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ABSTRACT 

Volhin D. H. Physiological and Biochemical Indicators and Productivity of 

Winter Wheat Depending on the Treatment of Common Oat Extract. 

Dissertation for obtaining the scientific degree of Doctor of Philosophy in 

specialty 091 3 Biology. 3 Mykola Gogol Nizhyn State University, Nizhyn, 2025. 

Modern agro-technologies aimed at increasing the productivity of grain 

crops through the use of growth regulators based on natural raw materials are 

actively being implemented in Ukraine. One promising approach is the use of 

plant-derived extracts that influence physiological and biochemical processes as 

well as plant adaptation mechanisms. Oat (Avena sativa L.) extract is a source of 

biologically active compounds that may positively affect the growth and 

development of winter wheat. However, its impact on root system formation, 

above-ground plant parts, photosynthetic activity, antioxidant protection, and grain 

quality of winter wheat remains insufficiently studied. 

The dissertation research established that pre-sowing seed treatment with oat 

extract at different concentrations (3 %, 6 %, 15 %, and 30 %) improves the 

physiological processes in winter wheat. It was determined that oat extract contains 

a wide range of biologically active substances, including phytohormones (auxins, 

gibberellins, cytokinins), antioxidants (ascorbic acid, carotenoids, flavonoids), 

macroelements (magnesium, calcium), and essential amino acids. The highest 

content of indole-3-acetic acid (1.47 µg/mL), abscisic acid (1.42 µg/mL), and 

ethylene (3.98 µg/mL) was recorded in the 30 % oat extract. Additionally, a 

significant amount of antioxidants, particularly salicylic acid and 2-

phenylchroman, was detected in the extract. These compounds enhance plant 

defense mechanisms against oxidative stress, strengthen cell membranes, mitigate 

the effects of abiotic stress factors, and improve overall plant resilience under 

unfavorable growing conditions. Oat extract also contains high levels of 

phenylalanine and tryptophan. 
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Pre-sowing seed treatment with oat extract positively influences the 

development of the root system in winter wheat plants. The most effective 

treatment was the 30 % extract, which increased the number of roots in winter 

wheat cultivars Yuvivata 60 and Dunyasha by 35.6 % and 52.4 %, respectively, 

compared to the control at the spring tillering stage and by 37.6 % and 59.1 % at 

the stem elongation stage. Seed treatment with 6 %, 15 %, and 30 % oat extract 

concentrations demonstrated a clear positive trend in the linear growth of 

additional roots in winter wheat plants across the studied growth and development 

phases. 

Pre-sowing seed treatment of Yuvivata 60 and Dunyasha wheat cultivars 

with a 30 % oat extract most effectively stimulated the formation of the total 

number of plants per unit area, the number of stemmed plants, and the number of 

plants with ears per unit area. 

It was found that pre-sowing seed treatment with oat extract significantly 

influenced the leaf blade area in the studied growth and development phases. The 

highest effect was observed with the 30 % oat extract concentration, where the leaf 

blade area of the studied cultivars exceeded the control values by 64.3 % and 

93.3 % at the spring tillering stage and by 94.5 % and 73.3 % at the stem 

elongation stage. 

Chlorophyll a and b content analysis is an important step in assessing plant 

photosynthetic activity, directly influencing their productivity and yield. The 

highest total chlorophyll a and b content was observed in plants treated with a 

30 % oat extract. At the stem elongation stage, chlorophyll levels in Yuvivata 60 

wheat leaf tissues increased by 99.1 %, while in Dunyasha wheat, this indicator 

rose by 112.7 % compared to the control. 

It was determined that pre-sowing oat extract treatment positively affected 

the yield structure of winter wheat. The most significant increase in productive 

tillering (by 35.7 % compared to the control) was observed in Yuvivata 60 wheat 

with a 30 % oat extract treatment. In the Dunyasha cultivar, productive tillering 

increased by 44.0 % compared to the control when treated with the same extract 
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concentration. The highest spike length, number of spikelets, number of grains per 

spike, and 1000-grain weight were recorded in plants grown from seeds treated 

with a 30 % extract. For Yuvivata 60, the maximum yield was achieved with 30 % 

oat extract pre-sowing treatment, surpassing the control values by 94.1 %. For 

Dunyasha, the biological yield reached 65.3 c/ha, which was 114.1 % higher than 

the control, demonstrating the high efficiency of oat extract application in 

increasing wheat yield. 

Pre-sowing oat extract treatment contributed to improved biochemical grain 

parameters. In Yuvivata 60 winter wheat, the maximum carotenoid content in 

grains was recorded with 30 % extract treatment, exceeding control values by 

25.4 %. Seed treatment with 6 % and 30 % oat extract increased carotenoid content 

in Dunyasha wheat grains by 21.8 % and 22.7 %, respectively, compared to the 

control. The highest protein content in Yuvivata 60 and Dunyasha wheat grains 

was observed with 30 % oat extract treatment. The highest starch increases in 

Yuvivata 60 and Dunyasha wheat grains were recorded with 30 % extract pre-

sowing treatment, exceeding control values by 10.0 % and 18.7 %, respectively. In 

Yuvivata 60 wheat grains, the maximum monosaccharide content was recorded 

with a 15 % extract treatment, reaching 100.0 mg/g, which was 25.3 % higher than 

the control. The highest monosaccharide content in Dunyasha wheat grains was 

observed with a 6 % oat extract treatment. The maximum disaccharide content in 

Yuvivata 60 wheat grains was recorded with 15 % extract treatment, while in 

Dunyasha wheat, the highest disaccharide increase was observed with a 30 % oat 

extract treatment. This increase indicates the activation of enzymatic starch 

hydrolysis processes. 

The study also found that pre-sowing seed treatment with oat extract 

significantly increased the activity of antioxidant system enzymes, contributing to 

plant stress resistance. The highest catalase activity in Yuvivata 60 wheat was 

recorded with a 30 % oat extract treatment, increasing by 276.5 %, while in 

Dunyasha, it increased by 70.4%. Meanwhile, ascorbate peroxidase, which 

neutralizes free radicals, showed an increase in activity by 162.2 % in Yuvivata 60 
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and by 125.0 % in Dunyasha following treatment with 30 % and 15 % extracts, 

respectively. This indicates enhanced cellular protection mechanisms against 

oxidative stress in wheat. 

The dissertation research established that pre-sowing oat extract treatment 

increased the activity of α- and ³-amylases in Yuvivata 60 and Dunyasha wheat 

grains, which are responsible for carbohydrate mobilization in grains. This 

indicates an improvement in grain quality and technological properties. 

Pre-sowing seed treatment with oat extract affected amino acid levels in 

wheat grains, promoting increased alanine, aspartic, and glutamic acid content. The 

most significant changes were recorded with 30 % oat extract treatment: alanine 

increased by 28.3 %, aspartic acid by 22.1 %, and glutamic acid by 14.3 % 

compared to the control. This contributes to improved nutritional value and protein 

quality of wheat grains. 

The obtained results confirm the effectiveness of oat extract as a natural 

biostimulant for improving growth, productivity, and grain quality in winter wheat. 

The use of 15 % and 30 % oat extract concentrations is the most appropriate, as it 

enhances root system and above-ground plant development, maximizes 

photosynthetic productivity and yield, improves wheat grain biochemical 

composition, and increases plant stress resistance. This opens prospects for 

introducing oat extract into winter wheat cultivation technology as an 

environmentally friendly and economically efficient growth stimulator. 

Key words: presowing treatment, common oat extract, yield, natural growth 

regulators, photosynthetic activity, leaf blade area, linear growth, sugar content, 

ascorbate peroxidase, carotenoids, flavonoids, antioxidant enzymes, catalase, 

chlorophyll a and b. 
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Organics, �5;8:>1@8B0=VO); ;C6=0 5:AB@0:FVO:  0:AV:@>? (Maxicrop, 

�5;8:>1@8B0=VO) 2V4 A. nodosum; Wuxal Ascofol (Aglukon spacialdunger, D) 7 

A. nodosum; :@V>3><>35=V70FVO: Goëmar BM 86 (Goëmar, F) 7 A. nodosum; 

28A>:89 B8A: 5:AB@0:FVO: Kelpak (Kelpak Products, #V245==0 �D@8:0) 7 E. 

maxima. !0 Aь>3>4=V 1@0:Cє 40=8E ?@> 45B0;V B5E=>;>3VG=8E ?@>F5AV2 4;O 

B5E=>;>3VW 284>1CB:C, 0 B0:>6 ?@>F5AC ?>?5@54=ь>W >1@>1:8 A8@>28=8 B0 

B8?C 5:AB@035=B0 [65]. "4=0:, 7=0NG8 B5=45=FVW @>728B:C B0 5:>;>3VG=V 

28<>38, =5>1EV4=> 22060B8, I> ?@>F5A8 5:AB@03C20==O ?@>2>4OBь 7 

28:>@8AB0==O< 2>4=8E @>7G8=V2, I> <VABOBь, 9<>2V@=>, FV;ь>2V 1V>;>3VG=> 

0:B82=V @5G>28=8 01> 5:AB@0:FVєN 70 4>?><>3>N =04:@8B8G=>3> 4V>:A84C 

2C3;5FN 7 <>6;828<8 4>102:0<8 ?>;O@=8E @5G>28= 4;O H284:>3> 

?@>=8:=5==O 2 @>A;8=C G8 =0AV==O. �V>AB8<C;OB>@8 7 2>4>@>AB59 

70AB>A>2CNBь C 283;O4V @V48=8 01> ?>@>H:C, ?@87=0G5=8E 4;O 

?>70:>@5=52>3> 01> �@C=B>2>3> 2=5A5==O. &0:>6 ?@>2>48BьAO ?>?5@54=O 

>1@>1:0 =0AV==O 5:AB@0:B0<8, 7’OA>20=>, I> F5 ?>:@0ICє 5=5@3VN 

?@>@>AB0==O. �>A2V4 28:>@8AB0==O 5:AB@0:BV2 7 2>4>@>AB59 Ascophyllum 

nodosum, Laminaria digitata B0 Ecklonia maxima 2:07CNBь =0 ?V428I5==O 

AB@5A>ABV9:>ABV B0 1V>AB8<C;NNG>W 4VW, 0 @V7=><0=VB=VABь A:;04V2 5:AB@0:BC 

2>4>@>AB59 157?>A5@54=ь> :>@5;Nє 7 WE :><?;5:A=>N 4VєN =0 @>A;8=8. 

�>A;V4=8:8 ?@8?CA:0NBь, I> <5E0=V7<, I> 2545 4> B0:8E 1V>AB8<C;NNG8E 

2;0AB82>AB59, :@8єBьAO 2 A8=5@3VG=V9 0:B82=>ABV 1030Bь>E :><?>=5=BV2 C 

@V7=8E :>=F5=B@0FVOE [1]. %B8<C;OB>@8 @>ABC @>A;8=, O:V <VABOBьAO 2 

5:AB@0:B0E <>@Aь:8E 2>4>@>AB59, <>6=0 @>74V;8B8 =0 :V;ь:0 >A=>2=8E 3@C?: 

0C:A8=8, F8B>:V=V=8, 3V15@5;V=8, 15B0W=8, ?>;V0<V=8, 0 B0:>6 @>A;8==V 
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3>@<>=8 [102]. �V><0A0 2>4>@>AB59 B0:>6 <VAB8Bь @>A;8=8 1V><>;5:C;8, I> 

AB8<C;NNBь @VAB, B0:V O: <V:@>5;5<5=B8, 2VB0<V=8, 0<V=>:8A;>B8, 

0=B81V>B8:8 [25]. !5 <5=H FV:028<8 є 4>A;V465==O 2?;82C 5:AB@0:BV2 =0 

>A=>2V 1V;ьH 728G=8E 4;O =0A @>A;8=. ' Fь><C 4>A;V465==V ?>:070=> 2?;82 

2>4=8E 5:AB@0:BV2 0H2030=4E8, G0A=8:C B0 F81C;V O: 1V>AB8<C;OB>@V2 C B@ь>E 

:>=F5=B@0FVOE (5, 10 B0 20 %), O:V @>7?8;N20;8 >48= 01> 420 @078 =0 B8645=ь 

=0 A0460=FV 10=0=V2. $57C;ьB0B8 ?>:070;8, I> ?>70:>@5=525 >1?@8A:C20==O 

1V>AB8<C;OB>@0<8 ?>A8;8;> 2535B0FV9=V ?0@0<5B@8 @>ABC A0460=FV2 10=0=0. 

$50:FVO @>ABC A0460=FV2 10=0=0 7<V=N20;0AO 2 70;56=>ABV 2V4 B8?C @>A;8=, 

I> 28:>@8AB>2CNBьAO O: 5:AB@0:B8, F5 <>65 1CB8 ?>2’O70=> 7 B8<, I> 

1V>AB8<C;OB>@8 <VABOBь @V7=><0=VB=V B8?8 B0 @V7=V :>=F5=B@0FVW @53C;OB>@V2 

@>ABC [20]. �V>0:B82=V A?>;C:8, B0:V O: 0C:A8=, F8B>:V=V= V 3V15@5;V=8 <>6CBь 

1CB8 287=0G5=V 2 5:AB@0:B0E 0H2030=48, G0A=8:C B0 F81C;V, O: ?>:070=> C 

Fь><C 4>A;V465==V. �>4=89 5:AB@0:B 0H2030=4E8 AB8<C;Nє 2535B0B82=89 

@VAB 1V;ьH5, =V6 5:AB@0:B8 G0A=8:C B0 F81C;V, F5 <>65 1CB8 ?>2’O70=> 7 

=01>@>< A?>;C: @53C;OB>@V2 @>ABC, I> <VABOBьAO 2 F8E 5:AB@0:B0E. &>4V O: 

?>A8;5=89 ;V=V9=89 @VAB :>@5=V2 01> 1V;ьH0 :V;ь:VABь ;8AB:V2 DV:AC20;>AO 

?@8 >1?@8A:C20==V 5:AB@0:B>< 0H2030=4E8. *5 <>65 1CB8 >1C<>2;5=> 

1V;ьH8< 2<VAB>< 3V15@5;V=C (GA3), 0C:A8=C (IAA) V F8B>:V=V=C (750B8=C), I> 

<VAB8BьAO 2 @>A;8=V 0H2030=40 (11,078, 0,0312 V 0,0149 <3/100 3 2V4?>2V4=>). 

&0:>6 4>2545=>, I> 22545==O 3V15@5;V=C (GA3) <>65 ?>A8;8B8 @VAB 7024O:8 

71V;ьH5==N ?;>IV ;8AB:>2>W ?;0AB8=:8 B0 ?>A8;5==O D>B>A8=B57C [8]. 

&0:>6, ?@0:B8G=>3> 7=0G5==O =01C;8 5:AB@0:B8 =0 >A=>2V �?B9 69D4, I> 

H8@>:> 287=0=0 O: 0;ьB5@=0B820 A8=B5B8G=8< @53C;OB>@0< @>ABC, O:V 

70AB>A>2CNBь 4;O AB8<C;OFVW 2:>@V=5==O @>A;8=. �:AB@0:B8 =0 >A=>2V 0;>5 

25@0 740B=V AB8<C;N20B8 @VAB :>@5=V2 C @V7=8E 284V2 @>A;8=. �8AB:8 0;>5 

<VAB8Bь ?>;VA0E0@848, 3;V:>?@>B5W=8, D5=>;ь=V A?>;C:8, A0;VF8;>20 :8A;>B0, 

;V3=V=, <V:@> B0 <0:@> 5;5<5=B8, C B><C G8A;V 3>@<>=8, 0<V=>:8A;>B8, 

2VB0<V=8, D5@<5=B8 [60]. *V :><?>=5=B8 A?@8ONBь 9>3> H8@>:><C A?5:B@C 

2;0AB82>AB59, 2:;NG0NG8 0=B810:B5@V0;ь=V, ?@>B83@81:>2V, 0=B8>:A840=B=V 
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B0 V<C=>AB8<C;NNGV [129]. �>A;V465==O ?>:07CNBь, I> 5:AB@0:B ;8AB:V2 0;>5 

25@0 1030B89 =0 DVB>3>@<>=8 B0 ?>682=V @5G>28=8, 2:;NG0NG8 3V15@5;V=>2C 

:8A;>BC (GA3), V=4>;-3->FB>20 :8A;>B0 (IAA), 01AF87>20 :8A;>B0 (ABA), 

3;N:>7C B0 1V;:8 [160]. �A=CNBь 4>A;V465==O, I> 2:07CNBь =0 B5, I> 5:AB@0:B 

0;>5 2V@0 <>65 1CB8 1V;ьH 5D5:B82=89, =V6 A8=B5B8G=89 0C:A8= IBA C 

?@>@>AB0==V B0 @>728B:C :>@5=V2 682FV2 Vitex diversifolia. �@V< B>3>, 2G5=V 

A?>AB5@V30NBь 7=0G=5 ?>:@0I5==O 2535B0B82=>3> @>ABC, D>@<C20==O =0AV==O, 

C@>609=VABь B0 EV<VG=89 A:;04 @>A;8= Carum carvi, I> >1@>1;5=V A?@5є< 7V 

100% 5:AB@0:B>< 0;>5 25@0 [120]. 

КB>BEB64 6B84 - F5 ?@8@>4=0 A:0@1=8FO 1V>;>3VG=8E AB8<C;OB>@V2 

@>ABC.  VAB8Bь 0C:A8=8, 3V15@5;V=8, F8B>:V=V=, O:V <>6CBь 2?;820B8 =0 @V7=V 

0A?5:B8 @>ABC @>A;8=. *V:02>, I> 2>=0 B0:>6 <0є ?@8@>4=V V=3V1VB>@8 B0 

@53C;OB>@8, B0:V O: 5B8;5=, 01AF87>20 :8A;>B0, D5=>;8 B0 D;020=>;8. �>=8 

4VNBь O: 10;0=ACNG0 A8;0, 70157?5GCNG8 =0;56=89 @>728B>: @>A;8=. 

!5I>402=> ?@>2>48;8Aь 4>A;V465==O ?> 2?;82C 5:AB@0:BC :>:>A>2>W 2>48 =0 

@>7<=>65==O B@>O=4 [58]. �>=8 28O28;8, I> 4>4020==O 10 % :>:>A>2>W 2>48 

70 >1’є<>< 4> AB0=40@B=>3> A5@54>28I0 MS ACBBє2> ?V428I8;> ?>:07=8:8 

@>ABC B0 @>7<=>65==O B@>O=4. *V 28A=>2:8 A2V4G0Bь ?@> ?>B5=FV0; 

28:>@8AB0==O :>:>A>2>W 2>48 O: ?@8@>4=>W 0;ьB5@=0B828 A8=B5B8G=8< 

@VAB@53C;OB>@0< ?@8 @>7<=>65==V @>A;8=. &0:>6 є =0C:>2V 40=V, I> 682FV, 

>1@>1;5=V 50% :>:>A>2>N 2>4>N, <0;8 =0928IC 286820=VABь (66,8%), B>4V 

28:>@8AB0==O :><1V=0FVW :>:>A>2>W 2>48 7 50% 0;>5 25@0 ?@>BO3>< 12 3>48= 

?@872>48;> 4> CB2>@5==O 1V;ьH>W :V;ь:>ABV :>@5=V2, 71V;ьH5==O 4>268=8 

:>@5=O, 9>3> 4V0<5B@0 B0 2V4A>B:C C:>@V=5==O [122].  

�>EFD4>F @BDVA7< (Moringa oleifera Lam) =018@0є ?>?C;O@=>ABV O: 

@5=B015;ь=89 V 5:>;>3VG=> G8AB89 1V>AB8<C;OB>@. *59 =0BC@0;ь=89 5:AB@0:B 

<VAB8Bь H8@>:89 A?5:B@ 5DV@=8E @5G>28=, 0 B0:>6 3>@<>=V2, B0:8E O: 

0C:A8=8, 3V15@5;V=8, F8B>:V=8, ?>@O4 7 2VB0<V=0<8, 0=B8>:A840=B0<8 B0 

V=H8<8 A?>;C:0<8. �:AB@0:B <>@V=38 є I5 >4=VєN 0;ьB5@=0B82>N 4;O 

?V428I5==O ?@>4C:B82=>ABV @>A;8= [93]. �V= O: AB8<C;OB>@ @>ABC, ?V428ICє 
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?@>@>AB0==O =0AV==O, @>728B>: @>A;8= V 71V;ьHCє V=B5=A82=VABь D>B>A8=B57C 

B0 <V=V<V7Cє 5=5@35B8G=V 28B@0B8 @>A;8=8. �@V< B>3>, ?V4B@8<Cє ?@>F5A8 

F2VBV==O B0 ?;>4>=>H5==O, ?>:@0ICє O:VABь ?;>4V2, ?>4>26Cє 2535B0FV9=89 

?5@V>4, A?>2V;ь=Nє ?@8@>4=5 AB0@V==O. �:AB@0:B <>@V=38 B0:>6 40є @>A;8=0< 

A8;8 1>@>B8AO 7 01V>B8G=8<8 AB@5A>28<8 D0:B>@0<8, B0:8<8 O: 70A>;5==O, 

?>ACE0, 5:AB@5<0;ь=V B5<?5@0BC@8 B0 ABV9:VABь 4> 2?;82C 206:8E <5B0;V2. *5 

4>AO30єBьAO 70 @0EC=>: ?V428I5==O 0:B82=>ABV 0=B8>:A840=B=8E D5@<5=BV2 V 

?V428I5==O @V2=O A?>;C: B0:8E O: D5=>;8, D;02>=>W48, FC:@8 B0 >A<>;VB8 

[22]. &0:>6, 5:AB@0:B <>@V=38 7<5=HCє 28@>1;5==O 0:B82=8E D>@<8 :8A=N B0 

30;ь<Cє ?5@5:8A=5 >:8A;5==O ;V?V4V2, 7<5=HCє 2V@>3V4=VABь 28B>:C 

5;5:B@>;VBC. 'G5=V ?>@V2=N20;8 4VN 5:AB@0:BC <>@V=38 7 :>:>A>2>N 2>4>N B0 

4V9H;8 28A=>2:C, I> >18420 <0NBь ?>78B82=V @57C;ьB0B8, 0;5 5:AB@0:B 

<>@V=38 28O282AO :@0I5 70 :>:>A>2C 2>4C 2 A?@8O==V @>728B:C :>@5=V2, 

7>:@5<0 I>4> 7030;ь=>W :V;ь:>ABV :>@5=V2, 4>268=8 :>@5=V2 V 4>268=0 

3>;>2=>3> :>@5=O [125]. 

�>EFD4>F< A4 BEAB6V 69D5< (Salix spp.) 402=> 2V4><V A2>W<8 

DC=3VF84=8<8, V=A5:B8F84=8<8 B0 0=B810:B5@V0;ь=8<8 2;0AB82>ABO<8. 

"AB0==V 4>A;V465==O ?V4:@5A;NNBь ?>B5=FV0; 5:AB@0:BC 7 :>@8, ?03>=V2 V 

;8AB:V2 25@18 O: ?@8@>4=8E AB8<C;OB>@V2 4;O  2:>@V=5==O ?VA;O 7@V70==O 

@>A;8=. �>A;V465==O ?>:07CNBь, I> 5:AB@0:B8 25@18 1030BV =0 @V7=V 

1V>0:B82=V A?>;C:8, C B><C G8A;V ?>;VD5=>;8 (?@>0=B>FV0=V48=8, D5=>;ь=V 

:8A;>B8, D;02>=>W48, 4C18;ь=V @5G>28=8 B0 ;V3=V=8), B5@?5=>W48 V, >A>1;82>, 

A0;VF8;0B8 [126]. *V A?>;C:8 2V4V3@0NBь 28@VH0;ь=C @>;ь C 70E8A=8E 

<5E0=V7<0E B0 A83=0;ь=8E H;OE8. �>=F5=B@0FVO F8E 1V>;>3VG=> 0:B82=8E 

A?>;C: <>65 7<V=N20B8AO 2 70;56=>ABV 2V4 :V;ь:>E D0:B>@V2. �> =8E 

2V4=>A8BьAO 2V: @>A;8= 25@18, A57>=, B8? @>A;8==>W B:0=8=8, 7 O:>W 

AB2>@NNBь 5:AB@0:B, :>=:@5B=89 284 01> 35=>B8? 25@18 V =02VBь @V7=V C<>28 

=02:>;8H=ь>3> A5@54>28I0. &0:, 682FV E@870=B5<8 B0 ;020=48 

?@>45<>=AB@C20;8 =09:@0IV @57C;ьB0B8 7 :>=F5=B@0FVєN 1,06 <:</; 

5:AB@0:BC :>@8 25@18 [57]. &0:>6 2V4><>, I> 682FV O1;C=V 70=C@5=V 2 
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5:AB@0:B ;8AB:V2 25@18 =0 4 3>48=8 40;8 =0928I89 2V4A>B>: 2:>@V=5==O 

(97,18 %), 0 ?@8 70=C@5==V 682FV2 =0 8 3>48= <0:A8<0;ь=0 28A>B0 @>A;8=8 

1C;0 20,56 A<, <0:A8<0;ь=0 4>268=0 :>@5=O 3 14,09 A<, <0:A8<0;ь=89 

4V0<5B@ @>A;8=8 3 1,37 A<. �@V< Fь>3>, є 40=V, I> =091V;ьH89 C@>609 1C2 

70DV:A>20=89 ?@8 28:>@8AB0==V 5:AB@0:BC  7 AC<VHV: 25@18, AV=0 B0 4>4020==O 

<V=5@0;ь=>3> 07>BC [128]. 

КBD<JO 3 2V4><0 ;V:0@Aь:0 @>A;8=0, B0:>6 =5 <5=H FV:020 2 @>7@V7V 

AV;ьAь:>3> 3>A?>40@AB20 B0 1V>;>3VG=8E AB8<C;OB>@V2 @>ABC. *5 >1C<>2;5=> 

28A>:>N :>=F5=B@0FVєN 0:B82=8E A?>;C:, B0:8E O: :>@8G=89 0;ь453V4, 

:>@8G=0 :8A;>B0,  5235=>; B0 4% ;5B:0 >;VO. *V A?>;C:8 @07>< V7 4C18;ь=8<8 

@5G>28=0<8 A?@8ONBь C:>@V=5==N B0 ?>A8;NNBь @VAB @>A;8=. 

�>A;V465==O ?>:07CNBь, I> ?>@>H>: :>@8FV <>65 5D5:B82=> 

AB8<C;N20B8 @VAB :>@5=V2 C @V7=8E 284V2 @>A;8=. #>OA=NNBь F59 5D5:B 

=0O2=VABN D5=>;ь=8E A?>;C: C :>@8FV, O:V, O: 2V4><>, 2?;820NBь =0 >A=>2=V  

D5@<5=B8 @>A;8=. *V:02>, I> @5G>28=8 :>@8FV, B0:>6, <>6CBь ?@0FN20B8 

A8=5@3VG=> 7 A8=B5B8G=8<8 0C:A8=0<8. 'G5=V 28O28;8, I> :><1V=0FVO 

5:AB@0:BC :>@8FV 7 IBA B0 NAA (3>@<>=8 C:>@V=5==O =0 >A=>2V 0C:A8=C) 

?5@525@HCє V=HV <5B>48 C ?@>4C:B82=>ABV :>@5=5CB2>@5==O. �>A;V48 

?@>2>48;8Aь =0 7@V70=8E @>A;8=0E B0 1C;0 ?@>45<>=AB@>20=0 =5 BV;ь:8 

1V;ьH0 H284:VABь C:>@V=5==O, 0;5 9 ?>A8;5==O ?@>F5AV2 @>ABC  @>A;8= [64]. 

