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Introduction  

Flax has become very popular in the economy of many countries of the world 

due to its versatile use in industry. Technology of growing and harvesting flax is 

mechanized enough, however much manual labor is still being used in in-between 

stages of flax harvesting. Thus new harvesting equipment is required to satisfy the 

increasing demand in this crop. 

Methods 

Literature study, analysis, generalization. 

Results 

Nowadays flax fiber is used in many branches of industry: 

- textile industry (fiber is used to make household and technical fabrics); 

- pulp and paper industry (paper, cardboard and packaging containers are made 

from low-quality short fiber and bonfire); 
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- rope and rope industry (short fiber is processed into twine and ropes); 

- medical industry (cotton wool, dressings and surgical threads are obtained from 
the fiber); 

- construction (insulation materials are made of low-quality short fiber); 

- military industry (flax fiber is processed in a special way, obtaining alpha-
cellulose from it, which is the basis for the production of gunpowder); 

- aerospace industry (composite materials made of flax are obtained by multi-
stage refinement of flax fiber); 

- automotive industry (flax fibers are reinforced with composite materials made 
of carbon fibers, since flax increases the strength of the composite). 
Flax is a bast fibre and it comes from the stem of the Linum usitatissimum 

plant, which is an annual plant that grows in various temperate and sub-tropical re-
gions around the world. 

Flax seeds require about 140% of their own weight of water to germinate, i.e. 
significantly less than many other crops. This is due to the presence of a sliming layer 
in them, which absorbs water from the soil and holds it firmly. In the first period after 
emergence, flax grows slowly, the average daily linear growth of the stem is 2-4 mm. 
Its need for water at this time is relatively small. It increases sharply during the peri-
od of intensive stem growth (20-25 mm per day). Before budding begins, when flow-
er bumps begin to be laid, and in the next 2-3 weeks, i.e. during the flowering period 
and the formation of pods, oilseed flax shows the highest need for water. Good mois-
ture availability during this period contributes to a high seed yield. With a lack of 
moisture, branching decreases, the formation of buds is delayed, the flowering phase 
is reduced, a small number of boxes with small seeds of reduced oil content are 
formed. On average, during the growing season, flax spends 80-100 tons of water on 
the formation of 1 centner of seeds. Heavy precipitation during the ripening period, 
combined with warm weather, sometimes cause harm, as they cause additional 
branching, the formation of new buds, which complicates harvesting, drying of rolls 
and post-harvest processing of seeds. 

Oilseed flax is a relatively cold-resistant crop, although it is more demanding 
to the warmth than long-lived flax especially during the ripening period. The growing 
season of various varieties lasts 62-120 days. The sum of positive temperatures dur-
ing this time should be 1600-1800 ÁC. Seeds begin to germinate at a soil temperature 
of  +3 ÁC, lower temperature and increased soil moisture often contribute to their rot-
ting. With proper moisture and temperature seedlings appear on the 6th-7th day. Flax 
seedlings tolerate short-term frosts up to -5 ÁC. 

Flax most intensively consumes nutrients from the soil during the growth and 
formation of reproductive organs. Phosphorus and potassium are necessary for the 
plant from the first days of vegetation to the end of maturation, especially during the 
period from budding to seed formation. 

With proper cultivation and fertilization oilseed flax can be cultivated on any 
soil. The best soils for oilseed flax are black and chestnut. Heavy clay soils are not 
good as they form a thick crust. Light sandy and swampy soils do not suit as well. 

Flax cultivation technology is a very complex process incorporating numer-

ous operations and involving various machinery. An example of common flax culti-

vation technology applied in Russia is given in a table 1. 
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Table 1 ï Flax cultivation technology in Russia 

Operation Stage 
Flax cultivation machinery 

used on Russian farms 

Stubble clearing DiskerLDG-5 

Fertilizer application Fertilizer Spreader 1-RMG-4 

Plowing Mounted Plow PLN-3-35 

Cultivation Cultivator CPS-4 

Harrowing Tooth Harrow BZSS-1,0 

Fertilizer application Fertilizer Spreader 1-RMG-4 

Cultivation Cultivator CPS-4 

Rolling of soil Roller 3-CCSH-6 

Sowing Seeder SZP-3.6 

Rolling of soil Roller 3-CCSH-6 

Disease and pest control Sprayer OPSH-15 

Harvesting Harvester LC-4 

 

On Russian farms the most common harvesting 

machine is a flax harvester LC-4. It can be of two 

modifications: LC-4A- it pulls flax, combs the heads 

and spreads the flax with a ribbon; LCV-4A- it pulls 

flax, combs the heads and binds the straw into 

sheaves. The main working bodies and mechanisms of 

the combine harvester LC-4A area pulling machine (2) 

with dividers (1), a transverse conveyor (3), a comb-

ing machine (4), a clamping conveyor (6), a pile con-

veyor (5), a knitting machine (7). All units are mount-

ed on a frame supported by three pneumatic wheels 

(the wheels are paired on the left) (picture 1). 

 

Picture 1 ï A Flax harvester 

LC-4A 

The technological process of the machine is carried out as follows. The remov-

able strip is divided into tapes with a width of 380 mm. The ribbons fall into the 

streams of the pulling apparatus, and the stems are pulled out of the soil. Then the in-

dividual belts are connected on the transverse conveyor and inserted into the clamp-

ing device. The belts of the clamping device feed the stems into the combing cham-

ber, where the combing drum breaks off the flax heads with its teeth and drops them 

onto the pile conveyor. With the help of the conveyor the flax heads and impurities 

are fed into a trailed tractor trolley attached to the rear of the combine. The harvested 

stems in the form of flax straw are spread out on the field with a LC-4A combine 

harvester, and LCV-4A additionally binds flax straw into sheaves. For the effective 

operation of the flax combine, the pulling apparatus, transverse, clamping and belt 

conveyors, combing and knitting machines are adjusted sequentially. 

The use of flax in various industries has greatly increased, so new improved 

equipment is needed to intensify the harvesting of flax for its further transportation. 

An example of such machine is a new flax harvesting complex PLC-1 (picture 2) 

designed and put into mass production by Belarusian scientists at the National Acad-

emy of Sciences in 2019.It significantly simplifies the process of harvesting and pro-

cessing the crop. At the same time the quality of raw materials is very high. In com-
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parison with the imported analogues the Belarusian flax harvesting complex will cost 

half as much.  

PLC-1 is a self-propelled flax baler. Regardless of the initial yield of the tape 

in the field it can form a layer of flax straw into rolls weighing 2.5-3 kilograms per 

square meter. A remote control with an automatic operational control system is in-

stalled in the operator's cabin. It sends signals to the hydraulic drive of the working 

bodies and driving wheels. The intelligent hydraulic oil differentiation system of the 

rear driving axle improves handling during U-turns. The software for the equipment 

is developed based on the characteristics of the fields. So the baler is capable of oper-

ating at speed from 8 to 12 km/h which allows it to bale 100 rolls per shift providing 

basic performance for an hour of replaceable time from 0.6 to 1.2 hectares/hour. The 

baler is equipped with an economical engine with a capacity of 105 hp which guaran-

tees specific fuel consumption indicators of no more than 10.5 kg/ha. Its weight is 6 

tons. Viability period is less than one year. 

 

 
 

Picture 2 ï A flax baler PLC-1 
 

Picture 3 ï A crawler-type flax harvester 

4LZ-4.0 
 

Another example of the latest improvement in a flax harvesting machinery has 

been presented by the students from a College of Mechanical and Electrical Engi-

neering, Gansu Agricultural University, Lanzhou, China. The students have improved 

the design of the 4LZ-4.0 crawler-type flax harvester (picture 3) for the regional 

features and flax cropping pattern. The harvester has been optimized through the 

mechanism design and theoretical calculations for the conditions and planting pat-

terns of both field and hill area cultivation. Seventeen sets of response surface analy-

sis experiments have been carried out with advanced speed, threshing drum speed and 

centrifugal fan speed as well as threshing rate and the total loss rate. The order of in-

fluence of the three factors on the threshing rate are the threshing drum speed, ad-

vanced speed and centrifugal fan speed while the order of influence on the total loss 

rate is advancing speed, centrifugal fan speed and threshing drum speed. 

The test results have shown that under a typical dryland dense flax cultivation 

pattern, the test machine has a 97.46% netting rate and a 2.99% total loss rate accord-

ing to the test design criteria. The total loss rate is 2.99%. This proves that the opti-

mization of the working parameters can reduce the losses in the process of mecha-

nized flax harvesting and improve the harvesting efficiency thus the operational ef-

fect can meet the market requirements in a more imtensified flax harvesting.  
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Conclusion 

The Belarusian automated harvester PLC-1 and the Chinese improved crawler-

type flax harvester 4LZ-4.0 are capable of replacing several machines necessary for 

harvesting flax without need to use manual labour in in-between stages of flax har-

vesting.  These new machines harvest flax faster and more efficiently and provide in-

dustry with the necessary raw materials the use of which is growing every year. 
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ʉɽʂʎʀʗ çɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ ʆɹʑɽʉʊɺɽʅʅʓʍ ʅɸʋʂè 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 1 (091) 

çʌʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜè 1922 ʛʦʜʘ, ʩʢʚʦʟʴ ʚʨʝʤʷ:  

ʠʟ ʧʨʦʰʣʦʛʦ ʚ ʥʘʩʪʦʷʱʝʝ 

 

ɺ.ʉ. ɻʨʦʟʜʠʣʦʚʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʬʠʣʦʩ. ʥʘʫʢ, ʜʦʮʝʥʪ ʉ.ɺ. ɻʨʦʟʜʠʣʦʚ 

(ɸʢʘʜʝʤʠʷ ʄʋɹʠʅʊ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ ʪʘʢʦʛʦ ʬʝʥʦʤʝʥʘ ʨʫʩʩʢʦʡ ʬʠʣʦ-

ʩʦʬʠʠ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ ʢʘʢ ʠʟʛʥʘʥʠʝ. ʆʩʥʦʚʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʜʝʘʣʠʩʪʠʯʝʩʢʦ-

ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʠʠ: ʄ.ɸ. ɹʝʨʜʷʝʚ, ʃ.ʀ. ʐʝʩʪʦʚ, ʄ.ɸ. ʃʦʩ-

ʩʢʠʡ, ʉ.ʃ. ʌʨʘʥʢ, ʉ.ʄ. ɹʫʣʛʘʢʦʚ ʠ ʜʨʫʛʠʝ ʚ 1922 ʛ. ʩʪʘʥʦʚʷʪʩʷ ʠʟʛʦʷʤʠ ʩʚʦʝʡ 

ʨʦʜʠʥʳ. ɺ ʨʘʙʦʪʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʨʦʣʴ ʠ ʛʣʫʙʦʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʪʦʛʦ ʩʦʙʳʪʠʷ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʠʠ, ʥʦ ʠ ʜʣʷ ʜʫʭʦʚʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʠ ʝʚʨʦʧʝʡʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʚ ʧʨʦʰʣʦʤ ʠ ʥʘʩʪʦʷʱʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʫʭʦʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʠʩʪʦʨʠʷ ʬʠʣʦʩʦʬʠʠ, ʠʜʝʦʣʦʛʠʷ, ʨʝ-

ʧʨʝʩʩʠʠ, ʬʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜ 

 

"The Philosophical Steamer" of 1922, through time:  

from the past to the present 

 

V.S. Grozdilova, student 

(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 

Scientific supervisor ï Candidate of Philosophical Sciences,   

Docent S.V. Grozdilov 

(Academy MUBiNT, Yaroslavl, Russia) 

 

Abstract. The article analyzes such a phenomenon of Russian philosophy of the 

early twentieth century as exile. The main representatives of the idealistic trend in 

Russian philosophy: M.A. Berdyaev, L.I. Shestov, M.A. Lossky, S.L. Frank, S.M. 

