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ANNOTATION 

Sydelov V.V. Substantiation of criteria for rehabilitation potential of 

domestic cats and dogs in an animal shelter. Qualification scientific work on the 

rights of the manuscript. 

Dissertation for the degree of Philosophy in the specialty 211 "Veterinary 

Medicine" (21 "Veterinary Medicine"). State Biotechnology University. Kharkiv, 

2025. 

Cats (Felis silvestris catus) and Dogs (Canis lupus familiaris) are the most 

common companion animals. They are found on all continents, and their finding 

depends on the popularity of these species in each particular country. 

To date, Ukraine has a difficult situation in Ukraine in connection with military 

operations with a large number of homeless dogs and cats; one of the possibilities of 

solving animals is system of shelters for animals. Given the important role of shelters 

in modern society, especially in the conditions with military operations in the 

territory of Ukraine, the development of such a field of research as veterinary 

medicine of shelters, which is in the world in demand, which directly affects the 

condition of the population of animals and requires a special approach, becomes 

relevant. For this period of time in Ukraine, even given the government decisions and 

some positive changes in the direction of well-being of shelters (Order "About 

approval of the Regulations on shelter for Animals" of October 15, 2010 No. 439), 

there is not enough scientific information about the status of shelter medicine and its 

achievements. In particular, there is still not enough objective data to adapt animals to 

shelters. Most of them certainly become a stressful environment for homeless cats 

and dogs, in which their lives are filled with new and potentially undesirable 

impressions. One of the factors that become stressful for animals is the composition 

of feeding diets, which is usually sharply different from those random foods that have 
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consumed homeless animals outside the shelter. Thus, when animals are completely 

or partially acclimated to the new environment, the question of an objective 

evaluation of their well-being, which is an actively discussed problem, given the 

complexity of different shelters systems. 

Therefore, there is a need for objective quantitative criterias that express the 

subjective welfare of animals. Some of them have been investigated earlier, although 

the majority of such studies are focused on measuring cortisol. 

Given a small number of studies of shelter medicine problems in Ukraine, it 

seems appropriate to study the objective and informative criteria for adaptation of 

animals to the conditions of shelters. We propose for this implementation of shelters 

such a concept as rehabilitation potential - an opportunity to achieve complete 

rehabilitation of the animal's body to shelter over a period of time, the criteria of 

which are hematological and biochemical indicators of blood of animals during stay 

in the shelter. The researchs in this specified direction in Ukraine was not conducted. 

The purpose of the dissertation was to substantiate the criteria of rehabilitation 

potential of stray cats and dogs in a long-term stay in an animal shelter. The 

following tasks of research were set to realize the goal: to identify the clinical and 

laboratory criteria for the rehabilitation potential of cats during a shelter for the first, 

30 and 60 days of being in it; identify the laboratory and clinical criteria for dog 

rehabilitation potential when arriving at the first, 30 and 60 days of stay in it; 

compare the course of the adaptive process in 3 groups of cats, provided that they 

feed different categories of feed by determining rehabilitation potential; compare the 

course of the adaptive process in 3 groups of dogs, provided that they feed different 

categories of feed by determining rehabilitation potential; to improve methods of 

evaluation of rehabilitation potential of cats and dogs by established criteria; By 

determining the rehabilitation potential of cats and dogs in the shelter for 60 days, 

compare the nature of adaptive reactions of these two species of animals. 

The following methods were used during research: hematological (the number 

of erythrocytes, platelets, leukocytes, basophils, segment5d and rod-nuclear 

neutrophils, lymphocytes, monocytes, eosinophils and their relative number, 
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concentration of hemoglobin, level of hematocrit, average volume erythrocyte, 

average concentration of hemoglobin in erythrocyte); biochemical (concentrations of 

albumins, globulins, total protein, cholesterol, glucose, total bilirubin, total calcium, 

inorganic phosphorus, potassium, urea, creatinine, and LDH, alkaline phosphatase, 

AST, ALT, GGT, creatine phosphokinase activity); determination index of 

immunoreactivity, the landslide index of blood leukocytes, the index of the ratio of 

neutrophils and lymphocytes, the index of the adaptation by Garkavi, the index of the 

reactive response of neutrophils, the index of the ratio of neutrophils and monocytes, 

the index of the allergization, the nuclear shift index, the nuclear index of the 

intoxicating; statistical (during the calculations used the criteria of Friedman, Mann-

Whitney, Kraskel-Wallis, Dunn-Bonferroni, t-criterion of Student). 

On the basis of the definition of these indicators, an algorithm of the method of 

determining the degree of rehabilitation potential in qualitative and quantitative 

variants was developed on the following scale: "High"3 0-24 %, "Average" 3 25-49 

%, "Low" 3 50-74 %, "Very low" 3 75-100 %. This contributed to the translation of 

subjective assessments of animal adaptation into numerical dimensions and converted 

the method of determining rehabilitation potential into a scientific tool for assessing 

animal welfare. The proposed technique helps to objectively assess their health, 

reaction to a new environment, determine the optimal time of stay of animals in 

shelters and the time of their full adaptation. 

 It has been found that during admission to the shelter homeless cats and dogs, 

even without visible signs of pathology, there are hidden symptoms of chronic 

diseases of the internal organs, as evidenced by the results of the determination of 

hematological, biochemical parameters and leukocyte indices which go beyond the 

boundaries of reference norms. These parameters and indicators of live weight of cats 

and dogs were determined for 1 day, as well as after 30 and 60 days of stay of 

animals in the shelter. This provided the optimum of information to evaluate the 

adaptation of animals to the new conditions. 

Therefore, the assessment of the terms and degree of adaptation of animals is 

performed by determining their rehabilitation potential - the likelihood of achieving 
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the rehabilitation of the animal's body to the conditions of shelter over a period of 

time (30 and 60 days) on the basis of the calculation of the number (in percents) of 

hematological and biochemical parameters. 

The level of rehabilitation potential of homeless cats at the time of shelter 

(1 day) by determining hematological indicators is estimated as "Very low", since the 

number of deviations from the norm is 92,3 %; for 30 days - as "Average", the 

number of deviations 46.2 %; On 60-th day - as "High", the smallest number of 

deviations 15.4 %. 

According to the results of the determination of biochemical parameters, the 

level of rehabilitation potential of cats in this term is estimated as "Low", since the 

number of deviations from the norm is 61.1 %; for 30 days - as "Average", the 

number of deviations 33,3 %; On 60-th day - as "High" because the smallest number 

of deviations 16,7 %. 

This result is confirmed by the reliable growth of live weight of cats by 60 days 

compared to the first - from 1.12 ± 0.11 kg to 2.21 ± 0.12 kg (Pf0.05). Therefore, the 

level of rehabilitation potential, or the degree of adaptation of cats to the shelter 

within 60 days, received a "High" assessment. This shows that the term of 60 days is 

in the animal shelter is sufficient to realize the rehabilitation potential of this species. 

The level of rehabilitation potential of homeless dogs at the time of shelter 

(1 day) according to the results of the determination of hematological indicators is 

estimated as "Very low", since the number of their deviations from the norm is 

76,9 %; for 30 days - as "Average", the number of deviations 38,5 %; for 60-th day 3 

the same as "Average", the number of deviations is 30,8 %. 

According to the results of the determination of biochemical parameters, the 

level of rehabilitation potential of dogs in this term is estimated as "Very low", since 

the number of deviations from the norm is 77,8 %; for 30 days - as "High", the 

number of deviations 22.2 %; For 60-th day - also "High", since the least number of 

deviations 5.55 %. This result is confirmed by the tendency to increase the live 

weight of dogs for 60 day compared to the first day.  
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Therefore, the level of rehabilitation potential, or the degree of adaptation of 

dogs to the shelter, get an "Average" assessment according to hematological studies 

and "High" according to biochemical studies within 60 days. In turn, this means that 

the term of 60 days is in an animal shelter is mostly sufficient to restore dog 

rehabilitation potential. 

Feeding cats and dogs for 60 days of keeping in the Premium, Holistik and 

Super-premium forage was accompanied by multidirectional fluctuations in the level 

of leukocyto- and erythrocytopoiesis, as well as biochemical tests (common protein, 

albumins, globulins, urea, creatinine, AST, ALT, alkaline phosphatase, total bilirubin, 

total calcium and inorganic phosphorus). 

 The technique of determining rehabilitation potential based on the study of 

these laboratory criteria has made clearly define the peculiarities of the reaction of the 

cats and dogs organism to different feeds. Cats during their 60-day stay in the shelter 

were the most effective use of Premium and Holistik forage compared to the feed of 

the Super-premium. After all, according to both hematological and biochemical 

criteria, 60 days of stay in the animal shelter, the rehabilitation potential of cats was 

evaluated as "High" and Super-premium as "Average"  in the same conditions. In 

dogs, during their 60-day stay in the shelter, the most effective for animals was the 

feed of the Holistik category, because with its use the level of rehabilitation potential 

of dogs received a "High" rating. In the second place, the efficiency of influencing 

the dog's organism was the feed of the "Premium" category, because on the scale of 

adaptation the level of rehabilitation potential was evaluated "Average" at the 

determining hematological tests and "High" - biochemical. There was no positive 

result for the use of the feed category of the Super-premium, because at the 

background of its use, the rehabilitation potential of dogs was evaluated as "Low" 

according to the results of hematological studies and as "Average" - biochemical. 

Comparison of these results with similar cats shows that the most optimal variant of 

feed for cats and dogs was the food, and separately for cats - also Premium, because 

the rehabilitation potential for the use of these feeds was given a "High" estimate. 

With the use of feed Super-premium rehabilitation potential in dogs was defined as 
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"Low" and "Average", respectively, on the basis of the definition of hematological 

and biochemical tests, and in cats as "Average". The results indicate the sensitivity of 

the metabolic reactions of the animal organism of both species to the influence of 

such a factor as different composition of the diet of feeding. 

The comparative analysis of the rehabilitation potential of homeless dogs and 

cats, which were in the shelter for 60 days, identified not only common tendencies to 

change laboratory parameters in both groups of animals, but also some differences 

between groups. Of the total number of 12 hematological, 11 biochemical parameters 

and 8 leukocyte indexes, the differences between their values between groups of cats 

and dogs are set for 5 (45.5 %), 7 (58.3 %) and 6 (75.0 %) tests, respectively. On the 

60-th day of the experiment, the level of laboratory parameters in both groups of 

animals is within the relevant reference standards. Thus, for the complete 

rehabilitation of dogs and cats, 60-th daily maintenance in an animal shelter is 

sufficient to confirm the results which we have obtained. 

Characterizing the informativeness of individual laboratory tests, they found 

that such hematologic indicators as the number of leukocytes, segment- and rod-

nuclear neutrophils and monocytes are sufficiently sensitive to assessing the 

adaptation of cats and dogs to new conditions of detention. Basophils in the blood are 

not the same because of the small number of these cells, and eosinophils can be an 

additional criterion for assessing adaptation only in some cases. Among the indicators 

of erythrocytopoiesis, the amount of erythrocytes, hemoglobin and hematocrit levels 

in dogs can serve as criteria for adaptation during stay in the shelter, while for cats 

the number of erythrocytes and hematocritis can only be optional criteria. In most 

cases, the number of platelets in cats and dogs has been an unsuitable criterion in the 

event of an adaptation process evaluation, as well as other hematological parameters. 

Among the leukocyte indexis should be distinguished the landslide index of 

blood leukocytes, the index of neutrophil and lymphocyte and index of the adaptation 

by Garkavi for the dogs. These indexis help to evaluate the adaptation process during 

the animal's stay in the shelter. Other leukocyte indices were not sensitive to adaptive 

changes in animals. 
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Assessment of informativeness of biochemical tests, as criteria for adaptation 

of cats and dogs, found that the concentration of total protein, cholesterol, globulins 

and inorganic phosphorus, LDH and alkaline phosphatase activity are objective 

criteria for adaptive processes. The concentration of total protein, albumins, 

globulins, cholesterol, urea and creatinine, AST, GGT, LDH, CPC activity are 

objective criteria for dog adaptation to the conditions of stay in the shelter. In some 

cases, you can use the concentrations of albumins and total calcium as markers of 

changes in the rehabilitation potential of cats, and the concentration of total bilirubin 

and ALT activity - as optional markers for dogs. 

Our results obtained will help control the work of shelters, store and increase 

the welfare of stray animals and introduce scientific developments in the practical 

activity of shelters. 

Keywords: shelter veterinary medicine, adaptation, rehabilitation, 

hematological parameters, biochemical parameters of blood, leukocyte index, 

diagnostic adaptation markers. 
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%0<5 ?>?C;O@=VABь :>BV2 C AB0@>402=ь><C Є38?BV A?@8O;> @>7A5;5==N >A>18= 7 

1060=8<8 =0 B>9 G0A E0@0:B5@8AB8:0<8 V 2 ?>40;ьH><C 2=5A;8 7=0G=89 2:;04 C 

35=5B8G=C @V7=><0=VB=VABь F8E B20@8= ?> 2Aь><C A2VBV [138]. 

�0 B8AOG>@VGGO 270є<>4VW 2V4 B20@8=8, «O:0 6825 ?>@CG V =5 ?>B@51Cє 

4>3;O4C», :>B8 ?5@5B2>@8;8AO A?>G0B:C =0 >1’є:B @5;V3V9=8E :C;ьBV2, 0 ?VA;O =0 

B20@8=-:><?0=ь9>=V2 [83]. *5 482>286=5 «A0<>ABV9=5 >4><0H=5==O» :>BV2 157 

A?5FV0;ь=> 281@0=>W A>FV0;ь=>W @>;V ;N48=>N, =0 2V4<V=C 2V4 A>10:, 4> 

28:>=0==O @>;V 4><0H=ь>3> C;N1;5=FO V >4=VєW 7 =09@>7?>2AN465=VH8E B20@8= 

=0 ?;0=5BV, 7024O:8 A:;04=V9 A8AB5<V ?V4B@8<:8 270є<=>3> 4>1@>1CBC, 

?V4:@5A;Nє 206;82VABь A8<1V>B8G=8E AB>AC=:V2 <V6 2840<8 [4]. 

$>728B>: B5E=>;>3V9 C 20-C AB>@VGGV 4>72>;82 ?>2=VABN 710;0=AC20B8 

@0FV>=8 3>4V2;V >1;V30B=8E E860:V2 70 4>?><>3>N :><5@FV9=8E :>@<V2 B0 

70157?5G82 @>7@>1:C =0?>2=N20G0 4;O BC0;5BC, I> 2V47=0G8;> ?>2=5 

>4><0H=5==O G0AB8=8 ?>?C;OFVW, O:0 ?@>6820є 28:;NG=> C ?@8<VI5==OE [31]. 

*V BVA=V AB>AC=:8, 2@0E>2CNG8 25;8:C ?>?C;OFVN :>BV2, I> <0NBь 4>ABC? =0 
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2C;8FN V <>6CBь 2V;ь=> >1<V=N20B8Aь 7>>=>7=8<8 V=D5:FVO<8, E0@0:B5@87CNBь 

25;8:C ?>B@51C C :>=B@>;V =04 ?>?C;OFVєN F8E B20@8= 4;O 70157?5G5==O 

ACA?V;ь=>3> ?@>F2VB0==O [10]. 

1.3 �?;82 =0 4>1@>1CB ;N459 V @>7?>2AN465==O 7>>=>7V2 A5@54 

?>?C;OFV9 A>10: B0 :>BV2 

�0 ?@81;87=8<8 >FV=:0<8 ?>?C;OFVO A>10: ?> 2Aь><C A2VBC >FV=NєBьAO C 

5003700 <V;ь9>=V2 [79], ?>?C;OFVO :>BV2 265 =0 2009 @V: >FV=N20;0AO C 600 

<V;ь9>=V2 V >1842V ?>?C;OFVW ?>ABV9=> 71V;ьHCNBьAO [229]. #>ABV9=89 :>=B0:B 

F8E B20@8= 7 ;N48=>N є D0:B>@>< @878:C ?5@540GV 7>>=>7=8E 70E2>@N20=ь V =0 

40=89 <><5=B =0:>?8G8;>Aь 4>AB0B=ь> 25;8:0 :V;ь:VABь ?@>DV;ь=8E 

4>A;V465=ь, O:V 287=0NBь ?@>1;5<C @>7?>2AN465==O F8E E2>@>1 V WE 2?;82 =0 

270є<=89 4>1@>1CB [114]. 

"4=8< 7 A>FV0;ь=> 7=0G8<8E, A<5@B5;ь=8E 7>>=>7=8E 70E2>@N20=ь, O:5 

<>65 ?5@54020B8AO O: A>10:0<8 B0: V :>B0<8, є A:07. *5 70E2>@N20==O 

28:;8:0=> 2V@CA><, I> =0;568Bь 4> @>4C Lyssavirus @>48=8 Rhabdoviridae. 

#5@540G0 2V41C20єBьAO G5@57 A;8=C, :>;8 B20@8=8 :CA0NBь 01> 4@O?0NBь 

65@B2C, 7 V=:C10FV9=8< ?5@V>4>< 2V4 >4=>3> B86=O 4> @>:C, 2 A5@54=ь><C 420 G8 

B@8 <VAOFV, 2 70;56=>ABV 2V4 :V;ь:>ABV ?>B@0?82H>3> 2 >@30=V7< 2V@CAC B0 

;>:0;V70FVW ?>B@0?;O==O. $>728B>: 70E2>@N20==O E0@0:B5@87CєBьAO 

5=F5D0;><Vє;VB>< 7V A<5@B=VABN, 1;87ь:>N 4> 100 %, V A?@8G8=Oє I>@>:C 4> 60 

B8AOG A<5@B59 ;N459 [70]. %>10:8 є >A=>2=8< @575@2C0@>< A:07C A5@54 

4><0H=VE B20@8= ?> 2Aь><C A2VBC, B0 ?5@540G0 =8<8 2V@CAC 4> ;N459 G5@57 

C:CA8 є ?@8G8=>N 70@065==O 99 % 70381;8E 2V4 Fь>3> 70E2>@N20==O [218]. �>B8 

=5 <0NBь 2V4><8E ?@8@>4=8E @575@2C0@V2 2V@CAC A:07C, 0;5 70728G09 DV3C@CNBь 

=0 4@C3V9 ?>78FVW A5@54 AB0B8AB8:8 ?5@540GV Fь>3> 70E2>@N20==O ;N4O< [54]. � 

':@0W=V 7 1996 ?> 2020 @>:8 70@5єAB@>20=> 63 28?04:8 A<5@BV 2V4 A:07C, 24 3 

?VA;O :>=B0:BC 7V E2>@>N A>10:>N V 22 3 ?VA;O :>=B0:BC 7 E2>@8<8 :>B0<8. � =8E 

2V4?>2V4=> 8 V 11 B20@8= 1C;8 157?@8BC;ь=8<8, I> ?V4B25@46Cє 206;82VABь 

:>=B@>;N ?>?C;OFVW 157E0B=VE B20@8= [108]. "A>1;82> ?>B@510 C 

?@>DV;0:B8G=8E 70E>40E 703>AB@8;0Aь =0 D>=V <0AHB01=8E @C9=C20=ь 2=0A;V4>: 
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1>9>28E 4V9, I> ?@8725;> 4> 157:>=B@>;ь=>3> @>7<=>65==O 48:8E V AB02H8E 

157?@8BC;ь=8<8 B20@8= [242]. !5 482;OG8Aь =0 B5, I> VA=CNBь @53V>=8 7 4C65 

=87ь:>N 2V@>3V4=>ABN 70@065==O, 2>=0 =V:>;8 =5 1C20є =C;ь>2>N. &><C 

?@525=B82=V I5?;5==O 70;8H0NBьAO 206;828<8 4;O 68BBO B20@8=, 0 28:>=0==O 

20:F8=0FVW G0AB> ?>:;040єBьAO =0 ?@8BC;:8 4;O B20@8= @V7=>W D>@<8 2;0A=>ABV 

70 <V6=0@>4=8<8 V 45@602=8<8 ?@>3@0<0<8. &><C 2>=8 є 206;82>N ;0=:>N 2 

?V4B@8<FV 4>1@>1CBC ;N4AB20 G5@57 :>=B@>;ь Fь>3> 7>>=>7=>3> 70E2>@N20==O 

[32]. 

!5 <5=H 7=0G8<V 71C4=8:8 ?@>B>7>9=8E 7>>=>7V2, B0:V O: Toxoplasma 

gondii. �V= ?>H8@5=89 ?> 2Aь><C A2VBC, 7 ?5@V>48G=8< 284V;5==O< >>F8AB A5@54 

4><0H=VE :>BV2. �3V4=> =5I>402=ь>3> <5B00=0;V7C 3 C 2,6 % 70 ?>?5@54=V<8 

>3;O40<8 B0 A5@>?>78B82=VABN C 37,5 % B20@8= [72]. � ':@0W=V A8BC0FVO B0: 

A0<> 0:BC0;ь=0, 1> 2V4A>B>: A5@>?>78B82=>ABV AB0=>28Bь 21,7 %, 0 284>20 

AB@C:BC@0 A5@54 A>10: V :>BV2 <0965 >4=0:>20 [244]. �>B8 ?VA;O ?5@28==>3> 

V=DV:C20==O (2 70;56=>ABV 2V4 AB0=C V<C=VB5BC V H;OEC 70@065==O) 284V;ONBь 

>>F8AB8 7 :0;>< ?@>BO3>< 1-3 B86=V2 V 740B=V H284:> @>7?>2AN48B8 V=D5:FVN 2 

<VAFOE BVA=8E A:C?G5=ь :>BV2 B0 V=DV:C20B8 ;N459, I> 157?>A5@54=ь> 

:>=B0:BCNBь 7 :>=B0<V=>20=8<8 ?@54<5B0<8 4>2:>;8H=ь>3> A5@54>28I0 [47]. 

#VA;O V=DV:C20==O 70E2>@N20==O <>65 ?@>E>48B8 2V4 ;53:>W D>@<8 ?5@51V3C 4> 

;5B0;ь=8E 28?04:V2, 0 @878: ?5@540GV 70;568Bь 2V4 IV;ь=>ABV ?@>6820==O 

;N459 =0 ?52=V9 B5@8B>@VW V G8< 2>=0 1V;ьH0, B8< 1V;ьH0 2V@>3V4=VABь 70@065==O 

[225]. �8:V 157E0B=V :>B8 01> :>B8, I> <0NBь 4>ABC? =0 2C;8FN V ?5@V>48G=> 

28E>4OBь 7 4><V2:8, ?>;NNBь =0 74>18G, O:0 є ?@><V6=8< 3>A?>40@5< 

B>:A>?;07<, <0NBь ?V428I5=89 @878: ?5@540GV 2V4<V==8E <V6 A>1>N 35=>B8?V2 

Toxoplasma gondii , 71V;ьICNG8 F8< 2V@>3V4=VABь 284V;5==O >>F8AB ?>2B>@=>. 

&><C :>=B@>;ь ?>?C;OFVW :>BV2 206;8289, 1> :>BOGV є є48=8<8 >AB0B>G=8<8 

3>A?>40@O<8 B>:A>?;07< V 206;82V 4;O 71C4=8:0 C AB0B52><C @>7<=>65==V B0 

?>40;ьH><C @>7?>2AN465==V [89]. 

-5 >4=8< 70E2>@N20==O<, 71C4=8:>< O:>3> є =09?@>ABVHV, є ;59H<0=V>7. 

*5 ?@>B>7>9=5 70E2>@N20==O, 28:;8:0=5 Leishmania spp., I> 7451V;ьH>3> 
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7CAB@VG0;>AO 2 @53V>=0E %5@5475<=>3> <>@O. #@>B5 7 G0A><, C 72’O7:C 7 

3;>10;ь=8< ?>B5?;V==O< G5@57 @>7H8@5==O 0@50;C ?5@5=>A=8:V2, ?>G0;8 

@5єAB@C20B8AO 28?04:8 ;59H<0=V>7C O: C ;N459, B0: V C B20@8= =0 B5@8B>@VW 

':@0W=8 [12, 122]. "A=>2=8< @575@2C0@>< V=D5:FVW є 4><0H=V A>10:8, 0;5 1CB8 

7=0G8<8< @575@2C0@>< 2 5=45<VG=8E 7>=0E <>6CBь V :>B8. *5 ?V4B25@46CєBьAO 

4>A;V465==O<, ?@>2545=8< 2 �B0;VW, 45 1C2 28O2;5=89 28A>:89 2V4A>B>: 

A5@>?>78B82=8E 157?@8BC;ь=8E :>BV2 [5, 181]. �0E2>@N20==O <>65 <0B8 @V7=89 

?5@51V3 3 2V4 ;5B0;ь=>3> 4> ;53:>3> B0 E0@0:B5@87CєBьAO H:V@=>N G8 

2VAF5@0;ь=>N D>@<0<8. �>-V=D5:FVW, O:V <>6CBь @>7?>2AN46C20B8Aь @07>< 7 

;59H<0=V>7><, 70728G09 ?>3V@HCNBь ?5@51V3 70E2>@N20==O. �1V;ьH5==O 

28?04:V2 Fь>3> 70E2>@N20==O B0 7@>AB0==O 284>2>W AB@C:BC@8 9>3> 

@>7?>2AN465==O 157C<>2=> ?>2’O70=> 7 ?V428I5==O< @VG=>W B5<?5@0BC@8 V 

1V;ьH>N 0:B82=VABN ?5@5=>A=8:V2 70E2>@N20==O. "B65, :>=B@>;ь =04 

@575@2C0@0<8 V=D5:FVW 3 157?@8BC;ь=8<8 A>10:0<8 B0 :>B0<8 є >4=8< 7 

:;NG>28E D0:B>@V2 AB@8<C20==O =530B82=>3> 2?;82C =0 4>1@>1CB O: B20@8=, B0: 

V ;N48=8 [182]. 

�CAB@VG0NBьAO B0:>6 10:B5@V0;ь=V 7>>=>78. !0?@8:;04, ;5?B>A?V@>7 

22060єBьAO >4=VєN 7 =5157?5G=8E 7>>=>7=8E 10:B5@V0;ь=8E V=D5:FV9, O:0 <>65 

?5@54020B8AO A>10:0<8 V 7@V4:0 :>B0<8 H;OE>< :>=B0:BC ;N459 V7 A5G5N B20@8= 

G8 :>=B0<V=>20=8<8 >1’є:B0<8 =02:>;8H=ь>3> A5@54>28I0 [170]. ' 1V;ьH>ABV 

>1;0AB59 ':@0W=8 28O2;5=V 9>3> 5=7>>B8G=V >A5@54:8, O:V <>6CBь 1CB8 

@575@2C0@>< 4;O V=D5:FVW, 2@0E>2CNG8 25;8:C :V;ь:VABь B20@8= [252]. 

#@8@>4=V< @575@2C0@>< F8E A?V@>E5B є 3@87C=8, =091V;ьH5 Rattus norvegicus, 7 

?>H8@5=VABN 2V4 30380 % C ?>?C;OFVW; B0:>6 @>7<=>65==O <>65 2V41C20B8AO C 

2>4V G8 2>;>3><C ґ@C=BV [13]. $>7B0HC20==O 5=45<VG=8E 7>= ;5?B>A?V@>7C 

70;568Bь 2V4 ?>3>4=8E, A>FV0;ь=>-5:>=><VG=8E C<>2 V IV;ь=>ABV 7=0E>465==O 

A>10: =0 <VAF52>ABV [221]. �V;ьHC @>7?>2AN465=VABь 70E2>@N20==O 2 A>10: 

=5>4=>@07>2> ?V4B25@46C20;8 4>A;V465==O A5@>?>78B82=>ABV 2 @V7=8E :@0W=0E 

A2VBC (6, 159, 160). #V428I5==O 2V@>3V4=>ABV 70@065==O 157?@8BC;ь=8E B20@8= 

?>2’O70=> 7 D0:B>@0<8 7>2=VH=ь>3> A5@54>28I0 B0 <>45;;N 286820==O C 
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=ь><C: C A?>6820==V :>=B0<V=>20=>W W6V, C =0O2=>ABV B20@8=-?5@5=>A=8:V2, 2>48 

V7 AB>OG8E 2>4>9< B0 V=H. !02VBь ?VA;O ?>B@0?;O==O 4> ?@8BC;:C B20@8=8 

A?@89=OB;82V 4> 70@065==O G5@57 BVA=89 :>=B0:B 7 V=H8<8 AC1:;V=VG=> E2>@8<8 

B20@8=0<8. *5 ?V4:@5A;Nє 206;82VABь ?@028;ь=>3> ?V4E>4C 4> CB@8<0==O C 

?@8BC;:0E V 4> <0A>2>W 20:F8=0FVW B20@8= 2 5=45<VG=8E 7>=0E [183]. 

�=:C10FV9=89 ?5@V>4 <>65 B@820B8 2V4 3 4> 30 4=V2, 0 A0<5 70E2>@N20==O 

E0@0:B5@87CєBьAO C@065==O< =8@>:, ?5GV=:8 V ;535=V2 7 3V?>:>03C;OFVN B0 

7@V4:0, <5=V=3VB>< [93]. �@0E>2CNG8 ;53:VABь 70@065==O V <0A>25 

@>7?>2AN465==O A5@54 157?@8BC;ь=8E B20@8= ?> 2Aь><C A2VBC, ?@8BC;:8 4;O 

B20@8= 3@0NBь ?@>2V4=C @>;ь C ?@>DV;0:B8FV H;OE>< <0A>2>W 20:F8=0FVW CAVE 

A>10:, I> 4> =8E ?>B@0?;ONBь, B0 ;V:C20==O E2>@8E B20@8= 4;O ?5@5@820==O 

?5@540GV 7>>=>7C V 70157?5G5==O 270є<=>3> 4>1@>1CBC 2 <VAFOE 5=45<VG=8E 9>3>  

A?0;0EV2 [126, 190]. 

!5 <5=H 7=0G8<8< 10:B5@V0;ь=8< 70E2>@N20==O< є 10@B>=5;ь>7. 

�0E2>@N20==O A?@8G8=ONBь 3@0<=530B82=V 10:B5@VW @>4C Bartonella, I> 2:;NG0є 

1030B> 284V2, 7 25;8:>N :V;ь:VABN @575@2C0@=8E E07OW2 C 283;O4V AA02FV2 [1]. !5 

72060NG8 =0 B5, I> 2 ?5@5206=V9 1V;ьH>ABV 2:070=5 70E2>@N20==O 2 ;N48=8 

?>2’O70=5 7 B@ь><0 =09G0ABVH5 V45=B8DV:>20=8<8 2840<8 10@B>=5; (B. 

bacilliformis, B. quintana F4 B. henselae), CAV 10:B5@VW, I> >1C<>2;NNBь BO6:89 

?5@51V3 C A>10: V :>BV2 (B. clarridgeiae, B. elizabethae, B. henselae, B. koehlerae, B. 

quintana, B. rochalimae F4 B. vinsonii berkhoffii), >4=>G0A=> є 

28A>:>:>=B03V>7=8<8 ?> 2V4=>H5==N 4> >@30=V7<C ;N48=8. [17]. ' 4><0H=VE 

:>BV2, A2>WE >A=>2=8E @575@2C0@=8E E07OW2, B. henselae 70728G09 =5 A?@8G8=ONBь 

>7=0: E2>@>18, 0;5 2V4<VG0єBьAO ?5@V>48G=0 <0=VD5AB0FVO 10:B5@Vє<VW [86]. 

$575@2C0@=8<8 E07OO<8 B. Henselae, :@V< :>BV2, <>6CBь 1CB8 A>10:8. "AB0==V 

B0:>6 є @575@2C0@>< 4;O V=H>3> 284C 10@B>=5; 3 B.vinsonii berkhoffii, O:V 

<>6CBь ?5@54020B8AO 2=0A;V4>: C:CAV2 B0 >1A;8=5==O, V A?@8G8=ONBь 206:V 

5=4>:0@48B8 2 A>10: [151, 193]. ' ;N48=8 70E2>@N20==O E0@0:B5@87CєBьAO 

;V<D045=>?0BVєN, O: >A=>2=>N >7=0:>N C 85390 % E2>@8E, ?V@5:AVєN, 3>;>2=8< 

1>;5< V =C4>B>N, 70 0B8?>2>3> ?5@51V3C 3 >AB5><Vє;VB><, 5=4>:048B>< B0 
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5=F5D0;VB>< [50, 189].  V6- B0 2=CB@VH=ь>284>28<8 ?5@5=>A=8:0<8 4;O 2AVE 

284V2 є @V7=V G;5=8AB>=>3V: 2>HV, 1;>E8, :;VIV [158]. �>@>B0<8 V=D5:FVW є 

2V4:@8BV CH:>465==O H:V@8, 701@C4=5==O @0= D5:0;VO<8 ?5@5=>A=8:V2 01> 

157?>A5@54=ь> G5@57 WE=V C:CA8 [11]. �0E2>@N20==O @>7?>2AN465=> C 2Aь><C 

A2VBV. !572060NG8 =0 B5, I> C %,� @5єAB@CєBьAO 2 AV< @07 1V;ьH5 ?>2V4><;5=ь 

I>4> 707=0G5=>W V=D5:FVW, =V6 C Є2@>?V, 2>=> є 0:BC0;ь=8< V 4;O є2@>?59Aь:>3> 

@53V>=C, >A>1;82> 206;828< 4;O :@0W=, @>7B0H>20=8E ?>@CG V7 %5@5475<=8< 

<>@5< G5@57 A?@8OB;8289 4;O ?5@5=>A=8:V2 :;V<0B [2, 96]. !0 B5@8B>@VW ':@0W=8 

B0:>6 70@5єAB@>20=V 28?04:8 70E2>@N20==O B. henselae ;N48=8, B><C 

70;8H0єBьAO 3>AB@>N ?@>1;5<>N :>=B@>;ь G8A5;ь=>ABV 9>3> 28?04:V2 C 

?>?C;OFVW :>BV2 B0 A>10:, I> є @575@2C0@0<8 Fь>3> 70E2>@N20==O [235, 243]. 

�@CF5;ь>7 B0:>6 <>65 1CB8 703@>7;828< 7>>=>7>< =02VBь =0 B5?5@VH=V9 

?@><V6>: G0AC. �0E2>@N20==O 28:;8:0NBь 3@0<=530B82=V, 2=CB@VH=ь>:;VB8==V 

:>:>?>4V1=V 10:B5@VW @>4C Brucella, AV<59AB20 Brucellaceae, A5@54 O:8E 4;O 

;N459 =09=5157?5G=VH8<8 є Brucella melitensis, B.abortus, B.suis, B.Eanis [217]. 