І@5<D, H8@>:> 2V4><0 @>A;8=0, <0є ?>B5=FV9=V ?5@52038 V 70 <560<8 

:C;V=0@=8E A2VBV2. �V= <VAB8Bь @O4 DVB>=F84V2, 2 B><C G8A;V 35@0=V>;, =5@0;ь V 

F8=3V15@5=, O:V 9 287=0G0NBь 9>3> E0@0:B5@=89 0@><0B V A<0:. �@V< B>3>, 

V<18@ 1030B89 =0 1V>0:B82=V A?>;C:8, B0:V O: 3V=35@>;8, I> 40NBь ?@O=89 

A<0:. �>A;V465==O ?>:07CNBь, I> 5:AB@0:B V<18@C <>6=0 28:>@8AB>2C20B8 

O: ?@8@>4=89 AB8<C;OB>@ @>ABC @>A;8=. 'G5=V A?>AB5@V30;8 7=0G=V 

?>:@0I5==O ?@>F5AV2 @>ABC ?03>=V2 ?@8 >1?@8A:C20==V @>A;8= 5:AB@0:B>< =0 

>A=>2V :>@5=528I0 V<18@C [47]. &0:>6, VA=CNBь 40=V ?@> 5D5:B82=VABь @V7=8E 

=0BC@0;ь=8E 5:AB@0:BV2, C B><C G8A;V V<18@C, I> 2?;820;8 =0 CA?VH=VABь 

C:>@V=5==O 682FV2 >;828. *V:02>, I> V<18@=V 5:AB@0:B8 (C @V7=8E B8?0E 
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@>7G8==8:V2: 2>40, >F5B V 5B0=>;) B0:>6 ?>:070;8 30@=V @57C;ьB0B8 ?@8 

4>A;V465==V ?@>F5AV2 C:>@V=5==O B0 @>ABC :>@5=V2. �@V< Fь>3>, CG5=V 

4>A;V46C20;8 2?;82 5:AB@0:BC V<18@C =0 @VAB V @>728B>: 682FV2 01@8:>AC 

A>@BC )0<02V. �E 4>A;V65==O ?>:070;8, I> >1@>1:0 682FV2 @>7G8=>< 

5:AB@0:BC :>@5=528I0 V<18@C 10 3/; ACBBє2> ?>:@0I8;0 CB2>@5==O B0 

G;5=C20==O 3V;>:, A?@8O;0 71V;ьH5==N ?;>IV ;8AB:>2>W ?;0AB8=:8 B0 

V=B5=A82=VABь ?>3;8=0==O ?>682=8E @5G>28= (07>BC, D>AD>@C V :0;VN) [47]. 

$>A;8==V 5:AB@0:B8, >B@8<0=V 7 @V7=8E @>A;8=, <VABOBь H8@>:89 A?5:B@ 

1V>0:B82=8E EV<VG=8E @5G>28=, O:V <>6CBь 5D5:B82=> 2?;820B8 =0 @>728B>: 

@>A;8=, 7<5=HCNBь AB@5A B0 71V;ьHCNBь ABV9:VABь, 0 B0:>6 ?V428ICNBь 

7030;ь=C ?@>4C:B82=VABь V O:VABь 2@>60N. $>A;8==V 5:AB@0:B8 є @50;ь=>N B0 

ABV9:>N 0;ьB5@=0B82>N A8=B5B8G=8< @53C;OB>@0< @>ABC B0 <0NBь @O4 

?5@5203 4;O =02:>;8H=ь>3> A5@54>28I0, ?V428I5==O ?@>4C:B82=>ABV 

AV;ьAь:>3>A?>40@Aь:8E :C;ьBC@. �8:>@8AB>2CNG8 ?@8@>4=V 5:AB@0:B8, <8 

<>65<> ?@>:;0AB8 H;OE 4> 1V;ьH AB0;>3> B0 ABV9:>3> 

AV;ьAь:>3>A?>40@Aь:>3> <091CB=ь>3>. *59 >3;O4 ?V4:@5A;Nє =5>1EV4=VABь 

4>A;V465==O A?>A>1V2 4VW @>A;8==8E 5:AB@0:BV2 B0 WE <5B>4V2 28@>1=8FB20, 

I>1 @>7:@8B8 ?>2=89 ?>B5=FV0; @>A;8==8E 5:AB@0:BV2 O: ABV9:>W 

0;ьB5@=0B828 A8=B5B8G=8< @53C;OB>@0< @>ABC @>A;8= C 

AV;ьAь:>3>A?>40@Aь:8E ?@0:B8:0E [21]. 
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1. $53C;OB>@8 @>ABC @>A;8= <>6CBь 1CB8 ?@8@>4=8<8 01> 

A8=B5B8G=8<8 =87ь:><>;5:C;O@=8<8 A?>;C:0<8, I> 740B=V 2 4>A8Bь <0;8E 

:>=F5=B@0FVOE 2?;820B8 =0 68BBє4VO;ь=VABь @>A;8=, 0:B82CNG8 :;VB8==V 

?@>F5A8, D>B>A8=B57, 48E0==O, 2>4=89 >1<V= V ?>4V; :;VB8=. �>:@5<0 4> 

?@8@>4=8E @53C;OB>@V2 @>ABC =0;560Bь DVB>3>@<>=8 B0 V=HV 1V>;>3VG=> 

0:B82=V @5G>28=8, O:V CB2>@NNBьAO 2 A0<8E :;VB8=0E @>A;8= B0 <>6CBь O: 

?V4A8;N20B8 B0: V V=3V1C20B8 4VN V=H8E 1V>;>3VG=> 0:B82=8E @5G>28=, I> 2 

?V4AC<:C 01> ?V4A8;Nє, G8 ?>A;01;Nє B>9 G8 V=H89 1V>EV<VG=89 ?@>F5A [10]. 

2.  5E0=V7< 4VW @53C;OB>@V2 @>ABC 7C<>2;5=89 WE=ь>N 740B=VABN 

?@>=8:0B8 G5@57 :;VB8==V <5<1@0=8 B0 270є<>4VOB8 7 1V;:0<8-@5F5?B>@0<8, 

I> ?@872>48Bь 4> 7<V= C B@0=A:@8?FV9=V9 0:B82=>ABV �!�, ?@8A:>@5==O 

A8=B57C 1V;:V2 V 0:B820FVW @>AB>28E ?@>F5AV2. #>:070=>, I> @53C;OB>@8 @>ABC 

?>78B82=> 2?;820NBь =0 @>728B>: :>@5=52>W A8AB5<8, ?V428ICNBь ABV9:VABь 

@>A;8= 4> 01V>B8G=8E B0 1V>B8G=8E AB@5AV2, 0 B0:>6 7<5=HCNBь B>:A8G=VABь 

?5AB8F84V2 ?V4 G0A ?5@54?>AV2=>W >1@>1:8 [4]. 

3. �8:>@8AB0==O @>A;8==8E 5:AB@0:BV2, O:V <VABOBь 2 A2>є<C A:;04V 

?@8@>4=V @53C;OB>@8 @>ABC є 206;828< :@>:>< 2 @>728B:C 5D5:B82=8E 

70A>1V2 C4>A:>=0;5==O 03@>B5E=>;>3V9 C @>A;8==8FB2V. $>A;8==V 5:AB@0:B8 

AB0=>2;OBь ?5@A?5:B82=C B0 5:>;>3VG=> 157?5G=C 0;ьB5@=0B82C A8=B5B8G=8< 

@53C;OB>@0< @>ABC @>A;8=, 70157?5GCNG8 ?V428I5==O 2@>609=>ABV 

AV;ьAь:>3>A?>40@Aь:8E :C;ьBC@ V 7<5=H5==O =530B82=>3> 2?;82C =0 4>2:V;;O. 

�8:>@8AB0==O @>A;8==8E 5:AB@0:BV2 2V4:@820є <>6;82>ABV 4;O D>@<C20==O 

1V;ьH AB0;8E B0 157?5G=8E ?V4E>4V2 C AV;ьAь:><C 3>A?>40@AB2V. 
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(SiO2) C 283;O4V A2VB;8E ?;O< («A828=8»), <0є 75@=8ABC AB@C:BC@C B0 

?>ABC?>289 ?5@5EV4 4> =0ABC?=>3> 3>@87>=BC. 

2. �5@E=V9 ?5@5EV4=89 3>@87>=B (!@k): A;01:>V;N2V9>20=89, 702B>2H:8 

30340 A<, B5<=>-1C@89, CIV;ь=5=89. 

3. !86=V9 ?5@5EV4=89 3>@87>=B ($hk): A;01:>V;N2V9>20=89, 702B>2H:8 
35345 A<, B5<=>-1C@89, V7 =0O2=VABN O78:V2 =0BVG=>3> 3C<CAC; ?>ABC?>2> 

?5@5E>48Bь C <0B5@8=Aь:C ?>@>4C =0 @V2=V 70;O30==O :0@1>=0BV2. 
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682;5==O 2 3C<CA>2><C 3>@87>=BV. ' 25@E=ь><C >@=><C H0@V �@C=BC 2<VAB 

3C<CAC AB0=>28Bь 3,5 %. %BC?V=ь =0A8G5=>ABV �@C=BC >A=>20<8 :>;820єBьAO 2 

<560E 90,8391,1 %, @50:FVO �@C=B>2>3> @>7G8=C A;01>:8A;0 (@! 6,036,3). 

�V4@>;VB8G=0 :8A;>B=VABь �@C=BC AB0=>28Bь 2,42 <3-5:2./100 3 �@C=BC. �<VAB 

@CE><8E A?>;C: D>AD>@C 4>@V2=Nє 118 <3/:3, >1<V==>3> :0;VN 3 99 <3/:3 

(?V428I5=89 @V25=ь 70157?5G5=>ABV 70 +8@8:>28<), 0 =VB@>35=C 3 64 <3/:3 

(A5@54=O 70157?5G5=VABь 70 �>@=DV;4><). � >3;O4C =0 FV ?>:07=8:8, 

=5>1EV4=>ABV C 2=5A5==V <V=5@0;ь=8E 4>1@82 =5 28=8:0;> [ 10; 12]. 

�;V<0B @09>=C 4>A;V465=ь є ?><V@=>-:>=B8=5=B0;ь=8<, 

E0@0:B5@87CєBьAO B5?;8< ;VB><, 2V4=>A=> <’O:>N 78<>N B0 4>AB0B=V< @V2=5< 

72>;>65==O. %5@54=O B5<?5@0BC@0 AVG=O AB0=>28Bь -5°C, ;8?=O 3 +20°C. 

�1A>;NB=89 <0:A8<C< B5<?5@0BC@ AO30є +39°C, 0 <V=V<C< 3 -34°C. %C<0@=0 

A>=OG=0 @04V0FVO A:;040є 1;87ь:> 983100 ::0;/A<², @04V0FV9=89 10;0=A 

20@VNєBьAO C <560E 44346 ::0;/A<². $VG=0 B@820;VABь A>=OG=>3> >A2VB;5==O 

AB0=>28Bь ?@81;87=> 1600 3>48=. �57<>@>7=89 ?5@V>4 B@820є 1553170 4=V2, 0 

2535B0FV9=89 ?5@V>4 (4=V 7 B5<?5@0BC@>N ?>=04 +15°C) AB0=>28Bь 1053110 

4=V2. 

#5@52060NBь 70EV4=V 2VB@8, O:V ?@8=>AOBь 5503600 << >?04V2 =0 @V:. 

!09<5=H0 :V;ь:VABь >?04V2 ?@8?040є =0 78<>2V <VAOFV (AVG5=ь-;NB89), B>4V O: 

<0:A8<0;ь=0 3 =0 ;VB=V <VAOFV (G5@25=ь-A5@?5=ь). �8?0@>2C20=VABь C @09>=V 

AB0=>28Bь 1;87ь:> 450 <<, I> 70157?5GCє :>5DVFVє=B 72>;>65==O 1,3. '78<:C 

D>@<CєBьAO A=V3>289 ?>:@82 702B>2H:8 4> 40 A<, I> 715@V30єBьAO 953105 

4=V2. 

'@>609=VABь AV;ьAь:>3>A?>40@Aь:8E :C;ьBC@ C @53V>=V 70;568Bь 

?5@5206=> 2V4 ?>3>4=8E C<>2, 7>:@5<0 B5<?5@0BC@=>3> @568<C B0 @V2=O 

72>;>65==O 2 ?5@V>4 2535B0FVW. #@8 ?@>2545==V 4>A;V465=ь ?>B@518 C 

2=5A5==V <V=5@0;ь=8E 4>1@82 =5 A?>AB5@V30;>AO. 
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2.2. )0@0:B5@8AB8:0 >1’є:BV2 4>A;V465==O 

 

�;O >B@8<0==O 5:AB@0:BC 2V2A0 ?>AV2=>3> 1C;0 27OB0 =0475<=0 G0AB8=0 

FVєW @>A;8=8 (2V2A0 ?>AV2=>3> 3 Avena sativa L.) =0 D07V 2>A:>2>W AB83;>ABV, V 2 

?>40;ьH><C <0B5@V0; 1C2 28ACH5=89. 

#@>F5A >B@8<0==O 5:AB@0:BC 2V2A0 ?>AV2=>3> 2:;NG02 =0ABC?=V :@>:8: 

1C;> 27OB> 2V4=>H5==O @>A;8==>W A8@>28=8 4> 5:AB@035=BC 2 A?V22V4=>H5==V 

300 3 2V2A0 B0 700 3 2>48. �:AB@0:FVO 2V41C20;0AO ?@>BO3>< 40 E28;8= =0 

2>4O=V9 10=V ?@8 B5<?5@0BC@V 95ºC. 

"25A ?>AV2=89 (Avena sativa L.) ?@54AB02;Oє A>1>N >4=>@VG=C 

B@02'O=8ABC @>A;8=C. �V= =0;568Bь 4> @>48=8 �;0:>28E (Poaceae). "25A 

?>AV2=89 2V4><89 ?5@H 70 2A5, O: >4=0 7 =091V;ьH 206;828E 75@=>28E 

:C;ьBC@ B0 O: :>@< 4;O B20@8= V 28:>@8AB>2CєBьAO 2 @V7=8E 30;C7OE 

?@><8A;>2>ABV, 2:;NG0NG8 28@>1=8FB2> ?0?5@C B0 B5:AB8;N, D0@<0:>;>3VW 

[13; 12]. 

)V<VG=89 A:;04 @>A;8= 2V2A0 ?>AV2=>3> (Avena sativa L.) 2:;NG0є 

@V7=><0=VB=V :><?>=5=B8, O:V =040NBь FV9 :C;ьBC@V WW E0@G>2C B0 03@>=><VG=C 

FV==VABь. "25A <VAB8Bь 2VB0<V=8 3@C?8 � (7>:@5<0, 2VB0<V= �1, �2, �3, �5, �6), 

2VB0<V= �, 2VB0<V= � B0 V=HV, O:V 3@0NBь 206;82C @>;ь 2 <5B01>;VG=8E 

?@>F5A0E B0 74>@>2><C DC=:FV>=C20==V >@30=V7<V2. �5@=0 @>A;8= <VABOBь 

?@81;87=> 60% :@>E<0;N, 15% 1V;:C B0 @O4 V=H8E :>@8A=8E :><?>=5=BV2, 

B0:8E O: E>;V=, E>;5AB5@8=, 025=0:>784 �, B0:>6 @V7=V :8A;>B8, 2:;NG0NG8 

I02;52C, <0;>=>2C B0 5@C:>2C :8A;>B8. ' A:;04V 75@5= 4> B>3> 6 7=0E>4OBьAO 

3;N:>784, ³-3;N:0=, :C<0@8=, A:>?>;5B8=, 0 I5 7=0G=V :V;ь:>ABV :0;ьFVN B0 

D>AD>@=8E A>;59 [31]. 

�@V< 28I5 707=0G5=8E A:;04>28E, @>A;8=8 2:;NG0NBь C A515 V=HV 

:>@8A=V @5G>28=8, B0:V O: 0=B8>:A840=B8, ;V?V48, D;02>=>W48, AB5@8=8 9 

A0?>=V=8. *V :><?>=5=B8 <>6CBь 2V4V3@020B8 206;82C @>;ь C 70E8ABV :;VB8= 

2V4 2V;ь=8E @048:0;V2 B0 V=H8E H:V4;828E D0:B>@V2, 0 B0:>6 <0B8 ?>78B82=89 

2?;82 =0 74>@>2'O ;N48=8. 
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�=B8>:A840=B8, O:V <VABOBьAO 2 @>A;8=0E 2V2A0 ?>AV2=>3>, 2V4V3@0NBь 

206;82C @>;ь C 70E8ABV :;VB8= 2V4 >:8A;N20;ь=>3> AB@5AC 9 H:V4;828E 

2?;82V2 2V;ь=8E @048:0;V2 [5].  

�=B8>:A840=B=0 4VO 2V2A0 ?>AV2=>3> ?>;O30є: 

● ;4I<EF 6V8 6V?ьA<I D48<>4?V6: 2V;ь=V @048:0;8 є =5AB01V;ь=8<8 
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?>?5@5465==O 2B@0B8 0:B82=>ABV. �:B82=VABь D5@<5=BC 287=0G0;8 70 

B5<?5@0BC@V 30 0%. ' :N25BC (>1’є<>< 3 <;) 2=>A8;8 1,5 <; D>AD0B=>3> 

1CD5@0, 0,5 <; @>7G8=C 0A:>@1V=>2>W :8A;>B8, 0,5 <; @>7G8=C ?5@>:A84C 

2>4=N, 0,1 <; @>7G8=C Na-��&�. $50:FVN 70?CA:0;8 4>4020==O< 0,4 <; 

AC?5@=0B0=B0. %C<VH H284:> AB@CHC20;8 9 28<V@N20;8 =0 A?5:B@>D>B><5B@V 

7<V=C >?B8G=>W 3CAB8=8 70 290 =< :>6=V 10 A ?@>BO3>< 2-3 E2. �:B82=VABь 

D5@<5=BC @>7@0E>2C20;8 7 C@0EC20==O< :>5DVFVє=B0 <>;O@=>W 5:AB8=FVW 2,8 

< -1 ·A< -1 B0 28@060;8 2 <:<>;ь 0A:>@10B0 =0 1 3 A8@>W <0A8 70 1 E28;8=C 

[31]. #>2B>@=VABь 4>A;V465=ь 3 2>Aь<8:@0B=0.  

В<;A4K9AAO 4>F<6ABEFV >4F4?4;<  6 ;9DAV CL9A<JV B;<@BW. !0206:C 

(0,2 3) 75@5= @>7B8@0;8 =0 ;ь>4C 7 =525;8:>N :V;ь:VABN (2 <;) 0,1   B@8A-HCl 

1CD5@0 @! 7,4. �><>35=0B F5=B@8DC3C20;8 ?@>BO3>< 20 E2 (5000g ?@8 4 °C). 

%C?5@=0B0=B ?5@5=>A8;8 2 G8ABC ?@>1V@:C =0 ;ь>4C 4;O ?>?5@5465==O 2B@0B8 

0:B82=>ABV. �> 0,2 <; AC?5@=0B0=B0 4>4020;8 2 <; 0,03% ?5@5:8AC 2>4=N B0 

V=:C1C20;8 ?@>BO3>< 10 E2 ?@8 37 °C. #VA;O Fь>3> 4>4020;8 1 <; 4 % 

<>;V140BC 0<>=VN. ' :>=B@>;ь=C ?@>1C, 70<VABь AC?5@=0B0=BC, 2=>A8;8 0,2 <; 
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48AB8;ь>20=>W 2>48. �:B82=VABь :0B0;078 287=0G0;8 A?5:B@>D>B><5B@8G=> 

(4>268=0 E28;V 410 =<) 70 740B=VABN !2"2 CB2>@N20B8 ABV9:89 7010@2;5=89 

:><?;5:A 7 A>;O<8 <>;V145=C. �:B82=VABь :0B0;078 @>7@0E>2C20;8 7 

C@0EC20==O< :>5DVFVє=B0 <>;O@=>W 5:AB8=FVW 22200  -1 ·A< -1 B0 28@060;8 2 

<::0B =0 1 3 A8@>W <0A8 [15]. #>2B>@=VABь 4>A;V465=ь 3 2>Aь<8:@0B=0.  

 

 

2.4. %B0B8AB8G=0 >1@>1:0 @57C;ьB0BV2 
 

%B0B8AB8G=0  >1@>1:0  @57C;ьB0BV2  74V9A=N20;0Aь  70 4>?><>3>N  

?@>3@0<8  Excel  16.0  4;O  Windows. �;O :V;ь:VA=8E ?>:07=8:V2 

@>7@0E>2C20;8 A5@54=є 0@8D<5B8G=5 ( ) V AB0=40@B=C ?><8;:C A5@54=ь>3> 

(m), A5@54=є :204@0B8G=5 2V4E8;5==O, 4;O O:VA=8E >7=0: 3 2V4=>A=V (2 %) 

G0AB>B8. %B0B8AB8G=0 >FV=:0 ?@>2>48;0Aь 70 t 3 :@8B5@Vє< %BьN45=B0 ?@8 

@V2=V 7=0G8<>ABV @  0,05. 

 

%#�%"� ���"$�%&�!�) ���$�� �" $"����' 2 
 

1. �V>EV<VO: ?V4@CG=8:./ 70 7030;ь=>N @540:FVєN ?@>D. �09309:0 �. �. B0 

?@>D. �;5:A0=4@>2>W �. �. 3 )0@:V2: (>@B, 2014. 3 728 A.  

2. �>@OG0 �.  . �87=0G5==O :V;ь:VA=>3> 2<VABC E;>@>DV;V2 C B@02V 0<1@>7VW 

?>;8=>;8AB>W / �.  . �>@OG0, �. ". �C@025;ь. "9IAB?B7VKAV F4 

5VBH4D@4J96F<KAV 4EC9>F< EF6BD9AAO ?V>4DEь><I CD9C4D4FV6 DV;ABW 

A4CD46?9ABEFV 8VW: @4F9DV4?< ІІ @V:A4D. A4G>.3CD4>F. VAF9DA9F 4 >BAH., @. 

%4D>V6, 12313 ?<EFBC. 2015 D. )0@:V2: �8432> !(0', 2015. %. 92.  

3. �@8F0є=:> �.  ., �@8F0є=:> �. "., �0@?5=:> �. #.  5B>48 1V>;>3VG=8E 

B0 03@>=><VG=8E 4>A;V465=ь @>A;8= V �@C=BV2. �8W2: ��& «!�+����», 2003. 

320 A. 
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4. �C1Aь:89 ..�. �V>;>3VG=0 EV<VO. - �8W2-&5@=>?V;ь: ':@<54- :=830, 2000. 

- 508 A. 

5. �V4>@0 �. �., %<03;V9 ". (., �@<0=B@0CB �. $. B0 V=.  5B>48:0 =0C:>28E 

4>A;V465=ь 2 03@>=><VW: =02G. ?>AV1. �8W2: *5=B@ CG1>2>W ;VB5@0BC@8, 2013. 

264 A.  

6. ЄI5=:> �. ". "A=>28 =0C:>28E 4>A;V465=ь 2 03@>=><VW / �. ". ЄI5=:>, 

#. �. �>?8B:>, �. #. "?@8H:>, #. �. �>AB>3@87. �8W2: �VO, 2005. 288 A. 

7. �V=G5=:> ". �., %0;0B5=:> �. !., �V;>=>6:>  . �. $>A;8==8FB2>. - �8W2: 

�3@0@=0 >A2VB0, 2001. 591 A. 

8. �5I5=:> �. �. %>O / �. �. �5I5=:> �. �. %8G:0@ь, �. �.  8E09;>2, �. 

(.  0@ьNH:8=. �8W2: !0C:>20 4C<:0, 1987. 256 A. 

9.  07C@ �. �., #0;0<0@GC: �. �., #>;VIC: �. %., #0;0<0@GC: ". �. 

!>2VB=V 03@>B5E=>;>3VW C @>A;8==8FB2V. �V==8FO, 2017. 588 A.  

10. #@0:B8:C< 7 �@C=B>7=02AB20: =02G. ?>AV1. / �0 @54. �. �. 

&8E>=5=:0, �. �. �53BO@ь>20. �V;ь=8FO: !>20 :=830, 2008. 448 A. 

11. $>A;8==8FB2>: ;01.-?@0:B. 70=OBBO: =02G. ?>AV1. 4;O 28I. 03@. 

70:;. >A2VB8 ��3�V @V2=V2 0:@548B0FVW 7 =0?@O<C «�3- 385 @>=><VO» / �.  . 

�;V<>2,  . �. �V;>=>6:>,  . �. �>1@> B0 V=.; ?V4 @54.  . �. �>1@>. �8W2: 

'@>609, 2001. 392 A. 

12. $>A;8==8FB2>: ;01>@0B>@=>-?@0:B8G=V 70=OBBO (�5@=>2V 

:C;ьBC@8): =02G0;ь=89 ?>AV1=8: / �. �. (C@A>20, �. �. (C@A>2, �. �. %5@3єє2 ; 

?V4 @54. �. �. (C@A>2>W. )0@:V2: &" �:A:;N782, 2004. 380 A.  

13. %:>@8: �. �., %:>@8: �. �., %8<>=5=:> !. �., %:>@8: ". #. 

%8=B5B8: >78<>3> 68B0 (Secale cereale L.) �01020. %>@B>282G5==O B0 >E>@>=0 

?@02 =0 A>@B8 @>A;8=. 2009. №1(9). %. 79386.  

 

14. Abid M. et al. Effect of magnesium sulphate on the first stage of 

development of Lucerne. Options Méditerranéennes, Series A. №79. CIHEAM, 

FAO. 
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15. Aebi H. Catalase in Vitro. Methods Enzymol. 1984. №105. $. 1213

126. 

16. Agrarii Razom. %>@B �C=OH0 (?H5=8FO >78<0, ?H5=8FO B25@40). 

�=D>@<0FV9=>-0=0;VB8G=0 A8AB5<0 "�3@0@VW @07><". 2023. �>ABC?=> 70 

?>A8;0==O<: https://agrarii-razom.com.ua/culture-variety/dunyasha. 

