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ɊЕɎЕɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ «Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɎȺ ɥɢɫɬɶɟɜ 
ɬɨɩɨɥɹ ɛɚɥɶɡɚɦɢɱɟɫɤɨɝɨ (populus balsamifera)» ɫɨɞɟɪɠɢɬ 74 ɫɬɪɚɧɢɰɵ, 24 
ɢɥɥɸɫɬɪɚɰɢɢ, 23 ɬɚɛɥɢɰɵ ɢ 81 ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤ. 

ɎɅɍɄɌɍɂɊɍɘЩȺə ȺɋɂɆɆȿɌɊɂə, ȻȺɅɖɁȺɆɂɑȿɋɄɂɃ ɌɈɉɈɅɖ 
ɐɟɥɶ ɪɚɛɨɬɵ: ɨɰɟɧɢɬɶ ɩɪɢɦɟɧɢɦɨɫɬɶ ɛɢɥɚɬɟɪɚɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ ɞɥɹ 

ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɛɚɥɶɡɚɦɢɱɟɫɤɢɯ ɬɨɩɨɥɟɣ ɦɟɬɨɞɨɦ ɮɥɭɤɬɭɢɪɭɸɳɟɣ 
ɚɫɢɦɦɟɬɪɢɢ. 

Ɂɚɞɚɱɢ: 
- ɢɫɫɥɟɞɨɜɚɬɶ ɯɚɪɚɤɬɟɪ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɹɬɢ ɛɢɥɚɬɟɪɚɥɶɧɵɯ ɩɪɢɡɧɚɤɨɜ; 
- ɪɚɫɫɱɢɬɚɬɶ ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɮɥɭɤɬɭɢɪɭɸɳɟɣ ɚɫɢɦɦɟɬɪɢɢ ɞɥɹ 

ɜɫɟɯ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɞɟɪɟɜɶɟɜ; 
- ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɡɥɢɱɢɣ ɮɥɭɤɬɭɢɪɭɸɳɟɣ 

ɚɫɢɦɦɟɬɪɢɢ, ɪɚɫɫɱɢɬɚɧɧɨɣ ɞɥɹ ɥɢɫɬɶɟɜ ɬɨɩɨɥɹ ɢ ɛɟɪɟɡɵ, ɫɨɛɪɚɧɧɵɯ ɜ ɪɚɡɧɵɣ 
ɩɟɪɢɨɞ ɮɨɪɦɢɪɨɜɚɧɢɹ ɥɢɫɬɚ;   

- ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɫɪɟɞɵ ɩɨ ɢɧɬɟɝɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɎȺ ɬɨɩɨɥɟɣ ɢ 
ɛɟɪёɡ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɨɞɧɨɦ ɪɚɣɨɧɟ; 

- ɨɰɟɧɢɬɶ ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɢ ɩɨ ɜɟɥɢɱɢɧɟ ɮɥɭɤɬɭɢɪɭɸɳɟɣ ɚɫɢɦɦɟɬɪɢɢ 
ɜɢɞɚ-ɢɧɞɢɤɚɬɨɪɚ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 5-ɬɢ ɩɪɢɡɧɚɤɨɜ ɢɫɤɥɸɱɢɥ ɚɧɬɢɫɢɦɦɟɬɪɢɸ 

ɢ ɧɚɩɪɚɜɥɟɧɧɭɸ ɚɫɢɦɦɟɬɪɢɸ ɞɥɹ ɥɢɫɬɶɟɜ ɛɟɪɟɡɵ ɢ ɞɥɹ ɱɟɬɵɪɟɯ ɩɪɢɡɧɚɤɨɜ ɭ 
ɬɨɩɨɥɹ, ɢɫɤɥɸɱɚɹ ɭɝɨɥ ɦɟɠɞɭ ɝɥɚɜɧɨɣ ɢ ɜɬɨɪɨɣ ɠɢɥɤɨɣ. 

2. ȼɵɹɜɥɟɧɚ ɬɟɫɧɚɹ ɤɨɪɪɟɥɹɰɢɹ ɦɟɠɞɭ ɎȺ ɢ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 1-
ɨɣ ɢ 2-ɨɣ ɠɢɥɤɨɣ ɜ ɰɟɧɬɪɟ ɥɢɫɬɚ, ɫɪɟɞɧɹɹ ɦɟɠɞɭ ɎȺ ɢ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 1-
ɨɣ ɢ 2-ɨɣ ɠɢɥɤɚɦɢ ɧɚ ɩɟɪɢɮɟɪɢɢ ɥɢɫɬɚ, ɫɥɚɛɚɹɫɜɹɡɶ ɦɟɠɞɭ ɎȺ ɢ ɞɥɢɧɨɣ 2-ɨɣ 
ɠɢɥɤɢ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɵ. 