�0:B5@VW @>7?>2AN465=V ?> 2AVE :@0W=0E Є2@>?8, V 7 ?5@V>48G=VABN 7’O2;ONBьAO 

?>2V4><;5==O ?@> 284V;5==O G8 A5@>?>78B82=VABь B20@8= 4> Fь>3> 

70E2>@N20==O [20]. /: C G0AB8=V Є2@>?8, 2 ':@0W=V B0:>6 @5єAB@CNBьAO 

?>>48=>:V 28?04:8 1@CF5;ь>7C, E>G0 A8BC0FVO 70;8H0єBьAO AB01V;ь=>N [234]. B. 

canis є =09?>H8@5=VH8< A5@54 A>10: 284><, E>G0 B0: A0<>, O: V 2 ;N48=8, 

<>6;825 70@065==O B. melitensis, B.abortus, B.suis [38]. !09206;82VH8<8 

H;OE0<8 ?5@540GV 1@CF5; є :>=B0:B=89 G5@57 A;87>2V >1>;>=:8 @>B0 V =>A0, 

AB0B5289 ?V4 G0A 2’O7:8 B0 2=CB@VH=ь>CB@>1=89 [124].  

' ;N48=8 70E2>@N20==O ?@>O2;OєBьAO ;V<D045=>?0BVєN, A?;5=><530;VєN, 

;8E><0=:>N, 3>;>2=8<8 1>;O<8 V 1>;O<8 2 AC3;>10E, C BO6:8E 28?04:0E 

2V4<VG0єBьAO ?>@CH5==O @>1>B8 F5=B@0;ь=>W =5@2>2>W A8AB5<8 V 5=4>:0@48B 

[41]. 

 !0B><VABь C 4>@>A;8E A>10: 2V4<VG0NBь V=HV ?@>O28, B0:V O:: >@EVB8, 

5?V4V4V<VB8, <5B@8B8, ?;0F5=B8B8, 01>@B8, 7=865==O O:>ABV A?5@<8 V 157?;V44O 

[136]. ' =>2>=0@>465=8E 2V4<VG0єBьAO 7030;ь=0 A;01:VABь V 28A>:0 =5>=0B0;ь=0 
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A<5@B=VABь G5@57 H8@>:5 @>7?>2AN465==O 1@CF5; C B:0=8=0E >@30=V7<C [39]. 

�@0E>2CNG8 <>6;82VABь @>7?>2AN465==O Fь>3> 70E2>@N20==O A5@54 

157?@8BC;ь=8E A>10: V :>BV2, <0AHB01=V ?5@5<VI5==O B20@8= C <560E V 70 <56V 

':@0W=8, 4;O 70157?5G5==O 9>3> AB0;>3> AB0BCAC 715@V30єBьAO ?>B@510 2 =03;O4V V 

:>=B@>;V 70 ?>?C;OFVO<8 F8E B20@8= [169, 175]. 

#0@078B8G=V 035=B8 B0:>6 <>6CBь 1CB8 7>>=>70<8, 206;828<8 4;O 

ACA?V;ь=>3> 4>1@>1CBC. !0?@8:;04, Echinococcus spp. 3 AB@VG:>2V 35;ь<V=B8, 

@>48=8 Taeniidae, I> 28:;8:0NBь 70E2>@N20==O ?> 2Aь><C A2VBC [49]. 

Echinococcus multilocularis @>7?>2AN46CєBьAO ?5@5206=> 48:8<8 V 4><0H=V<8 

?A>28<8, O:V 70@060NBьAO 7’W40NG8 ?@><V6=8E E07OW2 - 3@87C=V2, ;N48=0 B0:>6 

<>65 1CB8 70@065=>N V, O: BC?8:>289 E07OW=, 70E2>@VB8 0;ь25>;O@=8< 

5EV=>:>:>7>< [16, 165]. ' *5=B@0;ь=>-%EV4=><C @53V>=V =0;VGCєBьAO 1;87ь:> 

200 5=45<VG=8E 7>=, 0 C 2019 @>FV 70@5єAB@>20=> 751 28?04>: 70E2>@N20==O 2 

;N459 B0 2V4<VG0єBьAO ?>ABC?>25 71V;ьH5==O 2 >AB0==V @>:8 [52, 211]. 

#>B@0?;ONG8 C W6C G8 2>4C, >=:>AD5@8 5EV=>:>:V2 >@0;ь=>-D5:0;ь=8< H;OE>< 

<>6CBь ?@>=8:0B8 G5@57 :8H5G=8: B0 @>7?>2AN46C20B8AO ?> >@30=V7<C [25, 97]. 

�@0E>2CNG8 B5, I> >A=>2=8< @575@2C0@>< C 48:V9 ?@8@>4V є 2>2:8 V @C4V 

;8A8FV, 7@>AB0==O ?>?C;OFVW >AB0==VE 2 ':@0W=V 2 7>=0E ?@>2545==O 1>9>28E 4V9 

70 @0EC=>: 157:>=B@>;ь=>3> @>7<=>65==O, ?>B@51Cє :>=B@>;N 70 CAV<0 2840<8 

B20@8=, O:V <>6CBь ?5@54020B8 F5 70E2>@N20==O  ?V4 G0A 28<CH5=>3> 

?5@5<VI5==O ?> :@0W=V. *5 206;82> 4;O ?V4B@8<:8 AB0;>3> 1;03>?>;CGGO =0 

D>=V 7<V= :;V<0BC, 71V;ьH5==O 0@50;V2 @575@2C0@=8E E07OW2 B0 <>6;825 

@>7?>2AN465==O =0 1V;ьHV B5@8B>@VW ':@0W=8 [113, 199, 233]. 

Echinococcus granulosus @>7?>2AN46CєBьAO ?5@5206=> 4><0H=V<8 

A>10:0<8, @V4H5 48:8<8 ?A>28<8 G8 :>B0<8, O: >AB0B>G=8<8 E07OO<8, 0 

?@><V6=8<8 3>A?>40@O<8 <>6CBь 1CB8 ;N48 B0 ?0@=>:>?8B=V [49]. *59 284 

28:;8:0є :VAB>7=89 5EV=>:>:>7 C ;N48=8 B0, O: V Echinococcus multilocularis, 

@>7?>2AN465=89 ?> 2AV9 B5@8B>@VW Є2@>?8 [26, 212].  

' ;N459 ?V4 G0A V=DV:C20==O C 70 % 2V41C20єBьAO C@065==O ?5GV=:8, C 20 

% 3 ;535=V2, C 10 % 3@5HB8 >@30=V2 [220]. !0 B5@8B>@VW ':@0W=8 E. granulosus є 
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H8@>:> @>7?>2AN465=8< V 7 10 <>6;828E 35=>B8?V2 7CAB@VG0єBьAO 3: A28=OG89, 

>25GV9, 18G0GV9 [246]. �@0E>2CNG8 H8@>:C @>7?>2AN465=VABь E. granulosus sl. 

A5@54 45DV=VB82=8E V ?@><V6=8E E07OW2 2 ':@0W=V, 2:;NG=> 7 =092V@C;5=B=VH8<, 

=091V;ьH V=D5:FV9=8< 7 =8E, E. granulosus ss. (35=>B8? G1 B0 <V:@>20@V0=B 

G1A), VA=Cє ?>B@510 2 <>48DV:0FVOE ?@>3@0< :>=B@>;N A>10: 4;O 7<5=H5==O 

@878:V2 70@065==O ;N459 [67]. 

�8I5707=0G5=V 7>>=>78 є >4=8<8 7 =09@>7?>2AN465=VH8E B0 

=097=0G8<VH8E 0;5 =5 є48=8<8 7 <>6;828E. ":@V< =8E, 715@V30єBьAO =5157?5:0 

@>7?>2AN465==O :>B0<8 V A>10:0<8 <C;ьB8@578AB5=B=8E 10:B5@V9 @V7=8E 284V2 

G8 10:B5@V9, O:V 682CBь C ?0IV B20@8= B0 <>6CBь 28:;8:0B8 A5?B8G=V AB0=8 2 

;N48=8 ?V4 G0A 70@065==O, ?5@540GV SARS-CoV-2, @>B02V@CAV2 G8 2V@CAC 3@8?C 

B8?C � [14, 23, 34, 107, 163]. 

"B65, 2AV FV, 265 2V4><V 01> 2V4=>A=> =>2V 7>>=>78, 2 @V7=V9 <V@V ?>2’O70=V 

7 ?>?C;OFVO<8 A?@89=OB;828E B20@8=, >A>1;82> A>10: V :>BV2. �@0E>2CNG8 

1030B>2V:>25 A?V2VA=C20==O ;N48=8 7 F8<8 B20@8=0<8 B0 G8A5;ь=VABь WE=VE 

?>?C;OFV9, IV;ь=VABь AC:F5AVW 2?;820є 4>AB0B=ь> A8;ь=> =0 4>2:>;8H=N 

5:>A8AB5<C V 68BBO ;N48=8 B0 A?@8Oє @>7?>2AN465==N 7>>=>7=8E V=D5:FV9, 

7=8:=5==N 284V2 48:8E B20@8=. *5 >1C<>2;Nє ?>B@51C @5B5;ь=>3> :>=B@>;N 

?>?C;OFV9 A>10: V :>BV2 4;O 70157?5G5==O AB01V;ь=>W ?V4B@8<:8 270є<=>3> 

=0;56=>3> 4>1@>1CBC [139].  

!570;56=> 2V4 35>3@0DVG=>3> @>7B0HC20==O :@0W=8, >?B8<V70FVO =03;O4C 

70 4>B@8<0==O< 70E>4V2 :>=B@>;N ?>?C;OFV9 B20@8= 2V4@V7=OєBьAO, ?@>B5 

>1>2’O7:>28< :><?>=5=B>< є 70;CG5==O 4> Fь>3> ?@8BC;:V2 4;O B20@8=, O: 

A:;04>2>W :>=B@>;N =04 ?>?C;OFVO<8 157?@8BC;ь=8E :>BV2 V A>10: B0 =03;O4C 70 

7>>=>7=8<8 V=D5:FVO<8, I> <>6CBь H284:> @>7?>2AN48B8Aь A5@54 

=5:>=B@>;ь>20=8E ?>?C;OFV9.  

&><C C A2VBV 281C4>2CNBьAO :>=F5?FVW 1;03>?>;CGGO ACA?V;ьAB20, I> 

?>2’O70=V V7 2?@>20465==O< A?5FV0;ь=8E ?@>DV;0:B8G=8E ?@>3@0< C ?@8BC;:0E V 

V=D>@<C20==O< 25B5@8=0@=8E A?5FV0;VABV2 ?@> 7>>=>78 [162]. 
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1.4 �?;82 A>10: V :>BV2 =0 5:>A8AB5<C B0 20@V0=B8 :>=B@>;N =04 
WE=V<8 ?>?C;OFVO<8 

#>?C;OFVW :>BV2 V A>10: C<>2=> <>6CBь @>74V;OB8AO 2G5=8<8 =0 @V7=V 

:0B53>@VW: «48:V», O:V =5 70;560Bь 2V4 ;N459 V <0NBь >1<565=V :>=B0:B8 7 =8<8; 

«4><0H=V», O:V <0NBь 2;0A=8:0, B0 25Aь 01> 1V;ьHVABь G0AC ?5@51C20NBь C 

4><V2:0E 3>A?>40@O V G8O 68BBє4VO;ь=VABь ?>2=VABN 70157?5GCєBьAO =8<8; 

«4><0H=V, 157 >1<565=ь C ?5@5AC20==V» 3 BV, I> ?@>6820NBь C 4><V2:0E 

3>A?>40@V2, 0;5 <>6CBь 157 >1<565=ь ?>:840B8 WE V ?5@51C20B8 =0 2C;8FV 

=5>1<565=89 G0A, B0 68BBє4VO;ь=VABь O:8E 70157?5GCєBьAO 3>A?>40@O<8 

G0AB:>2>; «157?@8BC;ь=V», O:V =5 <0NBь 3>A?>40@O, 0;5 <>6CBь G0AB:>2> 

70;560B8 2V4 ;N459, 7=0E>48B8Aь C ?@8BC;:0E [87, 178]. �0 >FV=:0<8 

4>A;V4=8:V2 ?@81;87=> 75 % 7 700 <V;ь9>==>W A2VB>2>W ?>?C;OFVW A>10: <>6=0 

2V4=5AB8 4> 157?@8BC;ь=8E G8 4><0H=VE, 0;5 157 >1<565=ь C ?5@5AC20==V, V A0<5 

FO G0AB8=0 ?>?C;OFVW G8=8Bь =097=0G=VH89 2?;82 =0 48:C ?@8@>4C V 270є<=89 

4>1@>1CB 7 ;N48=>N [95]. "FV=NNG8 ?>?C;OFVW :>BV2, 2G5=V 4V9H;8 ?>4V1=8E 

28A=>2:V2 ?@> 7=0G=89 WE  2?;82 =0 ?>?C;OFVN 48:8E B20@8= B0 270є<=89 

4>1@>1CB [197]. 

�=0;V7CNG8 ?>?C;OFV9=V 40=V, 206:> ?5@5>FV=8B8 7=0G8<VABь 2?;82C 

B0:8E 25;8:8E ?>?C;OFV9, O: C 707=0G5=8E 4><0H=VE B20@8=, =0 5:>A8AB5<C, 7 

O:>N 2>=8 :>=B0:BCNBь. �>=:C@CNG8 70 E0@G>2V @5AC@A8, ?>;NNG8 =0 48:8E 

B20@8=, ?5@540NG8 W< 70E2>@N20==O, A>10:8 B0 :>B8 2 7=0G=V9 <V@V 2?;820NBь 

=0 48=0<V:C G8A5;ь=>ABV V=H8E VAB>B, I> =5>4=>@07>2> 1C;> ?@>45<>=AB@>20=> 

2G5=8<8 2 45O:8E 4>A;V465==OE [42, 106, 132]. !0?@8:;04, 1C;8 70@5єAB@>20=V 

A?0;0E8 GC<8 A>10: A5@54 ;52V2 (Panthera leo) @53V>=C %5@5=35BV V, B0:8< G8=><, 

VA=CNBь @878:8 V=B@>4C:FVW B0 ?>40;ьH>3> ?>H8@5==O V=D5:FV9, O:V =5 1C;8 

E0@0:B5@=V 4;O 48:8E B20@8= [219]. �>A;V4=8:0<8 7 )0@:V2I8=8 1C;0 

28A2VB;5=0 ?@>1;5<0 7=8I5==O :>B0<8, 157?@8BC;ь=8<8 G8 4><0H=V<8, I> =5 

>1<565=V C ?5@5AC20==V, :060=V2 (Nyctalus noctula) [204]. 

$V7=V H;OE8 ?>4>;0==O ?@>1;5<8 2?;82C F8E B20@8= =0 48:C ?@8@>4C 

:>=F5?BC0;V7C20;8AO V <0;8 @V7=89 CA?VE 2 70;56=>ABV 2V4 C<>2 :@0W=8, 45 2>=8 
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2?@>2046C20;8AO. %;V4 707=0G8B8, I> 2 70;56=>ABV 2V4 284C @57C;ьB0B8 <>6CBь 

1CB8 @V7=8<8. !0?@8:;04, 2 >1;V30B=8E E860:V2, B0:8E O: :>B8, 7=86CєBьAO 

?>B@510 2 ?>;N20==V =0 B;V 70157?5G5==O ?>2=>FV==>3> 1V;:>2>3> @0FV>=C [27]. 

->4> 70AB>AC20==O B0:>3> ?V4E>4C 4> A>10:, B> C 2G5=8E є AC<=V28, I> 

2V4>1@065=> 2 >3;O40E 4>A;V465=ь, 45 >FV=N20;8 3>AB@VABь ?@>1;5<8, ?>HC:8 

=09?@028;ь=VH>3>, =095D5:B82=VH>3> A8AB5<=>3> ?V4E>4C, I> 2V4?>2V40є 

ACG0A=8< 3C<0=VAB8G=8< ?5@5:>=0==O<, 1> @57C;ьB0B8 <>6CBь 1CB8 

=5?5@5410GC20=8<8, O:I> ?V4B@8<C20B8 =5A8AB5<=V, 70AB0@V;V <5B>48 :>=B@>;N 

[62, 192]. 

"3;O48 4>A;V4=8:V2 ?C1;V:0FV9 V=H8E 2G5=8E >AB0==VE @>:V2, I> 

7>A5@546C20;8AO =0 <>6;828E <>45;OE :>=B@>;N ?>?C;OFVW, A2V4G8;8 ?@> 

7=0G=89 4>23>B@820;89 2?;82 =0 G8A5;ь=VABь B20@8= ?@>3@0< «2V4;>23

:0AB@0FVO3?>25@=5==O» V CB@8<0==O WE C ?@8BC;:0E [91, 171, 178]. !0B><VABь CAV 

<5B>48 :>=B@>;N, 2 O:8E 1C;8 ?@8ACB=V ;5B0;ь=V 70A>18 I>4> ?52=>W :0B53>@VW 

B20@8=, <0;8 <5=HC ?V4B@8<:C 4>A;V4=8:V2, 0465 7<V=N20;8 AB@C:BC@C 

?>?C;OFVW 2 1V: <>;>4H8E >A>18=, I> <>3;> ?@872>48B8 4> 7=865==O 270є<=>3> 

4>1@>1CBC [227].  >45;N20==O :>=B@>;N ?>?C;OFVW =0 >A=>2V <VAB0 �ь2V2 

?@54AB028;> 40=V, O:V 1C;8 AE>6V 7 <>45;N20==O< 2 V=H8E <VAB0E Є2@>?8 [179]. 

�>A5@546CNG8Aь =0 2V4<V==>ABOE ?V4E>4V2 4> @VH5==O ?@>1;5<8 

:>=B@>;N 70 ?>?C;OFVO<8 157?@8BC;ь=8E B20@8= C @V7=8E :@0W=0E, <>6=0 

284V;8B8 45:V;ь:0 20@V0=BV2 C @V7=8E :CB>G:0E A2VBC. 

� �2AB@0;VW 7 <><5=BC ?@81CBBO @07>< 7 ;N4ь<8 :>B8 @>7A5;8;8AO ?> 

2Aь><C :>=B8=5=BC B0 >AB@>20E, I> 7=0E>4OBьAO ?>@O4, V =0 40=89 <><5=B G0AC 

?>?C;OFVO 48:8E :>BV2 :>;820єBьAO 2V4 2,1 4> 6,3 <V;ь9>=V2 C 70;56=>ABV 2V4 

?>3>4=8E C<>2, V7 IV;ь=VABN ?> 2AV9 �2AB@0;VW =0 0,2-0,7 :<2 3 3,76 <V;ь9>=8 

4><0H=VE B0 1,2-2,0 <V;ь9>=8 157?@8BC;ь=8E :>BV2 [100, 194]. *5 71V;ьH5==O 

1C;> 28@VH0;ь=8< D0:B>@>< 2?;82C =0 7<V=C D0C=8 V 7<5=H5==O 

1V>@V7=><0=VBBO B5@8B>@VW. !5<>6;82VABь 5D5:B82=>3> :>=B@>;N ?>?C;OFVW 

48:8E :>BV2 <>65 ?@8725AB8 4> 7<5=H5==O 5D5:B82=>ABV ?@>3@0< 7 2V4=>2;5==O 

28<8@0NG8E 284V2 [82]. ' 72’O7:C 7 F8< >AB0==V >3;O48 7>A5@546C20;8AO =0 
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=87FV <5B>4V2 :>=B@>;N ?>?C;OFVW :>BV2, O:V 28:>@8AB>2C20;8AO 70 @>:8 A?@>1 

7<5=H5==O ?>?C;OFVW: >3>@>465==O B5@8B>@V9, @>7:840==O >B@CB8, 2V4;>2, 

2V4AB@V;, A?0;N20==O A5@54>28I0 ?@>6820==O, 7<5=H5==O ?>?C;OFVW B20@8=, 

O:8<8 E0@GCNBьAO :>B8, ?@>3@0<8 «2V4;>23:0AB@0FVO3?>25@=5==O», >E>@>=0 

B5@8B>@VW 70 4>?><>3>N A>10:, 0 B0:>6 ?@>AC=CBV <>6;82>ABV =>28E <5B>4V2, 

B0:8E O: 28:>@8AB0==O 35==8E 4@0925@V2 704;O 1V>;>3VG=>3> :>=B@>;N [91, 223]. 

�030;ь=0 :V;ь:VABь A>10: =0 B5@8B>@VW �2AB@0;VW >FV=NєBьAO ?@81;87=> C 

6,3 <V;ь9>=0 >A>18=, 7V AB01V;ь=8< 7@>AB0==O< ?VA;O 2021 @>:C [150]. 

�>A;V4=8:0<8 1C;> ?V4@0E>20=5 ?@81;87=5 =04E>465==O C ?@8BC;:8 A>10:, V 

2>=> A:;040є 3,3 <V;ь9>=0 I>@VG=>, 7 =8E 670 B8AOG ?V44020;8Aь 52B0=07VW. �C;0 

>FV=5=0 48=0<V:0 70 HB0B0<8/B5@8B>@VO<8, V =0 ?V4AB02V 40=8E ?@> ?>25@=5==O 

A>10: 2;0A=8:0< 7@>1;5=> 28A=>2>: ?@> =5=0;56=5 WE CB@8<0==O [29]. *5 1C;> 

?>2’O70=> 7 2V4<>2>N 3>A?>40@V2 B@8<0B8 A>10: C=>GV 2 A5@548=V 1C48=:V2, I> 9 

?@8725;> 4> 2B5G B20@8= 7 3>A?>40@AB2 [150]. (0:B 2V;ь=>3> 283C;C A>10: =5 

<5=H5, =V6 :>BV2, 2?;820є =0 :V;ь:VABь ?>B5=FV9=8E 7CAB@VG59 7 48:8<8 

B20@8=0<8, I> <>6CBь 1CB8 WE 74>18GGN, B0 28:;8:0є 70=5?>:>є==O I>4> 

@878:C 4;O 28<8@0NG8E 284V2 [56]. "A:V;ь:8 1V;ьHVABь F8E 284V2 є =VG=8<8, 

=0?@8:;04 :>0;8, B0:5 1572V4?>2V40;ь=5 2V4=>H5==O 4> CB@8<0==O A>10: <>65 

?@8725AB8 4> 203><>3> 71V;ьH5==O =0?04V2 A>10: =0 48:8E B20@8= [129]. 

' 72’O7:C 7 CAV<0 D0:B>@0<8, O:V 2?;820NBь =0 71V;ьH5==O G8A5;ь=>ABV 

A>10: V :>BV2, B0 WE 2?;82>< =0 ?@8@>4C 1C;8 @>73>@=CBV 7 ?><V@=8< CA?VE>< 

V=D>@<0FV9=V :0<?0=VW 4;O 03VB0FVW B0 V=D>@<C20==O =0A5;5==O I>4> H:>48, O:C 

<>6CBь =0=5AB8 A>10:8 157 =0;56=>3> CB@8<0==O 2 <560E 3>A?>40@AB20 [167]. 

�@V< B>3> :0<?0=VW 157:>HB>2=>W AB5@8;V70FVW V ?V428I5==O G8?C20==O B0 

@5єAB@0FVW B0:>6 7=86C20;8 :V;ь:VABь B20@8=, I> ?>B@0?;ONBь 4> ?@8BC;:V2, 

2BV:0NG8 7 3>A?>40@AB2 [77]. �5O:V 2G5=V @>1;OBь 28A=>2>: ?@> =87ь:89 @V25=ь 

5D5:B82=>ABV ?@>3@0< «2V4;>23:0AB@0FVO3?>25@=5==O» 4;O �2AB@0;VW V 4>2>4OBь 

1V;ьHC 5D5:B82=VABь :><?;5:A=8E 70E>4V2. � F8E  70E>40E <>6CBь ?@89<0B8 

CG0ABь ?@8BC;:8 @V7=8E D>@< 2;0A=>ABV, I> ?V4:@5A;Nє WE 7=0G5==O, O: 
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206;82>3> V=AB@C<5=BC 2?;82C B0 ?V4B@8<:8 AB0;>ABV 270є<=>3> 4>1@>1CBC 

4><0H=VE B20@8=, ;N459 V 48:>W ?@8@>48 [29, 30]. 

' %?>;CG5=><C �>@>;V2AB2V 70 @V7=8<8 >FV=:0<8 2 @V7=V @>:8 G8A5;ь=VABь 

?>?C;OFVW A>10: AB0=>28;0 2V4 11 <V;ь9>=V2 C 2011 @>FV 4> 12 <V;ь9>=V2 C 2019 

@>FV [119, 127]. #>?C;OFVO :>BV2 70 WE >FV=:0<8 70;8H0єBьAO 1V;ьH-<5=H 
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2V4 01.03.2012 @. «#@> 70B25@465==O #>@O4:C ?@>2545==O =0C:>28<8 

CAB0=>20<8 4>A;V4V2, 5:A?5@8<5=BV2 =0 B20@8=0E» [237, 239, 251]. 

�V41V@ 7@07:V2 ?V4 G0A 2Aь>3> 4>A;V465==O 2 C<>2=> 74>@>28E B20@8= 
?@>2>48;8: C :>H5=OB =0BI5A5@F5 3 V7 O@5<=>W 25=8, 0 2 :>BV2 V A>10: AB0@H>W 

2V:>2>W 3@C?8 3 7 25=8 ?5@54?;VGGO. �@07:8 718@0;8 2 1 <; 20:CC<=V ?@>1V@:8 7 

:@8H:>N DV>;5B>2>3> :>;ь>@C, I> <VAB8Bь �2��&�, 0 B0:>6 3,5 <; ?@>1V@:8 7 

:@8H:>N 6>2B>3> :>;ь>@C, I> <VAB8Bь @>74V;NNG8 35;ь V 0:B820B>@ 73>@B0==O. 

+5@57 30-60 E2 ?VA;O 70?>2=5==O ?@>1V@:8, 6>2BC ?@>1V@:C F5=B@8DC3C20;8 70 

3200 >1/E2, 10 E2 4;O >B@8<0==O A8@>20B:8 :@>2V. #VA;O G>3> A8@>20B:0 

?5@5;820;0AO C 1,5 <; ?@>1V@:C B8?C «�?5=4>@D» 4;O ?>40;ьH>3> 

B@0=A?>@BC20==O. �@07:8 715@V30;8AO V B@0=A?>@BC20;8AO ?@8 +238 °C. &5@<V= 7 

<><5=BC 2V41>@C 4> <><5=BC ?@>2545==O ;01>@0B>@=>3> 0=0;V7C =5 
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?5@528IC202 24 3>48=. �>A;V465==O ?@>2>48;>AO ?>5B0?=>, AE5<0 5B0?V2 

?@54AB02;5=0 =0 @8AC=:C 2.1. 

 

$8A. 2.1. �030;ь=0 AE5<0 28:>=0==O 4>A;V465==O 

#@8 28:>=0==V ?5@H>3> 70240==O 70 4>?><>3>N 28?04:>2>W 281V@:8 
2V418@0;8 C<>2=> :;V=VG=> 74>@>28E :>BV2 (n=19), I> =04E>48;8 G8 =04V9H;8 

4> ?@8BC;:C <5=H5 4>18 B><C. 'AV 2>=8 ?V4;O30;8 >1>2’O7:>2><C DV78:0;ь=><C 

1 70240==O

• �AB0=>2;5==O B5@<V=C 040?B0FVW :>BV2 4> C<>2 ?@8BC;:C 
(n=19);
• �V: 337 <VAOFV2, @0FV>= «Club 4 Paws Premium For Kittens 

Chicken». �@8B5@VW 35<0B>;>3VG=V, :;V=VG=V, 1V>EV<VG=V.

2 70240==O

• �AB0=>2;5==O B5@<V=C 040?B0FVW A>10: 4> C<>2 ?@8BC;:C 
(n=11);
• �V: 138 @>:V2, @0FV>= «Club 4 Paws Premium Adult All Breeds 

Lamb & Rice». �@8B5@VW 35<0B>;>3VG=V, :;V=VG=V, 1V>EV<VG=V.

3 70240==O

• �AB0=>2;5==O 2?;82C :0B53>@VW :>@<V2 =0 040?B0FVN :>BV2 
(n=29);
• �V: 4 <VAOFV2 4> 8 @>:V2, 3 @0FV>=8 :>@<C @V7=>3> :;0AC. 
�@8B5@VW 35<0B>;>3VG=V, :;V=VG=V, 1V>EV<VG=V.

4 70240==O

• �AB0=>2;5==O 2?;82C :0B53>@VW :>@<V2 =0 040?B0FVN A>10: 
(n=26);
• �V: 138 @>:V2, 3 @0FV>=8 :>@<C @V7=>3> :;0AC. �@8B5@VW 
35<0B>;>3VG=V, :;V=VG=V, 1V>EV<VG=V.

5 70240==O

• #>@V2=O;ь=89 0=0;V7 @501V;VB0FV9=>3> ?>B5=FV0;C :>BV2 
(n=29) B0 A>10: (n=26) 2 C<>20E ?@8BC;:C 4;O B20@8=.

6 70240==O

• �87=0G8B8 V=D>@<0B82=VABь 281@0=8E 35<0B>;>3VG=8E, 
1V>EV<VG=8E V :;V=VG=8E :@8B5@VW2 4;O >FV=:8 
@501V;VB0FV9=>3> ?>B5=FV0;C :>BV2 B0 A>10:.



54 

>1AB565==N 4;O 28:;NG5==O >A>18= 7 A8<?B><0<8 70E2>@N20=ь. #VA;O G>3> 

B20@8=8 7206C20;8AO 4;O 287=0G5==O 682>W <0A8 =0 <><5=B =04E>465==O 

(1 4>10). 

&20@8=8 1C;8 @V7=>W AB0BV B0 2V:C (237 <VAOFV2) B0 7=0E>48;8AO =0 @0FV>=V 

«Club 4 Paws Premium For Kittens Chicken». 

' F8E B20@8= 2V418@0;8 7@07:8 :@>2V, 2V4?>2V4=> 4> <5B>48: >?8A0=8E 

28I5 70 B5:AB><. � 2V4V1@0=8E C DV>;5B>2C ?@>1V@:C 7@07:V2 ?@>2>48;8 

?@83>BC20==O <07:V2 :@>2V 70 AB0=40@B=8< <5B>4><, WE=N DV:A0FVN B0 

D0@1C20==O ?@>2>48;8 70 4>?><>3> 3>B>2>3> =01>@C D0@1 «�59:>4VD 200 (LDF 

200)». #V4@0EC=>: A?V22V4=>H5==O @V7=8E 284V2 ;59:>F8BV2 C 70D0@1>20=8E 

<07:0E :@>2V ?@>2>48;8 AB0=40@B=8< <5B>4>< 70 4>?><>3>N <V:@>A:>?0 

«Bioblue.Lab ��.1152» (71V;ьH5==O ×1000), ?>?5@54=ь> =0=VAH8 =0 A:;> 

:@0?;N V<5@AV9=>W >;VW. ' 7@07:0E :@>2V 287=0G0;8 ?>:07=8:8 5@8B@>F8B>- B0 

;59:>F8B>?>57C. �V41C202AO ?V4@0EC=>: B@><1>F8BV2 B0 287=0G0;0AO 2V4=>A=0 

:V;ь:VABь: 5>78=>DV;V2, <>=>F8BV2, A53<5=B>O45@=8E =59B@>DV;V2, 

?0;8G:>O45@=8E =59B@>DV;V2, <5B0<Vє;>F8BV2, ;V<D>F8BV2, 107>DV;V2. �0 

>45@60=8<8 40=8<8 ?@>2>48;8 >1G8A;5==O 5 ;59:>F8B0@=8E V=45:AV2: V=45:A 

V<C=>@50:B82=>ABV, V=45:A 7AC2C ;59:>F8BV2 :@>2V, V=45:A A?V22V4=>H5==O 

=59B@>DV;V2 B0 ;V<D>F8BV2, V=45:A 040?B0FVW 70 �0@:02V, V=45:A @50:B82=>W 

2V4?>2V4V =59B@>DV;V2. 

#VA;O ?V43>B>2:8 7@07:8 B@0=A?>@BC20;8AO 4> ;01>@0B>@VW. #V4@0EC=>: 

:V;ь:>ABV :;VB8= ?@>2>48;8 70 4>?><>3>N 35<0B>;>3VG=>3> 0=0;V70B>@0 

«LabAnalyt32900». �87=0G0;8AO: :V;ь:VABь ;59:>F8BV2, 5@8B@>F8BV2, 

B@><1>F8BV2, 7030;ь=0 :>=F5=B@0FVO 35<>3;>1V=C B0 A5@54=O :>=F5=B@0FVO 2 

5@8B@>F8BV, A5@54=V9 >1’є< 5@8B@>F8B0 B0 35<0B>:@8B. ' A8@>20BFV :@>2V 70 

4>?><>3>N 1V>EV<VG=>3> 0=0;V70B>@0 «LabAnalyt SA» 287=0G0;8 :>=F5=B@0FVW B0 

0:B82=VABь B0:8E ?0@0<5B@V2 O:: 7030;ь=89 1V;>:, 0;ь1C<V=8, A5G>28=0, 

:@50B8=V=, 3;N:>70, E>;5AB5@>;, 0;0=V=0<V=>B@0=AD5@070 (�;�&), 

0A?0@B0B0<V=>B@0=AD5@070 (�A�&), 30<<0-3;CB0<V;B@0=AD5@070 (��&), ;C6=0 

D>AD0B070 (�(), :@50B8=D>AD>:V=070 (�(�), ;0:B0B453V4@>35=070 (���), 0;ьD0-
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0<V;070, 1V;V@C1V= 7030;ь=89, �0;V9, �0;ьFV9 7030;ь=89, (>AD>@ =5>@30=VG=89 70 

<5B>48:0<8, =02545=8<8 2 =02G0;ь=><C ?>AV1=8:C « 5B>48 ;01>@0B>@=>W 

:;V=VG=>W 4V03=>AB8:8 E2>@>1 B20@8=» 70 @540:FVєN 0:045<V:0 �.�. �52G5=:0 

[245]. 

+0AB8=0 :>H5=OB 7038=C;0 =0 ?>G0B:>2><C 5B0?V 5:A?5@8<5=BC <V6 1->N V 

30->N 4>1>N. �87=0G5==O 28I573040=8E ?>:07=8:V2 ?>2B>@N20;8 =0 30-C V 60-C 

4>1C 4>A;V465==O 4;O B20@8=, I> 70;8H8;8AO (n=14). #VA;O >B@8<0==O CAVE 

40=8E ?> B5@<V=0< 4>A;V4C ?@>2>48;8 AB0B8AB8G=V @>7@0EC=:8 V @>18;8AO 

28A=>2:8 I>4> B5@<V=C 040?B0FVW :>BV2 4> C<>2 ?@8BC;:C 4;O B20@8=. 