17. Agrarii Razom. %>@B .2V20B0 60 (?H5=8FO >78<0, ?H5=8FO <'O:0). 

�=D>@<0FV9=>-0=0;VB8G=0 A8AB5<0 "�3@0@VW @07><". 2023. �>ABC?=> 70 

?>A8;0==O<: https://agrarii-razom.com.ua/culture-variety/yuvivata-60. 
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$"���� 3. ��")� �+!�� %���� ��%&$��&' ���%� #"%��!"�" 

 

#@8@>4=V @53C;OB>@8 @>ABC @>A;8= 2V4V3@0NBь :;NG>2C @>;ь C 

AB8<C;OFVW DV7V>;>3VG=8E ?@>F5AV2, I> 70157?5GCNBь >?B8<0;ь=89 @>728B>: 

@>A;8==8E >@30=V7<V2. �>4=89 5:AB@0:B 2V2A0 ?>AV2=>3> <VAB8Bь :><?;5:A 

1V>;>3VG=> 0:B82=8E @5G>28=, 7>:@5<0 DVB>3>@<>=8, 0=B8>:A840=B8, 2VB0<V=8 

B0 0<V=>:8A;>B8, O:V <>6CBь 7=0G=> 2?;820B8 =0 @VAB, @>728B>: B0 ABV9:VABь 

@>A;8= 4> AB@5A>28E D0:B>@V2. !0HV 4>A;V465==O 1V>EV<VG=>3> A:;04C 

5:AB@0:BC 4>72>;8;8 >FV=8B8 9>3> ?>B5=FV9=5 70AB>AC20==O 2 AV;ьAь:><C 

3>A?>40@AB2V O: =0BC@0;ь=>3> AB8<C;OB>@0 @>ABC @>A;8=. ' Fь><C @>74V;V 

@>73;O=CB> 1V>EV<VG=89 A:;04 5:AB@0:BC 2V2A0 ?>AV2=>3> B0 9>3> 2?;82 =0 

@>A;8==V ?@>F5A8 [1; 2]. 

�V4><>, I> 0C:A8=8 2V4V3@0NBь 206;82C @>;ь C @53C;OFVW :;VB8==>3> 

@>ABC, 2?;820NG8 =0 5:A?@5AVN 35=V2, I> :>=B@>;NNBь ?>4V; :;VB8= B0 

?>4>265==O AB515;. &>4V O: 3V15@5;V=8 15@CBь CG0ABь C <>1V;V70FVW 70?0A=8E 

@5G>28= ?V4 G0A ?@>@>AB0==O =0AV==O, AB8<C;NNG8 28@>1;5==O 

3V4@>;VB8G=8E D5@<5=BV2. �@0A8=>AB5@>W48 2V4><V A2>єN CG0ABN 2 ?>A8;5==V 

ABV9:>ABV 4> AB@5A>28E D0:B>@V2, 7>:@5<0 ?>ACE8 B0 A>;>=F520B>ABV �@C=BV2. 

%0;VF8;>20 :8A;>B0 є ?>BC6=8< <>4C;OB>@>< @50:FV9 =0 1V>B8G=89 B0 

01V>B8G=89 AB@5A. (;02>=>W48 2V4V3@0NBь :;NG>2C @>;ь C 70E8ABV :;VB8= 2V4 

>:A840B82=>3> AB@5AC, I> є 206;828< C 2V4?>2V4ь =0 =5A?@8OB;82V 5:>;>3VG=V 

C<>28 [3]. 

�>A;V465==O ?>:070;>, I> 30 % 2>4=89 5:AB@0:B 2V2A0 ?>AV2=>3> 

<VAB8Bь H8@>:89 A?5:B@ 1V>;>3VG=> 0:B82=8E @5G>28=, A5@54 O:8E V=4>;V;-3-

>FB>20 :8A;>B0 2 :V;ь:>ABV 1,47 <:3/<;, 01AF87>20 :8A;>B0 3 1,42 <:3/<;, 

5B8;5= 3 3,98  <:3/<;, A0;VF8;>20 :8A;>B0 3 1,2 <:3/<;, 2-D5=V;E@><0= 

(D;02>=>W48) 3 3,35 <:3/<; (B01;. 3.1; @8A. 3.1). !091V;ьH89 2<VAB F8E A?>;C: 

A?>AB5@V302AO 2 30% 5:AB@0:BV, I> ?V4B25@46Cє 9>3> 28A>:C :>=F5=B@0FVN 

0:B82=8E :><?>=5=BV2. �<5=H5==O :>=F5=B@0FVW 5:AB@0:BC 4> 15%, 6% B0 3% 
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AC?@>2>46C20;>AO ?>ABC?>28< 7=865==O< @V2=O 1V>;>3VG=> 0:B82=8E A?>;C:, 

I> <>65 1CB8 ?>2'O70=> 7 @>72545==O< 5:AB@0:BC. 

"45?<JO 3.1. 

�<VAB 1V>;>3VG=> 0:B82=8E @5G>28= C 2>4=><C 5:AB@0:BV 2V2A0 ?>AV2=>3>, 
<:3/<; 5:AB@0:BC 

 

�V>;>3VG=> 0:B82=0 
@5G>28=0, 
<:3/<; 

�>=F5=B@0FVO 5:AB@0:BC 2V2A0 ?>AV2=>3> 

30% 15% 6% 3% 

�=4>;V;-3->FB>20 
:8A;>B0 (0C:A8=8) 

1,47 ± 0,07 1,25 ± 0,05 0,88 ± 0,05 0,44 ± 0,08 

�1AF87>20 :8A;>B0 
(3V15@5;V=8) 

1,42 ± 0,08 1,21 ± 0,06 0,85 ± 0,05 0,43 ± 0,05 

�B8;5= 3,98 ± 0,06 3,38 ± 0,09 2,39 ± 0,07 1,19 ± 0,07 

%0;VF8;>20 
:8A;>B0 

1,20 ± 0,08 1,02 ± 0,05 0,72 ± 0,05 0,36 ± 0,03 

2-D5=V;E@><0= 
(D;02>=>W48) 

3,35 ± 0,1 2,85 ± 0,05 2,01 ± 0,1 1,00 ± 0,08 

 

$8A. 3.1. �<VAB 1V>;>3VG=> 0:B82=8E @5G>28= C 2>4=><C 5:AB@0:BV 2V2A0 
?>AV2=>3>, <:3/<; 5:AB@0:BC 

�;O ?>@V2=O==O, 2 5:AB@0:B0E V=H8E @>A;8= A?>AB5@V30NBьAO B0:V 

:>=F5=B@0FVW F8E A?>;C:: 0C:A8=8 2 5:AB@0:BV :C:C@C478 3 1,05 <:3/<;, 

3V15@5;V=8 2 5:AB@0:BV @8AC 3   0,72 <:3/<;, 1@0A8=>AB5@>W48 2 5:AB@0:BV 
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@V?0:C 3 0,18 <:3/<;, A0;VF8;>20 :8A;>B0 2 5:AB@0:BV BNBN=C 1,03 <:3/<;, 

D;02>=>W48 2 5:AB@0:BV 3@5G:8 3 3,02 <:3/<; [4; 5]. *5 A2V4G8Bь ?@> B5, I> 

5:AB@0:B 2V2A0 <VAB8Bь 1V;ьH 28A>:V @V2=V F8E @5G>28=, I> ?>B5=FV9=> @>18Bь 

9>3> 5D5:B82=VH8< 1V>AB8<C;OB>@>< C ?>@V2=O==V 7 V=H8<8 @>A;8==8<8 

5:AB@0:B0<8. 

�:AB@0:B 2V2A0 ?>AV2=>3> <VAB8Bь C A2>є<C A:;04V 28A>:89 2<VAB 

2VB0<V=V2, WE ?>?5@54=8:V2 B0 <0:@>5;5<5=BV2 (B01;. 3.2). 

"45?<JO 3.2. 

�<VAB 2VB0<V=V2, :0@>B8=>W4V2 B0 <0:@>5;5<5=BV2 C 2>4=><C 
5:AB@0:BV 2V2A0 ?>AV2=>3>, <:3/<; 5:AB@0:BC 

 

�V>;>3VG=> 

0:B82=0 

@5G>28=0, 

<:3/<; 

�>=F5=B@0FVO 5:AB@0:BC 2V2A0 ?>AV2=>3> 

30% 15% 6% 3% 

�A:>@1V=>20 

:8A;>B0 

(2VB0<V= C) 

6,89 ± 0,22 7,75 ± 0,11 3,88 ± 0,21 2,12 ± 0,05 

�VB0<V= � 3,61 ± 0,19 3,49 ± 0,38 3,65 ± 0,18 1,48 ± 0,08 

�0@>B8=>W48 4,11 ± 0,13 6,42 ± 0,26 4,91 ± 0,11 2,23 ± 0,17 

�0;ьFV9 (Ca) 5,82 ± 0,26 10,31 ± 0,43 6,99 ± 0,23 2,86 ± 0,09 

 03=V9 (Mg) 13,02 ± 0,37 4,8 ± 0,41 5,86 ± 0,40 4,8 ± 0,09 
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$8A. 3.2. �<VAB 1V>;>3VG=> 0:B82=8E @5G>28= C 2>4=><C 5:AB@0:BV 2V2A0 

?>AV2=>3>, <:3/<; 5:AB@0:BC 

�0=V ?>:070;8, I>  30 % 5:AB@0:B 2V2A0 є 1030B8< 465@5;>< 

0A:>@1V=>2>W :8A;>B8 3 6,89 <:3/<;, 2VB0<V=C � <VAB8BьAO 3,61 <:3/<;, 

:0@>B8=>W4V2 3 4,11 <:3/<;, :0;ьFVN 3 5,82 <:3/<; B0 <03=VN 3 13,02  <:3/<; 

(B01;. 3.2; @8A. 3.2). !0O2=VABь C 5:AB@0:BV 2V2A0 2VB0<V=C � B0 0A:>@1V=>2>W 

:8A;>B8, O:V є 0=B8>:A840=B0<8 9 <>6CBь A?@8OB8 ?V428I5==N ABV9:>ABV 

@>A;8= 4> >:8A=N20;ь=>3> AB@5AC. �0@>B8=>W48 2V4V3@0NBь 206;82C @>;ь C 

D>B>A8=B5B8G=8E ?@>F5A0E, 0 <03=V9 є F5=B@0;ь=8< 5;5<5=B>< C <>;5:C;V 

E;>@>DV;C, I> ?>OA=Nє 9>3> 28A>:C :>=F5=B@0FVN 2 5:AB@0:BV 2V2A0. 

�=0;V7 5:AB@0:BC ?>AV2=>3> 7 V=H8<8 @>A;8==8<8 5:AB@0:B0<8 ?>:0702, 

I> 2<VAB 0A:>@1V=>2>W :8A;>B8 2 5:AB@0:BV H?8=0BC A:;040є 2,01 <:3/<;, 

2VB0<V= � C A>W 3 1,54 <:3/<;, :0@>B8=>W4V2 C <>@:2V  31,98 <:3/<;, :0;ьFVN  C 

:0?CABV 31,27 <:3/<;, <03=V9 C 1C@O:C  3 0,81 <:3/<; [6; 7]. *5 2:07Cє =0 B5, 

I> 5:AB@0:B 2V2A0 <0є 1V;ьH 28A>:C 0=B8>:A840=B=C B0 <0:@>5;5<5=B=C 

FV==VABь. 
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�>A;V465==O 2<VABC 0@><0B8G=8E 0<V=>:8A;>B C A:;04V 5:AB@0:BC 2V2A0 

?>AV2=>3> ?>:070;>, I> 707=0G5=89 5:AB@0:B <VAB8Bь B0:V 0<V=>:8A;>B8, O: 

D5=V;0;0=V=, B8@>78= V B@8?B>D0=, I> <0NBь >A>1;82C @>;ь C @>A;8==><C 

<5B01>;V7<V (B01;. 3.3). (5=V;0;0=V= є :;NG>28< ?>?5@54=8:>< 4;O 

1V>A8=B57C D;02>=>W4V2, ;V3=V=C B0 0;:0;>W4V2, I> 2V4V3@0NBь 206;82C @>;ь C 

<5E0=VG=V9 ABV9:>ABV @>A;8= V 70E8ABV 2V4 ?0B>35=V2. &8@>78= =5>1EV4=89 4;O 

A8=B57C 0;:0;>W4V2 B0 A83=0;ь=8E <>;5:C;, I> @53C;NNBь AB@5A>2V @50:FVW. 

&@8?B>D0= є ?>?5@54=8:>< 0C:A8=V2, O:V :>=B@>;NNBь @VAB V @>728B>: 

@>A;8=, 2:;NG0NG8 ?>4>265==O :;VB8= B0 :>@5=52C <>@D>35=57C. 

"45?<JO 3.3. 

�<VAB 0@><0B8G=8E 0<V=>:8A;>B 2 A:;04V 5:AB@0:BC 2V2A0 
?>AV2=>3>, <:3/<; 5:AB@0:BC 

 

�<V=>:8A;>B0,  
<:3/<; 

�>=F5=B@0FVO 5:AB@0:BC 2V2A0 ?>AV2=>3> 

30% 15% 6% 3% 

(5=V;0;0=V= 6,11 ± 0,46 5,83 ± 0,12 2,95 ± 0,05 0,89 ± 0,17 

&8@>78= 2,32 ± 0,43 2,54 ± 0,40 3,59 ± 0,19 0,86 ± 0,13 

&@8?B>D0= 2,95 ± 0,39 3,72 ± 0,36 2,37 ± 0,09 1,25 ± 0,15 
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$8A. 3.3. �<VAB 0@><0B8G=8E 0<V=>:8A;>B C A:;04V 5:AB@0:BC 2V2A0 ?>AV2=>3>, 

<:3/<; 5:AB@0:BC 

�=0;V7 2<VABC 0@><0B8G=8E 0<V=>:8A;>B C A:;04V 5:AB@0:BC ?>AV2=><C 

?>:0702, I> 2<VAB D5=V;0;0=V=C 3 6,11 <:3/<;, B8@>78=C 3 2,32 <:3/<; V 

B@8?B>D0=C 3 2,95 <:3/<; є 4>A8Bь 28A>:8<8, V WE :>=F5=B@0FVO є 28I>N 

?>@V2=O=> 7 5:AB@0:B0<8 V=H8E @>A;8= (B01;. 3.3; @8A. 3.3). �;O ?>@V2=O==O: 

D5=V;0;0=V= C A>W 3 0,39 <:3/<;, B8@>78= C ?H5=8FV 3 0,32 <:3/<;, B@8?B>D0= 

C OG<5=V 3 0,25 <:3/<; [8; 5]. �8A>:89 @V25=ь F8E 0<V=>:8A;>B C 5:AB@0:BV 

2V2A0 <>65 ?>78B82=> 2?;820B8 =0 DV7V>;>3VG=V ?@>F5A8, B0:V O: @VAB 

:>@5=52>W A8AB5<8, A8=B57 2B>@8==8E <5B01>;VBV2 B0 040?B0FVN 4> AB@5A>28E 

C<>2. 
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��%!"��� �" $"����' 3 
 

1. �>4=89 5:AB@0:B 2V2A0 <VAB8Bь H8@>:89 A?5:B@ DVB>3>@<>=V2. 

 0:A8<0;ь=89 @V25=ь F8E A?>;C: A?>AB5@V302AO 2 30 % 5:AB@0:BV 2V2A0 

?>AV2=>3>, 7>:@5<0 2<VAB V=4>;V;-3->FB>2>W :8A;>B8 3 1,47 <:3/<;, 01AF87>2>W 

:8A;>B0 3 1,42 <:3/<; B0 5B8;5=C 3 3,98 <:3/<;. �<5=H5==O :>=F5=B@0FVW 

5:AB@0:BC 4> 15 %, 6 % B0 3 % AC?@>2>46C20;>AO ?>ABC?>28< 7=865==O< 

@V2=O 1V>;>3VG=> 0:B82=8E @5G>28=. !0O2=VABь 0C:A8=V2 B0 3V15@5;V=V2 ?>OA=Nє 

740B=VABь 5:AB@0:BC AB8<C;N20B8 @VAB :>@5=52>W A8AB5<8, ?@>@>AB0==O 

=0AV==O B0 =0@>AB0==O =0475<=>W 1V><0A8. 

2. �:AB@0:B 2V2A0 ?>AV2=>3> <VAB8Bь 7=0G=C :V;ь:VABь 0=B8>:A840=BV2, 

7>:@5<0 A0;VF8;>2>W :8A;>B8  B0 2-D5=V;E@><0=C (D;02>=>W48). �8A>:89 

@V25=ь F8E A?>;C: A?@8Oє ?>:@0I5==N 70E8A=8E <5E0=V7<V2 @>A;8= 2V4 

>:A840B82=>3> AB@5AC. �=B8>:A840=B8, I> 2E>4OBь 4> A:;04C 5:AB@0:BC, 

2V4V3@0NBь 206;82C @>;ь C 7<VF=5==V :;VB8==8E <5<1@0=, 7<5=H5==V 2?;82C 

01V>B8G=8E AB@5A>28E D0:B>@V2 V ?>:@0I5==V 7030;ь=>W ABV9:>ABV @>A;8= 4> 

=5A?@8OB;828E C<>2 28@>IC20==O. 

3.  ' 30 % 5:AB@0:BV 2V2A0 ?>AV2=>3> 287=0G5=> 28A>:89 @V25=ь 

0A:>@1V=>2>W :8A;>B8 3 6,89 <:3/<;, 2VB0<V=C � 3 3,61 <:3/<;, :0@>B8=>W4V2 3 

4,11 <:3/<;, :0;ьFVN 3  5,82 <:3/<; B0 <03=VN 3 13,02 <:3/<;. �V4><>, I>  

<03=V9 є F5=B@0;ь=8< 5;5<5=B>< <>;5:C;8 E;>@>DV;C, I> ?>OA=Nє 9>3> 

28A>:C :>=F5=B@0FVN, 0 :0@>B8=>W48 2V4V3@0NBь :;NG>2C @>;ь C ?@>F5A0E 

D>B>A8=B57C, 70E8I0NG8 E;>@>?;0AB8 2V4 D>B>45AB@C:FVW, B>4V O: =0O2=VABь 

:0;ьFVN 70157?5GCє 7<VF=5==O :;VB8==8E ABV=>: B0 ?V428I5==O 040?B82=8E 

<>6;82>AB59 @>A;8=. 

4. �>A;V465==O ?>:070;>, I> 30 % 2>4=89 5:AB@0:B 2V2A0 <VAB8Bь 7=0G=C 

:V;ь:VABь 0@><0B8G=8E 0<V=>:8A;>B: D5=V;0;0=V= 3 6,11 <:3/<;, B8@>78= 32,32 

<:3/<; B0 B@8?B>D0= 3 2,95 <:3/<;, I> @53C;NNBь ?@>F5A8 @>ABC B0 @>728B:C 

@>A;8= ?H5=8FV. �>:@5<0, D5=V;0;0=V= є ?>?5@54=8:>< D;02>=>W4V2 B0 
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;V3=V=C, I> 206;82> 4;O <5E0=VG=>W ABV9:>ABV @>A;8=. &@8?B>D0= 15@5 CG0ABь 

C 1V>A8=B57V 0C:A8=V2, 0 B8@>78= 2V4V3@0є :;NG>2C @>;ь C A8=B57V A83=0;ь=8E 

<>;5:C; B0 0;:0;>W4V2, I> ?>:@0ICNBь 040?B0FVN @>A;8= 4> AB@5A>28E C<>2. 

5. �=0;V7 1V>EV<VG=>3> A:;04C 5:AB@0:BC 2V2A0 ?>:0702, I> 2<VAB 

DVB>3>@<>=V2, 0=B8>:A840=BV2, 0<V=>:8A;>B, A0;VF8;>2>W :8A;>B8, D;02>=>W4V2 

B0 2VB0<V=V2 C =ь><C є 28I8< ?>@V2=O=> 7 V=H8<8 @>A;8==8<8 5:AB@0:B0<8 

(:C:C@C478, @8AC, A>W, 3@5G:8). *5 ?V4B25@46Cє 28A>:89 1V>AB8<C;NNG89 

?>B5=FV0; 5:AB@0:BC 2V2A0. 
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$"���� 4. �#��� #�$��#"%��!"� "�$"��� !�%�!!/ 
��%&$��&"  ���%� #"%��!"�" !� (���"�"��+!� 

#"���!���, �%� ��/*��!� #$"*�%� � #$"�'�&��!�%&Ь 
#,�!�*� "�� "� 

 

4.1. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 
>:@5<V DV7V>;>3VG=V ?>:07=8:8 ?H5=8FV >78<>W 

 

(>@<C20==O 2@>609=>ABV >78<8E 75@=>28E :C;ьBC@ 287=0G0єBьAO 

AC:C?=VABN 270є<>?>2’O70=8E D0:B>@V2. $VAB B0 @>728B>: @>A;8= 7=0G=>N 

<V@>N 70;560Bь 2V4 AB0=C B0 DC=:FV>=C20==O WE=ь>W :>@5=52>W A8AB5<8, O:0 

2V4V3@0є 206;82C @>;ь C 70157?5G5==V @>A;8= 2>;>3>N B0 =0:>?8G5==V A8@>W B0 

ACE>W <0A8. �>@5=V @>A;8= ?>3;8=0NBь V7 �@C=BC 5;5<5=B8 682;5==O B0 

2>;>3C, O:V =5>1EV4=V 4;O WE 68BBє4VO;ь=>ABV. #@>=8:0NG8 2 3;81HV 

3>@87>=B8 �@C=BC, 2>=8 A?@8ONBь 9>3> @>7?CH5==N B0 CB2>@5==N 

4@V1=>3@C4:C20B>W AB@C:BC@8, I> є >?B8<0;ь=>N 4;O 1V;ьH>ABV :C;ьBC@ [1; 3; 

20]. 

' @57C;ьB0BV 4>A;V465=ь 1C;> 2AB0=>2;5=>: ?5@54?>AV2=0 >1@>1:0 

=0AV==O ?H5=8FV >78<>W A>@BC .2V20B0 60 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

?>78B82=> 2?;820є =0 D>@<C20==O 2B>@8==>W :>@5=52>W A8AB5<8 @>A;8=. 

!091V;ьH89 5D5:B A?>AB5@V302AO ?@8 70AB>AC20==V 30% 5:AB@0:BC 2V2A0, I> 

70157?5G8;> 4>AB>2V@=5 71V;ьH5==O O: :V;ь:>ABV 2B>@8==8E :>@5=V2, B0: V WE 

4>268=8 C D070E 25A=O=>3> :CIV==O B0 28E>4C 2 B@C1:C (B01;. 4.1, @8A. 4.1 ). 

' D07V 25A=O=>3> :CIV==O :V;ь:VABь :>@5=V2 ?@8 >1@>1FV 30 % 

5:AB@0:B>< 2V2A0 7@>A;0 =0 35 %, ?>@V2=NNG8 7 :>=B@>;5<, V AB0=>28;0 29,3 

HB., B>4V O: C :>=B@>;ь=><C 20@V0=BV F59 ?>:07=8: A:;0402 21,6 HB. (B01;. 

4.1). #>4V1=0 B5=45=FVO A?>AB5@V30;0Aь V C D07V 28E>4C 2 B@C1:C, 45 :V;ь:VABь 

:>@5=V2 71V;ьH8;0AO =0 37 % V A:;0;0 36,6 HB. ?@>B8 26,6 HB. C :>=B@>;V. 
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"45?<JO 4.1. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 
:V;ь:VABь 2B>@8==8E :>@5=V2 @>A;8= ?H5=8FV >78<>W A>@BC .2V20B0 60 70 

2022-2024 @@. 

(
07
8 
@>
AB
C 
B0
 

@>
72
8B
:C
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

�5
A=
O=
>3
> 
:C
I
V=
=O

 2022 @. 20,0 

± 0,5 

21,0 

± 0,5* 

23,0 

± 0,7* 

23,0 

± 0,7* 

27,0 

± 0,6* 

2023 @. 24,0 

± 0,6 

27,0 

±1,00* 

27,0 

± 0,6* 

31,0 

± 0,7* 

33,0 

± 0,6* 

2024 @. 21,0 

± 0,5 

23,0 

± 0,5* 

23,0 

± 0,6* 

25,0 

± 0,7* 

28,0 

± 0,6* 

A5
@5
4=
є HB 21,6 

± 0,5 

23,6 

± 0,6* 

24,3 

± 0,6* 

26,3 

± 0,7* 

29,3 

± 0,6* 

% 4> 
:>=B@>;N 

100,0 109,3 112,5 121,8 135,6 

�8
E>
4C
 2
 B
@C
1:
C 

2022 @. 31,0 

± 0,5 

35,0 

± 0,6* 

40,0 

± 0,5* 

32,0 

± 0,55* 

41,0 

± 0,7* 

2023 @. 25,0 

± 0,6 

21,0 

± 0,6 

28,0 

± 0,7* 

27,0 

± 0,6* 

32,0 

± 0,6* 

2024 @. 24,0 

± 0,6 

27,0 

± 0,5* 

30,0 

± 0,5* 

31,0 

± 0,6* 

37,0 

± 0,5* 

A5
@5
4=
є HB 26,6 

± 0,6 

27,6 

± 0,6 

32,6 

± 0,6* 

30,0 

± 0,6* 

36,6 

± 0,6* 

% 4> 
:>=B@>;N 

100,0 104,0 122,6 112,8 137,6 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05)
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$8A. 4.1. �?;82 5:AB@0:BC 2V2A0 ?>AV2=>3> @V7=8E :>=F5=B@0FV9 =0 

D>@<C20==O 2B>@8==>W :>@5=52>W A8AB5<8 ?H5=8FV >78<>W A>@BC .2V20B0 60 C 

D07V 25A=O=>3> :CIV==O B0 D07V 28E>4C 2 B@C1:C 70 2022-2024 @@. 

* �D<@VF>4.  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@ (D <0,05) 

 

->4> 4>268=8 :>@5=V2, =091V;ьHV ?>:07=8:8 B0:>6 1C;8 70DV:A>20=V 

?@8 70AB>AC20==V 30 % 5:AB@0:BC 2V2A0. ' D07V 25A=O=>3> :CIV==O A5@54=O 

4>268=0 :>@5=V2 AB0=>28;0 14,5 A<, I> =0 51% 1V;ьH5 2V4 :>=B@>;ь=>3> 

7=0G5==O (B01;. 4.2, @8A. 4.2). ' D07V 28E>4C 2 B@C1:C  70 >1@>1:8 =0AV==O 

?H5=8FV 15% 5:AB@0:B>< 2V2A0 ?5@54 ?>AV2><,  F59 ?>:07=8: 4>@V2=N202 17 

A<, I> ?5@528ICє ?>:07=8:8 :>=B@>;N =0 40%. 

�0@V0=B8 >1@>1:8 =0AV==O ?5@54 ?>AV2>< 5:AB@0:B>< 2V2A0 

:>=F5=B@0FVO<8 6 %, 15 % V 30 % 45<>=AB@C20;8 GVB:C ?>78B82=C 48=0<V:C 

71V;ьH5==O 1V><5B@8G=8E ?>:07=8:V2 D>@<C20==O :>@5=52>W A8AB5<8 @>A;8= 

?H5=8FV >78<>W. !0?@8:;04, 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 15 % 

5:AB@0:B>< 2V2A0 ?5@54 ?>AV2>< A5@54=O :V;ь:VABь :>@5=V2 C D07V 25A=O=>3> 

:CIV==O A:;0;0 26,3 HB., I> =0 21,7 % 1V;ьH5 2V4 :>=B@>;N, 0 A5@54=O 
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4>268=0 :>@5=V2 4>AO3;0 12,8 A<, I> =0 33,3 % 1V;ьH5 70 ?>:07=8:8  

:>=B@>;ь=>3> 20@V0=BC. 