Bulgakov and others in 1922 became outcasts of their homeland. The paper reveals 

the role and profound consequences of this event not only for Russian philosophy, 

but also for spiritual Russian and European culture in the past and present. 

Keywords: spiritual culture, history of philosophy, ideology, repression, philo-

sophical steamer 

 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʬʠʣʦʩʦʬʩʢʠʭ ʢʫʣʴʪʫʨ ʨʘʟʥʳʭ ʵʧʦʭ. ʕʪʦ ʜʘʸʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʬʠʣʦʩʦʬʩʢʠʭ ʫʯʝʥʠʡ, ʧʨʦʩʣʝʜʠʪʴ ʵʚʦʣʶʮʠʶ ʬʠʣʦʩʦʬʩʢʠʭ ʠʜʝʡ, ʦʩʦʟʥʘʪʴ ʚʥʫʪ-

ʨʝʥʥʶʶ ʣʦʛʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʣʦʩʦʬʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʦʮʠʫʤʘ ʥʘ ʦʧʨʝʜʝ-
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ʣʝʥʥʦʤ ʵʪʘʧʝ ʝʛʦ ʨʘʟʚʠʪʠʷ. ʆʩʝʥʴʶ 2022 ʛʦʜʘ ʚ ʈʦʩʩʠʠ ʦʪʤʝʯʘʣʘʩʴ ʟʥʘʤʝʥʘ-

ʪʝʣʴʥʘʷ ʜʘʪʘ ï 100-ʣʝʪʠʝ çʬʠʣʦʩʦʬʩʢʦʛʦ ʧʘʨʦʭʦʜʘè, ʢʦʪʦʨʳʡ ʩʪʘʣ ʩʠʤʚʦʣʦʤ 

ʜʨʘʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʦʙʠʨʘʪʝʣʴʥʳʤ ʧʦʥʷʪʠʝʤ ʚʳʩʳʣʢʠ ʠʟ ʈʦʩʩʠʠ, ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ɺ.ʀ. ʃʝʥʠʥʘ ʚ ʨʘʤʢʘʭ ʙʦʨʴʙʳ ʩ ʠʥʘʢʦʤʳʩʣʠʝʤ, ʥʝʫʛʦʜʥʳʭ ʉʦʚʝʪ-

ʩʢʦʡ ʚʣʘʩʪʠ ʜʝʷʪʝʣʝʡ ʥʘʫʢʠ ʠ ʢʫʣʴʪʫʨʳ [8, c. 391]. ɺ ʩʚʷʟʠ ʩ ʩʦʙʳʪʠʷʤʠ, ʧʨʦʠʩ-

ʭʦʜʷʱʠʤʠ ʚ ʈʦʩʩʠʠ ʠ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʤʘʩʩʦʚʦʡ ʵʤʠʛʨʘʮʠʝʡ ʨʦʩʩʠʷʥ, ʩʨʘʚ-

ʥʠʤʦʡ ʩ ʦʧʠʩʳʚʘʝʤʳʤ ʧʝʨʠʦʜʦʤ, ʦʩʤʳʩʣʝʥʠʝ ʧʨʦʰʣʦʛʦ ʠ ʥʘʩʪʦʷʱʝʛʦ ʩʪʘʥʦ-

ʚʠʪʩʷ ʩʠʣʴʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ. 

ɺ ʥʘʫʯʥʦʤ ʠ ʬʠʣʦʩʦʬʩʢʦʤ ʦʙʦʨʦʪʝ ʧʦʥʷʪʠʝ çʌʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜè 

ʧʦʷʚʠʣʦʩʴ ʙʣʘʛʦʜʘʨʷ ʧʫʙʣʠʢʘʮʠʷʤ ʚ ʧʝʨʠʦʜ ʇʝʨʝʩʪʨʦʡʢʠ 80-90-ʭ ʛʛ. XX ʚʝʢʘ, 

ʘʚʪʦʨʳ ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʣʠʩʴ ʠʟʫʯʝʥʠʝʤ çʙʝʣʳʭ ʧʷʪʝʥè ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ [4, c. 5-

6]. ʊʝʨʤʠʥ çʬʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜè ʚʦʰʝʣ ʚ ʦʙʦʨʦʪ ʩ ʧʦʜʘʯʠ ʬʠʣʦʩʦʬʘ ʠ ʤʘʪʝ-

ʤʘʪʠʢʘ ʉ.ʉ. ʍʦʨʫʞʝʛʦ, ʧʦʩʣʝ ʝʛʦ ʩʪʘʪʴʠ ʩ ʪʘʢʠʤ ʥʘʟʚʘʥʠʝʤ ʚ çʃʠʪʝʨʘʪʫʨʥʦʡ ʛʘ-

ʟʝʪʝè ʚ ʤʘʝ 1990 ʛʦʜʘ [9]. 

çʌʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜè ʟʘʥʠʤʘʝʪ ʦʩʦʙʝʥʥʦʝ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʚʳʩʪʫʧʘʝʪ ʩʚʦʝʦʙʨʘʟʥʦʡ ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ ʦʪ ʢʦʪʦʨʦʡ ʚ XX ʩʪʦʣʝʪʠʠ ʧʦ-

ʰʣʦ ʨʘʟʜʝʣʝʥʠʝ ʝʜʠʥʦʡ ʢʫʣʴʪʫʨʳ ʈʦʩʩʠʠ ʥʘ ʢʫʣʴʪʫʨʫ ʈʦʩʩʠʡʩʢʦʛʦ ɿʘʨʫʙʝʞʴʷ ʠ 

ʢʫʣʴʪʫʨʫ ʈʦʩʩʠʠ ʉʦʚʝʪʩʢʦʡ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʵʪʦ ʙʳʣʦ ʜʚʘ ʨʝʡʩʘ ʥʝʤʝʮʢʠʭ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʘʨʦʭʦʜʦʚ çOberb¿rgermeister Hakenè ʠ çPrussiaè, ʚ ʩʝʥʪʷʙʨʝ ʠ 

ʥʦʷʙʨʝ 1922 ʛ., ʜʦʩʪʘʚʠʚʰʠʭ ʠʟ ʇʝʪʨʦʛʨʘʜʘ ʚ ʐʪʝʪʪʠʥ ʦʢʦʣʦ 200 ʜʝʷʪʝʣʝʡ ʥʘʫ-

ʢʠ ʠ ʢʫʣʴʪʫʨʳ, ʚʦ ʚʦʟʟʨʝʥʠʷʭ ʢʦʪʦʨʳʭ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʣʘʩʪʠ, ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ 

ʦʧʧʦʟʠʮʠʦʥʥʳʝ ʥʘʩʪʨʦʝʥʠʷ. ʕʪʠ ʨʝʡʩʳ ʙʳʣʠ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤʠ: ʠʟ ʆʜʝʩʩʳ ʠ 

ʉʝʚʘʩʪʦʧʦʣʷ ʦʪʧʨʘʚʠʣʠʩʴ ʝʱʸ ʧʘʨʦʭʦʜʳ.  ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʄʦʩʢʚʳ ʚ ʃʘʪʚʠʶ ʠ 

ɻʝʨʤʘʥʠʶ ʢʫʨʩʠʨʦʚʘʣʠ ʩ ʚʳʥʫʞʜʝʥʥʦ ʚʳʝʟʞʘʚʰʠʤʠ ʧʦʝʟʜʘ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʤʠʛʨʘʮʠʷ ʠʟ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʣʘ ʠ ʜʦ ʨʝʚʦʣʶʮʠʠ 

1917 ʛ., ʥʦ ʦʥʘ ʥʦʩʠʣʘ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʙʳʣʘ ʪʘʢʦʡ ʤʘʩʩʦʚʦʡ. 

ɸ.ʀ. ɻʝʨʮʝʥʘ ʠ ʅ.ʇ. ʆʛʘʨʝʚʘ, ʢ ʩʣʦʚʫ ʪʦʞʝ ʙʳʣʠ ʵʤʠʛʨʘʥʪʘʤʠ. ʇʦʩʣʝ ʨʝʚʦʣʶ-

ʮʠʠ 1917 ʛʦʜʘ ʠ ʩʦʙʳʪʠʡ, ʧʦʩʣʝʜʦʚʘʚʰʠʭ ʟʘ ʥʝʡ, ʩʪʨʘʥʫ, ʟʘʩʪʘʚʣʷʣʠ ʧʦʢʠʥʫʪʴ 

ʩʚʦʠʭ ʞʝ ʛʨʘʞʜʘʥ ʫʞʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʦ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤ 

ʧʨʠʯʠʥʘʤ. 

ʀʟʛʥʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʩʦʙʳʤ ʬʝʥʦʤʝʥʦʤ ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ ʠʟʚʝʩʪʥʦʝ ʚ ʠʩ-

ʪʦʨʠʠ ʬʠʣʦʩʦʬʠʠ ʝʱʝ ʩ ɼʨʝʚʥʝʛʦ ʤʠʨʘ. ɸʥʘʢʩʘʛʦʨ, ɸʨʠʩʪʦʪʝʣʴ, ɼʠʦʛʝʥ ɸʧʦʣ-

ʣʦʥʠʡʩʢʠʡ ʠ ʜʨʫʛʠʝ ʬʠʣʦʩʦʬʳ ʷʚʣʷʶʪʩʷ ʷʨʢʠʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʵʪʦʛʦ ʷʚʣʝ-

ʥʠʷ. ʆʙ ʘʙʩʦʣʶʪʥʦʡ ʩʚʦʙʦʜʝ ʩʣʦʚʘ ʠ ʩʦʚʝʩʪʠ ʚ ʧʝʨʠʦʜ ɸʥʪʠʯʥʦʩʪʠ, ʚ ɻʨʝʮʠʠ 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʪʦʣʴʢʦ ʢʘʢ ʦ ʤʠʬʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʝ ʜʘʣʝʢʠʝ ʚʨʝʤʝʥʘ ʣʶʙʦʡ 

ʤʦʛ ʧʫʙʣʠʯʥʦ ʢʨʠʪʠʢʦʚʘʪʴ ʧʦʣʠʪʠʢʦʚ, ʥʦ ʛʦʚʦʨʠʪʴ ʦ ʨʝʣʠʛʠʠ ʠ ʤʠʨʦʫʩʪʨʦʡʩʪʚʝ 

ʙʳʣʦ ʪʦʛʜʘ ʦʧʘʩʥʦ. 

ɺ 20-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʠʪʫʘʮʠʷ ʧʦʣʫʯʠʣʘʩʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ. 

ʄʦʞʥʦ ʠ ʜʘʞʝ ʥʫʞʥʦ ʙʳʣʦ ʚʳʩʢʘʟʳʚʘʪʴʩʷ ʦ ʨʝʣʠʛʠʠ ʠ ʤʠʨʦʫʩʪʨʦʡʩʪʚʝ, ʥʦ ʦ 

ʧʦʣʠʪʠʢʝ ʠ ʧʦʣʠʪʠʢʘʭ ʦʙʱʘʪʴʩʷ ʩʚʦʙʦʜʥʦ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. ɺ 

ʧʨʦʮʝʩʩʝ ʫʪʚʝʨʞʜʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ ʚʳʩʰʝʝ ʧʘʨʪʠʡʥʦ-ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʫ-

ʢʦʚʦʜʩʪʚʦ ʚʳʙʨʘʣʦ ʧʫʪʴ ʧʦʜʘʚʣʝʥʠʷ ʠʥʘʢʦʤʳʩʣʠʷ ʚ ʣʶʙʦʤ ʝʛʦ ʧʨʦʷʚʣʝʥʠʠ. ʂʘʢ 

ʩʣʝʜʩʪʚʠʝ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʝ ʚʠʜʝʥʴʝ ʟʘʜʘʯ ʙʦʨʴʙʳ ʟʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʦʙʱʝ-

ʩʪʚʘ ʧʨʠʚʝʣʦ ʚ ʙʫʜʫʱʝʤ ʢ ʨʝʧʨʝʩʩʠʷʤ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʪʠʚ ʧʨʝʜʩʪʘʚʠʪʝ-

ʣʝʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ. 

https://iphlib.ru/greenstone3/library/collection/newphilenc/document/HASH2f2b90c678adbf2def7e2f
https://iphlib.ru/greenstone3/library/collection/newphilenc/document/HASH2f2b90c678adbf2def7e2f


10 

ɿʘ ʩʚʦʠ ʚʟʛʣʷʜʳ ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʧʨʠʛʦʚʘʨʠʚʘʣʠʩʴ ʢ ʩʤʝʨʪʥʦʡ ʢʘʟʥʠ 
ʇʨʦʪʘʛʦʨ ʠ ʉʦʢʨʘʪ. ʈʫʩʩʢʠʭ ʤʳʩʣʠʪʝʣʝʡ, ʠʟʛʥʘʥʥʳʭ ʥʘ çʬʠʣʦʩʦʬʩʢʦʤ ʧʘʨʦʭʦ-
ʜʝè, ʩʣʝʜʦʚʘʣʦ ʙʳ ʪʦʞʝ ʨʘʩʩʪʨʝʣʷʪʴ, ʥʦ ʩʜʝʣʘʪʴ ʵʪʦ ʦʬʠʮʠʘʣʴʥʦ ʙʳʣʦ ʧʨʦʙʣʝ-
ʤʘʪʠʯʥʦ, ʭʦʪʷ ʧʦʜʦʙʥʳʝ ʩʣʫʯʘʠ ʫʞʝ ʠʤʝʣʠʩʴ. ʊʘʢ, ʚ ʘʚʛʫʩʪʝ 1922 ʛʦʜʘ ʨʘʩʩʪʨʝ-
ʣʷʥʳ ʧʨʦʬʝʩʩʦʨ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʇʝʪʨʦʛʨʘʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʖ.ʇ. ʅʦʚʠʮ-
ʢʠʡ, ʶʨʠʩʪ-ʢʦʥʩʫʣʴʪʘʥʪ ʀ.ʄ. ʂʦʚʰʘʨʦʚ, ʘʨʭʠʤʘʥʜʨʠʪʳ ɺʝʥʠʘʤʠʥ ʠ ʉʝʨʛʠʡ.  
ʇʦʵʪʦʤʫ ʥʘ ʈʦʩʩʠʶ ɽʚʨʦʧʘ ʠ ʪʘʢ ʩʤʦʪʨʝʣʘ ʢʘʢ ʥʘ çʚʘʨʚʘʨʦʚè. ʃ.ɼ. ʊʨʦʮʢʠʡ ʧʦ 
ʧʦʚʦʜʫ ʚʳʩʳʣʢʠ ʠʟ ʩʪʨʘʥʳ ʬʠʣʦʩʦʬʦʚ ʚ ʠʥʪʝʨʚʴʶ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʞʫʨʥʘʣʫ ʪʘʢ 
ʠ ʚʳʩʢʘʟʘʣʩʷ: çʄʳ ʵʪʠʭ ʣʶʜʝʡ ʚʳʩʣʘʣʠ ʧʦʪʦʤʫ, ʯʪʦ ʨʘʩʩʪʨʝʣʷʪʴ ʠʭ ʥʝ ʙʳʣʦ ʧʦ-
ʚʦʜʘ, ʘ ʪʝʨʧʝʪʴ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦè [7]. ɸ ʚʝʜʴ ʵʪʦ ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʦʡ ʵʣʠʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʚʝʩʪʥʳʝ ʬʠʣʦʩʦʬʳ ʀ.ɸ. ʀʣʴʠʥ, ʄ.ɸ. ɹʝʨʜʷ-
ʝʚ, ʅ.ɸ. ʃʦʩʩʢʠʡ, ʉ.ʄ. ɹʫʣʛʘʢʦʚ, ʃ.ʇ. ʂʨʘʩʘʚʠʥ, ʉ.ʃ. ʌʨʘʥʢ, ʃ.ʀ. ʐʝʩʪʦʚ ʠ 
ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʠʟʛʥʘʥʠʠ ʦʢʘʟʘʣʠʩʴ ʠ ʪʘʤ ʜʝʩʷʪʠʣʝʪʠʷʤʠ ʪʚʦ-
ʨʠʣʠ, ʥʝʚʦʣʴʥʦ ʦʢʘʟʘʚʰʠʩʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʦʜʠʥʳ ʥʝ ʦʨʜʠʥʘʨʥʳʝ ʣʠʯʥʦʩʪʠ. 
ʇ.ɺ. ɸʣʝʢʩʝʝʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʧʦ ʰʠʨʦʪʝ ʠʥʪʝʨʝʩʦʚ ʛʨʫʧʧʘ ʨʫʩʩʢʠʭ ʬʠʣʦʩʦʬʦʚ-
ʠʜʝʘʣʠʩʪʦʚ ʚʧʦʣʥʝ ʧʨʝʜʩʪʘʚʣʷʣʘ ʤʠʨʦʚʫʶ ʬʠʣʦʩʦʬʠʶ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʤʳʩʣʝʥʠʠ 
ʞʠʟʥʝʥʥʳʭ, ʵʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠè [1, c. 12]. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʈʦʩʩʠʷ ʧʦʪʝʨʷʣʘ ʯʘʩʪʴ ʩʚʦʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʟʘʧʘʩʘ, ʘ ɽʚʨʦʧʘ ʠ 
ʜʨʫʛʦʡ ʤʠʨ ʝʛʦ ʧʨʠʦʙʨʝʣʠ. ʕʪʦ ʙʳʣ ʜʣʷ ʥʠʭ ʩʚʦʝʦʙʨʘʟʥʳʡ ʱʝʜʨʳʡ ʧʦʜʘʨʦʢ.  