#@8 28:>=0==V 4@C3>3> 70240==O V7 7030;ь=>W :V;ь:>ABV =>2>?@81C;8E 

A>10: 70 4>?><>3>N 28?04:>2>W 281V@:8 2V418@0;8 C<>2=> 74>@>28E A>10: 

(n=11), @07>< 7 F8< 15@CG8 4> C2038 5:AB5@’є@ B20@8=, WE=N ?>254V=:C, I>1 

2V4V1@0B8 >A>18= 7V A?>:V9=8<8 @50:FVO<8 =0 7>2=VH=V ?>4@07=8:8. &20@8=8 

1C;8 @V7=>W AB0BV V 2V:C (138 @>:V2). %>10:8 7=0E>48;8AO =0 >4=0:>2><C @0FV>=V 

«Club 4 Paws Premium Adult All Breeds Lamb & Rice». 

�V41V@, 0=0;V7 V B@0=A?>@BC20==O 7@07:V2 2V41C20;>AO 0=0;>3VG=8< G8=>< 

O: V 2 ?5@H><C 70240==V. 

�;O 28:>=0==O B@5Bь>3> V G5B25@B>3> 70240=ь 4>40B:>2> 4> 14 :>BV2 V 

11 A>10: 7 C<>2=> 74>@>28E :>BV2 B0 A>10: V7 7030;ь=>3> G8A;0 B20@8=, I> 

=04E>48;8 C ?@8BC;>:, 1C;> 4>40B:>2> 2V4V1@0=> V >1AB565=> 15 :;V=VG=> 

74>@>28E :>BV2 V 15 A>10: @V7=>W AB0BV V 2V:C (2V4?>2V4=> 2V4 4-E <VAOFV2 4> 8 @>:V2 

B0 2V4 1 4> 8 @>:V2). #VA;O 4>A;V465==O 7>2=VH=ь>3> 283;O4C B20@8= B0 WE 

?>254V=:8 1C;0 70<V@O=0 6820 2030 V 0=0;>3VG=> 4> ?>?5@54=VE 70240=ь 

?@>2545=> 287=0G5==O 35<0B>;>3VG=8E ?0@0<5B@V2, 1V>EV<VG=8E ?>:07=8:V2 C 

A8@>20BFV :@>2V. �;5 A:;04 1V>EV<VG=8E ?>:07=8:V2 7 5:>=><VG=>W 4>FV;ь=>ABV 

1C2 45I> V A:;0402AO 7: :>=F5=B@0FVW 7030;ь=>3> 1V;:0, 0;ь1C<V=V2, 3;>1C;V=V2, 

A5G>28=8, :@50B8=V=C, 7030;ь=>3> 1V;V@C1V=C, 7030;ь=>3> �0;ьFVN, 

=5>@30=VG=>3> (>AD>@C V 0:B82=>ABV 0A?0@B0B0<V=>B@0=AD5@078 (�A�&), 

0;0=V=0<V=>B@0=AD5@078 (�;�&) B0 ;C6=>W D>AD0B078. 
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'AV B20@8=8 1C;8 >1AB565=V B@8GV: =0 G0A =04E>465==O C ?@8BC;>:, 0 

B0:>6 G5@57 30 V 60 4V1 ?5@51C20==O C =ь><C. 

�>B8 >B@8<C20;8 B@8 @V7=8E :;0A8 @0FV>=V2: 

 #5@H0 3@C?0 (n=14) >B@8<C20;0 ?@5<VC< @0FV>= «Club 4 Paws 

Premium Chicken»; �=0;VB8G=V :><?>=5=B8 :>@<C: A8@89 ?@>B5W= 3 34 %, A8@89 

68@ 3 15 %, A8@0 7>;0 3 6,5 %, A8@0 :;VB:>28=0 3 1,8 %, :0;ьFV9 3 1,0 %, D>AD>@ 

3 0,8 %. 

 �@C30 3@C?0 (n=5) >B@8<C20;0 E>;VAB8: @0FV>= «Savory Adult Cat 

Gourmand Fresh Turkey & Duck»; �=0;VB8G=V :><?>=5=B8 :>@<C: A8@89 ?@>B5W= 

3 30 %, A8@89 68@ 3 14 %, A8@0 7>;0 3 7,5 %, A8@0 :;VB:>28=0 3 2,5 %, :0;ьFV9 3 

1,3 %, D>AD>@ 3 0,8 %. 

 &@5BO 3@C?0 (n=10) >B@8<C20;0 AC?5@?@5<VC< @0FV>= «Optimeal Cat 

Adult Chicken». �=0;VB8G=V :><?>=5=B8 :>@<C : A8@89 ?@>B5W= 3 34 %, A8@89 

68@ 3 16 %, A8@0 7>;0 3 6,6 %, A8@0 :;VB:>28=0 3 1,5 %, :0;ьFV9 3 1,25 %, 

D>AD>@ 3 1,05 %, <03=V9 3 0,09 %. 

'AVE A>10: B0:>6 3>4C20;8 B@ь><0 @V7=8<8 @0FV>=0<8: 

 �@C?C №1 (n=11) @0FV>=>< ?@5<VC< «Club 4 Paws Premium Adult All 

Breeds Lamb & Rice»; �=0;VB8G=V :><?>=5=B8 :>@<C : A8@89 ?@>B5W= 3 22%, 

A8@89 68@ 3 12%, A8@0 7>;0 3 7,2%, A8@0 :;VB:>28=0 3 2,5%, :0;ьFV9 3 1,6%, 

D>AD>@ 3 1,1%. 

 �@C?C № 2 (n=5) @0FV>=>< E>;VAB8: «Savory Adult All Breeds rich in 

Fresh Duck and Rabbit»; �=0;VB8G=V :><?>=5=B8 :>@<C: A8@89 ?@>B5W= 3 26 %, 

A8@89 68@ 3 15 %, A8@0 7>;0 3 6 %, A8@0 :;VB:>28=0 3 3 %, :0;ьFV9 3 1,6 %, 

D>AD>@ 3 1,2 %. 

 �@C?C № 3 (n=10) @0FV>=>< AC?5@?@5<VC< «Optimeal Dog Adult 

Grain Free Turkey & Vegetables». �=0;VB8G=V :><?>=5=B8 :>@<C : A8@89 ?@>B5W= 

3 32 %, A8@89 68@ 3 16 %, A8@0 7>;0 3 5,9 %, A8@0 :;VB:>28=0 3 2,6 %, :0;ьFV9 3 

1,2 %, D>AD>@ 3 0,97 %. 
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#V4 G0A >13>2>@5==O V >?8AC @57C;ьB0BV2 4>A;V4C 4;O ?>:@0I5==O 

A?@89=OBBO <0B5@V0;C 3@C?8 DV3C@C20;8 ?V4 =><5@0<8, 707=0G5=8<8 28I5, I> 

>7=0G0;> 2V4?>2V4=C :0B53>@VN :>@<C. 

�3V4=> 7 >B@8<0=8<8 @57C;ьB0B0<8 1C;> ?@>2545=> AB0B8AB8G=5 

287=0G5==O 2V4<V==>AB59 @V2=O ;01>@0B>@=8E B5ABV2 O: C :>6=V9 >:@5<V9 7 3-E 

3@C? B20@8= 7 ?5@H>W ?> 60-C 4>1C 5:A?5@8<5=BC (F5 3 72'O70=V <V6 A>1>N 

3@C?8), B0: V <V6 @V7=8<8 3@C?0<8 B20@8=, B>1B> <V6 ?5@H>N (№1), 4@C3>N 

(№2) V B@5Bь>N (№3) 3@C?0<8; F5 3 =572'O70=V <V6 A>1>N 3@C?8. ' :>6=><C @07V 

4;O 0=0;V70 @57C;ьB0BV2 1C;8 70AB>A>20=V @V7=V 1V><5B@8G=V :@8B5@VW. 

�;O 28:>=0==O ?’OB>3> 70240==O 40=V, >B@8<0=V 2V4 :>BV2 (n=29) B0 

A>10: (n=26) ?V4 G0A ?>?5@54=VE 4>A;V465=ь, 1C;8 >?@0Fь>20=V 70 4>?><>3>N 

V=H8E AB0B8AB8G=8E :@8B5@VW2 4;O ?>@V2=O;ь=>3> 0=0;V7C @501V;VB0FV9=>3> 

?>B5=FV0;C B20@8= @V7=8E 284V2 =0 1-C, 30-C V 60-C 4>1C 4>A;V465==O. 

�;O 28:>=0==O H>AB>3> 70240==O 1C;8 >AB0B>G=> >?@0Fь>20=V V 

A?V2AB02;5=V 7 40=8<8 ;VB5@0BC@8 2AV 40=V, >B@8<0=V ?V4 G0A 4>A;V465=ь. �C2 

?@>2545=89 0=0;V7 V C7030;ь=5==O @57C;ьB0BV2 4>A;V465==O, AD>@<C;ь>20=V 

28A=>2:8 V ?@0:B8G=V @5:><5=40FVW.  

#>HC: 465@5; ;VB5@0BC@8 1C;> ?@>2545=> 2 B0:8E =0C:><5B@8G=8E 1070E: 

 Scopus; 

 Web of Science Core Collection; 

 PubMed; 

 Google Scholar. 

�;O ?>HC:C 1C;> 28:>@8AB0=> B0:V :;NG>2V A;>20: ?@8BC;:8 4;O B20@8=, 

A>10:8, :>B8, >FV=:0 4>1@>1CBC, ?>?C;OFVO, ?@>3@0<8 :>=B@>;N, 25B5@8=0@=0 

<548F8=0 ?@8BC;:V2, :>=F5?FVW 1;03>?>;CGGO, 4>A;V465==O. �0?8B8 

D>@<C20;8AO 7 @V7=8E 20@V0FV9 F8E A;V2, O:V 22>48;8AO 7451V;ьH>3> 0=3;V9Aь:>N 

V C:@0W=Aь:>N <>20<8. 

$>7@0EC=:8 7 >B@8<0=8E 40=8E ?@>2>48;8 @V7=8<8 70 D>@<C;0<8 =0 

?5@A>=0;ь=><C :><?’NB5@V 7 28:>@8AB0==O< ?@>3@0<8 Microsoft Excel 2021. 
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�;>1C;V=8 @>7@0E>2C20;8 70 D>@<C;>N: �;>1C;V=8 = 7030;ь=89 1V;>: 3 

0;ь1C<V=. 

�;O ?5@H8E 42>E 70240=ь 7 2V4=>A=8E 7=0G5=ь ;59:>F8B0@=8E ?>:07=8:V2 

1C;> @>7@0E>20=> 5 ;59:>F8B0@=8E V=45:AV2 70 B0:8<8 D>@<C;0<8: 

�=45:A V<C=>@50:B82=>ABV: ��$ = (;V<D>F8B8 + 5>78=>DV;8) / <>=>F8B8; 

�=45:A 7AC2C ;59:>F8BV2 :@>2V: ���� = (5>78=>DV;8 + 107>DV;8 + 

<Vє;>F8B8 + <5B0<Vє;>F8B8 + ?0;8G:>O45@=V + A53<5=B>O45@=V) / 

(<>=>F8B8 + ;V<D>F8B8); 

�=45:A A?V22V4=>H5==O =59B@>DV;V2 B0 ;V<D>F8BV2: �%!� = 

(?0;8G:>O45@=V + A53<5=B>O45@=V) / ;V<D>F8B8; 

�=45:A 040?B0FVW 70 �0@:02V: �� = ;V<D>F8B8 / A53<5=B>O45@=V =59B@>DV;8; 

�=45:A @50:B82=>W 2V4?>2V4V =59B@>DV;V2: �$�! = (?0;8G:>O45@=V × 

A53<5=B>O45@=V) / (;V<D>F8B8 + <>=>F8B8) × 5>78=>DV;8. 

' ?>40;ьH><C A:;04 V=45:AV2 1C2 7<V=5=89 V ?5@5@0E>20=89 4;O 40=8E, 

>B@8<0=8E ?V4 G0A ?5@H8E 4>A;V465=ь, B0 70AB>A>20=89 4;O 2AVE ?>40;ьH8E 

70240=ь. 

$>7@0EC=:8 ;59:>F8B0@=8E V=45:AV2 >=>2;5=>3> A:;04C, ?@>2>48;8AO 7 

2V4A>B:>28E 7=0G5=ь D@0:FV9 ;59:>F8BV2 70 D>@<C;0<8: 

�=45:A V<C=>@50:B82=>ABV = (;V<D>F8B8 + 5>78=>DV;8) / <>=>F8B8; 

�=45:A 7AC2C ;59:>F8BV2 :@>2V = (5>78=>DV;8 + 107>DV;8 + ?0;8G:>O45@=V 

=59B@>DV;8 + A53<5=B>O45@=V =59B@>DV;8) / (<>=>F8B8 + ;V<D>F8B8); 

�=45:A A?V22V4=>H5==O =59B@>DV;V2 B0 ;V<D>F8BV2 = (?0;8G:>O45@=V 

=59B@>DV;8 + A53<5=B>O45@=V =59B@>DV;8) / ;V<D>F8B8; 

�=45:A 040?B0FVW 70 �0@:02V = ;V<D>F8B8 / (A53<5=B>O45@=V =59B@>DV;8); 

�=45:A A?V22V4=>H5==O =59B@>DV;V2 B0 <>=>F8BV2 = (?0;8G:>O45@=V 

=59B@>DV;8 + A53<5=B>O45@=V =59B@>DV;8) / <>=>F8B8; 

�=45:A 0;5@3V70FVW = (;V<D>F8B8 + 10 × (5>78=>DV;8 + 1)) / (?0;8G:>O45@=V 

=59B@>DV;8 + A53<5=B>O45@=V =59B@>DV;8 + <>=>F8B8 + 107>DV;8); 

/45@=89 V=45:A 7AC2C = (?0;8G:>O45@=V =59B@>DV;8) / (A53<5=B>O45@=V 

=59B@>DV;8); 
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/45@=89 V=45:A V=B>:A8:0FVW = (<>=>F8B8 + ?0;8G:>O45@=V =59B@>DV;8) / 

(A53<5=B>O45@=V =59B@>DV;8). 

 

$501V;VB0FV9=89 ?>B5=FV0; ($#) 3 F5 V=B53@0FV9=89 ?>:07=8: 

?>B5=FV0;ь=>W A?@><>6=>ABV >@30=V7<C B20@8=8 (3@C?8 B20@8=) 4>AO3=CB8 

?52=>W AB04VW 040?B0FVW 70 ?52=89 ?@><V6>: G0AC, :@8B5@VO<8 O:>3> є 

35<0B>;>3VG=V V 1V>EV<VG=V ?>:07=8:8. 

$# C % = (n2 / n7) E 100, 45 

n2 3 :V;ь:VABь 287=0G5=8E ?>:07=8:V2, Lim O:8E g 01> f <56 2V4?>2V4=8E =>@<; 

n7 3 7030;ь=0 :V;ь:VABь ?>:07=8:V2, O:V 287=0G0;8 ?V4 G0A >1AB565==O B20@8=8. 

"B65, $# є ?>:07=8:><, 287=0G5==O O:>3> <>6;82> BV;ь:8 70 ?>@V2=O==O 

4V0?07>==8E 7=0G5=ь ;01>@0B>@=8E B5ABV2, O:8<8 є WE ;V<VB8 V 2V4?>2V4=V 

@5D5@5=B=V =>@<8. #V4@0EC=>: :V;ь:>ABV 2V4E8;5=ь ;V<VBV2 ;01>@0B>@=8E B5ABV2 

2V4 <56 2V4?>2V4=8E =>@< ?5@52>4OBь C 2V4A>B:8 V ?@54AB02;ONBь C D>@<V 

A?5FV0;ь=> @>7@>1;5=>W 4-E ABC?V=G0AB>W H:0;8 (B01;. 2.1). 

&01;8FO 2.1 

$V2=V @501V;VB0FV9=>3> ?>B5=FV0;C, 01> H:0;0 040?B0FVW 

�8A>:89 0324 % 

%5@54=V9 25349 % 

!87ь:89 50374 % 

�C65 =87ь:89 753100 % 

 

%B0B8AB8G=89 0=0;V7 >45@60=8E @57C;ьB0BV2 2V4@V7=O2AO 4;O @V7=8E 
70240=ь. �;O ?5@H8E 42>E 7 70240=ь @>7@0EC=:8 28:>=C20;8Aь H;OE>< 

287=0G5==O A5@54=ь>0@8D<5B8G=>3> ( ), A5@54=ь>W ?><8;:8 (m), ;V<VBV2 (Lim) 

B0 4>2V@G8E V=B5@20;V2 (��), @>7@0E>20=8E 70 D>@<C;>N �� =  ±m × t, :@8B5@V9 t 

287=0G0;8, 28E>4OG8 7 D>@<C;8 t = n ─ 1 7 C@0EC20==O< B01;8G=>3> 7=0G5==O n 

(4;O P < 0,05; P < 0,01; P < 0,001). 

#>@V2=O==O 3@C? ?0FVє=BV2 ?@>2>48;8 70 ?0@0<5B@8G=8< :@8B5@Vє< 

%BьN45=B0. 
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#V4 G0A 28@VH5==O B@5Bь>3> V G5B25@B>3> 70240=ь 4;O 287=0G5==O 

AB0B8AB8G=>W 7=0G8<>ABV <V6 B@ь><0 =5?>2’O70=8<8 3@C?0<8 70 >1@>1:8 

F8D@>2>3> <0B5@V0;C 1C2 70AB>A>20=89 =5?0@0<5B@8G=89 :@8B5@V9 �@0A:5;0-

'>;;VA0. !C;ь>20 3V?>B570 AD>@<C;ь>20=0 O: 3 H0 = @V7=8FV <V6 3@C?0<8 =5<0є. 

�0 C<>28 28O2;5==O 4>2545=>W @V7=8FV ?@>2>48;8 ?>40;ьH89 

@5B@>A?5:B82=89 0=0;V7 40=8E 70 :@8B5@Vє< �0==0 (4;O ?>@V2=O==O A5@54=VE 

7=0G5=ь <V6 3@C?0<8 V 287=0G5==O 4>AB>2V@=> 2V4<V==8E 3@C?) 7 :>@5:FVєN 

�>=D5@@>=V (4;O 7<5=H5==O 2V@>3V4=>ABV ?><8;:8 ?5@H>3> @>4C 70 <=>68==8E 

?>@V2=O=ь). 

&@8 ?>2’O70=V 3@C?8 >FV=N20;8 70 =5?0@0<5B@8G=8< :@8B5@Vє< (@V4<0=0 

(H0 = =5<0є @V7=8FV <V6 3@C?0<8). �>AB>2V@=8< 22060;8AO 7=0G5==O P f 0,05. 

&0:>6 287=0G0;8AO <54V0=8 ( 5) ?>:07=8:V2 C 3@C?0E. 

�;O ?’OB>3> 70240==O C @>7@0EC=:0E 1C2 70AB>A>20=89 =5?0@0<5B@8G=89 

:@8B5@V9  0==0-'VB=V 4;O 287=0G5==O AB0B8AB8G=>W 7=0G8<>ABV <V6 42><0 

=5?>2’O70=8<8 3@C?0<8 (H0 = �@C?0 1 ≠ �@C?0 2). #>2’O70=V 3@C?8 >FV=N20;8 70 

:@8B5@Vє< (@V4<0=0 (H0 = 3@C?8 AB0B8AB8G=> =5 2V4@V7=ONBьAO). �>AB>2V@=8< 

22060;8AO 7=0G5==O P f 0,05. �C;8 287=0G5=V C 3@C?0E <54V0=8 ( 5) ?>:07=8:V2. 

%B0B8AB8G=V @>7@0EC=:8 :@8B5@VW2, <54V0= B0 ;59:>F8B0@=8E V=45:AV2 

?@>2>48;8AO 70 4>?><>3>N Microsoft Excel 2021 V Minitab Statistical Software, 

21.4.2 (2023). 
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$"���� 3 
$��'�Ь&�&� ���%!�) �"%�����!Ь 

 

3.1. �87=0G5==O B5@<V=C 040?B0FVW :>BV2 4> C<>2 ?@8BC;:C 4;O B20@8= 

' A8AB5<V CB@8<0==O 157?@8BC;ь=8E :>BV2 =0 40=89 ?@><V6>: G0AC 

2V4<VG0єBьAO =54>AB0B=ь> >1ґ@C=B>20=8E :@8B5@VW2 >FV=:8 AB0=C WE 74>@>2’O ?V4 

G0A =04E>465==O V ?5@51C20==O C ?@8BC;:C. 

� <5B>N 2AB0=>2;5==O :@8B5@VW2 040?B0FVW A2V9Aь:8E :>BV2 4> C<>2 

?@8BC;:C 1C;> 2V4V1@0=> 19 :>BV2 @V7=>3> 2V:C. !091V;ьH0 :V;ь:VABь :>BV2 C 

3@C?V 1C;0 2V:>< 435 <VAOFV2 (53,8 %). �>A;V465==O ?@>4>26C20;>AO 60 4V1, ?V4 

G0A O:8E C B20@8= 2V418@0;8AO 7@07:8 :@>2V =0 1-C, 30-C V 60-C 4>1C. 

�>H5=OB0 233 <VAOG=>3> 2V:C 4>AB>2V@=> 2V4@V7=O;8Aь 70 682>N <0A>N 2V4 

V=H8E B20@8=, 2 O:8E 7=0G=V 2V4<V==>ABV =5 A?>AB5@V30;8AO (B01;. 3.1). 

&01;8FO 3.1 

�820 <0A0 :>H5=OB C 70;56=>ABV 2V4 2V:C =0 <><5=B =04E>465==O C 

?@8BC;>: (n=19) 

�V: B20@8= 

�V4A>B>: 2V4 

7030;ь=>W 

:V;ь:>ABV 

�820 <0A0, 

:3±m 
Lim �� 

233 <VAOFV 15,4 % 0,50±0,04 :3* 0,4630,54 0,3330,67 

334 <VAOFV 15,4 % 1,30±0,01 :3 1,2831,30 1,2631,34 

435 <VAOFV2 53,8 % 1,39±0,07 :3 1,2031,79 1,2131,57 

537 <VAOFV2 15,4 % 1,80±0,40 :3 1,3632,16 0,0033,52 

#D<@VF>4. * 3 4>AB>2V@=0 @V7=8FO ?>:07=8:0 (P f 0,05) 

 

%5@54=V9 ?>:07=8: 682>W <0A8 :>BV2 C ?5@V>4 =04E>465==O 1C2 

1,12±0,11 :3, 0 �� (4>2V@G89 V=B5@20;) AB0=>282 0,8931,35 :3. �AB0=>2;5=>, I> 

?>:07=8:8 682>W <0A8 :>;820;8AO 2V4 0,46 4> 2,16 :3. %:>@VH 70 2A5, F5 

?>2’O70=> 7 35B5@>35==VABN 3@C?8 B20@8= 3 2V4 2->E 4> 7-8 <VAOFV2. 
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+5@57 30 4V1 ?5@51C20==O C ?@8BC;:C A5@54=V9 ?>:07=8: 682>W <0A8 

B20@8= A:;0402 1,50±0,13 :3, :>;820NG8Aь C <560E 2V4 1,44 4> 2,90 :3, ?@>B5 �� 

AB0=>282 1,2231,78 :3, I> A2V4G8Bь ?@> 2V4ACB=VABь 4>AB>2V@=>3> 7@>AB0==O 

682>W <0A8 B20@8= ?@>BO3>< 30 4V1 ?5@51C20==O :>BV2 C ?@8BC;:C. 

+5@57 60 4V1 A5@54=V9 ?>:07=8: 682>W <0A8 7@VA 4> 2,21±0,12:3, 

:>;820NG8Aь C <560E 2V4 2,0 4> 3,5 :3, ?@8 Fь><C �� A:;0402 1,9332,49 :3. 

"B65, G5@57 60 4V1 ?5@51C20==O :>BV2 C ?@8BC;:C 2V41C;>AO 4>AB>2V@=5 

7@>AB0==O WE 682>W <0A8 (Pf0,05) (B01;. 3.2). 

&01;8FO 3.2 

�820 <0A0 3@C?8 :>BV2 C 48=0<VFV 60-8 4>1>2>3> ?5@51C20==O C ?@8BC;:C 

#>:07=8: 

1-0 4>10, n=19 30-0 4>10, n=14 60-0 4>10, n=14 

M±m 
�� 

M±m 
�� 

M±m 
�� 

Lim Lim Lim 

�820 

<0A0, :3 

1,12±0,11 0,893

1,35 

1,5±0,13 1,223

1,78 

2,21±0,12 1,933

2,49* 0,4632,16 1,4432,9 2,0033,5 

#D<@VF>4. * 3 4>AB>2V@=0 @V7=8FO ?>:07=8:0 (Pf0,05) 

 

�;O >1’є:B82V70FVW 040?B0FV9=8E ?@>F5AV2 ?>@O4 7 28<V@N20==O< 682>W 

<0A8 B20@8= ?@>2>48;8 35<0B>;>3VG=V 4>A;V465==O V 287=0G0;8 ?>:07=8:8 

<5B01>;VG=>3> ?@>DV;N :>BV2 O: =0 G0A =04E>465==O C ?@8BC;>:, B0: V G5@57 30 V 

60 4V1 ?5@51C20==O C =ь><C. 

�0 >B@8<0=8<8 40=8<8 ?>@V2=O==O 7=0G5=ь <56 4>2V@G8E V=B5@20;V2 (��) 

?>:07=8:V2 ;59:>F8B>?>57C 7 <560<8 2V4?>2V4=8E @5D5@5=B=8E =>@< A2V4G8Bь, 

I> 1V;ьHVABь F8E B5ABV2 2:;040єBьAO 2 FV <56V, B>1B> 4>AB>2V@=> =5 

2V4@V7=OєBьAO 2V4 =8E. #@>B5 45O:V 7 =8E, 0 A0<5 :V;ь:VABь ;59:>F8BV2, 

A53<5=B>O45@=8E V ?0;8G:>O45@=8E =59B@>DV;V2 ?5@528ICNBь 25@E=V <56V 

=>@<8, I> A2V4G8Bь 4> B5=45=FVN 4> 7@>AB0==O (B01;. 3.3). 
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&01;8FO 3.3 

#>:07=8:8 ;59:>F8B>?>57C C :;V=VG=> 74>@>28E :>BV2 ?V4 G0A ?5@51C20==O 

C ?@8BC;:C 

#>:07=8:8 

1-0 4>10, 
n=19 

30-0 4>10, 
n=14 

60-0 4>10, 
n=14 

!>@<0 M±m M±m M±m 

�� �� �� 

�59:>F8B8, 
∙109/; 

16,82±1,38 13,18±1,22 10,2±1,03 
5,5319,5 

13,93319,70 10,56315,79 8,04312,45 

�V<D>F8B8, 
∙109/; 

3,61±0,34 3,58±0,36 3,28±0,42 
0,837,0 

2,8834,31 2,8034,35 2,3834,17 
�>78=>DV;8,∙109/

; 
0,79±0,17 0,43±0,16 0,23±0,08 

031,6 
0,4331,14 0,0830,77 0,0530,40 

�07>DV;8, ∙109/; 0,04±0,02 0,01±0,01 0,01±0,01 
030,26 

0,0030,08 0,0030,03 0,0030,03 

 >=>F8B8, ∙109/; 0,57±0,18 0,21±0,05 0,21±0,05 
031,0 

0,1930,94 0,1030,31 0,1030,31 
%53<5=B>O45@=V 
=59B@>DV;8, 
∙109/; 

11,45±1,09 8,87±0,87 6,41±0,51 
3,0310,7 

9,17313,72 7,00310,73 5,3137,50 

#0;8G:>O45@=V 
=59B@>DV;8, 
∙109/; 

0,33±0,13 0,15±0,05 0,12±0,05 
030,30 

0,0530,60 0,0430,25 0,0130,22 

#D<@VF>4. �=0G5==O, 284V;5=V 68@=8< H@8DB><, 28E>4OBь 70 <56V =>@< 
 

�V;ьHC V=D>@<0FVN 4> FVєW B5=45=FVW =040є 0=0;V7 <56 ;V<VBV2 V =>@< 

?>:07=8:V2 ;59:>F8B>3@0<8 70 40=8<8 B01;8FV 3.4. �0 <56V =>@<8 =0 1-C 4>1C 

4>A;V4C 28E>4OBь B0:V B5AB8, O:  ;59:>F8B8, ;V<D>F8B8, 5>78=>DV;8, <>=>F8B8, 

A53<5=B>O45@=V B0 ?0;8G:>O45@=V =59B@>DV;8. !0 30 4>1C 3 5>78=>DV;8, 

A53<5=B>O45@=V B0 ?0;8G:>O45@=V =59B@>DV;8, =0 60 4>1C 3 B0:V 2V4E8;5==O 2V4 

<56 =>@<8 2V4ACB=V. 
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&01;8FO 3.4 

�V<VB8 ?>:07=8:V2 ;59:>F8B>?>57C :>BV2 

#>:07=8:8 
1-0 4>10, 

n=19 
30-0 4>10, 

n=14 
60-0 4>10, 

n=14 
!>@<8 

�59:>F8B8, 
∙109/; 4,7331,9 6,0318,9 6,1317,1 5,5319,5 

�V<D>F8B8, 
∙109/; 0,5636,75 1,6236,73 1,6535,99 0,837,0 

�>78=>DV;8,∙ 
109/; 0,0033,22 0,0032,16 0,0030,97 031,6 

�07>DV;8, ∙109/; 0,0030,23 0,0030,18 0,0030,16 030,26 

 >=>F8B8, 
∙109/; 0,0032,56 0,0030,50 0,0030,60 031,0 

%53<5=B>O45@=V 
=59B@>DV;8, 
∙109/; 

3,61325,21 4,20313,60 4,3339,92 3,0310,7 

#0;8G:>O45@=V 
=59B@>DV;8, 
∙109/; 

0,0032,49 0,0030,56 0,0030,24 030,30 

#D<@VF>4. �=0G5==O, 284V;5=V 68@=8< H@8DB><, 28E>4OBь 70 <56V =>@< 

 

�=0;V7 4>2V@G8E V=B5@20;V2 ?>:07=8:V2 5@8B@>?>57C C ?>@V2=O==V 7 <560<8 

WE =>@< ?>:0702, I>  G0AB8=0 70 =8E 28E>48;0 70 FV <56V =>@<8 C B20@8= 40=>W 

3@C?8. *5 :V;ь:VABь 5@8B@>F8BV2, 2<VAB 35<>3;>1V=C, 35<0B>:@8B (Pf0,05) V 

A5@54=V9 >1ʼє< 5@8B@>F8B0, O:V 28E>48;8 70 =86=N <56C =>@<8 2 45O:8E :>BV2. 

&0:V 7<V=8 5@8B@>F8B>?>57C 2 G0AB8=8 B20@8= E0@0:B5@=V 4;O =5@535=5@0B>@=>W 

0=5<VW, I> <>6=0 ?>2’O70B8 7 =5AB0G5N ?>682=8E @5G>28= 2 @0FV>=V 4> 

=04E>465==O C ?@8BC;>: (B01;. 3.5). #@>B5 =0 60 4>1C ?5@51C20==O C ?@8BC;:C 2 

:>BV2 =5 1C;> 28O2;5=> AB0B8AB8G=> 4>2545=>W @V7=8FV <V6 A5@54=V<8 

7=0G5==O<8 2AVE ?>:07=8:V2 AB0=C ;59:>F8B>- B0 5@8B@>F8B>?>57C. 
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&01;8FO 3.5 

#>:07=8:8 5@8B@>?>57C C :;V=VG=> 74>@>28E :>BV2 ?V4 G0A ?5@51C20==O C 

?@8BC;:C 

#>:07=8:8 

1-0 4>10, 

n=19 

30-0 4>10, 

n=14 

60-0 4>10, 

n=14 
!>@<0 

M±m M±m M±m 

�� �� �� 

�@8B@>F8B8,∙1012/; 
4,91±0,28 5,52±0,28 6,13±0,25 

4,6310,0 
4,3235,49 4,9236,11 5,5936,66 

�5<>3;>1V=, 3/; 
106,32±7,06 116,5±5,50 135,29±3,08 

933153 
91,63121,0 104,03128,3 128,83141,9 

�5<0B>:@8B, % 
23,01±1,60 27,49±0,99 31,01±1,67 

28349 
19,66–26,35 25,37329,60 27,43334,58 

%5@54=V9 >1ʼє< 

5@8B@>F8B0, D; 

39,48±2,55 38,42±1,92 41,23±1,53 
39352 

34,15344,80 34,31342,52 37,95344,50 

%5@54=V9 2<VAB 

35<>3;>1V=0 2 

5@8B@>F8BV, ?3 

19,74±1,23 17,38±0,67 17,74±0,45 

13321 
17,16322,31 15,94318,81 16,77318,70 

&@><1>F8B8, ∙109/; 
355,2±41,48 326,0±17,30 323,4±20,04 

1003514 
268,53441,8 288,93363,0 280,53366,3 

#D<@VF>4. �=0G5==O, 284V;5=V 68@=8< H@8DB><, 28E>4OBь 70 <56V =>@< 

 

#>@V2=O==O ;V<VBV2 ?>:07=8:V2 5@8B@>F8B>?>57C 7 <560<8 =>@< A2V4G8Bь, 

I> =0 1-C 4>1C 5:A?5@8<5=BC 1C;> 70DV:A>20=> 2V4E8;5==O O: 2V4 =86=VE, B0: V 

2V4 25@E=VE <56 =>@<8 B0:8E ?>:07=8:V2, O: 5@8B@>F8B8, 35<>3;>1V=, 

35<0B>:@8B, A5@54=V9 >1ʼє< 5@8B@>F8B0, A5@54=V9 2<VAB 35<>3;>1V=0 2 

5@8B@>F8BV B0 B@><1>F8B8. !0 30-C 4>1C 4>A;V4C 3 7=865==O 2<VABC 

5@8B@>F8BV2, 35<>3;>1V=C, 35<0B>:@8BC, A5@54=ь>3> >1ʼє<C 5@8B@>F8B0, =0 60 

4>1C 3 35<0B>:@8BC V A5@54=ь>3> >1ʼє<C 5@8B@>F8B0 (B01;. 3.6). 
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&01;8FO 3.6 

�V<VB8 ?>:07=8:V2 5@8B@>?>57C :>BV2 

#>:07=8:8 
1-0 4>10, 

n=19 
30-0 4>10, 

n=14 
60-0 4>10, 

n=14 
!>@<8 

�@8B@>F8B8,∙1012/; 3,4237,62 4,2037,66 4,8537,80 4,6310,0 
�5<>3;>1V=, 3/; 633175 933150 1103149 933153 
�5<0B>:@8B, % 11,3334,8 17,0331,0 18,5340,2 28349 
%5@54=V9 >1ʼє< 
5@8B@>F8B0, D; 20,10361,10 20,70350,10 29,80350,10 39352 

%5@54=V9 2<VAB 
35<>3;>1V=0 2 
5@8B@>F8BV, ?3 

13,0330,2 13,2320,8 14,5320,0 13321 

&@><1>F8B8, 
∙109/; 1523881 2353467 1973407 1003514 

#D<@VF>4. �=0G5==O 284V;5=V 68@=8< H@8DB><, 28E>4OBь 70 <56V =>@< 
 

&0:8< G8=><, 0=0;V7 48=0<V:8 35<0B>;>3VG=8E ?>:07=8:V2 ?>:0702, I> 2 
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>1ʼє<C 5@8B@>F8BC. �8O2;5=> 71V;ьH5==O A5@54=ь>3> 2<VABC 35<>3;>1V=0 2 

5@8B@>F8BV B0 28?04>: B@><1>F8B>7C. ' FV;><C =0 <><5=B =04E>465==O :>BV2 C 

?@8BC;>: 7 13 35<0B>;>3VG=8E ?>:07=8:V2 28E>48;8 70 <56V =>@<8 12, B>1B>  

92,3 % 28?04:V2. +5@57 30 4V1 CB@8<0==O :>BV2 C ?@8BC;:C 7 13 ?>:07=8:V2 

A?>AB5@V30;8Aь 2V4E8;5==O 2V4 =>@<8 C 6-8 7 =8E, B>1B> 46,2 % . +5@57 60 4V1 

:V;ь:VABь B0:8E 28?04:V2 7=0G=> 7<5=H8;0Aь 3 4> 2-E 28?04:V2, I> AB0=>28Bь 

15,4 %. &0:0 ?>78B82=0 48=0<V:0 A2V4G8Bь ?@> 040?B0FVN B20@8= 4> =>28E C<>2 

CB@8<0==O ?@>BO3>< 60 4V1. 