"45?<JO 4.2. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O @V7=8<8 :>=F5=B@0FVO<8 
5:AB@0:BC 2V2A0 ?>AV2=>3> =0 ;V=V9=89 @VAB :>@5=V2 @>A;8= ?H5=8FV 

>78<>W A>@BC .2V20B0 60 70  2022-2024 @@. 

(
07
8 
@>
AB
C 
B0
 

@>
72
8B
:C
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

�5
A=
O=
>3
> 
:C
I
V=
=O

 2022 @. 10,0 

± 0,4 

11,5 

± 0,5* 

13,5 

± 0,5* 

13,5 

± 0,45* 

15 

± 0,5* 

2023 @. 9,0 

± 0,5 

12,5 

± 0,4* 

13,0 

± 0,5* 

13,0 

± 0,4* 

14,5 

± 0,6* 

2024 @. 10,0 

± 0,5 

11,0 

± 0,4* 

12,0 

± 0,5* 

12,0 

± 0,4* 

14,0 

± 0,6* 

A5
@5
4=
є A<. 9,6 

± 0,5 

11,6 

± 0,4* 

12,8 

± 0,5* 

12,8 

± 0,4* 

14,5 

± 0,5* 

% 4> 
:>=B@>;N 

100,0 120,8 133,3 133,3 151,0 

�8
E>
4C
 2
 B
@C
1:
C 

2022 @. 13,0 

± 0,3 

14,0 

± 0,6* 

14,0 

± 0,5* 

15,0 

± 0,6* 

17,0 

± 0,5* 

2023 @. 12,5 

± 0,5 

13,0 

± 0,6 

15,0 

± 0,5* 

15,5 

± 0,6* 

18,0 

± 0,6* 

2024 @. 11,0 

± 0,6 

15,0 

± 0,5* 

14,5 

± 0,5* 

16,0 

± 0,6* 

16,0 

± 0,5* 

A5
@5
4=
є A<. 12,1 

± 0,4 

14,0 

± 0,6* 

14,5 

± 0,5* 

15,5 

± 0,6* 

17,0 

± 0,5* 

% 4> 
:>=B@>;N 

100,0 115,7 119,8 128,0 140,5 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05)
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$8A. 4.2. �?;82 5:AB@0:BC 2V2A0 ?>AV2=>3> @V7=8E :>=F5=B@0FV9 =0 A5@54=N 

4>268=C :>@5=V2 ?H5=8FV >78<>W A>@BC .2V20B0 60 C D07V 25A=O=>3> :CIV==O 

B0 D07V 28E>4C 2 B@C1:C 70 2022-2024 @@. 

* �D<@VF>4.  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@ (D <0,05) 

"B@8<0=V @57C;ьB0B8 A2V4G0Bь ?@> B5, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 

5:AB@0:B>< 2V2A0 ?>AV2=>3> A?@8Oє 0:B82V70FVW ?@>F5AV2 @87>35=57C, I> 

?@>O2;OєBьAO C 71V;ьH5==V :V;ь:>ABV B0 4>268=8 :>@5=V2 (B01;. 4.1, 4.2; @8A. 

4.1, 4.2). !095D5:B82=VH>N 28O28;0Aь >1@>1:0 30 % 5:AB@0:B><, I> 

70157?5GCє >?B8<0;ь=V C<>28 4;O @>728B:C :>@5=52>W A8AB5<8 >78<>W 

?H5=8FV. 

$57C;ьB0B8 4>A;V465=ь, =02545=V 2 (B01;. 4.3; @8A. 4.3), A2V4G0Bь, I> 

?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> ?>78B82=> 2?;820є 

V =0 D>@<C20==O :>@5=52>W A8AB5<8 A>@BC >78<>W ?H5=8FV �C=OH0. ' D07V 

25A=O=>3> :CIV==O =091V;ьH0 :V;ь:VABь :>@5=V2 70DV:A>20=0 70 ?5@54?>AV2=>W 

>1@>1:8 =0AV==O 30 % 5:AB@0:B><, I> 70157?5G8;> 71V;ьH5==O :V;ь:>ABV 

2B>@8==8E :>@5=V2 ?H5=8FV =0 52,4 %, ?>@V2=NNG8 7 ?>:07=8:0<8 

:>=B@>;ь=>3> 20@V0=BC. ' D07V 28E>4C 2 B@C1:C <0:A8<0;ь=0 :V;ь:VABь 
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:>@5=V2 ?H5=8FV >78<>W AD>@<C20;0AO ?@8 FV9 65 :>=F5=B@0FVWV B0 

?5@528I8;0 ?>:07=8:8 :>=B@>;N =0  59,1 %. 

"45?<JO 4.3. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O @V7=8<8 :>=F5=B@0FVO<8 
5:AB@0:BC 2V2A0 ?>AV2=>3> =0 :V;ь:VABь :>@5=V2 @>A;8= ?H5=8FV >78<>W 

A>@BC �C=OH0 70 2022-2024 @@. 

(
07
8 
@>
AB
C 
B0
 

@>
72
8B
:C
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

�5
A=
O=
>3
> 
:C
I
V=
=O

 

2022 @. 
12,0 ± 

0,4 

16,0 ± 

0,5* 

15,0 ± 

0,6* 

17,0 ± 

0,6* 

16,0 ± 

0,4* 

2023 @. 
9,0 ± 

0,5 

13,0 ± 

0,5* 

13,0 ± 

0,5* 

15,0 ± 

0,7* 

18,0 ± 

0,5* 

2024 @. 
10,5 ± 

0,4 

15,0 ± 

0,6* 

12,0 ± 

0,3* 

11,0 ± 

0,5 

14,0 ± 

0,5* 

A5
@5
4=
є HB 10,5 ± 

0,4 

14,6 ± 

0,5* 

13,3 ± 

0,46* 

14,3 ± 

0,6* 
16,0 ± 

0,46* 

% 4> 
:>=B@>;N 

100 139,0 126,6 136,2 152,4 

�8
E>
4C
 2
 B
@C
1:
C 

2022 @. 
15,0 ± 

0,3 

17,0 ± 

0,5* 

20,0 ± 

0,5* 

20,0 ± 

0,5* 

21,0 ± 

0,5* 

2023 @. 
10,0 ± 

0,5 

14,0 ± 

0,7* 

14,5 ± 

0,5* 

17,0 ± 

0,7* 

18,0 ± 

0,7* 

2024 @. 
9,5 ± 

0,5 

14,5 ± 

0,5* 

11,0 ± 

0,6* 

13,5 ± 

0,4* 

16,0 ± 

0,8* 

A5
@5
4=
є 

HB 11,5 ± 

0,43 

15,1 ± 

0,6* 

15,1 ± 

0,5* 

16,8 ± 

0,5* 
18,3 ± 

0,6* 

% 4> 
:>=B@>;N

100 133,6 133,6 146,0 
159,1 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0 ?>@V2=O=> 7 :>=B@>;5< (@ <0,05)
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$8A. 4.3. �?;82 5:AB@0:BC 2V2A0 ?>AV2=>3> @V7=8E :>=F5=B@0FV9 =0 CB2>@5==O 

:>@5=V2 ?H5=8FV >78<>W A>@BC �C=OH0 C D07V 25A=O=>3> :CIV==O B0 D07V 

28E>4C 2 B@C1:C (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4.  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@ (D <0,05) 

�=0G5==O ?>:07=8:0 A5@54=ь>W :V;ь:>ABV :>@5=V2 70 ?5@54?>AV2=>W 

>1@>1:8 =0AV==O ?H5=8FV 15 % 5:AB@0:B>< 2V2A0 B0:>6 ?5@528I8;8 

?>:07=8:8 :>=B@>;N C D07V 25A=O=>3> :CIV==O =0 36,2 %, 0 C D07V 28E>4C 2 

B@C1:C 4 =0 46,0 %. #5@54?>AV2=0 >1@>1:0 =0AV==O ?H5=8FV 6 % B0 3 % 

:>=F5=B@0FVєN 5:AB@0:BC 2V2A0 70157?5GC20;0 71V;ьH5==O :V;ь:>ABV :>@5=V2 =0 

26,6 % B0 39,0 %, ?>@V2=NNG8 7 :>=B@>;5< 2V4?>2V4=> C D07V 25A=O=>3> 

:CIV==O, 0 B0:>6 =0 33,6 % C D07V 28E>4C 2 B@C1:C. 'AV 707=0G5=V 2V4<V==>ABV 

1C;8 4>AB>2V@=8<8. 

' D07V 25A=O=>3> :CIV==O <0:A8<0;ь=0 4>268=0 :>@5=V2 ?H5=8FV A>@BC 

�C=OH0 1C;0 70DV:A>20=0 70 >1@>1:8 =0AV==O ?5@54 ?>AV2>< 30% 5:AB@0:B>< 

2V2A0 (B01;. 4.4; @8A. 4.4) B0 ?5@528I8;0 :>=B@>;ь=V ?>:07=8:8 =0 51,6 % 

2V4?>2V4=>. �8:>@8AB0==O 15 % 5:AB@0:BC 4;O >1@>1:8 =0AV==O ?5@54 ?>AV2>< 

70157?5G8;> 7@>AB0==O Fь>3> ?>:07=8:0 =0 34,4 %, 0 6% 4 =0 16,4 %, 

?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N. #@8 70AB>AC20==V 3% :>=F5=B@0FVW 
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5:AB@0:BC 2V2A0 4;O >1@>1:8 =0AV==O ?5@54 ?>AV2>< 4>268=0 :>@5=V2 ?H5=8FV 

71V;ьH8;0AO =0 21,5 %, ?>@V2=NNG8 7 :>=B@>;5<. 

"45?<JO 4.4. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O @V7=8<8 :>=F5=B@0FVO<8 
5:AB@0:BC 2V2A0 ?>AV2=>3> =0 ;V=V9=89 @VAB :>@5=V2 @>A;8= ?H5=8FV 

>78<>W A>@BC �C=OH0 70 2022-2024 @@. 

(
07
8 

@>
AB
C 
B0
 

@>
72
8B
:C
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@

>;
ь 

3
%

 

5:
AB
@0

:B
 

2V
2A
0 

6
%

 

5:
AB
@0

:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0

:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0

:B
 

2V
2A
0 

1 2 3 4 5 6 7 

�5
A=
O=
>3
> 
:C
I
V=
=O

 

2022 @. 
8,0 ± 

0,4 

10,5 ± 

0,4* 

10,5 ± 

0,4* 

13,0 ± 

0,6* 

14,0 ± 

0,5* 

2023 @. 
9,5 ± 

0,3 

12,0 ± 

0,3* 

11,0 ± 

0,4* 

12,5 ± 

0,7* 

15,5 ± 

0,5* 

2024 @. 
10,5 ± 

0,4 

11,5 ± 

0,4* 

11,0 ± 

0,4 

12,0 ± 

0,5* 

13,0 ± 

0,6* 

A5
@5
4=
є 

A<. 9,3 ± 

0,4 

11,3 ± 

0,4* 

10,8 ± 

0,4* 

12,5 ± 

0,6* 
14,1 ± 

0,5* 

% 4> 
:>=B@>
;N

100 121,5 116,4 134,4 

151,6 

�8
E>
4C
 2
 B
@C
1:
C 

2022 @. 
11,0 ± 

0,4 

14,0 ± 

0,4* 

14,0 ± 

0,5* 

13,5 ± 

0,4* 

15,5  ± 

0,5* 

2023 @. 
11,0 ± 

0,3 

12,5 ± 

0,5* 

12,5 ± 

0,3* 

15,0 ± 

0,4* 

16,0 ± 

0,7* 

2024 @. 
10,8 ± 

0,4 

11,3 ± 0,5 14,0 ± 

0,5* 

13,0 ± 

0,4* 

16,0 ± 

0,6* 

A5
@5
4=
є 

A<. 10,6 ± 

0,4 

12,6 ± 

0,5* 

13,5 ± 

0,4* 

13,8 ± 

0,4* 

15,8 ± 

0,6* 

% 4> 
:>=B@>;
N

100 118,4 126,6 129,7 148,5 
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* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

$8A. 3.4. �?;82 5:AB@0:BC 2V2A0 ?>AV2=>3> @V7=8E :>=F5=B@0FV9 =0 A5@54=N 

4>268=C :>@5=V2 ?H5=8FV >78<>W A>@BC �C=OH0 C D07V 25A=O=>3> :CIV==O B0 

D07V 28E>4C 2 B@C1:C 70 2022-2024 @@. 

' D07V 28E>4C 2 B@C1:C ?>4V1=0 B5=45=FVO 1C;0 715@565=0. �>268=0 

:>@5=V2 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV 30 % 5:AB@0:B>< 2V2A0 

1C;0 =0 48,5 % 1V;ьH>N, ?>@V2=NNG8 7 :>=B@>;5<, 0 ?@8 :>=F5=B@0FVOE 15 % 

B0 6% 4 =0 29,7 % B0 26,6 % 2V4?>2V4=>. �0AB>AC20==O 3 % 5:AB@0:BC 2V2A0 

4;O >1@>1:8 =0AV==O ?5@54 ?>AV2>< 70157?5G8;> 71V;ьH5==O 4>268=8 :>@5=V2 

?H5=8FV =0 18,4 %, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N (B01;. 4.4; @8A. 4.4). 

"B@8<0=V @57C;ьB0B8 ?V4B25@46CNBь 5D5:B82=VABь ?5@54?>AV2=>W 

>1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0, >A>1;82> ?@8 28:>@8AB0==V 30 % 

:>=F5=B@0FVW 4;O >?B8<V70FVW @87>35=57C A>@BV2 >78<>W ?H5=8FV .2V20B0 60 B0 

�C=OH0. 
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#5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> ?>78B82=> 

2?;820є =0 ?@>F5A8 @>ABC B0 @>728B:C :>@5=52>W A8AB5<8 ?H5=8FV >78<>W 

707=0G5=8E A>@BV2 7024O:8 =0O2=>ABV 2 5:AB@0:BV 0C:A8=V2, 7>:@5<0 V=4>;V;-3-

>FB>20 :8A;>B8, O:0 AB8<C;Nє ?>4V; V 48D5@5=FV0FVN :;VB8= :>@5=52>W 

A8AB5<8 [30]. *5 ?@872>48Bь 4> 71V;ьH5==O :V;ь:>ABV B0 4>268=8 :>@5=V2, I> 

?>:@0ICє 2>4>?>AB0G0==O B0 70A2>є==O ?>682=8E @5G>28= [6; 14]. �@V< B>3>, 

5B8;5= <>65 A?@8OB8 @>728B:C 2B>@8==>W :>@5=52>W A8AB5<8, ?V428ICNG8 

ABV9:VABь @>A;8= 4> AB@5A>28E D0:B>@V2, 0 D5=V;0;0=V= 15@5 CG0ABь C A8=B57V 

;V3=V=C, I> A?@8Oє 7<VF=5==N :>@5=V2 [8; 11; 9; 13]. 

&0:>6 C 4>A;V465==V >FV=N202AO 2?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 

5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 :V;ь:VABь AD>@<>20=8E @>A;8= ?H5=8FV >78<>W 

=0 >48=8FN ?;>IV. "A=>2=0 C2030 1C;0 ?@84V;5=0 B0:8< ?>:07=8:0<, O: 

7030;ь=0 :V;ь:VABь @>A;8=, @>A;8=8 7V AB51;>< B0 @>A;8=8 7 :>;>A>< (@8A. 4.5; 

@8A. 4.6). 

 

$8A. 4.5. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV >78<>W A>@BC 

.2V20B0 60 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 :V;ь:VABь AD>@<>20=8E @>A;8= =0 

>48=8FN ?;>IV (A5@54=є 70 2022-2024 @@.) 
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*  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@, C4D4@9FD -  BE?<A 

GEьB7B (D <0,05); **  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@, C4D4@9FD 

3 КV?ь>VEFь EF959? (D <0,05); ⸰  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@, 

C4D4@9FD - !F959? ; >B?BEB@ (D <0,05). 

 

#5@54?>AV2=0 >1@>1:0 =0AV==O ?H5=8FV A>@BC .2V20B0 60 5:AB@0:B>< 

2V2A0 ?>:070;0, I> =091V;ьHC :V;ь:VABь @>A;8= =0 >48=8FN ?;>IV 1C;> 

4>AO3=CB> ?@8 :>=F5=B@0FVW 30%. �030;ь=0 :V;ь:VABь @>A;8= =0 >48=8FN 

?;>IV 70 ?5@54?>AV2=>W >1@>1:8 707=0G5=>N :>=F5=B@0FVєN 7@>A;0 =0 33%, 

?>@V2=NNG8 7 :>=B@>;5< (@8A. 4.5). �V;ь:VABь @>A;8= =0 >48=8FN ?;>IV 70 

?5@54?>AV2=>W >1@>1:8 =0AV==O 30 % 5:AB@0:B>< 2V2A0 B0:>6 4>AO3;0 

<0:A8<C<C, ?5@528ICNG8 ?>:07=8:8 :>=B@>;N =0 20 %, B>4V O: :V;ь:VABь 

@>A;8= 7 :>;>A>< =0 >48=8FN ?;>IV ?5@528I8;0 ?>:07=8:8 :>=B@>;N =0 

25%. 

�0 >1@>1:8 =0AV==O ?H5=8FV ?5@54 ?>AV2>< 15 % B0 6 % 5:AB@0:B>< 

2V2A0 A?>AB5@V30;0AO AB01V;ь=0 ?>78B82=0 48=0<V:0, 7>:@5<0 :V;ь:VABь @>A;8= 

7V AB51;>< V @>A;8= 7 :>;>A>< 4>AB>2V@=> ?5@528IC20;0 :>=B@>;ь=V 

?>:07=8:8 (@ < 0,05). ' 28?04:C 28:>@8AB0==O 3 % :>=F5=B@0FVW 5:AB@0:BC 

2V2A0 @57C;ьB0B8 1C;8 <5=H 28@065=8<8, ?@>B5 B0:>6 ?@>45<>=AB@C20;8 

?>78B82=C B5=45=FVN 4> 71V;ьH5==O. 

#@8 4>A;V465==V 2?;82C ?5@54?>AV2=>W >1@>1:8 =0AV==O 

?H5=8FV >78<>W A>@BC �C=OH0 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 :V;ь:VABь 

AD>@<>20=8E @>A;8= =0 >48=8FN ?;>IV 7’OA>20=>, I> =091V;ьH0 :V;ь:VABь 

AD>@<>20=8E @>A;8= A?>AB5@V30;0AO 70 >1@>1:8 =0AV==O ?5@54 ?>AV2>< 30 % 

:>=F5=B@0FVєN 5:AB@0:BC 2V2A0, I> 70157?5G8;> 35 % ?@8@>ABC 7030;ь=>W 

:V;ь:>ABV @>A;8=, ?>@V2=NNG8 7 :>=B@>;5< (@8A. 4.6). �V;ь:VABь @>A;8= 7V 

AB51;>< B0 V7  :>;>A>< B0:>6 ?5@528IC20;8 :>=B@>;ь=V ?>:07=8:8 =0 25 % B0 

30 % 2V4?>2V4=>. 
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$8A. 4.6. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV >78<>W A>@BC �C=OH0 

5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 :V;ь:VABь AD>@<>20=8E @>A;8= =0 >48=8FN 

?;>IV (A5@54=є 70 2022-2024 @@.) 

*  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@, C4D4@9FD -  BE?<A 

GEьB7B (D <0,05); **  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@, C4D4@9FD 

3 КV?ь>VEFь EF959? (D <0,05); ⸰  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@, 

C4D4@9FD - !F959? ; >B?BEB@ (D <0,05). 

�>AB>2V@=V @57C;ьB0B8 ?> 707=0G5=8< ?>:07=8:0< B0:>6 A?>AB5@V30;8AO 

70 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV 15 % B0 6 % 5:AB@0:B>< 2V2A0, 45 

71V;ьH5==O :V;ь:>ABV @>A;8= 7V AB51;>< ?5@528IC20;> :>=B@>;ь=V ?>:07=8:8 

=0 15 %, 0 ?> :V;ь:>ABV @>A;8= 7 :>;>A>< 3 =0 20 %. �0AB>AC20==O 3 % 

:>=F5=B@0FVW 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV 

?>:070;> ?>78B82=V @57C;ьB0B8, ?@>B5 7<V=8 =5 4>AO3;8 4>AB>2V@=>3> @V2=O, 

 ?>@V2=NNG8 7 :>=B@>;5< (@8A. 4.6). 

#5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> ACBBє2> 

2?;820є =0 :V;ь:VABь AD>@<>20=8E @>A;8= ?H5=8FV >78<>W =0 >48=8FN ?;>IV 

7024O:8 :><?;5:A=><C 1V>EV<VG=><C 2?;82C =0 ?@>F5A8 ?@>@>AB0==O B0 
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?>G0B:>2>3> @>728B:C @>A;8=. "A=>2=8< <5E0=V7<>< Fь>3> 5D5:BC є 

@53C;OFVO DVB>3>@<>=0;ь=>3> 10;0=AC, ?>:@0I5==O 5=5@35B8G=>3> >1<V=C, 

0:B82V70FVO D5@<5=B0B82=>W 0:B82=>ABV, ?>A8;5==O 0=B8>:A840=B=>3> 70E8ABC 

B0 7<VF=5==O :;VB8==8E <5<1@0= [5; 3]. 

 #@8 ?@>2545==V 4>A;V465=ь 7’OA>20=>, I> ?5@54?>AV2=0 >1@>1:0 

=0AV==O ?H5=8FV >78<>W A>@BC .2V20B0 60 5:AB@0:B>< 2V2A0 ?>AV2=>3> ACBBє2> 

2?;820є =0 ?;>IC ;8AB:>2>W ?;0AB8=:8 (B01;. 4.5; @8A. 4.7). !091V;ьH89 

5D5:B A?>AB5@V302AO ?@8 70AB>AC20==V 30 % :>=F5=B@0FVW 5:AB@0:BC, 45 

7=0G5==O ?;>IV ;8AB:>2>W ?;0AB8=:8 4>AO3;> 24,46 A<² C D07V 25A=O=>3> 

:CIV==O B0 ?5@528I8;> :>=B@>;ь=V ?>:07=8:8 =0 64,3 %. ' D07V 28E>4C 2 

B@C1:C ?@8 FV9 :>=F5=B@0FVW ?;>I0 ;8AB:>2>W ?;0AB8=:8 A:;040;0 36,01  A<², 

I> B0:>6 є <0:A8<0;ь=8< ?>:07=8:>< V ?5@528I8;> ?>:07=8:8 :>=B@>;N =0 

94,5 % 2V4?>2V4=>. 

"45?<JO 4.5. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O @V7=8<8 :>=F5=B@0FVO<8 

5:AB@0:BC 2V2A0 ?>AV2=>3> =0 ?;>IC ;8AB:>2>W ?;0AB8=:8 ?H5=8FV 
>78<>W A>@BC .2V20B0 60 70 2022-2024 @@. 

 

(
07
8 
@>
AB
C 
B0
 

@>
72
8B
:C
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

�5
A=
O=
>3
> 

:C
I
V=
=O

 2022 @. 
18,23 

± 0,40 

26,29 ± 

0,60* 

18,37 ± 

0,30 

23,51 ± 

0,75* 

35,27 

± 1,50* 

2023 @. 
11,89 

± 0,50 

12,96 ± 

0,65 

12,41 ± 

0,60 

11,94 ± 

0,70 

13,19± 

1,00* 
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�DB8B6:9AAO F45?. 4.5 

1 2 3 4 5 6 7 

 

2024 @. 
14,56 

± 0,70 

19,42 ± 

0,75* 

15,99 ± 

0,40 

17,33 ± 

0,85* 

24,93 

± 1,10* 
A5
@5
4=
є 

A<2 14,89 

± 0,60 

19,55  

0,70* 

15,59 ± 

0,50 

17,59 ± 

0,80* 
24,46 

± 1.20* 

% 4> 
:>=B@>;N

100 134,3 104,7 118,1 
164,3 

�8
E>
4C
 2
 B
@C
1:
C 

2022 @. 
18,84 

± 0,50 

24,50 ± 

0,65* 

23,59 ± 

0,50* 

24,78 ± 

0,70* 

37,33 

± 1,70* 

2023 @. 
17,99 

± 0,60 

24,50 ± 

0,60* 

19,09 ± 

0,40* 

24,12± 

0,80* 

35,24 

± 1,00* 

2024 @. 
18,72 

± 0,80 

24,90 ± 

0,75* 

21,04 ± 

0,70* 

24,95 ± 

1,05* 

35,48± 

1,20* 

A5
@5
4=
є 

A<2 18,51 

± 0,65 

24,63 ± 

0,70* 

21,24 ± 

0,60* 

24,61 ± 

0,85* 

36,01 

± 1,30* 

% 4> 
:>=B@>;N

100 133,0 114,7 132,9 194,5 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05)

"1@>1:0 =0AV==O A>@BC .2V20B0 60 ?5@54 ?>AV2>< 15%-< 5:AB@0:B>< 

B0:>6 <0;0 7=0G=89 ?>78B82=89 5D5:B, 70157?5GCNG8 7@>AB0==O ?;>IV 

;8AB:>2>W ?;0AB8=:8 =0 18,1 % C D07V 25A=O=>3> :CIV==O B0 =0 32,9% C D07V 

28E>4C 2 B@C1:C, ?>@V2=O=> 7 :>=B@>;5< 2V4?>2V4=> (B01;. 4.5; @8A. 4.7). 

#@8 70AB>AC20==V 3 % :>=F5=B@0FVW 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W 

>1@>1:8 =0AV==O ?H5=8FV 1C;> 70DV:A>20=> 71V;ьH5==O ?;>IV ;8AB:>2>W 

?;0AB8=:8 =0 34,3 % C D07C 25A=O=>3> :CIV==O B0 =0 33,0 % C D07V 28E>4C 2 

B@C1:C, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N. 
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$8A. 4.7. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 

?;>IC ;8AB:>2>W ?;0AB8=:8 ?H5=8FV >78<>W A>@BC .2V20B0 60 (A5@54=є 70 

2022-2024 @@.) 

* �D<@VF>4.  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@ (D <0,05) 

"B@8<0=V 40=V A2V4G0Bь, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 30 % 

5:AB@0:B>< 2V2A0 =091V;ьH 5D5:B82=> AB8<C;Nє 71V;ьH5==O ?;>IV ;8AB:>2>W 

?;0AB8=:8 ?H5=8FV A>@BC .2V20B0 60 (B01;. 4.5; @8A. 4.7). 

#5@54?>AV2=0 >1@>1:0 =0AV==O ?H5=8FV >78<>W A>@BC �C=OH0 

5:AB@0:B>< 2V2A0 B0:>6 <0;0 ?>78B82=89 2?;82 =0 ?;>IC ;8AB:>2>W 

?;0AB8=:8 (B01;. 4.6; @8A. 4.8). !091V;ьHC ?;>IC ;8AB:>2>W ?;0AB8=:8 <0;8 

@>A;8=8 ?H5=8FV, I> 28@>A;8 7 =0AV==O, >1@>1;5=>3> ?5@54 ?>AV2>< 30% 

:>=F5=B@0FVєN 5:AB@0:BC. ' D07V 25A=O=>3> :CIV==O A5@54=є 7=0G5==O ?;>IV 

;8AB:>2>W ?;0AB8=:8 4>AO3;> 21,57 A<² B0 ?5@528I8;> ?>:07=8:8 :>=B@>;N 

=0 93,3 %, 0 C D07V 28E>4C 2 B@C1:C 4 25,68 A<², ?5@528ICNG8 ?>:07=8:8 

:>=B@>;N =0 73,3 %. 
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"45?<JO 4.6. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O @V7=8<8 :>=F5=B@0FVO<8 
5:AB@0:BC 2V2A0 ?>AV2=>3> =0 ?;>IC ;8AB:>2>W ?;0AB8=:8 @>A;8= 

?H5=8FV >78<>W A>@BC �C=OH0 70 2022-2024 @@. 