3. Ⱦɥɹ ɜɫɟɯ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢɧɬɟɝɪɚɥɶɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɮɥɭɤɬɭɢɪɭɸɳɟɣ ɚɫɢɦɦɟɬɪɢɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ ɪɚɡɥɢɱɢɹ ɜ 
ɫɨɫɬɨɹɧɢɢ ɜɢɞɨɜ ɢɧɞɢɤɚɬɨɪɨɜ: ɞɥɹ ɩɹɬɢ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ 
ɨɬɦɟɱɟɧɨɤɪɢɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɚ ɞɥɹ ɞɜɭɯ ɭɫɥɨɜɧɨ ɧɨɪɦɚɥɶɧɨɟ. 

4. ɂɫɫɥɟɞɨɜɚɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɜ ɤɨɧɰɟ 
ɢɸɧɹ ɢ ɧɚɱɚɥɟ ɚɜɝɭɫɬɚ, ɞɥɹ ɛɟɪɟɡ ɞɨɫɬɨɜɟɪɧɨ ɧɟ ɨɬɥɢɱɚɟɬɫɹ. Ⱦɥɹ ɬɨɩɨɥɹ 
ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ ɞɨɫɬɨɜɟɪɧɨɟ ɪɚɡɥɢɱɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɎȺ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚ ɪɚɡɧɵɯ ɫɬɚɞɢɹɯ ɪɚɡɜɢɬɢɹ. 

5. Ɂɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹɞɥɹ ɬɨɩɨɥɟɣ ɢ ɛɟɪɟɡ, 
ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɨɞɧɨɦ ɪɚɣɨɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ 3 ɛɚɥɥɭ ɩɨ ɲɤɚɥɟ ɨɰɟɧɤɢ 
ɫɨɫɬɨɹɧɢɹ ɢ ɫɪɟɞɧɟɦɭ ɭɪɨɜɧɸ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɵ ɞɥɹ ɜɢɞɨɜ ɢɧɞɢɤɚɬɨɪɨɜ.   
Ⱦɨɫɬɨɜɟɪɧɵɯ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɎȺ ɞɥɹ 
ɬɨɩɨɥɟɣ ɢ ɛɟɪɟɡ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ ɜ ɞɚɧɧɨɦ ɪɚɣɨɧɟ, ɧɟɬ.  

ɉɪɢ ɩɨɦɨɳɢ ɚɧɚɥɢɡɚ ɛɵɥɨ ɜɵɹɜɥɟɧɨ 5 ɤɥɚɫɬɟɪɨɜ ɩɨ ɜɟɥɢɱɢɧɟ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ: ɨɛɴɟɞɢɧɢɜɲɢɯ ɭɫɥɨɜɧɨ ɱɢɫɬɵɟ ɩɥɨɳɚɞɢ ɢ 

ɩɨɞɜɟɪɝɚɸɳɢɟɫɹ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɹ. ABSTRACT 
 



Graduation thesis "analysis of the performance of the FA of the leaves of 
poplars (populus balsamifera)" contains 74 pages, 24 illustrations, 23 tables and 81 
used source. 

FLUCTUATING ASYMMETRY, BALSAMIC POPLAR 
Objective: to evaluate the applicability of bilateral characteristics for the 

assessment of balsamic poplars method of fluctuating asymmetry. 
Tasks: 
- to investigate the nature of the distribution of five bilateral features; 
- calculate the integral index of fluctuating asymmetry for all studied trees; 
- to carry out a comparative analysis of the differences of fluctuating 

asymmetry calculated for poplar and birch leaves collected in different periods of 
leaf formation; 

- to assess the state of the environment by integral indicators of FA poplars 
and birches growing in the same area; 

- to evaluate the sample area by size fluctuating asymmetry indicator species. 
After the study, the following conclusions were obtained: 
1. Statistical analysis of 5 features excluded antisymmetry and 

directional asymmetry for birch leaves and for four features in poplar, excluding 
the angle between the main and second vein. 

2. A close correlation between FA and the distance between the 1st and 
2nd veins in the center of the leaf, the average between FA and the distance 
between the 1st and 2nd veins on the periphery of the leaf, a weak relationship 
between FA and the length of the 2nd veins. Correlation coefficients are 
statistically significant. 

3. Integral indicators of fluctuating asymmetry were calculated for all 
sample areas, allowing to assess the differences in the state of the types of 
indicators: for five sample areas, a critical state was noted, and for two 
conditionally normal. 

4. The study of the integral index calculated at the end of June and the 
beginning of August is not significantly different for birches. For poplar, we can 
note a significant difference in the integral indicators of FA, calculated at different 
stages of development. 

5. The value of the integral indicator for poplars and birches growing in 
one area corresponds to 3 points on the scale of assessment of the state and the 
average level of deviation from the norm for the types of indicators.   There are no 
significant differences between the values of the FA integral index for poplars and 
birches growing in this area. 

6. With the help of analysis revealed 5 clusters according to the value of 
the integral index of: combining the relatively pure square exposed to 
anthropogenic impact. 

6.  
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