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Abstract. In Current research the main goal was to study the resistance plasmids stability causes in S. 

maltophilia native strains. Using some microbiological, biochemical and genetical methods, it was noted, that the 

resistance to 13 mostly used in medicine, veterinary and agriculture antibiotics is stable and can be transmitted, 

even after the long-time cultivation without contact with any antibiotic. Then, using PCR, transformation analyses 

and xenobiotic tests, it was shown nucleoid and plasmid localization of studied genes. Polyphenol oxidases and 

caseinase genes were detected on nucleoid, while the lipases genes were indicated both on nucleoid and plasmids. 

It was found that biodegradation genes define the stabile replication of antibiotic resistance plasmids in a majority 

of S. maltophilia studied strains. 

Keywords: Biodegradation, Stenotrophomonas maltophilia, multi-drug resistance, plasmids.  

 

Introduction  

S. maltophilia (former Pseudomonas maltophilia) are well-researched Gram-negative, aerobic, non-

fermentative bacteria. This species is well-known by the versatility of metabolicʩ pathways, defining the huge 

potential of adaptation, including antimicrobial resistance, quorum sensing, etc. [1, p. 163-174]. It defines a plenty 

problems occurrence during the therapy of their infections [2, p. 1484-1492]. They are naturally resistant to various 

broad-spectrum antibiotics, due to the production of various enzymes. The pathogenesis of this opportunistic 

pathogen infection is an actual problem for severely immunocompromised and debilitated individuals [3, p. 57-

80]. In a majority of cases in addition to native resistance this microbe has plasmids with transferable resistance 

[4, p. 729-748]. Thus, the plasmid stabilityy is significant for the resistance forming and spread both in nature and 

clinics. 

Materials Methods 

The strains for this research were taken from The National Culture Collection of Microorganisms, MDC, 

"Armbiotechnology" SPC NAS RA. For the resistance test there were used 50mkg/ml concentrations of 13 

antibiotics: ɓ- lactams - penicillin (Pcn), ampicillin (Amp), amoxicillin (Amx), augmentin (Amc) of 

aminopenicillins, cefixime (Cfx), ceftriaxone (Ctx) from cephalosporins; aminoglycosides - kanamycin (Kan), 

streptomycin (Str), gentamycin (Gnc); fluoroquinolone ï ciprofloxacin (Cip); tetracycline (Tcn); Chloramphenicol 

(Cam) of amphenicoles, azithromycin (Azm) - of azalide macrolides [5, p. 97-99]. The enzyme activity 

precipitation was done according to standard microbiology and biochemistry protocols on solid cultural media 

with different substrates. For caseinase activity, the milk casein destruction test was apply. For polyphenol oxidase 

(PPO) precipitation L-tyrosine (for o-diphenol oxidase or tyrosinase), Ŭ-naphthol and tannin (for p-diphenol 

oxidase or laccase) destruction tests were applied. For lipase polysorbates -20, -40, -60, -65, -80, -85 degradation 

was studied. The genetical analysis was done by plasmid analysis, transformation and PCR with primers: 

aph(3')IV,  aac(6')II, pCAT639, blaOXA-10 [6, p. 12-19]. 

Results 

According to presented data, the majority of S. maltophilia studied strains are resistant to antibiotics from 

different classes and generations, up to multi-drug resistance. But Gnc-resistant and Stp-resistant strains of S. 

maltophilia (former Pseudomonas maltophilia) are absent, as well as it's noted the absence of absolutely sensitive 

representatives (Table 1). 
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Table 1. 

S. maltophilia resistance. 1 ï Kan, 2 ï Stp, 3 ï Gen, 4 ï Cam, 5 ï Amc, 6 ï Amx, 7 ï Amp,  

8 ï Pcn, 9 ï Cfx, 10 ï Ctx, 11 ï Tet, 12 ï Azm, 13 ï Cip,  

ʉ ï control on nutrient cultural media; ñ+ò ï growth, ñ-ñ ï inhibition.  

strain 
Resistance to studied antibiotics 

C 
1 2 3 4 5 6 7 8 9 10 11 12 13 

9286 - - - - + + + + - - - - - + 

9288 + + + + + + + + + - - - - + 

9289 + + + + + + + + + + + + - + 

9290 - + - - - - + + + - + - - + 

9293 - - - - - - - - + + - - - + 

9294 + + + + + + + + + - - - - + 

9298 + + + - + + + + + + + + + + 

9273 - - - + + + + + + + - + + + 

9277 - - - - + + + + + - - - - + 

9098 - + - + + + + + + -  - - - + 

9285 + - - - + + + + + - - - - + 

9301 - + - + - - - - - - + - - + 

9300 - + - + - - + + + + - - - + 

9306 - + - - - + + + + + + + + + 

9304 - + - + + + + + + - - - - + 

9303 - + - + - + + + + + + - + + 

9302 - + - - - + + + - - - - - + 

9307 - + - + + + + + - - - - + + 

9305 - - - - - + + + + - + - - + 

9326 - - - - - - - - - + - - + + 

9308 - + - + + + + + - - + - - + 

9203 - - - + + + + + + + - - - + 

9310 - - - + - + + + - - - - - + 

9208 + + + + + + + + + - - - - + 

 

The prevailing majority of researched strains are plasmid-containing, but not all the detected plasmids are 

able to transfer resistance. On some of them there are detected some antibiotic modification genes (Table 2.). In 

some cases, antibiotic modification genes are detected as localized on bacterial chromosome of some studied 

strains. There are some strains with simultaneous presence of different antibiotic modifying enzymes in both types 

of localization. 

 

Table 2. 

S. maltophilia different strains genetical analysis (ñc+ò ï chromosome localized gene; 

ñp+ò ï plasmid localized gene; ñ-ñ - the absence of gene/plasmid/transmission, ñPò ï plasmid, 

ñ++ò ï two plasmids, which are able to be transferred independently and to form the resistance to 

different antibiotics; genes: I - aph(3')IV, II - aac(6')II, III - catB7, IV - blaOXA-10; T ï resistance 

transmission) 

Strain  P  
PCR analysis  

T Strain P 
PCR analysis 

T 
I II  III  IV I II  III  IV 

9286 - - - - - - 9289 ++ - p+ ʩ+ p+ + 

9288 + - - - - - 9290 - - - - - - 

9277 + - - - - + 9293 - - - - - - 

9098 - - - - - - 9294 + - - - - + 

9285 + - - - - - 9298 + - - - - + 

9301 - c+ - - - - 9273 - - - - - - 
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9300 + - - - - + 9302 + - - - p+ + 

9306 - - - - - - 9307 - - - - - - 

9304 + - - - - - 9305 + - - - - + 

9303 - c+ - - - - 9326 + - - - - + 

9308 - - - - - + 9310 + - - - - + 

9203 + c+ - - - + 9208 - - - - - - 

 

Then all the strains were studied in experiments with cultivation on different mineral media with substitution 

of carbon source to compatible biodegradation enzyme model precipitation substrates (Table 3-5 and Fig. 1).  

 

Table 3. 

Polyphenol oxidases of S. maltophilia of soil. (ñC+ò ï positive control on nutrient agarised cultural media, 

ñC-ñ ï negative control on solid mineral media, G ï growth, A ï Activity, ñ+ò ï growth/activity  

registration (in mm), ñ-ñ ï the absence of growth/activity registration). 

Strain  

Ŭ-

naphtol 
L-Tyr  Tannin 

C+ C- Strain 

Ŭ-

naphtol 
L-Tyr  Tannin 

C+ C- 

G A G A G A G A G A G A 

9306 2+ - 3+ 10+ - - 20+ - 9302 + - 3+ 5+ 2+ 2+ 20+ - 

9308 2+ - 3+ 10+ - - 20+ - 9305 + - 3+ 5+ - - 20+ - 

9307 - - 3+ - 2+ - 20+ - 9300 2+ 2+ 3+ 2+ - - 20+ - 

9304 2+ - 3+ 15+ + - 20+ - 9302 2+ 2+ 3+ 5+ + + 20+ - 

9326 + - 3+ 10+ - - 20+ - 9303 2+ - 3+ 10+ - - 20+ - 

 

Table 4. 

Stenotrophomonas maltophilia lipase activity precipitation on solid mineral cultural media  

with substitution of carbon source to various polysorbates (20, 40, 60, 65, 80, 85)  

(ñC+ò ï positive control on nutrient agarised cultural media, ñC-ñ ï negative control on mineral agarised 

media, G ï growth, A ï Activity precipitation, ñ+ò ï growth/activity precipitation registration of bacteria 

(in mm), ñ-ñ ï the absence of growth/activity registration). 

Strain  
P 20 P 40 P 65 P 60 P 80 P 85 

C+ C- 
G A G A G A G A G A G A 

9298 3+ 2+ 2+ - 3+ - 3+ - 3+ - 3+ 3+ 3+ - 

9300 3+ 2+ 3+ 2+ 3+ - + - 3+ - 3+ 2+ 3+ - 

9301 + - - - 3+ - 2+ - 3+ - 3+ - 3+ - 

9302 3+ - 3+ 2+ 2+ - + - 3+ - 3+ 5+ 3+ - 

9303 2+ - 2+ - 2+ - 2+ - 3+ - 3+ - 3+ - 

9304 3+ - 2+ + 3+ + + + 3+ - 3+ 2+ 3+ - 

9305 3+ 2+ 3+ 2+ 3+ - 3+ - 3+ - 3+ 2+ 3+ - 

9306 2+ - 3+ - 3+ - 3+ - 3+ - 3+ - 3+ - 

9307 3+ - 3+ - 3+ - 2+ - 3+ - 3+ - 3+ - 

9308 2+ - 3+ + 3+ - 2+ + 3+ - 3+ + 3+ - 

9310 2+ - 3+ - 3+ - 3+ - 3+ - 3+ - 3+ - 

9326 3+ - 3+ - 3+ - 2+ - 3+ - 3+ - 3+ - 

9273 2+ - - - 2+ - + - 2+ - 2+ - 3+ - 

9277 2+ - + - 2+ - + - 3+ - + - 3+ - 

9203 3+ 2+ + - 2+ + 2+ + 3+ 3+ 3+ - 3+ - 

9288 3+ 2+ 2+ 3+ 3+ 3+ 3+ + 3+ 3+ 3+ 5+ 3+ - 
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Table 5. 

Caseinase of soil S. maltophilia (ñC+ò ï positive control on nutrient media, ñC-ñ ï negative control  

on mineral media, G ï growth, A ï Activity, ñ+ò ï registration in mm, 

ñ-ñ ï the absence of growth/activity). 

Strains  
Day 1 Day 2 

C+ C- Strains 
Day 1 Day 2 

C+ C- 
G A G A G A G A 

9276 - - 2+ - 3+ - 9297 - - 3+ - 3+ - 

9277 - - 2+ 10+ 3+ - 9298 1+ 2+ 3+ 10+ 3+ - 

9279 - - 2+ - 3+ - 9299 1+ 2+ 3+ 12+ 3+ - 

9280 2+ 2+ 3+ 13+ 3+ - 9300 - - 3+ 10+ 3+ - 

9284 - - 1+ 4+ 3+ - 9301 3+ 5+ 3+ 8+ 3+ - 

9285 - - 3+ 12+ 3+ - 9302 2+ 2+ 3+ 12+ 3+ - 

9287 - - 2+ 4+ 3+ - 9303 - - 3+ 5+ 3+ - 

9288 2+ 3+ 3+ 15+ 3+ - 9304 - - 3+ 5+ 3+ - 

9289 1+ 2+ 3+ 12+ 3+ - 9305 - - 3+ 8+ 3+ - 

9290 1+ 2+ 3+ 11+ 3+ - 9306 1+ 2+ 3+ 12+ 3+ - 

9291 1+ 2+ 3+ 10+ 3+ - 9307 - - 2+ - 3+ - 

9326 - - 2+ - 3+ - 9296 2+ 2+ 3+ 10+ 3+ - 

9293 - - 2+ - 3+ - 9308 - - 3+ 12+ 3+ - 

9294 - - 2+ 12+ 3+ - 9310 - - 3+ 8+ 3+ - 

 

ɸ  B  C  D 

E  F  G  H  I  

Fig.1. Enzyme activity precipitation in soil S. maltophilia. (PPO: ɸ - Tannin degradation by polyphenol oxidase 

of S. maltophilia 9288; B - L-Tyr degradation by tyrosinase of S. maltophilia 9302; ʉ ï L-Tyr degradation by 

tyrosinase of S. maltophilia 9310, D ï S. maltophilia various strains caseinase; lipases: E - S. maltophilia 9288 

on polysorbate-85; F ï S. maltophilia 9302 on polysorbate-85, G ï S. maltophilia 9308 on polysorbate-60, 

 H ï S. maltophilia-9298 on polysorbate-85, I ï S. maltophilia 9300 on polysorbate-40) 

 

Table 6. 

The transformation of P. chlororaphis 9330 recipients by S. maltophilia plasmids of different polysorbates 

biodegrading strains. (1 ï the negative control with recipient non-plasmid strain transformants, 

2 -7 ïtransformants primary selection on appropriate selective media, containing polysorbates; 

ñʉ+ò ï the positive control on solid nutrient cultural media, ñʉ- ñï the negative control on mineral 

cultural media without carbon source; ñ+ò ï the growth of bacteria, ñ- ñï the absence of bacterial 

growth.) 

Donor 
Polysorbates Control 

20 40 60 65 80 85 C+ C- 

P. chlororaphis subsp. 

chlororaphis 9330 
- - - - - - + - 

S. maltophilia 9288 + + + + + + + - 

S. maltophilia 9285 - - - - + - + - 

S. maltophilia 9302 - + - - + - + - 

S. maltophilia 9304 - + - - + + + - 

S. maltophilia 9293 - - - - - - + - 

S. maltophilia 9277 + - + + + - + - 
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Table 7. 

Correlation between plasmid stability and resistance. (1 ï Pcn, 2 ï Amp, 3 ï Amx, 4 ï Amc, 5 ï Cfx, 

6 ï Ctx, 7 ï Kan, 8 ï Gnc, 9 ï Stp, 10 ï Cam, 11 ï Tcn, 12 ï Azm, 13 ï Cip, ʉ+1ï the positive control on  

nutrient cultural media, C +2 ï the positive control of plasmid transmission, C- - the negative control of 

recipient strain, S ï sensitivity, R ï resistance, ñ+ò ï the growth, ñ-ñ ï the absence of growth). 

Percipient strain R/S of Donor  1 2 3 4 5 6 7 8 9 10 11 12 13 ʉ+1 

P. aeruginosa 9056 (C-) S - - - - - - - - - - - - - + 

P. aeruginosa 9056 + E. 

coli plasmid puc18 (C+2) 
Pcn, Amp + + - - - - - - - - - - - + 

P. aeruginosa 9056 +P. 

aeruginosa p5249a (C+3) 

Amp, Amx, 

Amc, Kan, Pcn 
+ + + + + + + - - - - - + + 

S. maltophilia 9326 Pcn, Amp - - - - - + - - - - - - - + 

P. fluorescens 9092 Kan + + + + + - + - - - - - - + 

 

Then there were done the series of transformations of appropriate recipients form different species by the 

plasmids, which were isolated from the strains with noted biodegradation activities [7, p.1966]. Transformed 

strains were cultivated on various cultural media. As a result, the stability of plasmids was detected [8, p. 1073ï

1084]. The results of polysorbate biodegrading transformants obtaining, their stability and resistance are presented 

on tables 6-7. According to the collected data for one part of all the researched strains there is the direct correlation 

between antibiotic resistance plasmid maintains and the plasmid localization of polysorbates biodegradation genes.  

Conclusion  

The resistance of the researched strains of S. maltophilia remains stable, even after the long-time cultivation 

of bacteria on nutrient agar cultural media, without contact with any antibiotic. The standard tests had showed the 

wide spectrum of resistance to 13 antibiotics (ciprofloxacin, azithromycin, ceftriaxone, etc.) of different classes 

and generations as well as the possibility of transfer of resistance to other Gram-negative bacteria by plasmids.  

PCR and transformation analyses of antibiotic modification enzymes genes blaOXS-10, catB7, aac(6ô)II, 

aph(3ô)IV showed the divergence in their localization both in plasmids and bacterial chromosome. Gene catB7 is 

localized only in nucleoid and is not transferable. The transformation analyses showed that 3 types of polyphenol 

oxidases and caseinase genes were detected on bacterial chromosome, while the different polysorbates degrading 

lipases genes were identified both on plasmids and nucleoid. There were detected some strains with the 

simultaneously presenting in one cell, the different combinations of extracellular lipases encoded by both nucleoid 

and plasmid genes. They were differing by the substrate specificity, ensuring biodegradation of polysorbates with 

different length of fatty acid. The presence of polysorbate degrading lipases genes defines the stabile replication 

of antibiotic resistance plasmids in about 60% of researched strains of S. maltophilia. 
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ɺʣʘʜʠʤʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɸ.ɻ. ʪ ʅ.ɻ. ʉʪʦʣʝʪʦʚʳʭ. 
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Ponomarev A.P. 

Vladimir State University named after A.G. t N.G. Stoletovs. 

Vladimir 

 

ʈʝʟʶʤʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ʠ ʚʝʪʝʨʠʥʘʨʠʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʥʝʨʘʟʨʝʰʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩ ʨʷʜʦʤ ʟʘʙʦʣʝʚʘʥʠʡ. ʂ 

ʵʪʦʤʫ ʧʝʨʝʯʥʶ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʚʷʟʘʥʥʳʝ ʩ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ ʦʨʛʘʥʦʚ ʠ 

ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʧʦʨʘʞʝʥʠʝʤ ʣʠʤʬʦʠʜʥʳʭ ʪʢʘʥʝʡ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʠ. ʇʨʠ ʵʪʦʤ ʦʪʢʨʳʪʠʝ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʦʚʦʛʦ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ïʥʘʥʦʙʘʢʪʝʨʠʡ 

ʠʣʠ ʢʘʨʣʠʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʥʝ ʠʟʤʝʥʠʣʠ ʩʠʪʫʘʮʠʶ ʧʦ ʨʷʜʫ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʆʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫʯʝʥʳʝ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʧʨʠʨʦʜʦʡ 

ʥʘʥʦʙʘʢʪʝʨʠʡ ï ʵʪʦ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʣʠ ʞʠʚʳʝ ʤʝʣʴʯʘʡʰʠʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʠʝ ʚ ʢʨʦʚʠ 

ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʥʘʥʦʤʝʪʨʦʚʳʭ ʨʘʟʤʝʨʦʚ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʧʨʦʢʘʨʠʦʪ ʥʝ ʦʩʪʘʚʣʷʝʪ ʩʦʤʥʝʥʠʷ ʦʙ ʠʭ ʞʠʚʦʡ ʧʨʠʨʦʜʝ.  

Summary. Currently, in the field of medicine and veterinary medicine there are still a lot of unsolved 

problems associated with the lack of effective methods to combat a number of diseases. This list should include 

diseases associated with pathological calcification of organs and tissues of humans and animals, and damage to 

lymphoid tissues by pathogens of viral and bacterial etiology. At the same time, the discovery at the end of the last 

century of a new type of microorganism, nanobacteria or dwarf bacteria, did not change the situation for a number 

of socially significant diseases. One of the most likely reasons is that scientists are still unable to determine the 

nature of nanobacteria - these are mineral complexes or living smallest formations. Detection in the blood of 

humans and animals of structures with nanometer size with pronounced morphological signs of prokaryotes leaves 

no doubt about their living nature. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʥʦʙʘʢʪʝʨʠʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ, ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʕɼʊɸ, ʜʝʣʝʥʠʝ 

ʧʝʨʝʪʷʞʢʦʡ, ʧʦʯʢʦʚʘʥʠʝ 

Keywords: nanobacteria, electron microscopy, mass spectroscopy, EDTA, constriction division, budding 

 

ɺʚʝʜʝʥʠʝ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʠʨʝ ʩʪʘʣʠ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʙʦʙʱʘʶʱʝʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

ʥʘ ʨʫʙʝʞʝ XXI ʚʝʢʘ ʙʳʣʦ ʩʜʝʣʘʥʦ ʦʪʢʨʳʪʠʝ ʚ ʦʙʣʘʩʪʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʚʳʜʘʶʱʠʤʩʷ ʦʪʢʨʳʪʠʝʤ ʥʝ ʪʦʣʴʢʦ 20 ʚʝʢʘ, ʘ ʠ ʪʳʩʷʯʝʣʝʪʠʷ ï ɻ ʪʦ ʦʪʢʨʳʪʠʝ ʥʘʥʦʙʘʢʪʝʨʠʡ [1,13,14]. ʆʜʥʘʢʦ 

ʥʦʚʦʝ ʦʪʢʨʳʪʠʝ ʥʝ ʠʟʤʝʥʠʣʦ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʧʦʜʭʦʜʦʚ ʢ ʵʪʠʦʣʦʛʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ. ʀʟ 

ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʈʌ ʧʦ ʦʩʥʦʚʥʳʤ ʢʣʘʩʩʘʤ, ʛʨʫʧʧʘʤ ʠ ʦʪʜʝʣʴʥʳʤ ʙʦʣʝʟʥʷʤ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʟʘ ʧʝʨʠʦʜ 2010-2016 ʛʛ. ʢʘʢ ʧʦ ʦʙʱʝʡ, ʪʘʢ ʠ ʧʦ ʧʝʨʚʠʯʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʦʯʪʠ ʚʩʝʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʙʦʣʝʟʥʷʤʠ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʥʘ 4,8% [5]. ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʩʦʦʙʱʝʥʠʷ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʠ ʦʙʱʝʡ ʩʤʝʨʪʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʩʤʝʨʪʥʦʩʪʴ ʦʪ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 57%. ʂ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ ʦʪʥʦʩʠʪʩʷ ʘʪʝʨʦʩʢʣʝʨʦʟ, 

ʚʢʣʶʯʘʶʱʠʡ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʠʰʝʤʠʯʝʩʢʘʷ ʙʦʣʝʟʥʴ ʩʝʨʜʮʘ (ʀɹʉ), ʩʪʝʥʦʢʘʨʜʠʷ, ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ, 

ʠʥʩʫʣʴʪ ʠ ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [6]. ʉʪʘʪʠʩʪʠʢʘ ɺʆɿ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʘʪʝʨʦʩʢʣʝʨʦʟ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ ʠ ʩʦʩʫʜʦʚ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʡ ʧʨʠʯʠʥʦʡ ʩʤʝʨʪʠ ʣʶʜʝʡ [5]. ɺ ʦʙʟʦʨʝ ɼ.ʈ. ʗʨʫʣʣʠʥʦʡ ʠ ʜʨ. [11] ʥʘ ʧʨʠʤʝʨʝ ʧʫʙʣʠʢʘʮʠʡ 

ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢ ʜʘʥʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ʧʨʠʯʘʩʪʥʳ ʠ 

ʥʘʥʦʙʘʢʪʝʨʠʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʧʫʙʣʠʢʘʮʠʡ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʥʦʙʘʢʪʝʨʠʠ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ 

ʩʪʨʫʢʪʫʨʳ ʜʠʘʤʝʪʨʦʤ 0,2-0,5 ʤʢʤ ʧʦʢʨʳʪʳʝ ʢʘʨʙʦʥʘʪ-ʘʧʘʪʠʪʥʦʡ ʦʙʦʣʦʯʢʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʢʘʣʴʮʠʬʠʢʘʮʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʙʘʢʪʝʨʠʡʧʦʜʦʙʥʳʭ ʩʘʤʦʨʝʧʣʠʮʠʨʫʶʱʠʭʩʷ 

ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʘʪʘ, ʥʘʟʳʚʘʝʤʳʭ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ (Nanobacterium 

sanguineum), ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ. [15-19, 21, 22]. ɺʦʟʥʠʢʰʝʝ 

ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

çʦʢʦʥʯʘʪʝʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʥʦʙʘʢʪʝʨʠʠ ï ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʦʙʨʘʟʫʝʤʳʝ ʠʟ ʩʘʤʳʭ ʦʙʳʯʥʳʭ 

ʤʠʥʝʨʘʣʦʚ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚè [8, 23]. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʘʧʨʠʦʨʠ ʥʘʥʦʙʘʢʪʝʨʠʠ ʠʣʠ ʢʘʨʣʠʢʦʚʳʝ 

ʙʘʢʪʝʨʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʞʠʚʳʤʠ, ʘ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ï ɻ ʪʦ ʥʘʥʦʯʘʩʪʠʮʳ, ʦʙʱʠʤ ʢʨʠʪʝʨʠʝʤ ʢʦʪʦʨʳʭ 
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ʩ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ ʷʚʣʷʶʪʩʷ ʠʭ ʨʘʟʤʝʨʳ ʥʘʥʦʤʝʪʨʦʚʦʛʦ ʧʦʨʷʜʢʘ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʢʨʦʚʠ 

ʤʠʥʝʨʘʣʴʥʳʭ ʥʘʥʦʯʘʩʪʠʮ, ʘ ʪʘʢʞʝ ʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʪʢʘʥʝʡ.  

ɺʪʦʨʳʤ ʘʩʧʝʢʪʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʨʷʜ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʞʠʚʦʪʥʳʭ ʢʘʢ ʣʝʡʢʦʟ, ʘʬʨʠʢʘʥʩʢʘʷ ʠ 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ, ʛʝʧʘʪʠʪʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʙʦʣʝʟʥʠ ʄʘʨʝʢʘ ʠ ʜʨ. ʷʚʣʷʶʪʩʷ ʚʦʟʙʫʜʠʪʝʣʠ 

ʧʦʨʘʞʘʶʱʠʝ ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ. ʀʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʪʝʧʝʥʥʦ ʧʦʛʠʙʘʶʪ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʠ ʦʨʛʘʥʠʟʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʤ 

ʠʥʬʝʢʮʠʷʤ. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʢʣʝʪʢʠ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ï ʣʠʤʬʦʮʠʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʨʫʰʝʥʠʶ 

ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʚʠʨʫʩʥʦʡ ʵʪʠʦʣʦʛʠʠ, ʥʦ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʘʥʦʙʘʢʪʝʨʠʡ, ʯʪʦ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʪʠʚ ʢʦʪʦʨʳʭ ʩʦʚʨʝʤʝʥʥʘʷ ʤʝʜʠʮʠʥʘ ʠ ʚʝʪʝʨʠʥʘʨʠʷ 

ʧʦʢʘ ʙʝʩʩʠʣʴʥʳ [9, 22].  

ʆ. ʂʘʷʥʜʝʨʦʤ ʠ ʩʦʘʚʪ. [20] ʨʘʟʨʘʙʦʪʘʥ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʠ ʢʦʤʧʦʟʠʮʠʠ ʜʣʷ ʣʝʯʝʥʠʷ ʩʦʩʪʦʷʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʥʘʥʦʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʬʝʢʮʠʝʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʥʦʙʘʢʪʝʨʠʠ ʧʦʛʠʙʘʶʪ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʝʸ ʢʘʤʝʥʥʦʡ ʦʙʦʣʦʯʢʠ ʭʝʣʘʪʘʤʠ (ʕɼʊɸ), 

ʪʝʪʨʘʮʠʢʣʠʥʦʤ ʠ ʩʤʝʩʴʶ ʘʤʠʥʦʢʠʩʣʦʪ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʘʥʪʠʙʠʦʪʠʢ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʭʝʣʘʪʠʨʫʶʱʠʡ ʘʛʝʥʪ ʚ ʚʠʜʝ ʜʠʥʘʪʨʠʝʚʦʡ ʩʦʣʠ ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʕɼʊɸ) ʠ 

ʪʝʪʨʘʮʠʢʣʠʥ HCl. ʂʘʢ ʦʪʤʝʯʘʶʪ ʘʚʪʦʨʳ ʠʟʦʙʨʝʪʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʘʮʠʠ ʥʫʪʨʠʮʝʚʪʠʯʝʩʢʦʛʦ 

ʧʦʨʦʰʢʘ ʚ ʚʠʜʝ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʕɼʊɸ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʣʝʯʝʥʠʠ 

ʧʘʮʠʝʥʪʦʚ ʩ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʴʶ ʩʝʨʜʮʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ ʧʦ ʧʨʦʙʣʝʤʝ ʥʘʥʦʙʘʢʪʝʨʠʡ, 

ʚʳʷʚʣʷʝʤʳʭ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʨʦʙʣʝʤʝ ʥʘʥʦʙʘʢʪʝʨʠʡ ʘʚʪʦʨ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʧʦʩʚʷʪʠʣ 

ʙʦʣʝʝ 10 ʣʝʪ ʚ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚ çʌʝʜʝʨʘʣʴʥʦʤ ʮʝʥʪʨʝ ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ ʞʠʚʦʪʥʳʭè (ʌɻɹʋ çɺʅʀʀɿɾè, ʛ. 

ɺʣʘʜʠʤʠʨ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʘʚʪʦʨʠʪʝʪʥʳʤʠ ʫʯʝʥʳʤʠ ʠ ʟʘʚʝʨʰʠʣʠʩʴ ʚʳʭʦʜʦʤ ʤʦʥʦʛʨʘʬʠʠ 

ʧʦ ʧʨʦʙʣʝʤʝ ʥʘʥʦʙʘʢʪʝʨʠʡ [9]. ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʳʷʚʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʦʪʥʦʩʠʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʠʤʝʶʪ 

ʪʚʝʨʜʦʡ ʢʘʤʝʥʥʦʡ ʦʙʦʣʦʯʢʠ ʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʢʣʝʪʢʘʤ ʧʨʦʢʘʨʠʦʪ. ʆʜʥʘʢʦ ʚ ʜʦʩʪʫʧʥʦʡ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ ʚʩʪʨʝʪʠʪʴ ʧʦʜʦʙʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ ʥʝʩʤʦʪʨʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʨʦʚʴ ʠ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ 

ʠ ʞʠʚʦʪʥʳʭ. ɺʦʟʤʦʞʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʠʝ ʚ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘʭ ʢ ʚʳʜʝʣʝʥʠʶ ʠʩʢʦʤʳʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨ ʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ.  ɺ ʧʣʘʥʝ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʧʦʠʩʢʠ ʩʨʝʜʩʪʚ ʵʨʘʜʠʢʘʮʠʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢ 

ʧʨʝʧʘʨʘʪ ʜʠʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʕɼʊɸ, ʪʨʠʣʦʥ ɹ, ʭʝʣʘʪʦʥ III).  

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʕɼʊɸ ʦʪʥʦʩʠʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ 

ʢʘʪʠʦʥʦʚ, ʥʘʧʨʠʤʝʨ: Ca, Mg, Cu, Co, Ni ʠ ʜʨ. ʉʭʝʤʘ ʜʝʡʩʪʚʠʷ ʪʨʠʣʦʥʘ ɹ ʢʘʢ ʠʦʥʢʦʛʫʣʷʥʪʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʟʚʣʝʯʝʥʠʠ ʠʦʥʦʚ ʤʝʪʘʣʣʘ ʠʟ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ ʠ ʟʘʤʝʱʝʥʠʷ ʠʭ ʥʘ ʠʦʥʳ ʥʘʪʨʠʷ. ʇʨʠʤʝʥʝʥʠʝ 

ʕɼʊɸ ʚ ʤʝʜʠʮʠʥʝ ʩʚʷʟʘʥʦ ʩ ʫʜʘʣʝʥʠʝʤ ʙʣʷʰʝʢ ʠ ʫʣʫʯʰʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʘʨʪʝʨʠʡ, ʪʘʢ ʢʘʢ ʕɼʊɸ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʳʚʘʝʪ ʠ ʚʳʚʦʜʠʪ ʢʘʣʴʮʠʡ ʠʟ ʙʣʷʰʝʢ. ʇʨʝʧʘʨʘʪ ʦʙʨʘʟʫʝʪ ʩʪʘʙʠʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ 

(ʭʝʣʘʪʳ) ʩ 2- ʠ 3-ʭ ʚʘʣʝʥʪʥʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʚʢʣʶʯʘʷ ʢʘʣʴʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʠ 

ʛʠʧʝʨʢʘʣʴʮʠʝʤʠʠ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʠʟʙʳʪʦʯʥʳʤ ʦʪʣʦʞʝʥʠʝʤ ʩʦʣʝʡ ʢʘʣʴʮʠʷ ʚ 

ʦʨʛʘʥʠʟʤʝ. ʂʨʦʤʝ ʪʦʛʦ, ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʢʘʣʴʮʠʷ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤ 

ʵʥʪʦʧʠʯʝʩʢʠʭ ʘʨʠʪʤʠʡ [20].  

ʇʦʙʫʜʠʪʝʣʴʥʳʤ ʤʦʪʠʚʦʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʨʦʙʣʝʤʝ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʦʩʣʫʞʠʣʠ ʧʫʙʣʠʢʘʮʠʠ, ʢʘʩʘʶʱʠʝʩʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ɺ ʦʙʣʘʩʪʠ ʤʝʜʠʮʠʥʳ ï ɻ ʪʦ ʧʨʦʙʣʝʤʘ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʝʡ. ʀʟ ʦʙʣʘʩʪʠ 

ʚʝʪʝʨʠʥʘʨʠʠ ʜʦʩʪʘʪʦʯʥʦ ʫʧʦʤʷʥʫʪʴ ʦʜʥʫ ʛʣʦʙʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʨʘʞʝʥʠʝʤ ʣʠʤʬʦʠʜʥʦʡ 

ʪʢʘʥʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʘʬʨʠʢʘʥʩʢʘʷ ʯʫʤʘ ʩʚʠʥʝʡ, ʢʦʪʦʨʘʷ 

ʟʘ 10 ʣʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʠ ʥʘʥʝʩʣʘ ʫʱʝʨʙ ʦʪ 50 ʜʦ 70 ʤʣʨʜ ʨʫʙʣʝʡ [4].  

ɺ ʟʘʜʘʯʫ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʚʭʦʜʠʣʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʬʘʢʪ ʧʨʠʩʫʪʩʪʚʠʷ 

ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʞʠʚʦʡ 

ʧʨʠʨʦʜʝ ʠ ʧʦʢʘʟʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʵʨʘʜʠʢʘʮʠʠ ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ɹʠʦʤʘʪʝʨʠʘʣʳ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʦʚʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʨʷʜʢʘ 100 ʛʦʣʦʚ ʠ 

ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʢʨʦʣʠʢʦʚ ʤʘʩʩʦʡ 2,0-2,5 ʢʛ ʨʘʟʚʦʜʠʤʳʭ ʚ ʧʠʪʦʤʥʠʢʝ ʧʦ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʝ ʥʘ ʭʦʨʦʰʝʤ 

ʟʦʦʛʠʛʠʝʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʙʦʣʝʝ 200 ʛʦʣʦʚ). ʀʩʩʣʝʜʦʚʘʣʠ ʪʘʢʞʝ ʢʨʦʚʴ ʦʪ 50 ʟʜʦʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʝʚ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 18 ʜʦ 60 ʣʝʪ ʠ ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʛʦʨʙʦʣʴʥʠʮʝ ˉ6 ʛ. 

ɺʣʘʜʠʤʠʨʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ: ʫʟʣʦʚʦʡ ʟʦʙ ï 10 ʧʘʮʠʝʥʪʦʚ, ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʝ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʛʝʧʘʪʠʪ ɺ ï 1, ʛʝʧʘʪʠʪ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ - 2, ʛʨʠʧʧ ʪʠʧʘ A/H1N1 ï 3, ʛʨʠʧʧ ʢʣʠʥʠʯʝʩʢʠʡ - 2, 

ʣʠʭʦʨʘʜʢʘ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ - 1, ʵʥʪʝʨʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ - 1. ɺʝʨʠʬʠʢʘʮʠʶ ʜʠʘʛʥʦʟʘ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ - 

ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ (ʇʎʈ). ʇʝʨʩʦʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʦʚ ʦʩʪʘʚʘʣʠʩʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤʠ.  

ɺʳʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ. ʇʦ 100 ʤʢʣ ʢʨʦʚʠ ʨʘʟʚʦʜʠʣʠ ʚ 1 

ʤʣ ʙʫʬʝʨʘ STE ʨʅ 7,4 ʚ ʧʨʦʙʠʨʢʘʭ ʪʠʧʘ ʕʧʧʝʥʜʦʨʬ ʠ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ ʘʟʦʪʘ. ʇʦʩʣʝ 

ʦʪʪʘʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʠʭ ʦʩʚʝʪʣʝʥʠʝ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʮʝʥʪʨʠʬʫʛʝ ʆʇʥ-8 ʋʍʃ 4.2 ʧʨʠ 3 000 

ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ɿʘʪʝʤ ʥʘʜʦʩʘʜʦʯʥʳʝ ʞʠʜʢʦʩʪʠ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʙʠʨʢʠ ʠ ʧʦʚʪʦʨʥʦ 
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ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 7 000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʀʟ ʧʨʦʙʠʨʦʢ ʫʜʘʣʷʣʠ ʥʘʜʦʩʘʜʦʯʥʳʝ ʞʠʜʢʦʩʪʠ, ʘ 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʦʩʘʜʢʠ ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʢʘʞʜʳʡ ʚ 1 ʤʣ ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʧʦʚʪʦʨʥʦ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 7 000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ʕʪʘʧ ʦʪʤʳʚʢʠ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʚ ʚʦʜʝ 

ʧʦʚʪʦʨʷʣʠ 3-4 ʨʘʟʘ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʥʘʥʦʙʘʢʪʝʨʠʡ ʦʪ ʩʦʣʝʡ ʠ ʙʝʣʢʦʚ ʢʨʦʚʠ. 

ʆʩʘʜʢʠ ʥʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʚʦʜʝ ʚ ʦʙʲʸʤʝ 50-100 ʤʢʣ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ [8]. 

ʕʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʪʨʫʢʪʫʨ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ 

ʠ ʞʠʚʦʪʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʇʨʝʧʘʨʘʪʳ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ 

ʛʦʪʦʚʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ ʥʝʛʘʪʠʚʥʦʛʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʷ 4% ʨʘʩʪʚʦʨʦʤ ʬʦʩʬʦʨʥʦ-ʚʦʣʴʬʨʘʤʦʚʦʡ ʢʠʩʣʦʪʳ, 

ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʘʢʪʝʨʠʡ, ʚʠʨʫʩʦʚ ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʉʦʙʩʪʚʝʥʥʦ 

ʵʣʝʢʪʨʦʥʥʫʶ ʤʠʢʨʦʩʢʦʧʠʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ JEM-100CX (ʗʧʦʥʠʷ) ʧʨʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ 10 000 ï 20 000 [8]. 

ɸʥʘʣʠʟ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʥʦʙʘʢʪʝʨʠʡ ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ɼʣʷ ʘʥʘʣʠʟʘ ʛʦʪʦʚʠʣʠ 

ʩʫʩʧʝʥʟʠʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʫʪʝʤ ʪʨʝʭʢʨʘʪʥʦʡ ʦʪʤʳʚʢʠ ʚ ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ 

ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʧʨʠʙʦʨʝ Elan DRCII (PerkinElmer SCIEX Instruments, USA) ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʩ ʠʥʜʫʢʪʠʚʥʦ 

ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ (ICP-MS). ɼʝʪʘʣʴʥʦ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʝ [10]. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʙʦʣʝʝ 40 ʣʝʪ) ʜʣʷ ʘʚʪʦʨʘ ʥʘʩʪʦʷʱʝʛʦ ʩʦʦʙʱʝʥʠʷ ʤʝʪʦʜ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʷʚʣʷʣʩʷ ʦʩʥʦʚʥʳʤ ʧʨʠʝʤʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʠʨʫʩʦʚ ʞʠʚʦʪʥʳʭ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʠʤʝʥʥʦ ʚʠʨʫʩʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʚ ʯʘʩʪʥʦʩʪʠ ʚʠʨʫʩʘ ʷʱʫʨʘ, ʘ ʪʘʢʠʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʥʘʥʦʩʬʝʨʳ ʠʣʠ ʚʠʨʫʩʦʧʦʜʦʙʥʳʝ ʯʘʩʪʠʮʳ 

ʜʠʘʤʝʪʨʦʤ ʦʪ 20 ʜʦ 200-300 ʥʤ, ʚʳʷʚʣʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʧʨʝʧʘʨʘʪʘʭ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʪ 106 ʜʦ 1010 

ʯʘʩʪʠʮ/ʤʣ ʦʪʥʦʩʠʣʠ ʢ ʜʦʩʘʜʥʦʡ ʧʦʤʝʭʝ ʠ ʥʝ ʧʨʠʥʠʤʘʣʠʩʴ ʚʦ ʚʥʠʤʘʥʠʝ [11]. ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʥʠʤʢʠ 

ʛʝʪʝʨʦʛʝʥʥʦʡ ʧʦ ʨʘʟʤʝʨʘʤ ʧʦʧʫʣʷʮʠʠ ʚʠʨʫʩʦʧʦʜʦʙʥʳʭ ʯʘʩʪʠʮ (ʘ) ʠ ʠʭ ʤʦʨʬʦʣʦʛʠʷ ʚ ʩʦʩʪʘʚʝ ʙʠʦʧʣʝʥʢʠ 

(ʙ). 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʙʳʣʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʧʨʘʚʠʣʴʥʦ. ʇʦʚʦʜʦʤ ʜʣʷ ʪʘʢʦʛʦ 

ʟʘʢʣʶʯʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʧʘʨʘʪʦʚ ʢʨʦʚʠ ʦʪ ʜʚʫʭ ʛʦʜʦʚʘʣʳʭ ʙʳʯʢʦʚ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ 

ʚ ʝʸ ʩʦʜʝʨʞʠʤʦʤ ʚʠʨʫʩʘ ʷʱʫʨʘ. ɺʦʟʤʦʞʥʦ, ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʠʨʫʩʘ ʦʧʳʪʳ ʧʦ ʝʛʦ 

ʚʳʷʚʣʝʥʠʶ ʙʳʣʠ ʙʝʟʫʩʧʝʰʥʳʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʚ ʢʨʦʚʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʪʨʫʢʪʫʨʳ ʠʜʝʥʪʠʯʥʳʝ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʥʝʝ ʥʘʙʣʶʜʘʝʤʳʤ ʚʠʨʫʩʦʧʦʜʦʙʥʳʤ ʯʘʩʪʠʮʘʤ. 

 

 
ʈʠʩ. 1. ʄʦʨʬʦʣʦʛʠʷ ʥʘʥʦʯʘʩʪʠʮ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʦʙʨʘʟʮʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ (ʘ); 

ʙʠʦʧʣʝʥʢʘ ʩ ʥʘʥʦʩʬʝʨʘʤʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 20 ʜʦ 150 ʥʤ (ʙ); ʭ 110 000 

 

ɺʧʝʨʚʳʝ ʥʘʨʷʜʫ ʩ ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʧʦ ʨʘʟʤʝʨʘʤ ʯʘʩʪʠʮʘʤʠ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʥʘʙʣʶʜʘʣʠ ʯʘʩʪʠʮʳ 

ʵʣʣʠʧʩʦ- ʠ ʧʘʣʦʯʢʦʚʠʜʥʦʡ ʬʦʨʤʳ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʠʥʘʨʥʦʛʦ ʜʝʣʝʥʠʷ ʧʝʨʝʪʷʞʢʦʡ ʠ ʧʦʯʢʦʚʘʥʠʝʤ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʥʘʤʠ ʢ ʤʠʢʦʧʣʘʟʤʘʤ. ʇʨʦʚʝʨʢʘ ʤʝʪʦʜʦʤ ʇʎʈ ʥʝ 

ʧʦʢʘʟʘʣʘ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʜʘʥʥʦʤʫ ʚʠʜʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʣʝʜʫʶʱʠʭ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʧʳʪʦʚ ʩ ʢʨʦʚʴʶ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʤʳ ʧʨʠʰʣʠ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʩʣʝʜʫʝʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʘʥʦʙʘʢʪʝʨʠʠ [8].  

ʕʣʝʢʪʨʦʥʥʦ-ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʣʝʪʢʠ, ʚʳʷʚʣʷʝʤʳʝ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʢʘʢ ʥʘʥʦʙʘʢʪʝʨʠʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ. ʆʙʦʙʱʝʥʥʦ 

ʢʣʝʪʢʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʝʦʤʦʨʬʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʠʤʝʶʱʠʝ ʚʠʜ ʢʦʨʦʪʢʠʭ ʧʘʣʦʯʝʢ 

ʜʠʘʤʝʪʨʦʤ 40-100 ʥʤ ʠ ʜʣʠʥʦʡ 200-300 ʥʤ, ʧʨʦʪʷʞʝʥʥʳʭ ʥʠʪʝʡ ʜʠʘʤʝʪʨʦʤ 30-40 ʥʤ ʠ ʜʣʠʥʦʡ ʜʦ 1 ʤʢʤ ʠ 

ʙʦʣʝʝ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨ ʤʝʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤ - ʪʦʨʦʚ, ʥʘʥʦʩʬʝʨ ʜʠʘʤʝʪʨʦʤ ʦʪ 20-30 ʜʦ 300-500 ʥʤ, 

ʙʠʦʧʣʝʥʦʢ ʩ ʚʢʣʶʯʝʥʠʝʤ ʥʘʥʦʩʬʝʨ ʨʘʟʤʝʨʦʤ ʦʪ 5-10 ʜʦ 200-300 ʥʤ. ʅʘʨʷʜʫ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʩʬʝʨʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʜʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʠʪʝʚʠʜʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ ʢʨʦʚʠ ʚ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ, ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʨʝʜʳ ʠʭ 

ʦʙʠʪʘʥʠʷ ï ʧʣʘʟʤʳ ʢʨʦʚʠ.  

ʙ 
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ʅʘ ʨʠʩ. 2 ʠ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʦʙʨʘʟʮʘʭ 

ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʚ ʩʦʜʝʨʞʠʤʦʤ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʢʨʦʚʠ ʜʦʥʦʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʙʘʢʪʝʨʠʠ ʠ ʩʪʨʫʢʪʫʨ ʧʘʣʦʯʢʦʚʠʜʥʦʡ ʠ ʜʨʫʛʠʭ ʬʦʨʤ ʜʘʝʪ ʧʦʣʥʦʝ ʦʩʥʦʚʘʥʠʝ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ ʢʘʢ çʫʣʴʪʨʘʤʠʢʨʦʙʘʢʪʝʨʠʠè ʠʣʠ ʥʘʥʦʙʘʢʪʝʨʠʠ. ʂʣʝʪʢʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʤʝʶʪ ʷʚʥʦ 

ʚʳʨʘʞʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʙʠʥʘʨʥʦʛʦ ʜʝʣʝʥʠʷ ʩ ʧʝʨʝʭʦʜʦʤ ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʬʦʨʤ ʢ ʛʘʥʪʝʣʝʦʙʨʘʟʥʳʤ, ʯʪʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ ʧʦʣʶʩʘʤ, ʟʘʚʝʨʰʘʝʤʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʝʪʷʞʢʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʦʯʝʨʥʠʭ ʢʣʝʪʦʢ ʛʨʫʰʝʚʠʜʥʦʡ ʬʦʨʤʳ. 

ɺ ʧʦʧʫʣʷʮʠʠ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʢʨʦʤʝ ʙʠʥʘʨʥʦʛʦ ʜʝʣʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʣʝʪʢʠ, ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ 

ʧʦʯʢʦʚʘʥʠʝʤ. ʅʘ ʩʥʠʤʢʝ (ʨʠʩ.4ʘ) ʦʪʯʝʪʣʠʚʦ ʥʘʙʣʶʜʘʶʪʩʷ ʢʣʝʪʢʠ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʧʦʯʢʦʚʘʥʠʷ, ʧʨʠʟʥʘʢʠ ʢʦʪʦʨʦʡ ʚʳʨʘʞʝʥʳ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʫʛʦʨʢʦʚ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʯʢʫʶʱʠʝʩʷ ʢʣʝʪʢʠ, ʢʦʛʜʘ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ ʢʣʝʪʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʧʦʯʢʦʚʳʚʘʣʠʩʴ ʦʪ 2 

ʜʦ 14 ʵʣʝʤʝʥʪʘʨʥʳʭ ʪʝʣʝʮ ʜʠʘʤʝʪʨʦʤ ʦʪ 50 ʜʦ 100 ʥʤ. ʅʘʨʷʜʫ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʙʝʩʧʦʣʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠʟʥʘʢʠ ʩʣʠʷʥʠʷ ʢʣʝʪʦʢ, ʯʪʦ 

ʜʘʝʪ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʣʦʚʦʤ ʩʧʦʩʦʙʝ ʠʭ ʨʘʟʤʥʦʞʝʥʠʷ (ʨʠʩ 4ʙ). 

 

 
ʈʠʩ. 2. ʂʣʝʪʢʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʘʣʦʯʢʦ- ʠ ʥʠʪʝʚʠʜʥʦʡ ʬʦʨʤʳ ʚ ʩʪʘʜʠʠ ʙʠʥʘʨʥʦʛʦ ʜʝʣʝʥʠʷ (ʘ), ʭ 70 000; 

ʘʩʩʦʮʠʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʦʡ ʠ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ, 

 ʚʳʷʚʣʝʥʥʳʭ ʚ ʦʙʨʘʟʮʝ ʢʨʦʚʠ ʂʈʉ (ʙ), ʭ 60 000 

 

 
ʈʠʩ. 3. ʅʘʥʦʙʘʢʪʝʨʠʠ ʠʟ ʦʙʨʘʟʮʘ ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʯʝʣʦʚʝʢʘ: ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ (ʘ); ʘʩʩʦʮʠʘʮʠʷ ʠʟ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʣʝʪʢʠ (ʙ), 

 ʭ 30000 
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ʈʠʩ. 4. ɼʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʦʯʢʦʚʘʥʠʝʤ., Ĭ 66 000; . 