(
07
8 
@>
AB
C 
B0
 

@>
72
8B
:C
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

�5
A=
O=
>3
> 
:C
I
V=
=O

 

2022 @. 
10,89 

± 1,03 

11,33 ± 

0,50 

12,05 ± 

0,88 

12,97 ± 

0,30* 

14,09 

± 0,60* 

2023 @. 
12,34 

± 1,03 

14,33 ± 

0,40* 

20,47 ± 

0,50* 

15,15 ± 

0,70* 

25,09 

± 0,50* 

2024 @. 
10,24 

± 0,83 

10,11 ± 

0,50 

12,80 ± 

0,68* 

17,30 ± 

0,60* 

25,54 

± 0,72* 

A5
@5
4=
є 

A<2 11,16 

± 0,96 

11,92 ± 

0,47 

15,11 ± 

0,69* 

15,14 ± 

0,53* 

21,57 

± 0,61* 

% 4> 
:>=B@>;N

100,0 106,8 135,4 135,7 193,3 

�8
E>
4C
 2
 B
@C
1:
C 

2022 @. 
15,11 

± 0,37 

16,43 ± 

0,50* 

27,66 ± 

1,10* 

21,67 ± 

1,00* 

18,18 

± 0,40* 

2023 @. 
15,08 

± 0,30 

20,53 ± 

0,40* 

22,66 ± 

1,10* 

22,41 ± 

0,70* 

30,33 

± 0,40* 

2024 @. 
14,28 

± 0,40 

24,75 ± 

0,85* 

18,43 ± 

0,70* 

23,51 ± 

1,50* 

28,53 

± 1,30* 

A5
@5
4=
є 

A<2 14,82 

± 0,36 

20,57 ± 

0,58* 

22,92 ± 

0,97* 

22,53 ± 

1,07* 

25,68 

± 0,70* 

% 4> 
:>=B@>;N

100,0 138,8 154,7 152,0 173,3 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 
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$8A. 4.7. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV >78<>W A>@BC �C=OH0 

5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 ?;>IC ;8AB:>2>W ?;0AB8=:8 (A5@54=є 70 2022-

2024 @@.) 

* �D<@VF>4.  V;A<JO 8BEFB6VDA4, CBDV6ANNK< ; >BAFDB?9@ (D <0,05) 

#5@54?>AV2=0 >1@>1:0 =0AV==O 15% 5:AB@0:B>< 2V2A0 70157?5G8;0 

7@>AB0==O ?;>IV ;8AB:>2>W ?;0AB8=:8 >78<>W ?H5=8FV A>@BC �C=OH0 =0 35,7 

% C D07V 25A=O=>3> :CIV==O B0 =0 52,0 % C D07V 28E>4C 2 B@C1:C, ?>@V2=NNG8 

7 ?>:07=8:0<8 :>=B@>;N. �8A>:C 5D5:B82=VABь B0:>6 ?@>O28;0 ?5@54?>AV2=0 

>1@>1:0 6% 5:AB@0:B>< 2V2A0, 71V;ьHCNG8 ?;>IC ;8AB:>2>W ?;0AB8=:8 C D07V 

25A=O=>3> :CIV==O A:;02 =0 35,4 %, 0 C D07V 28E>4C 2 B@C1:C 4 =0 54,7 %, 

?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N. 

�0 ?5@54?>AV2=>W >1@>1:8  =0AV==O ?H5=8FV 3% 5:AB@0:B>< ?>:07=8:8 

?;>IV ;8AB:>2>W ?;0AB8=:8 ?H5=8FV 7@>A;8 =0 6,8 % C D07V 25A=O=>3> 

:CIV==O B0 =0 38,8 % C D07V 28E>4C 2 B@C1:C, ?>@V2=NNG8 7 :>=B@>;5<. 

"B@8<0=V @57C;ьB0B8 45<>=AB@CNBь, I> <0:A8<0;ь=V ?>:07=8:8 ?;>IV 

;8AB:>2>W ?;0AB8=:8 4;O A>@BC �C=OH0  2?@>4>26 >1>E D07 @>ABC B0 @>728B:C 



113 

<0;8 @>A;8=8, I> 28@>A;8 7 =0AV==O, O:5 ?5@54 ?>AV2>< >1@>18;8 30% 

:>=F5=B@0FVєN 5:AB@0:BC 2V2A0. �C:A8=8, 3V15@5;V=8 B0 F8B>:V=V=8, I> 

<VABOBьAO 2 5:AB@0:BV 2V2A0, :>>@48=CNBь ?@>F5A8 :;VB8==>3> ?>4V;C B0 

284>265==O, I> 157?>A5@54=ь> 2?;820є =0 ?;>IC ;8AB:V2. �C:A8=8 

AB8<C;NNBь ?@>;VD5@0FVN :;VB8=, 70157?5GCNG8 H284:5 71V;ьH5==O 

;8AB:>2>W ?>25@E=V [12]. �V15@5;V=8 0:B82CNBь 284>265==O :;VB8=, I> A?@8Oє 

CB2>@5==N 1V;ьH8E ;8AB:V2. *8B>:V=V=8 2V4V3@0NBь 206;82C @>;ь C ?V4B@8<FV 

DC=:FV>=0;ь=>W 0:B82=>ABV E;>@>?;0ABV2 V 70157?5GCNBь @V2=><V@=89 @VAB 

<57>DV;ь=>W B:0=8=8, I> ?V428ICє 5D5:B82=VABь D>B>A8=B57C [21]. 

 

4.2.  (>B>A8=B5B8G=0 ?@>4C:B82=VABь ?H5=8FV >78<>W 70;56=> 2V4  
?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

 

�>A;V465==O 2<VABC E;>@>DV;V2 a V b є 206;828< 5B0?>< >FV=:8 

D>B>A8=B5B8G=>W 0:B82=>ABV @>A;8=, I> 157?>A5@54=ь> 2?;820є =0 WE=N 

?@>4C:B82=VABь B0 2@>609=VABь. );>@>DV;8 2V4V3@0NBь :;NG>2C @>;ь C 

?@>F5AV D>B>A8=B57C, 70157?5GCNG8 =0:>?8G5==O >@30=VG=>W <0A8 B0 

D>@<C20==O 75@=>2>3> C@>60N. &><C >FV=:0 2<VABC F8E ?V3<5=BV2 C ;8AB:0E 

?H5=8FV >78<>W, 28@>I5=>W ?VA;O ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 

2V2A0 ?>AV2=>3>, 40є 7<>3C 287=0G8B8 5D5:B82=VABь Fь>3> 03@>?@89><C [4]. 

�=0;V7 @57C;ьB0BV2 (B01;. 4.7), ?>:0702, I> ?5@54?>AV2=0 >1@>1:0 

=0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> A?@8Oє ?V428I5==N 2<VABC E;>@>DV;V2 C 

B:0=8=0E ;8AB:V2 ?H5=8FV >78<>W A>@BC .2V20B0 60 C D07V 25A=O=>3> :CIV==O. 

!0928I89 @V25=ь AC<8 E;>@>DV;V2 a V b 1C2 70DV:A>20=89 ?@8 70AB>AC20==V 

30% 5:AB@0:BC, I> 70157?5G8;> ?@8@VAB 75;5=8E D>B>A8=B5B8G=8E ?V3<5=BV2 

=0 32,3%, ?>@V2=NNG8 7 :>=B@>;5<. �8:>@8AB0==O 15% 5:AB@0:BC 4;O 

?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV ?@8725;> 4> 71V;ьH5==O Fь>3> 

?>:07=8:0 =0 14,5%, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N, B>4V O: ?@8 

70AB>AC20==V 4;O >1@>1:8 =0AV==O ?H5=8FV ?5@54 ?>AV2><  6% 5:AB@0:BC 2V2A0 
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?@8@VAB AC<8 E;>@>DV;V2 a V b A:;0402 10,4% 2V4?>2V4=>. #@8 0=0;V7V >:@5<8E 

D@0:FV9 E;>@>DV;V2 C D07V 25A=O=>3> :CIV==O 28O2;5=>, I> 2<VAB E;>@>DV;C a 

7@VA =0 31,7% ?@8 70AB>AC20==V 30% :>=F5=B@0FVW 5:AB@0:BC 4;O ?5@54?>AV2=>W 

>1@>1:8 =0AV==O 707=0G5=>W :C;ьBC@8. �<VAB E;>@>DV;C b 1C2 =09<5=H8< C 

:>=B@>;ь=><C 20@V0=BV, B>4V O: ?@8 30% :>=F5=B@0FVW ?@8@VAB 4>AO302 32,3%. 

(B01;. 4.7).  

"45?<JO 4.7. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 
=0 2<VAB E;>@>DV;V2 a V b C B:0=8=0E ;8AB:V2 ?H5=8FV >78<>W A>@BC 
.2V20B0 60 C D07V 25A=O=>3> :CIV==O B0 D07V 28E>4C 2 B@C1:C 70 2022-

2024 @@., <3/3 A8@>W <0A8 

�0@V0=B

�<VAB AC<8 
E;>@>DV;V2  a V b �<VAB E;>@>DV;C  a

�<VAB E;>@>DV;C  b

<3
/3

%
 4
> 

:>
=B
@>

;N <3
/3

%
  4
> 

:>
=B
@>

;N <3
/3

%
  4
> 

:>
=B
@>

;N

1 2 3 4 5 6 7 

(070 25A=O=>3> :CI5==O 

�>=B@>;ь 2,88 ± 

0,05

100,0 1,92 ± 

0,06

100,0 0,96 ± 

0,06

100,0

3% 

5:AB@0:B 
2V2A0

2,95 ± 

0,06

102,4 1,96 ± 

0,09

102,0 0,99 ± 

0,08

103,1

6% 

5:AB@0:B 
2V2A0

3,18 ± 

0,08*

110,4 2,12 ± 

0,10*

110,4 1,06 ± 

0,06

110,4

15% 

5:AB@0:B 
2V2A0

3,40 ± 

0,16*

114,5 2,26 ± 

0,11*

117,7 1,14 ± 

0,03*

118,7

30% 

5:AB@0:B 
2V2A0

3,81 ± 

0,10*

132,30 2,53 ± 

0,13*

131,7 1,27 ± 

0,11*

132,3



115 

�DB8B6:9AAO F45?. 4.7 

1 2 3 4 5 6 7 

(070 28E>4C C B@C1:C 

�>=B@>;ь 3,53 ± 

0,10 

100,0 2,36 ± 

0,08 

100,0 1,17 ± 

0,07 

100,0 

3% 

5:AB@0:B 
2V2A0 

5,29 ± 

0,10* 

149,8 3,54 ± 

0,10* 

150,0 1,75 ± 

0,09* 

149,6 

6% 

5:AB@0:B 
2V2A0 

5,87 ± 

0,11* 

166,6 3,92 ± 

0,10* 

166,1 1,95 ± 

0,08* 

166,7 

15% 

5:AB@0:B 
2V2A0 

6,45 ± 

0,10* 

182,8 4,31 ± 

0,10* 

182,6 2,14 ± 

0,09* 

182,9 

30% 

5:AB@0:B 
2V2A0 

7,03 ± 

0,12* 

199,1 4,69 ± 

0,11* 

198,7 2,34 ± 

0,10* 

200,0 

�>=B@>;ь 3,53 ± 

0,10 

100,0 2,36 ± 

0,08 

100,0 1,17 ± 

0,07 

100,0 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05)  

$57C;ьB0B8 4>A;V465=ь C D07V 28E>4C 2 B@C1:C A2V4G0Bь ?@> I5 1V;ьH 

7=0G=5 ?V428I5==O @V2=O E;>@>DV;V2 C B:0=8=0E ;8AB:V2 @>A;8=, >1@>1;5=8E 

5:AB@0:B>< 2V2A0 (B01;. 4.7). !0928IV ?>:07=8:8 AC<8 E;>@>DV;V2 a V b 1C;8 

70DV:A>20=V ?@8 70AB>AC20==V 30% 5:AB@0:BC 4;O >1@>1:8 =0AV==O ?H5=8FV 

?5@54 ?>AV2><, I> ?5@528IC20;> :>=B@>;ь=V 7=0G5==O =0 99,1%. �<VAB 

E;>@>DV;C a C Fь><C 28?04:C 7@VA =0 98,7%, 0 ?@8 70AB>AC20==V 15% 5:AB@0:BC 

2V2A0 F59 ?>:07=8: 71V;ьH82AO =0 82,6% ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N. 

�8:>@8AB0==O 6% B0 3% 5:AB@0:BC 70157?5GC20;> ?@8@VAB E;>@>DV;C 4 =0 

66,1% B0 50,0%, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N. �<VAB E;>@>DV;C b 

B0:>6 45<>=AB@C202 =091V;ьH5 7@>AB0==O ?@8 70AB>AC20==V 30% 5:AB@0:BC, 

?5@528ICNG8 :>=B@>;ь =0 100,0%. �0AB>AC20==O 15% 5:AB@0:BC A?@8O;> 
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?V428I5==N 2<VABC E;>@>DV;C b =0 82,9%, 0 70AB>AC20==O 6% B0 3% 

5:AB@0:BV2 2V2A0 71V;ьHC20;8 F59 ?>:07=8: =0 66,7% B0 49,6%, ?>@V2=O=> 7 

?>:07=8:0<8 :>=B@>;N 2V4?>2V4=> (B01;. 4.7). 

$57C;ьB0B8 ?@>2545=8E 4>A;V465=ь 45<>=AB@CNBь ?>4V1=C B5=45=FVN 

4> ?V428I5==O 2<VABC E;>@>DV;V2 ?VA;O ?5@54?>AV2=>W >1@>1:8 =0AV==O 

5:AB@0:B>< 2V2A0 ?>AV2=>3> A>@BC �C=OH0 C D07V 25A=O=>3> :CIV==O. �8A>:0 

5D5:B82=VABь ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV 28O28;0AO ?@8 

70AB>AC20==V 30% 5:AB@0:BC, 45 AC<0@=89 2<VAB E;>@>DV;V2 a V b ?5@528IC202 

:>=B@>;ь =0 47,2%. �0 FVєW 6 :>=F5=B@0FVW 2<VAB E;>@>DV;C a 71V;ьH82AO =0 

69,4%. �0AB>AC20==O 15% 5:AB@0:BC 70157?5GC20;> ?@8@VAB AC<8 E;>@>DV;V2 a 

V b =0 43 %, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N.  

' D07V 28E>4C 2 B@C1:C (B01;. 4.8) ?5@54?>AV2=0 >1@>1:0 =0AV==O 30% 

5:AB@0:B>< 2V2A0 ?@8725;0 4> <0:A8<0;ь=>3> ?@8@>ABC AC<0@=>3> 2<VABC 

E;>@>DV;V2 C D07V 28E>4C 2 B@C1:C 3 =0 112,7% ?>@V2=O=> 7  :>=B@>;5<. �<VAB 

E;>@>DV;C a C Fь><C 20@V0=BV ?5@528IC202 :>=B@>;ь=89 @V25=ь C 1V;ьH5 =V6 

2 @078, I> A2V4G8Bь ?@> 7=0G=5 ?>:@0I5==O D>B>A8=B5B8G=>3> ?>B5=FV0;C 

@>A;8=. �8:>@8AB0==O 15% 5:AB@0:BC 70157?5GC20;> ?@8@VAB E;>@>DV;C a =0 

97,8%, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N, 0 C 20@V0=B0E, I> 1C;8 >1@>1;5=V  

6% B0 3% 5:AB@0:B>< 2V2A0 2<VAB E;>@>DV;C a 1C2 28I8< 70 :>=B@>;ь =0 

74,2% B0 55,9%. "B@8<0=V @57C;ьB0B8 A2V4G0Bь ?@> B5, I> ?5@54?>AV2=0 

>1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> ?>78B82=> 2?;820є =0 2<VAB 

E;>@>DV;V2 a V b C B:0=8=0E ;8AB:V2 ?H5=8FV >78<>W, I> A?@8Oє ?V428I5==N 

D>B>A8=B5B8G=>W ?@>4C:B82=>ABV @>A;8=. 

!091V;ьH 5D5:B82=8< 20@V0=B>< 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O 

?H5=8FV A>@BC .2V20B0 60 B0 �C=OH0 1C;> 28:>@8AB0==O 30% 5:AB@0:BC. *V 

@57C;ьB0B8 ?V4B25@46CNBь 4>FV;ь=VABь 70AB>AC20==O 5:AB@0:BC 2V2A0 

?>AV2=>3> O: 1V>AB8<C;OB>@0 4;O ?>:@0I5==O DV7V>;>3VG=8E ?@>F5AV2 

?H5=8FV >78<>W B0 D>@<C20==O 28A>:>3> @V2=O ?@>4C:B82=>ABV @>A;8=.  
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"45?<JO 4.8. 

 �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 
=0 2<VAB E;>@>DV;V2 a V b C B:0=8=0E ;8AB:V2 ?H5=8FV >78<>W A>@BC 
�C=OH0 C D07V 28E>4C 2 B@C1:C 70 2022-2024 @@., <3/3 A8@>W <0A8 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

�0@V0=B 

�<VAB AC<8 
E;>@>DV;V2  a V b 

�<VAB E;>@>DV;C  
a 

�<VAB 
E;>@>DV;C  b 

<3
/3

 

%
 

4>
 

:>
=B
@>

;N
 <3
/3

 

%
  

4>
 

:>
=B
@>

;N
 <3
/3

 

%
  

4>
 

:>
=B
@>

;N
 

(070 25A=O=>3> :CI5==O  

�>=B@>;ь 
2,65 ± 

0,09 

100,0 1,73 ± 

0,06 

100,0 0,91 ± 

0,05 

100,0 

3% 5:AB@0:B 
2V2A0 

3,00 ± 

0,14* 

113,2 2,04 ± 

0,06* 

118,5 0,9

5 ± 

0,11 

104,4 

6% 5:AB@0:B 
2V2A0 

3,32 ± 

0,16* 

125,3 2,27 ± 

0,08* 

131,2 1,0

4 ± 

0,09 

114,3 

15% 

5:AB@0:B 
2V2A0 

3,79 ± 

0,14* 

143,0 2,58 ± 

0,13* 

149,1 1,2

0 ± 

0,16* 

131,8 

30% 

5:AB@0:B 
2V2A0 

3,90 ± 

0,18* 

147,2 2,93 ± 

0,11* 

169,4 1,30 ± 

0,10* 

143,0 

(070 28E>4C C B@C1:C  

�>=B@>;ь 3,54 ± 

0,16 

100,0 2,36 ± 

0,10 

100,0 1,18 ± 

0,12 

100,0 

3% 5:AB@0:B 
2V2A0 

5,51 ± 

0,14* 

155,5 3,68 ± 

0,18* 

155,9 1,83 ± 

0,16* 

155,1 

6% 5:AB@0:B 
2V2A0 

6,14 ± 

0,21* 

173,5 4,11 ± 

0,24* 

174,2 2,02 ± 

0,20* 

171,2 

15% 

5:AB@0:B 
2V2A0 

6,99 ± 

0,25* 

197,5 4,67 ± 

0,20* 

197,8 2,32 ± 

0,15* 

196,6 

30% 

5:AB@0:B 
2V2A0 

7,53 ± 

0,21* 

212,7 5,01 ± 

0,21* 

212,3 2,52 ± 

0,31* 

213,6 
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#5@54?>AV2=0 >1@>1:0 =0AV==O ?H5=8FV >78<>W 5:AB@0:B>< 2V2A0 

?>AV2=>3> ?@872>48Bь 4> ?V428I5==O 2<VABC E;>@>DV;V2 a V b C ;8AB:0E 

@>A;8=, I> <>65 1CB8 7C<>2;5=> =87:>N 1V>EV<VG=8E B0 DV7V>;>3VG=8E 

?@>F5AV2. �:AB@0:B 2V2A0 <VAB8Bь 1V>;>3VG=> 0:B82=V A?>;C:8, B0:V O: D5=>;ь=V 

@5G>28=8, D;02>=>W48 B0 DVB>3>@<>=8, O:V <>6CBь AB8<C;N20B8 A8=B57 

E;>@>DV;V2 H;OE>< 0:B820FVW D5@<5=BV2, I> 15@CBь CG0ABь C WE=ь><C 

CB2>@5==V [15; 11]. �@V< B>3>, 07>B=89 >1<V= C @>A;8=0E 7=0G=>N <V@>N 

2?;820є =0 A8=B57 E;>@>DV;V2, 0 ?@8ACB=VABь 07>B>2<VA=8E A?>;C: C 5:AB@0:BV 

<>65 A?@8OB8 :@0I><C 70A2>є==N Fь>3> 5;5<5=B0, I> AB8<C;Nє CB2>@5==O 

E;>@>DV;V2 B0 ?V428ICє V=B5=A82=VABь D>B>A8=B57C [14; 28; 14]. 

�?;82 5:AB@0:BC 2V2A0 =0 2<VAB E;>@>DV;V2 ?>OA=NєBьAO 28A>:8< 

2<VAB>< <03=VN, O:89 є F5=B@0;ь=8< 5;5<5=B>< <>;5:C;8 E;>@>DV;C, 0 B0:>6 

:0@>B8=>W4V2, O:V 70E8I0NBь E;>@>?;0AB8 2V4 >:8A;N20;ь=>3> AB@5AC [2; 17]. 

�VB0<V= C V D;02>=>W48 2V4V3@0NBь 206;82C @>;ь C @53C;OFVW 

0=B8>:A840=B=>3> 70E8ABC, I> A?@8Oє 715@565==N E;>@>DV;V2 a V b B0 

?V428I5==N 5D5:B82=>ABV D>B>A8=B57C. #5@54?>AV2=0 >1@>1:0 B0:>6 <>65 

0:B82V7C20B8 28@>1;5==O 3V15@5;V=V2, I> AB8<C;NNBь @VAB ;8AB:>2>W 

?>25@E=V, ?V428ICNG8 0A8<V;OFV9=89 ?>B5=FV0; @>A;8= [7; 16; 6]. 

&0:>6, 206;828< D0:B>@>< є 0=B8>:A840=B=89 70E8AB :;VB8=, >A:V;ь:8 

5:AB@0:B 2V2A0 <>65 ?>A8;N20B8 ABV9:VABь @>A;8= 4> >:8A;N20;ь=>3> AB@5AC, 

7<5=HCNG8 453@040FVN E;>@>DV;V2 B0 70157?5GCNG8 WE AB01V;ь=89 @V25=ь. 

#>@O4 V7 F8<, 7<VF=5==O :;VB8==8E <5<1@0= V ?>:@0I5==O B@0=A?>@BC 

<03=VN, O:89 є F5=B@0;ь=8< 0B><>< C AB@C:BC@V E;>@>DV;C, AB2>@Nє 

A?@8OB;82V C<>28 4;O 9>3> A8=B57C B0 DC=:FV>=C20==O. �@V< B>3>, 

?5@54?>AV2=0 >1@>1:0 AB8<C;Nє @VAB V @>728B>: @>A;8=, I> A?@8Oє 

D>@<C20==N 1V;ьH @>728=5=>3> D>B>A8=B5B8G=>3> 0?0@0BC. &0:8< G8=><, 

?>78B82=89 2?;82 5:AB@0:BC 2V2A0 ?>AV2=>3> =0 2<VAB E;>@>DV;V2 C ;8AB:0E 

?H5=8FV >78<>W <>6=0 ?>OA=8B8 9>3> :><?;5:A=>N 1V>;>3VG=>N 4VєN, O:0 

A?@8Oє ?>:@0I5==N D>B>A8=B5B8G=>W 0:B82=>ABV @>A;8= B0 2 :V=F52><C 

?V4AC<:C ?V428I5==N WE ?@>4C:B82=>ABV [10; 26; 32]. 
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4.3. #@>4C:B82=VABь B0 C@>609 ?H5=8FV >78<>W 70;56=> 2V4  
?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

 

�82G5==O AB@C:BC@8 2@>60N є 206;828< 70240==O< ?@8 4>A;V465==V 

7030;ь=>W 2@>609=>ABV :C;ьBC@, B><C 4;O B>G=>3> 287=0G5==O @57C;ьBCNG>W 

2@>609=>ABV >78<>W ?H5=8FV A>@BV2 �C=OH0 B0 .2V20B0 60, ?>B@V1=> @>7C<VB8 

:>=:@5B=V :V;ь:VA=V E0@0:B5@8AB8:8 @>A;8= =0 >48=8FN ?;>IV 4>A;V4=>W 

4V;O=:8. &0:>6 20@B> 2V47=0G8B8, I> 28:>@8AB0==O 707=0G5=8E :>=F5=B@0FV9 

5:AB@0:BC 2V2A0 ?>AV2=>3> <0;> ?>78B82=89 2?;82 =0 45O:V 0A?5:B8 AB@C:BC@8 

C@>60N >78<>W ?H5=8FV 4>A;V4=8E A>@BV2. *5 AB>ACєBьAO 71V;ьH5==O 

:V;ь:>ABV :>;>A:V2, 75@5= C :>6=><C :>;>AV, <0A8 75@5= C A:;04=><C :>;>AV B0 

<0A8 1000 75@5=, 0 B0:>6 4>268=8 :>;>A0. $>7@0EC=>: >A=>2=8E ?>:07=8:V2 

AB@C:BC@8 2@>60N 2V41C202AO =0 1<2 :>6=>3> ?>2B>@C 4>A;V4=>3> A>@BC.  

�=0;V7 AB@C:BC@8 2@>60N A>@BC .2V20B0 60 ?>:0702, I> ?5@54?>AV2=0 

>1@>1:0 =0AV==O ?H5=8FV 5:AB@0:B>< 2V2A0 A?@8O;0 71V;ьH5==N 7030;ь=>W B0 

?@>4C:B82=>W :CI8AB>ABV. #@>4C:B82=0 :CI8ABVABь ?H5=8FV 70 ?5@54?>AV2=>W 

>1@>1:8 =0AV==O 15 % V 30 % @>7G8=>< 5:AB@0:BC 2V2A0 ?5@528IC20;0 

:>=B@>;ь=V ?>:07=8:8 =0 10,7 % V 35,7 % 2V4?>2V4=> (B01;. 4.9). �>A;V465==O 

B0:>6 >E>?;N20;> >FV=:C :V;ь:VA=8E E0@0:B5@8AB8: A:;04=>3> :>;>A0, 75@5= 

C A:;04=><C :>;>AV B0 7030;ь=>W <0A8 75@=0 2 4>A;V4=8E ?>2B>@5==OE.  
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"45?<JO 4.9. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 
AB@C:BC@C 2@>60N ?H5=8FV >78<>W A>@BC .2V20B0 60 (A5@54=є 70 2022-

2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

 0:A8<0;ь=0 4>268=0 A:;04=>3> :>;>A0 1C;0 70DV:A>20=0 C 7@07:V2 

?H5=8FV, =0AV==O O:8E ?5@54 ?>AV2>< 1C;> >1@>1;5=5 30%-< @>7G8=>< 

5:AB@0:BC 2V2A0.  �8:>@8AB0==O @>7G8=C 707=0G5=>W :>=F5=B@0FVW 70157?5G8;> 

CB2>@5==O =091V;ьH>W :V;ь:>ABV :>;>A:V2 C A:;04=><C :>;>AV B0 75@5= C 

=ь><C, O:V ?5@528IC20;8 :>=B@>;ь=V 7=0G5==O =0 16,1 % V 31,3 % 2V4?>2V4=>. 

