K. M., Just M. G., Lahr E. C., Nagle A. M., Long L. C., 

... & Frank S. D. Tree species richness around urban red maples reduces pest density 

but does not enhance biological control. Urban Forestry & Urban Greening. 2023. 

Vol. 88, 128093.  

193. Yusypiva T., Miasoid H. The state of bio-ecological characteristics of the 

one-year shoot of Robinia pseudoacacia L. under the conditions of industrial pollution. 

Ekológia (Bratislava). 2019. Vol. 38. No. 3. P. 240–252. 

194. Zemek R., Pastirčáková K. Pests and pathogens of urban trees. Forests. 

2023. Vol. 14 (8). P. 1653. https://doi.org/10.3390/f14081653 

https://en.tutiempo.net/climate/01-1961/ws-335060.html
https://doi.org/10.3390/f14081653


164 

 

195. Zhu J., Xu C. Intraspecific differences in plant functional traits are related 

to urban atmospheric particulate matter. BMC Plant Biology. 2021. Vol. 21. P. 1–12.  

196. Zibtseva O. Biodiversity of woody plants on the territory of the town 

hospital. Acta Universitatis Agriculturae et Silviculturae Mendelianae Brunensis. 

2023. Vol. 71(6). P. 341–351. https://doi.org/10.11118/actaun.2023.024 

197. Zibtseva O. Tree Species Biodiversity in Small Ukrainian Towns. Ekológia 

(Bratislava). 2022. Vol.41(2). P. 161–171. https://doi.org/10.2478/eko-2022-0017. 

198. Zibtseva O. Tree species diversity in two small cities of Kyiv region, 

Ukraine.  AgroLife Scientific Journal. 2021. Vol. 10(2). P. 218–227   

https://doi.org/10.11118/actaun.2023.024
https://doi.org/10.2478/eko-2022-0017


165 

����"�� 
�>40B>: � 

!��!�� � �&Ь ����#��'�, � /��% ��#��І�����І �!����І ��#���І 
 ��#�Ь"�"� ��!� "�&І���% ��!�І����Ь 

 

# D0E>28E 2840==OE:  
1. "D?B6Eь><= ".�. ІA8<>4JVO 9>B?B7VKA<I G@B6 ;4 E>?48B@ 89A8DBH?BD< G DV;A<I 

;BA4I #D<DVK>B6B7B C4D>G @. #B?F464. �VB?B7VO F4 9>B?B7VO. 2024. &.10. №1. %. 32–40.  

2. "D?B6Eь><= ".�. $V;AB@4AVFFO 89A8DBH?BD< C4D>V6 V 6G?<Jь #B?F46< 6 G@B64I 
4AFDBCB79AAB7B A464AF4:9AAO. �VBDV;AB@4AVFFO, 9>B?B7VO F4 9>EC9D<@9AF4?ьA4 5VB?B7VO, 
2024, &B@ 26, №1. %. 88–98.  

3. "D?B6Eь><= ".�., �9D96’OA>B &.�. %4AVF4DA<= EF4A 89D96 CV8 DV;A<@ 
4AFDBCB79AA<@ 6C?<6B@ G A4E48:9AAOI #B?F46<. �VB?B7VO F4 9>B?B7VO. 2024. &.10. №2. 
%. 80–88.   

 
�C1;V:0FVW, O:V 70A2V4GCNBь 0?@>10FVN @57C;ьB0BV2 48A5@B0FVW 

(<0B5@V0;8 B0 B578 :>=D5@5=FV9):  
 

4. "D?B6Eь><= ".�. %<EF9@4F<KA<= 4A4?V; 89>BD4F<6A<I EBDFV6 F4 HBD@ 89D96 6 
B;9?9A9AAV 6G?<Jь @. #B?F464. %ьB@4 @V:A4DB8A4 >BAH9D9AJVO @B?B8<I GK9A<I 
«)4D>V6Eь><= CD<DB8A<K<= HBDG@». (16-17 FD46AO 2024 D.): ;5VDA<> A4G>B6<I CD4Jь. )4D>V6: 
)!#' V@9AV �. %. %>B6BDB8<, 2024. %. 99–100. 

5. "D?B6Eь><= ".�. #BL<D9AVEFь V CB>4;A<>< EF4AG B>D9@<I 6<8V6 89A8DBH?BD< @. 
#B?F46<. «!4G>B6V K<F4AAO V@9AV �. . �<AB7D48B64»:  4F9DV4?< VІ-BW �E9G>D4WAEь>BW 
A4G>B6B-CD4>F<KABW >BAH9D9AJVW ;8B5G64KV6 6<MBW BE6VF< F4 @B?B8<I GK9A<I. 23–24 FD46AO 
2024 DB>G. )9DEBA: 2024. %.76–78.   