ʌʝʥʦʤʝʥ ʢʦʥʪʘʢʪʠʨʦʚʘʥʠʷ ʠ ʩʣʠʷʥʠʷ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ (ʙ) Ĭ 56 000 

 

ɼʘʥʥʳʝ ʬʘʢʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʭʘʨʘʢʪʝʨʫ ʠʭ ʙʝʩʧʦʣʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʚʳʷʚʣʝʥʥʳʝ ʥʘʥʦʙʘʢʪʝʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʤ ʢʣʝʪʢʘʤ ʧʨʦʢʘʨʠʦʪ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʩʚʝʜʝʥʠʷʤʠ ʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ ʪʦ, ʯʪʦ ʥʘʥʦʙʘʢʪʝʨʠʠ (Nanobacterium 

sanguineum) ʵʪʦ ʘʪʠʧʠʯʥʳʝ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʝ ʙʘʢʪʝʨʠʠ, ʜʝʣʷʱʠʝʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʝʪʷʞʢʠ, 

ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʠ ʧʦʯʢʦʚʘʥʠʝʤ [16]. 

ɺ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ 77 ʣʝʪ ʩ ʜʠʘʛʥʦʟʦʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʛʝʧʘʪʠʪʘ ɺ ʠ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʷ ʢʣʝʪʢʠ 

ʥʘʥʦʙʘʢʪʝʨʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 1010 ʢʣʝʪʦʢ/ʤʣ (ʨʠʩ. 5ʘ). ʂʣʝʪʢʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʤʝʶʪ 

ʬʦʨʤʫ ʢʦʨʦʪʢʠʭ ʧʘʣʦʯʝʢ ʠ ʫʜʣʠʥʝʥʥʳʭ ʥʠʪʝʡ ʜʠʘʤʝʪʨʦʤ 60-70 ʥʤ ʠ ʜʣʠʥʦʡ 180 ʥʤ. 

ʅʘ ʨʠʩ. 5ʙ ʤʝʣʢʦʨʘʟʤʝʨʥʳʝ ʥʘʥʦʢʣʝʪʢʠ ʠʟ ʦʙʨʘʟʮʘ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ ʩ ʜʠʘʛʥʦʟʦʤ ʛʝʧʘʪʠʪʘ 

ʥʝʫʪʦʯʥʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ ʟʘʢʣʶʯʝʥʳ ʚ ʪʦʥʢʦʩʪʝʥʥʫʶ ʢʘʧʩʫʣʫ, ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʦʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʫʰʝʥʠʝʤ ʧʦʨʘʞʝʥʥʦʛʦ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ ʣʠʤʬʦʮʠʪʘ. ɺ ʩʦʜʝʨʞʠʤʦʤ ʢʘʧʩʫʣʳ ʥʘʥʦʙʘʢʪʝʨʠʠ 

ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʙʠʥʘʨʥʦʛʦ ʜʝʣʝʥʠʷ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʘʧʩʫʣʦʡ ʥʘ ʤʝʩʪʝ 

ʧʝʨʝʪʷʞʢʠ. ɼʠʘʤʝʪʨ ʜʘʥʥʳʭ ʢʣʝʪʦʢ 20-30 ʥʤ ʠ ʜʣʠʥʘ 150-250 ʥʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦ ʜʠʘʤʝʪʨʫ ʪʦʥʢʠʤ 

ʥʠʪʷʤ ʠʟ ʵʪʦʡ ʦʙʦʩʦʙʣʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ. ʉʚʦʙʦʜʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢʣʝʪʢʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʘʧʩʫʣʳ ʠʤʝʶʪ 

ʜʠʘʤʝʪʨ ʧʦʨʷʜʢʘ 100 ʥʤ ʠ ʜʣʠʥʫ ʦʪ 300 ʜʦ 500 ʥʤ. ʆʙʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʨʷʜʢʘ 109 ʢʣʝʪʦʢ/ʤʣ. 

 

 
ʈʠʩ. 5. ʆʙʨʘʟʮʳ ʢʨʦʚʠ ʧʘʮʠʝʥʪʦʚ: ʤʫʞʯʠʥʘ 77 ʣʝʪ ï ʭʨʦʥʠʯʝʩʢʠʡ ʛʝʧʘʪʠʪ ɺ (ʘ);  

ʞʝʥʱʠʥʘ 40 ʣʝʪ ï ʛʝʧʘʪʠʪ ʥʝʫʪʦʯʥʝʥʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʙ), Ĭ 60 000 

 

ɺ ʦʙʨʘʟʮʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ ʥʘʨʷʜʫ ʩ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʣʝʪʢʠ ʣʠʤʬʦʮʠʪʦʚ 

ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʨʘʞʝʥʥʳʝ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ (ʨʠʩ. 6). ʅʘ ʨʠʩ. 6ʘ, ʙ ʣʠʤʬʦʮʠʪʳ ʠʟ ʢʨʦʚʠ ʢʨʦʣʠʢʘ ʠ 

ʢʦʨʦʚʳ, ʫ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚʳʨʘʞʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʢʣʠʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʦʙʱʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʦʨʷʜʢʘ 109 ʢʣʝʪʦʢ/ʤʣ ʚ ʜʘʥʥʦʤ ʦʙʨʘʟʮʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʣʠʤʬʦʮʠʪʳ, 

ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʧʦʣʦʩʪʠ ʢʦʪʦʨʳʭ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʥʘʥʦʙʘʢʪʝʨʠʠ ʧʘʣʦʯʢʦ- ʠ ʥʠʪʝʚʠʜʥʦʡ ʬʦʨʤʳ. ʂʣʝʪʢʘ ʥʘ 

ʨʠʩ. 6ʙ ʜʠʘʤʝʪʨʦʤ 7,8 ʤʢʤ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʘʣʳʭ ʣʠʤʬʦʮʠʪʦʚ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

5õ9 ʤʢʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʠ ʪʦ, ʯʪʦ ʦʥʠ 

ʧʘʨʘʟʠʪʠʨʫʶʪ ʥʘ ʣʠʤʬʦʠʜʥʳʭ ʢʣʝʪʢʘʭ ʢʨʦʚʠ, ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʳʨʘʞʝʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ 

ʞʠʚʦʪʥʳʭ ʚ ʧʝʨʠʦʜ ʦʧʳʪʘ ʥʝ ʦʪʤʝʯʘʣʠ. ʆʪʩʫʪʩʪʚʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʝʤ ʠʭ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. 

 

ʙ 
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ʈʠʩ. 6. ʂʣʝʪʢʠ ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʢʨʦʚʠ ʢʨʦʣʠʢʘ (ʘ); ʢʨʦʚʴ ʂʈʉ (ʙ); ʢʨʦʚʴ ʂʈʉ ʩ 

ʣʝʡʢʦʟʦʧʦʣʦʞʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʟʦʤ (ʚ); ʢʨʦʚʴ ʧʘʮʠʝʥʪʢʠ ʩ ʜʠʘʛʥʦʟʦʤ ʵʥʪʝʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (ʛ) 

 

ʅʘ ʨʠʩ. 6ʚ ʢʣʝʪʢʘ ʣʠʤʬʦʮʠʪʘ ʠʟ ʢʨʦʚʠ ʢʦʨʦʚʳ, ʚ ʩʦʜʝʨʞʠʤʦʤ ʢʦʪʦʨʦʡ ʙʳʣʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʣʝʡʢʦʮʠʪʦʚ ʠ ʫʚʝʣʠʯʝʥʥʦʝ ʧʨʦʪʠʚ ʥʦʨʤʳ ʢʦʣʠʯʝʩʪʚʦ ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʣʝʡʢʦʟʦʧʦʣʦʞʠʪʝʣʴʥʳʤ ʜʠʘʛʥʦʟʦʤ ʚ ʈʀɼ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦ ʟʘʙʦʣʝʚʘʥʠʠ ʜʘʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʣʝʡʢʦʟʦʤ. 

ʇʦʤʠʤʦ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʚ ʦʙʨʘʟʮʝ ʢʨʦʚʠ ʪʘʢʞʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʣʠʤʬʦʮʠʪʳ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ 

ʧʦʨʘʞʝʥʠʷ ʠʭ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ. ʅʘ ʩʥʠʤʢʝ ʚʠʜʥʦ, ʯʪʦ ʥʘʥʦʙʘʢʪʝʨʠʠ ʟʘʧʦʣʥʷʶʪ ʯʘʩʪʴ ʧʦʣʦʩʪʠ ʣʠʤʬʦʮʠʪʘ 

ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʩ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʙʠʥʘʨʥʦʛʦ ʜʝʣʝʥʠʷ. ʇʨʠ 

ʩʧʦʥʪʘʥʥʦʤ ʨʘʟʤʥʦʞʝʥʠʠ ʥʘʥʦʙʘʢʪʝʨʠʠ ʟʘʧʦʣʥʷʶʪ ʚʩʶ ʧʦʣʦʩʪʴ ʣʠʤʬʦʮʠʪʘ, ʩ ʣʠʟʠʩʦʤ ʢʦʪʦʨʦʛʦ ʚ ʢʨʦʚʴ 

ʧʦʩʪʫʧʘʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʥʦʙʘʢʪʝʨʠʡ ʥʦʚʦʡ ʛʝʥʝʨʘʮʠʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʝʡʢʦʟ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚʳʟʳʚʘʝʪʩʷ ʚʠʨʫʩʦʤ, ʦʜʥʘʢʦ ʠʥʬʠʮʠʨʦʚʘʥʥʦʩʪʴ 

ʞʠʚʦʪʥʦʛʦ ʥʝ ʦʟʥʘʯʘʝʪ ʟʘʙʦʣʝʚʘʥʠʝ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. ʌʘʢʪ ʧʦʨʘʞʝʥʠʷ ʢʣʝʪʦʢ ʣʠʤʬʦʮʠʪʦʚ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʥʘʥʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʢʦʬʘʢʪʦʨʦʤ ʜʘʥʥʦʛʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ.  

ʅʘ ʨʠʩ. 6ʛ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʣʠʤʬʦʮʠʪʘ ʧʦʨʘʞʝʥʥʦʛʦ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ ʠʟ ʢʨʦʚʠ ʧʘʮʠʝʥʪʘ ʩ 

ʜʠʘʛʥʦʟʦʤ ʵʥʪʝʨʦʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. ɺʝʨʠʬʠʢʘʮʠʶ ʜʠʘʛʥʦʟʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ 

ʢʣʠʥʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ï ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. ʅʘ 

ʨʠʩ. ʚʠʜʥʦ, ʯʪʦ ʦʪ ʢʣʝʪʢʠ ʣʠʤʬʦʮʠʪʘ ʦʩʪʘʝʪʩʷ ʪʦʥʢʦʩʪʝʥʥʘʷ ʦʙʦʣʦʯʢʘ (ʦʙʦʟʥʘʯʝʥʘ ʩʪʨʝʣʢʘʤʠ), ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʟʘʥʠʤʘʝʪ ʦʙʰʠʨʥʳʡ ʣʦʢʫʩ, ʟʘʧʦʣʥʝʥʥʳʡ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ. ʇʨʠ ʚʥʝʰʥʝʤ ʜʠʘʤʝʪʨʝ ʦʩʪʘʪʢʘ 

ʣʠʤʬʦʮʠʪʘ 5,5 ʤʢʤ ʨʘʟʤʝʨ ʚʢʣʶʯʝʥʠʷ ʠʟ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʦ ʙʦʣʴʰʦʡ ʦʩʠ 4 ʤʢʤ ʠ ʧʦ ʤʘʣʦʡ ï 3 ʤʢʤ.  

ʈʝʟʶʤʠʨʫʷ ʜʘʥʥʫʶ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʩʣʝʜʫʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ, ʚʳʷʚʣʷʝʤʳʝ ʚ ʩʦʜʝʨʞʠʤʦʤ 

ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʠʤʝʶʪ ʥʘʥʦʤʝʪʨʦʚʳʝ ʨʘʟʤʝʨʳ, ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ 

ʧʨʠʟʥʘʢʘʤʠ ʢʣʝʪʦʢ ʧʨʦʢʘʨʠʦʪ ʩ ʨʘʟʤʥʦʞʝʥʠʝʤ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʪʘʜʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʝʪʷʞʢʠ ʠ 

ʧʦʯʢʦʚʘʥʠʝʤ. ʕʪʦ ʧʨʠʟʥʘʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʪʣʠʯʠʝ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʥʦʙʘʢʪʝʨʠʡ 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʩʪʨʫʢʪʫʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ çʢʘʤʝʥʥʦʡ ʦʙʦʣʦʯʢʠè. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʆ. ʂʘʷʥʜʝʨ [18] ʩʯʠʪʘʝʪ, ʯʪʦ, ʪʝʨʤʠʥ 

ñʢʘʣʴʮʠʬʠʮʠʨʫʶʱʠʝ ʥʘʥʦʯʘʩʪʠʮʳò (ʂʅʏ) ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʉ ʵʪʠʤ ʧʦʣʦʞʝʥʠʝʤ ʥʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʚ ʪʦʤ ʧʣʘʥʝ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʨʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚ ʠʭ ʩʦʩʪʘʚʝ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʣʴʮʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʛʦʪʦʚʠʣʠ ʦʯʠʱʝʥʥʳʝ ʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘʥʦʙʘʢʪʝʨʠʡ ʥʘ ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʢʣʝʪʦʢ ʚ 

ʧʨʝʧʘʨʘʪʘʭ ʦʮʝʥʠʚʘʣʠ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ɺ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ 

ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʥʦʙʘʢʪʝʨʠʡ ʚʳʜʝʣʝʥʥʳʭ ʠʟ, ʵʨʠʪʨʦʮʠʪʘʨʥʦʡ ʤʘʩʩʳ ʜʦʥʦʨʦʚ (ʕʄ) ʠ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ 

ʣʶʜʝʡ.  



15 

ʊʘʙʣʠʮʘ 1. 

ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ 

ʍʠʤ. 

ʕʣʝʤ. 

ʕʄ ʜʦʥʦʨ çʇè ʕʄ ʜʦʥʦʨ çʂè ʇʘʮʠʝʥʪ ˉ1 ʇʘʮʠʝʥʪ ˉ2 

ʤʛ/ʤʣ 
ʆʪʥ. % 

ʩʦʜʝʨ. 
ʤʛ/ʣ 

ʆʪʥ. % 

ʩʦʜʝʨ. 
ʤʛ/ʣ 

ʆʪʥ. % 

ʩʦʜʝʨ. 
ʤʛ/ʣ 

ʆʪʥ. % 

ʩʦʜʝʨ. 

ʄʘʢʨʦʵʣʝʤʝʥʪʳ 

Ca 1,1 38,4 0,94 42,9 1,06 41,7 2,84 40,3 

Na 0,55 19,2 0,29 13,2 0,45 17,6 1,86 26,4 

ʂ 0,33 11,5 0,11 5,0 0,18 7,0 0,43 6,1 

ʄg 0,15 5,2 0,17 7,8 0,21 8,2 0,90 12,8 

Si 0,087 3,0 0,050 2,2 0,07 2,8 0,18 2,6 

P 0,46 16,0 0,32 14,6 0,43 16,9 0,26 3,7 

ʕʩʩʝʥʮʠʘʣʴʥʳʝ ʠʣʠ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʝ ʤʠʢʨʦʵʣʝʤʝʥʪʳ 

Fe 0,19 6,6 0,31 14,2 0,142 5,6 0,45 6,4 

Cu 4Ĭ10-3 - 4Ĭ10-3 - 6Ĭ10-3 - 0,04 0,6 

Zn 2Ĭ10-2 - 1Ĭ10-2 - 3Ĭ10-2 - 0,07 1,0 

Mn 1Ĭ10-3 - 2Ĭ10-3 - 8Ĭ10-3 - 2Ĭ10-4 - 

Cr 2Ĭ10-3 - 3Ĭ10-3 - 1Ĭ10-2 -  - 

 

ʄʝʪʦʜ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ ʧʦʟʚʦʣʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʙʦʣʴʰʠʥʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʪʘʙʣʠʮʳ ʄʝʥʜʝʣʝʝʚʘ. ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʥʘʥʦʙʘʢʪʝʨʠʡ 

ʩʨʝʜʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʉʘ ï 

40,8%, Na ï 19,6%, P ï 12,8%, Mg ï 8,5%, Fe ï 8,2%, K ï 7,5% ʠ Si ï 2,6%. ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ 

ʚ ʢʣʝʪʢʘʭ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʨʝʚʘʣʠʨʫʶʪ ʢʘʣʴʮʠʡ ʠ ʥʘʪʨʠʡ (×= 60,4%). ʀʟ ʛʨʫʧʧʳ ʵʩʩʝʥʮʠʘʣʴʥʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʞʝʣʝʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ.  

ʂʦʥʪʨʦʣʴ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʟ ʢʨʦʚʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʧʦʢʘʟʘʣ ʠʜʝʥʪʠʯʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʣʝʪʦʢ 

ʥʘʥʦʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʢʘʣʴʮʠʡ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷʤ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʦ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʦʙʦʣʦʯʢʠ ʥʘʥʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ ʠ ʞʝʣʝʟʦ [14-17]. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʚʩʝ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʳ ʦʥʠ ʠʟʚʣʝʢʘʶʪ ʠʟ ʩʦʜʝʨʞʠʤʦʛʦ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ - ʢʨʦʚʠ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʆ. ʂʘʷʥʜʝʨʦʤ ʧʨʝʜʣʦʞʝʥʦ ʥʘʥʦʙʘʢʪʝʨʠʠ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ 

çʩʘʤʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʝʩʷ ʢʘʣʴʮʠʥʠʨʫʶʱʠʝ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʤʧʣʝʢʩʳè, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʚ 

ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ [18]. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʘʣʴʮʠʡ ʚ ʢʣʝʪʢʘʭ ʧʨʦʢʘʨʠʦʪ ʩʦʩʪʘʚʣʷʝʪ 6-7% ʦʪ ʦʙʱʝʛʦ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʥʝ ʪʦʣʴʢʦ ʥʝʡʪʨʘʣʠʟʫʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʘʨʷʜ ʦʩʥʦʚʘʥʠʡ ɼʅʂ, ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʤʝʤʙʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ [4].  

ɺ ʧʣʘʥʝ ʨʘʙʦʪ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʠʩʢʠ ʩʨʝʜʩʪʚ ʵʨʘʜʠʢʘʮʠʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʩ ʫʯʝʪʦʤ ʠʭ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʩʦʩʪʘʚʘ, ʥʘʰʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢ ʧʨʝʧʘʨʘʪ ʜʠʥʘʪʨʠʝʚʘʷ ʩʦʣʴ ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʕɼʊɸ, 

ʪʨʠʣʦʥ ɹ, ʭʝʣʘʪʦʥ III).  

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʚʣʠʷʥʠʶ in vitro ʕɼʊɸ ʥʘ ʤʦʨʬʦʣʦʛʠʶ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʛʦʪʦʚʠʣʠ 

ʦʩʥʦʚʥʦʡ 5% ʨʘʩʪʚʦʨ ʩ ʨʅ 4,5-5,0 ʥʘ ʙʠʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ, ʠʟ ʢʦʪʦʨʦʛʦ ʧʫʪʝʤ ʨʘʟʚʝʜʝʥʠʷ ʧʦʣʫʯʘʣʠ 

ʤʝʥʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʨʘʩʪʚʦʨʳ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ.  ʅʘʥʦʙʘʢʪʝʨʠʠ ʚʳʜʝʣʷʣʠ ʠʟ ʦʙʨʘʟʮʦʚ ʢʨʦʚʠ 

ʤʝʪʦʜʦʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʚ ʫʛʣʦʚʦʤ ʨʦʪʦʨʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʮʝʥʪʨʠʬʫʛʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʪʝʧʝʥʴ ʯʠʩʪʦʪʳ ʦʙʨʘʟʮʦʚ ʠ ʥʘʣʠʯʠʝ ʚ ʠʭ ʩʦʜʝʨʞʠʤʦʤ ʥʘʥʦʙʘʢʪʝʨʠʡ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ 

ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘʥʦʙʘʢʪʝʨʠʡ ʚ ʦʙʨʘʟʮʘʭ ʩʦʩʪʘʚʣʷʣʘ 108-109 ʢʣʝʪʦʢ/ʤʣ 

ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠʟʦʙʨʘʞʝʥʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʘ ʨʠʩ. 7ʘ. ʆʩʘʜʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʥʘʥʦʙʘʢʪʝʨʠʠ, 

ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ ʨʘʩʪʚʦʨʘʭ ʕɼʊɸ ʠ ʧʦʩʣʝ 24-ʯʘʩʦʚʦʡ ʵʢʩʧʦʟʠʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +4Üʉ ʧʨʦʚʦʜʠʣʠ 

ʩʦʙʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜ ʵʣʝʢʪʨʦʥʥʳʤ ʤʠʢʨʦʩʢʦʧʦʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʕɼʊɸ ʚ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,6% ʚʳʟʳʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʶ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʧʘʣʦʯʢʦ- ʠ ʥʠʪʝʚʠʜʥʳʭ ʢʣʝʪʦʢ ʜʦ ʪʦʨʦʠʜʘʣʴʥʳʭ ʬʦʨʤ ʠ ʫʚʝʣʠʯʝʥʥʳʭ ʚ ʨʘʟʤʝʨʘʭ ʩʪʨʫʢʪʫʨ 

ʚ ʚʠʜʝ ʢʘʧʩʫʣ. ɹʦʣʝʝ ʞʝʩʪʢʠʝ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʚʦʜʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʕɼʊɸ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1,2% 

ʧʨʝʧʘʨʘʪʘ, ʚʳʟʳʚʘʶʪ ʜʝʩʪʨʫʢʮʠʶ ʢʣʝʪʦʢ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʘʧʩʫʣ ʩ ʝʜʠʥʠʯʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 

ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʬʦʨʤ (ʨʠʩ. 7ʙ). 
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ʈʠʩ. 7. ɺʦʟʜʝʡʩʪʚʠʝ ʕɼʊɸ ʥʘ ʢʣʝʪʢʠ ʥʘʥʦʙʘʢʪʝʨʠʡ: a - ʢʦʥʪʨʦʣʴ; ʙ ï ʦʧʳʪ 1,2% ʕɼʊɸ,Ĭ 40 000 

 

ʕɼʊɸ, ʦʙʣʘʜʘʶʱʘʷ ʭʝʣʘʪʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʜʦʪʘ, ʧʨʠ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʠ ʢʨʦʚʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚʥʫʪʨʠʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʢʘʪʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, ʙʣʦʢʠʨʫʷ 

ʪʝʤ ʩʘʤʳʤ ʢʦʘʛʫʣʷʮʠʶ. ɺ ʩʪʦʤʘʪʦʣʦʛʠʠ ʕɼʊɸ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ ʭʝʣʘʪʥʦʛʦ ʘʛʝʥʪʘ, 

ʠʟʚʣʝʢʘʶʱʝʛʦ ʠʦʥʳ ʢʘʣʴʮʠʷ ʠʟ ʛʠʜʨʦʢʩʠʣʘʧʘʪʠʪʘ. ʇʨʠ ʵʪʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʕɼʊɸ ʟʘʚʠʩʠʪ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ ʟʥʘʯʝʥʠʷ ʠʭ ʨʅ [20]. ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʕɼʊɸ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʢʘʪʠʦʥʘʤʠ ʢʘʣʴʮʠʷ, 

ʚʳʟʳʚʘʝʪ ʜʝʩʪʘʙʠʣʠʟʘʮʠʶ ʩʪʨʫʢʪʫʨʳ ʥʘʥʦʙʘʢʪʝʨʠʡ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʠʭ ʨʘʟʨʫʰʝʥʠʝʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʫʩʪʳʭ ʢʘʧʩʠʜ. 

ɺ ʧʦʨʷʜʢʝ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʫ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʙʘʢʪʝʨʠʡ ʜʦ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʧʦʨʷʜʢʘ 106-107 ʢʣ/ʤʣ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʢʘʢ 

ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ, ʪʘʢ ʠ ʧʦʨʘʞʝʥʠʷ ʣʠʤʬʦʮʠʪʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʠʤʤʫʥʥʳʡ 

ʩʪʘʪʫʩ ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʚʠʨʫʩʥʦʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʵʪʠʦʣʦʛʠʠ. 

ɺʓɺʆɼʓ: 

1. ʄʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʚʳʷʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ 

ʥʘʥʦʙʘʢʪʝʨʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʨʘʞʝʥʥʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʩ ʧʨʠʟʥʘʢʘʤʠ ʙʝʩʧʦʣʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ 

ʧʨʦʢʘʨʠʦʪ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʪʘʜʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʝʨʝʪʷʞʢʠ ʠ ʧʦʯʢʦʚʘʥʠʷ.  