ʄʝʭʘʥʠʟʤ ʦʪʙʦʨʘ ʢʘʥʜʠʜʘʪʦʚ ʥʘ ʜʝʧʦʨʪʘʮʠʶ ʚ 1920-ʝ ʛʦʜʳ ʙʳʣ ʤʥʦʛʦ-
ʫʨʦʚʥʝʚʳʤ. ʉʫʜʴʙʳ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʦʚʠʥʮʠʠ, ʨʝʰʘʣʠʩʴ ʥʝ ʩʪʦʣʴʢʦ ʚ ʮʝʥ-
ʪʨʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʠʷʭ, ʘ ʩʢʦʣʴʢʦ ʚ ʤʝʩʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. çʉʝʣʝʢʮʠʦʥʥʳʡè ʦʪ-
ʙʦʨ ʟʘʚʠʩʝʣ ʦʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʩ 
ʤʝʩʪʥʦʡ ʚʣʘʩʪʴʶ ʠ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʫʟʦʚ ʠ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʪ ʠʭ ʦʮʝʥʢʠ 
ʩʪʝʧʝʥʠ çʦʧʘʩʥʦʩʪʠè ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʘʥʜʠʜʘʪʘ. ʀʤʝʥʥʦ ʩ ʧʦʜʘʯʠ ʤʝʩʪʥʦʛʦ ʨʫ-
ʢʦʚʦʜʩʪʚʘ ʮʝʥʪʨʘʣʴʥʘʷ ʚʣʘʩʪʴ ʚʢʣʶʯʘʣʘ ʫʯʝʥʳʭ ʚ ʩʧʠʩʢʠ ʥʘ ʠʟʛʥʘʥʠʝ. ɺ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘʭ, ʠʩʭʦʜʷʱʠʭ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʢʦʥʮʝ ʪʝʢʩʪʘ ʦʙʦʟʥʘʯʘʣʠʩʴ ʪʠʧʠʯʥʳʝ 
ʚʳʩʢʘʟʳʚʘʥʠʷ: çʪʠʧ ʚʨʝʜʥʳʡè, çʪʠʧ ʚʝʩʴʤʘ ʚʨʝʜʥʳʡè, çʜʦʩʪʘʪʦʯʥʦ ʚʨʝʜʥʳʡè, 
çʬʠʛʫʨʘ ʦʯʝʥʴ ʚʨʝʜʥʘè, çʵʣʝʤʝʥʪ ʚʨʝʜʝʥè. ʅʘʠʙʦʣʝʝ ʥʘʩʪʦʨʘʞʠʚʘʣʘ ʦʮʝʥʢʘ ʨʫ-
ʢʦʚʦʜʩʪʚʘ ï çʚʨʝʜʥʳʡ ʢʦʥʪʨʨʝʚʦʣʶʮʠʦʥʥʳʡ ʵʣʝʤʝʥʪè [3, ʩ. 92-94]. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʚʩʷ ʵʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʘʞʘʣʘ ʙʦʨʴʙʫ ʩʦ ʩʚʦʙʦʜʥʦʡ ʤʳʩʣʴʶ, ʢʘʢ ʷʚʣʝʥʠʷ 
ʢʫʣʴʪʫʨʳ ʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʯʘʩʪʴ ʦʙʱʝʛʦ ʧʨʦ-
ʮʝʩʩʘ ʜʨʫʛʦʛʦ ʬʝʥʦʤʝʥʘ ï ʬʝʥʦʤʝʥʘ ʠʟʛʥʘʥʠʷ.  

ʅʘʧʨʘʚʣʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʫʜʘʨʘ, ʩʤʳʩʣ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʣʩʷ ʞʝʣʘʥʠʝʤ 
ʧʦʩʪʘʚʠʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʩʣʫʞʙʫ ʠʜʝʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʮʝʧʮʠʷʤ, ʧʦʜ-
ʚʝʨʛʣʠʩʴ ʫʯʝʥʳʝ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʧʣʘʥʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʩʧʣʝʩʢʦʤ ʥʦ-
ʚʳʭ, ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʠʩʭʦʜʠʣʘ 
ʟʘʤʝʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʫʯʝʥʳʭ. ʆʜʥʦʡ ʠʟ çʤʷʛʢʠʭ 
çʬʦʨʤ ʠʭè ʧʝʨʝʚʦʩʧʠʪʘʥʠʷ ʙʳʣʠ ʫʚʦʣʴʥʝʥʠʷ ʠʟ ʚʫʟʦʚ, ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 
ʟʘʧʨʝʪ ʟʘʥʠʤʘʪʴʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ 
ʥʘʫʯʥʳʝ ʦʙʱʝʩʪʚʘ, ʧʫʙʣʠʢʦʚʘʪʴ ʪʨʫʜʳ ʠ ʪ.ʧ. ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʚʩʧʦʤʥʠʪʴ ʤʠʥʠʩʪʨʘ ʧʨʦʩʚʝʱʝʥʠʷ ɸ.ɸ. ʐʠʨʠʥʩʢʦʛʦ-

ʐʠʭʤʘʪʦʚʘ, ʢʦʪʦʨʦʤʫ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʠʟʚʝʩʪʥʘʷ ʬʨʘʟʘ çʇʦʣʴʟʘ ʬʠʣʦʩʦʬʠʠ ʥʝ 

ʜʦʢʘʟʘʥʘ, ʘ ʚʨʝʜ ʦʪ ʥʝʸ ʚʦʟʤʦʞʝʥè. ʉʫʞʜʝʥʠʝ ʫʙʝʜʠʣʦ ʠʤʧʝʨʘʪʦʨʘ ʅʠʢʦʣʘʷ I, 

ʯʪʦ ʩ ʣʠʯʥʦʩʪʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʵʪʫ ʥʘʫʢʫ, ʜʘ ʠ ʩ ʩʘʤʦʡ ʥʘʫʢʦʡ, ʣʫʯʰʝ ʥʝ 

ʩʚʷʟʳʚʘʪʴʩʷ. ɸ ʧʝʨʚʳʡ ʢʪʦ ʧʦʩʪʨʘʜʘʣ ʦʪ ʫʧʦʤʷʥʫʪʦʛʦ ʠʤʧʝʨʘʪʦʨʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 
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ʩʪʘʣ ʇ.ʗ. ʏʘʘʜʘʝʚ. ʄʳʩʣʠʪʝʣʴ, ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ, ʧʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʫʯʝʥʳʭ, ʥʘʩʪʦʷʱʘʷ ʨʫʩʩʢʘʷ ʬʠʣʦʩʦʬʠʷ. ɿʘ ʩʚʦʠ çʌʠʣʦʩʦʬʩʢʠʝ 

ʧʠʩʴʤʘè ʦʥ ʙʳʣ ʦʙʲʷʚʣʝʥ ʩʫʤʘʩʰʝʜʰʠʤ, ʠʙʦ ʧʦʩʪʘʚʠʣ ʧʦʜ ʩʦʤʥʝʥʠʝ ʩʣʦʞʠʚ-

ʰʠʡʩʷ ʦʙʱʝʩʪʚʝʥʥʳʡ ʧʦʨʷʜʦʢ ʠ ʚʩʝ ʪʦ, ʯʪʦ ʝʤʫ ʧʨʝʜʰʝʩʪʚʦʚʘʣʦ. 

ɺ 1922 ʛʦʜʫ ʚ ʞʫʨʥʘʣʝ çʇʦʜ ʟʥʘʤʝʥʝʤ ʤʘʨʢʩʠʟʤʘè ʧʫʙʣʠʢʫʶʪʩʷ ʩʪʘʪʴʠ 

ʉ.ʂ. ʄʠʥʠʥʘ, ʠʟʚʝʩʪʥʦʛʦ ʧʘʨʪʠʡʥʦʛʦ ʜʝʷʪʝʣʷ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʂʦʤʤʫʥʠʟʤ ʠ 

ʬʠʣʦʩʦʬʠʷè, çʌʠʣʦʩʦʬʠʶ ʟʘ ʙʦʨʪ!è [1, c. 9]. ʋʞʝ ʩʘʤʦ ʥʘʟʚʘʥʠʝ ʧʦʩʣʝʜʥʝʡ ʝʛʦ 

ʨʘʙʦʪʳ ʛʦʚʦʨʠʪ ʦ ʩʦʜʝʨʞʘʥʠʠ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʬʠʣʦʩʦʬʠʷ ʚʨʘʞʜʝʙʥʘ ʧʨʦ-

ʣʝʪʘʨʠʘʪʫ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʫʨʞʫʘʟʥʳʡ ʤʝʪʦʜ. ʆʥʘ ʠʩʢʘʞʘʝʪ ʨʝʘʣʴʥʳʡ ʦʙ-

ʨʘʟ ʤʠʨʘ, ʧʦʵʪʦʤʫ ʚ ʩʦʟʥʘʥʠʠ ʧʨʦʣʝʪʘʨʠʘʪʘ ʜʦʣʞʥʘ ʚʳʪʝʩʥʷʪʴʩʷ çʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡè ʥʘʫʢʦʡ. 

ʆʩʪʘʚʰʠʝʩʷ ʚ ʈʦʩʩʠʠ ʤʳʩʣʠʪʝʣʠ ʚʩʪʘʣʠ ʧʝʨʝʜ ʚʳʙʦʨʦʤ ʚ ʧʨʠʥʷʪʠʠ ʩʣʦʞ-

ʥʳʭ ʨʝʰʝʥʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʬʠʣʦʩʦʬʩʢʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʨʝʬʣʝʢʩʠʷ ʠ ʩʚʦʙʦ-

ʜʦʤʳʩʣʠʝ ʪʨʝʙʦʚʘʣʠ ʦʪ ʥʠʭ ʥʝʪʝʨʧʠʤʦʩʪʠ ʢ ʠʥʘʢʦʤʳʩʣʠʶ, ʪʝʤ ʙʦʣʝʝ ʢ ʨʝʧʨʝʩ-

ʩʠʚʥʦʡ ʧʦʣʠʪʠʢʝ. ʉ ʜʨʫʛʦʡ, ʩʣʝʜʫʷ ʩʫʞʜʝʥʠʶ çʫʯʝʥʠʝ ʄʘʨʢʩʘ ʚʩʝʩʠʣʴʥʦ, ʧʦ-

ʪʦʤʫ ʯʪʦ ʦʥʦ ʚʝʨʥʦè. [6, ʩ. 40-48], ʥʦʚʳʝ ʧʘʨʪʠʡʥʳʝ ʠʜʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ 

ʥʝ ʦʩʪʘʚʠʣʠ ʚʳʙʦʨʘ ʤʝʞʜʫ ʤʘʨʢʩʠʟʤʦʤ ʠ ʜʨʫʛʦʡ ʢʘʢʦʡ-ʣʠʙʦ ʬʠʣʦʩʦʬʩʢʦʡ ʧʦ-

ʟʠʮʠʝʡ. ʀʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʢʨʦʤʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʠ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʠʟ-

ʤʘ ʪʝʧʝʨʴ ʥʝ ʟʥʘʣʠ. ʇʦʜʦʙʥʘʷ ʠʜʝʦʣʦʛʝʤʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʩʨʝʜʥʝʚʝʢʦʚʳʝ ʜʦʛʤʘ-

ʪʳ ʠ ʩʭʦʣʘʩʪʠʢʫ ʦʪ ʢʦʪʦʨʳʭ ʝʩʣʠ ʤʳʩʣʠʪʝʣʴ ʦʪʩʪʫʧʘʣ, ʪʦ ʟʘʩʣʫʞʠʚʘʣ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʩʘʥʢʮʠʠ. 

ʅʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʢʦʤʫ ʟʘʢʦʥʫ? ʂʘʢ ʠʟʚʝʩʪʥʦ, ʫʞʝ ʯʝʨʝʟ ʜʝʩʷʪʴ ʩ ʥʝ-

ʙʦʣʴʰʠʤ ʣʝʪ ʚ ʉʉʉʈ, ʥʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʧʨʘʚʘ, ʥʠ ʩʫʜʘ ʢʘʢ ʪʘʢʦʚʦʛʦ ʥʝ ʦʩʪʘʥʝʪʩʷ. 

ɹʫʜʝʪ ʣʠʰʴ ʬʦʨʤʘʣʴʥʦʝ ʞʘʣʢʦʝ ʩʫʜʠʣʠʱʝ, ʧʦ ʫʢʘʟʢʝ ʠ ʨʘʟʥʘʨʷʜʢʝ ʩʚʝʨʭʫ. ʉʫʜʴ-

ʙʳ ʣʶʜʝʡ ʙʫʜʝʪ ʨʝʰʘʪʴ ʥʝ ʩʫʜ. ʅʦʚʦʝ ʥʘʧʠʩʘʥʥʦʝ ʶʨʠʜʠʯʝʩʢʦʝ ʧʨʘʚʦ ʧʨʦʚʦʟʛʣʘ-

ʩʷʪ, ʥʦ ʩʣʝʜʦʚʘʪʴ ʝʤʫ ʙʫʜʫʪ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ. çʉʦʟʜʘʚ ʣʝʛʠʪʠʤʘʮʠʶ ʩʣʦʞʠʚʰʝ-

ʛʦʩʷ ʩʦʮʠʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ, ʧʨʠʩʚʦʠʚ ʬʫʥʢʮʠʠ ʪʦʡ ʥʫʞʥʦʡ ʝʡ ʟʘʢʦʥʥʦʩʪʠ ʠ ʧʨʘ-

ʚʦʧʦʨʷʜʢʘ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʱʝʩʪʚʦʤ ʠ ʫʩʧʝʰ-

ʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʬʠʩʢʘʣʴʥʳʭ ʟʘʜʘʯ ʚʣʘʩʪʴ çʫʤʝʨʪʚʠʣʘè ʬʠʣʦʩʦʬʩʢʫʶ 

ʤʳʩʣʴ, ʥʦ ʧʨʘʚʦʚʦʡ ʧʦʨʷʜʦʢ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʠ ʟʘʢʨʝʧʣʸʥè [5, ʩ. 20]. 

ʋʥʠʯʪʦʞʠʣʘ ʣʠ ʬʠʣʦʩʦʬʠʶ ʚʳʩʳʣʢʘ ʦʩʥʦʚʥʳʭ ʫʯʝʥʳʭ ʠʟ ʈʦʩʩʠʠ? ʄʦʞ-

ʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ ï ʥʝʪ. ʄʳʩʣʴ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʨʫʰʠʪʴ, ʪʝʤ ʙʦʣʝʝ ʧʨʦ-

ʛʨʝʩʩʠʚʥʫʶ, ʯʪʦ ʤʥʦʛʦ ʨʘʟ ʜʦʢʘʟʳʚʘʣʦʩʴ ʚ ʭʦʜʝ ʠʩʪʦʨʠʠ ʬʠʣʦʩʦʬʠʠ. ʀ ʚ ʪʦ ʥʝ-

ʣʸʛʢʦʝ ʚʨʝʤʷ ʬʠʣʦʩʦʬʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʜʘʣʴʰʝ, ʥʦ ʫʞʝ ʥʝ ʩʪʦʣʴ ʦʪʢʨʳʪʦ, ʘ ʯʝʨʝʟ 

ʥʠʟʦʚʳʝ ʠʥʠʮʠʘʪʠʚʳ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ʀʭ ʠʜʝʠ ʙʳʣʠ ʟʘʚʫʘʣʠʨʦʚʘ-

ʥʳ, ʧʦʩʢʦʣʴʢʫ ʜʦ ʩʤʝʨʪʠ ʉʪʘʣʠʥʘ, ʯʝʣʦʚʝʢʘ, ʢʦʪʦʨʳʡ ʧʳʪʘʣʩʷ ʨʘʩʩʫʞʜʘʪʴ ʥʝ ʧʦ 

ʤʘʨʢʩʠʩʪʢʦ-ʣʝʥʠʥʩʢʠʤ ʣʝʢʘʣʘʤ, ʤʦʛʣʠ ʠ ʨʘʩʩʪʨʝʣʷʪʴ. ʀ ʚʩʝ ʞʝ ʥʝʢʦʪʦʨʳʝ ʬʘ-

ʢʫʣʴʪʝʪʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʶʨʠʜʠʯʝʩʢʠʝ, ʧʨʦʚʦʜʠʣʠ ʟʘʱʠʪʫ ʜʠʩʩʝʨʪʘʮʠʡ ʥʘ ʬʠʣʦ-

ʩʦʬʩʢʠʝ ʪʝʤʳ. 

ɹʳʣʘ ʠ ʜʨʫʛʘʷ ʬʠʣʦʩʦʬʠʷ, ʚʝʜʴ ʩʦʚʝʪʩʢʘʷ ʚʣʘʩʪʴ ʥʫʞʜʘʣʘʩʴ ʚ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʭ ʢʘʜʨʘʭ ʧʨʦʧʘʛʘʥʜʠʩʪʦʚ ʠ ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʣʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩ-

ʪʘʚʰʠʭʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɿʥʘʥʠʷ ʤʥʦʛʠʭ ʠʟ ʥʠʭ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʥʦʚʦʡ ʤʘʨʢʩʠʩʪʩʢʦʡ ʠʜʝʦʣʦʛʠʠ. ʆʪʯʘʩʪʠ ʜʘʞʝ ʥʝ ʪʦʡ, ʢʘʢʫʶ ʧʨʝʜʩʪʘʚʣʷʣ 

ʩʝʙʝ ʩʘʤ ʄʘʨʢʩ. ʆʥʠ ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʚ ʛʘʟʝʪʘʭ ʠ ʞʫʨʥʘʣʘʭ, ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʥʘʫʯ-

ʥʳʭ ʜʠʩʢʫʩʩʠʷʭ ʠ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʥʦ ʧʦʜ ʦʩʦʙʳʤ çʧʨʠʩʤʦʪʨʦʤè. ʕʪʦ ʚʨʝʤʷ ʭʦ-
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ʨʦʰʦ ʦʧʠʩʘʥʦ ɸʥʘʪʦʣʠʝʤ ʈʳʙʘʢʦʚʳʤ ʚ ʨʦʤʘʥʝ çɼʝʪʠ ɸʨʙʘʪʘè, ʢʦʛʜʘ ʦʜʠʥ ʠʟ 

ʛʝʨʦʝʚ ʨʘʩʩʫʞʜʘʝʪ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. çʇʝʨʝʜ ʣʝʢʮʠʝʡ ʷ ʦʙʷʟʘʥʘ 

ʧʨʝʜʩʪʘʚʠʪʴ ʘʛʠʪʧʨʦʧʫ ʧʦʣʥʳʡ ʪʝʢʩʪ ʩʚʦʝʛʦ ʚʳʩʪʫʧʣʝʥʠʷ, ʝʛʦ ʧʨʦʚʝʨʷʝʪ ʧʦʣʫ-

ʛʨʘʤʦʪʥʳʡ ʠ ʪʨʫʩʣʠʚʳʡ ʜʦʣʜʦʥ, ʚʳʤʘʨʳʚʘʝʪ ʣʶʙʫʶ ʤʦʶ ʤʳʩʣʴ, ʦʩʪʘʚʣʷʝʪ ʪʦ, 

ʯʪʦ ʝʩʪʴ ʚ ʛʘʟʝʪʘʭ, ʠ ʚ ʪʦʤ ʚʠʜʝ, ʢʘʢ ʵʪʦ ʥʘʧʝʯʘʪʘʥʦ ʚ ʛʘʟʝʪʘʭ, ʠ ʷ ʜʦʣʞʥʘ ʧʦʚʪʦ-

ʨʷʪʴ ʵʪʠ ʩʣʦʚʘ, ʵʪʫ ʥʝʣʝʧʠʮʫ, ʵʪʫ ʙʨʘʥʴ ʠ ʚʨʘʥʴʝè. 

ʆʙ ʠʩʪʦʨʠʠ çʬʠʣʦʩʦʬʩʢʦʛʦ ʧʘʨʦʭʦʜʘè ʥʘʧʠʩʘʥʦ ʤʥʦʛʦ, ʥʦ ʜʦ ʩʠʭ ʧʦʨ 

ʩʫʜʴʙʳ ʤʥʦʛʠʭ ʝʛʦ çʧʘʩʩʘʞʠʨʦʚè ʦʩʪʘʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ɸ.ʅ. ʏʫʤʘʢʦʚ, ʩʨʘʚ-

ʥʠʚʰʠʡ ʫʝʭʘʚʰʠʭ ʫʯʝʥʳʭ ʩ ʨʝʣʠʢʪʦʚʳʤ ʠʟʣʫʯʝʥʠʝʤ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʬʘʢʪʠʯʝʩʢʠ 

ʨʝʯʴ ʠʜʝʪ ʦ ʢʫʣʴʪʫʨʥʦʤ ʠ ʥʨʘʚʩʪʚʝʥʥʦʤ ʨʘʟʣʦʤʝ, ʝʩʣʠ ʥʝ ʩʢʘʟʘʪʴ ʙʦʣʴʰʝ ï ʦ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʛʝʜʠʠ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘè [11, c. 307]. ʉʫʞʜʝʥʠʝ ʘʚʪʦʨʘ ʢʘʩʘʝʪ-

ʩʷ ʠ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʉ ʬʝʚʨʘʣʷ 2022 ʛʦʜʘ ʠʟ ʥʘʰʝʡ ʩʪʨʘʥʳ ʫʝʭʘʣʠ ʧʦ ʨʘʟ-

ʥʳʤ ʧʦʜʩʯʸʪʘʤ ʦʪ 500 ʪʳʩ. ʜʦ 1 ʤʣʥ ʛʨʘʞʜʘʥ [10]. ʉʨʝʜʠ ʥʠʭ ʠʤʝʶʪʩʷ ʠ ʬʠʣʦ-

ʩʦʬʳ, ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʧʦ ʧʨʦʬʝʩʩʠʠ, ʥʦ ʧʦ ʜʫʭʫ, ʨʝʬʣʝʢʩʠʠ ʠ ʩʚʦʙʦʜʦʤʳʩʣʠʶ. 