�5<0B>;>3VG=V 01> ;59:>F8B0@=V V=45:A8 3 F5 @>7@0EC=:>2V ?>:07=8:8 

A?V22V4=>H5==O 2<VABC @V7=8E D>@< ;59:>F8BV2 <V6 A>1>N. ' 4>A;V465==OE FV 

V=B53@0;ь=V 35<0B>;>3VG=V ?>:07=8:8 28:>@8AB>2C20;8Aь 70 2?;82C AB@5A>28E 
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D0:B>@V2, O: 4>40B:>2V @0==V 4V03=>AB8G=V <0@:5@8 AB@5A>2>3> AB0=C, ?>@CH5==O 

V<C=>@50:B82=>ABV B0 5=4>B>:A8:>7C C B20@8= (B01;. 3.7). 

&01;8FO 3.7 

�59:>F8B0@=V V=45:A8 :>BV2 ?V4 G0A ?5@51C20==O C ?@8BC;:C 

 ?@>BO3>< 60-8 4V1 

#>:07=8:8 

1-0 4>10, n=19 30-0 4>10, n=14 60 4>10, n=14 

M±m 
�� 

M±m 
�� 

M±m 
�� 

Lim Lim Lim 
�=45:A 

V<C=>@50:B82=>A
BV 

9,17±1,87 5,263
13,09 

10,11±2,
64 4,453

15,76 

13,79±3,
69 5,903

21,69 
0325,75 0333,73 0339,80 

�=45:A 7AC2C 
;59:>F8BV2 :@>2V 

3,64±0,58 
2,42-
4,86 

2,55±0,1
2 2,283

2,82 

2,13±0,1
5 1,813

2,42* 
1,50313,49 

1,663
3,39 

1,223
3,35 

�=45:A 
A?V22V4=>H5==O 
=59B@>DV;V2 B0 
;V<D>F8BV2 

4,02±0,71 
2,533
5,50 

2,57±0,1
5 2,253

2,89 

2,20±0,1
5 1,873

2,52* 
1,73315,81 

1,693
3,85 

1,263
3,45 

�=45:A 040?B0FVW 
70 �0@:02V 

0,33±0,03 
0,273
0,39 

0,41±0,0
2 0,373

0,46 

0,49±0,0
4 0,423

0,57* 
0,0630,59 

0,273
0,60 

0,293
0,81 

�=45:A 
@50:B82=>W 
2V4?>2V4V 
=59B@>DV;V2 

2,66±0,91 
0,763
4,55 

2,31±0,5
4 1,153

3,47 

1,81±0,3
2 

1,1332,49 
0,11315,97 

0,203
6,55 

0,273
4,16 

#D<@VF>4. * 3 4>AB>2V@=0 @V7=8FO ?>:07=8:0 (Pf0,05). t-:@8B5@V9 %BьN45=B0 
 

�0 >B@8<0=8<8 40=8<8 ?V4 G0A ?5@51C20==O C ?@8BC;:C ?@>BO3>< 60-8 4V1 

A?>AB5@V30;0Aь B5=45=FVO 4> 7@>AB0==O V=45:AC V<C=>@50:B82=>ABV B0 4>AB>2V@=5 

7<5=H5==O V=45:A 7AC2C ;59:>F8BV2 :@>2V 2 1,7 @078 (Pf0,05). &0:>6 2V4<VG5=> 

?V428I5==O V=45:AC A?V22V4=>H5==O =59B@>DV;V2 V ;V<D>F8BV2 =0 1-C 4>1C. �0 

@0EC=>: 7@>AB0==O :V;ь:>ABV ;V<D>F8BV2 2V41C20;>Aь 4>AB>2V@=5 7=865==O 2 1,8 

@078 (Pf0,05) Fь>3> V=45:AC G5@57 60 4V1 4>A;V465==O. ' B20@8= 2V41C;>AO 
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4>AB>2V@=5 7@>AB0==O V=45:AC 040?B0FVW 70 �0@:02V 2 1,5 @078 (Pf0,05). �=45:A 

@50:B82=>W 2V4?>2V4V =59B@>DV;V2 4>AB>2V@=> =5 7<V=N202AO ?@>BO3>< 4>A;V4C, 

E>G0 B5=45=FVO 4> 7=865==O A?>AB5@V30;0Aь ?@>BO3>< A?>AB5@565=ь. 

+0AB8=0 1V>EV<VG=8E ?>:07=8:V2 (7030;ь=89 1V;>:, 0;ь1C<V=8, 3;>1C;V=8, 

A5G>28=0, :@50B8=V=, 7030;ь=89 1V;V@C1V=, 3;N:>70, �0;V9, 7030;ь=89 �0;ьFV9, 

0:B82=VABь 0;ьD0-0<V;078, ��& V �(�) C A8@>20BFV :@>2V A2V9Aь:8E :>BV2, O:V =5 

<0;8 =0O2=8E >7=0: 1C4ь-O:>W ?0B>;>3VW =0 G0A =04E>465==O C ?@8BC;>:, =5 

2V4E8;O;0Aь 2V4 <56 2V4?>2V4=8E @5D5@5=B=8E =>@< 4;O :>BV2, 73V4=> WE 

4>2V@G8E V=B5@20;V2 (��). #@>B5 ?>:07=8:8 ;V<VBV2 45O:8E 7 F8E B5ABV2 (284V;5=> 

68@=8< H@8DB><) A2V4G0Bь, I> WE 7=0G5==O 2 45O:8E 28?04:0E 28E>48;8 70 

<56V 2V4?>2V4=8E @5D5@5=B=8E =>@< (7=865==O 2<VABC 0;ь1C<V=V2, >:@5<V 

28?04:8 3V?>- V 3V?5@3;V:5<VW, ?V428I5==O 0:B82=>ABV 0;ьD0-0<V;078, ��&, �(�) 

(B01;. 3.8).  

&01;8FO 3.8 

�V>EV<VG=V ?>:07=8:8 2 A8@>20BFV :@>2V :;V=VG=> 74>@>28E :>BV2 ?V4 G0A 

?5@51C20==O C ?@8BC;:C ?@>BO3>< 2-E <VAOFV2 

#>:07=8:8 
M±m 1-0 4>10 M±m 

30-0 
4>10 M±m 

60-0 
4>10 !>@<0 

Lim �� Lim �� Lim �� 

�030;ь=89 
1V;>:, 3/; 

69,1±
0,90 67,213

70,98 

67,7±0,
80 65,983

69,41 

67,5±1
,20 64,933

70,06 
50377 

59,83
75,5 

61,53
71,2 

59,23
72,3 

�;ь1C<V=8, 3/; 

27,6±
0,70 26,133

29,06 

26,9±0,
30 26,253

27,54 

27,0±0
,30 26,353

27,64 
25337 

22,23
32,5 

25,43
29,5 

25,13
29,6 

�;>1C;V=8, 3/; 

41,6±
1,20 39,093

44,11 

40,8±0,
90 38,873

42,72 

39,8±1
,40 36,803

42,79 
30350 

30,03
49,4 

34,6-
44,6 

28,23
44,9 
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#DB8B6:9AAO F45?<JV 3.8 

%5G>28=0, 
<<>;ь/; 

7,5±0,
4 6,663

8,33 

6,9±0,5 
5,833
7,97 

5,8±0,
2 5,373

6,22 
4312 

4,23
10,2 

4,53
10,2 

4,63
7,1 

�@50B8=V=, 
<:<>;ь/; 

79,2±
3,70 71,463

86,93 

79,9±5,
00 69,203

90,60 

80,0±3
,90 72,653

89,34 
503130 

54,13
102,5 

57,83
120,0 

54,23
98,9 

�;ьD0-
0<V;070, "4/; 

996,6
±107 767,63

1225,6 

1134,1±
132 845,73

1422,5 

882,7±
79 710,53

1054,9 
4003
2000 6473

2123 
5323
1882 

4443
1325 

�;N:>70, 
<<>;ь/; 

5,2±0,
5 4,153

6,24 

5,5±0,3 
4,853
6,14 

6,1±0,
2 5,673

6,52 
3,338,1 

3,13
9,9 

3,837,5 
4,83
6,9 

)>;5AB5@>;, 
<<>;ь/; 

2,8±0,
3 2,163

3,43 

2,7±0,2 
2,273
3,12 

3,9±0,
3 3,253

4,54 
2,336,0 

1,33
5,5 

1,334,1 
2,33
5,6 

�A�&, "4/; 

43,7±
6,60 29,773

57,62 

31,5±3,
10 24,863

38,13 

26,6±2
,60 21,033

32,16 
10350 

15,43
117,6 

10,93
49,8 

13,13
45,5 

�;�&, "4/; 

84,0±
15,60 51,393

116,61 

86,4±13
,90 56,653

116,11 

52,9±5
,70 40,703

65,09 
103100 

21,53
312,3 

45,83
254,0 

24,13
86,9 

��&, "4/; 
3,8±0,

6 2,533
5,06 

4,2±0,4 3,343
5,05 

3,1±0,
5 2,033

4,17 
038 

139 237 137 

�C6=0 
D>AD0B070, 
"4/; 

135,1
±10,0 113,993

156,20 

126,1±8
,50 107,91

3
144,29 

94,6±5
,10 83,683

105,51 
4392 

58,23
202,0 

69,23
197,6 

65,43
119,2 

�030;ь=89 
1V;V@C1V=, 
<:<>;ь/; 

4,4±0,
50 3,353

5,44 

3,9±0,4
0 3,043

4,75 

4,0±0,
60 2,713

5,28 
0312 

2,039 1,436 1,337 
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#DB8B6:9AAO F45?<JV 3.8 

�0;V9, 
<<>;ь/; 

4,4±0,
20 3,883

4,91 

4,3±0,2
0 3,443

5,16 

4,4±0,
50 2,253

6,55 
3,735,4 

3,83
4,9 

4,134,5 
3,93
4,9 

�0;ьFV9 
7030;ь=89, 
<<>;ь/; 

2,8±0,
10 2,593

3,00 

2,9±0,1
0 2,683

3,11 

2,8±0,
10 2,583

3,01 
2,033,7 

2,03
3,6 

2,133,7 
2,13
3,4 

(>AD>@ 
=5>@30=VG=89, 
<<>;ь/; 

2,6±0,
10 2,393

2,80 

2,6±0,4
0 1,743

3,45 

2,0±0,
10 1,783

2,21 
0,932,3 

2,03
3,5 

1,237,3 
1,13
2,5 

�(�, "4/; 

466,9
±86,4 284,593

649,20 

337,5±5
2,2 225,79

3
449,20 

351,7±
44,3 256,893

446,50 
1503
798 1623

1457 
1333
659 

1683
702 

���, "4/; 

326,5
±44,6 231,053

421,94 

260,0±4
9,7 151,65

3
368,34 

110,7±
17,8 71,893

149,50 
553350 

95,43
633,2 

92,33
678,9 

59,73
245,0 

#D<@VF>4. #>:07=8:8 �� V Lim, 7=0G5==O O:8E 287=0G5=V 68@=8< H@8DB><, 
28E>4OBь 70 <56V 2V4?>2V4=8E @5D5@5=B=8E =>@<. 
 

�=HV ?>:07=8:8, O: A2V4G0Bь <56V WE 4>2V@G8E V=B5@20;V2, 28E>48;8 O: 70 

25@E=V (0:B82=VABь �;�&, �A�&, ���), B0: V 70 =86=V <56V 2V4?>2V4=8E =>@< 

(=5>@30=VG=89 (>AD>@, E>;5AB5@>;). !57=0G=0 3V?5@D5@<5=B5<VO 2 :>BV2, A:>@VH 

70 2A5, є =0A;V4:>< DC=:FV>=0;ь=8E ?>@CH5=ь AB0=C B@02=>W A8AB5<8, 7>:@5<0, 

?5GV=:8, 0 B0:>6 A5@F52>3> <ʼO7C (2=0A;V4>: =5A?@8OB;828E C<>2 VA=C20==O, I> 

?@8B0<0==> 2 FV;><C 1574><=8< >A>18=0<). �AB>B=C @>;ь 2V4V3@0є V AB@5A>289 

D0:B>@ C 72'O7:C 7V 7<V=0<8 C<>2 VA=C20==O B20@8=8. �=0G=> ?V428I5=0 

0:B82=VABь ;C6=>W D>AD0B078 (P≤0,05) 1C;0 7C<>2;5=0 @>AB>< B:0=8= A:5;5BC 

:>H5=OB, >A:V;ь:8 :VAB:>289 V7>D5@<5=B 40=>3> 5=78<C <VAB8BьAO C 25;8:V9 

:V;ь:>ABV 2 >AB5>1;0AB0E, :V;ь:VABь O:8E 28A>:0 ?V4 G0A D>@<C20==O :VAB:>2>W 

B:0=8=8 B20@8= C <>;>4><C 2VFV. *V @57C;ьB0B8 G0AB:>2> 71V30NBьAO 7 40=8<8, 

O:V <VABOBьAO 2 465@5;0E 70@C1V6=>W ;VB5@0BC@8. "B65, C 1-9 45=ь 7=0E>465==O C 
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?@8BC;:C 70 25@E=N V/01> =86=N <56V =>@< (?V4 G0A ?>@V2=O==O 7 ;V<VB0<8 

?>:07=8:V2) 2 G0AB8=8 B20@8= 28E>48;8 11 7 18 1V>EV<VG=8E B5ABV2, B>1B> 61,1 %. 

&0:8< G8=><, AB0= 74>@>2’O G0AB8=8 157?@8BC;ь=8E :>BV2, O:V =0 G0A 

=04E>465==O C ?@8BC;>: 283;O40NBь :;V=VG=> 74>@>28<8, E0@0:B5@87CєBьAO 

=0O2=VABN 70?0;ь=>3> ?@>F5AC B0 DC=:FV>=0;ь=8<8 ?>@CH5==O<8 B@02=>W V 

A5@F52>-AC48==>W A8AB5< 2=0A;V4>: AB@5A>2>W @50:FVW B0 2?;82C =87:8 

=5A?@8OB;828E D0:B>@V2. *5 =5>1EV4=> 2@0E>2C20B8 ?V4 G0A 040?B0FVW B20@8= 4> 

C<>2 CB@8<0==O C ?@8BC;:C B0 ?>40;ьH>W >FV=:8 WE @501V;VB0FV9=>3> 

?>B5=FV0;C. 

' B>9 65 G0A 30-45==5 ?5@51C20==O C ?@8BC;:C ?@82>48;> 4> ?>78B82=8E 

7<V= ?>:07=8:V2 <5B01>;VG=>3> ?@>DV;N B20@8=. �=8782AO ?>:07=8: 

F8B>;VB8G=>3> A8=4@><C (0:B82=VABь B@0=A0<V=07), =>@<0;V7C202AO C 2AVE B20@8= 

ABC?V=ь 3;V:5<VW, 7<5=H8;0Aь :V;ь:VABь 28?04:V2 3V?>E>;5AB5@>;5<VW. #@>B5 

70;8H0;0Aь 71V;ьH5=>N  0:B82=VABь ;C6=>W D>AD0B078 V ?V428I5=8< 2<VAB 

=5>@30=VG=>3> (>AD>@C C 85,7 B0 35,7 % :>BV2 2V4?>2V4=>. *5 є ?>:07=8:>< 

B>3>, I> ?@>F5A <V=5@0;V70FVW A:5;5B0 2 45O:8E >A>18= I5 =5 70:V=G82AO.  #@> 

7<5=H5==O 0:B82=>ABV <5B01>;VG=8E ?@>F5AV2 C <’O7>2V9 B:0=8=V 2 G0AB8=8 

B20@8= A2V4G8Bь 7=865==O 0:B82=>ABV :@50B8=D>AD>:V=078, <>6;82>, 70 

@0EC=>: >1<565==O @CE>2>W 0:B82=>ABV 2 C<>20E ?@8BC;:C. "B65, G5@57 30 4V1 

CB@8<0==O :>BV2 C ?@8BC;:C 7 18 1V>EV<VG=8E ?>:07=8:V2 6 (33,3 %)  28E>48;8 70 

<56V =>@<8, I> 2:07Cє =0 ?>78B82=V 7<V=8 2 >@30=V7<V B20@8=. #@>B5 ?>2=>W 

040?B0FVW :>BV2 4> C<>2 ?5@51C20==O C ?@8BC;:C ?@>BO3>< 1 <VAOFO 4>AO3B8 =5 

240;>AO, ?@> I> A2V4G0Bь 28I5=02545=V 40=V ;01>@0B>@=8E 4>A;V465=ь. 

�=0;>3VG=89 0=0;V7 1C2 ?@>2545=89 G5@57 60 4V1 7 <><5=BC =04E>465==O 

B20@8= C ?@8BC;>:. �0 40=8<8 1V>EV<VG=8E 4>A;V465=ь C 42,9 % :>BV2 

70;8H0;0Aь ?V428I5=>N 0:B82=VABь ;C6=>W D>AD0B078 B0 C 14,3 % 28?04:V2 

7@>AB02 2<VAB =5>@30=VG=>3> (>AD>@C. $5HB0 ?>:07=8:V2 70 28=OB:>< 

?>>48=>:8E 28?04:V2, 1C;0 2 <560E =>@<8. 

&0:8< G8=><, 2-E <VAOG=5  ?5@51C20==O A2V9Aь:8E :>BV2 2 C<>20E 

?@8BC;:C ?@82>48;> 4> B>3>, I> 7 18 1V>EV<VG=8E B5ABV2 =5 2:;040;8Aь C <56V 
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=>@<8 BV;ь:8 3 ?>:07=8:8 (16,7 %). &0:0 ?>78B82=0 48=0<V:0 (61,1 % 28?04:V2 

2V4E8;5=ь ?>:07=8:V2 2V4 =>@<8 2 45=ь =04E>465==O C ?@8BC;>:, 33,3 % 3 G5@57 

1 <VAOFь CB@8<0==O B20@8= C =ь><C V 16,7 % 3 G5@57 2 <VAOFV CB@8<0==O) 

A2V4G8Bь ?@> 040?B0FVN B20@8= 4> =>28E C<>2 C?@>4>26 40=>3> ?@><V6:C G0AC. 

$57C;ьB0B8 Fь>3> ?V4@>74V;C 28A2VB;5=> 2 ?C1;V:0FVW [257]. 

 

3.2. �87=0G5==O B5@<V=C 040?B0FVW A>10: 4> C<>2 ?@8BC;:C 4;O B20@8= 

�=0;>3VG=89 4> <8=C;>3> 4>A;V4C 0=0;V7 >B@8<0=>3> <0B5@V0;C 4>72>;82 

@>74V;8B8 A>10: =0 42V 2V:>2V 3@C?8, AB0@HC 2V:>2C 3@C?C 2V4 5 4> 8 @>:V2 (45,46 

%) V <>;>4HC 2V:>2C 3@C?C 2V4 1 4> 4 @>:V2 (54,54 %). 

' AB0@HV9 2V:>2V9 3@C?V =0 ?>G0B:C 4>A;V4C A5@54=V9 ?>:07=8: 682>W <0A8 

1C2 20,8±3,54 :3, C <>;>4HV9 3 24,23±2,77 :3 (Pg0,05). +5@57 30 4V1 6820 <0A0 

A>10: AB0@H>W 3@C?8 AB0=>28;0 23,68±3,49:3, 0 <>;>4H>W 3 26,92±2,95:3. 

!0?@8:V=FV 4>A;V4C, G5@57 60 4V1 AB0@HV 70 2V:>< B20@8=8 2068;8 25,72±3,64 :3, 

0 <>;>4HV 3 30,65±2,68 :3 (B01;. 3.9). 

&01;8FO 3.9 

#>:07=8:8 682>W <0A8 C :;V=VG=> 74>@>28E A>10:, ?>@V2=O==O 2V:>28E 3@C? 

?V4 G0A ?5@51C20==O C ?@8BC;:C ?@>BO3>< 60-8 4V1 

�V: B20@8= 

�V4A>B>: 
2V4 WE 
7030;ь=>W 
:V;ь:>ABV 

�820 <0A0±m, 
:3 Lim �� 

#V4 G0A =04E>465==O C ?@8BC;>: 
538 @>:V2 45,46 % 20,8±3,54 10329,2 11,7329,9 
134 @>:V2 54,54 % 24,23±2,77 17,4334,2 17,45331,01 

+5@57 30 4V1 ?5@51C20==O C ?@8BC;:C 
538 @>:V2 45,46 % 23,68±3,49 13,6332,6 14,71332,65 
134 @>:V2 54,54 % 26,92±2,95 19,4336,6 19,7334,14 

+5@57 60 4V1 ?5@51C20==O C ?@8BC;:C 
538 @>:V2 45,46 % 25,72±3,64 15,4334,7 16,37335,07 
134 @>:V2 54,54 % 30,65±2,68 22,3339,1 24,09337,21 

�C;> 2AB0=>2;5=>, I> A5@54=V9 ?>:07=8: 682>W <0A8 A>10: =0 G0A 

=04E>465==O C ?@8BC;>: :>;8202AO C 7=0G=8E <560E 3 2V4 10 4> 34,2 :3. *O 
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@V7=8FO 1C;0 7C<>2;5=> B8<, I> ?>?C;OFVO A>10: 4>2>;V 35B5@>35==0 C ?;0=V 

@>7<V@C V <0A8 =02VBь A5@54 <5B8AV2. 

+5@57 30 4V1 ?5@51C20==O C ?@8BC;:C A5@54=V9 ?>:07=8: 682>W <0A8 

B20@8= 71V;ьH82AO V 4>@V2=N202 25,45±2,20 :3, :>;820NG8Aь C <560E 2V4 13,6 4> 

36,6 :3, 0 �� A:;0402 20,61330,29 :3. #@>B5 4>AB>2V@=>3> 7@>AB0==O A5@54=ь>3> 

7=0G5==O 682>W <0A8 ?@>BO3>< 30 4=V2 ?5@51C20==O A>10: C ?@8BC;:C 4>AO3=CB8 

=5 240;>Aь (Pg0,05). 

+5@57 60 4V1 ?5@51C20==O C ?@8BC;:C A5@54=V9 ?>:07=8: 682>W <0A8 

B20@8= 7@VA 4> 28,41±2,23 :3, :>;820NG8Aь C <560E 2V4 15,4 4> 39,1 :3; ?@8 

Fь><C �� A:;0402 23,5333,32 :3. !5 482;OG8Aь =0 B5, I> AB0B8AB8G=> 

4>AB>2V@=>3> 7@>AB0==O 682>W <0A8 G5@57 60 4=V2 ?5@51C20==O A>10: C ?@8BC;:C 

4>AO3B8 =5 240;>AO, A?>AB5@V30;0AO B5=45=FVO 71V;ьH5==O A5@54=VE ?>:07=8:V2 

682>W <0A8 7 22,67±2,16 :3 4> 28,41±2,23 :3, 71V;ьH5==O <V=V<0;ь=8E V 

<0:A8<0;ь=8E ?>:07=8:V2 ;V<VBV2 7 10334,2 :3 4> 15,4339,1 :3 (B01;. 3.10). 

&01;8FO 3.10 

#>:07=8:8 682>W <0A8 C :;V=VG=> 74>@>28E A>10: ?V4 G0A ?5@51C20==O C 
?@8BC;:C ?@>BO3>< 60-8 4V1, :3 

�;O ?>40;ьH>W >FV=:8 AB0=C 74>@>2’O A>10: C ?@>F5AV 040?B0FVW 4> 

CB@8<0==O C ?@8BC;:C 1C;8 ?@>2545=V 35<0B>;>3VG=V 4>A;V465==O 7 ?V4@0EC=:>< 

;59:>D>@<C;8, O: =0 G0A =04E>465==O C ?@8BC;>:, B0: V G5@57 30 V 60 4V1 

?5@51C20==O C =ь><C. 

�@C?8 

B20@8= 

�;V=VG=> 74>@>2V 

A>10:8, n=11, 1-0 

4>10 

�;V=VG=> 74>@>2V 

A>10:8, n=11, 30-0 

4>10 

�;V=VG=> 74>@>2V 

A>10:8, n=11, 60-0 4>10 

#>:07=8:8 
M±m 

�� 
M±m 

�� 
M±m 

�� 
Lim Lim Lim 

�820 <0A0 
22,67±2,16 17,923

27,42 

25,45±2,20 20,613

30,29 

28,41±2,23 23,503

33,32 10,0334,2 13,6-36,6 15,4339,1 
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�=0;V7 48=0<V:8 35<0B>;>3VG=8E ?>:07=8:V2 ?@>BO3>< CB@8<0==O A>10: C 

?@8BC;:C ?>:0702, I> =0 <><5=B =04E>465==O C ?@8BC;>: 7=0G=0 G0AB8=0 

;V<VBV2 ?>:07=8:V2 5@8B@>- B0 ;59:>F8B>?>57C (10) 28E>48;0 70 <56V 

@5D5@5=B=8E =>@< (76,9 %) 70 @0EC=>: 28A>:>W :V;ь:>ABV ;59:>F8BV2, <>=>F8BV2, 

5>78=>DV;V2, A53<5=B>O45@=8E V ?0;8G:>O45@=8E =59B@>DV;V2 B0 7<5=H5=>W 

:V;ь:>ABV 5@8B@>F8BV2, 35<0B>:@8BC, A5@54=ь>3> >1ʼє<C 5@8B@>F8B0 B0 

71V;ьH5==O A5@54=ь>3> 2<VAC 35<>3;>1V=C 2 5@8B@>F8BV (B01;. 3.11, 3.12). 

&01;8FO 3.11 

#>:07=8:8 ;59:>F8B>?>57C C :;V=VG=> 74>@>28E A>10: ?V4 G0A ?5@51C20==O 

C ?@8BC;:C ?@>BO3>< 60-8 4V1 

�@C?8 B20@8= 1-0 4>10, n=11 30-0 4>10, n=11 60-0 4>10, n=11 $5D5@5=
B=0 
=>@<0 

#>:07=8:8 
M±m �� M±m �� M±m �� 
Lim Lim Lim 

�59:>F8B8, 
∙109/; 

17,81±1,8
5 13,743

21,88 

13,35±0,8
2 11,54-

15,15 

13,67±0,
62 12,313

15,04 
5,0317,0 

5,6325,6 7,7316,7 8,9315,8 

�V<D>F8B8, 
∙109/; 

2,72±0,48 1,663
3,77 

3,53±0,21 3,063
3,99 

3,58±0,2
1 

3,133
4,04 

0,837,0 
0,3935,51 2,6134,58 2,834,71 

�>78=>DV;8, 
∙109/; 

0,46±0,32 
031,16 

0,18±0,05 0,073
0,29 

0,47±0,2
5 031,01 031,6 

033,56 030,61 032,87 
�07>DV;8, 
∙109/; 

0,03±0,03 
030,09 

0 
0 

0 
0 030,26 

030,35 0 0 

 >=>F8B8, 
∙109/; 

0,43±0,22 
030,91 

0,24±0,07 0,083
0,39 

0,21±0,0
5 

0,13
0,32 

031,0 
032,54 030,77 030,54 

%53<5=B>O45@
=V 

=59B@>DV;8, 
∙109/; 

13,29±1,6
6 9,633

16,94 

8,95±0,65 
7,523
10,38 

9,24±0,4
6 8,243

10,24 
3,0310,7 

5,043
22,35 

4,623
11,02 

5,78-3
11,37 

#0;8G:>O45@=
V =59B@>DV;8, 
∙109/; 

0,75±0,26 
0,173
1,32 

0,16±0,04 
0,073
0,24 

0,13±0,0
4 0,033

0,23 
030,3 

032,54 030,31 030,47 
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#D<@VF>4. #>:07=8:8 �� V Lim, 7=0G5==O O:8E 287=0G5=V 68@=8< H@8DB><, 

28E>4OBь 70 <56V 2V4?>2V4=8E @5D5@5=B=8E =>@< 

+5@57 30-45==89 ?@><V6>: ?5@51C20==O C ?@8BC;:C C A>10: =5 1C;> 

2AB0=>2;5=> 28?04:V2 ;59:>F8B>7C, E>G0 @5єAB@C20;8 =57=0G=5 71V;ьH5==O 

:V;ь:>ABV A53<5=B>O45@=8E V ?0;8G:>O45@=8E =59B@>DV;V2 2 45O:8E >A>18= 

(B01;. 3.11). #@>B5 1C;> 28O2;5=> AB0B8AB8G=> 4>AB>2V@=5 7@>AB0==O (Pf0,05) 

:V;ь:>ABV 5@8B@>F8BV2 V 35<0B>:@8BC ?>@V2=O=> 7 ?>?5@54=V< B5@<V=>< 4>A;V4C 

(B01; 3.12). 

&01;8FO 3.12 

#>:07=8:8 5@8B@>?>57C C :;V=VG=> 74>@>28E A>10: ?V4 G0A ?5@51C20==O C 

?@8BC;:C ?@>BO3>< 60-8 4V1 

�@C?8 
B20@8= 

1-0 4>10, n=11 30-0 4>10, n=11 60-0 4>10, n=11 $5D5@5=
B=0 
=>@<0 

#>:07=8:8 
M±m �� M±m �� M±m �� 
Lim Lim Lim 

�@8B@>F8B8 
∙1012/; 

5,47±0,31 4,783
6,15 

6,79±0,21 6,323
7,25 

7,38±0,16 7,033
7,74 

5,538,5 
4,036,7 5,937,9 6,638,2 

�5<>3;>1V=, 
3/; 

125,27± 
4,9 

114,5
3

135,9 

149,64± 
3,3 

142,4
3

156,9 

169,55± 
3,9 

161,1
3

178,0 
1103190 

1103167 1303166 1373180 
�5<0B>:@8B, 

% 
34,5±2,63 28,73

40,3 
43,9±1,53 40,63

47,3 
49,3±1,23 46,63

51,9 
39356 

22,8344,9 36,1352,0 44,2354,6 
%5@54=V9 
>1ʼє< 

5@8B@>F8B0, 
D; 

62,4±1,32 59,45

3
65,26 

64,7±0,66 63,27
3

66,18 

66,7±0,62 65,36
3

68,09 
62372 

57367 61368 64370 

%5@54=V9 
2<VAB 

35<>3;>1V=C 
2 

5@8B@>F8BV, 
?3 

23,3±0,99 
21,14
3

25,49 

22,3±1,01 
20,10
3

24,55 

23,1±0,75 
21,46
3

24,75 
20325 

20,0330,0 16,9327,2 16,7325,5 

&@><1>F8B8
, ∙109/; 

271±23,4 219,3
3

322,1
4 

279±18,5 238,1
3

319,5 

323±19,4 280,9
3

366,0
3 

1503460 
1893452 1823405 218-405 
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#D<@VF>4. #>:07=8:8 �� V Lim, 7=0G5==O O:8E 287=0G5=V 68@=8< H@8DB><, 

28E>4OBь 70 <56V 2V4?>2V4=8E @5D5@5=B=8E =>@< 

!5 72060NG8 =0 ?>78B82=V B5=45=FVW, 2V4<VG0;8Aь 70;8H:>2V >7=0:8 

0=5<VW: 7=865==O :V;ь:>ABV 5@8B@>F8BV2 V 35<0B>:@8BC, A5@54=ь>3> 2<VABC 

35<>3;>1V=C 2 5@8B@>F8BV B0 A5@54=ь>3> >1ʼє<C 5@8B@>F8BC. �;5 2 FV;><C 

:V;ь:VABь B0:8E 28?04:V2 7<5=H8;0Aь, ?>@V2=O=> 7 ?5@H>N 4>1>N 4>A;V4C V 

AB0=>28;0 38,5 % 2V4 7030;ь=>W :V;ь:>ABV 35<0B>;>3VG=8E ?>:07=8:V2 (5-ь 7 

13-B8). 