2. ʅʘʥʦʙʘʢʪʝʨʠʠ ʧʨʠʯʘʩʪʥʳ ʢ ʧʦʨʘʞʝʥʠʶ ʢʣʝʪʦʢ ʢʨʦʚʠ ï ʣʠʤʬʦʮʠʪʦʚ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʚʳʨʘʞʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʚ ʞʠʚʦʤ ʦʨʛʘʥʠʟʤʝ ʨʘʟʚʠʚʘʝʪʩʷ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʥʦʡ 

ʟʘʱʠʪʳ ʤʘʢʨʦʦʨʛʘʥʠʟʤʘ ʩʪʠʤʫʣʠʨʫʝʪ ʨʝʘʢʪʠʚʘʮʠʶ ʤʥʦʛʠʭ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

3. ʀʟ ʘʥʘʣʠʟʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠʟ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʞʠʚʦʪʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ ʦʙʦʣʦʯʢʠ ʥʘʥʦʙʘʢʪʝʨʠʠ ʷʚʣʷʶʪʩʷ ʢʘʣʴʮʠʡ, ʥʘʪʨʠʡ, ʬʦʩʬʦʨ 

ʠ ʞʝʣʝʟʦ. ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʢʣʝʪʢʘʭ ʥʘʥʦʙʘʢʪʝʨʠʡ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʘʣʴʮʠʬʠʢʘʮʠʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʧʨʠ ʠʭ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ 

ʢʨʦʚʠ.  

4. ɺ ʦʧʳʪʘʭ in vitro ʫʩʪʘʥʦʚʣʝʥ ʵʬʬʝʢʪ ʜʝʩʪʨʫʢʮʠʠ ʢʣʝʪʦʢ ʥʘʥʦʙʘʢʪʝʨʠʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʕɼʊɸ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʭʝʣʘʪʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʧʨʝʧʘʨʘʪʘ ʩ ʫʜʘʣʝʥʠʝʤ ʢʘʣʴʮʠʷ ʠʟ ʩʦʩʪʘʚʘ ʥʘʥʦʙʘʢʪʝʨʠʡ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʝʢʘʣʴʮʠʬʠʢʘʮʠʠ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʨʘʞʝʥʠʝ ʥʘʥʦʙʘʢʪʝʨʠʷʤʠ ʢʣʝʪʦʢ ʢʨʦʚʠ ï ʣʠʤʬʦʮʠʪʦʚ.  
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ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʤʘʢʨʦʮʠʢʣʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʤʘʣʦʥʦʚʦʛʦʜʠʘʣʴʜʝʛʠʜʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴʥʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʄɼɸ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʚ ʦʢʦʥʯʘʥʠʠ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘ ʧʝʨʠʦʜ ʦʪʜʳʭʘ. ɸʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ 

ʠ ʢʘʪʘʣʘʟʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʘ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʋʢʘʟʘʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʭʨʦʥʠʯʝʩʢʫʶ ʜʝʢʦʤʧʝʥʩʘʮʠʶ ʚ ʩʠʩʪʝʤʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ. ɺʝʜʫʱʠʤ 

ʬʝʨʤʝʥʪʦʤ, ʨʝʘʣʠʟʫʶʱʠʤ, ʟʘʱʠʪʫ ʦʪ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʦʚ 
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ʩʧʦʨʪʩʤʝʥʦʚ ʷʚʣʷʝʪʩʷ ʛʣʫʪʘʪʠʦʥ - S ï ʪʨʘʥʩʬʝʨʘʟʘ, ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʝʪ 630 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ.  

Abstarct. The article substantiates the formulation of experimental work on the study of adaptive features of 

antioxidant factors in the body's defensive reactions to physical activity. The influence of physical activity on the 

oxidative situation in muscles is discussed; the results of studies of LPO intensity, (dynamics of the level of 

malondialdehyde), the activity of enzymes involved in antioxidant protection (glutathione ï S ï transferases, 

catalases, and super oxidants) in blood plasma and erythrocytes of wrestlers during annual training macrocycle are 

described. It was determined that the level of malondialdialdehyde significantly exceeds the control throughout 

the year. MDA concentration reaches a maximum at the end of the competition period and is not restored during 

the rest period. The activity of superoxide dismutase and catalase is significantly reduced and does not return to 

control values during the year. The mentioned changes confirm chronic decompensation in the antioxidant defense 

system. A leading enzyme that protects against active forms of oxygen in the blood plasma and red blood cells of 

athletes is glutathione - S - transferase, compensatory increase in activity that reaches 630% relative to the level 

of the control group. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ, ʧʝʨʠʦʜʳ ʛʦʜʠʯʥʦʛʦ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʮʠʢʣʘ, 

ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ, ʩʠʩʪʝʤʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ, ʛʣʫʪʘʪʠʦʥ, 

ʛʣʫʪʘʪʠʦʥʦʚʘʷ ʟʘʱʠʪʥʘʷ ʩʠʩʪʝʤʘ. 

Keywords:  lipid peroxidation, periods of the annual training cycle, physical activity, active oxygen species, 

antioxidant defense system, glutathione, glutathione protective system. 

 

ɺʚʝʜʝʥʠʝ. ʀʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʧʦʨʪʘ, ʨʦʩʪ ʯʠʩʣʘ ʩʦʨʝʚʥʦʚʘʥʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʩʧʦʨʪʩʤʝʥʦʚ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʩʧʦʨʪʠʚʥʳʤ 

ʩʦʩʪʷʟʘʥʠʷʤ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʧʦʨʪʩʤʝʥʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʙʲʝʤʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʇʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʦʙʲʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʨʦʩʪʘ 

ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʨʠʚʝʩʪʠ ʢ ʩʦʩʪʦʷʥʠʶ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʦʚʳʰʝʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʪʦʤʣʝʥʠʷ ʠ 

ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ ʠ ʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʤʥʦʛʠʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʧʨʦʮʝʩʩʘʤʠ ʩʚʦʙʦʜʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ, ʦʢʘʟʳʚʘʶʱʠʝ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʞʠʚʘʥʠʝ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ, ʪʝʭʥʦʛʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, 

ʥʘʨʫʰʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʣʶʜʴʤʠ ʠ ʧʨʠʨʦʜʦʡ, ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʷʚʣʝʥʠʶ 

ʩʪʨʝʩʩʦʚʳʭ ʩʠʪʫʘʮʠʡ, ʠʭ ʥʘʢʦʧʣʝʥʠʶ, ʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʢ ʨʘʟʚʠʪʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ ʩʠʩʪʝʤʘʭ [3, c.13-19]. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʯʨʝʟʤʝʨʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʩʪʨʝʩʩ, ʧʝʨʝʫʪʦʤʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʜʠʢʘʣʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ 

ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ ʯʫʞʝʨʦʜʥʳʝ.  

ʇʨʠʨʦʜʥʳʝ ʨʘʜʠʢʘʣʳ ʤʦʞʥʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʝʨʚʠʯʥʳʝ (ʧʨʠʨʦʜʥʳʝ), ʚʪʦʨʠʯʥʳʝ 

(ʧʦʚʨʝʞʜʘʶʱʠʝ) ʠ ʪʨʝʪʠʯʥʳʝ (ʨʘʜʠʢʘʣʳ ʘʥʪʠʦʢʩʠʜʘʥʪʳ). ʆʙʨʘʟʦʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʨʘʜʠʢʘʣʳ ʚʳʧʦʣʥʷʶʪ ʧʦʣʝʟʥʳʝ 

ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʬʫʥʢʮʠʠ. ʀʟ ʧʝʨʚʠʯʥʦʛʦ ʨʘʜʠʢʘʣʘ ï ʩʫʧʝʨʦʢʩʠʜʘ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʨʫʛʠʭ ʨʝʘʢʮʠʡ ʚ 

ʦʨʛʘʥʠʟʤʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʚʝʩʴʤʘ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ: ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, 

ʛʠʧʦʭʣʦʨʠʪ ʠ ʛʠʜʨʦʧʝʨʝʢʠʩʴ ʣʠʧʠʜʦʚ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʠʦʥʦʚ Fe2+ ʠʟ ʵʪʠʭ ʚʝʱʝʩʪʚ ʦʙʨʘʟʫʶʪʩʷ ʚʪʦʨʠʯʥʳʝ 

ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʪʘʢʠʝ, ʢʘʢ ʨʘʜʠʢʘʣʳ ʛʠʜʨʦʧʦʠʣʘ ʠ ʨʘʜʠʢʘʣʳ ʣʠʧʠʜʦʚ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʇʨʠ ʜʳʭʘʥʠʠ ʠʟ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʦʨʛʘʥʠʟʤ ʢʠʩʣʦʨʦʜʘ ʦʢʦʣʦ 95% ʚ ʤʠʪʦʭʦʥʜʘʭ ʚ ʧʨʦʮʝʩʩʝ 

ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ ʤʠʪʦʭʦʥʜʘʭ ʚʦʜʳ. ʆʩʪʘʣʴʥʳʝ 5% ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʣʠʯʥʳʭ (ʢʘʢ ʧʨʘʚʠʣʦ, ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ) ʨʝʘʢʮʠʡ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʝʛʦ ʘʢʪʠʚʥʳʝ ʬʦʨʤʳ, ʷʚʣʷʶʱʠʝʩʷ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʤʠ ʜʣʷ ʢʣʝʪʦʢ. ɸʢʪʠʚʥʳʝ ʬʦʨʤʳ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ï ʩʚʦʙʦʜʥʳʝ ʨʘʜʠʢʘʣʳ, ʧʨʦʦʢʩʠʜʘʥʪʳ 

ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʣʝʢʫʣʷʨʥʳʝ ʯʘʩʪʠʮʳ, ʠʤʝʶʱʠʝ ʥʝʧʘʨʥʳʝ ʵʣʝʢʪʨʦʥʳ ʥʘ ʚʥʝʰʥʝʡ ʦʨʙʠʪʝ ʠ 

ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʨʝʘʣʠʟʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʨʝʞʜʝʥʠʠ ʙʝʣʢʦʚ, 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʣʠʧʠʜʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʢʣʝʪʦʢ [3, c.13-19; 5, c.5-7]. ɺ ʥʦʨʤʝ, ʚ ʟʜʦʨʦʚʦʤ 

ʦʨʛʘʥʠʟʤʝ ʦʙʨʘʟʦʚʘʥʠʝ ɸʌʂ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦ. ɸʌʂ ʫʯʘʩʪʚʫʶʪ ʚ ʤʝʭʘʥʠʟʤʘʭ ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʠ, ʚ 

ʩʠʥʪʝʟʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʦʙʤʝʥʝ ʢʦʣʣʘʛʝʥʘ ʨʝʛʫʣʷʮʠʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ ʠ ʜʨ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ï ʚʘʞʥʳʡ ʟʘʱʠʪʥʳʡ ʤʝʭʘʥʠʟʤ, ʥʘʭʦʜʷʱaʝʛʦ ʚ ʦʩʥʦʚʝ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ: ʬʘʛʦʮʠʪʦʟ ʧʨʠʚʦʜʠʪ ʢ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʚ ʬʘʛʦʮʠʪʠʨʫʶʱʠʭ ʢʣʝʪʢʘʭ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ 20 ʠ ʙʦʣʝʝ 

ʨʘʟ. ɺʤʝʩʪʝ ʩ ʪʝʤ ɸʌʂ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʘʪʦʛʝʥʝʟʘ ʤʥʦʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘʧʫʩʢʘʶʪ ʘʫʪʦʠʤʤʫʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʚʨʝʞʜʝʥʠʷ ʪʢʘʥʝʡ, ʚʳʟʳʚʘʶʪ 

ʙʨʦʥʭʦʢʦʥʩʪʨʫʢʮʠʶ ʠ ʪ.ʜ. ʅʘʨʫʰʝʥʠʝ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ, ʥʘʢʦʧʣʝʥʠʝ ʘʢʪʠʚʥʦ ʧʦʚʨʝʞʜʘʶʱʠʭ 

ʘʛʝʥʪʦʚ (ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ, ʧʨʦʦʢʩʠʜʘʥʪʦʚ, ɸʌʂ), ʠʥʠʮʠʠʨʫʶʱʠʭ ʧʦʚʨʝʞʜʝʥʠʝ ʢʣʝʪʦʢ ʠ ʚʝʜʫʱʠʭ ʢ 

ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ. ɽʛʦ ʦʩʥʦʚʫ 
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ʩʦʩʪʘʚʣʷʝʪ ʩʚʦʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʳʝ ʦʢʠʩʣʝʥʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʧʝʨʝʢʠʩʥʳʝ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ (ʇʆʃ). ʋʚʝʣʠʯʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʚ ʦʨʛʘʥʠʟʤʝ (ʢʦʪʦʨʦʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ 

ʦʢʩʠʜʘʪʠʚʥʳʤ ʩʪʨʝʩʩʦʤ) ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʵʪʠʤ ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʝʨʦʢʩʠʜʘʮʠʠ ʣʠʧʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 

ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʩʚʦʡʩʪʚʘʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʢʣʝʪʦʢ. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʳ ʪʨʠ 

ʧʨʷʤʳʭ ʩʣʝʜʩʪʚʠʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ. ʇʝʨʚʦʝ ʩʣʝʜʩʪʚʠʝ ï ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʢʠʩʣʝʥʠʝʤ ʪʠʦʣʦʚʳʭ (ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʭ) ʛʨʫʧʧ ʤʝʤʙʨʘʥʥʳʭ ʙʝʣʢʦʚ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʥʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ SH-ʛʨʫʧʧ ʩʦ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ ʣʠʧʠʜʦʚ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ 

ʩʫʣʴʬʛʠʜʨʠʣʴʥʳʝ ʨʘʜʠʢʘʣʳ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʠʩʫʣʴʬʠʜʦʚ, ʣʠʙʦ 

ʦʢʠʩʣʷʶʪʩʷ ʢʠʩʣʦʨʦʜʦʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʥʦʡ ʩʫʣʴʬʦʥʦʚʦʡ ʢʠʩʣʦʪʳ.  

ɺʪʦʨʦʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʩʚʷʟʘʥ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʧʝʨʦʢʩʠʜʘʮʠʠ ʦʙʣʘʜʘʶʪ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʪʴ ʠʦʥʥʫʶ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʣʠʧʠʜʥʦʛʦ ʙʠʩʣʦʷ. ʊʘʢ, ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʦʜʫʢʪʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʜʝʣʘʶʪ ʣʠʧʠʜʥʫʶ ʬʘʟʫ ʤʝʤʙʨʘʥ ʧʨʦʥʠʮʘʝʤʦʡ ʜʣʷ ʠʦʥʦʚ 

ʚʦʜʦʨʦʜʘ ʠ ʢʘʣʴʮʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʩʧʦʩʦʙʥʦʩʪʠ ʤʠʪʦʭʦʥʜʨ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʠʥʪʝʟ ATF ʠ ʢʣʝʪʢʠ 

ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʛʦʣʦʜʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʮʠʪʦʧʣʘʟʤʫ ʭʦʜʷʪ ʠʦʥʳ ʢʘʣʴʮʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʚʨʝʞʜʘʶʪ ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʊʨʝʪʠʡ (ʠ, ʙʳʪʴ ʤʦʞʝʪ, ʩʘʤʳʡ ʚʘʞʥʳʡ) ʨʝʟʫʣʴʪʘʪ ʧʝʨʦʢʩʠʜʘʮʠʠ ï ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʣʠʧʠʜʥʦʛʦ ʩʣʦʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʧʨʦʙʦʶ ʤʝʤʙʨʘʥʳ ʩʦʙʩʪʚʝʥʥʳʤ ʤʝʤʙʨʘʥʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʪ.ʝ., ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʤʝʤʙʨʘʥʘʭ 

ʞʠʚʦʡ ʢʣʝʪʢʠ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʨʦʙʦʡ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʤʝʤʙʨʘʥʥʳʭ ʠ ʙʘʨʴʝʨʥʳʭ ʬʫʥʢʮʠʡ [4, 

c.50-69; 2, c.21-23; 16, c.905-913]. 

ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʮʝʩʩ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʪʨʦʛʦʤ ʢʦʥʪʨʦʣʝʤ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʠ ʥʝ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʢʣʝʪʦʢ, ʦʪʯʝʛʦ ʩʢʦʨʦʩʪʴ ʝʛʦ ʥʝʚʝʣʠʢʘ. ʇʨʠʥʷʪʦ ʜʝʣʠʪʴ 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ, ʥʘ ʧʨʦʦʢʩʠʜʘʥʪʳ (ʫʩʠʣʠʚʘʶʪ ʧʨʦʮʝʩʩʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ). ʂ ʧʨʦʦʢʩʠʜʘʥʪʘʤ ʚ 

ʞʠʚʦʡ ʢʣʝʪʢʝ ʦʪʥʦʩʷʪʩʷ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ, ʬʝʨʤʝʥʪʥʳʝ ʩʠʩʪʝʤʳ, ʛʝʥʝʨʠʨʫʶʱʠʝ 

ʩʫʧʝʨʦʢʩʠʜʥʳʝ ʨʘʜʠʢʘʣʳ ʠ ʠʦʥʳ ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ. ʍʦʪʷ ʩʘʤ ʧʨʦʮʝʩʩ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʮʝʧʥʳʭ ʨʝʘʢʮʠʡ ʚ ʣʠʧʠʜʥʦʡ ʬʘʟʝ ʤʝʤʙʨʘʥ ʠ ʣʠʧʦʧʨʦʪʝʠʥʦʚ, ʥʘʯʘʣʴʥʳʝ ʠ ʚʦʟʤʦʞʥʦ, ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʪʘʜʠʠ ʵʪʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʨʝʘʢʮʠʠ ʧʨʦʪʝʢʘʶʪ ʚ ʚʦʜʥʦʡ ʬʘʟʝ. ʏʘʩʪʴ ʟʘʱʠʱʝʥʥʳʭ 

ʩʠʩʪʝʤ ʢʣʝʪʢʠ ʪʘʢʞʝ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʚʦʜʥʦʡ, ʘ ʯʘʩʪʴ ï ʚ ʣʠʧʠʜʥʦʡ ʬʘʟʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʠ ʛʠʜʨʦʬʦʙʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʘʭ. ɾʠʚʘʷ ʢʣʝʪʢʘ ʚʳʨʘʙʦʪʘʣʘ ʩʠʩʪʝʤʫ ʟʘʱʠʪʳ 

ʦʪ ʧʦʚʨʝʞʜʝʥʠʷ ʩʚʦʙʦʜʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ. ɺʝʱʝʩʪʚʘ, ʪʦʨʤʦʟʷʱʠʝ ʨʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ, ʣʦʢʘʣʠʟʠʨʫʶʪʩʷ ʢʘʢ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʣʠʧʠʜʥʦʡ ʬʘʟʝ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ.  

ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʜʠʥʘʤʠʢʫ ʧʨʦʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʣʠʷʥʠʷ, ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʧʨʦʜʫʢʪʘ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ï ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʫ ʩʧʦʨʪʩʤʝʥʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʙʦʨʴʙʦʡ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʧʦʨʪʩʤʝʥʳ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʙʦʨʴʙʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʦʙʩʣʝʜʫʝʤʳʭ ï 14 ʯʝʣʦʚʝʢ, ʚʦʟʨʘʩʪ 23,4Ñ3,6 ʛʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

ʦʙʩʣʝʜʦʚʘʥʦ 8 ʫʩʣʦʚʥʦ ʟʜʦʨʦʚʳʭ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʚ ʚʦʟʨʘʩʪʝ 22,4Ñ2,6 ʣʝʪ, ʥʝ ʠʤʝʶʱʠʭ ʨʝʛʫʣʷʨʥʳʭ 

ʚʳʩʦʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʆʙʨʘʟʮʳ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʫ ʢʘʞʜʦʛʦ ʠʟ ʩʧʦʨʪʩʤʝʥʦʚ ʙʨʘʣʠ ʪʨʠʞʜʳ ʚ 

ʪʝʯʝʥʠʠ ʛʦʜʘ ʚ ʢʦʥʮʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ, ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʦʚ, ʘ ʫ ʣʠʮ ʠʟ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ï ʦʜʥʦʢʨʘʪʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʘʥʪʠʢʦʘʛʫʣʷʥʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʧʘʨʠʠ. ɻʝʧʘʨʠʥʠʟʠʨʦʚʘʥʥʫʶ 

ʢʨʦʚʴ ʮʝʥʪʨʘʬʫʛʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʠ 15 ʤʠʥ ʧʨʠ 1700 ʫʜ, ʦʪʙʠʨʘʣʠ ʧʣʘʟʤʫ ʠ ʩʦʭʨʘʥʷʣʠ ʧʨʠ 200ʉ ʜʦ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ.  

ɺ ʧʣʘʟʤʝ ʢʨʦʚʠ ʦʮʝʥʠʚʘʣʘʩʴ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʫʩʪʨʘʥʷʶʱʠʭ ɸʌʂ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ, 

ʜʠʩʤʫʪʠʨʫʶʱʝʡ ʩʫʧʝʨʦʢʩʠʜʥʳʝ ʘʥʠʦʥ ï ʨʘʜʠʢʘʣʳ ʠ ʢʘʪʘʣʘʟʳ, ʨʝʘʛʠʨʫʶʱʠʡ ʧʝʨʦʢʩʠʜ ʚʦʜʦʨʦʜʘ, ʘ ʪʘʢʞʝ 

ʛʣʫʪʘʪʠʦʥ S ʪʨʘʥʩʬʝʨʘʟʳ, ʵʣʠʤʠʥʠʨʫʶʱʝʡ ʧʨʦʜʫʢʪʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ 

ʵʥʜʦʢʩʝʥʦʙʠʦʪʠʢʠ. ɸʢʪʠʚʥʦʩʪʴ ʉʆɼ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 347 ʥʤ, ʘʢʪʠʚʥʦʩʪʴ 

ʢʘʪʘʣʘʟʳ ï ʩʢʦʨʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʢʨʘʰʝʥʥʳʭ ʚ ʞʝʣʪʳʡ ʮʚʝʪ ʢʦʤʧʣʝʢʩʦʚ ʩ ʤʦʣʠʙʜʝʥʦʚʦ ʢʠʩʣʳʤ ʘʤʤʦʥʠʝʤ. ɸʢʪʠʚʥʦʩʪʴ ʛʣʫʪʘʪʠʦʥ S -

ʪʨʘʥʩʬʝʨʘʟʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʦ ʩʢʦʨʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʣʫʪʘʪʠʦʥ- S- ʢʦʥʴʶʛʘʪʦʚ ʤʝʞʜʫ ʛʣʫʪʘʪʠʥʦʤ ʠ Iï 

ʭʣʦʨ 2,4 ʜʠʥʠʪʨʦʙʝʥʟʦʣʦʤ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʥʴʶʛʘʪʦʚ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠ 

ʜʣʠʥʝ ʚʦʣʥʳ 340 ʥʤ (ʤʘʢʩʠʤʫʤ ʧʦʛʣʘʱʝʥʠʷ ʛʣʫʪʘʪʠʦʥ- S ïʍɼʅɹ). ʉʪʝʧʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʚ 

ʧʣʘʟʤʝ ʢʨʦʚʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʫʨʦʚʥʶ ʤʘʣʠʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ, ʚʪʦʨʠʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʇʆʃ. ʉʦʜʝʨʞʘʥʠʝ 

ʄɼɸ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʦʢʨʘʰʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ 2 ʪʠʦʙʘʨʙʠʪʫʨʦʚʦʡ ʢʠʩʣʦʪʦʡ ʩ ʤʘʢʩʠʤʫʤʦʤ 

ʧʦʛʣʦʱʝʥʠʠ ʧʨʠ 532 ʥʤ. ɹʦʣʝʝ ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʙʦʨʘ Vital Djagnostik SPB (ʉʘʥʪʢ-

ʇʝʪʝʨʙʫʨʛ). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʩʨʝʜʠ ʚʝʣʠʯʠʥ ʧʦʢʘʟʘʪʝʣʝʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʦʮʝʥʠʚʘʣʠ ʧʦ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤʫ ʀ 

ï ʢʨʠʪʝʨʠʶ ʄʘʥʥʘ ï ʋʠʪʥʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ Statistika 7.0 

(StatsoftInc.). 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʢʠʩʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʫʩʠʣʠʚʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʫʨʦʚʝʥʴ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ, ʥʦ ʠ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ï ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʚ ʦʨʛʘʥʠʟʤʝ ʦʧʨʝʜʝʣʷʶʱʝʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʝʟʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. ʋ ʙʦʨʮʦʚ ï ʩʪʫʜʝʥʪʦʚ ʦʮʝʥʠʚʘʣʠ ʩʦʩʪʦʷʥʠʝ 

ʩʠʩʪʝʤʳ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ï ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ɸʆ ï ʇʆʃ) ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʛʦʜʠʯʥʦʛʦ 