6. "D?B6Eь><= ".�., �B64?ь І. . �9A8DBVA8<>4JVO 7VD>B>4LF4A4 ;6<K4=AB7B 6 
;9?9A<I A4E48:9AAOI @. #B?F464. �VEB6<DBMG64AAO: VEFBD<KA4 F4 VAAB64JV=A4 8VO?ьAVEFь G 
74?G;V ?VEB6B7B 7BECB84DEF64 [9?9>FDBAA9 6<84AAO] :;5VDA<> @4F9DV4?V6 ІІ �E9G>D4WAEь>BW 
A4G>B6B-CD4>F<KABW >BAH9D9AJVW 8B 205-DVKKO ; 8AO A4DB8:9AAO �. Є. HBA �D4HH4, @. 
"6DGK- 4?<A, 08 ?<EFBC484 2024 DB>G.  4?<A :  4?<AEь><= H4IB6<= >B?98:. �<846A<JF6B 
:  (�, 2024. %.122–124. 

7. �9D96’OA>B &.�., "D?B6Eь><= ".�.  BAVFBD<A7 EF4AG 89D96 6 GD5BJ9AB;4I @. 
#B?F464. �B?9EAV>B6Eь>V K<F4AAO : @4F9DV4?< �E9G>D. A4G>.-CD4>F. >BAH., )4D>V6, 19 ?<EFBC. 
2024 D. / )4D>V6. A4J. GA-F @VEь>. 7BEC-64 V@. ".  . �9>9FB64, �G74AEь>. A4J. GA-F V@. &. 
Ш96K9A>4, �AVCDB6Eь>. 89D:. 47D4D.-9>BA. GA-F [F4 VA. ; D98>B?.: !. ". "?9>EV=K9A>B, '.  . 
%B>B?9A>B,  . ". #B8B?ьIB64]. – )4D>V6 : )!' � V@. ".  . �9>9FB64, 2024. %.37–39. ISBN 

978-966-695-613-5  

8. "D?B6Eь><= ".�. �9D96’OA>B &.�., $94>JVO 89D96 A4 ;45DG8A9AAO CB6VFDO 6<><84@< 
FD4AECBDFG G @. #B?F464. $BE?<A< F4 GD54AV;4JVO:  4F9DV4?< )IV  V:A4DB8ABW A4G>B6B-
CD4>F<KABW >BAH9D9AJVW (�AVCDB, 3 ?NFB7B 2025 D.). �AVCDB, 2025. C. 131–134. 

 

 

  



166 

�>40B>: � 
�8=0<V:0 V=45:AV2 @04V0;ь=>3> ?@8@>ABC 3V@:>:0HB0=0 728G09=>3> B0 

<5B5>@>;>3VG=8E ?>:07=8:V2 70 1973–2023 @@. 
 

 
$<E. �.1. �<A4@V>4 VA89>EV6 D48V4?ьAB7B CD<DBEFG 7VD>B>4LF4A4 ;6<K4=AB7B  

G A4E48:9AAOI V; 6V8EGFAVEFN F4 A4O6AVEFN 6C?<6G 6<><8V6 FD4AECBDFG (#B?F464) 
 

 
$<E. �.2. �<A4@V>4 VA89>EG 89  4DFBAA9 ;4 DV> (@9F9BEF4AJVO #B?F464) 

 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1
9

7
4

1
9

7
7

1
9

8
0

1
9

8
3

1
9

8
6

1
9

8
9

1
9

9
2

1
9

9
5

1
9

9
8

2
0

0
1

2
0

0
4

2
0

0
7

2
0

1
0

2
0

1
3

2
0

1
6

2
0

1
9

2
0

2
2ІA
89
>E
AV
 8
9D
96
AB

->
V?
ьJ
96
V 

ID
BA
B?
B7
VW,
 G
@B
6A
V B
8A
<J
V

$B><

## 6 89A8DBC4D>G ## 5V?O 8BDB7<



167 

 
$<E. �.3. �<A4@V>4 VA89>EG 89  4DFBAA9 ;4 >6VF9Aь-E9DC9Aь (@9F9BEF4AJVO #B?F464) 

 

 
$<E. �.4. �<A4@V>4 7V8DBF9D@VKAB7B >B9HVJVєAF4 (�&�) �.&. %9?OA<AB64 

 (@9F9BEF4AJVO #B?F464) 



168 

 
�.5. �<A4@V>4 VA89>EG FAI (Forest aridity index) (@9F9BEF4AJVO #B?F464) 

 

 

 

 
$<E. �.6. �<A4@V>4 7V8DBF9D@VKAB7B >B9HVJVєAF4 "1 (@9F9BEF4AJVO #B?F464) 

 



169 

 
 

$<E. �.7. �<A4@V>4 7V8DBF9D@VKAB7B >B9HVJVєAF4 "3 (@9F9BEF4AJVO #B?F464) 
 

 

 

 