+5@57 60 4V1 ?5@51C20==O A>10: C ?@8BC;:C 1C;> 28O2;5=> AB0B8AB8G=> 

4>2545=5 71V;ьH5==O :>=F5=B@0FVW 35<>3;>1V=C ?>@V2=O=> 7 @57C;ьB0B0<8 

>B@8<0=8<8 =0 30 4>1C 4>A;V4C. &0:>6 ?>@V2=O=> 7 ?5@H8< B5@<V=>< 4>A;V4C 

4>AB>2V@=> 71V;ьH8;8AO: :V;ь:VABь 5@8B@>F8BV2, 2<VAB 35<>3;>1V=C, ?>:07=8: 

35<0B>:@8BC V A5@54=V9 >1’є< 5@8B@>F8BC (Pf0,05). �<5=H0;0Aь V :V;ь:VABь 

?>:07=8:V2 (4-8) 70 <560<8 2V4?>2V4=8E =>@< (30,8 %). ' F59 B5@<V= C 18,1 % 

B20@8= 1C2 28O2;5=89 A53<5=B>O45@=89 =59B@>DV;ь>7, O:89 =5 A?>AB5@V302AO ?V4 

G0A 4>A;V465==O =0 30 4>1C 5:A?5@8<5=BC. �0 2V4ACB=>ABV 7@>AB0==O :V;ь:>ABV 

?0;8G:>O45@=8E =59B@>DV;V2, <>6;82>N ?@8G8=>N Fь>3> 71V;ьH5==O <>3;0 

1CB8 «04@5=0;V=>20 ;59:>3@0<0», G8 =0O2=VABь =57=0G=>3> 70?0;5==O. ' 9,0 % 

B20@8= A?>AB5@V30;>AO 7@>AB0==O G0AB:8 ?0;8G:>O45@=8E =59B@>DV;V2. -> 6 

AB>ACєBьAO 5>78=>DV;VW, B> 2>=0 A?>AB5@V30;0Aь C 42>E B20@8= 70 25Aь G0A 

A?>AB5@565==O (2 >4=VєW A>10:8 ?V4 G0A ?5@28==>3> >1AB565==O V 2 V=H>W A>10:8 

G5@57 60 4=V2 A?>AB5@565==O). 

�V4><>, I> 7<V=8 35<0B>;>3VG=8E V=45:AV2 BVA=> ?>2’O70=V 7V 7<V=>N 

A:;04C @0FV>=C, O:89 @V7:> 7<V=82AO, :>;8 B20@8=8 ?>B@0?8;8 C ?@8BC;>:. �0 

@57C;ьB0B0<8 =0H8E 4>A;V465=ь ?V4 G0A ?5@51C20==O C ?@8BC;:C ?@>BO3>< 60 

4V1 A?>AB5@V30;0Aь B5=45=FVO 4> 7@>AB0==O V=45:AC V<C=>@50:B82=>ABV, 0 V=45:A 

7AC2C ;59:>F8BV2 :@>2V 4>AB>2V@=> 7<5=H82AO 2 ?5@V>4 <V6 ?5@H8< V 4@C38< 

B5@<V=0<8 4>A;V4C (Pf0,05), I> є ?>:07=8:>< 7=865==O 0:B82=>ABV 70?0;ь=>3> 

?@>F5AC B0 7@>AB0==O 70A>1V2 V<C==>3> 70E8ABC >@30=V7<C 2 F59 ?5@V>4 G0AC. 

&0:>6 ?@8ACB=O B5=45=FVO 7<5=H5==O V=45:AC A?V22V4=>H5==O =59B@>DV;V2 V 
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;V<D>F8BV2 G5@57 7@>AB0==O :V;ь:>ABV >AB0==VE V 7<5=H5==O ?5@H8E. !5 

72060NG8 =0 B5, I> FO 48=0<V:0 =5 4>AO3;0 AB0B8AB8G=>W 7=0G8<>ABV, 

A?>AB5@V30;>AO 7<5=H5==O A5@54=ь>3> 7=0G5==O 7 9,68±3,74 4> 2,66±0.11, 

25@E=ь>W <56V ;V<VBC 7 45,21 4> 3.15, �� 7 1,47317,9 4> 2,4132,91 (B01;. 3.13). � 

28A>:>N 4>;5N 2V@>3V4=>ABV FV 7<V=8 E0@0:B5@=V 4;O ?V428I5==O 3C<>@0;ь=>3> 

V<C=VB5BC 2 A>10: =0 B;V 7<5=H5==O G0AB:8 =59B@>DV;V2 V 7=865==O ABC?5=N 

<>6;82>W 5=4>35==>W V=B>:A8:0FVW. 

&01;8FO 3.13 

�59:>F8B0@=V V=45:A8 A>10: ?V4 G0A ?5@51C20==O C ?@8BC;:C 

�@C?8 B20@8= 1-0 4>10, n=11 30-0 4>10, n=11 60-0 4>10, n=11 

#>:07=8:8 
M±m �� M±m �� M±m �� 
Lim Lim Lim 

�=45:A 
V<C=>@50:B82=>ABV 

12,31±3,7 4,163
20,46 

11,19±3,4
4 3,623

18,76 
17,78±4,33 8,263

27,31 
0331,41 0336,55 0344,15 

�=45:A 7AC2C 
;59:>F8BV2 :@>2V 

6,07±1,11 3,633
8,50 

2,46±0,14 2,153
2,78* 

2,66±0,16 2,33
3,01 1,66311,83 1,7833,34 2,0633,97 

�=45:A 
A?V22V4=>H5==O 
=59B@>DV;V2 B0 
;V<D>F8BV2 

9,68±3,74 
1,473
17,9 

2,61±0,19 
2,23
3,03 

2,66±0,11 
2,413
2,91 1,63345,21 1,8634,05 2,033,15 

�=45:A 040?B0FVW 70 
�0@:02V 

0,24±0,06 0,123
0,36 

0,41±0,03 0,353
0,47 

0,39±0,02 0,363
0,43* 0,0230,62 0,2530,56 0,3230,51 

�=45:A @50:B82=>W 
2V4?>2V4V 
=59B@>DV;V2 

22,09±10,5 0,003
45,29 

2,73±0,43 1,803
3,67 

2,02±0,54 0,843
3,21 0,293120,4 1,1335,53 0,1436,61 

#D<@VF>4. * 3 4>AB>2V@=0 @V7=8FO ?>:07=8:0 (Pf0,05). t-:@8B5@V9 %BьN45=B0 
 

#@>BO3>< CAь>3> 4>A;V465==O =5 2V4<VG0;>AO 4>AB>2V@=8E 7<V= V=45:AC 

040?B0FVW 70 �0@:02V C B20@8= (Pf0,05). #@>B5 A?>AB5@V30;0AO B5=45=FVO 

71V;ьH5==O A5@54=ь>3> 7=0G5==O V=45:AC 7 0,24±0,06 4> 0,39±0,02 V �� 7 0,123

0,36 4> 0,3530,43. $>728B>: AB@5A>2>W @50:FVW B0 7=865==O 740B=>ABV >@30=V7<C 

040?BC20B8Aь ?@872>48Bь 4> 7<5=H5==O V=45:AC 040?B0FVW 70 �0@:02V, =0B><VABь 

0:B820FVO 040?B82=8E <5E0=V7<V2 C 2V4?>2V4ь =0 AB@5A>2V G8==8:8 ?@872>48Bь 
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4> ?>ABC?>2>W =>@<0;V70FVW V=45:AC. !0O2=V 4V0?07>=8 ?5@5:@820NBь >48= 

>4=>3> <V=V<0;ь=>, I> A2V4G8Bь ?@> 0:B82V70FVN <5E0=V7<V2 040?B0FVW C B20@8= 

?V4 G0A ?5@51C20==O C ?@8BC;:C. 

 0@:5@>< 5=4>B>:A8:>7C є V=45:A @50:B82=>W 2V4?>2V4V =59B@>DV;V2 V 70 

G0A 4>A;V4C AB0B8AB8G=> 4>AB>2V@=>W @V7=8FV =5 2V4<VG0;>AO, E>G0 9 

A?>AB5@V30;0Aь B5=45=FVO 4> 9>3> 7=0G=>3> 7=865==O 7 A5@54=ь>3> 7=0G5==O 

22,09±10,54 4> 2,02±0,54 V ;V<VB0<8 7 0,293120,36 4> 0,1436,61, 0 B0:>6 �� 7 

0-45,29 4> 0,8433,21. "B@8<0=V @57C;ьB0B8 70A2V4GCNBь, I> ;59:>F8B0@=V 

V=45:A8 <>6CBь 28:>@8AB>2C20B8Aь O: @0==V 4V03=>AB8G=V <0@:5@8 AB@5A>2>W 

@50:FVW, 0 B0:>6 ?>@CH5==O V 2V4=>2;5==O V<C=>@50:B82=>ABV B0 7=865==O 

5=4>B>:A8:>7C C B20@8= 70 C<>2 ?5@51C20==O C ?@8BC;:0E. 

$57C;ьB0B8 287=0G5==O 1V>EV<VG=8E ?>:07=8:V2 A8@>20B:8 :@>2V 2 A>10: 

?@54AB02;5=V C B01;8FOE 3.14 V 3.15. �=0;V7CNG8 ?V4 G0A =04E>465==O B20@8= C 

?@8BC;>: 4>2V@GV V=B5@20;8 B0:8E ?>:07=8:V2, O: 0;ьD0-0<V;070, 3;>1C;V=8, 

�0;V9, =5>@30=VG=89 (>AD>@, 7030;ь=89 �0;ьFV9 C A>10:, I> 1C;8 :;V=VG=> 

74>@>28<8, =5 2AB0=>28;8 WE 2V4E8;5=ь 2V4 <56 2V4?>2V4=8E @5D5@5=B=8E =>@< 

4;O A>10:.  

#@>B5 A?>AB5@V30;>Aь 7=865==O @V2=O 0;ь1C<V=V2, A5G>28=8, E>;5AB5@>;C, 

3;N:>78 =0 B;V 71V;ьH5==O @V2=O 7030;ь=>3> 1V;:0, 7030;ь=>3> 1V;V@C1V=C V 

3V?5@D5@<5=B5<VW �;�&, �A�&, ��&, ���, �(� V ;C6=>W D>AD0B078. *V 7<V=8 

1C;8 >7=0:0<8 70?0;ь=>3> ?@>F5AC B0 DC=:FV>=0;ь=8E ?>@CH5=ь B@02=>W 

A8AB5<8 2=0A;V4>: 2?;82C =87:8 =5A?@8OB;828E D0:B>@V2 =0 B20@8= ?>70 

<560<8 ?@8BC;:C. !0 <><5=B =04E>465==O C ?@8BC;>: 70 25@E=N V =86=N <56V 

=>@<8 2 G0AB8=8 B20@8= 28E>48;8 14 7 18 1V>EV<VG=8E B5ABV2 (77,8 %) (B01;. 

3.14, 3.15). 

!0 30 4>1C ?5@51C20==O A>10: C ?@8BC;:C A?>AB5@V30;>Aь 4>AB>2V@=5 

7=865==O :>=F5=B@0FVW 7030;ь=>3> 1V;:0 V 3;>1C;V=V2. ' ?@>B8203C Fь><C 

2V4<VG0;>AO 4>AB>2V@=5 7@>AB0==O :>=F5=B@0FV9 0;ь1C<V=V2, A5G>28=8, 3;N:>78, 

E>;5AB5@>;C, �0;VN. ":@V< F8E 7<V=, 2V41C;>AO 7<5=H5==O F8B>;VB8G=>3> 

A8=4@><C, I> ?>7=0G8;>AO 7=865==O< 0:B82=>ABV �A�&, �;�&, ��&. 
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#>78B82=V 7<V=8 1V;:>2>3>, 2C3;52>4=>3>, ;V?V4=>3> V 2>4=>-

5;5:B@>;VB=>3> >1<V=V2 1C;8 ?>2’O70=V 7 ?>:@0I5==O< C<>2 ?@>6820==O B20@8=, 

7<V=>N A:;04C @0FV>=C B0 2V;ь=8< 4>ABC?>< 4> O:VA=>W 2>48. � 18 1V>EV<VG=8E 

?>:07=8:V2 BV;ь:8 4 (22,2 %) 28E>48;8 70 <56V 2V4?>2V4=8E =>@<, ?@>B5 ?>2=>W 

040?B0FVW 4> C<>2 ?5@51C20==O C ?@8BC;:C ?@>BO3>< 30 4V1 CB@8<0==O 4>AO3B8 

=5 240;>AO, ?@> I> A2V4G0Bь 28I5 =02545=V 40=V ;01>@0B>@=8E 4>A;V465=ь.  

&01;8FO 3.14 

�>=F5=B@0FVO 1V>EV<VG=8E ?>:07=8:V2 C A8@>20BFV :@>2V :;V=VG=> 74>@>28E 
A>10: ?V4 G0A ?5@51C20==O C ?@8BC;:C 4;O B20@8= 

�@C?8 B20@8= 1-0 4>10, n=11 30-0 4>10, n=11 60-0 4>10, n=11 $5D5@5
=B=0 
=>@<0 

#>:07=8:8 
M±m �� M±m �� M±m �� 
Lim Lim Lim 

�030;ь=89 
1V;>:, 3/; 

72,4±1,1 69,953
74,78 

67,3±0,6 65,913
68,64 

66,2±0,6 64,763
67,60 

54375 
69379 65371 63370 

�;ь1C<V=8, 3/; 27,5±1,0 25,443
29,65 

33,2±0,9 31,313
35,05 

33,4±0,9 31,373
35,36 

28340 
23334 30338 30338 

�;>1C;V=8, 3/; 46,5±2,2 41,643
51,27 

34,1±0,9 32,113
36,07 

32,5±0,7 30,973
34,13 

28346 
37359 29338 28336 

%5G>28=0, 
<<>;ь/; 

4,2±0,4 3,443
5,02 

5,8±0,3 5,133
6,53 

5,9±0,3 5,353
6,54 

2,93
10,4 2,036,7 4,538,0 4,837,2 

�@50B8=V=, 
<:<>;ь/; 

56,8±8,1 38,963
74,67 

81±4,8 70,523
91,48 

85,8±4,8 75,273
96,37 

353120 
303110 563102 563102 

�;N:>70, 
<<>;ь/; 

3,9±0,1 3,643
4,07 

4,9±0,2 4,513
5,27 

5,2±0,2 4,883
5,54 

3,936,6 
3,234,5 4,335,7 4,736,2 

�03. 1V;V@C1V=, 
<:<>;ь/; 

6,6±0,9 4,663
8,59 

5,7±0,5 4,733
6,72 

4,6±0,2 4,13-
5,12 

0310 
2,0312,0 3,038,2 3,436,0 

�0;V9, <<>;ь/; 3,8±0,1 3,713
3,96 

4,2±0,1 4,033
4,42 

4,5±0,1 4,193
4,80 

3,535,5 
3,634,2 3,834,7 3,735,1 

�0;ьFV9 703., 
<<>;ь/; 

2,5±0,10 
2,343
2,68 

2,5±0,05 
2,353
2,57 

2,5±0,10 
2,363
2,62 

1,983
3,00 2,2233,00 

2,223
2,67 

2,123
2,71 

(>AD>@ 
=5>@30=., 
<<>;ь/; 

1,3±0,10 
1,203
1,46 

1,4±0,04 
1,363
1,53 

1,4±0,04 
1,273
1,46 

0,931,7 
1,1031,70 

1,233
1,65 

1,103
1,60 

)>;5AB5@>;, 
<<>;ь/; 

2,0±0,1 1,903
2,15 

4,9±0,2 4,483
5,23 

5,7±0,2 5,243
6,09 

3,53
10,1 1,832,4 3,935,6 4,336,5 
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#D<@VF>4. �=0G5==O �� V Lim, 284V;5=V 68@=8< H@8DB><, 28E>4OBь 70 
<56V =>@< 

�0 60 4V1 ?5@51C20==O A>10: C ?@8BC;:C 2V4<VG5=> ?>:@0I5==O ABC?5=N 

?>:07=8:V2 <5B01>;VG=>3> ?@>DV;N 70 @0EC=>: =>@<0;V70FVW 2<VABC E>;5AB5@>;C 

V :@50B8=V=C, 7=878;0Aь 0:B82=VABь ��&, A?>AB5@V30;8AO ?>78B82=V =87EV4=V 

B5=45=FVW 7=0G5=ь �A�&, �;�&, ;C6=>W D>AD0B078, 7030;ь=>3> 1V;V@C1V=C, �(� 

V ���. *5 A2V4G8Bь ?@> ?>40;ьH5 ?>:@0I5==O 7030;ь=>3> AB0=C B20@8= G5@57 

7<V=8 >B>G5==O C ?@8BC;:C. 

&01;8FO 3.15 

�:B82=VABь D5@<5=BV2 2 A8@>20BFV :@>2V :;V=VG=> 74>@>28E A>10: ?V4 G0A 

?5@51C20==O C ?@8BC;:C 

�@C?8 B20@8= 1-0 4>10, n=11 30-0 4>10, n=11 60-0 4>10, n=11 $5D5@
5=B=0 
=>@<0 

#>:07=8:8 
M±m �� M±m �� M±m �� 
Lim Lim Lim 

�A�&, "4/; 67,2±9,7 45,793
88,58 

39,8±6,2 26,273
53,37 

29,4±2,1 24,83
33,92 

10354 
323130 14378 22342 

�;�&, "4/; 98,8±13,4 69,193
128,27 

72,1±4,5 62,133
82,06 

53,5±7,6 36,713
70,20 

10386 
453198 453103 31399 

��&, "4/; 8,5±1,2 5,753
11,16 

5,8±0,4 4,943
6,70 

3,6±0,4 2,783
4,49 

038 
5317 438 337 

�C6=0 
D>AD0B070, 
"4/; 

109,2±16 
73,933
144,43 

87,4±10 
65,023
109,7 

73,2±4,3 
63,783
82,58 

353
121 323189 433150 54395 

�;ьD0-
0<V;070, 
<<>;ь/; 

899,7±78 
726,03
1073,1 

700,6±98 
483,33
917,9 

723,5±63 
582,83
864,1 

3223
1310 45531220 33631300 

3483
1121 

�@50B8=:V-
=070, "4/; 

294,3±21 247,23
341,3 

243,5±21 196,83
290,2 

194,2±22 144,63
243,7 

643
314 1673457 1023312 993301 

���, "4/; 377,9±59 246,63
509,3 

239,2±29 174,63
303,7 

182,8±27 121,53
244,1 

243
388 453672 763390 563305 

#D<@VF>4. #>:07=8:8 �� V Lim, 7=0G5==O O:8E 287=0G5=V 68@=8< 

H@8DB><, 28E>4OBь 70 <56V 2V4?>2V4=8E @5D5@5=B=8E =>@< 

�AV FV 7<V=8 ?>2’O70=V 7 2V4=>2;5==O< <’O7>2>W <0A8 V =>@<0;V70FVN 

>1<V==8E ?@>F5AV2 ?VA;O 60 4V1 ?5@51C20==O C H5;B5@V.  >6=0 284V;8B8 >:@5<> 

B5, I> 7<V=0 28?04:>2>W W6V =0 @53C;O@=89 V 710;0=A>20=89 @0FV>= ?@825;8 4> 
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4>AB>2V@=>3> 7@>AB0==O 2<VABC E>;5AB5@>;C B0 3;N:>78. ' A2>N G5@3C, 

7<5=H5==O 70?0;ь=>3> ?@>F5AC AC?@>2>46C20;>Aь 7<5=H5==O< 2<VABC 

7030;ь=>3> 1V;:0 70 @0EC=>: 7=865==O 2<VABC 3;>1C;V=V2. +5@57 60 4V1 

?5@51C20==O A>10: C ?@8BC;:C 7 18 1V>EV<VG=8E B5ABV2 A8@>20B:8 :@>2V >48= 

(5,55 %) 28E>482 70 <56V =>@<8. &0:0 ?>78B82=0 48=0<V:0 4> 7=865==O, 

?>:07=8:0, O:89 28E>482 70 <56V =>@<8 BV;ь:8 C 42>E B20@8= AB0@H>W 2V:>2>W 

3@C?8 G5@57 60 4V1 ?5@51C20==O A>10: C ?@8BC;:C, A2V4G8Bь ?@> 040?B0FVN 

1V;ьH>ABV B20@8= 4> =>28E C<>2 C?@>4>26 40=>3> ?@><V6:C G0AC. 

$57C;ьB0B8 Fь>3> ?V4@>74V;C 28A2VB;5=> 2 ?C1;V:0FVOE [258]. 

 

3.3. #>@V2=O;ь=89 0=0;V7 040?B0FVW :>BV2 C ?@8BC;:0E 4> @V7=>W 3>4V2;V 
� ':@0W=V AB0NBь 0:BC0;ь=8<8 ?>40;ьH0 @>7@>1:0 B0 =0C:>25 

>1ґ@C=BC20==O >FV=>G=8E :@8B5@VW2 040?B0FVW :>BV2, I> CB@8<CNBьAO C 

?@8BC;:0E, 0 B0:>6 282G5==O D0:B>@V2, I> 2?;820NBь =0 AB0= 74>@>2'O B20@8= 

4> =>28E C<>2 VA=C20==O. "4=8< 7 B0:8E D0:B>@V2 є A:;04 @0FV>=V2 3>4V2;V 

B20@8=, O:89 C ?@8BC;:0E 70728G09 @V7:> 2V4@V7=OєBьAO 2V4 B8E 28?04:>28E 

?@>4C:BV2 E0@GC20==O, O:V A?>6820;8 157?@8BC;ь=V B20@8=8 70 <560<8 

?@8BC;:C. 

 5B>N 40=>3> ?V4@>74V;C @>1>B8 є ?>@V2=O==O ;01>@0B>@=8E :@8B5@VW2 

AB0=C 74>@>2'O 157?@8BC;ь=8E :>BV2 2 C<>20E ?5@51C20==O C ?@8BC;:C 4;O 

B20@8= C 70;56=>ABV 2V4 :0B53>@VW @V7=8E :>@<V2. 

�> 5:A?5@8<5=BC V7 7030;ь=>3> G8A;0 157?@8BC;ь=8E :>BV2, I> 

CB@8<C20;8Aь C ?@8BC;:C 4;O 4><0H=VE B20@8=, 1C;> 2V4V1@0=> V >1AB565=> 29 

:;V=VG=> 74>@>28E :>BV2 @V7=>W AB0BV 2V4 2-E <VAOFV2 4> 8 @>:V2 V7 70AB>AC20==O< 

:;V=VG=8E, 35<0B>;>3VG=8E B0 1V>EV<VG=8E <5B>4V2. �C;> ?@>2545=> 287=0G5==O 

682>W <0A8, 11 1V>EV<VG=8E ?>:07=8:V2 A8@>20B:8 :@>2V V 12 35<0B>;>3VG=8E 

B5ABV2. &20@8=8 1C;8 >1AB565=V =0 G0A =04E>465==O C ?@8BC;>:, G5@57 30 V 60 

4V1 ?5@51C20==O C =ь><C. ' 70;56=>ABV 2V4 :0B53>@VW :>@<C 1C;> AB2>@5=> 3-8 

3@C?8 :>BV2: 3@C?0 №1, (n=14) >45@6C20;0 @0FV>= :0B53>@VW ?@5<VC<; 3@C?0 № 2, 
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(n=5) 3 @0FV>= :0B53>@VW E>;VAB8:; 3@C?0 № 3, (n=10) 3 @0FV>= :0B53>@VW AC?5@-

?@5<VC<. 

#V4 G0A >1@>1:8 F8D@>2>3> <0B5@V0;C ?>?5@H5 1C2 70AB>A>20=89 :@8B5@V9 

�@0A:5;0-'>;;VA0 4;O 287=0G5==O AB0B8AB8G=>W 7=0G8<>ABV ;01>@0B>@=8E B5ABV2 

7 28I573040=8E 2=5?>2’O70=8E 3@C? №1,2 V 3, G0AB8=0 7 O:8E =5 4>AO3;0 Fь>3> 

@V2=O (B01;.3.18). #VA;O Fь>3> ?@>2>48;8 ?>40;ьH89 0=0;V7 40=8E 70 :@8B5@Vє< 

�0==0-�>=D5@@>=V 4;O 287=0G5==O 4>AB>2V@=>W @V7=8FV @V2=O ;01>@0B>@=8E 

?>:07=8:V2 <V6 F8<8 3@C?0<8 2 70;56=>ABV 2V4 :0B53>@VW :>@<C, =0 O:><C 

CB@8<C20;8Aь :>B8 (B01;. 3.16, 3.17).  

&01;8FO 3.16 

�8=0<V:0 4>AB>2V@=> 2V4<V==8E ?>:07=8:V2 ;59:>?>57C :>BV2 7 @V7=8E 3@C? 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 
1 

3@C?0, 
n=14 

2 
3@C?0, 

n=5 

3 
3@C?0, 
n=10 

*P 
**13

2 
**13

3 
**23

3 

�59:>F8B8, 
109/; 

1 15,9 10 9,7 0,006 0,18 0,007 1 
30 14,2 8,3 7,37 0,043 0,259 0,064 1 
60 8,5 8,7 6,83 0,307 - - - 

�>78=>DV;8, 
109/; 

1 0,54 0,1 0,13 0,005 0,057 0,012 1 
30 0,21 0,09 0,1 0,419 - - - 
60 0,14 0,17 0,12 0,682 - - - 

 >=>F8B8, 
109/; 

1 0,29 0,57 0,46 0,146 - - - 

30 0,17 0,35 0,47 0,032 0,702 0,027 1 

60 0,18 0,44 0,33 0,06 - - - 

%53<5=B>O45@=V 
=59B@>DV;8, 

109/; 

1 10,5 6,4 4,9 0,004 0,571 0,003 0,639 
30 9,1 4,4 4,9 0,026 0,155 0,047 1 
60 5,5 4,2 4,4 0,152 - - - 

#D<@VF>4. * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0; ** 3 P 70 :@8B5@Vє< 

�0==0-�>=D5@@>=V. #>:07=8:8, 284V;5=V 68@=8< H@8DB><, 2V4@V7=ONBьAO 

4>AB>2V@=> (Pf0,05) 

' @57C;ьB0BV ?@>2545=8E 4>A;V465=ь 2AB0=>2;5=> =0ABC?=5. #>:07=8:8 

;59:>?>57C 70 :@8B5@VO<8 �@0A:5;0-'>;;VA0 B0 �0=0-�>=D5@@>=V 2 CAVE 

4>A;V4=8E 3@C?0E ?@>BO3>< 45O:8E B5@<V=V2 A?>AB5@565=ь 715@V30;8 

AB0B8AB8G=C 7=0G8<VABь, 3>;>2=8< G8=>< =0 1 V 30 4>1C 4>A;V4C (B01;. 3.16). 
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#>@V2=NNG8 70 :@8B5@Vє< �0==0-�>=D5@@>=V @V25=ь ?>:07=8:V2 

5@8B@>F8B>?>57C <V6 ?5@H>N V 4@C3>N 3@C?0<8 :>BV2, AB0B8AB8G=> 4>AB>2V@=C 

@V7=8FN 2AB0=>28;8 BV;ь:8 =0 30 4>1C ?5@51C20==O :>BV2 C ?@8BC;:C 70 

:V;ь:VABN 5@8B@>F8BV2 V 70 B0:8<8 ?>:07=8:0<8, O: A5@54=V9 >1’є< 5@8B@>F8BV2, 

35<0B>:@8B B0 2<VAB 35<>3;>1V=C (B01;. 3.17). 

&01;8FO 3.17 

�8=0<V:0 4>AB>2V@=> 2V4<V==8E ?>:07=8:V2 5@8B@>?>57C :>BV2 7 @V7=8E 3@C? 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 
1 

3@C?0, 
n=14 

2 
3@C?0, 

n=5 

3 
3@C?0, 
n=10 

*$ 
**13

2 
**133 

**23
3 

�@8B@>F8B8, 
1012/; 

1 4,57 5,60 9,00 <0,001 0,816 <0,001 0,081 

30 5,10 7,72 8,36 0,001 0,021 0,001 1 

60 6,00 7,24 8,86 <0,001 0,472 <0,001 0,115 
%5@54=V9 
>1’є< 

5@8B@>F8BV2, 
D; 

1 36,0 55,0 52,0 0,012 0,066 0,032 1 

30 38,6 52,8 52,0 <0,001 0,003 0,001 1 

60 40,5 50,9 50,8 0,004 0,073 0,008 1 

�5<0B>:@8B, 
% 

1 26,30 33,10 49,00 <0,001 0,453 <0,001 0,125 

30 28,25 39,2 41,85 <0,001 0,004 <0,001 1 

60 28,55 38,1 43,4 <0,001 0,622 <0,001 0,186 

�5<>3;>1V=, 
3/; 

1 101 119 127 0,151 - - - 

30 109 147 124 0,048 0,042 0,973 0,337 

60 139 131 128 0,082 - - - 

�V<D>F8B8, 
109/; 

1 4,40 2,47 3,27 0,116 - - - 

30 3,72 2,24 2,48 0,036 0,331 0,045 - 

60 2,61 2,9 2,24 0,092 - - - 
#D<@VF>4. * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0; ** 3 P 70 :@8B5@Vє< �0==0-

�>=D5@@>=V. #>:07=8:8 284V;5=V 68@=8< H@8DB>< 2V4@V7=ONBьAO (Pf0,05) 

�>AB>2V@=C @V7=8FN 35<0B>;>3VG=8E ?>:07=8:V2 <V6 1->N B0 3->N 3@C?0<8 

:>BV2 28O28;8 70 2<VAB>< 5@8B@>F8BV2, 70 A5@54=V< WE >1’є<>< B0 35<0B>:@8B>< 

=0 2AVE B5@<V=0E 4>A;V465==O, 0 B0:>6 70 :V;ь:VABN ;59:>F8BV2 V 5>78=>DV;V2 

BV;ь:8 =0 ?5@HC 4>1C 4>A;V4C. 
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$V7=8FO :V;ь:>ABV A53<5=B>O45@=8E =59B@>DV;V2 28O2;5=0 <V6 40=8<8 

3@C?0<8 =0 ?5@HC V 30 4>1C, 0 <>=>F8BV2 V ;V<D>F8BV2 3 BV;ь:8 =0 30-BC. 

�>AB>2V@=>W @V7=8FV :V;ь:>ABV F8E 35<0B>;>3VG=8E ?>:07=8:V2 2 V=HV B5@<V=8 

4>A;V465==O =5 2AB0=>28;8. #>@V2=O==O 7=0G5=ь 28I573040=8E 35<0B>;>3VG=8E 

B5ABV2 <V6 2->N B0 3->N 3@C?0<8 B20@8= =5 2:07C20;> =0 4>AB>2V@=C @V7=8FN 

<V6 =8<8 =0 2AVE B5@<V=0E 5:A?5@8<5=BC.  

$V25=ь B0:8E ?>:07=8:V2 O: 107>DV;8, B@><1>F8B8 V ?0;8G:>O45@=V 

=59B@>DV;8 =5 4>AO3 AB0B8AB8G=>W 7=0G8<>ABV (Pg0,05) ?V4 G0A 4>A;V4C 70 

:@8B5@Vє< �@0A:5;0-'>;;VA0 (B01; 3.18). 

&01;8FO 3.18 

�8=0<V:0 35<0B>;>3VG=8E ?>:07=8:V2 ?V44>A;V4=8E :>BV2 C @V7=8E 3@C?0E, 
I> =5 4>AO3;8 AB0B8AB8G=>W 7=0G8<>ABV 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O 
<V6 3@C?0<8 

1 3@C?0, 
n=14 

2 3@C?0, 
n=5 

3 3@C?0, 
n=10 

*P 

�07>DV;8, 109/; 
1 0 0 0 0,178 

30 0 0 0 0,585 
60 0 0 0 0,585 

&@><1>F8B8, 109/; 
1 298 393 315 0,651 

30 308 295 345 0,995 
60 323 319 245 0,220 

#0;8G:>O45@=V 
=59B@>DV;8, 109/; 

1 0,16 0,10 0,11 0,665 

30 0,13 0,18 0,16 0,522 

60 0,07 0,13 0,12 0,422 
#D<@VF>4. * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0 
 
#@>2545==O 0=0;V7C 35<0B>;>3VG=8E ?>:07=8:V2 C <560E :>6=>W 7 3-E 

>:@5<8E 3@C? B20@8= ?@>BO3>< CAVE B5@<V=V2 4>A;V465==O 70 :@8B5@Vє< 

(@V4<0=0 28O28;> 7=0G8<V 2V4<V==>ABV @V2=O 4-E ?>:07=8:V2 (33,3 % 2V4 

7030;ь=>W :V;ь:>ABV B5ABV2) C ?5@HV9 3@C?V, 2-E (16,6 %) 3 C  4@C3V9 V 6>4=>3> 

(0 %) 3 C  B@5BV9 3@C?V B20@8= (B01;. 3.19). *5 A2V4G8Bь, I> 1V;ьHVABь 

35<0B>;>3VG=8E ?>:07=8:V2 C :>BV2 C 2AVE 3-E 3@C?0E 70;8H0;8Aь =0 >4=><C @V2=V 

7 ?5@H>W 4> 60-W 4>18, 70 28=OB:>< 3@C?8 №1, 45 2AB0=>2;5=> 4>AB>2V@=5 
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7=865==O 2 F59 ?@><V6>: G0AC :V;ь:>ABV ;59:>F8BV2, 5>78=>DV;V2, 

A53<5=B>O45@=8E =59B@>DV;V2 V 7@>AB0==O 35<0B>:@8BC. "B65, 2 FV9 3@C?V 3 

=091V;ьH0 :V;ь:VABь 2V4E8;5=ь ?>:07=8:V2 3 33,3 %, I>, A:>@VH 70 2A5, 

7C<>2;5=> ?@8ACB=VABN C 3@C?V №1 G0AB8=8 B20@8= <>;>4>3> 2V:C V ?>ABC?>28< 

7=865==O< ?@>O2V2 70?0;5==O 2 45O:8E 7 =8E ?@>BO3><  ?5@51C20==O C 

?@8BC;:C. ' 3@C?V №2 4>AB>2V@=V 7<V=8 ?>:07=8:V2 1C;8 70DV:A>20=V BV;ь:8 C 

16,6 % 28?04:V2, 0 A0<5 4>AB>2V@=5 7=865==O 2<VABC A53<5=B>O45@=8E 

=59B@>DV;V2 V 7@>AB0==O :V;ь:>ABV 5@8B@>F8BV2. ' 3@C?V №3 CAV 35<0B>;>3VG=V 

?>:07=8:8 ?@>BO3>< 60 4V1 70;8H0;8Aь =0 >4=0:>2><C @V2=V. 

&01;8FO 3.19 

�V4<V==VABь @V2=O 35<0B>;>3VG=8E ?>:07=8:V2 :>BV2 C <560E >:@5<8E 3@C? 