ʀʭ ʥʠʢʪʦ ʥʘʩʠʣʴʥʦ, ʢʦʥʝʯʥʦ, ʥʝ ʚʳʛʦʥʷʣ. ʆʥʠ ʩʘʤʠ ʧʨʠʥʷʣʠ ʨʝʰʝʥʠʝ. ɺʦʟʤʦʞ-

ʥʦ ʩ ʚʦʣʥʦʡ ʵʤʠʛʨʘʮʠʠ çʟʘʛʨʘʥʠʮʘè ʩʥʦʚʘ ʧʦʣʫʯʠʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʦʜʘʨʦʢ 

ʦʪ ʈʦʩʩʠʠ. ʆ ʠʭ ʨʦʣʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʝʱʸ ʨʘʥʦ ʛʦʚʦʨʠʪʴ; ʥʫʞʥʦ, ʯʪʦʙʳ ʧʨʦʰʣʦ 

ʚʨʝʤʷ ʜʣʷ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʠʭ ʨʘʙʦʪ. ʅʦ ʢʘʢ ʤʠʥʠʤʫʤ ʥʝʣʴʟʷ 

ʦʩʢʦʨʙʣʷʪʴ, ʯʪʦ ʦʥʠ çʪʣʝʥ ʠ ʤʫʩʦʨè ʠ ʣʠʰʘʪʴ çʚʩʝʭ ʫʝʟʞʘʶʱʠʭ ʛʨʘʞʜʘʥʩʪʚʘ ʠ 

ʧʨʘʚʘ ʥʘ ʚʦʟʚʨʘʱʝʥʠʝè. ʕʤʠʛʨʘʮʠʷ ï ʦʯʝʥʴ ʪʷʞʸʣʦʝ ʩʦʩʪʦʷʥʠʝ ʣʶʜʝʡ. ʄʥʦʛʠʝ 

ʛʦʜʳ ʫʭʦʜʷʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʚ ʞʠʟʥʠ, ʚ ʯʫʞʦʡ ʢʫʣʴʪʫʨʝ, ʯʫʞʦʡ 

ʩʪʨʘʥʝ. ʋ ʯʝʣʦʚʝʢʘ ʚʩʝʛʜʘ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʰʘʥʩ ʠ ʥʘʜʝʞʜʘ ʥʘ ʣʫʯʰʝʝ. ʅʘʜʦ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʣʶʜʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ. ʂʪʦ-ʪʦ 

ʦʩʪʘʣʩʷ ʚ ʥʝʜʘʣʝʢʦʤ ʧʨʦʰʣʦʤ, ʘ ʢʪʦ-ʪʦ ʚʩʸ ʝʱʝ ʧʝʱʝʨʥʳʡ ʯʝʣʦʚʝʢ. ʂʘʢ ʛʦʚʦʨʠʣ 

ɸʥʜʨʝʡ ʈʫʙʣʝʚ, ʚ ʦʜʥʦʠʤʝʥʥʦʤ ʬʠʣʴʤʝ ɸʥʜʨʝʷ ʊʘʨʢʦʚʩʢʦʛʦ çʃʶʜʷʤ ʯʘʱʝ 

ʥʫʞʥʦ ʥʘʧʦʤʠʥʘʪʴ, ʯʪʦ ʦʥʠ ʣʶʜʠ, ʨʫʩʩʢʠʝ. ʆʜʥʘ ʢʨʦʚʴ ï ʦʜʥʘ ʟʝʤʣʷè, ʠ ʪʦʛʜʘ, 

ʜʦʙʘʚʠʤ: ʫ ʥʘʩ ʚʩʝ ʧʦʣʫʯʠʪʩʷ.  

ɺ 1922 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʴʶ ʦʧʝʨʘʮʠʠ ʧʦ çʧʝʨʝ-

ʚʦʩʧʠʪʘʥʠʶè ʥʘʫʯʥʦʡ ʠʥʪʝʣʣʠʛʝʥʮʠʠ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʚ ʚʝʜʫʱʠʭ 

ʫʯʝʙʥʦ-ʥʘʫʯʥʳʭ ʮʝʥʪʨʘʭ ʩʪʨʘʥʳ, ʙʳʣʠ ʘʨʝʩʪʦʚʘʥʳ ʠ ʚʳʩʣʘʥʳ ʜʝʩʷʪʢʠ ʝʸ ʧʨʝʜ-

ʩʪʘʚʠʪʝʣʝʡ. ʗʚʣʷʷʩʴ ʦʜʥʦʡ ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʬʦʨʤ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʜʫʭʘ, 

ʬʠʣʦʩʦʬʠʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʩʪʨʘʜʘʣʘ ʦʪ ʪʘʢʦʛʦ ʠʟʛʥʘʥʠʷ, ʚʝʜʴ ʵʪʦ ʙʳʣʦ ʥʝ ʵʧʠ-

ʟʦʜʠʯʥʳʤ ʷʚʣʝʥʠʝʤ, ʧʦʜʦʙʥʦ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʤ ʠʣʠ ʙʦʣʝʝ ʧʦʟʜʥʠʤ ʚʦʣʥʘʤ 

ʤɻʠʛʨʘʮʠʠ. ʋʨʦʚʝʥʴ ʨʫʩʩʢʦʡ ʬʠʣʦʩʦʬʠʠ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ ʙʳʣ ʚʳʩʦʢʠʤ, ʘ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʝʩʳ ʠʟʛʥʘʥʥʳʭ ʦʭʚʘʪʳʚʘʣʠ ʚʝʩʴ ʩʧʝʢʪʨ ʪʦʛʜʘʰʥʝʡ ʧʨʦʙʣʝ-

ʤʘʪʠʢʠ ï ʦʪ ʪʝʦʣʦʛʠʠ ʜʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. ʀʟʛʥʘʥʠʝ ʚʳʜʘʶʱʠʭʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʬʠʣʦʩʦʬʠʠ ʟʘʜʝʨʞʘʣʦ ʝʝ ʨʘʟʚʠʪʠʝ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ, ʘ ʪʝʤ, ʢʪʦ ʦʩ-

ʪʘʣʩʷ ʚ ʈʦʩʩʠʠ (ʃ.ʅ. ɻʫʤʠʣʝʚ, ʀ.ʕ. ɹʘʙʝʣʴ, ɸ.ʂ. ɻʣʘʜʢʦʚ, ʅ.ɸ. ɿʘʙʦʣʦʮʢʠʡ, 

ʆ.ʕ. ʄʘʥʜʝʣʴʰʪʘʤ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ), ʙʳʣʘ ʫʛʦʪʦʚʘʥʘ ʢʫʜʘ ʙʦʣʝʝ ʞʝʩʪʢʘʷ ʠ 

ʩʪʨʘʰʥʘʷ ʫʯʘʩʪʴ. ʉʪʦʠʪ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʬʠʣʦʩʦʬʠʷ ʩʝʛʦʜʥʷʰʥʝʛʦ ʜʥʷ ʥʝ ʙʫʜʝʪ 

ʦʩʪʘʥʦʚʣʝʥʘ ʜʘʞʝ ʬʦʨʤʘʣʴʥʦ. ʇʨʠ ʚʩʝʭ ʫʩʣʦʚʠʷʭ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʢʦʪʦʨʳʝ 

ʜʠʢʪʫʶʪ ʬʠʣʦʩʦʬʠʠ ʥʝʧʨʦʩʪʦʝ ʩʦʮʠʘʣʴʥʦʝ ʙʳʪʠʝ, ʝʸ ʧʨʠʨʦʜʫ ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ 

ʠʩʪʦʨʠʷ ʫʥʠʯʪʦʞʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. çʌʠʣʦʩʦʬʩʢʠʡ ʧʘʨʦʭʦʜè, ʧʦ ʤʝʪʢʦʤʫ ʟʘʤʝ-

ʯʘʥʠʶ ʇʝʪʨʘ ɸʣʝʢʩʝʝʚʘ, çʩʪʘʣ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʢʦʪʦʨʦʤ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʦʙʣʝʤʘ ʚʦʟʚʨʘʱʝʥʠʷ, ʫʪʨʘʯʝʥʥʦʛʦ (çʚʳʩʣʘʥʥʦʛʦè) ʧʨʦ-
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ʰʣʦʛʦ, ʠ ʧʨʦʙʣʝʤʘ ʜʫʭʦʚʥʦʛʦ ʧʦʠʩʢʘ. ʇʘʨʦʭʦʜ ï ʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʧʦʩʪʦʷʥʥʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʠʞʝʥʠʠ, ʜʘʞʝ ʝʩʣʠ ʧʨʦʩʪʦ ʢʘʯʘʝʪʩʷ ʥʘ ʚʦʣʥʘʭè [2]. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʩʫʱʝʩʪʚʣʝʥ ʘʥʘʣʠʟ ʢʘʪʝʛʦʨʠʡ: ʧʨʘʚʦʚʘʷ ʘʢʩʠʦʤʘ ʠ 

ʧʨʘʚʦʚʦʡ ʦʙʳʯʘʡ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʙʱʠʝ ʠ ʦʪ-

ʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʷʚʣʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʦ, 



14 

ʯʪʦ ʦʙʝ ʢʘʪʝʛʦʨʠʠ ʠʤʝʶʪ ʜʘʚʥʝʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʷʚ-

ʣʷʶʪʩʷ ʚʦʧʣʦʱʝʥʠʝʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʘʭ ʧʦʣʫʯʘʝʪ ʟʘʢʨʝʧʣʝʥʠʝ ʚ ʧʨʘʚʦʚʳʭ ʥʦʨʤʘʭ. ʆʪʣʠʯʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʢʘʪʝʛʦʨʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦ ʰʠʨʦʪʝ ʠʭ ʧʨʠʟʥʘʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʶ ʥʘ-

ʢʦʧʣʝʥʥʦʛʦ ʚ ʥʠʭ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʘʚʦʚʘʷ ʘʢʩʠʦʤʘ, ʩʝʥʪʝʥʮʠʷ, ʧʨʘʚʦʚʦʡ ʦʙʳʯʘʡ, ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʧʨʘʚʦʚʘʷ ʢʘʪʝʛʦʨʠʷ 
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In the course of the analysis, the general and distinctive features of the phenomena 

under consideration are established. In particular, it is established that both categories 
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ɺʦʧʨʦʩ ʦ ʩʦʦʪʥʦʰʝʥʠʠ ʧʨʘʚʦʚʳʭ ʘʢʩʠʦʤ ʩʦ ʩʤʝʞʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʪʨʘ-