ʮʠʢʣʘ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʫ ʩʪʫʜʝʥʪʦʚ ï ʙʦʨʮʦʚ, ʫʨʦʚʝʥʴ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ (ʄɼɸ) ʠ ʘʢʪʠʚʥʦʩʪʴ 

ʢʘʪʘʣʠʟʳ ʚ ʧʣʘʟʤʝ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ, ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝ ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʧʦʨʪʦʤ 

ʩʪʫʜʝʥʪʦʚ, ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʇʆʃ ï ɸʆ ʩʠʩʪʝʤ ʚ ʧʣʘʟʤʝ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ 

ʢʨʦʚʠ ʫ ʙʦʨʮʦʚ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʩʪʝʧʝʥʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʥʠʨʦʚʘʥʥʦʛʦ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʩʚʷʟʘʥʘ ʩ ʛʣʫʙʦʢʠʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠ 

ʤʳʰʝʯʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʟʚʝʥʦʤ ʚ ʧʘʪʦʛʝʥʝʟʝ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʩʪʦʷʥʠʡ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ ʯʪʦ ʧʨʠ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʚ ʦʨʛʘʥʘʭ 

ʚʦʟʨʘʩʪʘʝʪ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʛʨʫʟʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʚʝʥʴ ʩʚʦʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʢʘʥʷʭ. ʋʩʠʣʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ 

ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ (ʇʆʃ) ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʤʳʰʝʯʥʦʡ ʥʘʛʨʫʟʢʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʩʥʠʞʝʥʠʠ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʩʠʩʪʝʤʳ (ɸʆʉ). ʉʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʜʚʫʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ 

ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ 

ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʝ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʯʘʩʪʦ ʠ ʤʥʦʛʦʢʨʘʪʥʦ ʤʝʥʷʪʴʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʤʝʞʜʫ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʫʚʝʣʠʯʝʥʥʳʤ ʧʦʩʪʫʧʣʝʥʠʷʤ ʢʠʩʣʦʨʦʜʘ ʠ ʩʥʠʞʝʥʠʝʤ ʝʛʦ 

ʧʦʪʨʝʙʣʝʥʠʷ ʤʠʪʦʭʦʥʜʨʠʷʤʠ ʤʳʰʮ. ʊʘʢʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʛʠʧʝʨʦʢʩʠʶ ʚ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʙʳʪʦʯʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ ʠ ʘʢʪʠʚʘʮʠʠ 

ʩʚʦʙʦʜʥʦ ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʠʷ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʛʠʧʝʨʦʢʩʠʠ 

ʫʛʥʝʪʘʝʪʩʷ ʨʦʩʪ ʠ ʜʝʷʥʠʝ ʢʣʝʪʦʢ, ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ, ʫʚʝʣʠʯʝʥʠʝ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ʇʨʠ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʝ ʬʘʢʪ ʘʢʪʠʚʘʮʠʠ ʇʆʃ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ, ʷʚʣʷʶʱʘʷʩʷ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʦʪʚʝʪʦʤ ʥʘ ʥʘʨʫʰʝʥʠʝ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʩʣʫʞʠʪ ʚʘʞʥʝʡʰʠʤ ʟʚʝʥʦʤ ʚ ʧʘʪʦʛʝʥʝʟʝ ʩʘʤʳʭ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʀʥʪʝʥʩʠʚʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʨʘʙʦʪʘ, ʧʨʦʪʝʢʘʶʱʘʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

ʩʥʘʙʞʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʢʠʩʣʦʨʦʜʦʤ ʠ ʚʳʧʦʣʥʷʝʤʘʷ ʧʨʠ ʧʨʝʜʝʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʠ ʚʩʝʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʘʢʪʠʚʘʮʠʝʡ ʉʈʆ ʣʠʧʠʜʦʚ. ɽʩʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʠʩʪʝʤʘ ʇʆʃ-ɸʆ 

ʨʝʛʫʣʠʨʫʝʪ ʣʦʢʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʢʠʩʣʠʪʝʣʴʥʦï ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʤʳʰʮʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʝʣʢʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʚʷʟʴ ʤʝʞʜʫ ʚʦʟʙʫʞʜʝʥʠʝʤ ʠ ʩʦʢʨʘʱʝʥʠʝʤ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʉʈʆ ʚʳʧʦʣʥʷʶʪ ʠʤʫʥʥʦ-ʤʦʜʫʣʠʨʫʶʱʠʝ ʬʫʥʢʮʠʠ [6, c.366-369; 7, c.50-51]. 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʤʝʞʜʫ ɸʆʉ ʠ ʧʨʦʦʢʩʠʜʘʥʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʚ ʟʜʦʨʦʚʦʤ ʦʨʛʘʥʠʟʤʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʬʦʥʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʬʫʥʢʮʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʢʣʝʪʦʢ. ʀʥʜʠʢʘʪʦʨʦʤ ʫʩʠʣʝʥʠʷ ʇʆʃ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʠʟ ʝʛʦ 

ʧʨʦʜʫʢʪʦʚ. ʂʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʝʛʨʘʜʘʮʠʠ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʇʆʃ ʷʚʣʷʝʪʩʷ ʤʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ 

(ʄɼɸ), ʝʛʦ ʧʦʚʳʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ, 

ʜʘʞʝ ʥʘ ʜʦʢʣʠʥʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʝʚʘʥʠʷ. ʄʘʣʦʥʦʚʳʡ ʜʠʘʣʴʜʝʛʠʜ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʠʚʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʦʤ, ʢʦʪʦʨʳʡ ʩʚʦʠʤʠ ʘʣʴʜʝʛʠʜʥʳʤʠ ʛʨʫʧʧʘʤʠ ʩʧʦʩʦʙʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ 

ʙʝʣʢʦʚ, ʚʳʟʳʚʘʷ ʠʭ ʚ ʥʝʦʙʨʘʪʠʤʫʶ ʨʝʘʢʮʠʶ.  

ʂʘʪʘʣʘʟʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʘʥʪʠ-ʦʢʩʠʜʘʥʪʦʡ ʟʘʱʠʪʝ, ʧʨʦʷʚʣʷʝʪ ʩʚʦʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʡ 

ʩʨʝʜʝ, ʦʩʥʦʚʥʘʷ ʝʛʦ ʨʦʣʴ-ʜʝʪʦʢʩʠʢʘʮʠʠ ʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʱʠʪʳ 

ʤʠʪʦʭʦʥʜʨʠʡ. ɺ ʢʣʝʪʢʘʭ ʢʘʪʘʣʘʟʳ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʦʢʩʠʩʦʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʠ 

ʬʝʨʤʝʥʪʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʧʨʦʮʝʩʩʘʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ 

ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʄɼɸ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʙʦʨʮʦʚ 

ʜʦʩʪʦʚʝʨʥʦ ʙʳʣ ʧʦʥʠʞʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʧʝʨʠʦʜʘʭ 

(2,74Ñ0,219 ʤʠʢʤʦʣʴ/ʣ, ʨ<0,01 ʠ 3,54Ñ1,429 ʤʠʢʤʦʣʴ/ʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʪʠʚ 4,47Ñ0,630 ʤʠʢʤʦʣʴ/ʣ) ʚ 

ʢʦʥʪʨʦʣʝ. ɺ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʫʨʦʚʝʥʴ ʄɼɸ ʫ ʙʦʨʮʦʚ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ 

ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ (3,07Ñ0,219 ʤʠʢʤʦʣʴ/ʣ ʧʨʦʪʠʚ 2,54Ñ0,240 ʤʠʢʤʦʣʴ/ʣ). ʇʨʠ ʘʥʘʣʠʟʝ ʘʢʪʠʚʥʦʩʪʠ 

ʢʘʪʘʣʘʟʳ ʢʨʦʚʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʫʨʦʚʝʥʴ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ, ʤʝʪʘʙʦʣʠʟʠʨʫʶʱʝʛʦ H2O2, ʫ ʙʦʨʮʦʚ ʛʨʫʧʧʳ 

ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʧʝʨʝʭʦʜʥʦʤ ʧʝʨʠʦʜʝ, ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʝʥ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ 

ʧʝʨʠʦʜʝ (0,05 Ñ 0,010 ʤʤʦʣʴ/ʤʠʥ/ʣ ʧʨʦʪʠʚ 0,1 Ñ 0,05 ʤʤʦʣʴ/ʤʠʥ/ʣ ʚ ʢʦʥʪʨʦʣʝ, ʨ<0,02) ʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʦʚʳʰʝʥ ʫ ʙʦʨʮʦʚ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʘʭ (0,13 Ñ 0,011 ʤʤʦʣʴ/ʤʠʥ/ʣ ʧʨʦʪʠʚ 

0,1 Ñ 0,02 ʤʤʦʣʴ/ʤʠʥ/ʣ, ʚ ʢʦʥʪʨʦʣʝ, ʨ<0,05 ʠ 0,07 Ñ 0,021 ʤʤʦʣʴ/ʤʠʥ/ʣ ʧʨʦʪʠʚ 0,05 Ñ 0,013 ʤʤʦʣʴ/ʤʠʥ/ʣ, ʚ 

ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

ʋʨʦʚʝʥʴ ʄɼɸ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʉʈʆ ʚ ʤʝʤʙʨʘʥʘʭ. ʋʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʤʝʤʙʨʘʥʦʩʚʷʟʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʝʯʝʪ 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʛʝʤʦʣʠʟ ʵʨʠʪʨʦʮʠʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʚʳʰʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ɸʆʉ ʠ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʇʆʃ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʘʜʘʧʪʘʮʠʦʥʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ 
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ʧʨʦʮʝʩʩ, ʧʦʩʢʦʣʴʢʫ ʛʠʜʨʦʧʝʨʝʢʠʩʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʘʪʦʨʦʤ ʩʠʥʪʝʟʘ ʧʨʦʩʪʦʛʣʘʥʜʠʥʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʦʤʙʦʮʠʪʘʨʥʦ-ʩʦʩʫʜʠʩʪʦʛʦ ʛʝʤʦʣʠʟʘ. ʋʨʦʚʝʥʴ ʄɼɸ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ, 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʘʭ ʙʦʨʮʦʚ, ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ʚ ʢʦʥʪʨʦʣʝ, ʨ<0,01 

ʠ ʪʦʣʴʢʦ ʚ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʫʨʦʚʝʥʴ ʄɼɸ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʙʦʨʮʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʪʘʢʦʚʦʛʦ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (410, 54 Ñ 26, 469 ʤʤʦʣʴ/ʣ ʧʨʦʪʠʚ 316,64 Ñ 

13,341 ʤʤʦʣʴ/ʣ ʚ ʢʦʥʪʨʦʣʝ, ʨ<0,01). 

ɸʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʚ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʠ ʧʝʨʝʭʦʜʥʦʤ ʧʝʨʠʦʜʘʭ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʙʦʨʮʦʚ ʟʥʘʯʠʤʦ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʦʛʦ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʭʦʪʷ ʚ ʧʝʨʝʭʦʜʥʦʤ ʧʝʨʠʦʜʝ ʧʦʢʘʟʘʪʝʣʠ 

ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʫ ʙʦʨʮʦʚ ʠʤʝʶʪ ʥʝʢʦʪʦʨʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ (3,6 Ñ 1,17 ʤʤʦʣʴ/ʤʠʥ/ʣ ʧʨʦʪʠʚ 

4,4Ñ0,87 ʤʤʦʣʴ/ʤʠʥ/ʣ ʚ ʢʦʥʪʨʦʣʝ). ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʵʨʠʪʨʦʮʠʪʦʚ ʙʦʨʮʦʚ 

ʨʝʟʢʦ ʩʥʠʞʝʥʘ (3,0 Ñ 0,61 ʤʤʦʣʴ/ʤʠʥ/ʣ ʧʨʦʪʠʚ 9,7Ñ1,67 ʤʤʦʣʴ/ʤʠʥ/ʣ, ʨ<0,001). ɺ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ 

ʧʝʨʠʦʜʝ, ʥʘʧʨʦʪʠʚ, ʠʤʝʝʪ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʚ 

ʵʨʠʪʨʦʮʠʪʘʭ ʙʦʨʮʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (21,2 Ñ 1,85 ʤʤʦʣʴ/ʤʠʥ/ʣ ʧʨʦʪʠʚ 8,9Ñ1,67 ʤʤʦʣʴ/ʤʠʥ/ʣ, ʚ 

ʢʦʥʪʨʦʣʝ, ʨ<0,001). 

ɸʥʘʣʠʟ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʩʠʩʪʝʤʦʡ ʇʆʃ ʫ ʙʦʨʮʦʚ ʧʦʢʘʟʘʣ 

ʥʘʣʠʯʠʝ ʢʦʨʨʝʣʷʮʠʠ ʥʠʟʢʦʡ ʩʠʣʳ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʢʘʪʘʣʘʟʦʡ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʫ ʙʦʨʮʦʚ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ (ʨ<0,05), ʚʦ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʧʝʨʠʦʜʘʭ ʩʚʷʟʠ ʩ ɸʆ ʩʠʩʪʝʤʦʡ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ï ʥʠʟʢʦʡ ʩʠʣʳ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ 

ʧʦʢʘʟʘʪʝʣʷ ʩʠʩʪʝʤʳ ʇʆʃ-ɸʆ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʙʦʨʮʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚʳʨʘʞʝʥʥʦʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʚ ʵʨʠʪʨʦʮʠʪʘʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ. ʇʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ ʇʆʃ-ɸʆ ʚ ʧʣʘʟʤʝ ʠ ʵʨʠʪʨʦʮʠʪʘʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʙʦʨʮʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʚʘʞʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʘʥʪʠʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ ʥʘ ʫʨʦʚʥʝ ʮʝʣʦʩʪʥʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʋʨʦʚʝʥʴ ʇʆʃ ʩʣʫʞʠʪ ʦʪʨʘʞʝʥʠʝʤ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʠʟʤʝʥʝʥʠʷʭ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ ʫ ʙʦʨʮʦʚ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʩʚʷʟʘʥʥʳʝ ʩ ʛʣʫʙʦʢʠʤ 

ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠ ʤʳʰʝʯʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ, ʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʟʚʝʥʦʤ ʚ ʧʘʪʦʛʝʥʝʟʝ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʨʦʦʢʩʠʜʘʥʪʥʦʡ ʠ ɸʆ ʩʠʩʪʝʤʳ ʚ ʧʣʘʟʤʝ ʠ ʵʨʠʪʨʦʮʠʪʘʭ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʙʦʨʮʦʚ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ 

ʠ ʩʪʝʧʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʍʦʨʦʰʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʥʝʢʣʝʪʦʯʥʘʷ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʘ (ʉʆɼ3), ʪʘʢ ʢʘʢ ʉʆɼ1 

(ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ) ʉʆɼ2 (ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʘʷ) ʚʦʟʥʠʢʘʶʪ ʚ ʟʥʘʯʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʢʨʦʚʠ ʣʠʰʴ ʧʨʠ 

ʧʦʚʨʝʞʜʝʥʠʠ ʪʢʘʥʝʡ, ʛʝʪʦʣʠʟʝ. ʋ ʙʦʨʮʦʚ ʘʢʪʠʚʥʦʩʪʴ ʉʆɼ ʙʳʣʘ ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 48 % (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ 2256,50 ʫʩʣ.ʝʜ/ʤʠʥ. ʛ. ʙʝʣʢʘ ï ʫ 

ʢʦʥʪʨʦʣʴʥʳʭ, 1118,82 ʫʩʣ.ʝʜ / ʤʠʥ.ʛ. ʙʝʣʢʘ - ʫ ʙʦʨʮʦʚ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ) (ʨ <0,05), 

ʧʦʩʣʝ ʦʪʜʳʭʘ ï ʥʘ 38 % (1315,67 ʫʩʣ.ʝʜ/ʤʠʥ.ʛ. ʙʝʣʢʘ) (ʨ <0,05), ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘ 27% (1562,33 ʫʩʣ.ʝʜ /ʤʠʥ.ʛ. ʙʝʣʢʘ), (ʨ <0,05). ʂʘʟʘʣʦʩʴ, ʤʦʞʥʦ ʙʳʣʦ ʦʞʠʜʘʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʜʠʥʘʤʠʢʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʢʘʢ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʦʪʚʝʪʘ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʨʘʟʦʚʘʥʠʷ ɸʌʂ ʧʨʠ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʦʪʦʨʳʭ ʢʦʤʧʝʥʩʘʪʦʨʥʘʷ ʘʢʪʠʚʘʮʠʷ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʠʩʪʦʱʘʝʪʩʷ ʢ 3-ʤ ʩʫʪʢʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʩʦʢʠʭ 

ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘʙʣʶʜʘʣʦʩʴ ʠʩʪʦʱʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʉʆɼ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ, ʥʝ ʚʦʟʚʨʘʱʘʶʱʝʝʩʷ ʢ 

ʥʦʨʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʥʠ ʚ ʧʝʨʠʦʜ ʦʪʜʳʭʘ, ʥʠ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ [11, c.1576-1581; 13, 

c.803-809] 

ʀʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʛʣʫʪʘʪʠʦʥ S- ʪʨʘʥʩʬʝʨʘʟʳ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʩʧʦʨʪʩʤʝʥʦʚ ʥʦʩʠʪ ʠʥʦʡ ʭʘʨʘʢʪʝʨ. 

ʊʘʢ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʧʦʚʳʰʝʥʘ ʥʘ 244% (ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ ï 58,18 ʤʢʤʦʣʴ/ʤʠʥ. ʛ. ʙʝʣʢʘ, ʙʦʨʮʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ï 12,89 

ʤʢʤʦʣʴ/ʤʠʥ.ʛ. ʙʝʣʢʘ) (ʨ < 0,05). ʇʦʩʣʝ ʦʪʜʳʭʘ ï ʥʘ 396 % (14,0 ʤʢʤʦʣʴ/ʤʠʥ.ʛ. ʙʝʣʢʘ (ʨ < 0,05), ʧʦ ʦʢʦʥʯʘʥʠʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ï ʥʘ 660 %(ʨ < 0,05). ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʛʜʝ 

ʧʦʢʘʟʘʥʳ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ ʠ 

ʛʣʫʪʘʪʠʦʥ S- ʪʨʘʥʩʬʝʨʘʟʳ ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20 % ʜʦ 800% ʧʨʠ ʚʳʩʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ [16, 

c.22; 15, c.153-159; 10, c.162]. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʛʣʫʪʘʪʠʦʥ S- ʪʨʘʥʩʬʝʨʘʟʘ ʷʚʣʷʝʪʩʷ ʬʝʨʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʟʘ 

ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʣʫʪʘʪʠʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʷʤʫʶ ʨʝʛʝʥʝʨʘʮʠʶ ʣʠʧʦʧʝʨʝʢʠʩʝʡ ʚ ʤʝʤʙʨʘʥʘʭ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʣʠʧʘʟʥʦʛʦ ʛʠʜʨʦʣʠʟʘ, ʩʥʠʞʘʷ ʧʦʩʣʝʜʩʪʚʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʵʥʜʦʛʝʥʥʦʡ 

ʠʥʪʦʢʩʠʢʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʚʝʜʝʥʠʶ ʠʟ ʦʨʛʘʥʠʟʤʘ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʠʷ ʣʠʧʠʜʦʚ ʠ ʦʢʠʩʣʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʙʝʣʢʦʚ, ʢʦʤʧʝʥʩʘʪʦʨʥʳʡ ʨʦʩʪ ʘʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʬʝʨʤʝʥʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚʳʛʣʷʜʠʪ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʳʤ [1, c.9-12; 8, 

c.47-53; 9, c.256]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʠʤʝʶʱʝʝ ʤʝʩʪʦ ʷʚʣʝʥʠʝ ʫʛʥʝʪʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʳʩʦʢʦʡ ʠʩʪʦʱʘʶʱʝʡ ʥʘʛʨʫʟʢʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʜʥʘʢʦ 

ʚʦʟʥʠʢʘʶʱʝʝ ʩʥʠʞʝʥʠʝ ʥʠʚʝʣʠʨʫʝʪʩʷ ʠʩʭʦʜʥʦ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʛʣʫʪʘʪʠʦʥ S- ʪʨʘʥʩʬʝʨʘʟʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʝʨʤʝʥʪʦʤ, 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʤ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʧʨʠ ʚʳʩʦʢʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ. 

ɺʳʚʦʜʳ. ʋʨʦʚʝʥʴ ʤʘʣʦʥʦʚʦʛʦ ʜʠʘʣʴʜʝʛʠʜʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ 

ʢʦʥʪʨʦʣʴʥʳʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʦʚʦʛʦ ʪʨʝʥʠʨʦʚʦʯʥʦ-ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʤʘʢʨʦʮʠʢʣʘ. ʄʘʢʩʠʤʫʤ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʄɼɸ ʜʦʩʪʠʛʘʝʪ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘ 
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ʧʝʨʠʦʜʳ ʦʪʜʳʭʘ. ɸʢʪʠʚʥʦʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʳ ʠ ʢʘʪʘʣʘʟʳ ʚ ʧʣʘʟʤʝ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ʢʨʦʚʠ ʠ ʥʝ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʢ ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ. ʋʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʭʨʦʥʠʯʝʩʢʫʶ ʜʝʢʦʤʧʝʥʩʘʮʠʶ ʚ ʩʠʩʪʝʤʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʟʘʱʠʪʳ. ɺʝʜʫʱʠʤ ʬʝʨʤʝʥʪʦʤ, ʨʝʘʣʠʟʫʶʱʠʤ 

ʢʠʩʣʦʨʦʜʘ ʚ ʧʣʘʟʤʝ ʢʨʦʚʠ ʠ ʵʨʠʪʨʦʮʠʪʘʭ ʩʧʦʨʪʩʤʝʥʦʚ, ʷʚʣʷʝʪʩʷ ʛʣʫʪʘʪʠʦʥ - S- ʪʨʘʥʩʬʝʨʘʟʘ, 

ʢʦʤʧʝʥʩʘʪʦʨʥʦʝ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪ 630 % ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʳ.  
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ɹʀʆʈɸɿʅʆʆɹʈɸɿʀɽ ɻɽʃʔʄʀʅʊʆɺ ɸʄʌʀɹʀʁ ʋɿɹɽʂʀʉʊɸʅɸ 
 

1ʀʢʨʦʤʦʚ ʕ.ʌ., 2ɸʟʠʤʦʚ ɼ.ɸ., 3ʄ.ʈ.ʏʦ, 1ʀʢʨʦʤʦʚ ʕ.ʕ. 

ʅʘʤʘʥʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʥʩʪʠʪʫʪ ʟʦʦʣʦʛʠʠ ɸʅ ʈʋʟ 

ʄʘʣʘʟʠʡʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ɺʚʝʜʝʥʠʝ  

ɸʤʬʠʙʠʠ ʠ ʠʭ ʛʝʣʴʤʠʥʪʦʬʘʫʥʘ ʷʚʣʷʶʪʩʷ ʥʦʩʠʪʝʣʷʤʠ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ 

ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ɻʝʣʴʤʠʥʪʦʬʘʫʥʘ ʘʤʬʠʙʠʡ, ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʚʦʜʥʦʛʦ ʙʠʦʮʝʥʦʟʘ ʠ ʝʛʦ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʬʦʨʤʠʨʫʝʪ ʦʩʦʙʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʫʨʦʚʝʥʴ ʵʢʦʩʠʩʪʝʤʳ. ʇʘʨʘʟʠʪʘʨʥʳʡ ʬʘʢʪʦʨ - ʦʜʠʥ ʠʟ 

ʚʘʞʥʳʭ ʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʦʚ-ñʭʦʟʷʝʚò, ʠ ʯʝʨʝʟ ʨʝʛʫʣʷʮʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ñʭʦʟʷʝʚò ʚʣʠʷʶʱʠʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ (2). 

ɼʘʥʥʳʝ, ʧʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʝ ɹ.ɻ.ʄʘʩʩʠʥʦ 

(15). ɿʘʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ ʋʟʙʝʢʠʩʪʘʥʘ 

(1;13;16;12;17;26;27;23). ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʬʨʘʛʤʝʥʪʘʨʥʳ ʠ ʟʘʤʝʪʥʦ ʫʩʪʘʨʝʣʠ.  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ: ʠʟʫʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ (ʟʝʣʝʥʦʡ ʞʘʙʳ -Bufo viridis 

Laurenti ʠ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ - Rana ridibunda Pall.) ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʥʘ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʛʝʣʴʤʠʥʪʳ, ʥʘʡʜʝʥʥʳʝ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ - Bufo viridis ʠ 

ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ- Rana ridibunda Pall. ʦʪʣʦʚʣʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʉʙʦʨ 

ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪ ʘʤʬʠʙʠʡ ʧʨʦʠʟʚʝʜʝʥ ʥʘʤʠ ʧʦ ʤʝʪʦʜʫ ʧʦʣʥʦʛʦ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʚʩʢʨʳʪʠʷ (19) ʥʘ ʧʨʦʪʷʞʝʥʠʷ ʚ 2000 - 2019 ʛʛ. ʚ ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ 

ʋʟʙʝʢʠʩʪʘʥʘ.  