#>:07=8: 1 3@C?0, 
n=14 

2 3@C?0, 
n=5 

3 3@C?0, 
n=10 

�59:>F8B8, 109/; 0,039 0,074 0,103 

�V<D>F8B8, 109/; 0,257 0,247 0,461 

�>78=>DV;8, 109/; 0,017 0,165 0,975 

�07>DV;8, 109/; 0,807 1 1 
 >=>F8B8, 109/; 0,417 0,387 0,273 
%53<5=B>O45@. 
=59B@>DV;8, 109/; 0,017 0,022 0,461 

#0;8G:>O45@=V 
=59B@>DV;8, 109/; 0,607 0,819 0,799 

�@8B@>F8B8, 1012/; 0,061 0,015 0,407 

�5<>3;>1V=, 3/; 0,084 0,165 0,497 

�5<0B>:@8B, % 0,004 0,35 0,15 

%5@54=V9 >1’є< 
5@8B@>F8B0, D; 0,138 0,819 0,301 

&@><1>F8B8, 109/; 0,516 0,549 0,905 
#D<@VF>4. #>:07=8:8 284V;5=V 68@=8< H@8DB>< 2V4@V7=ONBьAO (Pf0,05) 
#>@V2=NNG8 @57C;ьB0B8 4>A;V465=ь :>BV2 1->W B0 2->W 3@C? 70 :@8B5@Vє< 

�0==0-�>=D5@@>=V =5 2AB0=>28;8 AB0B8AB8G=> 7=0GCI>W @V7=8FV @V2=O B0:8E 

?>:07=8:V2, O: 7030;ь=89 1V;>:, 3;>1C;V=8, A5G>28=0, 7030;ь=89 1V;V@C1V=, 

�;�&, 7030;ь=89 �0;ьFV9 G5@57 60 4V1 4>A;V465==O (B01;. 3.20).  
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&01;8FO 3.20 

�8=0<V:0 4>AB>2V@=> 2V4<V==8E ?>:07=8:V2 <5B01>;VG=>3> ?@>DV;N :>BV2 7 
@V7=8E 3@C? 

#>:07=8: �>10 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 
1 

3@C?0, 
n=14 

2 
3@C?0, 

n=5 

3 
3@C?0, 
n=10 

*P **1-2 **1-3 **2-3 

�030;ь=89 
1V;>:, 3/; 

1 69,9 74,3 79,5 <0,001 0,135 0,001 0,582 
30 68,9 66,3 77,3 0,001 1 0,002 0,032 

60 68,9 68,5 77,1 0,002 1 0,005 0,014 

�;ь1C<V=8
3/; 

1 26,1 28,6 29,0 0,005 0,102 0,009 1 
30 26,8 28,7 30,5 <0,001 0,091 0,001 0,765 
60 27,2 32,0 30,1 <0,001 0,001 0,003 0,425 

�;>1C;V=8, 
3/; 

1 43,3 45,7 50,4 0,024 0,609 0,021 1 
30 42,5 37,6 46,8 0,060 - - - 
60 41,4 32,2 47,4 0,001 0,233 0,049 0,001 

%5G>28=0, 
<<>;ь/; 

1 7,25 7,50 7,80 0,305 - - - 
30 6,75 8,23 8,35 0,021 0,260 0,026 1 
60 5,60 7,80 8,50 <0,001 0,081 0,001 0,616 

�C6=0 
D>AD0B070, 
"4/; 

1 126,8 29,6 34,6 <0,001 0,004 0,001 1 
30 121,8 62,5 37,1 <0,001 0,199 0,001 0,205 
60 93,7 35,9 39,6 <0,001 0,026 0,001 1 

�030;ь=89 
1V;V@C1V=, 
<:<>;ь/; 

1 3,9 8,7 1,8 0,002 0,141 0,115 0,002 

30 4,1 9,9 1,4 0,001 0,063 0,134 0,001 

60 3,1 3,9 1,5 0,041 1 0,089 0,101 
�030;ь=89 
�0;ьFV9, 
<<>;ь/; 

1 2,95 2,14 2,17 0,005 0,030 0,018 1 
30 2,85 2,11 2,26 0,002 0,006 0,031 0,924 
60 2,55 2,36 2,25 0,013 0,556 0,010 1 

!5>@30=VG. 
(>AD>@, 
<<>;ь/; 

1 2,55 1,01 1,27 <0,001 
<0,00

1 
0,001 0,779 

30 2,40 1,22 1,15 <0,001 0,007 0,001 1 
60 2,15 1,16 1,23 0,001 0,012 0,003 1 

�;�&, 
"4/; 

1 93,2 66,0 45,4 0,296 - - - 
30 68,4 94.0 43,0 0,026 1 0,056 0,77 
60 50,8 49.0 47,2 0,959 - - - 

#D<@VF>4. * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0; ** 3 P 70 :@8B5@Vє< �0==0-

�>=D5@@>=V. #>:07=8:8 284V;5=V 68@=8< H@8DB>< 2V4@V7=ONBьAO (Pf0,05). 

!0 2V4<V=C 2V4 Fь>3> @V7=8FO 2<VABC 0;ь1C<V=V2 <V6 1 B0 2 3@C?0<8 1C;0 

28A>:> 4>AB>2V@=>N A0<5 =0 60 4>1C 4>A;V4C. �>AB>2V@=0 @V7=8FO 0:B82=>ABV 

;C6=>W D>AD0B078 B0 2<VABC =5>@30=VG=>3> (>AD>@C <V6 1 B0 2 3@C?0<8 B20@8= 
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2V4<VG0;0AO =0 ?5@HC B0 60 4>1C 4>A;V465==O (;C6=0 D>AD0B070) B0 ?@>BO3>< 

CAь>3> 4>A;V4C (=5>@30=VG=89 (>AD>@). �0 :@8B5@Vє< �0==0-�>=D5@@>=V 

AB0B8AB8G=> 7=0G8<0 @V7=8FO ?>:07=8:V2 <V6 1->W B0 3->W 3@C?0<8 1C;0 

2AB0=>2;5=0 =0 2AVE B5@<V=0E 4>A;V465==O I>4> B0:8E B5ABV2, O: =5>@30=VG=89 

(>AD>@, 7030;ь=89 �0;ьFV9, ;C6=0 D>AD0B070, 0;ь1C<V=8 V 7030;ь=89 1V;>:. 

$V7=8FO 1C;0 =5 7=0GCI>N 4;O 7030;ь=>3> 1V;V@C1V=C, 70 28=OB:>< 60 4>18 

5:A?5@8<5=BC, 4;O �;�& 3 ?@>BO3>< CAь>3> 4>A;V465==O, 4;O A5G>28=8 3 =0 

?5@HC 4>1C 4>A;V4C V 4;O 3;>1C;V=V2 3 =0 30 4>1C. #>@V2=NNG8 70 :@8B5@Vє< 

�0==0-�>=D5@@>=V 1V>EV<VG=V ?>:07=8:8 2 :>BV2 2->W B0 3->W 3@C?, =5 2AB0=>28;8 

AB0B8AB8G=> 7=0GCI>W @V7=8FV ?@>BO3>< 2Aь>3> 4>A;V4C 2<VABC 0;ь1C<V=V2, 

A5G>28=8, 7030;ь=>3> �0;ьFVN V =5>@30=VG=>3> (>AD>@C, 0 B0:>6 0:B82=>ABV 

;C6=>W D>AD0B078 V �;�&. �>AB>2V@=C @V7=8FN 2<VABC 7030;ь=>3> 1V;V@C1V=C 

2V4<VG0;8 <V6 1->N V 30->N A?>AB5@565=ь, 0 2<VABC 7030;ь=>3> 1V;:0 V 3;>1C;V=V2 

3 2V4?>2V4=> =0 30 V 60 4>1C. �:B82=VABь �A�& B0 2<VAB :@50B8=V=C 70 :@8B5@Vє< 

�@0A:5;0-'>;;VA0 =5 4>AO3;8 4>AB>2V@=>ABV (Pg0,05) 70 25Aь ?5@V>4 ?@>2545==O 

4>A;V4C (B01;. 3.21). 

&01;8FO 3.21 
�V>EV<VG=V ?>:07=8:8 A8@>20B:8 :@>2V, I> =5 4>AO3;8 AB0B8AB8G=>W 

7=0G8<>ABV, 2 4>A;V4=8E :>BV2 @V7=8E 3@C? 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 
3@C?0<8 

1 
3@C?0, 
n=14 

2 
3@C?0, 

n=5 

3 3@C?0, 
n=10 

$ 3 70 :@8B5@Vє< 
�@0A:5;0-'>;;VA0 

�A�&, 
"4/; 

1 45,0 56,0 29,8 0,435 
30 32,4 47.0 27,6 0,052 
60 23,9 38,0 30,3 0,124 

�@50B8=V=, 
<:<>;ь/; 

1 76,2 90,7 88,5 0,270 
30 76,8 77,2 91,4 0,096 
60 82,2 65,4 91,6 0,054 

 

�=0;V7CNG8 >45@60=V 40=V 70 4>?><>3>N :@8B5@VO (@V4<0=0, O:89 

4>72>;Oє >FV=8B8 2V@>3V4=VABь 48=0<V:8 :>6=>3> 7 1V>EV<VG=8E ?>:07=8:V2 
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?@>BO3>< CAVE B@ь>E B5@<V=V2 2 :>6=V9 7 3-E >:@5<8E 3@C? :>BV2, 2AB0=>28;8 

4>AB>2V@=C 2V4<V==VABь 3-E ?>:07=8:V2 (27,3 %) C ?5@HV9 3@C?V, 5-8 (45,5%) 3 C 

4@C3V9 V 3-E (27,3 %) 3 C B@5BV9 3@C?V :>BV2 (B01;. 3.22). 

&01;8FO 3.22 

�V4<V==>ABV @V2=O 1V>EV<VG=8E B5ABV2 C <560E >:@5<8E 3@C? :>BV2  

#>:07=8: *1 3@C?0, 
n=14 

*2 3@C?0, 
n=5 

*3 3@C?0, 
n=10 

�;ь1C<V=8, 3/; 0,526 0,015 0,150 

�030;ь=89 1V;>:, 3/; 0,109 0,091 0,004 

�;>1C;V=8, 3/; 0,013 0,015 0,002 

�;�&, "4/; 0,257 0,041 1 

�A�&, "4/; 0,232 0,165 0,497 

�C6=0 D>AD0B070, 
"4/; 0,001 0,047 0,007 

�030;ь=89 1V;V@C1V=, 
<:<>;ь/; 0,617 0,091 0,497 

�030;ь=89 �0;ьFV9, 
<<>;ь/; 0,257 0,022 0,741 

!5>@30=VG=89 
(>AD>@, <<>;ь/; <0,001 0,142 0,207 

%5G>28=0, <<>;ь/; 0,223 0,819 0,741 

�@50B8=V=, <:<>;ь/; 0,931 0,549 0,670 

 

#D<@VF>4.* 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 

287=0G5=V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (Pf0,05) ?@>BO3>< 

4>A;V4C 

&0:8< G8=><, C 3@C?V B20@8= №1, I> CB@8<C20;8Aь =0 @0FV>=V :0B53>@VW 

?@5<VC<, ?>:07=8:0<8, O:V 4>AB>2V@=> 7=86C20;8Aь ?@>BO3>< CAь>3> ?5@V>4C 

A?>AB5@565=ь, 28O28;8Aь 3;>1C;V=8, ;C6=0 D>AD0B070 V =5>@30=VG=89 (>AD>@. 

*5 є >7=0:>N 7<5=H5==O <>6;82>W 70?0;ь=>W @50:FVW (7=865==O 2<VABC 

3;>1C;V=V2) V 71V;ьH5==O 2V:C B20@8= ?@>BO3>< 4>A;V4C (;C6=0 D>AD0B070 V 

=5>@30=VG=89 (>AD>@). 
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' 3@C?V :>BV2 №2, O:8< 73>4>2C20;8 :>@<8 :0B53>@VW E>;VAB8:, C?@>4>26 

CAь>3> 5:A?5@8<5=BC 4>AB>2V@=> 7@>A;0 :>=F5=B@0FVO 0;ь1C<V=V2 V 7030;ь=>3> 

�0;ьFVN =0 B;V 7=865==O :>=F5=B@0FVW 3;>1C;V=V2, I> є ?>:07=8:>< ?>A8;5==O 

0;ь1C<V=A8=B57CNG>W DC=:FVW ?5GV=:8. !0 60 4>1C 2 FV9 3@C?V AB01V;V7C20;0Aь 

0:B82=VABь �;�& V ;C6=>W D>AD0B078. 

�8=0<V:0 1V>EV<VG=8E B5ABV2 C 3@C?V :>BV2 №3, I> >B@8<C20;8 :>@< 

:0B53>@VW AC?5@-?@5<VC<, E0@0:B5@87C20;0Aь 2V@>3V4=8<8 2V4<V==>ABO<8 @V2=O 

BV;ь:8 B@ь>E ?>:07=8:V2 ?@>BO3>< CAь>3> 4>A;V4C, 0 A0<5 3 7=865==O< 

:>=F5=B@0FVW 7030;ь=>3> 1V;:0 70 @0EC=>: 7=865==O G0AB:8 3;>1C;V=V2, I> є 

?>:07=8:>< 7<5=H5==O V=B5=A82=>ABV 70?0;ь=>3> ?@>F5AC, 0 B0:>6 

AB01V;V70FVєN 0:B82=>ABV ;C6=>W D>AD0B078. %0<5 0:B82=VABь Fь>3> D5@<5=BC 

1C;0 =091V;ьH 20@V015;ь=8< B5AB>< 2 CAVE B@ь>E 3@C?0E, :>;820==O @V2=O O:>3> 

1C;8 AB0B8AB8G=> 4>2545=8<8. 

!0 >A=>2V 70AB>AC20==O :@8B5@VO (@V4<0=0 1C;> ?@>45<>=AB@>20=>, I> 

CAV :>@<8 28I>W :0B53>@VW ?>78B82=> 2?;820;8 =0 AB0= >1<V==8E ?@>F5AV2 C 

:>BV2, I> >?8=8;8Aь C ?@8BC;:C. #@>B5 73>4>2C20==O :>6=>3> >:@5<>3> :>@<C 

7 G0A>< 2 :>6=V9 >:@5<V9 3@C?V B20@8= AC?@>2>46C20;>Aь 4>AB>2V@=8<8 

2V4<V==>ABO<8 @V7=8E 1V>EV<VG=8E B5ABV2.  

�5O:V 7 =8E 1C;8 ?@8B0<0==V CAV< 3@C?0<, =570;56=> 2V4 :0B53>@VW :>@<0 

(?>:07=8:8 >1<V=C 1V;:V2, 7>:@5<0 3;>1C;V=8), ;C6=0 D>AD0B070, I> 2V4?>2V40є 

70 ?@>F5A8 D>AD8@8;N20==O V 45D>AD>@8;N20==O.  

�V4<V==>ABV @V2=O V=H8E 1V>EV<VG=8E B5ABV2 A?>AB5@V30;8Aь 2 @V7=8E 

3@C?0E, 0 A0<5: 7030;ь=>3> �0;ьFVN V 0;ь1C<V=V2, :>=F5=B@0FVO O:8E 7@>AB0;0, V 

0:B82=VABь �;�&, I> AB020;0 AB01V;ь=>N C 3@C?V №2, 45 B20@8=8 >45@6C20;8 

:>@< =0928I>W :0B53>@VW E>;VAB8:.  

�V;ьH AE>60 <5B01>;VG=0 2V4?>2V4ь =0 ?52=C :0B53>@VN :>@<0 28O28;0Aь C 

3@C?0E :>BV2 №1 V №3 3 >4=0:>2V :V;ь:VA=V (27,3 %) V O:VA=V 2V4<V==>ABV 

1V>EV<VG=8E B5ABV2 70 70AB>AC20==O :>@<V2 :0B53>@VW ?@5<VC< V AC?5@-?@5<VC< 

2V4?>2V4=>.  
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�0AB>AC20==O :>@<C :0B53>@VW E>;VAB8: AC?@>2>46C20;>Aь 1V;ьH>N 

:V;ь:VABN 4>AB>2V@=8E 2V4<V==>AB59 @V7=8E 1V>EV<VG=8E B5ABV2 (45,5 %). *V 40=V 

4>72>;ONBь 7@>18B8 28A=>2>:, I> 40=89 :>@< 70 2?;82>< =0 <5B01>;VG=V 

?>:07=8:8 B20@8= 2V4@V7=OєBьAO 2V4 V=H8E.  

*5 70A2V4GCє GCB;82VABь V V=D>@<0B82=VABь @57C;ьB0BV2 ;01>@0B>@=8E 

B5ABV2, I> 4>72>;ONBь >FV=8B8 >A>1;82>ABV 040?B82=>W @50:FVW B20@8= =0 @V7=V 70 

A:;04>< V :0B53>@VєN :>@<8. �0=V 28A=>2:8 1C;8 ?V4B25@465=V 7<V=0<8 

?>:07=8:V2 682>W <0A8 B20@8= 7 @V7=8E 3@C? ?@>BO3>< 5:A?5@8<5=BC.  

�>AB>2V@=C 2V4<V==VABь ?>:07=8:V2 682>W <0A8 :>BV2 <V6 B@ь><0 3@C?0<8 

70 :@8B5@Vє< �0==0-�>=D5@@>=V 2V4<VG0;8 ?@>BO3>< CAь>3> ?5@V>4C 

A?>AB5@565=ь, 7>:@5<0 <V6 1->N V 3->N B0 1->N V 2->N 3@C?0<8.  V6 2-3>N V 3-

>N AB0@H8<8 2V:>28<8 3@C?0<8 4>AB>2V@=>W @V7=8FV 7<V= 682>W <0A8 =5 

2V4<VG0;8 (B01;.3.23). 

&01;8FO 3.23 

�8=0<V:0 682>W <0A8 ?V44>A;V4=8E :>BV2 C @V7=8E 3@C?0E 

#>:07=8: 
�>10 

4>A;V4C 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 

1 

3@C?0, 

n=14 

2 

3@C?0, 

n=5 

3 

3@C?0, 

n=10 

*P **1-2 **1-3 **2-3 

�820 

<0A0, :3 

1 1,33 3,4 3,6 <0,001 <0,001 <0,001 1 

30 1,49 4,1 4,3 <0,001 0,002 <0,001 1 

60 2,15 4,5 4,75 <0,001 0,003 <0,001 1 

#D<@VF>4. * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0; ** 3 P 70 :@8B5@Vє< 

�0==0-�>=D5@@>=V; #>:07=8:8, 7=0G5==O O:8E 287=0G5=V 68@=8< H@8DB><, 

4>AB>2V@=> 2V4@V7=ONBьAO (P f 0,05) 

�0AB>AC20==O :@8B5@VN (@V4<0=0 4>72>;8;> 2AB0=>28B8 4>AB>2V@=C 

@V7=8FN ?>:07=8:V2 682>W <0A8 B20@8= ?@>BO3>< CAь>3> 4>A;V4C 2 <560E 

>:@5<8E 3@C?, I> A2V4G8Bь ?@> ?>78B82=C 48=0<V:C 2?;82C 3>4V2;V :>BV2 B@ь><0 

20@V0=B0<8 :>@<V2 C =570;56=>ABV 2V4 WE :0B53>@VW. 
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'AV B@8 :0B53>@VW :>@<V2 C :>6=V9 7 3-E 3@C? :>BV2 A?@8O;8 4>AB>2V@=><C 

7@>AB0==N 682>W <0A8 2 ?5@V>4 G0AC 7 ?5@H>W 4> 60 4>18 4>A;V465=ь. )>G0 

ABC?V=ь 2V@>3V4=>ABV C 3@C?V №2 2V4@V7=O2AO 2V4 B0:>W C 3@C?0E №1 V №3 (B01;. 

3.24). 

&01;8FO 3.24 

�8=0<V:0 682>W <0A8 ?V44>A;V4=8E :>BV2 C <560E 3@C? 

#>:07=8: 
*1 3@C?0, 

n=14 

*2 3@C?0, 

n=5 

*3 3@C?0, 

n=10 

�820 <0A0, :3 <0,001 0,007 <0,001 

#D<@VF>4. * 3 P 70 :@8B5@Vє< (@V4<0=0 

&0:8< G8=><, 70AB>AC20==O 1C4ь-O:>3> 7 F8E :>@<V2 ?@>BO3>< 60 4V1 

A?@8Oє, E>G0 9 ?>-@V7=><C, 040?B0FVW >@30=V7<C B20@8= 2AVE 3->E 3@C? 4>  C<>2 

?@8BC;:C. ' B>9 65 G0A AB0B8AB8G8=> 4>2545=0 4>AB>2V@=0 @V7=8FO @V2=O 

35<0B>;>3VG=8E V 1V>EV<VG=8E B5ABV2, 0 B0:>6 ?>:07=8:V2 682>W <0A8, O: <V6 

@V7=8<8 3@C?0<8 :>BV2, B0: V 2 <560E >:@5<8E 3@C?, C 70;56=>ABV 2V4 :0B53>@VW 

:>@<C. *5 A2V4G8Bь ?@> GCB;82VABь <5B01>;VG=8E @50:FV9 >@30=V7<C B20@8= 4> 

B0:>3> AB@5A>2>3> D0:B>@C, O: 7<V=0 A:;04C @0FV>=C 3>4V2;V. 

$57C;ьB0B8 Fь>3> ?V4@>74V;C 28A2VB;5=> 2 ?C1;V:0FVW [240]. 

 

3.4 #>@V2=O;ь=89 0=0;V7 040?B0FVW A>10: C ?@8BC;:0E 4> @V7=>W 3>4V2;V 
�2060NG8 =0 206;82C @>;ь ?@8BC;:V2 4;O B20@8= C ACG0A=><C ACA?V;ьAB2V, 

>A>1;82> 2 C<>20E 2>є==8E 4V9 =0 B5@8B>@VW ':@0W=8, :>;8 :V;ь:VABь 157E0B=VE 

A>10: 7=0G=> 71V;ьH8;0Aь, AB0є 0:BC0;ь=8< @>728B>: B0:>3> =0?@O<C 

4>A;V465=ь O: ?>A;V4>2=0 <>48DV:0FVO B0 @>7@>1:0 >FV=>G=8E :@8B5@VW2 

040?B0FVW B20@8=, I> ?@81C20NBь C ?@8BC;>:, 4> @V7:>W 7<V=8 4>2:>;8H=ь>3> 

A5@54>28I0 V @0FV>=C 3>4V2;V, I> 4>?><>65 70157?5G8B8 ?V428I5==O WE 

4>1@>1CBC B0 ?>40;ьH5 A?V2VA=C20==O ;N459 V A>10:. 

 5B>N 40=>3> ?V4@>74V;C @>1>B8 є ?>@V2=O==O ;01>@0B>@=8E :@8B5@VW2 

AB0=C 74>@>2'O 157?@8BC;ь=8E A>10: 2 C<>20E ?5@51C20==O C ?@8BC;:C 4;O 

B20@8= C 70;56=>ABV 2V4 :0B53>@VW @V7=8E :>@<V2. 
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�> 5:A?5@8<5=BC V7 7030;ь=>3> G8A;0 157?@8BC;ь=8E A>10:, I> 

CB@8<C20;8Aь C ?@8BC;:C 4;O 4><0H=VE B20@8=, 1C;> 2V4V1@0=> V >1AB565=> 26 

:;V=VG=> 74>@>28E B20@8= @V7=>W AB0BV V 2V:C (2V4 1-3> 4> 8-8 @>:V2) V7 

70AB>AC20==O< :;V=VG=8E, 35<0B>;>3VG=8E V 1V>EV<VG=8E <5B>4V2 4>A;V465=ь. 

#VA;O >FV=:8 7>2=VH=ь>3> AB0=C B20@8= B0 WE ?>254V=:8 1C;8 2V4V1@0=V >A>18=8 

7V A?>:V9=8<8 @50:FVO<8 =0 7>2=VH=V ?>4@07=8:8. �C;8 ?@>2545=V B@8 

>1AB565==O 2 G0AV: C ?5@HC 4>1C ?VA;O =04E>465==O C ?@8BC;>:, G5@57 30 V 60 

4V1 ?5@51C20==O C =ь><C. 

� 70;56=>ABV 2V4 :0B53>@VW :>@<C 1C;> AB2>@5=> 3-8 3@C?8 A>10:: 3@C?0 

№1, A>10:8 2V:>< 138 @>:V2 (n= 11) >B@8<C20;8 @0FV>= :0B53>@VW ?@5<VC<; 3@C?0 

№ 2, A>10:8 2V:>< 234 @>:8 (n= 5) >B@8<C20;8 @0FV>= :0B53>@VW E>;VAB8:; 3@C?0 

№ 3, A>10:8 2V:>< 136 @>:V2 (n= 10) >B@8<C20;8 @0FV>= :0B53>@VW AC?5@-?@5<VC<. 

�=0;V7CNG8 @57C;ьB0B8 4>A;V465=ь AB0B8AB8G=> 7=0G8<8E ?>:07=8:V2 

;59:>F8B>?>57C V 5@8B@>F8B>?>57C 2 A>10:, 2AB0=>28;8, I> ?>:07=8:8 

?>?5@5<V==> 4>AB>2V@=> 2V4@V7=O;8AO <V6 3-<0 3@C?0<8 ?@>BO3>< CAь>3> 

4>A;V465==O (B01;.3.25, 3.26).  

�0 :@8B5@Vє< �0==0-�>=D5@@>=V, ?>@V2=NNG8 @57C;ьB0B8 4>A;V465==O 

<V6 1->W V 2->W 3@C? A>10:, 2AB0=>28;8, I> =0 ?5@HC 4>1C C :@>2V B20@8= 

2AB0=>2;5=0 4>AB>2V@=0 @V7=8FO :V;ь:>ABV 5>78=>DV;V2, <>=>F8BV2, 5@8B@>F8BV2, 

35<>3;>1V=C V 35<0B>:@8BC (62,5 % 2V4 7030;ь=>W :V;ь:>ABV B5ABV2).  

!0 30 4>1C 4>AB>2V@=0 @V7=8FO 2AB0=>2;5=0 BV;ь:8 I>4> <>=>F8BV2 V 

35<>3;>1V=C (25,0 %).  

!0 60 4>1C AB0B8AB8G=> 2V4@V7=O;8Aь 70 @V2=5< :V;ь:VABь ;59:>F8BV2 V 

A53<5=B>O45@=8E =59B@>DV;V2 (25 %).  

�V4<V==>ABV <V6 ?>:07=8:0<8 2->W V 3->W 3@C?8 70 :@8B5@Vє< �0==0-

�>=D5@@>=V @5єAB@C20;8AO =0 ?5@HC 4>1C BV;ь:8 70 :V;ь:VABN A53<5=B>O45@=8E 

=59B@>DV;V2 (12,5 %), =0 30 3 70 :V;ь:VABN 5>78=>DV;V2 B0 :>=F5=B@0FVєN 

35<>3;>1V=C (25 %), =0 60 4>1C 3 ;8H5 70 :V;ь:VABN <>=>F8BV2 (12,5 %). �=HV 

?>:07=8:8 F8E 3@C? =5 2V4@V7=O;8AO <V6 A>1>N ?@>BO3>< CAь>3> 4>A;V4C. 

 



93 

&01;8FO 3.25 

%B0B8AB8G=> 7=0G8<V 7<V=8 ?>:07=8:V2 ;59:>F8B>?>57C A>10: 7 @V7=8E 3@C?  

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 
1 

3@C?0, 
n=11 

2 
3@C?0 
n=5 

3 
3@C?0, 
n=10 

*$ 
**13

2 
**13 

3 
**23

3 

�59:>F8B8, 
109/; 

1 17,8 19,3 11,3 0,033 1 0,114 0,062 
30 14,3 13,4 9,4 0,064 3 3 3 
60 13,7 9,5 10,3 0,009 0,019 0,057 1 

�>78=>DV;8, 
109/; 

1 0 0,59 0,11 0,038 0,047 1 0,076 
30 0,15 0,32 0 0,006 0,136 0,383 0,004 

60 0,17 0,12 0,13 0,534 3 3 3 

 >=>F8B8, 
109/; 

1 0,17 0,98 0,86 0,003 0,008 0,031 1 

30 0,16 0,87 0,52 0,001 0,002 0,027 0,669 

60 0,15 0,20 0,90 0,001 1 0,001 0,011 

%53<5=B>O45@=V 
=59B@>DV;8, 

109/; 

1 11,47 14,28 6,31 0,013 0,847 0,104 0,018 

30 9,86 9,25 5,68 0,018 1 0,017 0,257 
60 9,26 5,04 5,80 0,006 0,016 0,039 1 

 

&01;8FO 3.26 

%B0B8AB8G=> 7=0G8<V 7<V=8 ?>:07=8:V2 5@8B@>?>57C A>10: 7 @V7=8E 3@C? 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 
1 

3@C?0, 
n=11 

2 
3@C?0 
n=5 

3 
3@C?0, 
n=10 

*P 
**13

2 
**13 

3 
**23

3 

�@8B@>F8B8, 
1012/; 

 

1 5,70 7,20 6,14 0,009 0,008 0,299 0,298 
30 6,70 7,42 6,40 0,196 3 3 3 
60 7,30 7,61 6,57 0,051 3 3 3 

�5<>3;>1V=, 3/; 
 

1 123 165 149 0,003 0,005 0,034 0,844 
30 154 195 142 0,012 0,018 1 0,022 

60 175 180 156 0,059 3 3 3 
�5<0B>:@8B, % 1 35,4 46,5 42,1 0,005 0,006 0,098 0,555 

30 43,6 52,5 41,3 0,093 3 3 3 
60 48,2 50,8 47,3 0,107 3 3 3 

%5@54=V9 >1’є< 
5@8B@>F8B0, D; 

1 60,0 60,3 70,2 0,009 0,784 0,006 0,539 

30 65,0 66,2 66,6 0,239 3 3 3 
60 66,0 67,9 69,9 0,210 3 3 3 
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#D<@VF>4 8B F45?<Jь 3.25 V 3.26. * 3 $ 70 :@8B5@Vє< �@0A:5;0-'>;;VA0; ** 3 P 70 

:@8B5@Vє< �0==0-�>=D5@@>=V. #>:07=8:8, 7=0G5==O O:8E 287=0G5=V 68@=8< 

H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (Pf0,05) 

!0 ?>G0B:C 4>A;V465==O 2AB0=>2;5=>, I> ?V4 G0A ?>@V2=O==O 25;8G8= 

35<0B>;>3VG=8E B5ABV2 C A>10: <V6 3@C?0<8 №1 V №3 70 :@8B5@Vє< �0==0-

�>=D5@@>=V 4>AB>2V@=> 2V4@V7=O;8AO :V;ь:VABь <>=>F8BV2, 2<VAB 35<>3;>1V=C B0 

A5@54=V9 >1’є< 5@8B@>F8B0 (37,5 %). !0 30 V 60 4>1C 5:A?5@8<5=BC 4>AB>2V@=0 

@V7=8FO 1C;0 2AB0=>2;5=0 BV;ь:8 <V6 :V;ь:VABN <>=>F8BV2 V A53<5=B>O45@=8E 

=59B@>DV;V2 C F8E 3@C?0E (25,0 %). 

&0:V 35<0B>;>3VG=V ?>:07=8:8 O: 107>DV;8, B@><1>F8B8, ?0;8G:>O45@=V 

=59B@>DV;8, ;V<D>F8B8 =0 2AVE B5@<V=0E 4>A;V4C 70 @V2=5< 4>AB>2V@=> =5 

2V4@V7=O;8AO <V6 3@C?0<8. "B65, WE @V25=ь C @V7=8E 3@C?0E ?@>BO3>< CAь>3> 

4>A;V4C =5 70;5602 2V4 :0B53>@V9 :>@<C, =0 O:><C CB@8<C20;8Aь B20@8=8 (B01;. 

3.27). 

&01;8FO 3.27 

%B0B8AB8G=> =57=0G8<V 7<V=8 35<0B>;>3VG=8E B5ABV2 C A>10: 7 @V7=8E 3@C?  

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O  
<V6 3@C?0<8 

1 3@C?0, 
n=11 

2 3@C?0, 
n=5 

3 3@C?0, 
n=10 

P - 70 �@0A:5;0-
'>;;VA0 

�07>DV;8, 109/; 
1 0 0 0 0,506 

30 0 0 0 1 
60 0 0 0 1 

&@><1>F8B8, 109/; 
1 245 437 281 0,074 

30 278 209 293 0,990 
60 341 297 313 0,501 

#0;8G:>O45@=V 
=59B@>DV;8, 109/; 

1 0,20 0,48 0,25 0,546 

30 0,16 0,24 0,16 0,515 

60 0,13 0,25 0,13 0,113 

�V<D>F8B8, 109/; 
1 2,56 1,21 3,01 0,064 

30 3,80 2,46 2,55 0,051 

60 3,23 2,86 2,62 0,065 
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�=0;V7CNG8 48=0<V:C 35<0B>;>3VG=8E ?>:07=8:V2 C :>6=V9 7 >:@5<8E 3@C? 

A>10: 70 :@8B5@Vє< (@V4<0=0, 2AB0=>28;8 7=0G8<C @V7=8FN 7<V= 6-8 ?>:07=8:V2 

(50 %) C 1-9 3@C?V (;59:>F8B8, A53<5=B>O45@=V V ?0;8G:>O45@=V =59B@>DV;8, 

5@8B@>F8B8, 35<>3;>1V= V 35<0B>:@8B), 4->E ?>:07=8:V2 (33,3 %) 3 C 2-9 

(;59:>F8B8, A53<5=B>O45@=V V ?0;8G:>O45@=V =59B@>DV;8, <>=>F8B8) V 0 

?>:07=8:V2 (0 %) 3  C 3-9 (B01;. 3.28).  