ʜʠʮʠʦʥʥʦ ʚʳʟʳʚʘʝʪ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʦʥʠ ʧʦʜʚʝʨʛʘʣʠʩʴ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʚ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʧʨʘʚʦʚʳʤʠ ʥʦʨʤʘʤʠ [6, ʩ. 52-56], 

ʧʨʠʥʮʠʧʘʤʠ [9], ʧʨʝʟʫʤʧʮʠʷʤʠ [5] ʠ ʬʠʢʮʠʷʤʠ [7], ʦʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝ-

ʤʝʥʠ ʚʦʧʨʦʩ ʦʙ ʠʭ ʩʦʦʪʥʦʰʝʥʠʠ ʩ ʧʨʘʚʦʚʳʤ ʦʙʳʯʘʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʩʣʝʜʦ-

ʚʘʥ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʳʝ ʠ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ 

ʜʘʥʥʦʡ ʪʝʤʝ ʘʚʪʦʨʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʳ, ʘ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʩʚʷʱʝʥʥʳʤ ʩʘʤʠʤ 

ʧʨʘʚʦʚʳʤ ʘʢʩʠʦʤʘʤ ʠ ʧʨʘʚʦʚʳʤ ʦʙʳʯʘʷʤ, ʫʢʘʟʘʥʥʳʝ ʷʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʝʜ-

ʧʨʠʥʷʪʴ ʧʦʧʳʪʢʫ ʧʨʦʚʝʜʝʥʠʷ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. ʎʝ-

ʣʴʶ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʙʱʠʭ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʷʚʣʝʥʠʡ. 

ʀʪʘʢ, ʧʝʨʚʳʝ ʫʧʦʤʠʥʘʥʠʷ ʦʙ ʘʢʩʠʦʤʝ ʢʘʢ ʧʨʘʚʦʚʦʤ ʷʚʣʝʥʠʠ ʤʦʞʥʦ ʦʪʥʝ-

ʩʪʠ ʢʦ ʚʨʝʤʝʥʘʤ ʨʠʤʩʢʦʛʦ ʧʨʘʚʘ, ʥʘʧʨʠʤʝʨ, ʂʚʠʥʪʠʣʠʘʥ ï ʨʠʤʩʢʠʡ ʨʠʪʦʨ ʠ ʘʚ-

ʪʦʨ ʩʘʤʦʛʦ ʧʦʣʥʦʛʦ ʫʯʝʙʥʠʢʘ ʦʨʘʪʦʨʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʜʦʰʝʜʰʝʛʦ ʜʦ ʥʘʩ ʩʦ ʚʨʝ-

ʤʝʥ ʘʥʪʠʯʥʦʩʪʠ, ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʜʦʚʦʜ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʩʧʦʩʦʙ ʜʦʢʘʟʳʚʘʪʴ 

ʦʜʥʦ ʯʝʨʝʟ ʜʨʫʛʦʝ ʠ ʪʦ, ʯʪʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʦʤʥʝʥʠʶ, ʜʦʢʘʟʳʚʘʪʴ ʯʝʨʝʟ ʘʢʩʠʦʤʫ, 

çʪʦ ʠ ʥʫʞʥʦ, ʯʪʦʙʳ ʚ ʢʘʞʜʦʤ ʜʝʣʝ ʙʳʣʠ ʪʘʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝ-

ʙʦʚʘʣʠ ʙʳ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʠʙʦ ʥʝʯʝʤ ʙʳʣʦ ʙʳ ʜʦʢʘʟʳʚʘʪʴ ʠʣʠ ʧʦʜʪʚʝʨʞʜʘʪʴ, 
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ʝʩʣʠ ʙʳ ʥʝ ʠʤʝʣʦʩʴ ʩʢʘʟʘʪʴ ʥʠʯʝʛʦ ʚʝʨʥʦʛʦ, ʠʣʠ ʪʘʢʦʚʳʤ ʢʘʞʫʱʝʛʦʩʷ, ʜʘʙʳ ʩʦ-

ʤʥʠʪʝʣʴʥʦʝ ʩʜʝʣʘʪʴ ʚʝʨʦʷʪʥʳʤè [4, ʩ. 17]. 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ɼʨʝʚʥʠʡ ʈʠʤ ʙʳʣ ʩʣʘʚʝʥ ʚʳʜʘʶʱʠʤʠʩʷ ʶʨʠʩʪʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʦʪʚʝʯʘʣʠ ʥʘ ʟʘʧʨʦʩʳ ʦʙʱʝʩʪʚʝʥʥʦʡ, ʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʶʨʠʜʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ. ʉʘʤʦ ʞʝ ʨʠʤʩʢʦʝ ʧʨʘʚʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʨʘʟʚʠʚʘʣʦʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʝ 

ʩʪʦʣʴʢʦ ʬʠʣʦʩʦʬʩʢʦ-ʧʨʘʚʦʚʳʭ ʪʝʦʨʠʡ, ʩʢʦʣʴʢʦ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʳʭ ʦʪʥʦʰʝʥʠʡ 

[3, ʩ. 45]. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʝ ʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʶʨʠʩʪʳ ʥʘʟʳʚʘʶʪ ʘʢʩʠʦʤʘʤʠ, ʚ ʨʠʤʩʢʦʤ ʧʨʘʚʝ ʩʥʘʯʘʣʘ ʩʪʘʣʠ ʫʧʦʪʨʝʙʣʷʪʴʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʘʧʦʬʝʛʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʮʠʪʠʨʫʝʤʳʭ ʠʟ ʘʥʪʠʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚʥʝ ʢʦʥ-

ʪʝʢʩʪʘ. ɼʘʣʝʝ ʦʥʠ çʧʨʝʚʨʘʱʘʣʠʩʴè ʚ ʥʨʘʚʦʫʯʠʪʝʣʴʥʳʝ ʠʟʨʝʯʝʥʠʷ, ʘʬʦʨʠʟʤʳ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʣʠ ʥʦʩʠʪʴ ʥʘʨʠʮʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʠʙʦ ʩʣʫʞʠʣʠ ʜʣʷ ʢʨʘʪʢʠʭ ʠʟ-

ʨʝʯʝʥʠʡ ʥʘʟʠʜʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [8], ʥʦ ʥʝ ʪʦʣʴʢʦ. ɺ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ 

ʧʦʜ ʥʠʤʠ ʧʦʥʠʤʘʣʦʩʴ ʤʥʝʥʠʝ, ʢʦʨʦʪʢʦ ʚʳʨʘʞʝʥʥʳʡ ʚʟʛʣʷʜ ʥʘ ʯʪʦ-ʣʠʙʦ [2], ʠ, 

ʤʦʞʝʪ ʙʳʪʴ, ʧʦʵʪʦʤʫ ʧʦʜʦʙʥʳʝ ʚʳʨʘʞʝʥʠʷ ʩʪʘʥʦʚʠʣʠʩʴ ʫʩʪʦʡʯʠʚʳʤʠ çʤʘʢʩʠ-

ʤʘʤʠè, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʭ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʠ çʩʝʥʪʝʥʮʠʷʤʠè[1, ʩ.147-149]. ʅʘʧʨʠ-

ʤʝʨ, çʊʘʤ, ʛʜʝ ʝʩʪʴ ʥʘʨʫʰʝʥʠʝ, ï ʝʩʪʴ ʠ ʚʦʟʤʝʟʜʠʝè, çʉʫʜʴʷ ʜʦʣʞʝʥ ʙʳʪʴ ʙʝʩ-

ʧʨʠʩʪʨʘʩʪʥʳʤè, çʅʝʣʴʟʷ ʜʚʘʞʜʳ ʧʨʝʜʲʷʚʣʷʪʴ ʠʩʢ ʧʦ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʜʝʣʫè. 

ʊʝʧʝʨʴ ʤʳ ʠʭ ʥʘʟʳʚʘʝʤ ʥʦʨʤʘʤʠ ʠʣʠ ʘʢʩʠʦʤʘʤʠ, ʥʦ ʚ ʪʦ ʚʨʝʤʷ ʦʥʠ ʚʦʩʧʨʦʠʟʚʦ-

ʜʠʣʠʩʴ ʙʝʟ ʦʩʦʙʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʨʫʛʠʭ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʦʩ-

ʥʦʚʳ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ [9, ʩ. 62]. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʜʘʥʥʳʝ ʩʝʥʪʝʥʮʠʠ ʥʝ ʠʤʝʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʠ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʠʤʩʢʦʡ ʶʨʠʩʜʠʢʮʠʠ (ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʟʞʝ), ʯʝʤ ʚ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʥʠ ʙʳʣʠ ʙʣʠʟʢʠ ʢ ʧʨʘʚʦʚʦʤʫ ʦʙʳʯʘʶ. 