!0928I0 <0A0 75@5= 1C;0 B0:>6 >B@8<0=0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 

�0
@V
0=
B 

�CI8ABVABь %:;04=89 :>;>A 

 
0A
0 
10
00
 75
@5
=,
 

3 �0
30
;ь
=0

 

#
@>
4C
:B
82
=0

 

�
>2
6
8=
0,
 A
< 

�V
;ь
:V
AB
ь 

:>
;>
A:
V2
, H
B 

�V
;ь
:V
AB
ь 

75
@5
=,
 H
B 

 
0A
0 
75
@5
= 
7 

1 
:>
;>
A0
 , 
3 

�>=B@>;ь 11,8 ± 

0,33 
9,5 ± 

0,25 
5,3 ± 

0,25 
14,9 ± 

0,5 
10,2 ± 

1,1 
0,43 ± 

0,0002 
38,1±

1,3 

3% @>7G8= 
5:AB@0:BC 
2V2A0 

11,5 ± 

0,4 
10,4 ± 

0,31* 
5,05 ± 

0,21 
16,4 ± 

0,43* 
12,7 ± 

1,1* 
0,59 ± 

0,0004* 
39,7±

3,8 

6% @>7G8= 
5:AB@0:BC 
2V2A0 

11,6 ± 

0,2 
9,7 ± 

0,35 
4,9 ± 

0,22 
16,3 ± 

0,31* 
12,2 ± 

1,0 
0,56 ± 

0,0002* 
39,8±

1,1 

15% 

@>7G8= 
5:AB@0:BC 
2V2A0 

13,0 ± 

0,21* 
10,2 ± 

0,52 
5,65 ± 

0,05* 
16,2 ± 

0,2* 
11,8 ± 

1,61 
0,55 ± 

0,0001* 
39,6±

0,1* 

30% 

@>7G8= 
5:AB@0:BC 
2V2A0 

15,4 ± 

0,4* 
12,9 ± 

0,31* 
6,25 ± 

0,31* 
17,3 ± 

0,5* 
13,4 ± 

1,8* 
0,7 ± 

0,0001* 
40,1±

0,1* 
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?H5=8FV 30 %-< B0 15 %-< @>7G8=>< 5:AB@0:BC O: C <560E >4=>3> :>;>A0, B0: 

V 2 7030;ь=V9 <0AV 1000 =0AV=8= (B01;. 4.9). 

�@V< B>3>, <0:A8<0;ь=0 :V;ь:VABь @>A;8= 7 :>;>A>< ?H5=8FV A>@BC 

.2V20B0 60 A?>AB5@V30;0AO 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 30 %-< 

@>7G8=>< 5:AB@0:BC (B01;. 4.9). !0928IV ?>:07=8:8 ?@>4C:B82=>W :CI8AB>ABV 

?H5=8FV 1C;8 4>AO3=CBV 70 >1@>1:8 =0AV==O ?5@54 ?>AV2>< 15 % B0 30 % 

5:AB@0:B>< 2V2A0.  0A0 1000 75@5= B0 <0A0 75@5= 2 >4=><C :>;>AV B0:>6 1C;8 

<0:A8<0;ь=8<8 ?@8 28:>@8AB0==V 30 % V 15 % @>7G8=V2 5:AB@0:BC 2V2A0.   

' E>4V 0=0;V7C AB@C:BC@8 2@>60N 4>A;V4=>3> A>@BC �C=OH0 <>6=0 

707=0G8B8, I> 7V 71V;ьH5==O< :>=F5=B@0FVW 5:AB@0:BC 2V2A0 ?>AV2=>3> 

A?>AB5@V30;>AO 71V;ьH5==O 7030;ь=>W :CI8AB>ABV. #@>4C:B82=0 :CI8ABVABь 

?H5=8FV 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 C :>=F5=B@0FVOE 

15 % B0 30 % 1C;0 28I>N 70 :>=B@>;ь=V 7=0G5==O =0 29,3 % B0 44,0 % 

2V4?>2V4=> (B01;. 4.10). 

�06;828< 5B0?>< 4>A;V465==O AB@C:BC@8 2@>60N 1C;> 287=0G5==O 

:V;ь:VA=8E ?0@0<5B@V2 A:;04=>3> :>;>A0, 75@=0 2 :>;>AV B0 7030;ь=>W <0A8 

75@=0 2 4>A;V4=><C ?>2B>@V [7]. !091V;ьH0 4>268=0 :>;>A0 1C;0 70DV:A>20=0 

2 @>A;8= ?H5=8FV >78<>W A>@BC �C=OH0,  =0AV==O O:>W ?5@54 ?>AV2>< 

>1@>1;O;8 30% @>7G8=>< 5:AB@0:BC 2V2A0 ?>AV2=>3> (B01;. 4.10). !091V;ьH0 

:V;ь:VABь :>;>A:V2 C A:;04=><C :>;>AV B0 75@5= C :>;>AV 1C;0 70 ?5@54?>AV2=>W 

>1@>1:8 =0AV==O 6 % @>7G8=>< 5:AB@0:BC B0 ?5@528IC20;8 :>=B@>;ь=V 

7=0G5==O =0 27,2  % B0 46,0 % 2V4?>2V4=>. �06;82> 2V47=0G8B8, I> =09206GV 

75@=0 <0;8 @>A;8=8, I> 28@>A;8 7 =0AV==O, O:5 1C;> >1@>1;5=5 ?5@54 ?>AV2>< 

30 % 5:AB@0:B>< 2V2A0. �;5 O:I> @>73;O40B8 <0AC =0AV=8= 2 >4=><C :>;>AV, 

B> ?@8 >1@>1FV 6 % @>7G8=>< 5:AB@0:BC 2V2A0 ?>AV2=>3> FV ?>:07=8:8 1C;8 

?><VB=> 1V;ьHV 70 :>=B@>;ь=V B0 70 7=0G5==O ?@8 >1@>1FV 30 % @>7G8=><. 

"4=8< 7 :;NG>28E <5E0=V7<V2 2?;82C 5:AB@0:BC 2V2A0 є ?>A8;5==O 

?@>4C:B82=>W :CI8AB>ABV, I> ?>2’O70=> 7 4VєN 0C:A8=V2 B0 F8B>:V=V=V2. 

�C:A8=8, 7>:@5<0 V=4>;V;-3->FB>20 :8A;>B0 (IAA), AB8<C;NNBь V=B5=A82=5 
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@>730;C65==O ?03>=V2, I> A?@8Oє 71V;ьH5==N :V;ь:>ABV ?@>4C:B82=8E AB515;. 

*8B>:V=V=8 0:B82CNBь :;VB8==89 ?>4V; C <5@8AB5<0E, 70157?5GCNG8 

@V2=><V@=89 @>728B>: 2B>@8==8E ?03>=V2 B0 WE=N ABV9:VABь 4> AB@5A>28E 

C<>2. �024O:8 Fь><C ?@8 28:>@8AB0==V 30 % 5:AB@0:BC 2V2A0 D>@<CєBьAO 

<0:A8<0;ь=0 :V;ь:VABь ?@>4C:B82=8E AB515;, I> 157?>A5@54=ь> 2?;820є =0 

?>B5=FV9=C 2@>609=VABь :C;ьBC@8 [4; 24]. 

"45?<JO 4.10 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

=0 ?>:07=8:8 AB@C:BC@8 2@>60N ?H5=8FV >78<>W A>@BC �C=OH0 
 (A5@54=є 70 2022-2024 @@.) 

�0
@V
0=
B 

�CI8ABVABь %:;04=89 :>;>A

 
0A
0 
10
00
 

75
@5
=,
 3

�0
30
;ь
=0

#
@>
4C
:B
8

2=
0

�
>2
6
8=
0,
 

A< �V
;ь
:V
AB
ь 

:>
;>
A:
V2
, 

H
B

�V
;ь
:V
AB
ь 

75
@5
=,
 H
B

 
0A
0 

75
@5
= 
7 1
 

:>
;>
A0
 , 
3 

�>=B@>;ь 11,0 ± 

0,31 

7,5 ± 

0,4 

5,65 ± 

0,3 

19,1 ± 

0,5 

12,6 ± 

1,05 

0,50 ± 

0,0003 
46,7±0,2 

3% 

@>7G8= 
5:AB@0:B
C 2V2A0 

12,0 ± 

0,3* 

8,2 ± 

0,28* 

5,89 ± 

0,41 

22,8 ± 

0,52* 

17,5 ± 

2,10* 

0,82 ± 

0,0003* 
46,9±0,1 

6% 

@>7G8= 
5:AB@0:B
C 2V2A0 

12,7 ± 

0,21* 

8,2 ± 

0,33* 

5,93 ± 

0,43 

24,3 ± 

0,4* 

18,4 ± 

2,5* 

0,88 ± 

0,0002* 

47,0±0,0

9* 
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14,8 ± 
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0,7 ± 
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0,3* 

23,7 ± 
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16,9 ± 

1,5* 
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47,7±0,1

2* 
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$"���� 5. ��")� �+!� #"���!��� ��$!� #,�!�*� "�� "� �� 
#�$��#"%��!"� "�$"��� !�%�!!/ ��%&$��&"  ���%� 

#"%��!"�" 

�V>EV<VG=89 A:;04 75@=0 є 206;828< ?>:07=8:>< 9>3> ?>682=>W 

FV==>ABV, I> 287=0G0є O:VABь 2@>60N B0 9>3> ?@840B=VABь 4;O @V7=8E 284V2 

?5@5@>1:8. �V4><>, I> >A=>2=8<8 :><?>=5=B0<8 75@=0 ?H5=8FV є 1V;:8, 

2C3;52>48, 7>:@5<0 :@>E<0;ь, <>=>A0E0@848 B0 48A0E0@848, 0 B0:>6 

0=B8>:A840=B=V D5@<5=B8 B0 0<V=>:8A;>B8, O:V 2?;820NBь =0 B5E=>;>3VG=V 

2;0AB82>ABV 75@=0. �<VAB F8E 1V>EV<VG=8E @5G>28= 287=0G0єBьAO 35=5B8G=8<8 

>A>1;82>ABO<8 A>@BC, C<>20<8 28@>IC20==O B0 2?;82>< 03@>B5E=VG=8E 

70E>4V2, B0:8E O: ?5@54?>AV2=0 >1@>1:0 =0AV==O 1V>;>3VG=> 0:B82=8<8 

@5G>28=0<8 [1; 3].  

#5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> A?@8Oє 

?>:@0I5==N 1V>EV<VG=>3> A:;04C 75@=0 7024O:8 2<VABC C Fь><C 5:AB@0:BV 

H8@>:>3> A?5:B@C DVB>3>@<>=V2, 0<V=>:8A;>B, 0=B8>:A840=BV2 B0 2VB0<V=V2. 

�V4><>, I> B0:V @5G>28=8, O: 0C:A8=8 B0 3V15@5;V=8, <>6CBь 0:B82V7C20B8 

<5B01>;VG=V ?@>F5A8 @>A;8=, 7>:@5<0 ?V428IC20B8 @V25=ь 1V;:V2, 0 2VB0<V=8 B0 

D;02>=>W48  A?@8OB8 =0:>?8G5==N :0@>B8=>W4V2 B0 0:B82V70FVW D5@<5=B=8E 

A8AB5< [9; 11]. 

 

5.1. �<VAB :0@>B8=>W4V2 B0 1V;:0 2 75@=V ?H5=8FV >78<>W A>@BV2  �C=OH0 B0 
.2V20B0 60  70 ?5@54?>AV2=>W >1@>1:8 75@=0 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

 

�0@>B8=>W48 2V4V3@0NBь 206;82C @>;ь C 70E8ABV :;VB8= 2V4 

>:8A;N20;ь=>3> AB@5AC, ?>:@0ICNBь 040?B0FVN @>A;8= 4> =5A?@8OB;828E 

C<>2 A5@54>28I0, 0 B0:>6 2?;820NBь =0 O:VABь 75@=0, 70157?5GCNG8 9>3> 

:>;V@ B0 E0@G>2C FV==VABь [2; 6; 9]. 
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28:>@8AB0==V 30  % 5:AB@0:BC 9 AB0=>282 40,0 <3/3, I> =0 25,4 % 

?5@528IC20;> ?>:07=8:8 :>=B@>;N. �8:>@8AB0==O 15 % 5:AB@0:BC 4;O 

?5@54?>AV2=>W >1@>1:8 =0AV==O  A?@8O;> 71V;ьH5==N 2<VABC :0@>B8=>W4V2 C 

75@=V =0 6,6 %, B>4V O: 6 % 5:AB@0:B =5 <02 7=0G=>3> 2?;82C =0 F59 ?>:07=8:. 

#@8 >1@>1FV =0AV==O ?H5=8FV 3 % 5:AB@0:B>< 2V2A0 @V25=ь :0@>B8=>W4V2 C 

75@=V ?V428I82AO =0 21,9 %, ?>@V2=NNG8 7 :>=B@>;5<. 

�>A;V465==O 1V>EV<VG=>3> A:;04C 75@=0 ?H5=8FV A>@BC �C=OH0 

?>:070;8, I> ?5@54?>AV2=0 >1@>1:0 6 % B0 30 % 5:AB@0:BC 2V2A0 70157?5G8;0 

?@8@VAB :0@>B8=>W4V2 C 75@=V =0 21,8 % B0 22,7 %, ?>@V2=O=> 7 ?>:07=8:0<8 

:>=B@>;N 2V4?>2V4=> (B01;. 5.1, @8A. 5.1). �0AB>AC20==O 15 % 5:AB@0:BC 2V2A0 

4;O >1@>1:8 =0AV==O ?H5=8FV ?5@54 ?>AV2>< A?@8O;> ?V428I5==N Fь>3> 

?>:07=8:0 =0 15,1 %, 0 3 % 5:AB@0:BC 3 =0 10,0 %, ?>@V2=NNG8 7 :>=B@>;5<. 

"B@8<0=V @57C;ьB0B8 A2V4G0Bь ?@> B5, I> >?B8<0;ь=0 :>=F5=B@0FVO 5:AB@0:BC 

2V2A0 4;O >1@>1:8 =0AV==O ?H5=8FV  ?5@54 ?>AV2>< 4;O ?V428I5==O 2<VABC 

:0@>B8=>W4V2 70;568Bь 2V4 A>@BC: 4;O ?H5=8FV A>@BC .2V20B0 60 

=095D5:B82=VH>N 1C;0 30 % :>=F5=B@0FVO 5:AB@0:BC, B>4V O: C 75@=V ?H5=8FV 

A>@BC �C=OH0 28A>:89 2<VAB :0@>B8=>W4V2 A?>AB5@V302AO 70 ?5@54?>AV2=>W 

>1@>1:8 =0AV==O  6 % B0 30 % 5:AB@0:B>< 2V2A0. 
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"45?<JO 5.1. 

�?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 
2<VAB :0@>B8=>W4V2 C ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0, <3/3 

A8@>W <0A8 (A5@54=є 70 2022-2024 @@.) 

 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
31,5 ± 1,2 39,2 ± 

1,5* 

30,8 ± 

1,1 

34,1 ± 

1,4 

40,0 ± 

1,6* 

2023 @. 
32,1 ± 1,3 38,5 ± 

1,6* 

30,5 ± 

1,2 

33,9 ± 

1,3 

39,8 ± 

1,5* 

2024 @. 
32,0 ± 1,2 39,0 ± 

1,4* 

30,6 ± 

1,1 

34,0 ± 

1,3 

40,2 ± 

1,5* 

A5
@5
4=
є <3
/3

 31,9 ± 1,2 38,9 ± 

1,5* 

30,6 ± 

1,1 

34,0 ± 

1,3 

40,0 ± 

1,5* 

% 4> 
:>=B@>
;N 

100,0 121,9 95,9 106,6 125,4 

�
C=
OH
0 

2022 @. 
33,0 ± 1,1 36,1 ± 

1,3* 

40,2 ± 

1,4* 

38,0 ± 

1,2* 

40,5 ± 

1,5* 

2023 @. 
32,8 ± 1,2 36,3 ± 

1,2* 

40,1 ± 

1,5* 

37,9 ± 

1,3* 

40,4 ± 

1,4* 

2024 @. 
33,2 ± 1,3 36,5 ± 

1,3* 

40,3 ± 

1,4* 

38,2 ± 

1,2* 

40,6 ± 

1,5* 

A5
@5
4=
є <3
/3

 33,0 ± 1,2 36,3 ± 

1,3* 

40,2 ± 

1,4* 

38,0 ± 

1,2* 

40,5 ± 

1,5* 

% 4> 
:>=B
@>;N 

100,0 110,0 121,8 115,1 122,7 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 
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$8A. 5.1. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 

2<VAB :0@>B8=>W4V2 2 ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0, <3/3 A8@>W 

<0A8 (A5@54=є 70 2022-2024 @@.) 

%;V4 707=0G8B8, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 

B0:>6 ?>78B82=> 2?;820;0 =0 2<VAB 1V;:0 2 75@=V ?H5=8FV >78<>W (B01;. 5.2, 

@8A. 5.2).  0:A8<0;ь=89 2<VAB 1V;:0 2 75@=V ?H5=8FV A>@BC .2V20B0 60 1C2 

70DV:A>20=89 ?@8 28:>@8AB0==V 30 % 5:AB@0:BC B0 AB0=>282 4,27 <3/3, I> =0 

17,6 % ?5@528IC20;> :>=B@>;ь=5 7=0G5==O. �0AB>AC20==O 15 % 5:AB@0:BC 

2V2A0 4;O >1@>1:8 =0AV==O ?5@54 ?>AV2>< A?@8O;> ?V428I5==N 2<VABC 1V;:0 2 

75@=V ?H5=8FV 707=0G5=>3> A>@BC =0 14,8 %, B>4V O: 70AB>AC20==O 6 % 

5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O ?V428I8;> F59 ?>:07=8: 

=0 16,5 %, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N.  ' 75@=V ?H5=8FV >78<>W 

A>@BC �C=OH0 2<VAB 1V;:0 B0:>6 7@>AB02 ?V4 2?;82>< ?5@54?>AV2=>W >1@>1:8 

=0AV==O 5:AB@0:B>< 2V2A0.  0:A8<0;ь=89 2<VAB 1V;:0 2 75@=V ?H5=8FV 

707=0G5=>3> A>@BC 70DV:A>20=> ?@8 70AB>AC20==V 30 % 5:AB@0:BC 3 4,43 <3/3, 

I> =0 18,7 % ?5@528IC20;> :>=B@>;ь (B01;. 5.2, @8A. 5.2). �8:>@8AB0==O 15% 

5:AB@0:BC 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV  70157?5G8;> ?@8@VAB 
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1V;:0 2 75@=V =0 16,0 %, 0 6 % 3 =0 16,0 %, ?>@V2=NNG8 7 ?>:07=8:0<8 

:>=B@>;N.  

"45?<JO 5.2. 

�<VAB 1V;:0 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0 70 
?5@54?>AV2=>W >1@>1:8 5:AB@0:B>< 2V2A0 ?>AV2=>3>, <3/3 A8@>W <0A8 

(A5@54=є 70 2022-2024 @@.) 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==O 
4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
3,60 ± 0,06 3,90 ± 

0,13* 

4,20 ± 

0,14* 

4,10 ± 

0,13* 

4,20 ± 

0,18* 

2023 @. 
3,70 ± 0,14 3,90 ± 

0,06 

4,30 ± 

0,08* 

4,20 ± 

0,06* 

4,30 ± 

0,06* 

2024 @. 
3,60 ± 0,08 3,80 ± 

0,07* 

4,20 ± 

0,17* 

4,20 ± 

0,14* 

4,30 ± 

0,16* 

A5
@5
4=
є <3
/3

 3,63 ± 0,09 3,87 ± 

0,08* 

4,23 ± 

0,13* 

4,17 ± 

0,11* 

4,27 ± 

0,13* 

% 4> 
:>=B
@>;N 

100,0 106,6 116,5 114,8 117,6 

�
C=
OH
0 

2022 @. 
3,70 ± 0,05 4,00 ± 

0,12* 

4,40 ± 

0,05* 

4,30 ± 

0,11* 

4,40 ± 

0,07* 

2023 @. 
3,70 ± 0,05 4,00 ± 

0,18* 

4,30 ± 

0,13* 

4,40 ± 

0,14* 

4,50 ± 

0,2* 

2024 @. 
3,80 ± 0,19 4,10 ± 

0,16 

4,30 ± 

0,14* 

4,30 ± 

0,16* 

4,40 ± 

0,18* 

A5
@5
4=
є <3
/3

 3,73 ± 0,09 4,03 ± 

0,14* 

4,33 ± 

0,10* 

4,33 ± 

0,13* 

4,43 ± 

0,15* 

% 4> 
:>=B
@>;N 

100,0 108,0 116,0 116,0 118,7 
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* �D<@VF>4. $V7=8FO 4>AB>2V@=0 ?>@V2=O=> 7 :>=B@>;5< (@ <0,05) 

$8A. 5.2. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 

2<VAB 1V;:0 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0, <3/3 A8@>W 

<0A8 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

#V4AC<>2CNG8 @57C;ьB0B8 (B01;. 5.2, B01;. 5.3), <>6=0 :>=AB0BC20B8, 

I> ?V428I5==O @V2=O :0@>B8=>W4V2 C 75@=V ?H5=8FV >78<>W <>65 1CB8 

?>2’O70=5 7 0:B82V70FVєN A8=B57C F8E A?>;C: ?V4 2?;82>< 0=B8>:A840=BV2 B0 

DVB>3>@<>=V2, I> <VABOBьAO 2 5:AB@0:BV 2V2A0. �V4><>, I> 0A:>@1V=>20 :8A;>B0  

B0 D;02>=>W48, O:V 2E>4OBь 4> A:;04C 5:AB@0:BC 2V2A0, A?@8ONBь 7=865==N 

@V2=O >:8A;N20;ь=>3> AB@5AC, I> AB2>@Nє A?@8OB;82V C<>28 4;O =0:>?8G5==O 

:0@>B8=>W4V2 C 75@=V. �@V< B>3>, =0O2=VABь 3V15@5;V=V2 B0 0C:A8=V2 2 5:AB@0:BV 

<>65 2?;820B8 =0 5:A?@5AVN 35=V2, O:V 15@CBь CG0ABь C 1V>A8=B57V 

:0@>B8=>W4V2, I> A?@8Oє ?>:@0I5==N D>B>70E8A=8E 2;0AB82>AB59 75@=0 [12; 

14; 17]. &0:>6 >G5284=5 71V;ьH5==O 2<VABC 1V;:0 2 75@=V <>65 1CB8 =0A;V4:>< 

AB8<C;OFVW 07>B=>3> <5B01>;V7<C, >A:V;ь:8 5:AB@0:B 2V2A0 <VAB8Bь 7=0G=C 

:V;ь:VABь 0<V=>:8A;>B, 7>:@5<0 D5=V;0;0=V=C B0 B@8?B>D0=C, O:V є 

?>?5@54=8:0<8 1V;:>28E <>;5:C;. ":@V< Fь>3>, ?@8ACB=VABь DVB>3>@<>=V2, 



140 

B0:8E O: 5B8;5=, <>65 A?@8OB8 71V;ьH5==N 0:B82=>ABV D5@<5=B=8E A8AB5<, 

I> 2V4?>2V40NBь 70 A8=B57 1V;:V2 C 75@=V [ 9; 10]. 

 

5.2. �<VAB :@>E<0;N B0 FC:@V2  C 75@=V ?H5=8FV >78<>W A>@BV2  �C=OH0 B0 
.2V20B0 60  70 ?5@54?>AV2=>W >1@>1:8 75@=0 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

 

"A=>2=8<8 :><?>=5=B0<8 75@=0 ?H5=8FV >78<>W є :@>E<0;ь, 

48A0E0@848 B0 <>=>A0E0@848, O:V D>@<CNBь 5=5@35B8G=C >A=>2C ?@>4C:BC B0 

2?;820NBь =0 9>3> A<0:>2V E0@0:B5@8AB8:8, E;V1>?5:0@Aь:V 2;0AB82>ABV B0 

?@840B=VABь 4> @V7=8E B5E=>;>3VG=8E ?@>F5AV2. � :@>E<0;ь є >A=>2=8< 

70?0A=8< 2C3;52>4>< 75@=0,  9>3> @>7I5?;5==O ?V4 G0A ?@>@>AB0==O =0AV==O 

70157?5GCє 5=5@3VN 4;O @>728B:C @>A;8=, 0  FC:@8  (<>=>A0E0@848 B0 

48A0E0@848) 2V4V3@0NBь :;NG>2C @>;ь C @53C;OFVW >1<V=C @5G>28= V 

2?;820NBь =0 H284:VABь ?@>@>AB0==O, A8=B57 2B>@8==8E <5B01>;VBV2 B0 

040?B0FVN @>A;8= 4> C<>2 A5@54>28I0 [8; 11]. 

#5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> <>65 

2?;820B8 =0 2C3;52>4=89 A:;04 75@=0 7024O:8 0:B82V70FVW D5@<5=B0B82=8E 

A8AB5<, ?>2’O70=8E 7 <5B01>;V7<>< :@>E<0;N B0 FC:@V2. �=B8>:A840=B8, 

D;02>=>W48 B0 DVB>3>@<>=8, I> <VABOBьAO C 5:AB@0:BV, <>6CBь @53C;N20B8 

?@>F5A8 @>7I5?;5==O :@>E<0;N, A8=B57C 48A0E0@84V2 B0 =0:>?8G5==O 

<>=>A0E0@84V2, I> A?@8Oє ?>:@0I5==N B5E=>;>3VG=8E E0@0:B5@8AB8: 75@=0. 

�>A;V465==O ?>:070;8, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 

2V2A0 ?>AV2=>3> A?@8Oє ?V428I5==N 2<VABC :@>E<0;N 2 75@=V ?H5=8FV >78<>W 

(B01;. 5.3, @8A. 5.3).  0:A8<0;ь=89 2<VAB :@>E<0;N 2 75@=V ?H5=8FV A>@BC 

.2V20B0 60 1C2 70DV:A>20=89 ?@8 28:>@8AB0==V 30 % 5:AB@0:BC 2V2A0 4;O 

?5@54?>AV2=>W >1@>1:8 =0AV==O  9 AB0=>282 329,0 <3/3, I> =0 10,0 % 

?5@528IC20;> ?>:07=8:8 :>=B@>;N. �8:>@8AB0==O 15 % 5:AB@0:BC 2V2A0 4;O 

>1@>1:8 =0AV==O ?5@54 ?>AV2>< A?@8O;> 71V;ьH5==N 2<VABC :@>E<0;N 2 75@=V  
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?H5=8FV A>@BC .2V20B0 60 =0 9,0 %, B>4V O: 70AB>AC20==O 6 % 5:AB@0:BC 

70157?5G8;> ?@8@VAB =0 10,7 %, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N. 