ʀʩʩʣʝʜʦʚʘʥʦ 1324 ʵʢʟ. ʘʤʬʠʙʠʡ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʛʝʣʴʤʠʥʪʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʙʦʪʳ ʂ.ʄ.ʈʳʞʠʢʦʚʘ (18) ʠ . R.Imkongwapang et al. (25). 

ʀʥʜʝʢʩ ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ʀɼ) ʛʝʣʴʤʠʥʪʦʚ ʚʳʯʠʩʣʷʣʠ ʧʦ ʬʦʨʤʫʣʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ɾ.ɹʘʣʦʛʦʤ (21).  

 

ʀʥʜʝʢʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʦʪʨʘʞʘʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʦʩʦʙʝʡ (ni) ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʘ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ 

ʚʠʜʦʚ (N) ʚ ʙʠʦʮʝʥʦʟʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫ ʘʤʬʠʙʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʥʘʡʜʝʥʦ 68 ʚʠʜʦʚ ʧʘʨʘʟʠʪʠʯʝʩʢʠʭ ʯʝʨʚʝʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢʣʘʩʩʘʤ Cestoda, Trematoda, Acanthocephala ʠ Nematoda. 

ʊʠʧ Plathelminthes Schneider, 1873 

ʂʣʘʩʩ Cestoda Rudolphi, 1880 

ʆʪʨʷʜ Tetraphyllida (Beneden, 1849) 

Cʝʤʝʡʩʪʚʦ Ophiotaeniidae Frese, 1963 

ʈʦʜ Batrachotaenia Rudin, 1917 

Batrachotaenia ranae (Yamaguti, 1938) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʵʢʩʪʝʥʩʠʚʥʦʩʪʴ (ʕʀ) ʠʥʚʘʟʠʷ 3,41%; ʠʥʪʝʥʩʠʚʥʦʩʪʴ (ʀʀ) ʠʥʚʘʟʠʠ 2-6 ʵʢʟ.; 

ʠʥʜʝʢʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝ (ʀɼ)-0,55 (21 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ.  

ʆʪʨʷʜ Pseudophyllida Carus, 1863 

Cʝʤʝʡʩʪʚʦ Diphyllobothriidae Luhe, 1910 

ʈʦʜ Spirometra Muller, 1937 

Spirometra erinacei-europae (Rud.,1819), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʣʦʪʦʷʜʥʳʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʮʝʩʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ ʠ ʚ ʙʝʜʨʝʥʥʦʡ ʤʫʩʢʫʣʘʪʫʨʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,40%; ʀʀ-3 ʵʢʟ.; ʀɼ- 0,15 (3 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʅʘʤʘʥʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ (23;8;11).. 

ʆʪʨʷʜ Cyclophyllida Beneden in Braun, 1900 

ʉʝʤʝʡʩʪʚʦ Nematotaeniidae Luhe, 1910 

ʈʦʜ Nematotaenia Luhe, 1910 

Nematotaenia dispar (Goeze, 1782) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ - Rana ridibunda 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ.  
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ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ-ʕʀ-2,94%; ʀʀ-ʦʪ 1 ʜʦ 6 ʵʢʟ.; ʀɼ-0,51 (69 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ- ʕʀ-1,56%; ʀʀ-ʦʪ 1 ʜʦ 3 ʵʢʟ.; ʀɼ- 0,18 (21 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʅʘʚʦʠʡʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ, ɼʞʠʟʘʢʩʢʘʷ, ʉʠʨʜʘʨʴʠʥʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ, 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʌʝʨʛʘʥʩʢʘʷ ʜʦʣʠʥʘ ʠ ʛ. ʊʘʰʢʝʥʪ (23;27;8).  

ʉʝʤʝʡʩʪʚʦ Dipylidiidae Mola,1929 

ʈʦʜ Joyeuxiella Funrmann,1935 

Joyeuxiella echinorhynchoides (Sonsino, 1889), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʭʠʱʥʳʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʮʝʩʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,18%; ʀʀ-5 ʵʢʟ.; ʀɼ-0,04 (5 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ -ʐʝʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥ (5; 11). 

ʉʝʤʝʡʩʪʚʦ Mesocestoididae Poirier, 1897 

ʈʦʜ Mesocestoides Vailland, 1863 

 Mesocestoides lineatus (Goeze,1782), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʭʠʱʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʠ ʧʪʠʮʳ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʮʝʩʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-5,39%; ʀʀ- ʦʪ 1 ʜʦ 12 ʵʢʟ.; ʀɼ-1,34 (181 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʳʨʜʘʨʴʠʥʩʢʘʷ, ʉʘʤʘʨʢʘʥʜʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ, ʅʘʤʘʥʛʘʥʩʢʘʷ ʦʙʣʘʩʪʠ (23; 

8;11).  

ʂʣʘʩʩ Trematoda Rudolphi, 1808 

ʆʪʨʷʜ Fasciolida (Skrjabin et Schulz, 1935) Skrjabin, Gyschanskaja, 1962 

ʉʝʤʝʡʩʪʚʦ Gorgoderidae Looss, 1901 

ʈʦʜ Gorgodera Looss, 1899 

Gorgodera cygnoides (Zeder, 1800) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-5,22%; ʀʀ-2-6 ʵʢʟ.; ʀɼ-0,97 (131 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-4,95%; ʀʀ-3-11 ʵʢʟ.; ʀɼ -2,74 (452 ʵʢʟ.)  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʛ. ʊʘʰʢʝʥʪ ʠ ʊʘʰʢʝʥʪʩʢʘʷ ʦʙʣʘʩʪʴ (ʩʝʣʦ ʍʫʤʩʦʥ) (1; 27; 23; 6; 8; 10; 11). 

Gorgodera asiatica Pigulevsky, 1945 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-5,34%; ʀʀ - ʜʦ 5 ʵʢʟ.; ʀɼ-1,33 (220 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɼʞʠʟʘʢʩʢʘʷ, ʊʘʰʢʝʥʪʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ʅʘʤʘʥʛʘʥʩʢʘʷ ʠ ʌʝʨʛʘʥʩʢʘʷ 

ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ (6;8;11;20) 

Gorgodera dollfusi Pigulewsky, 1945 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-1,17%; ʀʀ ʜʦ 7 ʵʢʟ.; ʀɼ-0,36 (60 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ( 8;10).  

Gorgodera media Strom, 1940 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ - Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ.  

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-6,25%; ʀʀ-ʜʦ 10 ʵʢʟ.; ʀɼ-1,40 (231ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ɼʞʠʟʘʢʩʢʘʷ ʠ ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ 

(17;23;6;8;10). 

Gorgodera pagenstecheri Ssinitzin, 1905 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-5,22%; ʀʀ-2-6 ʵʢʟ.; ʀɼ-1,09 (147 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-4,95%; ʀʀ-3-11ʵʢʟ.; ʀɼ -1,87 (309 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ ʠ ʅʘʤʘʥʛʘʥʩʢʘʷ ʦʙʣʘʩʪʠ (20;8; 10;2019).  

ʈʦʜ Gorgoderina (Looss,1902) 

Gorgoderina orientalis Strom, 1940 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʣʷʛʫʰʢʘ ʦʟʝʨʥʘʷ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-12,89%; ʀʀ ʦʪ 4 ʜʦ 9 ʵʢʟ.; ʀɼ-2,66 (438 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʏʠʥʘʟʩʢʠʡ ʨʘʡʦʥ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɿʘʤʠʥʩʢʠʡ ʨʘʡʦʥ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ 

(20;8;10)  

Gorgoderira vitelliloba (Olsson, 1876) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 
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ʃʦʢʘʣʠʟʘʮʠʷ: ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-9,51%; ʀʀ ʦʪ 1 ʜʦ 8 ʵʢʟ.; ʀɼ-1,92 (316 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʅʫʨʘʪʠʥʩʢʠʡ ʨʘʡʦʥ ɼʞʠʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʘʧʩʢʠʡ ʨʘʡʦʥ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ɹʦʩʪʦʥʣʳʢʩʢʠʡ ʨʘʡʦʥ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʛ.ʊʘʰʢʝʥʪ (1;8;10) 

ʉʝʤʝʡʩʪʚʦ Diplodiscidae Skrjabin, 1949 

ʈʦʜ Diplodiscus Diesing, 1836 

Diplodiscus subclavatus (Pall., 1760) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ, ʧʨʷʤʘʷ ʢʠʰʢʘ, ʢʣʦʘʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-7,55%; ʀʀ-1-8 ʵʢʟ.; ʀɼ-1,23 (166 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-4,55%; ʀʀ-3-8 ʵʢʟ.; ʀɼ -1,20 (198 ʵʢʟ.) 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ɼʞʠʟʟʘʢʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ʌʝʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʛ. ʂʘʨʰʠ ʠ 

ʊʘʰʢʝʥʪ (1; 27; 6;8; 10; 11). 

ʉʝʤʝʡʩʪʚʦ Telorchidae Looss,1898 

ʈʦʜ Telorchis Luhe, 1899 

Telorchis assula (Dujardin,1845), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʫʞʠ ʦʙʳʢʥʦʚʝʥʥʳʡ ʠ ʚʦʜʷʥʦʡ, ʞʝʣʪʦʧʫʟʠʢ, ʛʘʜʶʢʠ ʦʙʳʢʥʦʚʝʥʥʘʷ ʠ ʩʪʝʧʥʘʷ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʤʘʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʛʦʣʦʚʘʩʪʠʢʠ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,53%; ʀʀ-ʦʪ 1 ʜʦ 4 ʵʢʟ.; ʀɼ- 0,06 (10 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ (ʐʝʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥ) ʠ ɸʥʜʠʞʘʥʩʢʦʡ 

(ʇʘʭʪʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥ) ʦʙʣʘʩʪʝʡ (5). 

ʉʝʤʝʡʩʪʚʦ Plagiorchiidae L¿he, 1901 

ʈʦʜ Plagiorchis Luhe, 1901 

Plagiorchis elegans (Rud., 1802), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʤʘʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʸʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-1,35%; ʀʀ ʦʪ 5 ʜʦ 9 ʵʢʟ.; ʀɼ-0,49 (82 ʵʢʟ). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʐʝʨʘʙʘʜʩʢʠʡ ʨʘʡʦʥ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (8;10).  

ʈʦʜ Dolichosaccus Johnston, 1912 

 Dolichosaccus rastellus (Olsson, 1876) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-3,39%; ʀʀ ʦʪ 5 ʜʦ 9 ʵʢʟ.; ʀɼ-0,65 (107 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ɸʣʪʠʥʢʫʣʩʢʦʛʦ ʨʘʡʦʥʘ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʢʦʣʦ ʨʝʢʠ 

ʂʘʩʘʥʩʘʡ ʂʘʩʘʥʩʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (5; 23;8;10). 

ʈʦʜ Haplometra Looss, 1899 

 Haplometra sp. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʭ, ʧʝʯʝʥʴ ʠ ʧʦʣʦʩʪʴ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-4,32%; ʀʀ ʦʪ 12 ʜʦ 49 ʵʢʟ.; ʀɼ-0,85 (140 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɹʝʰʘʨʳʢʩʢʠʡ ʨʘʡʦʥ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (7;8;10). 

ʈʦʜ Opisthioglyphe Looss, 1899 

 Opisthioglyphe ranae (Froelich, 1791)  

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ, ʧʦʣʦʩʪʴ ʪʝʣʘ, ʣʝʛʢʠʝ ʠ ʧʝʯʝʥʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-4,32%; ʀʀ-5-19 ʵʢʟ.;ʀɼ-1,63 (220 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-57,03%; ʀʀ-5-19 ʵʢʟ.; ʀɼ - 11,58 (1907 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (17; 23; 6; 8; 10; 11). 

Opisthioglype koisarensis Lunganova, 1974 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-8,46%; ʀʀ-ʦʪ 2 ʜʦ 7 ʵʢʟ.; ʀɼ-1,17 (193 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʙʝʨʝʞʴʷ ʦʟʝʨ, ʨʦʜʥʠʢʦʚ ʠ ʥʘ ʨʠʩʦʚʳʭ ʧʦʣʷʭ ʗʥʛʠʢʫʨʛʘʥʩʢʦʛʦ ʠ 

ʄʠʥʛʙʫʣʦʢʩʢʦʛʦ ʨʘʡʦʥʦʚ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɹʦʩʪʦʥʣʳʢʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ (5; 

23;6;8;10;11).  

ʈʦʜ Pseumonoeces Looss, 1902 

Pseumonoeces variegatus (Rud., 1819) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ -Rana ridibunda.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʝ.  

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-15,64%; ʀʀ-3-12 ʵʢʟ.; ʀɼ-3,11 (421 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-85,30%; ʀʀ-3-12 ʵʢʟ.; ʀɼ -17,03 (2803 ʵʢʟ.). 
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ʄʝʩʪʘ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (23; 6;8; 10;11). 

Pseumonoeces v.abbreviata ɹʳʭʦʚʩʢʠʡ, 1932 

ʍʦʟʷʝʚʘ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʝ 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-4,95%; ʀʀ- ʦʪ 2 ʜʦ 7 ʵʢʟ.; ʀɼ-1,22 (201 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʪʨʝʤʘʪʦʜʳ P.v. abbreviata ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ ʜʦʙʳʪʳʭ ʧʦʙʝʨʝʞʴʷʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ɹʫʚʘʡʜʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘʚʫʨʘʭ ʄʠʥʛʙʫʣʘʢʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʤʘʥʛʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ (23;6;8). 

ʈʦʜ Skrjabinoeces Sudarikov, 1950 

 Skrjabinoeces similis (Looss, 1899) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-16,53%; ʀʀ ʦʪ 2 ʜʦ 5 ʵʢʟ.; ʀɼ-1,18 (195 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʙʝʨʝʛʘʭ ʨʝʢʠ ʂʘʩʘʥʩʘʡ ʦʢʨ. ʛ. ʊʫʨʘʢʫʨʛʘʥʘ ʊʫʨʘʢʫʨʛʘʥʩʢʦʛʦ ʨʘʡʦʥʘ 

ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʗʟʴʷʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʌʝʨʛʘʥʩʢʦʡ ʠ ʉʳʨʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (5;23;6;8;10;11).  

Skrjabinoeces minimis Shevchenko, 1965 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-9,51%; ʀʀ ʦʪ 1 ʜʦ 4 ʵʢʟ.; ʀɼ-1,57 (259 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʅʘʤʘʥʛʘʥʩʢʘʷ ʠ ʌʝʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʠ (23;6;8;10). 

ʉʝʤʝʡʩʪʚʦ Encyclometridae Mehra, 1931 

ʈʦʜ Encyclometra Baylis et Cannon, 1922 

Encyclometra colubrimurorum (Rud., 1819), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʤʝʠ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʤʘʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ, ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-1,56%; ʀʀ-5-14 ʵʢʟ.; ʀɼ - 0,64 (106 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ (ʐʝʨʘʙʦʜʩʢʠʡ ʠ ʊʝʨʤʝʟʩʢʠʡ ʨʘʡʦʥʳ) ʦʙʣʘʩʪʴ (6;8;10;11)  

ʉʝʤʝʡʩʪʚʦ Pleurogenidae Looss, 1899 

ʈʦʜ Pleurogenoides Travassos, 1921 

Pleurogenoides medians Olsson, 1876 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-6,25%; ʀʀ ʦʪ 2 ʜʦ 8 ʵʢʟ.; ʀɼ-2,05 (338 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ (ɹʝʨʫʥʠʡʩʢʠʡ ʨʘʡʦʥ), ʌʝʨʛʘʥʩʢʘʷ ʠ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ (5;6;8;10). 

ʆʪʨʷʜ Strigeida (La Rue, 1926) Sudarikov, 1959 

ʉʝʤʝʡʩʪʚʦ Strigeidae Railliet, 1919 

ʈʦʜ Strigea Abildgaard, 1790 

Strigea strigis (Schrank, 1788), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʤʘʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʳʰʮʳ, ʧʦʣʦʩʪʴ ʪʝʣʘ.  

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-15,64%; ʀʀ-2-5 ʵʢʟ.; ʀɼ-1,18 (160 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-5,46%; ʀʀ-1-14 ʵʢʟ.; ʀɼ -1,56 (257 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ (ʩ.ʐʝʨʘʙʦʜ) ʠ ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ (ʂʠʪʘʙʩʢʠʡ ʨʘʡʦʥ) ʦʙʣʘʩʪʠ. 

ʈʦʜ Codonocephalus Diesing, 1850 

Codonocephalus urnigerus (Rud. 1819), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʚʳʧʠ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʤʘʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʙʨʶʰʥʘʷ ʧʦʣʦʩʪʴ, ʤʳʰʮʳ, ʨʘʟʣʠʯʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʦʨʛʘʥʳ.  

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-16,04%; ʀʀ-2-15 ʵʢʟ.; ʀɼ-0,99 (135 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-3,99%; ʀʀ-2-15 ʵʢʟ.; ʀɼ - 4,32 (712 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (5;23;6;8;10;11). 

ʉʝʤʝʡʩʪʚʦ Alariidae (Hall et Wigdor, 1918) 

ʈʦʜ Alaria Schrank,1788 

Alaria alata (Goeze,1782), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʭʠʱʥʳʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʨʝʤʘʪʦʜʳ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʤʳʰʮʳ, ʧʦʣʦʩʪʴ ʪʝʣʘ.  

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-16,91%; ʀʀ-5-16 ʵʢʟ.; ʀɼ -5,28 (714 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-16,02%; ʀʀ-5-16 ʵʢʟ.; ʀɼ - 3,73 (615 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (6;8;10;11). 
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ʊʠʧ Acanthocephales (Rud.,1808) Skrjabin et Schulz, 1931 

ʂʣʘʩʩ Acanthocephala (Rudolphi, 1808) 

ʆʪʨʷʜ Palaeacanthocephala Meyer, 1931 

ʉʝʤʝʡʩʪʚʦ Echinorhynchidae Cobbold, 1876 

ʈʦʜ Acanthocephalus Koelrether, 1771 

Acanthocephalus falcatus (Frolich, 1788) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʝhʯʥʠʢ 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-30,94%; ʀʀ-2-6 ʵʢʟ.; ʀɼ - 1,91 (259 ʵʢʟ.) 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ɼʞʠʟʟʘʢʩʢʘʷ, ʅʘʤʘʥʛʘʥʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʛ. 

ʂʘʨʰʠ (27;5) 

 Acanthocephalus ranae (Schrank, 1788) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-47,12%; ʀʀ-2-8 ʵʢʟ.; ʀɼ-4,30 (582 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-9,51%; ʀʀ-2-8 ʵʢʟ.; ʀɼ - 1,54 (254 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɼʞʠʟʘʢʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ, ʊʘʰʢʝʥʪʩʢʘʷ, 

ʉʳʨʜʘʨʴʠʥʩʢʦʡ, ɹʫʭʘʨʩʢʘʷ ʠ ʅʘʚʦʠʡʩʢʘʷ ʦʙʣʘʩʪʠ (17;27). 

ʈʦʜ Pseudoacanthocephalus (Petrotschenko, 1956) 

Pseudoacanthocephalus bufonis (Shipley, 1903) 

ʍʦʟʷʝʚʘ: ʜʝʬʠʥʠʪʠʚʥʳʝ - ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-37,77%; ʀʀ-2-4 ʵʢʟ.; ʀɼ-8,47 (1146 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-3,13%; ʀʀ-2-8 ʵʢʟ.; ʀɼ - 0,44 (74 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʦʡ, ʅʘʚʦʠʡʩʢʦʡ, ɼʞʠʟʘʢʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ, ʘ ʪʘʢʞʝ ʛ. ʊʘʰʢʝʥʪʘ ʠ ʂʘʨʰʠ (27;23;11).  

Pseudoacanthocephalus bufonincola (Kostylew,1941) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʪʦʥʢʠʡ ʦʪʜʝʣʴ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-15,47%; ʀʀ-1-5 ʵʢʟ.; ʀɼ -1,01 (137 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ, ɼʞʠʟʟʘʢʩʢʦʡ, ʅʘʤʘʥʛʘʥʩʢʦʡ (ʦʢʦʣʦ ʩʝʣʦ 

ɻʫʨʫʤʩʘʨʦʡ) ʦʙʣʘʩʪʝʡ ʠ ʛ. ʂʘʨʰʠ (27).  

ʉʝʤʝʡʩʪʚʦ Plagiorhynchidae Golvan, 1960 

ʈʦʜ Prosthorynchus Kostylew, 1915 

Prosthorynchus transversus (Rudolphi, 1819), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʢʘʥʪʦʮʝʬʘʣʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ, ʙʨʝʞʝʡʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,91%; ʀʀ-1-5 ʵʢʟ.; ʀɼ - 0,14 (24 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʨʝʜʛʦʨʥʘʷ ʟʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ʅʘʚʦʠʡʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ 

ʪʘʢʞʝ ʶʞʥʳʝ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ (5; 23; 6ʙ). 

Centrorhynchus globocaudatus Zeder,1800, larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʢʘʥʪʦʮʝʬʘʣʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ, ʙʨʝʞʝʡʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-1,43%; ʀʀ-3-7 ʵʢʟ.; ʀɼ - 0,33 (55 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʠʟʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ (6ʙ). 

ʉʝʤʝʡʩʪʚʦ Centrorhynchidae Golvan, 1960 

ʈʦʜ Sphaerirostris (Golvan,1956) 

Sphaerirostris teres (Westrumb,1821), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʢʘʥʪʦʮʝʬʘʣʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ, ʙʨʳʞʝʡʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-15,11%; ʀʀ-1-5 ʵʢʟ.; ʀɼ-0,12 (16 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-7,55%; ʀʀ-1-5 ʵʢʟ.; ʀɼ - 0,26 (43 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʚ ʦʩʥʦʚʥʦʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʪʦʪ ʧʘʨʘʟʠʪ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ- 

Rana ridibunda, ʦʙʠʪʘʶʱʠʝ ʦʢʦʣʦʚʦʜʥʳʭ ʙʠʦʪʦʧʘʭ ʊʘʰʢʝʥʪʩʢʦʡ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ, ʅʘʚʦʠʡʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, ʘ ʪʘʢʞʝ ʶʞʥʳʝ ʯʘʩʪʠ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ (5;23;11). 

ʈʦʜ Mediorynchus Van Cleave, 1916 

Mediorynchus papillosus Van Cleave 1916, acantella 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ (ʚʦʨʦʙʴʠʥʳʭ). 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʢʘʥʪʦʮʝʬʘʣʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ. 
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ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,40%; ʀʀ-2-3 ʵʢʟ.; ʀɼ - 0,26 (8 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ.ʍʫʤʩʘʥ ɹʦʩʪʦʥʣʳʢʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ (7;11). 

ʆʪʨʷʜ Oligacanthorhynchida Petrotchenko, 1956 

ʉʝʤʝʡʩʪʚʦ Oligacanthorhynchidaʝ Southwell et Macfie, 1925 

ʈʦʜ Macracanthorhynchus Travassos, 1915 

Macracanthorhynchus catulinus Kostylev, 1927, larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʣʦʪʦʷʜʥʳʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʢʘʥʪʦʮʝʬʘʣʘ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʙʨʳʞʝʡʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-3,26%; ʀʀ-ʜʦ 5 ʵʢʟ.; ʀɼ - 0,53 (88 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʘʢʘʥʪʝʣʣʘ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʘʨʘʟʠʪʘ ʦʙʥʘʨʫʞʝʥʦ ʚ ʐʝʨʘʙʘʜʩʢʦʤ ʨʘʡʦʥʝ 

ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ɹʘʣʳʢʯʠʥʩʢʦʤ ʨʘʡʦʥʝ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (23). 

ʊʠʧ Nemathelminthes Schneider, 1973 

ʂʣʘʩʩ Nematoda Rud., 1808 

ʆʪʨʷʜ Dioctophymida (Railliet,1916) Yamaguti, 1961 

ʉʝʤʝʡʩʪʚʦ Dioctophymidae (Gastellani et Chalmers, 1910) Railliet, 1916 

ʈʦʜ Hystrichis Dujardin,1845 

 Hystrichis tricolar Dujardin, 1845, larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʧʪʠʮʳ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʤʘʪʦʜ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-11,3%; ʀʀ-ʦʪ 1 ʜʦ 5 ʵʢʟ.; ʀɼ - 0,84 (139 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ɼʞʠʟʟʘʢʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʛ. ʂʘʨʰʠ (27; 7;11;14;24) 

ʆʪʨʷʜ Rhabditida Chitwood, 1933 

ʉʝʤʝʡʩʪʚʦ Rhabdiasidae Railliet, 1915 

ʈʦʜ Rhabdias Stiles et Hassal, 1905 

Rhabdias bufonis (Schrank, 1788) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-62,94%; ʀʀ-1-24 ʵʢʟ.; ʀɼ-13,68 (1852 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-63,41%; ʀʀ-ʦʪ 5 ʜʦ 12 ʵʢʟ.; ʀɼ - 5,02 (827 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (27,23;5; 9;11;14;24)  

Rhabdias rebrovenosus (Schneider, 1866) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis 

ʃʦʢʘʣʠʟʘʮʠʷ: ʣʝʛʢʠʝ. 