&01;8FO 3.28 

%B0B8AB8G=0 4>AB>2V@=VABь 35<0B>;>3VG=8E ?>:07=8:V2 C A>10: C <560E 
>:@5<8E 3@C? ?@>BO3>< 4>A;V4C 

#>:07=8: *1 3@C?0, 
n=11 

*2 3@C?0, 
n=5 

*3 3@C?0, 
n=10 

�59:>F8B8, 109/; 0,035 0,015 0,497 

�V<D>F8B8, 109/; 0,110 0,247 0,741 

�>78=>DV;8, 109/; 0,853 0,165 0,341 

�07>DV;8, 109/; 0,934 1 1 

 >=>F8B8, 109/; 0,649 0,022 0,207 

%53<5=B>O45@-=V 
=59B@>DV;8, 109/; 0,029 0,015 0,497 

#0;8G:>O45@=V 
=59B@>DV;8, 109/; 0,012 0,015 0,153 

�@8B@>F8B8, 1012/; 0,002 1 0,670 

�5<>3;>1V=, 3/; <0,001 0,350 0,799 

�5<0B>:@8B, % 0,002 0,861 0,273 

%5@54=V9 >1’є< 
5@8B@>F8B0, D; 0,307 0,819 0,207 

&@><1>F8B8, 109/; 0,178 0,247 0,741 

 

#D<@VF>4. * 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 

287=0G5=V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (P f 0,05) ?@>BO3>< 

4>A;V4C 
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*V 40=V є A2V4G5==O< B>3>, I> 2 ?5@HV9 3@C?V B20@8=, O:8E 3>4C20;8 

:>@<>< :0B53>@VW ?@5<VC<, 2V41C20;>Aь 2V@>3V4=5 7=865==O :V;ь:>ABV ;59:>F8BV2 

70 @0EC=>: WE A53<5=B>O45@=8E V ?0;8G:@O45@=8E D>@< ?@>BO3>< 5:A?5@8<5=BC, 

O: 284=> 7 48=0<V:8 WE <54V0= (B01;. 3.25). %:>@VH 70 2A5, ?V4 G0A =04E>465==O C 

?@8BC;>:, ?@8=09<=V 2 G0AB8=8 A>10:, 1C2 70?0;ь=89 ?@>F5A =5 2AB0=>2;5=>W 

;>:0;V70FVW, V=B5=A82=VABь O:>3> 7<5=HC20;0Aь C ?@>F5AV 4>A;V4C. 

!02?0:8, @V25=ь <54V0= CAVE B@ь>E ?>:07=8:V2 5@8B@>F8B>?>57C ?>ABC?>2> 

7@>AB02 7 ?5@H>W 4> 60 4>18 (B01;. 3.26). �0 F59 ?5@V>4 A?>AB5@V30;>Aь 7@>AB0==O 

:V;ь:>ABV B@><1>F8BV2 V ;V<D>F8BV2 :@>2V. "B65, 70AB>AC20==O :>@<C :0B53>@VW 

?@5<VC< ?>78B82=> 2?;820;> =0 35<0B>;>3VG=V ?>:07=8:8 A>10: C 3@C?V №1. 

�=0;>3VG=V 4>AB>2V@=V 7<V=8 35<0B>;>3VG=8E ?>:07=8:V2 1C;8 70DV:A>20=V V 

2 A>10: C 3@C?V №2, C @0FV>= O:8E 2E>48;8 :>@<0 :0B53>@VW E>;VAB8:. 

�V41C20;>Aь 7=865==O <54V0= ;59:>F8BV2, A53<5=B>O45@=8E V ?0;8G:@O45@=8E 

=59B@>DV;V2 V <>=>F8BV2. "B65 7=86C20;0Aь V=B5=A82=VABь 70?0;ь=>W @50:FVW 2 

>@30=V7<V B20@8=.  �@>AB0;0 :V;ь:VABь  ;V<D>F8BV2 V =>@<0;V7C202AO @V25=ь 

B@><1>F8BV2 ?>ABC?>2> =0 60 4>1C 4>A;V4C. *V 7<V=8 є ?>:07=8:>< ?>78B82=>3> 

2?;82C :>@<C :0B53>@VW E>;VAB8: =0 B20@8=. 

' 3@C?V A>10: №3, O:V CB@8<C20;8Aь =0 @0FV>=V :0B53>@VW AC?5@-?@5<VC<, 

=5 1C;> 2AB0=>2;5=> 4>AB>2V@=>W @V7=8FV AB0B8AB8G=> 7=0G8<8E 35<0B>;>3VG=8E 

?>:07=8:V2 ?@>BO3>< CAVE B@ь>E B5@<V=V2 4>A;V465==O. �E <54V0=8 CB@8<C20;8Aь 

=0 >4=0:>2><C @V2=O ?@>BO3>< CAVE B5@<V=V2 4>A;V4C. "B65, 70AB>AC20==O :>@<0 

:0B53>@VW AC?5@-?@5<VC< A?@8O;> CB@8<0==N 35<0B>;>3VG=8E ?>:07=8:V2 C 

B20@8= =0 ?>ABV9=><C @V2=V 2 <560E 2V4?>2V4=8E =>@< (B01;. 3.28).  

�C2 B0:>6 ?@>2545=89 0=0;V7 1V>EV<VG=8E ?>:07=8:V2 A8@>20B:8 :@>2V 

A>10: F8E B@ь>E 3@C? =0 1-C, 30-C B0 60-C 4>1C ?5@51C20==O C ?@8BC;:C.  

�=0;V7CNG8 @57C;ьB0B8 ?@>2545=8E 4>A;V465=ь, <>6=0 :>=AB0BC20B8, I> 

70 :@8B5@Vє< �@0A:5;0-'>;;VA0 4>AB>2V@=0 @V7=8FO C 3@C?0E A>10: №133 

2V4<VG0;0AO I>4> 2AVE ?>:07=8:V2, 0;5 =5 2 CAV ?5@V>48 4>A;V4C "B65, 2 F8E 

B20@8= =5 1C;> AB0B8AB8G=> =57=0G8<8E 1V>EV<VG=8E ?>:07=8:V2, :@V< >:@5<8E 

?>>48=>:8E 28?04:V2 C 45O:V B5@<V=8 5:A?5@8<5=BC (B01;.3.29). 
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&01;8FO 3.29 

�>AB>2V@=0 @V7=8FO 1V>EV<VG=8E ?>:07=8:V2 <V6 @V7=8<8 3@C?0<8 A>10: 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 3@C?0<8 
1 

3@C?0 
n=11 

2 
3@C?0 
n=5 

3 
3@C?0 
n=10 

*P **1-2 **1-3 **2-3 

�030;ь=89 
1V;>:, 3/; 

1 70,0 69,9 72,4 0,827 3 3 3 
30 67,0 66,2 72,5 0,024 1 0,091 0,047 

60 66,0 63,3 70,6 0,012 1 0,030 0,044 

�;ь1C<V=8, 
3/; 

1 28,0 27,0 31,2 0,058 3 3 3 
30 34,0 29,8 32,0 0,094 3 3 3 
60 33,0 27,5 33,6 0,005 0,005 1 0,019 

�;>1C;V=8, 
3/; 

1 44,0 42,9 35,1 0,107 3 3 3 
30 34,0 37,4 39,6 0,127 3 3 3 
60 32,0 38,9 39,7 0,008 0,023 0,038 1 

%5G>28=0, 
<<>;ь/; 

1 3,9 5,2 6,5 0,013 1 0,010 0,387 
30 5,5 5,6 6,5 0,280 3 3 3 
60 5,8 5,3 7,5 0,004 0,433 0,081 0,004 

�@50B8=V=, 
<:<>;ь/; 

1 45,0 95,0 69,8 0,010 0,007 0,853 1 
30 87,0 101,3 68,2 0,006 0,157 0,338 0,004 

60 89,0 105,0 85,5 0,020 0,037 1 0,026 

�030;ь=89 
�0;ьFV9, 
<<>;ь/; 

1 2,41 2,10 2,22 0,002 0,002 0,051 0,487 
30 2,45 2,25 2,36 0,093 3 3 3 
60 2,52 2,28 2,32 0,015 0,022 0,119 0,947 

!5>@30=VG. 
(>AD>@, 
<<>;ь/; 

1 1,24 1,27 1,21 0,432 3 3 3 
30 1,45 1,23 1,19 0,007 0,051 0,013 1 
60 1,37 1,18 1,20 0,087 3 3 3 

�C6=0 
D>AD0B070, 
"4/; 

1 110,0 63,3 70,5 0,122 3 3 3 
30 87,0 54,0 47,2 0,126 3 3 3 
60 75,0 45,7 59,5 0,013 0,014 0,205 0,544 

�030;ь=89 
1V;V@C1V=, 
<:<>;ь/; 

1 6,60 9,10 1,25 0,001 0,794 0,002 0,001 

30 6,00 5,30 1,30 0,001 1 0,001 0,006 

60 4,90 5,10 1,75 0,001 1 0,001 0,001 

�;�&, "4/; 
1 80 57 35 0,002 0,805 0,001 0,270 

30 74 54 33 0,001 0,717 0,001 0,151 
60 43 34 40 0,454 3 3 3 

�A�&, "4/; 
1 67 57 30 0,002 1 0,006 0,015 

30 40 44 28 0,175 3 3 3 
60 27 41 28 0,043 0,065 1 0,065 

#D<@VF><: * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0; ** 3 P 70 :@8B5@Vє< �0==0-
�>=D5@@>=V. �84V;5=V 68@=8< H@8DB>< ?>:07=8:8, 4>AB>2V@=> 2V4@V7=ONBьAO 
(Pf 0,05) 
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�A�&. 

#>@V2=NNG8 <V6 A>1>N 70 :@8B5@Vє< �0==0-�>=D5@@>=V @57C;ьB0B8 
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3@C?8 B20@8=.  

#V4 G0A ?5@51C20==O C ?@8BC;:C ?@>BO3>< 30 4V1 AB0B8AB8G=0 @V7=8FO <V6 
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;C6=>W D>AD0B078 (36,4 %). 

#V4 G0A 0=0;V7C @V7=8FV @V2=O ?>:07=8:V2 <V6 1-N B0 3->N 3@C?0<8 =0 

?>G0B:C 4>A;V4C  4>AB>2V@=V 2V4<V==>ABV 1C;8 2AB0=>2;5=V I>4> A5G>28=8, 

7030;ь=>3> 1V;V@C1V=C, �;�& V �A�& (36,4 %). !0 30 45=ь AB0B8AB8G=0 @V7=8FO 

<V6 ?>:07=8:0<8 1C;0 2AB0=>2;5=0 70 @V2=5< =5>@30=VG=>3> (>AD>@C, 

7030;ь=>3> 1V;V@C1V=C V �;�& (27,3 %). !0 60 4>1C 4>A;V465==O 70 @V2=5< <V6 

3@C?0<8 №1 B0 №3 4>AB>2V@=> 2V4@V7=O;8Aь B0:V ?>:07=8:8, O: 7030;ь=89 1V;>:, 

3;>1C;V=8 V 7030;ь=89 1V;V@C1V= (27,3 %). 
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@57C;ьB0B0<8, >B@8<0=8<8 ?V4 G0A 0=0;V7C ?>:07=8:V2 C 2-9 V 3-9 3@C?0E, I> 

CB@8<C20;8Aь =0 :>@<0E E>;VAB8: V AC?5@?@5<VC<. *5 AB>ACєBьAO 2AVE 

?>:07=8:V2 70 28=OB:>< :>=F5=B@0FVW 7030;ь=>3> 1V;V@C1V=C, I> AB0=>28Bь 

2V4?>2V4=> 9,1 % 2V4 7030;ь=>W :V;ь:>ABV ?>:07=8:V2. !0 30 4>1C 4>AB>2V@=> 

2V4@V7=O;8Aь BV;ь:8 2 ?>:07=8:0 3 :>=F5=B@0FVO 7030;ь=>3> 1V;:0 V 7030;ь=>3> 

1V;V@C1V=C, I> AB0=>28Bь 18,2 % 2V4 7030;ь=>W :V;ь:>ABV B5ABV2. !0 60 4>1C 

�>AB>2V@=> 2V4@V7=O;8Aь 70 @V2=5< B0:V B5AB8, O: 7030;ь=89 1V;>:, 0;ь1C<V=8, 

A5G>28=0, :@50B8=V= V 7030;ь=89 1V;V@C1V= (45,5 %). 

�=0;V7CNG8 40=V 28<V@N20=ь 1V>EV<VG=8E B5ABV2 C :>6=V9 7 3-E >:@5<8E 

3@C? A>10: ?@>BO3>< CAVE B@ь>E B5@<V=V2 5:A?5@8<5=BC 70 :@8B5@Vє< (@V4<0=0, C 

?5@HV9 3@C?V 2AB0=>28;8 4>AB>2V@=> 7=0G8<C 2V4<V==VABь @V2=O 7-8 1V>EV<VG=8E 

?>:07=8:V2, 0 A0<5: 7030;ь=>3> 1V;:0, 0;ь1C<V=V2, 3;>1C;V=V2, A5G>28=8, 

:@50B8=V=C, �;�& V �A�& (63,6 %); C 4@C3V9 3 3-E ?>:07=8:V2: 0;ь1C<V=V2, 

3;>1C;V=V2 V 7030;ь=>3> 1V;V@C1V=C (27,3 %) B0 C B@5BV9 3 2-E ?>:07=8:V2: 

:@50B8=V=C B0 7030;ь=>3> 1V;V@C1V=C (18,2 %) (B01;. 3.30). 

&0:8< G8=><, C 3@C?V №1, 2 O:V9 B20@8=8 >45@6C20;8 :>@< :0B53>@VW 

?@5<VC<, 1C;0 =091V;ьH0 :V;ь:VABь 4>AB>2V@=8E 7<V= ?>:07=8:V2 >1<V=C 1V;:V2, 

2:;NG0NG8 0:B82=VABь D5@<5=BV2 ?5@50<V=C20==O �;�& V �A�&, @V25=ь O:8E 

?>ABC?>2> =>@<0;V7C202AO 2 E>4V 4>A;V465==O, O: A2V4G0Bь 7=0G5==O <5480= F8E 

B5ABV2. *V 40=V є A2V4G5==O< ?>78B82=>3> 2?;82C :>@<>2>3> @568<C =0 B20@8= C 

?@8BC;:C 70 70AB>AC20==O :>@<C :0B53>@VW ?@5<VC<. 

' 3@C?V №2, 2 O:V9 B20@8=8 1C;8 =0 @0FV>=V :0B53>@VW E>;VAB8:, 

4>AB>2V@=>N 28O28;0Aь B0:>6 G0A>20 48=0<V:0 ?>:07=8:V2 >1<V=C 1V;:V2, 0 A0<5: 

0;ь1C<V=V2 V 3;>1C;V=V2, 0 B0:>6 7030;ь=>3> 1V;V@C1V=C. /: 284=> V7 7=0G5=ь 

2V4?>2V4=8E <54V0=, :>=F5=B@0FVO 0;ь1C<V=V2 V 3;>1C;V=V2 =>@<0;V7C20;0Aь 

?@>BO3>< 5:A?5@8<5=BC, 0 2<VAB 7030;ь=>3> 1V;V@C1V=C 7=8782AO =0?@8:V=FV 

4>A;V465==O, I> A2V4G8Bь ?@> ?>78B82=89 2?;82 :>@<0 :0B53>@VW E>;VAB8: =0 

6>2G>284V;ь=C DC=:FVN ?5GV=:8. 
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&01;8FO 3.30 

%B0B8AB8G=0 4>AB>2V@=VABь 48=0<V:8 1V>EV<VG=8E ?>:07=8:V2 A8@>20B:8 

:@>2V A>10: C <560E >:@5<8E 3@C? ?@>BO3>< 4>A;V4C 

#>:07=8: *1 3@C?0, n=11 *2 3@C?0, n=5 *3 3@C?0, n=10 

�030;ь=89 
1V;>:, 3/; <0,001 0,074 0,848 

�;ь1C<V=8, 3/; 0,004 0,015 0,497 
�;>1C;V=8, 3/; <0,001 0,022 0,622 
%5G>28=0, 
<<>;ь/; 0,001 0,449 0,273 

�@50B8=V=, 
<:<>;ь/; 0,029 0,247 0,027 

�030;ь=89 
�0;ьFV9, 
<<>;ь/; 

0,913 0,074 0,301 

!5>@30=VG=89 
(>AD>@, 
<<>;ь/; 

0,148 1 0,905 

�C6=0 
D>AD0B070, "4/; 0,103 0,549 0,122 

�030;ь=89 
1V;V@C1V=, 
<:<>;ь/; 

0,110 0,041 0,036 

�;�&, "4/; 0,001 0,074 0,082 
�A�&, "4/; <0,001 0,074 0,723 

 

#D<@VF>4. * 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 

287=0G5=V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (Pf0,05) 

 

' 3@C?V B20@8= №3 1C;8 70AB>A>20=V 2 @0FV>=V :>@<0 :0B53>@VW 

AC?5@?@5<VC<. %B0B8AB8G=> 4>AB>2V@=8<8 70 48=0<V:>N 7<V= @V2=O 28O28;8Aь 

:@50B8=V= V 7030;ь=89 1V;V@C1V=. /: A2V4G0Bь 7=0G5==O WE <54V0= (B01;. 3.29), 

:>=F5=B@0FVO >1>E ?>:07=8:V2 =0?@8:V=FV 4>A;V4C 71V;ьH8;0Aь, 0;5 =5 

?5@528I8;0 <56V 2V4?>2V4=8E =>@<.  



101 

 >6;82>, 7@>AB0==O @V2=O F8E B5ABV2 C 3@C?V №3 A2V4G8Bь ?@> ?>A8;5==O 

>1<V==8E ?@>F5AV2 C <’O7>2V9 B:0=8=V V 2 ?5GV=FV. �=HV 1V>EV<VG=V ?>:07=8:8 

70;8H0;8Aь =0 >4=0:>2><C @V2=V ?@>BO3>< CAVE B5@<V=V2 5:A?5@8<5=BC.  

&0:8< G8=><, CAV B@8 :0B53>@VW :>@<V2, E>G0 9 ?> @V7=><C, 0;5 ?>78B82=> 

2?;820;8 =0 <5B01>;VG=V ?@>F5A8 V >@30=V7<V A>10: ?@>BO3>< 60 4V1 CB@8<0==O C 

?@8BC;:C 4;O B20@8=. 

#V4 G0A >FV=:8 ?>78B82=>W 48=0<V:8 7<V= 682>W <0A8 B20@8= ?@>BO3>< 

4>A;V4C 2 <560E >:@5<8E 3@C? 4>AB>2V@=0 @V7=8FO 2V4<VG0;0AO 2 CAVE 3-E 3@C?0E 

A>10:.  "B65, 2AV B@8 :0B53>@VW :>@<V2 A?@8ONBь 4>AB>2V@=><C 7@>AB0==N 682>W 

<0A8 A>10: ?@>BO3>< 60 4V1 CB@8<0==O C ?@8BC;:C 4;O B20@8=. (B01;. 3.31). 

&01;8FO 3.31 

%BC?V=ь 4>AB>2V@=>ABV 48=0<V:8 682>W <0A8 A>10: C <560E >:@5<8E 3@C? 

#>:07=8: 
*1 3@C?0, 

n=11 

*2 3@C?0, 

n=5 

*3 3@C?0, 

n=10 

�820 <0A8 <0,001 0,007 <0,001 

#D<@VF>4. * 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 287=0G5=V 

68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (Pf0,05) 

 

�=0;V7CNG8 48=0<V:C 7<V= ?>:07=8:V2 682>W <0A8 A>10: C @V7=8E 3@C?0E 

70 :@8B5@Vє< �@0A:5;0-'>;;VA0, <>6=0 2V4<VB8B8 2V4ACB=VABь ACBBє2>W @V7=8FV 

<V6 F8<8 ?>:07=8:0<8 ?@>BO3>< CAь>3> 4>A;V465==O (B01;. 3.32). 

&01;8FO 3.32 

�<V=8 682>W <0A8 A>10: C @V7=8E 3@C?0E 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O 
<V6 3@C?0<8 

1 3@C?0, 
n=11 

2 3@C?0, 
n=5 

3 3@C?0, 
n=10 

*P 

�820 
<0A0, :3 

1 22,7 17,0 20,8 0,352 

30 25,0 17,5 21,3 0,181 

60 27,2 17,8 21,7 0,051 
#D<@VF>4. * 3 P 70 :@8B5@Vє< �@0A:5;0-'>;;VA0 
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�V4ACB=VABь @V7=8FV ?>:07=8:V2 682>W <0A8 <V6 @V7=8<8 3@C?0<8 A>10: =0 

B;V 73>4>2C20==O O:VA=8E, 0;5 @V7=8E 70 A:;04>< :>@<V2 E0@0:B5@87Cє WE 

?>78B82=89 2?;82 =570;56=> 2V4 <0@:5B8=3>2>3> :;0AC :>@<C V є 206;82>N 

A:;04>2>N 040?B0FVW B20@8= 4> =>28E C<>2 ?@8BC;:C. 

$57C;ьB0B8 Fь>3> ?V4@>74V;C 28A2VB;5=> 2 ?C1;V:0FVW [256]. 

3.5. #>@V2=O;ь=89 0=0;V7 040?B0FVW :>BV2 V A>10: 4> @V7=8E B8?V2 
3>4V2;V 2 C<>20E ?@8BC;:C 4;O B20@8= 

�>B8 V A>10:8, 7=0G=0 G0AB8=0 O:8E C =0H G0A 7=0E>48BьAO C ?@8BC;:0E, є 

4>2>;V @>7?>2AN465=8<8 B20@8=0<8-:><?0=ь9>=0<8, I> 157C<>2=> 2?;820є =0 

ACA?V;ь=89 4>1@>1CB C 2AVE :@0W=0E A2VBC. #8B0==O 2?;82C AB@5A>28E D0:B>@V2 

@V7=>W ?@8@>48 =0 B20@8= ?V4 G0A =04E>465==O C ?@8BC;>: є A:;04>2>N Fь>3> 

4>1@>1CBC, V 7 <5B>N ?>:@0I5==O C<>2 ?5@51C20==O B20@8= C ?@8BC;:0E 

@>7@>1;ONBь @V7=V :@8B5@VW >FV=:8 WE 040?B0FVW 4> =5728G=8E C<>2 

4>2:>;8H=ь>3> A5@54>28I0. 

!0 40=89 <><5=B G0AC F8E :@8B5@VW2 2A5 I5 =54>AB0B=ь> 4;O 70157?5G5==O 

?>2=>W =0;56=>W >FV=:8 040?B0FV9=>3> ?@>F5AC B20@8= 4> 35B5@>35==8E 

D0:B>@V2 <V=;82>3> A5@54>28I0.  

 5B>N Fь>3> ?V4@>74V;C 48A5@B0FVW є ?>@V2=O==O :@8B5@VW2 040?B0FVW 

157?@8BC;ь=8E A>10: V :>BV2 4> 42><VAOG=>3> ?5@51C20==O C ?@8BC;:C 4;O 

B20@8=.  

�7 7030;ь=>W :V;ь:>ABV :>BV2 V A>10:, I> =04E>4OBь 4> ?@8BC;:C, 1C;> 

2V4V1@0=> V >1AB565=> 26 :;V=VG=> 74>@>28E A>10:, 2V:>< 2V4 1-3> 4> 8-8 @>:V2, B0 

29 :>BV2, 2V:>< 2V4 4-E <VAOFV2 4> 7 @>:V2 V7 70AB>AC20==O< :;V=VG=8E, 

35<0B>;>3VG=8E V 1V>EV<VG=8E <5B>4V2 4>A;V465=ь. 

#VA;O >FV=:8 7>2=VH=ь>3> AB0=C B20@8= B0 WE ?>254V=:8 1C;8 2V4V1@0=V 

>A>18=8 7V A?>:V9=8<8 @50:FVO<8 =0 7>2=VH=V ?>4@07=8:8. �C;0 70<V@O=0 6820 

<0A0, ?@>2545=> 28<V@N20==O 11 1V>EV<VG=8E ?>:07=8:V2 C A8@>20BFV :@>2V, 12 

35<0B>;>3VG=8E B5ABV2 B0 @>7@0EC=>: 8 ;59:>F8B0@=8E V=45:AV2. �C;8 ?@>2545=V 

B@8 >1AB565==O 2 G0AV: C ?5@HC 4>1C ?VA;O =04E>465==O C ?@8BC;>:, G5@57 30 V 

60 4V1 ?5@51C20==O C =ь><C. 
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70 B0:C 2 =>@<V 3 11,0 109/;.  54V0=0 :V;ь:>ABV A53<5=B>O45@=8E =59B@>DV;V2 =0 
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>4=0:>20: 0,0030,30 109/;; 2V4?>2V4=> <54V0=0 WE :V;ь:>ABV 2 =>@<V 3 0,15 109/;. 

!0 <><5=B =04E>465==O B20@8= C ?@8BC;>: <54V0=8 ?0;8G:>O45@=8E 

=59B@>DV;V2 <0NBь =0ABC?=V 7=0G5==O: 2 :>BV2 3 0,12 109/;, 2 A>10: 3 0,43 109/;, V 

FO @V7=8FO 4>AB>2V@=0.  
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&01;8FO 3.33 

#>@V2=O==O 35<0B>;>3VG=8E ?>:07=8:V2 <V6 3@C?0<8 A>10: V :>BV2 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 �>AB>2V@=VABь 
<V6 3@C?0<8 

�>B8, n=29 %>10:8, n=26 *P 

�59:>F8B8, 
109/; 

1 12,1 15,9 0,078 
30 9,4 11,9 0,202 
60 8,2 12,0 0,019 

�V<D>F8B8, 
109/; 

1 3,68 2,64 0,011 

30 2,80 2,79 0,551 
60 2,56 3,07 0,250 

�>78=>DV;8, 
109/; 

1 0,24 0,13 0,302 
30 0,18 0,15 0,603 
60 0,13 0,15 0,579 

�07>DV;8, 109/; 
1 0 0 0,717 
30 0 0 0,834 
60 0 0 0,834 

 >=>F8B8, 
109/; 

1 0,36 0,63 0,120 
30 0,31 0,45 0,088 
60 0,30 0,37 0,187 

%53<5=B>O45@=V 
=59B@>DV;8, 

109/; 

1 7,80 11,49 0,045 

30 6,26 7,19 0,326 
60 5,17 8,22 0,010 

#0;8G:>O45@=V 
=59B@>DV;8, 

109/; 

1 0,12 0,43 0,001 

30 0,15 0,16 0,445 
60 0,11 0,14 0,118 

�@8B@>F8B8, 
1012/; 

1 6,25 6,16 0,987 
30 6,81 6,71 0,638 
60 7,24 7,10 0,867 

�5<>3;>1V=, 3/; 
1 119,0 135,0 0,001 

30 124,0 155,5 <0,001 

60 133,0 169,5 <0,001 

�5<0B>:@8B, % 
1 33,1 42,1 0,033 

30 34,8 44,5 <0,001 

60 38,1 48,4 <0,001 

%5@54=V9 >1’є< 
5@8B@>F8B0, D; 

1 49,8 67,0 <0,001 

30 47,2 65,8 <0,001 

60 46,1 67,8 <0,001 

&@><1>F8B8, 
109/; 

1 309 295 0,906 
30 314 279 0,161 
60 301 306 0,693 



105 

#D<@VF>4: * 3 P 70 :@8B5@Vє<  0==0-'VB=V; #>:07=8:8, 7=0G5==O O:8E 

284V;5==V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO ($f 0,05) 

&0:8< G8=><, 2 >@30=V7<V A>10:, =0 2V4<V=C 2V4 :>BV2, =0 <><5=B 

=04E>465==O C ?@8BC;>: <02 <VAF5 3>AB@89 70?0;ь=89 ?@>F5A, ;>:0;V70FVO O:>3> 

C B>9 <><5=B =5 1C;0 2AB0=>2;5=0. !0 60 4>1C 4>A;V4C O: 2 :>BV2, B0: V 2 A>10: 

:V;ь:VABь ?0;8G:>O45@=8E =59B@>DV;V2 7=0E>48BьAO 2 <560E @5D5@5=B=>W =>@<8. 

#>:07=8:8 <54V0= 5>78=>DV;V2, 107>DV;V2 V <>=>F8BV2 C :>BV2 V A>10:, O: 

<V6 =572’O70=8<8 3@C?0<8 B20@8= ?@>BO3>< CAь>3> 4>A;V4C, B0: V 2 <560E 

>:@5<8E 72’O70=8E 3@C?, 4>AB>2V@=> =5 2V4@V7=ONBьAO (pg0,05). 

�V;ь:VABь ;V<D>F8BV2 C =>@<V 2 :>BV2 V 2 A>10: >4=0:>20: 0,837,0 109/;, 0 

<54V0=0, 2V4?>2V4=>, AB0=>28Bь 3,9 109/;. !0 1-C 4>1C =04E>465==O B20@8= C 

?@8BC;>: <54V0=0 :V;ь:>ABV ;V<D>F8BV2 C :>BV2 1C;0 4>AB>2V@=> 28I0 70 A>10: 2 

1,39 @078, ?@>B5 2 <560E >4=0:>28E 7=0G5=ь =>@<8. ' ?>40;ьH><C <>6=0 

@>73;O40B8 48=0<V:C <54V0= ;V<D>F8BV2 C B20@8= BV;ь:8 O: B5=45=FVN. "B65, 

A?>AB5@V30;8AO ?@>B8;56=V B5=45=FVW 4> 7<V= @V2=O ;V<D>F8BV2 3 7@>AB0==O 9>3> 

?@>BO3>< 4>A;V4C 2 A>10: 2 1,16 @078 V 7=865==O 2 :>BV2 2 1,44 @078. 

 *5, A:>@VH 70 2A5, 1C;> ?>2’O70=> 7 284>28<8 >A>1;82>ABO<8 B20@8=, O: V 

:V;ь:VA=V 4>AB>2V@=V 2V4<V==>ABV 2 :>BV2 B0 A>10: :>=F5=B@0FV9 C :@>2V 

;59:>F8BV2 B0 A53<5=B>O45@=8E =59B@>DV;V2 =0 60-C 4>1C. �@0E>2CNG8 

4>AB>2V@=5 7=865==O :>=F5=B@0FV9 C :@>2V ;59:>F8BV2 B0 A53<5=B>O45@=8E 

=59B@>DV;V2 2 >1>E 3@C?0E B20@8=, ?0;8G:>O45@=8E =59B@>DV;V2 C A>10: B0 

B5=45=FVN 4> 7=865==O WE 2 :>BV2, <>6=0 :>=AB0BC20B8 =0O2=VABь 

>4=>A?@O<>20=8E 7<V= ;59:>F8B>?>57C C B20@8= >1>E 284V2. 

$07>< 7 F8<, A?V;ь=89 =0?@O< 7<V= ?>:07=8:V2 5@8B@>F8B>?>57C, =5 

482;OG8Aь =0 284>2V 2V4<V==>ABV B0:8E ?>:07=8:V2, O: >1’є< 5@8B@>F8BV2, 

35<0B>:@8B B0 :>=F5=B@0FVO 35<>3;>1V=C, E0@0:B5@87Cє ?>78B82=V 7<V=8 ?@>F5AC 

@501V;VB0FVW >1>E 284V2. �V;ь:VABь 5@8B@>F8BV2 C :@>2V :>BV2 V A>10: C <><5=B 

=04E>465==O C ?@8BC;>: 1C;0 2 <560E =>@<8, ?@> I> A2V4G8Bь 25;8G8=8 WE 

<54V0=: C :>BV2 7.3, C A>10: 3 7,0 1012/;.  
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' A>10: :V;ь:VABь 5@8B@>F8BV2, 2<VAB 35<>3;>1V=C, ?>:07=8: 35<0B>:@8BC V 

A5@54=V9 >1’є< 5@8B@>F8B0 1C;8 4>AB>2V@=> 28I8<8, =V6 C :>BV2 2 CAV B5@<V=8 

4>A;V4C. � =0 60 4>1C @V25=ь 2AVE F8E ?>:07=8:V2 (:@V< >AB0==ь>3>) 7@VA =0 15,3, 

25,5 V 15,0 % 2V4?>2V4=>, I> 1C;> 4>2545=> AB0B8AB8G=8< <5B>4>< >1@>1:8 

40=8E. ' :>BV2 A?>AB5@V30;0Aь B5=45=FVO 4> 0=0;>3VG=8E 7<V=.  

�>AB>2V@=V 7<V=8 <54V0= :>=F5=B@0FV9 ?>:07=8:V2 C <560E >:@5<8E 3@C? 

B20@8= 2V4<VG0;8AO C 2-E 28?04:0E C 3@C?V :>BV2 (16,6 %) B0 C 6-8 3 C 3@C?V A>10: 

(50 %) (B01;. 3.34). 

&01;8FO 3.34 

%B0B8AB8G=0 4>AB>2V@=VABь 7<V= 35<0B>;>3VG=8E ?>:07=8:V2 C B20@8= 

 C <560E >:@5<8E 3@C? ?@>BO3>< 4>A;V4C 

#>:07=8: �>B8, n=29 %>10:8, n=26 

�59:>F8B8, 109/; 0,001 0,001 

�V<D>F8B8, 109/; 0,456 0,131 

�>78=>DV;8, 109/; 0,154 0,833 

�07>DV;8, 109/; 0,902 0,972 

 >=>F8B8, 109/; 0,497 0,122 

%53<5=B>O45@=V 
=59B@>DV;8, 109/; 0,001 0,001 

#0;8G:>O45@=V 
=59B@>DV;8, 109/; 0,612 <0,001 

�@8B@>F8B8, 
1012/; 0,119 0,044 

�5<>3;>1V=, 3/; 0,052 0,006 

�5<0B>:@8B, % 0,282 0,041 

%5@54=V9 >1’є< 
5@8B@>F8B0, D; 0,655 0,145 

&@><1>F8B8, 
109/; 0,849 0,223 

#D<@VF>4. * 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 

284V;5==V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (Pf0,05) 
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"B65, 0=0;V7 48=0<V:8 35<0B>;>3VG=8E ?>:07=8:V2 A2V4G8Bь ?@> 1V;ьH 

7=0G=V 7<V=8 @V2=O ;01>@0B>@=8E ?>:07=8:V2 C A>10:, I> E0@0:B5@87CNBь ?@>F5A 

040?B0FVW 4> C<>2 ?@8BC;:C, =V6 C :>BV2.  

*V 28A=>2:8 ?V4B25@482 0=0;V7 2V4<V==>AB59 <54V0= ;59:>F8B0@=8E 

V=45:AV2 <V6 3@C?0<8 :>BV2 V A>10: ?@>BO3>< 60 4V1 A?>AB5@565=ь (B01;. 3.35).  