"45?<JO 5.3. 

�<VAB :@>E<0;N 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0 70 
?5@54?>AV2=>W >1@>1:8 5:AB@0:B>< 2V2A0 ?>AV2=>3>, <3/3 A8@>W <0A8 

(A5@54=є 70 2022-2024 @@.) 

 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
300,0 ± 7,0 310,0 ± 

3,7 

330,0 ± 

7,4* 

325,0 ± 

3,0* 

328,0 ± 

3,6* 

2023 @. 
298,1 ± 4,0 312,2 ± 

7,5* 

332,0 ± 

5,6* 

327,0 ± 

7,4* 

330,0 ± 

4,4* 

2024 @. 
299,1 ± 5,7 311,1 ± 

6,0* 

331,0 ± 

7,0* 

326,0 ± 

6,5* 

329,0 ± 

5,0* 

A5
@5
4=
є <3
/3

 299,1 ± 5,5 311,1 ± 

5,7* 

331,0 ± 

6,6* 

326,0 ± 

5,6* 

329,0 ± 

4,3* 

% 4> 
:>=B
@>;N 

100,0 104,0 110,7 109,0 110,0 

�
C=
OH
0 

2022 @. 
295,0 ± 7,1 305,1 ± 

7,0 

320,0 ± 

4,3* 

318,0 ± 

7,2* 

323,0 ± 

7,2 

2023 @. 
296,3 ± 7,3 307,3 ± 

7,8 

322,1 ± 

4,5* 

319,0 ± 

6,6* 

325,0 ± 

7,7 

2024 @. 
297,0 ± 4,6 306,0 ± 

7,4 

321,1 ± 

4,8* 

318,0 ± 

8,0* 

324,0 ± 

3,6 

A5
@5
4=
є <3
/3

 296,1 ± 6,3 306,1 ± 

7,4 

321,1 ± 

4,5* 

318,3 ± 

7,2* 

324,0 ± 

6,1* 

% 4> 
:>=B
@>;N 

100,0 108,0 116,0 116,0 118,7 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 
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$8A. 5.3. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 

2<VAB :@>E<0;N 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0, <3/3 

A8@>W <0A8 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

!0928I89 2<VAB :@>E<0;N 2 75@=V ?H5=8FV A>@BC �C=OH0 70DV:A>20=> ?@8 

70AB>AC20==V 30 % 5:AB@0:BC 3 324,0 <3/3, I> =0 9,6 % ?5@528IC20;> 

?>:07=8:8 :>=B@>;N. �0AB>AC20==O 15 % 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W 

>1@>1:8 =0AV==O ?H5=8FV 70157?5G8;> ?@8@VAB :@>E<0;N 2 75@=V =0 8,0 %, 0 

6 % 5:AB@0:BC 3 =0 8,5 %, ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N (B01;. 5.3, 

@8A. 5.3).  

#5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 B0:>6 2?;820;0 =0 

2<VAB <>=>A0E0@84V2 (B01;. 5.4, @8A. 5.4). �8:>@8AB0==O 30 % 5:AB@0:BC 2V2A0 

4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O  70157?5G8;> 7=0G=89 ?@8@VAB 2<VABC 

<>=>A0E0@84V2, ?5@528ICNG8 ?>:07=8:8 :>=B@>;N =0  12,6 %. #@8 

70AB>AC20==V 6 % B0 3 % 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 2<VAB 

<>=>A0E0@84V2 C 75@=V ?H5=8FV A>@BC .2V20B0 60 ?V428I82AO =0 22,6% B0 

12,1 %,  ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N 2V4?>2V4=>. 
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"45?<JO 5.4. 

�<VAB <>=>A0E0@84V2 C 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 
�C=OH0 70 ?5@54?>AV2=>W >1@>1:8 5:AB@0:B>< 2V2A0 ?>AV2=>3>, <3/3 A8@>W 
<0A8 (A5@54=є 70 2022-2024 @@.) 

 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
79,4 ± 0,5 84,6 ± 

1,2* 

97,4 ± 

1,7* 

100,3 ± 

0,6* 

90,1 ± 

1,0* 

2023 @. 
79,5 ± 1,7 86,3 ± 

1,1* 

98,8 ± 

1,0* 

101,5 ± 

1,8* 

90,7 ± 

1,3* 

2024 @. 
80,6 ± 1,8 86,7 ± 

0,8* 

97,6 ± 

0,7* 

98,3 ± 

0,9* 

89,0 ± 

0,7* 

A5
@5
4=
є 

<3/3 79,8 ± 1,3 85,9 ± 

1,0* 

97,9 ± 

1,1* 

100,0 ± 

1,1* 

89,9 ± 

1,0* 

% 4> 
:>=B
@>;N 

100,0 112,1 122,6 125,3 112,6 

�
C=
OH
0 

2022 @. 
69,5 ± 0,9 79,8 ± 

1,1* 

94,2 ± 

0,8* 

83,5 ± 

1,4* 

84,6 ± 

1,1* 

2023 @. 
72,5 ± 0,9 80,7 ± 

1,9* 

94,5 ± 

1,9* 

83,8 ± 

0,9* 

85,3 ± 

1,4* 

2024 @. 
71,5 ± 2,0 81,3 ± 

0,7* 

93,4 ± 

0,7* 

82,8 ± 

0,8* 

83,6 ± 

0,5* 

A5
@5
4=
є <3
/3

 71,2 ± 1,3 80,6 ± 

1,2* 

94,0 ± 

1,1* 

83,4 ± 

1,0* 

84,5 ± 

1,0* 

% 4> 
:>=B
@>;N 

100,0 113,2 132,0 117,1 118,6 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 
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 $8A. 5.4. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 

2<VAB <>=>A0E0@84V2 C 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0, 

<3/3 A8@>W <0A8 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

 !0928I89 2<VAB <>=>A0E0@84V2 C 75@=V ?H5=8FV A>@BC �C=OH0 1C2 

70DV:A>20=89 ?@8 28:>@8AB0==V 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O 6% 

5:AB@0:BC B0 AB0=>282  94,0 <3/3, I> =0 32,0 % ?5@528IC20;> ?>:07=8:8 

:>=B@>;N (B01;. 5.4, @8A. 5.4). �8:>@8AB0==O 30 % B0 15 % 5:AB@0:BC 4;O 

>1@>1:8 =0AV==O ?5@54 ?>AV2>< A?@8O;> ?V428I5==N Fь>3> ?>:07=8:0 =0 

18,6 % B0 17,1%, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N 2V4?>2V4=>. 

�=0;V7 2<VABC 48A0E0@84V2 C 75@=V ?H5=8FV >78<>W ?>:0702, I> 

?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 7=0G=> 2?;820;0 =0 F59 

?>:07=8: (B01;. 5.5, @8A. 5.5). ' 75@=V ?H5=8FV A>@BC .2V20B0 60 

<0:A8<0;ь=89 2<VAB 48A0E0@84V2 70DV:A>20=> 70 ?5@54?>AV2=>W >1@>1:8 

=0AV==O ?5@54 ?>AV2>< 15 % 5:AB@0:B>< 2V2A0, O:89 A:;0402  186,6 <3/3, I> =0 

23,3 % 1V;ьH5, =V6 C :>=B@>;ь=><C 20@V0=BV. #@8 70AB>AC20==V 30 % 

5:AB@0:BC 2V2A0  4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O 2<VAB 48A0E0@84V2 C 75@=V 

?H5=8FV ?V428I82AO =0 9,3 %, 0 ?5@54?>AV2=0 >1@>1:0 =0AV==O 6 % 
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5:AB@0:B>< 2V2A0  A?@8O;0 ?@8@>ABC 48A0E0@84V2 =0 13,4 %, ?>@V2=O=> 7 

?>:07=8:0<8 :>=B@>;N.  

"45?<JO 5.5. 

�<VAB 48A0E0@84V2 C 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0 
70 ?5@54?>AV2=>W >1@>1:8 5:AB@0:B>< 2V2A0 ?>AV2=>3>, <3/3 A8@>W <0A8 

(A5@54=є 70 2022-2024 @@.) 

 

�
>A
;V
4=
V 

A>
@B
8 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
150,4 ± 5,3 160,7 ± 

6,1 

170,5 ± 

7,0* 

185,2 ± 

4,1* 

165,0 ± 

5,0* 

2023 @. 
152,1 ± 4,9 162,3 ± 

6,5 

172,8 ± 

6,8* 

188,0 ± 

5,0* 

166,5 ± 

4,0* 

2024 @. 
151,3 ± 5,0 161,8 ± 

6,3* 

171,9 ± 

7,2* 

186,5 ± 

5,0* 

164,8 ± 

4,5* 

A5
@5
4=
є <3
/3

 151,3 ± 5,1 161,6 ± 

6,3 

171,7 ± 

7,0* 

186,6 ± 

4,7* 

165,4 ± 

4,5* 

% 4> 
:>=B
@>;N 

100,0 106,8 113,4 123,3 109,3 

�
C=
OH
0 

2022 @. 
165,5 ± 6,2 180,6 ± 

7,4* 

195,2 ± 

7,8* 

190,1 ± 

5,1* 

198,3 ± 

5,3* 

2023 @. 
167,0 ± 5,8 182,2 ± 

7,0* 

197,5 ± 

7,9* 

192,0 ± 

4,5* 

200,5 ± 

5,0* 

2024 @. 
166,8 ± 6,0 181,9 ± 

7,2* 

196,8 ± 

8,0* 

191,5 ± 

5,0* 

199,8 ± 

4,3* 

A5
@5
4=
є <3
/3

 166,4 ± 6,0 181,6 ± 

7,2* 

196,5 ± 

7,9* 

191,2 ± 

4,8* 

199,5 ± 

4,8* 

% 4> 
:>=B
@>;N 

100,0 109,1 118,1 114,9 119,8 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 
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$8A. 5.5. �?;82 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> =0 

2<VAB 48A0E0@84V2 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0 �C=OH0, <3/3 

A8@>W <0A8 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

' 75@=V ?H5=8FV A>@BC �C=OH0 =091V;ьH5 ?V428I5==O 2<VABC  48A0E0@84V2 

1C;> 70DV:A>20=> ?@8 28:>@8AB0==V 4;O ?5@54?>AV2=>W >1@>1:8 30 % 

5:AB@0:BC 2V2A0 B0 =0 19,8 % ?5@528IC20;> ?>:07=8:8 :>=B@>;N (B01;. 5.5, 

@8A. 5.5). �8:>@8AB0==O 6 % B0 15% 5:AB@0:BC 2V2A0 4;O >1@>1:8 =0AV==O 

?H5=8FV ?5@54 ?>AV2>< 70157?5GC20;> ?@8@VAB 48A0E0@84V2 C 75@=V =0 18,1 % 

B0 14,9 %, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N 2V4?>2V4=>. !09<5=H5 

7@>AB0==O 48A0E0@84V2 C 75@=V ?H5=8FV A>@BC �C=OH0 A?>AB5@V30;>AO 70 

?5@54?>AV2=>W >1@>1:8 =0AV==O 3 % 5:AB@0:B>< 2V2A0 B0 =0 9,1 % 

?5@528IC20;> ?>:07=8:8 :>=B@>;N. 

"B65, ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

?>78B82=> 2?;820є =0 2C3;52>4=89 A:;04 75@=0 ?H5=8FV >78<>W, I> <>65 

1CB8 7C<>2;5=> AB8<C;OFVєN <5B01>;V7<C ?V4 2?;82>< DVB>3>@<>=V2 B0 



147 

1V>;>3VG=> 0:B82=8E @5G>28=. �V4><>, I> 0C:A8=8 B0 3V15@5;V=8 2?;820NBь 

=0 >1<V= 2C3;52>4V2, A?@8ONG8 =0:>?8G5==N :@>E<0;N, B>4V O: 0:B82V70FVO 

D5@<5=B=8E A8AB5< (0<V;07) ?V4 2?;82>< D;02>=>W4V2 A?@8Oє @>7I5?;5==N 

:@>E<0;N 4> ?@>AB8E FC:@V2 [16]. 

"B65, 71V;ьH5==O 2<VABC 48A0E0@84V2 B0 <>=>A0E0@84V2 C 75@=V ?H5=8FV 

>78<>W <>65 1CB8 7C<>2;5=5 ?>A8;5==O< D5@<5=B0B82=>3> 3V4@>;V7C 

:@>E<0;N B0 0:B820FVєN B@0=A?>@B=8E <5E0=V7<V2, I> @53C;NNBь @>7?>4V; 

FC:@V2 C B:0=8=0E @>A;8= [7; 8; 11]. &0:8< G8=><, >B@8<0=V @57C;ьB0B8 

?V4B25@46CNBь, I> ?5@54?>AV2=0 >1@>1:0 15 % B0 30 % 5:AB@0:B>< 2V2A0 є 

=095D5:B82=VH>N 4;O ?>:@0I5==O 2C3;52>4=>3> A:;04C 75@=0, I> <>65 <0B8 

206;825 7=0G5==O 4;O ?V428I5==O 9>3> B5E=>;>3VG=8E B0 E0@G>28E 

2;0AB82>AB59. 

5.3. �:B82=VABь D5@<5=BV2 0=B8>:A840=B=>W A8AB5<8 B0 3V4@>;V7C 2 75@=V 
?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 

=0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

 

�=B8>:A840=B=0 A8AB5<0 @>A;8= 2V4V3@0є 206;82C @>;ь C 70157?5G5==V 

70E8ABC :;VB8= 2V4 >:A840B82=>3> AB@5AC, I> <>65 28=8:0B8 ?V4 2?;82>< 

@V7=8E AB@5A>28E D0:B>@V2, 2:;NG0NG8 01V>B8G=V B0 1V>B8G=V C<>28 

=02:>;8H=ь>3> A5@54>28I0. �06;82> ?0<’OB0B8, I> >A=>2=8<8 D5@<5=B0<8 

0=B8>:A840=B=>W A8AB5<8 є :0B0;070, AC?5@>:A8448A<CB070 B0 

0A:>@10B?5@>:A84070, O:V =59B@0;V7CNBь 0:B82=V D>@<8 :8A=N B0 70?>1V30NBь 

>:8A;N20;ь=><C ?>H:>465==N :;VB8==8E AB@C:BC@ [14; 15]. 

!0 >A=>2V =0H8E 4>A;V465=ь, ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 

2V2A0 ?>AV2=>3> AB8<C;Nє 0:B82=VABь F8E D5@<5=BV2 7024O:8 =0O2=>ABV 2 9>3> 

A:;04V 0=B8>:A840=BV2, B0:8E O: D;02>=>W48, 0A:>@1V=>20 :8A;>B0 B0 D5=>;ь=V 

A?>;C:8, O:V 15@CBь CG0ABь C @53C;OFVW >:8A=>-2V4=>2=8E ?@>F5AV2 C :;VB8=0E 

@>A;8=. 
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�0B0;070 є >4=8< V7 :;NG>28E D5@<5=BV2 0=B8>:A840=B=>W A8AB5<8, I> 

:0B0;V7Cє @>7:;040==O ?5@5:8AC 2>4=N 4> 2>48 B0 <>;5:C;O@=>3> :8A=N, 

70?>1V30NG8 ?>H:>465==N :;VB8==8E AB@C:BC@. $57C;ьB0B8 4>A;V465=ь 

(B01;. 5.6, @8A. 5.6) ?>:070;8, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 

2V2A0 A?@8Oє ?V428I5==N 0:B82=>ABV :0B0;078 2 75@=V ?H5=8FV >78<>W. 

 0:A8<0;ь=0 0:B82=VABь :0B0;078 2 75@=V ?H5=8FV A>@BC .2V20B0 60 

70DV:A>20=0 ?@8 28:>@8AB0==V 4;O ?5@54?>AV2=>W >1@>1:8 30 % 5:AB@0:BC 

2V2A0  B0 A:;040;0 3,05 >4/<3 1V;:0, I> =0 276,5 % ?5@528IC20;> ?>:07=8:8 

:>=B@>;N. �8:>@8AB0==O 15% 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 

=0AV==O ?H5=8FV 70157?5G8;> ?@8@VAB 0:B82=>ABV :0B0;078 2 75@=V =0 127,2 %, 

0 6 % 5:AB@0:BC 3 =0 144,4 %, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N. !09<5=HV 

7<V=8 0:B82=>ABV :0B0;078 1C;8 70DV:A>20=V ?@8 28:>@8AB0==V 4;O >1@>1:8 

=0AV==O ?5@54 ?>AV2>< 3 % 5:AB@0:BC 2V2A0, O:89 71V;ьH82 0:B82=VABь 

D5@<5=BC =0 46,9 %, ?>@V2=O=> 7 :>=B@>;5<. 

�0B0;070 є >4=8< V7 :;NG>28E D5@<5=BV2 0=B8>:A840=B=>W A8AB5<8, I> 

:0B0;V7Cє @>7:;040==O ?5@5:8AC 2>4=N 4> 2>48 B0 <>;5:C;O@=>3> :8A=N, 

70?>1V30NG8 ?>H:>465==N :;VB8==8E AB@C:BC@. $57C;ьB0B8 4>A;V465=ь 

(B01;. 5.6, @8A. 5.6) ?>:070;8, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 

2V2A0 A?@8Oє ?V428I5==N 0:B82=>ABV :0B0;078 2 75@=V ?H5=8FV >78<>W. 
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"45?<JO 5.6. 

�87=0G5==O 0:B82=>ABV :0B0;078 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 
60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 
?>AV2=>3>, 0:B82=8E >48=8Fь =0 <3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=O=> 7 :>=B@>;5< (@ <0,05) 

 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
0,80 ± 0,10 1,23 ± 

0,15* 

2,00 ± 

0,20* 

1,00 ± 

0,10* 

3,10 ± 

0,25* 

2023 @. 
0,82 ± 0,12 1,15 ± 

0,14* 

1,95 ± 

0,22* 

1,05 ± 

0,10* 

3,00 ± 

0,30* 

2024 @. 
0,81 ± 0,10 1,18 ± 

0,13* 

1,97 ± 

0,20* 

1,04 ± 

0,12* 

3,05 ± 

0,27* 

A5
@5
4=
є 

>4
/<
33

 

0,81 ± 0,11 1,19 ± 

0,14* 

1,97 ± 

0,21* 

1,03 ± 

0,11* 

3,05 ± 

0,27* 

% 4> 
:>=B
@>;N 

100,0 146,9 244,4 127,2 376,5 

�
C=
OH
0 

2022 @. 
0.70 ± 0.10 0.85 ± 

0.12 

0.90 ± 

0.13 

1.20 ± 

0.15* 

1.10 ± 

0.14* 

2023 @. 
0.72 ± 0.12 0.87 ± 

0.14 

0.92 ± 

0.15 

1.23 ± 

0.18* 

1.12 ± 

0.13* 

2024 @. 
0.71 ± 0.10 0.86 ± 

0.13 

0.90 ± 

0.14 

1.21 ± 

0.17* 

1.23 ± 

0.12* 

A5
@5
4=
є 

>4
/<
33

 

0.71 ± 0.11 0.86 ± 

0.13 

0.91 ± 

0.14 

1.21 ± 

0.16* 

1.15 ± 

0.13* 

% 4> 
:>=B
@>;N 

100,0 121,1 128,1 170,4 161,9 
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$8A. 5.6. �87=0G5==O 0:B82=>ABV :0B0;078 2 75@=V ?H5=8FV >78<>W A>@BV2 

.2V20B0 60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 

?>AV2=>3>, >4/<3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

' 75@=V ?H5=8FV A>@BC �C=OH0 B0:>6 A?>AB5@V30;>AO ?V428I5==O 

0:B82=>ABV :0B0;078, >4=0: <0:A8<0;ь=89 @V25=ь 1C2 70DV:A>20=89 70 

?5@54?>AV2=>W >1@>1:8 15 % 5:AB@0:B>< 2V2A0 B0 A:;0402 1,21 >4/<3 1V;:0, I> 

=0 70,4 % ?5@528IC20;> :>=B@>;ь (B01;. 5.6, @8A. 5.6). �8:>@8AB0==O 30 % 

5:AB@0:BC 4;O >1@>1:8 =0AV==O ?H5=8FV ?5@54 ?>AV2>< A?@8O;> 7@>AB0==N 

0:B82=>ABV :0B0;078 2 75@=V  =0 61,9 %, 0 6 % 5:AB@0:BC 3 =0 28,1 %, ?>@V2=O=> 

7 ?>:07=8:0<8 :>=B@>;N. 

(5@<5=B8 α- B0 ³-0<V;070 2V4V3@0NBь :;NG>2C @>;ь C ?@>F5A0E 3V4@>;V7C 

:@>E<0;N B0 70157?5GCNBь <>1V;V70FVN 2C3;52>4=8E 70?0AV2 ?V4 G0A 

?@>@>AB0==O 75@=0. �>A;V465==O (B01;. 5.7, @8A. 5.7) ?>:070;8, I> 

?5@54?>AV2=0 >1@>1:0 5:AB@0:B>< 2V2A0 ?>AV2=>3> ACBBє2> 2?;820є =0 

0:B82=VABь F8E D5@<5=BV2. 

&0:, C 75@=V ?H5=8FV >78<>W A>@BC .2V20B0 60 <0:A8<0;ь=0 0:B82=VABь 

α- B0 ³-0<V;078 1C;0 70DV:A>20=0 ?@8 28:>@8AB0==V 4;O ?5@54?>AV2=>W >1@>1:8 
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15 % 5:AB@0:BC 2V2A0 B0 A:;040;0 0,95 >4/<3 1V;:0, I> =0 120,9 % 

?5@528IC20;> ?>:07=8:8 :>=B@>;N. �8:>@8AB0==O 30 % 5:AB@0:BC 2V2A0 4;O 

>1@>1:8 =0AV==O ?5@54 ?>AV2>< B0:>6 A?@8O;> ?V428I5==N 0:B82=>ABV 0<V;07 

=0 95,3 %, 0 6 % 5:AB@0:B 70157?5G82 71V;ьH5==O 0:B82=>ABV 707=0G5=8E 

D5@<5=BV2 =0 79,1 %, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N.  

"45?<JO 5.7. 

�87=0G5==O 0:B82=>ABV α B0 β - 0<V;078  2 75@=V ?H5=8FV >78<>W A>@BV2 
.2V20B0 60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 
2V2A0 ?>AV2=>3>, 0:B82=8E >48=8Fь =0 <3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
0,40 ± 0,05 0,65 ± 

0,07* 

0,77 ± 

0,08* 

0,98 ± 

0,09* 

0,84 ± 

0,07* 

2023 @. 
0,42 ± 0,06 0,62 ± 

0,08* 

0,80 ± 

0,09* 

0,93 ± 

0,10* 

0,82 ± 

0,08* 

2024 @. 
0,47 ± 0,05 0,61 ± 

0,07* 

0,76 ± 

0,08* 

0,94 ± 

0,09* 

0,88 ± 

0,07* 

A5
@5
4=
є 

>4
/<
33

 

0,43 ± 0,05 0,62 ± 

0,07* 

0,77 ± 

0,08* 

0,95 ± 

0,09* 

0,84 ± 

0,07* 

% 4> 
:>=B
@>;N 

100,0 144,2 179,1 220,9 195,3 

�
C=
OH
0 

2022 @. 
0,51 ± 0,06 0,68 ± 

0,12 

0,75 ± 

0,09* 

0,85 ± 

0,10* 

0,83 ± 

0,09* 

2023 @. 
0,52 ± 0,07 0,60 ± 

0,09 

0,72 ± 

0,10* 

0,87 ± 

0,11* 

0,95 ± 

0,10* 

2024 @. 
0,54 ± 0,06 0,69 ± 

0,08* 

0,73 ± 

0,09* 

0,90 ± 

0,10* 

0,91 ± 

0,09* 
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�DB8B6:9AAO F45?<JV 5.7. 

1 2 3 4 5 6 7 

 
%5
@5
4=
є 

>4
/<
33

 

0,52 ± 0,06 0,65 ± 

0,10 

0,73 ± 

0,09* 

0,87 ± 

0,10* 

0,89 ± 

0,09* 

% 4> 
:>=B
@>;N 

100,0 125,0 140,3 167,3 171,1 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=O=> 7 :>=B@>;5< (@ <0,05) 

$8A. 5.7. �87=0G5==O 0:B82=>ABV α B0 ³ - 0<V;078 2 75@=V ?H5=8FV >78<>W A>@BV2 

.2V20B0 60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 

?>AV2=>3>, >4/<3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

#@8 70AB>AC20==V 3 % 5:AB@0:BC 2V2A0  4;O ?5@54?>AV2=>W >1@>1:8 

=0AV==O ?H5=8FV 0:B82=VABь D5@<5=BV2 C 75@=V 7@>A;0 =0 44,2 %. ' 75@=V 

?H5=8FV A>@BC �C=OH0 <0:A8<0;ь=89 2<VAB 0:B82=>ABV 0<V;07 1C2 

2V47=0G5=89 ?@8 70AB>AC20==V 30 % 5:AB@0:BC 4;O ?5@54?>AV2=>W >1@>1:8 V 
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A:;0402 0,89 >4/<3 1V;:0, I> =0 71,1 % ?5@528IC202 ?>:07=8:8 :>=B@>;N. 

�8:>@8AB0==O 15 % 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 A?@8O;> 

?V428I5==N 0:B82=>ABV D5@<5=BV2 C 75@=V A>@BC �C=OH0 =0 67,3 %, 0 6 % 

5:AB@0:BC 3 =0 40,3 % (B01;. 5.7, @8A. 5.7). 

�A:>@10B?5@>:A84070 є >4=8< 3>;>2=8E D5@<5=BV2 0=B8>:A840=B=>W 

A8AB5<8, I> 15@5 CG0ABь C A8AB5<V 0=B8>:A840=B=>3> 70E8ABC @>A;8=. �>=0 

:0B0;V7Cє @>7:;040==O ?5@5:8AC 2>4=N, 28:>@8AB>2CNG8 0A:>@1V=>2C :8A;>BC 

O: 5;5:B@>==89 4>=>@. �>A;V465==O (B01;. 5.8, @8A. 5.8) ?@>45<>=AB@C20;8, 

I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ACBBє2> 2?;820є =0 

0:B82=VABь Fь>3> D5@<5=BC 2 75@=V ?H5=8FV >78<>W. 

' 75@=V ?H5=8FV A>@BC .2V20B0 60 <0:A8<0;ь=0 0:B82=VABь 

0A:>@10B?5@>:A84078 1C;0 70DV:A>20=0 ?@8 28:>@8AB0==V 30 % 5:AB@0:BC 9 

A:;040;0 1,60 >4/<3 1V;:0, I> =0 162,2 % ?5@528IC20;> ?>:07=8:8 :>=B@>;N. 