ɿʘʨʘʞʝʥʥʦʩʪʴ: ʕʀ-15,83%; ʀʀ-ʦʪ 4 ʜʦ 7 ʵʢʟ.; ʀɼ -3,47 (470 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɹʫʭʘʨʩʢʘʷ, ʂʘʰʢʘʜʘʨʴʠʥʩʢʘʷ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ (14;9;24). 

ʉʝʤʝʡʩʪʚʦ Strongyloididae Chitwood et Mʩlntosh, 1934 

ʈʦʜ Strongyloides Grassi, 1879 

Strongyloides spiralis (Grabda - Kazubska, 1978) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʩʣʠʟʠʩʪʘʷ ʦʙʦʣʦʯʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-28,62%; ʀʀ-4-37 ʵʢʟ.; ʀɼ-11,20 (1516 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-43,88%; ʀʀ-ʦʪ 4 ʜʦ 37 ʵʢʟ.; ʀɼ - 4,79 (789 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʳʨʜʘʨʴʠʥʩʢʘʷ, ʊʘʰʢʝʥʪʩʢʘʷ, ʅʘʤʘʥʛʘʥʩʢʘʷ, ɸʥʜʠʞʘʥʩʢʘʷ ʠ ʌʝʨʛʘʥʩʢʘʷ 

ʦʙʣʘʩʪʠ (22;3;23;11;9;24). 

Strongyloides sp.1 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʪʦʥʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,91%; ʀʀ-1-2 ʵʢʟ.; ʀɼ - 0,07 (13 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʇʘʭʪʘʙʘʜʩʢʠʡ ʨʘʡʦʥ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (23;9; 24).  

Strongyloides sp.2 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʪʦʥʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-7,42%; ʀʀ-ʦʪ 2 ʜʦ 5 ʵʢʟ.; ʀɼ - 1,10 (182 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɹʫʚʘʡʜʠʥʩʢʠʡ ʨʘʡʦʥ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʏʠʥʘʟʩʢʠʡ ʨʘʡʦʥʝ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʠ (9; 24). 

ʉʝʤʝʡʩʪʚʦ: Trichostrongylidae (Leiper,1908, Subfam) Leiper,1912 

ʈʦʜ Oswaldocruzia Travassos ,1917 

Oswaldocruzia filiformis (Goeze, 1782) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʪʦʥʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-22,48%; ʀʀ-ʦʪ 3 ʜʦ 8 ʵʢʟ.; ʀɼ ï 4,53 (613 ʵʢʟ.). 



29 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ɼʞʠʟʟʘʢʩʢʘʷ, ʉʳʨʴʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʛ. ʂʘʨʰʠ (22;27;9;24). 

Oswaldocruzia biolata (Molin, 1880 ) Travassos, 1917 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-4,14%; ʀʀ-ʦʪ 3 ʜʦ 6 ʵʢʟ.; ʀɼ - 0,67 (91 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ɼʞʠʟʟʘʢʩʢʘʷ, ɸʥʜʠʞʘʥʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʛ. ʂʘʨʰʠ (22; 27;9;24).  

Oswaldocruzia ukreinae Iwanitzky, 1928 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-0,39%; ʀʀ-ʦʪ 3 ʜʦ 7 ʵʢʟ.; ʀɼ - 0,71 (96 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ, ɼʞʠʟʟʘʢʩʢʦʡ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛ. 

ʂʘʨʰʠ (27; 9; 24)  

ʉʝʤʝʡʩʪʚʦ Kathlaniidae Lane,1914 

ʈʦʜ Spironoura Leidy,1856 

Spironoura govacus Ikromov et Azimov, 2004 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-7,55%; ʀʀ-ʦʪ 2 ʜʦ 6 ʵʢʟ.; ʀɼ - 0,60 (81 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʩʝʣʦ ñʉʝʨʢʘ ʢʠʨʠʣʜʠò ʆʭʘʥʛʘʨʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʝʣʦ ɻʦʚʘ 

ʏʫʩʪʩʢʦʛʦ ʨʘʡʦʥʘ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (4; 9; 24). 

ʆʪʨʷʜ Ascaridida (Skrjabin, 1915) Skrjabin et Schulz, 1940 

ʉʝʤʝʡʩʪʚʦ Angusticaecidae Mosgovoy, 1951 

ʈʦʜ Amplicaecum Baylis, 1920 

Amplicaecum schikhobalovi Mosgovoy, 1950  

ʍʦʟʷʠʥ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʠ ʪʝʣʘ, ʚ ʩʪʝʥʘʭ ʚʥʫʪʨʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-4,95%; ʀʀ-ʦʪ 2 ʜʦ 5 ʵʢʟ.; ʀɼ - 0,93 (154 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɹʫʭʘʨʩʢʘʷ, ʉʘʤʘʨʢʘʥʜʩʢʘʷ, ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ. 

ʉʝʤʝʡʩʪʚʦ Subulascarididae Freitas et Dobbin, 1957 

ʈʦʜ Subulascaris Fraitas et Dobbin, 1957 

Subulascaris sp. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-1,82%; ʀʀ- ʦʪ 1 ʜʦ 3 ʵʢʟ.; ʀɼ - 0,14 (24 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʅʘʤʘʥʛʘʥʩʢʘʷ ʠ ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʦʙʣʘʩʪʠ (9; 24). 

ʆʪʨʷʜ Spirurida Railliet, 1914 

ʉʝʤʝʡʩʪʚʦ Cosmocercidae (Railliet et Henry, 1916, Subfam) Travassos, 1925 

ʈʦʜ Aplectana Railliet et Henry, 1916 

Aplectana acuminata (Schrank, 1788) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-28,6%; ʀʀ-ʦʪ 3 ʜʦ 8 ʵʢʟ.; ʀɼ-1,37 (186 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-8,46%; ʀʀ-ʦʪ 1 ʜʦ 4 ʵʢʟ.; ʀɼ - 2,12 (350 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (22;23;9; 24).  

Aplectana multipapillosa Ivanitzky, 1940 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʨʷʤʘʷ ʢʠʰʢʘ.  

ɿʘʨʘʞʝʥʥʦʩʪʴ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-13,87%; ʀʀ-ʦʪ 3 ʜʦ 8 ʵʢʟ.; ʀɼ-2,57 (186 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ 

ʕʀ-11,85%; ʀʀ-ʦʪ 2 ʜʦ 4 ʵʢʟ.; ʀɼ - 6,48 (1067 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ɹʫʭʘʨʩʢʘʷ, ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ʉʳʨʜʘʨʴʠʥʩʢʘʷ ʠ ʉʘʤʘʨʢʘʥʜʩʢʘʷ 

ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʘʢʘʣʧʘʢʩʪʘʥ (22; 23; 9; 24 ).  

ʈʦʜ Cosmocerca Diesing,1861 

Cosmocerca commutata (Diesing, 1851) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʨʷʤʘʷ ʢʠʰʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-43,53%; ʀʀ-ʦʪ 1 ʜʦ 8 ʵʢʟ.; ʀɼ-8,90 (1204 ʵʢʟ.) ʠ ʫ 

ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ ʕʀ-14,84%; ʀʀ-ʦʪ 1 ʜʦ 14 ʵʢʟ.; ʀɼ - 8,41 (1385 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʧʦʚʩʝʤʝʩʪʥʦ (27; 22; 23; 9; 11; 24). 

Cosmocerca ornata (Dujardin,1845) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʨʷʤʘʷ ʢʠʰʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-4,67%; ʀʀ- ʦʪ 2 ʜʦ 5 ʵʢʟ.; ʀɼ - 1,43 (194 ʵʢʟ.). 
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ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʊʘʰʢʝʥʪʩʢʘʷ, ʅʘʚʦʠʡʩʢʘʷ, ɼʞʠʟʘʢʩʢʘʷ, ɹʫʭʘʨʩʢʘʷ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʛ. ʂʘʨʰʠ ʠ 

ʊʘʰʢʝʥʪ (27;22;9;24)  

ʈʦʜ Cosmocercoides Wilkie,1930 

Cosmocercoides skrjabini (Ivanitzky, 1940) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʜʷʟʳʢ (ʚ ʢʘʧʩʫʣʘʭ). 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-3,41%; ʀʀ-ʦʪ 1 ʜʦ 12 ʵʢʟ.; ʀɼ-0,95 (129 ʵʢʟ.) ʠ ʫ 

ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ ʕʀ-3,77%; ʀʀ-ʦʪ 1 ʜʦ 8 ʵʢʟ.; ʀɼ - 0,77 (128 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʄʠʥʛʙʫʣʘʢʩʢʠʡ ʨʘʡʦʥ ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (9; 24). 

Cosmocercoides sp. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-2,72%; ʀʀ- ʦʪ 2 ʜʦ 7 ʵʢʟ.; ʀɼ - 0,34 (46 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɸʭʘʥʛʘʨʘʥʩʢʠʡ ʨʘʡʦʥ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ (9;24).  

ʈʦʜ Neoxysomatium Ballesteros Marguez, 1945 

Neoxysomatium brevicaudatum (Zeder, 1800) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʪʦʥʢʘʷ ʠ ʧʨʷʤʘʷ ʢʠʰʢʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-14,93%; ʀʀ- ʦʪ 2 ʜʦ 8 ʵʢʟ.; ʀɼ - 3,30 (446 ʵʢʟ.) 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʏʠʥʘʟʩʢʠʡ ʨʘʡʦʥ ʊʘʰʢʝʥʪʩʢʦʡ ʦʙʣʘʩʪʠ (9; 24). 

Neoxysomatium sp. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-4,85%; ʀʀ - ʦʪ 2 ʜʦ 5 ʵʢʟ.; ʀɼ - 0,66 (90 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʜʘʥʥʘʷ ʥʝʤʘʪʦʜʘ ʦʙʥʘʨʫʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʠʥʘʟʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʰʢʝʥʪʩʢʦʡ 

ʦʙʣʘʩʪʠ (9; 24).  

ʈʦʜ Neoraillietnema Ballesteros Marguez, 1945 

Neoraillietnema praeputiale (Skrjabin,1916) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʨʷʤʘʷ ʢʠʰʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-19,96%; ʀʀ- ʦʪ 2 ʜʦ 9 ʵʢʟ.; ʀɼ - 2,94 (398 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʠ ʶʞʥʳʡ ʨʝʛʠʦʥʳ ʋʟʙʝʢʠʩʪʘʥʘ (22;9;24). 

ʈʦʜ Paraplectana Rijikov, Sharpilo, Shevchenko, 1980  

Paraplectana sp. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʪʦʥʢʠʡ ʦʪʜʝʣ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-6,47%; ʀʀ- ʦʪ 2 ʜʦ 5 ʵʢʟ.; ʀɼ - 0,96 (130 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɼʝʥʦʚʩʢʠʡ ʨʘʡʦʥ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʂʘʩʘʥʩʘʡʩʢʠʡ ʨʘʡʦʥ 

ʅʘʤʘʥʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (9; 24).  

ʉʝʤʝʡʩʪʚʦ Oxyuridae Cobbold, 1864 

ʈʦʜ Thelandros Wedl, 1862 

Thelandros tba (Dinnik, 1930) Volgar, 1959 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʟʝʣʝʥʘʷ ʞʘʙʘ- Bufo viridis, ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-5,94%; ʀʀ - ʜʦ 14 ʵʢʟ.; ʀɼ-2,06 (279 ʵʢʟ.) ʠ ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ ʕʀ-5,86%; ʀʀ-ʦʪ 5 ʜʦ 14 ʵʢʟ.; ʀɼ - 2,36 (389 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʤʘʩʩʠʚ ʂʠʨʛʫʣʠ ʛ.ʌʝʨʛʘʥʳ (22; 9; 24). 

Thelandros sp. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʢʠʰʝʯʥʠʢ. 

ɿʘʨʘʞʝʥʥʦʩʪʴ: ʕʀ-2,08%; ʀʀ- ʦʪ 2 ʜʦ 4 ʵʢʟ.; ʀɼ - 0,28 (47 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ɸʣʪʠʥʢʫʣʩʢʠʡ ʨʘʡʦʥ ɸʥʜʠʞʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (23;9; 24). 

ʉʝʤʝʡʩʪʚʦ Spiruridae Oerly, 1885 

ʈʦʜ Spirocerca Railliet et Henry, 1911 

Spirocerca lupi (Rud.1819), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʤʣʝʢʦʧʠʪʘʶʱʠʝ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʤʘʪʦʜ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʩʪʝʥʢʘ ʞʝʣʫʜʦʢ ʠ ʢʠʰʝʯʥʠʢʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʕʀ-7,91%; ʀʀ- ʦʪ 3 ʜʦ 11 ʵʢʟ.; ʀɼ-2,43 (330 ʵʢʟ.) ʠ ʫ 

ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ ʕʀ-2,21%; ʀʀ-ʦʪ 3 ʜʦ 11 ʵʢʟ.; ʀɼ - 0,60 (101 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʘʤʘʥʛʘʥʩʢʦʡ, ɸʥʜʠʞʘʥʩʢʦʡ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ 

(23;7;9;11;24). 

ʈʦʜ Physocephalus Diesing,1861 
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Physocephalus sexalatus (Molin, 1860), larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʤʣʝʢʦʧʠʪʘʶʱʠʝ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʤʘʪʦʜ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ.  

ʃʦʢʘʣʠʟʘʮʠʷ: ʚ ʩʪʝʥʢʘʭ ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ ʠ ʧʦʣʦʩʪʠ ʪʝʣʘ. 

ɿʘʨʘʞʝʥʥʦʩʪʴ: ʕʀ-2,16%; ʀʀ- ʦʪ 1 ʜʦ 22 ʵʢʟ.; ʀɼ-0,65 (88 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʰʢʝʥʪʩʢʦʡ ʠ ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʦʡ ʦʙʣʘʩʪʝʡ (27; 7; 11) 

ʉʝʤʝʡʩʪʚʦ Gongylonematidae Sobolev, 1949 

ʈʦʜ Gongylonema Molin, 1857 

Gongylonema pulchrum (Molin, 1857), larvae 

ʍʦʟʷʝʚʘ ʨʝʟʝʨʚʫʘʨʥʳʝ: ʧʪʠʮʳ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʝ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʤʘʪʦʜ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʚ ʩʪʝʥʢʘʭ ʞʝʣʫʜʢʘ, ʧʝʯʝʥʠ ʠ ʧʦʣʦʩʪʠ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-1,44%; ʀʀ- ʦʪ 2 ʜʦ 6 ʵʢʟ.; ʀɼ - 0,24 (88 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʉʫʨʭʘʥʜʘʨʴʠʥʩʢʘʷ, ɸʥʜʠʞʘʥʩʢʘʷ ʠ ʅʘʤʘʥʛʘʥʩʢʘʷ ʦʙʣʘʩʪʠ ʠ ʛ.ʊʘʰʢʝʥʪ 

(27;23;9;7;11;24) 

ʈʦʜ Ascarops Beneden, 1873 

Ascarops strongylina (Rud., 1819), larvae. 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʤʣʝʢʦʧʠʪʘʶʱʠʝ.  

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʤʘʪʦʜ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʩʪʝʥʢʘ ʞʝʣʫʜʢʘ ʠ ʧʦʣʦʩʪʠ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-7,37%; ʀʀ- ʦʪ 2 ʜʦ 6 ʵʢʟ.; ʀɼ - 1,13 (153 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʫʨʘʪʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɼʞʠʟʟʘʢʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛ.ʊʘʰʢʝʥʪ (27;7;11). 

ʃʠʯʠʥʢʠ ʛʨʫʧʧʳ Agamospirura ʈʳʞʠʢʦʚ, ʐʘʨʧʠʣʦ, ʐʝʚʯʝʥʢʦ, 1980 

 Agamospirura magna Sharpilo, 1963, larvae 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʥʝʠʟʚʝʩʪʥʦ. 

ʃʠʯʠʥʦʯʥʫʶ ʬʦʨʤʫ ʜʘʥʥʦʛʦ ʚʠʜʘ ʥʝʤʘʪʦʜ ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʚ ʩʪʝʥʢʘʭ ʢʠʰʝʯʠʢʘ ʠ ʙʨʳʞʝʡʢʘʭ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-5,94%; ʀʀ- ʦʪ 2 ʜʦ 7 ʵʢʟ.; ʀɼ - 0,70 (94 ʵʢʟ.). 

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʚʙʣʠʟʠ ʢʦʣʣʝʢʪʦʨʦʚ ʗʟʴ-ʷʚʘʥʩʢʠʭ ʧʫʩʪʳʥʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʚʘʡʜʠʥʩʢʠʡ ʨʘʡʦʥ 

ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (9;11; 24). 

ʉʝʤʝʡʩʪʚʦ Oswaldofilariidae (Chabbaud et Choguet, 1953) Sonin, 1966 

ʈʦʜ Foleyella Seurat, 1917 

Foleyella duboisi (Gedoelst,1916) 

ʍʦʟʷʝʚʘ ʜʝʬʠʥʠʪʠʚʥʳʝ: ʦʟʝʨʥʘʷ ʣʷʛʫʰʢʘ- Rana ridibunda. 

ʃʦʢʘʣʠʟʘʮʠʷ: ʧʦʣʦʩʪʴ ʪʝʣʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʨʘʞʝʥʥʦʩʪʠ: ʕʀ-2,34%; ʀʀ- ʦʪ 3 ʜʦ 11 ʵʢʟ.; ʀɼ - 0,78 (128 ʵʢʟ.).  

ʄʝʩʪʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʛ. ʊʘʰʢʝʥʪ (27;22). 

ʇʦ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʣʴʤʠʥʪʳ ʘʤʬʠʙʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ 67 ʚʠʜʘʤʠ, ʠʟ ʢʦʪʦʨʳʭ 46 (68,65%) 

ʩʦʩʪʘʚʣʷʝʪ ʟʨʝʣʳʝ ʬʦʨʤʳ ʠ 21 (31,35%) ï ʣʠʯʠʥʦʯʥʦʡ (ʪʘʙʣ. 1).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʬʘʫʥʳ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʚʧʝʨʚʳʝ ʦʪʤʝʯʘʝʤ 11 ʚʠʜʦʚ: 

ʪʨʝʤʘʪʦʜʳ - Dolichosaccus rastellus, Opisthioglype koisarensis, Pneumonoeces variagatus abbreviata, 

Godonocephalus urnigerus, larvae ʦʪ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ; ʥʝʤʘʪʦʜʳ - Strongyloides spiralis ʠ Aplectana 

multipapillosa ʦʪ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ Cosmocercoides skrjabini, Neoxysomatium brevicaudatum, Thelandros tba, 

Agamospirura magna, larvae ʦʪ ʟʝʣʝʥʦʡ ʞʘʙʳ.  

ʊʘʙʣʠʮʘ 1. 

ɺʠʜʦʚʘʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ ʋʟʙʝʢʠʩʪʘʥʘ  

 ɺʠʜ ʛʝʣʴʤʠʥʪʦʚ 
ʍʦʟʷʝʚʘ 

ɿʝʣʝʥʘʷ ʞʘʙʘ ʆʟʸʨʥʘʷ ʣʷʛʫʰʢʘ 

1 Batrachotaenia ranae (Yamaguti, 1938)  + 

2 Spirometra erinacei-europae (Rud.,1819), larvae  + 

3 Nematotaenia dispar (Goeze, 1782) + + 

4 Mesocestoides lineatus (Goeze, 1782), larvae +  

5 Joyeuxiella echinorhynchoides (Sonsino, 1889), larvae +  

6 Telorchis assula (Dujardin,1845), larvae  + 

7 Gorgodera cygnoides (Zeder, 1800) + + 

8 Gorgodera media Strom, 1940  + 

9 Gorgodera pagenstecheri Ssinitzin, 1905 + + 

10 Gorgodera asiatica Pigulevsky, 1945  + 

11 Gorgodera dollfusi Pigulewsky, 1945  + 

12 Gorgoderina orientalis Strom, 1940  + 

13 Gorgoderira vitelliloba (Olsson, 1876)  + 

14 Plagiorchis elegans (Rud., 1802), larvae  + 
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15 Haplometra sp., larvae  + 

16 Diplodiscus subclavatus (Pall., 1760) + + 

17 Dolichosaccus rastellus (Olsson, 1876)  + 

18 Opisthioglype ranae (Froelich, 1791)  + + 

19 Opisthioglype koisarensis Lunganova, 1974  + 

20 Pseumonoeces variagatus (Rud., 1819) + + 

21 Pseumonoeces v.abbreviata ɹʳʭʦʚʩʢʠʡ,1932  + 

22 Skrjabinoeces similis (Looss, 1899)  + 

23 Skrjabinoeces minimis Shevchenko, 1965  + 

24 Pleurogenoides medians Olsson, 1876  + 

25 Strigea striges (Schrank, 1788), larvae + + 

26 Alaria alata (Goeze,1782), larvae + + 

27 Codonocephalus urnigerus (Rud. 1819), larvae + + 

28 Encyclometra colubrimurorum (Rud., 1819), larvae  + 

29 Acanthocephalus falcatus (Frolich, 1788) +  

30 Acanthocephalus ranae (Schrank, 1788) + + 

31 Pseudoacanthocephalus bufonis (Shipley, 1903) + + 

32 Pseudoacanthocephalus bufonincola (Kostylew,1941) +  

33 Prosthorynchus transversus (Rudolphi, 1819), larvae  + 

34 Centrorhynchus globocaudatus Zeder,1800, larvae  + 

35 Sphaerirostris teres (Westrumb,1821), larvae + + 

36 Mediorynchus papillosus Van Cleave 1916, acantella  + 

37 Macracanthorhynchus catulinus Kostylev, 1927, larvae  + 

38 Hystrichis tricolar Dujardin, 1845, larvae  + 

39 Rhabdias bufonis (Schrank, 1788) + + 

40 Rhabdias rebrovenosus (Schneider, 1866) +  

41 Strongyloides spiralis (Grabda - Kazubska, 1978) + + 

42 Strongyloides sp.1  + 

43 Strongyloides sp.2.  + 

44 Oswaldocruzia filiformis (Goeze, 1782) +  

45 Oswaldocruzia biolata (Molin, 1880) Travassos, 1917 +  

46 Oswaldocruzia ukreinae Iwanitzky, 1928 +  

47 Spironoura govacus Ikromov et Azimov, 2004 +  

48 Amplicaecum schikhobalovi Mosgovoy, 1950   + 

49 Subulascaris sp.  + 

50 Aplectana acuminata (Schrank, 1788) + + 

51 Aplectana multipapillosa Ivanitzky, 1940 + + 

52 Cosmocerca commutata (Diesing, 1851) + + 

53 Cosmocerca ornata (Dujardin,1845) +  

54 Cosmocercoides skrjabini (Ivanitzky, 1940) + + 

55 Cosmocercoides sp. +  

56 Neoxysomatium brevicaudatum (Zeder, 1800) +  

57 Neoxysomatium sp. +  

58 Neoraillietnema praeputiale (Skrjabin,1916) +  

59 Paraplectana sp. +  

60 Thelandros tba (Dinnik, 1930) Volgar, 1959 + + 

61 Thelandros sp.  + 

62 Spirocerca lupi (Rud.1819) larvae + + 

63 Physocephalus sexalatus (Molin, 1860) larvae +  

64 Gongylonema pulchrum (Molin, 1857) larvae +  

65 Ascarops strongylina (Rud., 1819), larvae. +  

66 Agamospirura magna Sharpilo, 1963, larvae +  

67 Foleyella duboisi (Gedoelst,1916)  + 

 ɺʩʝʛʦ:  39 48 

 

ɼʣʷ 16 ʚʠʜʦʚ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʚʧʝʨʚʳʝ ʦʪʤʝʯʘʝʤ ʚ ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʭʦʟʷʝʚ: 

Nematotaenia dispar ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Mesocesdoides lineatus ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ, Dalichosaccus rastellus-ʫ 

ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Opisthioglype ranae ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ, O.koisarensis- ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, P.variagatus 

abbreviata-ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, P. sibiricus - ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Godonocephalus urnigerus - ʫ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ, Sphaerirostris teres, larvae - ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Strongyloides spiralis- ʫ ʟʝʣʝʥʦʡ 
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ʞʘʙʳ ʠ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Aplectana multipapillosa- ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Cosmocersa 

commutata-ʫ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ, Cosmocercoides skryabini- ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ, Neoxysomatium brevicaudatum- ʫ 

ʟʝʣʝʥʦʡ ʞʘʙʳ , Thelandros tba - ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ, Agamospirura magna, larvae - ʫ ʟʝʣʝʥʦʡ ʞʘʙʳ ʠ ʦʟʝʨʥʦʡ 

ʣʷʛʫʰʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʝʣʴʤʠʥʪʦʚ ʘʤʬʠʙʠʡ ʋʟʙʝʢʠʩʪʘʥʘ ʩʦʩʪʘʚʠʪ ʠʟ 67 ʚʠʜʦʚ, 

ʠʟ ʢʦʪʦʨʳʭ 52 ʚʠʜʘ ʦʪʤʝʯʝʥʘ ʚ ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʨʝʛʠʦʥʝ, 41 - ʖʞʥʦʤ, 39-ɺʦʩʪʦʯʥʦʤ, 18-ʎʝʥʪʨʘʣʴʥʦʤ 

ʠ 11-ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ.  
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ȓȘȟșțȗȋȝȓȕȋ, ȍȦȢȓȜȖȓȝȐȖȧȘȋȪ ȝȐȠȘȓȕȋ ȓ ȞȚțȋȍȖȐȘȓȐ 
 

ɸʅɸʃʀɿ ʌʈɽʁʄɺʆʈʂʆɺ ɼʃʗ ʈɸɿʈɸɹʆʊʂʀ ʉʆɺʈɽʄɽʅʅʓʍ ɺɽɹ-ʇʈʀʃʆɾɽʅʀʁ 

 

ʉʝʨʛʘʯʝʚʘ ʄʘʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʄʠʭʘʣʝʚʩʢʘʷ ʂʘʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ 

ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʊʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʈ.ɽ. ɸʣʝʢʩʝʝʚʘ 

ʛ. ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʧʫʣʷʨʥʳʝ ʬʨʝʡʤʚʦʨʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʬʨʝʡʤʚʦʨʢʦʚ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ, ʬʨʝʡʤʚʦʨʢ, ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʩʘʡʪʘ, ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ, javascript, typescript. 