&01;8FO 3.35 

�8=0<V:0 <54V0= ;59:>F8B0@=8E V=45:AV2 B0 WE  

AB0B8AB8G=0 7=0G8<VABь <V6 3@C?0<8 

#>:07=8: �>10 
4>A;V4C 

 54V0=0 #>@V2=O==O <V6 
3@C?0<8 

�>B8, 
n=29 

%>10:8, 
n=26 

*P 

�=45:A 
V<C=>@50:B82=>ABV 

1 7,00 4,81 0,082 
30 6,93 4,70 0,455 
60 8,88 5,99 0,681 

�=45:A 7AC2C 
;59:>F8BV2 :@>2V 

1 2,33 3,55 0,022 

30 2,45 2,23 0,675 
60 1,94 2,28 0,114 

�=45:A 
A?V22V4=>H5==O 
=59B@>DV;V2 B0 
;V<D>F8BV2 

1 2,52 4,68 0,003 

30 2,39 2,52 0,656 

60 2,17 2,53 0,058 

�=45:A 040?B0FVW 70 
�0@:02V 

1 0,41 0,22 0,004 

30 0,43 0,41 0,681 
60 0,47 0,41 0,074 

�=45:A 
A?V22V4=>H5==O 
=59B@>DV;V2 B0 
<>=>F8BV2 

1 13,67 14,43 0,743 
30 14,80 12,00 0,465 

60 17,09 13,39 0,662 

�=45:A 0;5@3V70FVW 
1 1,63 0,75 0,003 

30 1,21 1,20 0,275 
60 1,70 1,46 0,318 

/45@=89 V=45:A 
7AC2C 

1 0,02 0,04 0,015 

30 0,02 0,03 0,814 
60 0,02 0,02 0,827 

/45@=89 V=45:A 
V=B>:A8:0FVW 

1 0,13 0,11 0,078 
30 0,15 0,10 0,028 

60 0,18 0,08 0,007 
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#D<@VF>4. * 3 P 70 :@8B5@Vє<  0==0-'VB=V; #>:07=8:8 284V;5=V 68@=8< 

H@8DB>< 2V4@V7=ONBьAO (Pf0,05) 

�>AB>2V@=V 2V4<V==>ABV <V6 F8<8 <54V0=0<8 ?@>BO3>< 4>A;V465==O 

2V4<VG0;8AO C 6-8 7 8-<8 V=45:AV2 (75 %), I> A2V4G8Bь ?@> WE 28A>:C 

V=D>@<0B82=VABь. 

�25@B0є C203C, I> A0<5 =0 1-C 4>1C ?5@51C20==O C ?@8BC;:C <V6 3@C?0<8 

A>10: V :>BV2 28O28;8Aь 2V@>3V4=V 2V4<V==>ABV <54V0= 5-8 V=45:AV2 (62,5 %), B>1B> 

1V;ьH>W WE G0AB8=8.  

!0 30 V 60 4>18 WE :V;ь:VABь 7=878;0Aь 4> 1-3> (12,5 %), V F8< V=45:A>< 

28O282AO O45@=89  V=45:A V=B>:A8:0FVW, O:89 є 2V4=>H5==O< 1V;ьH <>;>48E 

=59B@>DV;V2 B0 <>=>F8BV2 4> 7@V;8E A53<5=B>O45@=8E :;VB8=. ' A>10: F59 V=45:A 

=0 30 V 60 4>1C 1C2 4>AB>2V@=> =86G5, =V6 2 :>BV2, 2 1,50 B0 2,25 @078, I> 

A2V4G8Bь ?@> 7=865==O V=B5=A82=>ABV 01> ?@8?8=5==O 70?0;ь=>W @50:FVW, O:0 

<0;0 <VAF5 2 >@30=V7<V B20@8=8 ?V4 G0A =04E>465==O C ?@8BC;>:.  

#5@H0 4>10 4>A;V4C, =02?0:8, E0@0:B5@87C20;0Aь 2V4<V==>ABO<8 <54V0= 

1V;ьH>ABV V=45:AV2 <V6 3@C?0<8 :>BV2 V A>10:, C<>28 68BBє4VO;ь=>ABV O:8E 4> 

Fь>3> 2V4@V7=O;8Aь V @0?B>2> 7<V=8;8Aь ?V4G0A =04E>465==O C ?@8BC;>:. 

�V4ACB=VABь 4>AB>2V@=8E 2V4<V==>AB59 F8E V=45:AV2 2 ?>40;ьH><C A2V4G8Bь ?@> 

?>ABC?>2C 040?B0FVN B20@8= 4> =>28E C<>2 VA=C20==O, O:0 2V41C20;0Aь 70 F8<8 

:@8B5@VO<8 157 VAB>B=8E 284>28E >A>1;82>AB59.  
�V;ьHVABь ;59:>F8B0@=8E V=45:AV2 >4=>A?@O<>20=> 7<V=N20;8Aь 2 >1>E 

3@C?0E.  54V0=0 V=45:AC V<C=>@50:B82=>ABV 2 :>BV2 V A>10: <0;0 B5=45=FVN 4> 

71V;ьH5==O ?@>BO3>< 4>A;V4C C 72’O7:C 7V 7<5=H5==O< :>=F5=B@0FVW <>=>F8BV2.  

�=45:A 7AC2C ;59:>F8BV2 :@>2V E0@0:B5@87C202AO ?@>B8;56=8<8 70 

=0?@O<>< 4>AB>2V@=8<8 2V4<V==>ABO<8 <54V0= 2 :>BV2 V A>10: 70 @0EC=>: 

1V;ьH>W :V;ь:>ABV =59B@>DV;V2 C :@>2V >AB0==VE =0 1-C 4>1C 5:A?5@8<5=BC.  

$V25=ь <54V0=8 V=45:AC �0@:02V ?>ABC?>2> 7@>AB02 ?@>BO3>< 4>A;V4C, 0 

V=45:AC A?V22V4=>H5==O =59B@>DV;V2 V <>=>F8BV2 3 7<5=HC202AO, I> 

AD>@<C20;> @V7=V 25:B>@8 F8E V=45:AV2 C G0AV. 
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#@8G8=>N B0:>W 48=0<V:8 є B5, I> 7=0G5==O F8E V=45:AV2 70;560Bь 2V4 

4>AB>2V@=>3> 7<5=H5==O :V;ь:>ABV A53<5=B>O45@=8E =59B@>DV;V2 2 >1>E 3@C?0E.  

&0:>6 =0 2V4<V==>ABV 7<V= <54V0= F8E V=45:AV2 2?;820є B5, I> 2 :>BV2 =0 1-

C 4>1C 4>A;V4C 4>AB>2V@=> 1V;ьH>N 1C;0 :>=F5=B@0FVO ;V<D>F8BV2, 0 2 A>10: 3 

=59B@>DV;V2.  

/45@=89 V=45:A 7AC2C V V=45:A V=B>:A8:0FVW ?>:07CNBь 2V4=>H5==O 

<>;>48E =59B@>DV;V2 B0 <>=>F8BV2 4> A53<5=B>O45@=8E =59B@>DV;V2. �>AB>2V@=5 

7=865==O <54V0= ?5@H>3> V=45:AC C 3@C?V A>10: ?>2’O70=5 7V 7=865==O 

:>=F5=B@0FVW ?0;8G:>O45@=8E V A53<5=B>O45@=8E =59B@>DV;V2. ' 3@C?V :>BV2 

A?>AB5@V30єBьAO AE>60, 0;5 <5=H 28@065=0 B5=45=FVO 

#V428I5=89 @V25=ь <54V0=8 V=45:AC 0;5@3V70FVW C 3@C?V :>BV2 =0 1-C 4>1C 

7C<>2;NєBьAO 1V;ьH>N :>=F5=B@0FVєN 5>78=>DV;V2 V ;V<D>F8BV2, =V6 C A>10:.  

!0 30 4>1C ?@>AB56CєBьAO B5=45=FVO 4> 7<V= Fь>3> ?>:07=8:0 70 @0EC=>: 

7=865==O :V;ь:>ABV 5>78=>DV;V2 B0 ;V<D>F8BV2 C ?>@V2=O==V 7 V=H8<8 

;59:>F8B0<8, I> <>65 ?@825AB8 4> 7<5=H5==O <>6;828E 0;5@3VG=8E @50:FV9 C 

:>BV2.  

!0 60 4>1C @V25=ь <54V0=8 V=45:AC 0;5@3V70FVW 2 :>BV2 7=>2C 4>AO30є 

?>G0B:>2>3> @V2=O. ' A>10:, =02?0:8, <54V0=0 Fь>3> V=45:AC =09<5=H0 70 @V2=5< 

C 1-C 4>1C A?>AB5@565=ь, 0 ?>BV< ?>ABC?>2> 7@>AB0є 4> 60 4>18.  

"B65 <>6;82VABь @>728B:C 0;5@3VG=8E @50:FV9 C B20@8= 715@V30єBьAO, =5 

72060NG8 =0 B5, I> 40=V 2:07CNBь ;8H5 =0 =0O2=VABь B5=45=FVW. �465 =0 <><5=B 

?>G0B:C 4>A;V465==O ;59:>3@0<8 :>BV2 V A>10: 7=0G=> =5 2V4@V7=O;8Aь 2V4 =>@<8 

70 45O:8<8 =57=0G=8<8 2V4E8;5==O<8, =0 I> 2:070=> 28I5. 

�=0;V7 48=0<V:8 ;59:>F8B0@=8E V=45:AV2 2 <560E :>6=>W 7 3@C? (:>BV2 V 

A>10: >:@5<>) ?>:0702, I> 2 >1>E 3@C?0E ?@>BO3>< 60-8 4V1 DV:AC20;8AO 

4>AB>2V@=V 7<V=8 V=45:AV2 C :V;ь:>ABV 3->E (37,5 %) ?>:07=8:V2 C 3@C?V :>BV2 V 4-

>E (50 %) 3 C A>10: (B01;.3.36).  

�V;ьHVABь ;59:>F8B0@=8E V=45:AV2 >4=>A?@O<>20=> 7<V=N20;8Aь 2 >1>E 

3@C?0E. 
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&01;8FO 3.36 

%B0B8AB8G=0 4>AB>2V@=VABь 7<V= ;59:>F8B0@=8E V=45:AV2 B20@8= ?@>BO3>< 

4>A;V465==O 2 <560E >:@5<8E 3@C? 

#>:07=8: *�>B8, n=29 *%>10:8, n=26 
�=45:A V<C=>@50:B82=>ABV 0,343 0,193 
�=45:A 7AC2C ;59:>F8BV2 :@>2V 0,016 0,004 

�=4. A?V2-=O =59B@>DV;V2 B0 ;V<D>F8BV2 0,018 0,013 

�=45:A 040?B0FVW 70 �0@:02V 0,022 0,020 

�=4. A?V2-=O =59B@>DV;V2 B0 <>=>F8BV2 0,639 0,351 
�=45:A 0;5@3V70FVW 0,272 0,145 
/45@=89 V=45:A 7AC2C 0,690 0,030 

/45@=89 V=45:A V=B>:A8:0FVW 0,941 0,124 
#D<@VF>4. * 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 

284V;5==V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO (Pf0,05) 

 

�=0;V7 7=0G5=ь 1V>EV<VG=8E ?>:07=8:V2 C A8@>20BFV :@>2V :>BV2 V A>10: 

?>:0702, I> 7 11 1V>EV<VG=8E ?>:07=8:V2 ;8H5 5 (45,5 %), 0 A0<5 @V2=V 

0;ь1C<V=V2, 3;>1C;V=V2, A5G>28=8, :@50B8=V=C, =5>@30=VG=>3> (>AD>@C 70 @V2=5< 

1C;8 4>AB>2V@=> 2V4<V==8<8 <V6 3@C?0<8, E>G0 1 =0 >4=><C 7 B5@<V=V2 

4>A;V465==O (B01;. 3.37). 

�8O28;8AO 4>AB>2V@=> @V7=8<8 <V6 3@C?0<8 :>BV2 V A>10: =0 1-C 4>1C 

4>A;V4C 3 ?>:07=8:8, 0 A0<5 3 2<VAB A5G>28=8, :@50B8=V=C, =5>@30=VG=>3> 

(>AD>@C (27,3 %); =0 30-C 4>1C 3 3, :>=F5=B@0FVO 0;ь1C<V=V2, 3;>1C;V=V2 B0 

A5G>28=8 (27,3 %); =0 60 4>1C 3 ;8H5 2, :>=F5=B@0FVO 3;>1C;V=V2 B0 0;ь1C<V=V2 

(18,2 %). 

�=0;V7CNG8 40=V 287=0G5==O 1V>EV<VG=8E ?>:07=8:V2, <>6=0 2V4>:@5<8B8, 

I> 4;O 1V;ьH>ABV 7 =8E A?>AB5@V30;8AO >4=>A?@O<>20=V B5=45=FVW 4> 7<V=, B><C 

1C;0 2AB0=>2;5=0 B0:0 <0;0 :V;ь:VABь 2V4<V==>AB59 @V2=O ?>:07=8:V2 <V6 

3@C?0<8 B20@8= 42>E 284V2.  

�>AB>2V@=V 2V4<V==>ABV <54V0= A5G>28=8 V :@50B8=V=C 2 A>10: V :>BV2 =0 

?>G0B:C 4>A;V4C (1-0 4>10), A:>@VH 70 2A5, 1C;8 7C<>2;5=V B8<, I> B20@8=8 4> 

=04E>465==O C ?@8BC;>: ?5@51C20;8 2 @V7=8E C<>20E VA=C20==O.  
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&01;8FO 3.37 

�8=0<V:0 <54V0= 1V>EV<VG=8E ?>:07=8:V2 A8@>20B:8 :@>2V A>10: V :>BV2 B0 

WE AB0B8AB8G=0 7=0G8<VABь <V6 3@C?0<8 

#>:07=8: 
�>10 
4>A;V4C  54V0=0 #>@V2=O==O <V6 

3@C?0<8 
 �>B8, n=29 %>10:8, n=26 *P 

�030;ь=89 
1V;>:, 3/; 

1 73,5 70,5 0,220 
30 69,8 67,9 0,223 
60 70,1 67,5 0,151 

�;ь1C<V=8, 
3/; 

1 27,6 28,2 0,632 
30 28,5 31,1 0,002 

60 28,9 31,0 0,011 

�;>1C;V=8, 
3/; 

1 45,6 42,9 0,279 
30 42,7 36,4 0,002 

60 41,7 35,5 0,012 

%5G>28=0, 
<<>;ь/; 

1 7,5 4,9 <0,001 

30 7,7 6,2 0,001 

60 7,1 5,9 0,093 

�@50B8=V=, 
<:<>;ь/; 

1 87,8 64,6 0,009 

30 80,4 81,2 0,518 
60 86,5 91,3 0,161 

�030;ь=89 
�0;ьFV9, 
<<>;ь/; 

1 2,29 2,26 0,507 
30 2,30 2,39 0,718 
60 2,37 2,34 0,507 

!5>@30=VG=89 
(>AD>@, 
<<>;ь/; 

1 1,73 1,23 0,014 

30 1,44 1,31 0,133 
60 1,33 1,30 0,166 

�C6=0 
D>AD0B070, 
"4/; 

1 87,7 75,4 0,821 
30 93,2 68,9 0,591 
60 65,8 63,5 1 

�030;ь=89 
1V;V@C1V=, 
<:<>;ь/; 

1 3,2 5,0 0,827 
30 3,4 4,2 0,867 
60 2,8 4,0 0,415 

�;�&, "4/; 
1 65 56 0,562 

30 67 54 0,062 
60 49 37 0,107 

�A�&, "4/; 
1 35 45 0,202 

30 32 31 0,913 
60 30 29 0,420 

#D<@VF>4: * 3 P 70 :@8B5@Vє<  0==0-'VB=V; #>:07=8:8, 7=0G5==O O:8E 284V;5==V 

68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO ($f 0,05) 
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!0 <><5=B =04E>465==O C ?@8BC;>: <54V0=0 :>=F5=B@0FVW A5G>28=8 2 

:>BV2 (7,5 <<>;ь/;) 1C;0 4>AB>2V@=> 28I>N, =V6 C A>10: (4,9 <<>;ь/;), >B65 

1V;ьH>N 2 1,53 @078. "1842V <54V0=8 A5G>28=8 7=0E>48;8Aь C <560E 

2V4?>2V4=8E @5D5@5=B=8E =>@< 4;O B20@8= >1>E 284V2: :>B8  4312 <<>;ь/;, 

A>10:8 2,9310,4 <<>;ь/;. "B65, 25@E=O <560 :>=F5=B@0FVW A5G>28=8 2 =>@<V 

1C;0 45I> 28I>N 2 :>BV2, =V6 2 A>10:.  >6;82>, F5 ?>2’O70=> 7 B8<, I> :>B8 є 

2 1V;ьHV9 <V@V <'OA>W4=8<8 B20@8=0<8 =0 2V4<V=C 2V4 A>10:. �V4?>2V4=> V 

<54V0=8 =>@<8 A5G>28=8 1C;8 2V4?>2V4=> 28IV 2 :>BV2 3 8,0 <<>;ь/; V 2 A>10: 3 

6,65 <<>;ь/;. �V4=>H5==O <V6 F8<8 ?>:07=8:0<8 AB0=>28;> 1,2 @078. 

 &0:8< G8=><, 1V;ьH 28A>:89 @V25=ь A5G>28=8 2 A8@>20B:8 :@>2V 2 FV;><C 

1V;ьH ?@8B0<0==89 :>B0< C ?>@V2=O==V V7 A>10:0<8. *O 6 70;56=VABь 

715@V30єBьAO V ?V4G0A =04E>465==O C ?@8BC;>:. &0:, @V7=8FO <54V0= A5G>28=8 

7@>AB0є 3 7 1,2 @078 2 =>@<V 4> 1,53 @078 =0 1-C 4>1C ?5@51C20==O C ?@8BC;:C. 

"B65, 70 F8< ?>:07=8:>< =04E>465==O C ?@8BC;>: 1C;> 1V;ьH 7=0G=8< 

AB@5A>28< D0:B>@>< 4;O :>BV2, =V6 4;O A>10:. 

�=0;>3VG=V @>7@0EC=:8 I>4> :@50B8=V=C 2:07CNBь =0 B5, I> 25@E=O <560 

9>3> :>=F5=B@0FVW 2 =>@<V =57=0G=>, 0;5 2A5 6 28I0 2 :>BV2 C ?>@V2=O==V V7 

A>10:0<8: 503130 <:<>;ь/; 2 :>BV2 V 353120 <:<>;ь/; 2 A>10:. �V4?>2V4=> 

<54V0=8 =>@< :@50B8=V=C C B20@8= AB0=>2;OBь 2 :>BV2 90 <:<>;ь/; V 2 A>10: 3 

85 <:<>;ь/;. �V4=>H5==O <V6 F8<8 ?>:07=8:0<8 є 1V;ьH8< 2 :>BV2 2 1,06 @078, 

B>1B> є =57=0G=8<. /:I> @>7@0EC20B8 2 ?5@H89 45=ь =04E>465==O C ?@8BC;>: 

B0:5 6 2V4=>H5==O <V6 7=0G5==O<8 <54V0= :@50B8=V=C 2 :>BV2 V A>10:, B> 2>=> 

A:;040є 1,38 @078. #>@V2=O==O Fь>3> ?>:07=8:0 (1,38 @078) 7 0=0;>3VG=8< 2 

=>@<V (1,06 @078) A2V4G8Bь, I> =04E>465==O C ?@8BC;>: є AB@5A>28< D0:B>@>< 

4;O :>BV2 C 1V;ьH><C ABC?5=N, =V6 4;O A>10:, >A>1;82> I>4> =8@>:, 0465 

>18420 :@8B5@VW 3 A5G>28=0 V :@50B8=V= є ?>:07=8:0<8 DC=:FV>=C20==O >AB0==VE. 

#@>B5 FV 40=V A2V4G0Bь ?@> 2V4ACB=VABь 2848<>3> =530B82=>3> 2?;82C 

7<V=8 D0:B>@V2 7>2=VH=ь>3> A5@54>28I0 =0 B20@8=, 7>:@5<0 =0 H284:VABь 

:;C1>G:>2>W DV;ьB@0FVW 2 =8@:0E, 1> FV, E>G0 9 4>AB>2V@=V 2V4<V==>ABV ?>:07=8:V2 

2V41C20;8Aь C <560E =>@<. �;5 2A5 @V2=> ?@>AB56CєBьAO B5=45=FVO I>4> 
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=530B82=>3> 2?;82C B0:>3> AB@5A>2>3> D0:B>@C, O: @0?B>25 ?>B@0?;O==O 2 V=H5 

A5@54>28I5, A0<5 =0 =8@:8. �465 2AV V=HV A8@>20B:>2V 1V>EV<VG=V ?>:07=8:8 70 

7=0G5==O<8 <54V0= 2V@>3V4=> =5 2V4@V7=O;8Aь <V6 3@C?0<8 B20@8= F8E 42>E 

284V2 (B01;. 3.37). 

�>AB>2V@=> 1V;ьH89 ?>:07=8: :>=F5=B@0FVW =5>@30=VG=>3> (>AD>@C B0:>6 

2V4<VG0;8 2 A8@>20BFV :@>2V :>BV2 =0 ?>G0B:C 4>A;V465==O. #@>B5 20@B> 

2@0E>2C20B8, I> 25@E=O <560 :>=F5=B@0FVW =5>@30=VG=>3> (>AD>@C 2 A8@>20BFV 

:@>2V :>BV2 C =>@<V 28I0, =V6 C A>10:: 0,932,3 <<>;ь/; C :>BV2 V 0,9 3 

1,7 <<>;ь/; C A>10:. �V4?>2V4=> <54V0=V =>@< =5>@30=VG=>3> (>AD>@C C B20@8= 

AB0=>2;OBь 2 :>BV2 1,6 <<>;ь/; V 2 A>10: 3 1,3 <<>;ь/;. �V4=>H5==O <V6 F8<8 

7=0G5==O<8 <54V0= AB0=>28Bь 1,23 @078. !0 ?5@H89 45=ь 4>A;V4C <54V0=8 

=5>@30=VG=>3> (>AD>@C AB0=>28;8 2 :>BV2 1,73 <<>;ь/; V 2 A>10: 1,23 <<>;ь/;, 7 

A?V22V4=>H5==O< <V6 F8<8 7=0G5==O<8  2 1,41 @078. #>@V2=O==O Fь>3> 7=0G5==O 

(1,41 @078) 7 0=0;>3VG=8< 2 =>@<V (1,23 @078) A2V4G8Bь, I> D0:B>@ 2V:C B20@8= 

(G0AB8=0 :>BV2 <>;>4>3> 2V:C) V A0<5 =04E>465==O B20@8=8 C ?@8BC;>: 2?;820є 

=0 >1<V= (>AD>@C 2 :>BV2 A8;ь=VH5, =V6 C A>10:. 

"B65, FV 40=V A2V4G0Bь, A0< <><5=B 7<V=8 7>2=VH=ь>3> A5@54>28I0 є 

AB@5A>28< D0:B>@>< C 1V;ьH><C ABC?5=V 4;O :>BV2, =V6 4;O A>10:, I> <>65 

=530B82=> 2?;8=CB8 =0 AB0= =8@>: V =0 >1<V= (>AD>@C, =572060NG8 =0 B5, I> FV 

2V4<V==>ABV @V2=O ?>:07=8:V2 2V41C20NBьAO 2 <560E 2V4?>2V4=8E =>@<. 

&VA=> ?>2’O70=89 7 F8< 1V;:>289 >1<V= E0@0:B5@87C202AO 4>AB>2V@=8< 

7<5=H5==O< @V2=V2 7030;ь=>3> 1V;:0 V 3;>1C;V=V2 2 >1>E 3@C?0E, 71V;ьH5==O< 

:>=F5=B@0FV9 0;ь1C<V=V2 C A>10: B0 B5=45=FVєN 4> 71V;ьH5==O WE C :>BV2. 

�@0E>2CNG8 0=0;VB8G=89 A:;04 :>@<V2 C ?@8BC;:C 70 A8@8< ?@>B5W=><, I> 

A?>6820;8 3@C?8 A>10: (22332 %) V :>BV2 (30334 %), 2V4<V==>ABV, I> 7’O28;8Aь 

<V6 3@C?0<8, ?>G8=0NG8 7 30->W 4>18, A:>@VH 70 2A5, 1C;8 ?>2’O70=V 7 284>28<8 

>A>1;82>ABO<8 B20@8=, O:V ?@>O2;O;8Aь C ?@>F5AV 040?B0FVW 4> =>28E C<>2 

VA=C20==O V, 7>:@5<0, 3>4V2;V. #@> F5 A2V4G0Bь 1V;ьHV 7=0G5==O <54V0= 

:>=F5=B@0FV9 0;ь1C<V=V2 B0 <5=HV 3 3;>1C;V=V2 C A>10: ?>@V2=O=> 7 :>B0<8  
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!0 60 4>1C 4>A;V4C 0=0;>3VG=V 2V4<V==>ABV AB>ACNBьAO B0:8E ?>:07=8:V2, 

O: 0;ь1C<V=8 V 3;>1C;V=8, 7>:@5<0 <54V0=V >AB0==VE 1C;8 =86G5 C 3@C?0E A>10: C 

?>@V2=O==V 7 3@C?0<8 :>BV2. 

�=0;V7 40=8E I>4> 4>AB>2V@=8E 2V4<V==>AB59 1V>EV<VG=8E ?>:07=8:V2 2 

<560E >:@5<8E 3@C? ?>:0702, I> 4>AB>2V@=V 7<V=8 C 3@C?0E :>BV2 1C;8 

2AB0=>2;5=V 4;O 3->E ?>:07=8:V2: 7030;ь=>3> 1V;:0, 3;>1C;V=V2 V =5>@30=VG=>3> 

(>AD>@C (27,3 %). ' A>10: 3 4;O 5-8 ?>:07=8:V2, 0 A0<5 7030;ь=>3> 1V;:0, 

0;ь1C<V=V2, 3;>1C;V=V2, A5G>28=8 V :@50B8=V=C (45,5 %) (B01;. 3.38).  

&01;8FO 3.38 

%B0B8AB8G=0 4>AB>2V@=VABь 7<V= 1V>EV<VG=8E ?>:07=8:V2 :@>2V B20@8= C 

<560E >:@5<8E 3@C? ?@>BO3>< 4>A;V4C 

#>:07=8: �>B8, n=29 %>10:8, n=26 

�030;ь=89 1V;>:, 3/; <0,001 0,011 

�;ь1C<V=, 3/; 0,066 0,026 

�;>1C;V=8, 3/; <0,001 0,011 

%5G>28=0, <<>;ь/; 0,422 0,006 

�@50B8=V=, <:<>;ь/; 0,902 <0,001 

�030;ь=89 �0;ьFV9, 
<<>;ь/; 0,902 0,158 

!5>@30=VG=89 (>AD>@, 
<<>;ь/; 0,003 0,607 

�C6=0 D>AD0B070, "4/; 0,258 0,076 

�030;ь=89 1V;V@C1V=, 
<:<>;ь/; 0,533 0,661 

�;�&, "4/; 0,099 0,135 

�A�&, "4/; 0,102 0,001 

#D<@VF>4: * 3 P 70 :@8B5@Vє< (@V4<0=0; #>:07=8:8, 7=0G5==O O:8E 

284V;5==V 68@=8< H@8DB><, 4>AB>2V@=> 2V4@V7=ONBьAO ($f 0,05) 

 

�8=0<V:0 <54V0= 2:070=8E ?>:07=8:V2 (B01;. 3.37) A2V4G8Bь, GB> C B20@8= 

>1>E 284V2 ?@>BO3>< 4>A;V4C 2V41C20;8Aь >4=>A?@O<>20=V ?>78B82=V 7<V=8 
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>1<V=C 1V;:V2, 0 A0<5: ?>ABC?>25 7=865==O @V2=O 7030;ь=>3> 1V;:0 =0 B;V 

7@>AB0==O 2<VABC 0;ь1C<V=V2 V 7<5=H5==O 3;>1C;V=V2 V =5>@30=VG=>3> (>AD>@C.  

' A>10:, =0 2V4<V=C 2V4 :>BV2, 4> F8E 7<V= 4>40;>Aь 7@>AB0==O 25;8G8= 

<54V0= A5G>28=8 V :@50B8=V=C 2 <560E 2V4?>2V4=8E =>@<, I> є ?>78B82=>N 

>7=0:>N 0:B82V70FVW 1V;:>2>3> >1<V=C 2 C<>20E ?5@51C20==O C ?@8BC;:C 4;O 

B20@8=. 

&0:8< G8=><, =0 G0A =04E>465==O B20@8= C ?@8BC;>: A?>AB5@V30єBьAO 

7=0G=0 :V;ь:VABь 2V4<V==>AB59 @V2=O 35<0B>;>3VG=8E ?>:07=8:V2 <V6 :>B0<8 V 

A>10:0<8, >A>1;82> ?>:07=8:V2 5@8B@>F8B>?>57C B0 ;59:>F8B0@=8E V=45:AV2, V 2 

<5=H><C ABC?5=V 1V>EV<VG=8E B5ABV2, C B>9 G0A O: C =>@<V 7=0G5==O 2AVE F8E 

?>:07=8:V2 <0;> 2V4@V7=ONBьAO. #@8G8=>N B0:>W @V7=8FV є AB0= 74>@>2’O :>BV2 V 

A>10: C <><5=B =04E>465==O C ?@8BC;>:, 0465 2 F59 G0A @V7:> 7<V=NNBьAO 

C<>28 7>2=VH=ь>3> A5@54>28I0 4;O B20@8=. �> B>3> 6 WE ?>A;01;5=89 AB0= 

2=0A;V4>: ?5@51C20==O 2 6>@AB:8E C<>20E 4V9A=>ABV A?@8Oє 28=8:=5==N @V7=8E 

V=D5:FV9=8E V ?0@078B0@=8E E2>@>1, B@02<0B8G=8E CH:>465=ь V =0A;V4:V2 

5<>FV9=>3> AB@5AC.  

!0 30 4>1C 5:A?5@8<5=BC :V;ь:VABь B0:8E 2V4<V==>AB59 H284:> 

7=86CєBьAO 3 C 2 V 1V;ьH5 @078, I> є ?>:07=8:>< 040?B0FVW O: :>BV2, B0: V A>10: 

265 G5@57 <VAOFь ?5@51C20==O C ?@8BC;:C. "B65, 2V= C ?52=V9 <V@V ?5@5AB0є 1CB8 

AB@5A>28< D0:B>@>< 4;O B20@8= >1>E 284V2. "A>1;82> F5 284=> ?> 

2V4A>B:>2><C 7=0G5==N @V7=8FV ;59:>F8B0@=8E V=45:AV2: BV;ь:8 12,5 % 28?04:V2 

B0:8E 2V4<V==>AB59 2AB0=>2;5=> =0 30 4>1C 5:A?5@8<5=BC <V6 3@C?0<8 :>BV2 V 

A>10:. �465 A0<5 FV B5AB8 22060NBьAO ?>:07=8:0<8 V=B5=A82=>ABV @50:FVW 

>@30=V7<C =0 AB@5A. 

 !0 60 4>1C 4>A;V4C 715@V30єBьAO B0:0 6 G0AB:0 2V4<V==>AB59 7=0G5=ь 

;59:>F8B0@=8E V=45:AV2 <V6 :>B0<8 V A>10:0<8, I> є ?>:07=8:>< AB01V;ь=>W 

040?B0FVW >@30=V7<C B20@8=8 4> ?5@51C20==O C ?@8BC;:C. 

$57C;ьB0B8 Fь>3> ?V4@>74V;C 28A2VB;5=> 2 ?C1;V:0FVOE [240, 256]. 
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$"���� 4 

A!A��� � '�A�A�Ь!�!!/ $��'�Ь&A&�� �"%�����!!/ 

 

�>B8 (Felis silvestris catus) V A>10:8 (Canis lupus familiaris) 3 >4=V 7 

=091V;ьH @>7?>2AN465=8E B20@8=-:><?0=ь9>=V2. �>=8 7CAB@VG0NBьAO =0 2AVE 

:>=B8=5=B0E, 0 WE 7=0E>465==O 70;568Bь 2V4 ?>?C;O@=>ABV F8E 284V2 C :>6=V9 

:>=:@5B=V9 :@0W=V [33]. *5 >1C<>2;Nє 7=0G8<89 270є<>72’O7>: <V6 WE=V< 

4>1@>1CB>< B0 1;03>?>;CGGO< ;N48=8. �@0E>2CNG8 B5, I> <V;ь9>=8 A>10: V 

:>BV2 ?> 2Aь><C A2VBC 7=0E>4OBьAO C ?@8BC;:0E, :V;ь:VABь =0C:>28E @>1VB, 

A?@O<>20=8E =0 ?>:@0I5==O 4>1@>1CBC F8E B20@8=, 7=0G=> 7@>A;0 70 >AB0==V 

45AOB8@VGGO [19]. �2060NG8 =0 B0:C 206;82C @>;ь ?@8BC;:V2 4;O B20@8= C 

ACG0A=><C ACA?V;ьAB2V, >A>1;82> 2 C<>20E 2>є==8E 4V9 =0 B5@8B>@VW ':@0W=8, 

:>;8 :V;ь:VABь 1574><=8E A>10: V :>BV2 7=0G=> 71V;ьH8;0Aь, AB0є 0:BC0;ь=8< 

@>728B>: B0:>3> =0?@O<C 4>A;V465=ь O: 25B5@8=0@=0 <548F8=0 ?@8BC;:V2. 

�@0E>2CNG8 <0AHB018 748G02V==O 4><0H=VE B20@8=, 157:>=B@>;ь=5 WE 

?5@5AC20==O ?> B5@8B>@VW ':@0W=8, ?@>1;5<0 ?@8BC;:V2 =01C20є I5 1V;ьH>W 

7=0GCI>ABV. #@>B5 B5<0 :>=B@>;N ?>?C;OFVW 1574><=8E B20@8= 2 ':@0W=V =5 

45B0;V7>20=0. �0 >AB0==V 45AOB8@VGGO =0HV 2G5=V 7>A5@546CNBьAO 7451V;ьH>3> =0 

?@02>28E 0A?5:B0E 70E8ABC B20@8= [241, 253]. +0AB8=0 4>A;V4=8:V2 0=0;V7CNBь 

28?04:8 6>@AB>:>3> ?@>2>465==O 7 B20@8=0<8 G8 7>A5@5465=V =0 :0;VFB2V 

B20@8= B0 24>A:>=0;5==V AD5@8 ?>2>465==O 7 B20@8=0<8 C ?@02>2><C 0A?5:BV 

[20, 255, 259]. 

�V4><>, I> 2?;82 AB@5A>28E D0:B>@V2 =0 :>BV2 V A>10: AB02 0:BC0;ь=>N 

?@>1;5<>N 70 @>:8 2>є==8E 4V9 =0 B5@8B>@VW =0H>W :@0W=8. %0<5 <V=V<V70FVN 

F8E 2?;82V2 =0 B20@8= V 70157?5GCNBь ?@8BC;:8, 0 4;O >FV=:8 WE ?>78B82=>W 4VW 
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