�8:>@8AB0==O 15 % 5:AB@0:BC 2VA0 4;O >1@>1:8 =0AV==O ?H5=8FV ?5@54 

?>AV2>< 70157?5G8;> 71V;ьH5==O 0:B82=>ABV Fь>3> D5@<5=BC =0 142,6 %, 0 6 % 

3 =0 106,5 %, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N.  

' 75@=V ?H5=8FV A>@BC �C=OH0 (B01;. 5.8, @8A. 5.8), 0:B82=VABь 

0A:>@10B?5@>:A84078 B0:>6 7@>AB0;0, 4>AO30NG8 <0:A8<C<C ?@8 

70AB>AC20==V 15 % 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O V 

A:;040;0 1,62 >4/<3 1V;:0, I> =0 125,0 % ?5@528IC20;> :>=B@>;ь=V 

?>:07=8:8. �8:>@8AB0==O 30 % 5:AB@0:BC 2V2A0 4;O >1@>1:8 =0AV==O ?5@54 

?>AV2>< A?@8O;> 71V;ьH5==N 0:B82=>ABV 0A:>@10B?5@>:A84078 2 75@=V =0 

111,0 %, 0 6 % 3 =0 75,0 %, ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N. 

"B65, ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> A?@8Oє 

?V428I5==N 0:B82=>ABV 0=B8>:A840=B=8E D5@<5=BV2 C 75@=V ?H5=8FV >78<>W. 

*5 <>65 1CB8 7C<>2;5=> ?@8ACB=VABN 2 5:AB@0:BV 0=B8>:A840=BV2 

(D;02>=>W4V2, 2VB0<V=C C) B0 DVB>3>@<>=V2, O:V @53C;NNBь >:8A=>-2V4=>2=V 

?@>F5A8 2 @>A;8=0E. �1V;ьH5==O 0:B82=>ABV :0B0;078 <>6=0 ?>OA=8B8 

?V428I5=8< A8=B57>< D5@<5=BC C 2V4?>2V4ь =0 4VN 0C:A8=V2 B0 5B8;5=C, O:V 

<VABOBьAO 2 5:AB@0:BV 2V2A0 [16; 19]. 
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"45?<JO 5.8. 

�:B82=VABь 0A:>@10B?5@>:A84078 2 75@=V ?H5=8FV >78<>W A>@BV2 .2V20B0 
60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 
?>AV2=>3>, 0:B82=8E >48=8Fь =0 <3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

 

�
>A
;V
4=
V A
>@
B8
 

?H
5=
8F
V 

>7
8<
>W

 $>:8 
?@>2545==
O 4>A;V4V2 

�0@V0=B8 4>A;V4C 

�>
=B
@>
;ь

 

3
%

 

5:
AB
@0
:B
 

2V
2A
0 

6
%

 

5:
AB
@0
:B
 

2V
2A
0 

1
5

%
 

5:
AB
@0
:B
 

2V
2A
0 

3
0

%
 

5:
AB
@0
:B
 

2V
2A
0 

1 2 3 4 5 6 7 

.
2V
20
B0
 6
0 

2022 @. 
0,62 ± 0,08 1,00 ± 

0,12* 

1,22 ± 

0,15* 

1,40 ± 

0,13* 

1,67 ± 

0,14* 

2023 @. 
0,62 ± 0,09 1,10 ± 

0,13* 

1,31 ± 

0,16* 

1,59 ± 

0,14* 

1,60 ± 

0,12* 

2024 @. 
0,60 ± 0,08 1,15 ± 

0,10* 

1,25 ± 

0,15* 

1,45 ± 

0,10* 

1,55 ± 

0,15* 

A5
@5
4=
є 

>4
/<
33

 

0,61 ± 0,08 1,08 ± 

0,11* 

1,26 ± 

0,15* 

1,48 ± 

0,12* 

1,60 ± 

0,14* 

% 4> 
:>=B
@>;N 

100,0 177,0 206,5 242,6 262,2 

�
C=
OH
0 

2022 @. 
0,75 ± 0,10 1,11 ± 

0,15* 

1,41 ± 

0,12* 

1,60 ± 

0,21* 

1,17 ± 

0,17* 

2023 @. 
0,72 ± 0,09 0,92 ± 

0,13* 

1,02 ± 

0,10* 

1,65 ± 

0,15* 

1,71 ± 

0,15* 

2024 @. 
0,71 ± 0,08 0,94 ± 

0,15* 

1,05 ± 

0,12* 

1,62 ± 

0,15* 

1,68 ± 

0,09* 

A5
@5
4=
є 

>4
/<
33

 

0,72 ± 0,09 0,99 ± 

0,14* 

1,26 ± 

0,11* 

1,62 ± 

0,17* 

1,52 ± 

0,14* 

% 4> 
:>=B
@>;N 

100,0 137,5 175,0 225,0 211,0 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 
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$8A. 5.8. �87=0G5==O 0:B82=>ABV 0A:>@10B?5@>:A84078 2 75@=V ?H5=8FV >78<>W 

A>@BV2 .2V20B0 60 B0  �C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 

2V2A0 ?>AV2=>3>, >4/<3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

�8A>:89 @V25=ь 0:B82=>ABV 0<V;07 <>65 1CB8 ?>2’O70=89 V7 

?>:@0I5==O< @53C;OFVW 2C3;52>4=>3> >1<V=C ?V4 2?;82>< 3V15@5;V=V2, O:V 

AB8<C;NNBь <>1V;V70FVN 70?0A=8E @5G>28=. #>A8;5==O 0:B82=>ABV 

0A:>@10B?5@>:A84078 2:07Cє =0 0:B820FVN 0=B8>:A840=B=>3> 70E8ABC @>A;8=, 

I> A?@8Oє WE ABV9:>ABV 4> AB@5A>28E C<>2 [13; 14]. �>A;V465==O A2V4G0Bь, I> 

75@=> 7 28A>:8< 2<VAB>< 1V;:0 B0 710;0=A>20=8< @V2=5< 0<V;07 <0є 

?>:@0I5=C O:VABь :;59:>28=8, O:0 2V4?>2V40є AB0=40@B0< E;V1>?5:0@Aь:>W 

?@><8A;>2>ABV. !0?@8:;04, ?VA;O >?B8<0;ь=>W ?5@54?>AV2=>W ?V43>B>2:8 B0 

@53C;OFVW @>ABC 2<VAB 1V;:0 2 75@=V <>65 4>AO30B8 12,8314,5%, 0 :;59:>28=8 3 

25332%, I> 70157?5GCє 28A>:C O:VABь :V=F52>W ?@>4C:FVW. &0:8< G8=><, 

:>=B@>;ь 0:B82=>ABV 0<V;07 є 206;828< D0:B>@>< C D>@<C20==V O:VA=>3> 

75@=0 B0 1>@>H=0. �?;82 3V15@5;V=V2 =0 0:B82=VABь F8E D5@<5=BV2 <>65 1CB8 
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28:>@8AB0=89 O: 03@>B5E=VG=89 ?@89>< 4;O @53C;N20==O O:VA=8E 

E0@0:B5@8AB8: 75@=0, I> 4>72>;Oє >B@8<C20B8 28A>:>O:VA=89 

E;V1>?5:0@Aь:89 ?@>4C:B [18]. 

 

5.4. �<V=>:8A;>B=89 A:;04 75@=0 ?H5=8FV >78<>W A>@BV2 .2V20B0 60 B0  
�C=OH0 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

 

�>A;V465==O 0<V=>:8A;>B=>3> A:;04C 1V;:0 є 206;828< 7 B>G:8 7>@C 

?V428I5==O E0@G>2>W FV==>ABV, >A:V;ь:8 0<V=>:8A;>B8 2V4V3@0NBь :;NG>2C 

@>;ь C A8=B57V 1V;:V2, D>@<C20==V DC=:FV>=0;ь=8E B0 AB@C:BC@=8E 

:><?>=5=BV2 :;VB8=, 0 B0:>6 C <5B01>;V7<V @>A;8=. !0O2=VABь =570<V==8E 

0<V=>:8A;>B, B0:8E O: B@8?B>D0=, ;V78=, D5=V;0;0=V= B0 0@3V=V=, 287=0G0є 

?>682=C FV==VABь 75@=0, 0 WE=V9 2<VAB <>65 7<V=N20B8AO ?V4 2?;82>< 

03@>B5E=VG=8E 70E>4V2, 7>:@5<0 ?5@54?>AV2=>W >1@>1:8 =0AV==O 1V>;>3VG=> 

0:B82=8<8 A?>;C:0<8 [20; 21]. 

' E>4V 4>A;V465=ь AB0;> 7@>7C<V;>, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 

5:AB@0:B>< 2V2A0 ?>AV2=>3> <>65 2?;820B8 =0 2<VAB 0<V=>:8A;>B C 75@=V 

H;OE>< @53C;OFVW ?@>F5AV2 1V;:>2>3> A8=B57C B0 <5B01>;V7<C 07>BC. 

(VB>3>@<>=8, 0<V=>:8A;>B8 B0 0=B8>:A840=B8, I> <VABOBьAO C 5:AB@0:BV, 

<>6CBь AB8<C;N20B8 01> ?@83=VGC20B8 A8=B57 ?52=8E 0<V=>:8A;>B 70;56=> 

2V4 :>=F5=B@0FVW 70AB>A>20=>3> 5:AB@0:BC B0 DV7V>;>3VG=>3> AB0=C @>A;8=. 

�0 @57C;ьB0B0<8 4>A;V465=ь :V;ь:VA=>3> 0<V=>:8A;>B=>3> A:;04C (B01;. 

5.9) <0є<>, I> ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 2?;820;0 =0 

2<VAB 0<V=>:8A;>B C 75@=V ?H5=8FV A>@BC .2V20B0 60.  !091V;ьH5 7@>AB0==O 

A?>AB5@V30;>AO 70 2<VAB>< 0;0=V=C (=0 28,3 % ?@8 70AB>AC20==V 30 % 

5:AB@0:BC 2V2A0) B0 0A?0@03V=>2>W :8A;>B8 (=0 22,1 % ?@8 70AB>AC20==V 30 % 

5:AB@0:BC 2V2A0), I> <>65 1CB8 ?>2’O70=> 7 0:B82V70FVєN A8=B57C 1V;:V2 B0 

0<V=>:8A;>B=>3> >1<V=C. &0:>6  7=0G=5 7@>AB0==O 2V47=0G0;>AO D5=V;0;0=V=C 

(=0 11,6 %) B0 V7>;59F8=C (=0 12,2 %), ?>@V2=NNG8 7 ?>:07=8:0<8 :>=B@>;N 2 
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75@=V ?H5=8FV A>@BC .2V20B0 60 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 28I5 

707=0G5=>N :>=F5=B@0FVєN 2V2A0.  "4=0:, 2<VAB 45O:8E 0<V=>:8A;>B, B0:8E O: 

B@8?B>D0=, B0C@8= <0;8 B5=45=FVN 4> 7=865==O 01> =01;860;8AO  4> 

:>=B@>;ь=8E 7=0G5=ь 2<VABC ?@8 70AB>AC20==V 3 % B0 6 %-3> 5:AB@0:BC 2V2A0 

4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O, I> <>65 1CB8 ?>2’O70=> 7 

?5@5@>7?>4V;>< 07>B=8E @5AC@AV2 C 1V: A8=B57C V=H8E =570<V==8E 

0<V=>:8A;>B, =5>1EV4=8E 4;O H284:>3> @>ABC B0 @>728B:C @>A;8=. 

"45?<JO 5.9. 

�V;ь:VA=5 287=0G5==O 0<V=>:8A;>B 2 75@=V ?H5=8FV >78<>W A>@BC 
.2V20B0 60 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 

?>AV2=>3>, <3/3 1V;:0 (A5@54=є 70 2022-2024 @@.) 

 

�<V=>:8A;>B0 
�>=F5=B@0FVO 5:AB@0:BC 2V2A0 

�>=B@>;ь 3% 6% 15% 30% 

�;0=V= 3,21 ± 0,12 3,45 ± 

0,12 

3,56 ± 

0,10* 

3,78 ± 

0,13* 

4,12 ± 

0,15* 

�@3V=V= 3,88 ± 0,11 3,82 ± 

0,14 

3,67 ± 

0,13 

4,05 ± 

0,05* 

4,33 ± 

0,16* 

�A?0@03V=>20 
:8A;>B0 

3,75 ± 0,13 4,23 ± 

0,15* 

4,10 ± 

0,14* 

4,42 ± 

0,16* 

4,58 ± 

0,17* 

�VAB848= 2,76 ± 0,10 2,89 ± 

0,10 

2,77 ± 

0,09 

3,00 ± 

0,11* 

3,12 ± 

0,12* 

�;VF8= 3,44 ± 0,12 3,55 ± 

0,13 

3,48 ± 

0,12 

3,71 ± 

0,14* 

3,85 ± 

0,15* 

�7>;59F8= 2,45 ± 0,09 2,89 ± 

0,11* 

2,77 ± 

0,10* 

3,00 ± 

0,12* 

3,12 ± 

0,13* 

&@8?B>D0= 1,92 ± 0,07 2,10 ± 

0,09* 

2,00 ± 

0,08 

2,18 ± 

0,10* 

2,31 ± 

0,11* 

"@=VB8= 2,37 ± 0,09 2,61 ± 

0,10* 

2,53 ± 

0,09* 

2,75 ± 

0,11* 

2,88 ± 

0,12* 

&0C@8= 1,75 ± 0,06 1,78 ± 

0,07 

1,70 ± 

0,06 

1,88 ± 

0,08 

2,00 ± 

0,09* 

�;CB0<V=>20 
:8A;>B0 

4,89 ± 0,05 4,93 ± 

0,04 

5,20 ± 

0,05* 

5,18 ± 

0,06* 

5,28 ± 

0,11* 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=O=> 7 :>=B@>;5< (@ <0,05) 
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�=0;>3VG=V B5=45=FVW I>4> 2<VABC 0<V=>:8A;>B A?>AB5@V30;8AO 2 75@=V 

?H5=8FV A>@BC �C=OH0 (B01;. 5.10). !091V;ьH89 2<VAB 3;CB0<V=>2>W :8A;>B8 

1C2 C 75@=V ?H5=8FV 70 ?5@54?>AV2=>W >1@>1:8  30 % 5:AB@0:B>< 2V2A0 

?>AV2=>3>, I> =0 14,3 % ?5@528I82 ?>:07=8:8 :>=B@>;N. *O 0<V=>:8A;>B0 

2V4V3@0є F5=B@0;ь=C @>;ь C <5B01>;V7<V 07>BC B0 є ?>?5@54=8:>< 4;O A8=B57C 

V=H8E 0<V=>:8A;>B. �<VAB 0;0=V=C B0 0A?0@03V=>2>W :8A;>B8 2 75@=V ?H5=8FV 

A>@BC �C=OH0 B0:>6 7@>AB02, 4>AO30NG8 <0:A8<C<C 70 ?5@54?>AV2=>W 

>1@>1:8 =0AV==O 30 % 5:AB@0:B>< 2V2A0. 

�>4=>G0A @V25=ь >@=VB8=C 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?H5=8FV 

6 % @>7G8=>< 5:AB@0:BC 2V2A0 1C2 =0 @V2=V :>=B@>;ь=8E 7=0G5=ь, I> <>65 

1CB8 ?>2’O70=> 7 V=3V1C20==O< 9>3> A8=B57C G5@57 ?5@5@>7?>4V; 07>B=8E 

A?>;C: =0 :>@8ABь V=H8E <5B01>;VG=8E H;OEV2. #>4V1=0 B5=45=FVO 

A?>AB5@V30;0AO 9 4;O B0C@8=C, O:89 2V4V3@0є 206;82C @>;ь C @53C;OFVW 

>A<>B8G=>3> B8A:C :;VB8=, 0;5 9>3> 2<VAB 71V;ьHC202AO =0 9,1 %, ?>@V2=NNG8 

7 :>=B@>;5<  70 ?5@54?>AV2=>W >1@>1:8 30 % 5:AB@0:BC 2V2A0 ?>AV2=>3>. 

"B65, ?5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3> 

ACBBє2> 2?;820є =0 0<V=>:8A;>B=89 A:;04 75@=0 ?H5=8FV >78<>W, A?@8ONG8 

?V428I5==N @V2=O 1V;ьH>ABV =570<V==8E 0<V=>:8A;>B, =5>1EV4=8E 4;O 

1V;:>2>3> >1<V=C. !091V;ьH 7=0G=V 7<V=8 1C;8 2V47=0G5=V C 2<VABV 0;0=V=C, 

0A?0@03V=>2>W B0 3;CB0<V=>2>W :8A;>B, I> A2V4G8Bь ?@> 0:B820FVN 

<5B01>;VG=8E ?@>F5AV2, ?>2’O70=8E V7 70A2>є==O< 07>BC [23]. 

�81V@:>25 7<5=H5==O 2<VABC 01> ?@81;87=0 :V;ь:VA=0 @V2=VABь 

?>@V2=O=> 7 :>=B@>;ь=8<8 7=0G5==O<8  B@8?B>D0=C, >@=VB8=C B0 B0C@8=C ?@8 

28A>:8E :>=F5=B@0FVOE 5:AB@0:BC <>65 1CB8 7C<>2;5=5 ?5@5@>7?>4V;>< 

@5AC@AV2 C 1V: A8=B57C V=H8E 0<V=>:8A;>B 01> ?@83=VG5==O< WE=ь>3> 

1V>A8=B57C G5@57 =04;8H>: AB8<C;OB>@V2 @>ABC. 
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"45?<JO 5.10. 

�V;ь:VA=5 287=0G5==O 0<V=>:8A;>B 2 75@=V ?H5=8FV >78<>W A>@BC �C=OH0 
70 ?5@54?>AV2=>W >1@>1:8 =0AV==O 5:AB@0:B>< 2V2A0 ?>AV2=>3>, <3/3 1V;:0 

(A5@54=є 70 2022-2024 @@.) 

 

�<V=>:8A;>B0 
�>=F5=B@0FVO 5:AB@0:BC 2V2A0 

�>=B@>;ь  3% 6% 15% 30% 

�;0=V= 3,11 ± 0,10 3,39 ± 

0,11* 

3,42 ± 

0,12* 

3,65 ± 

0,13* 

3,98 ± 

0,14* 

�@3V=V= 3,72 ± 0,13 3,69 ± 

0,12 

3,78 ± 

0,11 

3,77 ± 

0,07 

4,02 ± 

0,05* 

�A?0@03V=>20 
:8A;>B0 

3,64 ± 0,11 4,05 ± 

0,14* 

3,99 ± 

0,13* 

4,22 ± 

0,15* 

4,45 ± 

0,16* 

�VAB848= 2,63 ± 0,09 2,79 ± 

0,09 

2,69 ± 

0,08 

2,95 ± 

0,10* 

3,05 ± 

0,12* 

�;VF8= 3,32 ± 0,11 3,47 ± 

0,12 

3,41 ± 

0,11 

3,62 ± 

0,13* 

3,78 ± 

0,14* 

�7>;59F8= 2,38 ± 0,08 2,75 ± 

0,10* 

2,68 ± 

0,09* 

2,91 ± 

0,11* 

3,05 ± 

0,13* 

&@8?B>D0= 1,85 ± 0,06 2,05 ± 

0,08* 

1,97 ± 

0,07 

2,12 ± 

0,09* 

2,26 ± 

0,10* 

"@=VB8= 2,30 ± 0,08 2,50 ± 

0,09* 

2,45 ± 

0,08 

2,67 ± 

0,10* 

2,81 ± 

0,11* 

&0C@8= 1,68 ± 0,05 1,75 ± 

0,06 

1,68 ± 

0,05 

1,85 ± 

0,07* 

1,98 ± 

0,08* 

�;CB0<V=>20 
:8A;>B0 

4,75 ± 0,05 4,78 ± 

0,11 

4,93 ± 

0,13 

4,91 ± 

0,06* 

5,03 ± 

0,03* 

* �D<@VF>4. $V7=8FO 4>AB>2V@=0, ?>@V2=NNG8 7 :>=B@>;5< (@ <0,05) 

 

�V4><>, I> 10;0=A 0<V=>:8A;>B 70;568Bь 2V4 0:B82=>ABV D5@<5=B=8E 

A8AB5<, I> @53C;NNBь >1<V= 07>B8AB8E A?>;C:, 0 DVB>3>@<>=8, B0:V O: 

0C:A8=8 B0 3V15@5;V=8, <>6CBь 7<V=N20B8 ?@V>@8B5B8 A8=B57C ?52=8E 

0<V=>:8A;>B C 75@=V [18]. 
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&0:8< G8=><, ?5@54?>AV2=0 >1@>1:0 15% B0 30% 5:AB@0:B>< 2V2A0 є 

=091V;ьH 5D5:B82=>N 4;O ?V428I5==O 2<VABC =570<V==8E 0<V=>:8A;>B C 

75@=V, I> <>65 <0B8 206;825 7=0G5==O 4;O ?>:@0I5==O ?>682=>W FV==>ABV B0 

1V>;>3VG=>W ?>2=>FV==>ABV ?@>4C:FVW. 

 

��%!"��� �" $"����' 5 
 

1. #5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 A?@8Oє ?V428I5==N 

2<VABC :0@>B8=>W4V2 V 1V;:0 2 75@=V ?H5=8FV >78<>W. ' ?H5=8FV A>@BC >78<>W 

.2V20B0 60 <0:A8<0;ь=89 @V25=ь :0@>B8=>W4V2 C 75@=V 1C2 70DV:A>20=89 ?@8 

28:>@8AB0==V 30% 5:AB@0:BC V AB0=>282 40,0 <3/3, I> =0 25,4% ?5@528IC20;> 

?>:07=8:8 :>=B@>;N. #5@54?>AV2=0 >1@>1:0 6% B0 30% 5:AB@0:B>< 2V2A0 

70157?5G8;0 ?@8@VAB :0@>B8=>W4V2 C 75@=V ?H5=8FV A>@BC �C=OH0 =0 21,8% B0 

22,7% ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;N 2V4?>2V4=>.  0:A8<0;ь=89 2<VAB 

1V;:0 2 75@=V ?H5=8FV A>@BV2 .2V20B0 60 B0 �C=OH0 1C2 70DV:A>20=89 ?@8 

28:>@8AB0==V 30% 5:AB@0:BC. #V428I5==O 2<VABC 1V;:0 B0 :0@>B8=>W4V2 C 

75@=V 707=0G5=8E A>@BV2 ?>2’O70=5 7 0:B82V70FVєN <5B01>;VG=8E ?@>F5AV2, 

@53C;ь>20=8E DVB>3>@<>=0<8 B0 0=B8>:A840=B0<8, ?@8ACB=V<8 2 5:AB@0:BV. 

2. #5@54?>AV2=0 >1@>1:0 =0AV==O A?@8O;0 ?V428I5==N 2<VABC :@>E<0;N 2 

75@=V ?H5=8FV, I> ?>OA=NєBьAO 0:B820FVєN ?@>F5AV2 =0:>?8G5==O 70?0A=8E 

@5G>28= C 75@=V2:0E. !091V;ьHV ?@8@>AB8 :@>E<0;N 2 75@=V ?H5=8FV  A>@BV2  

.2V20B0 60 B0 �C=OH0 70DV:A>20=V ?@8 70AB>AC20==V 30 % 5:AB@0:BC 2V2A0 4;O 

?5@54?>AV2=>W >1@>1:8 =0AV==O B0 ?5@528IC20;8 :>=B@>;ь=V 7=0G5==O =0 

10,0 % B0 9,6 % 2V4?>2V4=>.  ' 75@=V ?H5=8FV A>@BC .2V20B0 60 <0:A8<0;ь=89 

@V25=ь <>=>A0E0@84V2 1C2 70DV:A>20=89 ?@8 28:>@8AB0==V 15 % 5:AB@0:BC V 

AB0=>282 100,0 <3/3, I> =0 25,3 % ?5@528IC20;> ?>:07=8:8 :>=B@>;N. 

!0928I89 2<VAB <>=>A0E0@84V2 C 75@=V ?H5=8FV A>@BC �C=OH0 1C2 

70DV:A>20=89 ?@8 28:>@8AB0==V 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O 6 % 

5:AB@0:BC. ' 75@=V ?H5=8FV A>@BC .2V20B0 60 <0:A8<0;ь=89 2<VAB 
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48A0E0@84V2 70DV:A>20=> 70 ?5@54?>AV2=>W >1@>1:8 =0AV==O ?5@54 ?>AV2>< 

15% 5:AB@0:B>< 2V2A0, B>4V O: C 75@=V ?H5=8FV A>@BC �C=OH0 =091V;ьH5 

?V428I5==O 2<VABC  48A0E0@84V2 1C;> 70DV:A>20=> ?@8 28:>@8AB0==V 4;O 

?5@54?>AV2=>W >1@>1:8 30 % 5:AB@0:BC 2V2A0.  �1V;ьH5==O @V2=O F8E A?>;C: 

A2V4G8Bь ?@> 0:B82V70FVN D5@<5=B0B82=8E ?@>F5AV2 3V4@>;V7C :@>E<0;N. 

3. "1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 7=0G=> ?V428IC20;0 0:B82=VABь 

:0B0;078, 0A:>@10B?5@>:A84078.  0:A8<0;ь=0 0:B82=VABь :0B0;078 2 75@=V 

?H5=8FV A>@BC .2V20B0 60 70DV:A>20=0 ?@8 28:>@8AB0==V 4;O ?5@54?>AV2=>W 

>1@>1:8 30% 5:AB@0:BC 2V2A0  V A:;040;0 3,05 >4/<3 1V;:0, I> =0 276,5 % 

?5@528IC20;> ?>:07=8:8 :>=B@>;N. ' 75@=V ?H5=8FV A>@BC �C=OH0 

<0:A8<0;ь=0 0:B82=VABь :0B0;078 1C;0 70DV:A>20=0 70 ?5@54?>AV2=>W >1@>1:8 

15% 5:AB@0:B>< 2V2A0 V A:;040;0 1,21 >4/<3 1V;:0, I> =0 70,4% ?5@528IC20;> 

:>=B@>;ь. ' 75@=V ?H5=8FV A>@BC .2V20B0 60 <0:A8<0;ь=0 0:B82=VABь 

0A:>@10B?5@>:A84078 1C;0 70DV:A>20=0 ?@8 28:>@8AB0==V 30% 5:AB@0:BC 4;O 

>1@>1:8 =0AV==O ?5@54 ?>AV2><. ' 75@=V ?H5=8FV A>@BC �C=OH0 0:B82=VABь 

0A:>@10B?5@>:A84078 B0:>6 7@>AB0;0, 4>AO30NG8 <0:A8<C<C ?@8 

70AB>AC20==V 15% 5:AB@0:BC 2V2A0 4;O ?5@54?>AV2=>W >1@>1:8 =0AV==O.   

�1V;ьH5==O 0:B82=>ABV D5@<5=BV2 0=B8>:A840=B=>W A8AB5<8 A2V4G8Bь ?@> 

?>:@0I5==O 70E8A=8E <5E0=V7<V2 @>A;8= ?V4 2?;82>< 0=B8>:A840=BV2 V 

D5=>;ь=8E A?>;C:. 

4. #5@54?>AV2=0 >1@>1:0 =0AV==O 5:AB@0:B>< 2V2A0 ACBBє2> 2?;820;0 =0 
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