 

ʗʟʳʢ JavaScript ʫʚʝʨʝʥʥʦ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ frontend-ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ 

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʨʝʰʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ, ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠ ʵʨʛʦʥʦʤʠʯʥʳʝ ʩʘʡʪʳ, 

ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʝʝ ʧʨʦʩʪʦ ʠ ʧʦʥʷʪʥʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʬʨʝʡʤʚʦʨʢʦʚ, ʢʦʪʦʨʳʝ ʨʝʛʫʣʷʨʥʦ ʦʙʥʦʚʣʷʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ʀ 

ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʬʨʝʡʤʚʦʨʢ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʦʤʦʞʝʪ 

ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʪʝʭʥʦʣʦʛʠʶ. ʌʨʝʡʤʚʦʨʢ ð ʵʪʦ ʧʣʘʪʬʦʨʤʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʪʨʫʢʪʫʨʫ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ. ɽʛʦ ʬʫʥʢʮʠʦʥʘʣ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʝʙ-ʨʝʩʫʨʩʘ ʩ ʩʝʨʚʝʨʦʤ. 

 ʅʘ ʚʝʙ-ʩʘʡʪʘʭ, ʢʦʪʦʨʳʝ ʥʘʧʠʩʘʥʳ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʨʝʡʤʚʦʨʢʘ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʢʦʥʪʝʥʪ ʭʨʘʥʠʪʩʷ 

ʥʘ ʩʝʨʚʝʨʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʟʘʛʨʫʟʢʝ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʘʡʪ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʟʘʛʨʫʟʢʘ ʩʪʨʘʥʠʮʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʞʝ ʬʨʝʡʤʚʦʨʢʘ ʷʚʣʷʶʪʩʷ ʥʝʠʟʤʝʥʥʳʝ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʦʪ ʦʜʥʦʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʢ ʜʨʫʛʦʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʚʘʪʴʩʷ ʤʛʥʦʚʝʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʢʦʥʪʝʥʪʘ.  

ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʦʜʥʦʩʪʨʘʥʠʯʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʦʤʤʝʨʮʠʠ, ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʤʥʦʛʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʊʘʢ, ʧʝʨʝʭʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟ ʦʜʥʦʛʦ ʨʘʟʜʝʣʘ 

ʚ ʜʨʫʛʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʛʥʦʚʝʥʥʦ. ʇʝʨʝʛʨʫʟʢʠ ʩʪʨʘʥʠʮʳ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪʘʢ ʢʘʢ ʥʝʠʟʤʝʥʥʦ ʦʩʪʘʝʪʩʷ 

ʢʘʨʢʘʩ ï ʧʦʩʪʦʷʥʥʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʨʝʡʤʚʦʨʢʘ: 

¶ ʬʨʝʡʤʚʦʨʢʠ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʣʘʪʥʳʤʠ ʠ ʠʤʝʶʪ ʦʪʢʨʳʪʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʪʨʦʝʥʥʳʭ ʰʘʙʣʦʥʦʚ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʝʢʪʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʧʨʠ 
ʵʪʦʤ ʟʘʜʝʡʩʪʚʫʝʪʩʷ ʤʝʥʴʰʝ ʩʪʨʦʯʝʢ ʢʦʜʘ; 

¶ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 
ʤʥʦʞʝʩʪʚʘ ʬʦʨʫʤʦʚ. 

ɿʘ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʝʢʪʦʚ ʥʘ ʢʣʘʩʩʠʯʝʩʢʦʤ JS ʠ HTML ʩʢʨʳʚʘʝʪʩʷ ʤʥʦʛʦ ʪʨʫʜʥʦʩʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʨʝʡʤʚʦʨʢʦʚ ʥʘ ʨʳʥʢʝ. ʅʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ ʚʝʙ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʦʩʪʘʶʪʩʷ Angular, React ʠ Vue (ʨʠʩ.1). 

 

 
ʈʠʩ. 1. ʇʦʧʫʣʷʨʥʳʝ ʬʨʝʡʤʚʦʨʢʠ 
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Angular  

Angular ð ʵʪʦ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʡ ʬʨʝʡʤʚʦʨʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Google. ʆʥ 

ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʩʪʨʦʛʦʡ ʠʝʨʘʨʭʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʴʰʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʨʝʰʝʥʠʡ. ʏʘʩʪʴ ʩʝʨʚʝʨʥʦʡ ʩʣʫʞʙʳ ʬʨʝʡʤʚʦʨʢʘ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʢʣʠʝʥʪʩʢʫʶ ʩʪʦʨʦʥʫ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ 

ʥʘʛʨʫʟʢʫ ʥʘ ʩʝʨʚʝʨ [1]. 

ɹʣʘʛʦʜʘʨʷ ʩʪʨʦʛʦʡ ʪʠʧʠʟʘʮʠʠ ʷʟʳʢʘ TypeScript, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ Angular, ʨʘʟʨʘʙʦʪʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʫʜʦʙʥʝʝ ʠ ʧʨʦʱʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ. ʇʨʠ ʢʦʤʧʠʣʷʮʠʠ ʢʦʜ ʧʝʨʝʚʦʜʠʪʩʷ ʚ JavaScript, ʪʦ ʝʩʪʴ TS 

ʥʝʦʙʭʦʜʠʤ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ.  

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ Angular ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ: 

¶ ʜʦʩʪʫʧʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ; 

¶ ʤʦʱʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ; 

¶ ʧʦʜʜʝʨʞʢʫ ʩʦʦʙʱʝʩʪʚʘ; 

¶ ʘʢʪʫʘʣʴʥʦʩʪʴ; 

¶ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʉʣʘʙʦʡ ʩʪʦʨʦʥʦʡ ʬʨʝʡʤʚʦʨʢʘ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʠʡ ʧʦʨʦʛ ʚʭʦʞʜʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʥʫʞʥʦ ʙʳʪʴ ʟʥʘʢʦʤʳʤ 

ʩ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʷʟʳʢʘ JS ï TypeScript (ʨʠʩ.2).  

 

 
ʈʠʩ. 2. ʇʨʠʤʝʨ ʢʦʜʘ ʥʘ TypeScript 

 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʨʝʛʫʣʷʨʥʳʡ ʚʳʭʦʜ ʥʦʚʳʭ ʚʝʨʩʠʡ ï ʚ 2020 ʛʦʜʫ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ Angular 

9 [2]. ʊʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʟʥʘʥʠʷ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤ ʬʨʝʡʤʚʦʨʢʦʤ. 

ʊʘʢʞʝ ʟʘ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ Angular, ʧʨʠʭʦʜʠʪʩʷ ʧʣʘʪʠʪʴ ʥʘʛʨʫʟʢʦʡ ʥʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

React.js 

React ï ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ ʬʫʥʢʮʠʡ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ [3]. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʧʦʣʥʦʮʝʥʥʳʤ 

ʬʨʝʡʤʚʦʨʢʦʤ ʣʠʰʴ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʩʪʦʨʦʥʥʠʭ JavaScript ʙʠʙʣʠʦʪʝʢ.  

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ React: 

¶ ʧʦʜʜʝʨʞʢʘ Facebook; 

¶ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ; 

¶ ʙʦʣʴʰʦʝ community; 

¶ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ; 

¶ ʨʘʟʨʘʙʦʪʢʘ UI ʥʘ ʦʩʥʦʚʝ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ;  

¶ ʪʝʭʥʦʣʦʛʠʷ Virtual DOM (ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ). 
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ʈʠʩ. 3. ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʦʥʝʥʪʘ React 

 

ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʪʦʨʦʥʥʠʭ ʙʠʙʣʠʦʪʝʢʘʭ ʜʣʷ ʨʘʙʦʪʳ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʟʘʧʫʪʘʥʥʝʝ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʳ ʚ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʥʘ HTML ʠ CSS, ʯʪʦ ʝʩʪʴ ʫ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʚ ï Angular ʠ Vue.JS. 

ʇʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʣʘʛʠʥʘʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ ʙʨʘʫʟʝʨʳ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʦʪ ʬʨʝʡʤʚʦʨʢ [4].  

ʀʤʝʝʪʩʷ ʜʦʩʪʫʧ ʢ ʫʧʨʘʚʣʝʥʠʶ ʥʠʟʢʦʫʨʦʚʥʝʚʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʦ ʜʣʷ ʥʦʚʠʯʢʦʚ ʵʪʦ ʩʢʦʨʝʝ ʤʠʥʫʩ. 

ʇʦʵʪʦʤʫ React ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

Vue.js 

Vue.js ð ʵʪʦ ʧʨʦʛʨʝʩʩʠʚʥʳʡ JavaScript ʬʨʝʡʤʚʦʨʢ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʢʘʢ ʙʠʙʣʠʦʪʝʢʘ. ʆʥ ʧʨʦʩʪ ʚ ʦʩʚʦʝʥʠʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʬʨʝʡʤʚʦʨʢʦʚ, ʧʨʠ 

ʵʪʦʤ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʝ ʫʩʪʫʧʘʝʪ React. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ ʪʦ, ʯʪʦ ʟʘ ʩʦʟʜʘʥʠʝʤ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʦʠʪ ʚʩʝʛʦ ʦʜʠʥ ʪʘʣʘʥʪʣʠʚʳʡ ʨʘʟʨʘʙʦʪʯʠʢ 

ï ʕʚʘʥ ʖ. ʀʟ-ʟʘ ʯʝʛʦ ʙʦʣʴʰʠʤʠ ʢʦʨʧʦʨʘʮʠʷʤʠ ʜʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩ ʜʦʣʝʡ ʩʢʝʧʪʠʮʠʟʤʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ Vue.js ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦʩʦʤ ʩʨʝʜʠ ʢʠʪʘʡʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʩʝʤ ʠʟʚʝʩʪʥʘʷ Xiaomi. 

ɼʘʥʥʳʡ ʬʨʝʡʤʚʦʨʢ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʧʦʟʚʦʣʷʷ ʫʧʨʦʩʪʠʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʧʨʦʝʢʪʘʤʠ ʠ ʙʠʙʣʠʦʪʝʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, Vue.js ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʧʨʦʝʢʪʦʚ [6].  

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ:  

¶ ʩʢʦʨʦʩʪʴ; 

¶ ʥʝʙʦʣʴʰʦʡ ʚʝʩ; 

¶ ʣʘʢʦʥʠʯʥʦʩʪʴ; 

¶ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘʤ HTML, CSS; 

¶ ʧʦʜʜʝʨʞʢʘ TS, JSX; 

¶ ʥʠʟʢʠʡ ʧʦʨʦʛ ʚʭʦʜʘ. 

ʉʣʘʙʳʤʠ ʤʝʩʪʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ community ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ 

ʨʝʧʫʪʘʮʠʷ Vue.js ʩʦ ʚʨʝʤʝʥʝʤ ʨʘʩʪʝʪ. 
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ʈʠʩ. 4. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʬʘʡʣʘ ʚ Vue 

 

ɺʳʚʦʜ 

ɺʩʝ ʯʘʱʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʧʨʦʝʢʪʦʚ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʙʝʛʘʶʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

JavaScript ʬʨʝʡʤʚʦʨʢʦʚ. ʇʨʝʞʜʝ ʯʝʤ ʩʜʝʣʘʪʴ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʦʜʥʦʛʦ ʠʟ ʬʨʝʡʤʚʦʨʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʪʦʯʥʠʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ʉʫʱʝʩʪʚʫʶʪ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʧʦʤʦʛʘʶʱʠʝ ʚʳʙʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ ʪʝʭʥʦʣʦʛʠʶ: 

 

ʊʘʙʣ.1 

ʉʨʘʚʥʝʥʠʝ ʬʨʝʡʤʚʦʨʢʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʘʤ 

ʌʨʝʡʤʚʦʨʢ ʉʢʦʨʦʩʪʴ 
ʉʣʝʜʦʚʘʥʠʝ 

ʩʪʘʥʜʘʨʪʘʤ 

ʇʦʜʜʝʨʞʢʘ 

community 
ʈʘʟʨʘʙʦʪʘʥʘ 

ʇʦʨʦʛ 

ʚʭʦʜʘ 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ 

ʧʨʦʝʢʪʘ 

Angular ***  ʜʘ ʜʘ 
Google 

*****  
ʚʳʩʦʢʠʡ *****  

React ****  ʥʝʪ ʜʘ 
Facebook 

*****  
ʩʨʝʜʥʠʡ ****  

Vue *****  ʜʘ ʥʝʪ 
ʕʚʘʥ ʖ 

***  
ʥʠʟʢʠʡ ***  

 

ɽʩʣʠ ʚ ʧʨʦʝʢʪʝ ʠʤʝʶʪʩʷ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ TypeScript ʠʣʠ JSX, ʪʦ ʩʪʦʠʪ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ Angular 

ʠ React. ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʧʠʰʝʪʩʷ ʩ ʥʫʣʷ ʠʣʠ ʠʟʤʝʥʷʝʪʩʷ, ʦʜʥʦʟʥʘʯʥʦ ʧʦʜʭʦʜʠʪ Vue.js ʙʝʟ 

ʫʱʝʨʙʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʬʨʝʡʤʚʦʨʢʠ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜʠ frontend-ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʫʚʝʨʝʥʥʦ ʟʘʥʠʤʘʷ ʚʝʜʫʱʠʝ ʤʝʩʪʘ ʥʘ ʨʳʥʢʝ ʚʝʙ-ʨʘʟʨʘʙʦʪʢʠ. ʀʟ ʛʨʘʬʠʢʘ ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ Vue ʚʳʨʚʘʣʩʷ ʚʧʝʨʝʜ, ʥʝʤʥʦʛʦ ʦʧʝʨʝʞʘʷ React. 
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ʈʠʩ. 5. ɻʨʘʬʠʢ ʧʦʧʫʣʷʨʥʦʩʪʠ ʬʨʝʡʤʚʦʨʢʦʚ ʥʘ GitHub 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. Django, 2019. ʂʘʢ ʨʘʙʦʪʘʶʪ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. [ɺ ʀʥʪʝʨʥʝʪʝ] Available at: 

https://habr.com/ru/post/450282/ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12 ʤʘʨʪ 2020]. 

2. Martin, S., 2019. JS-ʬʨʝʡʤʚʦʨʢʠ ʜʣʷ ʬʨʦʥʪʝʥʜ-ʨʘʟʨʘʙʦʪʢʠ. [ɺ ʀʥʪʝʨʥʝʪʝ] Available at: 

https://habr.com/ru/company/ruvds/blog/476286/ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10 ʤʘʨʪʘ 2020]. 

3. Neil, P., 2019. ʏʪʦ ʣʫʯʰʝ ʚʳʙʨʘʪʴ ʚ 2020 ʛʦʜʫ ð React ʠʣʠ Vue?. [ɺ ʀʥʪʝʨʥʝʪʝ] Available at: 

https://habr.com/ru/company/ruvds/blog/470413/ [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 15 ʤʘʨʪ 2020]. 

4. techrocks, ʨ., 2019. ʉʘʤʳʝ ʧʦʧʫʣʷʨʥʳʝ ʬʨʝʡʤʚʦʨʢʠ ʠ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. [ɺ ʀʥʪʝʨʥʝʪʝ] 

Available at: https://techrocks.ru/2019/07/20/most-popular-frameworks-and-languages-in-startups/ [ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 12 ʤʘʨʪ 2020]. 

5. ʄʠʥʠʥ, ɺ., 2019. React ʠʣʠ Vue ʠʣʠ Angular. ʏʪʦ ɺʳʙʨʘʪʴ? (ʇʨʦ ʂʘʞʜʳʡ ʆʪʜʝʣʴʥʦ). [ɺ ʀʥʪʝʨʥʝʪʝ] 

Available at: https://www.youtube.com/watch?v=Nm8GpLCAgwk&t=607s [ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16 ʤʘʨʪ 2020]. 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ ʪʝʤʝ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ (ʀʊʉ) ʚ ʈʂ. ʕʪʘ ʪʝʤʘ ʩʚʷʟʘʥʘ ʩ ʧʦʥʠʤʘʥʠʝʤ ʨʦʣʠ ʠ ʤʝʩʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

ʣʦʛʠʩʪʠʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ.  
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Abstract .  The article is devoted to the actual for Kazakhstan topic of problems of development of intelligent 

transport systems (ITS) in Kazakhstan. This topic is related to understanding the role and place of automation of 

logistics elements. The results of modeling of transport flows are presented.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʟʥʘʢʦʚ, ʀʊʉ, 

VOIP-ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. 

Keywords: intelligent transport system, sign recognition system, its, VOIP-system, information resources. 

 

ʉʬʝʨʘ ʩʦʟʜʘʥʠʷ ʀʊʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʚ 

ʂʘʟʘʭʩʪʘʥʝ. ɺʥʝʜʨʝʥʠʷ ʚʝʨʩʠʠ ʀʊʉ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʝʜʠʥʠʯʥʳ. ʕʪʠ ʚʝʨʩʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʤʝʣʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʣʦʞʝʥʠʡ, ʛʜʝ ʝʱʝ ʥʝ ʧʦʥʷʣʠ ʩʫʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʣʴʟʳ ʦʙʩʫʞʜʘʝʤʦʡ ʩʬʝʨʳ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʉʅɻ ʚ ʩʬʝʨʝ ʀʊʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ 14813-1 çʈʝʢʦʤʝʥʜʫʝʤʘʷ 

ʤʦʜʝʣʴ ʘʨʭʠʪʝʢʪʫʨʳ ʜʣʷ ʩʝʢʪʦʨʘ ʀʊʉè [1]. 

ɺ ʨʫʩʩʢʦʡ ɺʠʢʠʧʝʜʠʠ [2] ʧʨʠʚʦʜʠʪʩʷ ʧʝʨʝʚʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʀʊʉ ʩ ʘʥʛʣʠʡʩʢʦʛʦ, ʢʦʪʦʨʳʤ ʤʳ ʠ ʙʫʜʝʤ 

ʧʦʣʴʟʦʚʘʪʴʩʷ: ʀʊʉ - ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ 

ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʙʦʣʴʰʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʱʘʷ 

ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ [1]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʝʩʪʦʤ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʜʫʩʪʨʠʠ ʠ ʠʥʜʫʩʪʨʠʠ ʀʂʊ ʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʜʚʫʭ ʧʦʥʷʪʠʷʭ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʀʊʉ ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʝ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʠ: ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʦʛʠʩʪʠʢʠ ʠ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʪʦʢʝ. 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ 

ʦʙʩʫʞʜʘʝʤʦʛʦ ʚʦʧʨʦʩʘ. ʀʥʞʝʥʝʨ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʤʳʩʣʠʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦ ʪʦʤ, ʢʘʢ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ 

ʩʠʩʪʝʤʘ. ɺ ʥʘʰʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʤʳʰʣʝʥʠʠ ʠʥʞʝʥʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦʝ ʧʦʥʷʪʠʝ ʦ ʤʠʨʝ, ʪ.ʝ. 

ʦʪʝʯʝʩʪʚʝʥʥʦʤʫ ʠʥʞʝʥʝʨʫ ʚʘʞʥʳ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ: ʦʥ ʜʫʤʘʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦ ʪʦʤ, ʢʘʢ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʩʠʩʪʝʤʘ. 

ɼʣʷ ʟʘʨʫʙʝʞʥʦʛʦ ʠʥʞʝʥʝʨʘ ʧʦʥʷʪʠʝ çʩʝʨʚʝʨè ʦʟʥʘʯʘʝʪ ʥʝʯʪʦ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʝ ʫʩʣʫʛʠ ʠ ʩʝʨʚʠʩ, ʪ.ʝ. 

ʬʫʥʢʮʠʶ. ɼʣʷ ʥʘʰʝʛʦ ʠʥʞʝʥʝʨʘ çʩʝʨʚʝʨè, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ çʞʝʣʝʟʥʳʡ ʷʱʠʢè ʩ ʣʘʤʧʦʯʢʘʤʠ, ʪ. ʝ. 

ʦʙʲʝʢʪ. ɼʣʷ ʧʨʠʜʘʥʠʷ ʩʤʳʩʣʘ ʦʙ ʦʙʲʝʢʪʝ ʠʥʞʝʥʝʨ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʠʥʦʥʠʤʳ: ʩʝʨʚʝʨʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ, ʧʦʯʪʦʚʳʡ ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʦʯʝʨʝʜʝʡ ʠ ʜʨ. ʇʦʥʷʪʠʝ çʧʦʯʪʦʚʳʡ ʩʝʨʚʝʨè ʜʣʷ ʠʥʞʝʥʝʨʘ ʚʩʝ ʨʘʚʥʦ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʷʱʠʢ ʩ ʣʘʤʧʦʯʢʘʤʠ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪ ʧʦʯʪʫ. ɸ ʚ ʀʊʉ ʧʦʥʷʪʠʝ çʤʝʥʝʜʞʤʝʥʪ 

ʣʦʛʠʩʪʠʢʠè ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʩʦʚʩʝʤ ʟʘʧʫʪʘʥʥʳʤ ʧʦʥʷʪʠʝʤ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ʆʙʱʠʡ ʚʠʜ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ 

 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʝʟʥʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʝ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. ʄʥʦʛʠʝ ʟʘʢʘʟʯʠʢʠ 

ʠʩʢʨʝʥʥʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ. ʊʦʛʜʘ ʢʘʢ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ. 

ʇʨʦʜʦʣʞʠʤ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘʰʝʛʦ ʠʥʞʝʥʝʨʘ ʦ ʥʝʢʦʪʦʨʳʭ ʧʦʥʷʪʠʷʭ. ʉʣʦʚʦʩʦʯʝʪʘʥʠʝ 

çʵʣʝʢʪʨʦʜʨʝʣʴ ʩʚʝʨʣʠʪ ʦʪʚʝʨʩʪʠʝè ʥʘʰ ʠʥʞʝʥʝʨ ʧʦʥʠʤʘʝʪ ʵʪʦ ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ 

ʜʨʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ. ɺ ʠʪʦʛʝ ʤʦʞʥʦ ʩʫʜʠʪʴ, ʯʪʦ ʧʦʢʫʧʢʘ 

ʵʣʝʢʪʨʦʜʨʝʣʠ ʨʘʚʥʘ ʦʪʚʝʨʩʪʠʶ ʚ ʩʪʝʥʝ. ɸ ʧʦʪʦʤ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʥʫʞʥʦ ʫʤʝʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʝʣʴʶ, ʯʪʦ 

ʜʣʷ ʜʨʝʣʠ ʥʫʞʥʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʯʪʦ ʥʫʞʥʦ ʟʘʢʘʣʝʥʥʦʝ ʩʚʝʨʣʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʯʪʦ ʙʫʜʝʪ ʰʫʤ ʠ 

ʧʳʣʴ ʠ ʪ.ʜ. ʀ ʝʩʣʠ ʚ ʧʨʠʤʝʨʝ ʩ ʜʨʝʣʴʶ ʧʨʠʤʝʨʥʦ ʧʨʝʜʩʪʘʚʠʣʠ ʩʝʙʝ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʠ ʤʦʞʝʤ ʜʦʛʘʜʘʪʴʩʷ ʦ 
