ʇʨʘʚʦʚʦʡ ʦʙʳʯʘʡ ʦʪʨʘʞʘʝʪ ʚ ʩʝʙʝ ʦʙʲʝʢʪʠʚʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ, ʤʥʦʛʦʚʝ-

ʢʦʚʦʡ ʦʧʳʪ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. ʆʥ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʠʭ 

ʣʝʪ ʟʘʢʨʝʧʣʷʣ ʦʙʳʜʝʥʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ ʣʶʜʝʡ, ʥʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʳʯʘʡ ʢʘʢ ʪʘ-

ʢʦʚʦʡ ʩʘʤ ʧʦ ʩʝʙʝ ʬʦʨʤʦʡ ʠ ʠʩʪʦʯʥʠʢʦʤ ʧʨʘʚʘ ʥʝ ʷʚʣʷʝʪʩʷ. ʊʘʢʦʚʳʤ ʦʥ ʩʪʘʥʦ-

ʚʠʪʩʷ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ ʧʨʠʟʥʘʝʪ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʦ-

ʛʦ ʧʨʘʚʠʣʘ ʧʦʚʝʜʝʥʠʷ [10, ʩ. 9-10]. ʊʦ ʞʝ ʩʘʤʦʝ ʢʘʩʘʝʪʩʷ ʠ ʘʢʩʠʦʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʘʚʦʚʳʝ ʘʢʩʠʦʤʳ ʠ ʧʨʘʚʦ-

ʚʳʝ ʦʙʳʯʘʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʚʷʟʴ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʩʧʦʩʦʙʘ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʩʧʦʩʦʙʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʥʦ ʛʦʚʦ-

ʨʠʪʴ ʦʙ ʦʧʨʝʜʝʣʸʥʥʦʡ ʘʥʘʣʦʛʠʠ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ. ʇʨʘʚʜʘ, ʥʝʢʦʪʦʨʦʝ ʦʪʣʠʯʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʠʭ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʢʩʠʦʤʳ ʠʤʝʶʪ ʰʠʨʦ-

ʢʦʝ ʦʙʱʝʩʪʚʝʥʥʦʝ ʧʨʠʟʥʘʥʠʝ, ʪʦʛʜʘ ʢʘʢ ʦʙʳʯʘʠ ʠʤʝʶʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʘʢʩʠʦʤʘʪʠʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʢʘʢ: çʥʘʢʘʟʘ-

ʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʨʘʚʝʜʣʠʚʳʤè, çʚʩʝ ʨʘʚʥʳ ʧʝʨʝʜ ʟʘʢʦʥʦʤè, çʩʫʜʴʷ ʜʦʣʞʝʥ 

ʙʳʪʴ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʤè ʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ ʠ ʟʘʢʨʝʧʣʝʥʳ ʚ ʙʦʣʴʰʠʥ-

ʩʪʚʝ ʧʨʘʚʦʚʳʭ ʩʠʩʪʝʤ ʤʠʨʘ. ʇʦʣʦʞʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʦʙʳʯʘʷ ʢʘʢ ʧʨʘʚʠʣʦ ʬʠʢʩʠ-

ʨʫʶʪ ʚ ʩʚʦʝʤ ʩʦʜʝʨʞʘʥʠʠ ʦʙʳʯʥʳʡ ʫʢʣʘʜ ʞʠʟʥʠ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʨʦʜʘ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 
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ɺ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ɸʬʛʘʥʩʢʦʡ ʚʦʡʥʦʡ ʥʘʟʳʚʘʶʪ ʚʦʝʥʥʳʡ ʢʦʥ-

ʬʣʠʢʪ ʚ 1979-1989 ʛʦʜʘʭ, ʢʦʪʦʨʳʡ ʨʘʟʚʝʨʥʫʣʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʝʤʦʢʨʘʪʠʯʝʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ɸʬʛʘʥʠʩʪʘʥ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʫʯʘʩʪʥʠʢʘʤʠ ʵʪʦʛʦ ʢʦʥʬʣʠʢʪʘ ʙʳʣʠ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʩʠʣʳ (ʠʭ ʧʦʜʜʝʨʞʠʚʘʣ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ), ʩ ʜʨʫʛʦʡ ï ʘʬʛʘʥ-

ʩʢʠʝ ʤʦʜʞʘʭʝʜʳ (ʠʤ ʦʢʘʟʳʚʘʣʠ ʚʦʝʥʥʫʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʛʦʩʫʜʘʨʩʪʚʘ 

ʅɸʊʆ, ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʤʫʩʫʣʴʤʘʥʩʢʠʝ ʩʪʨʘʥʳ ʠ ʂʠʪʘʡ). 

ʇʨʝʜʧʦʩʳʣʢʠ ɸʬʛʘʥʩʢʦʡ ʚʦʡʥʳ. 

ʅʘʯʘʣʦʤ ʚʩʝʛʦ ʢʦʥʬʣʠʢʪʘ ʩʯʠʪʘʝʪʩʷ 1973 ʛʦʜ, ʢʦʛʜʘ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʙʳʣ 

ʩʚʝʨʛʥʫʪ ʢʦʨʦʣʴ ɿʘʭʠʨ-ʰʘʭ. ɺʣʘʩʪʴ ʧʝʨʝʰʣʘ ʢ ʨʝʞʠʤʫ ʄʫʭʘʤʤʝʜʘ ɼʘʫʜʘ, ʘ ʚ 

1978 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ ʉʘʫʨʩʢʘʷ (ɸʧʨʝʣʴʩʢʘʷ) ʨʝʚʦʣʶʮʠʷ, ʠ ʥʦʚʦʡ ʚʣʘʩʪʴʶ ʩʪʘʣʘ 

ʅʘʨʦʜʥʦ-ʜʝʤʦʢʨʘʪʠʯʝʩʢʘʷ ʧʘʨʪʠʷ ɸʬʛʘʥʠʩʪʘʥʘ (ʅɼʇɸ), ʧʨʦʚʦʟʛʣʘʩʠʚʰʘʷ ɼʝ-

ʤʦʢʨʘʪʠʯʝʩʢʫʶ ʈʝʩʧʫʙʣʠʢʫ ɸʬʛʘʥʠʩʪʘʥ. ɸʬʛʘʥʠʩʪʘʥ ʥʘʯʘʣ ʩʪʨʦʠʪʴ ʩʦʮʠʘʣʠʟʤ, 

ʥʦ ʚʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʰʣʦ ʚ ʢʨʘʡʥʝ ʥʝʩʪʘʙʠʣʴʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʈʫʢʦʚʦʜʠʪʝʣʝʤ ʅɼʇɸ ʷʚʣʷʣʩʷ ʅʫʨ ʄʦʭʘʤʤʘʜ ʊʘʨʘʢʠ. ɽʛʦ ʨʝʬʦʨʤʳ ʙʳʣʠ 

ʢʨʘʡʥʝ ʥʝʧʦʧʫʣʷʨʥʳʤʠ ʚ ʩʪʨʘʥʝ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʩʪʘʚʣʷʣʠ 

ʩʝʣʴʩʢʠʝ ʞʠʪʝʣʠ. ɺʩʷʢʦʝ ʠʥʘʢʦʤʳʩʣʠʝ ʞʝʩʪʦʢʦ ʧʦʜʘʚʣʷʣʦʩʴ. ɿʘ ʚʨʝʤʷ ʩʚʦʝʛʦ 

ʧʨʘʚʣʝʥʠʷ ʦʥ ʘʨʝʩʪʦʚʘʣ ʪʳʩʷʯʠ ʣʶʜʝʡ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʢʘʟʥʝʥʳ. 

ɻʣʘʚʥʳʤ ʦʧʧʦʥʝʥʪʦʤ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʘʣʠ ʨʘʜʠʢʘʣʴ-

ʥʳʝ ʠʩʣʘʤʠʩʪʳ, ʦʙʲʷʚʠʚʰʠʝ ʝʤʫ ʩʚʷʱʝʥʥʫʶ ʚʦʡʥʫ (ʜʞʠʭʘʜ). ɹʳʣʠ ʦʨʛʘʥʠʟʦ-

ʚʘʥʳ ʦʪʨʷʜʳ ʤʦʜʞʘʭʝʜʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʣʠ ʛʣʘʚʥʦʡ ʧʨʦʪʠʚʦʙʦʨʩʪ-

ʚʫʶʱʝʡ ʩʠʣʦʡ ï ʩ ʥʝʡ ʠ ʩʨʘʞʘʣʘʩʴ ʉʦʚʝʪʩʢʘʷ ʘʨʤʠʷ. 

ʈʝʰʝʥʠʝ ʦ ʚʚʦʜʝ ʚʦʡʩʢ ʙʳʣʦ ʧʨʠʥʷʪʦ 12 ʜʝʢʘʙʨʷ 1979 ʛʦʜʘ ʥʘ ʟʘʩʝʜʘʥʠʠ 

ʇʦʣʠʪʙʶʨʦ ʎʂ ʂʇʉʉ. ʃʝʦʥʠʜ ɹʨʝʞʥʝʚ ï ʛʝʥʝʨʘʣʴʥʳʡ ʩʝʢʨʝʪʘʨʴ ʎʂ ʂʇʉʉ ï 

ʧʦʜʜʝʨʞʘʣ ʵʪʦ ʨʝʰʝʥʠʝ. 

ʇʨʠʯʠʥʳ ʚʚʦʜʘ ʚʦʡʩʢ ʚ ɸʬʛʘʥʠʩʪʘʥ. 

ɼʣʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʩʪʘʣʠ: 

1) ʋʢʨʝʧʣʝʥʠʝ ʧʦʟʠʮʠʡ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʠ ʥʘ ɹʣʠʞʥʝʤ ɺʦʩʪʦʢʝ ʩʦ ʩʪʦʨʦʥʳ 

ʉʐɸ ʚʳʟʚʘʣʦ ʫ ʉʉʉʈ ʞʝʣʘʥʠʝ ʩʜʝʨʞʘʪʴ ʚʦʟʤʦʞʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʣʠʷʥʠʷ 

ʜʘʥʥʦʡ ʩʪʨʘʥʳ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. 

2) ɺʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ɸʬʛʘʥʠʩʪʘʥ ʩʪʘʥʝʪ ʧʣʘʮʜʘʨʤʦʤ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʜʝʡʩʪʚʠʡ, ʚʨʘʞʜʝʙʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʉʉʉʈ-ʧʨʦʚʦʢʘʮʠʠ, ʦʙʩʪʨʝʣʳ ʛʨʘ-

ʥʠʮ ʠ ʪ.ʧ. 
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3) ɻʝʦʧʦʣʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʨʝʛʠʦʥʝ ʚ ʮʝʣʦʤ. ɺʘʞʥʦʡ ʧʨʠʯʠʥʦʡ ʚʚʦʜʘ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʢʦʥʬʣʠʢʪ ʤʝʞʜʫ ʉʐɸ ʠ ʀʨʘʥʦʤ, ʛʜʝ ʚ 1979 ʛʦʜʫ ʧʨʦʠʟʦʰʣʘ 

ʠʩʣʘʤʩʢʘʷ ʨʝʚʦʣʶʮʠʷ. ʆʩʝʥʴʶ ʉʐɸ ʧʝʨʝʙʨʦʩʠʣʠ ʩʚʦʡ ʬʣʦʪ ʚ ʇʝʨʩʠʜʩʢʠʡ ʟʘ-

ʣʠʚ, ʠ ʩʦʚʝʪʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʩʮʝʥʠʣʦ ʵʪʦ ʢʘʢ ʛʦʪʦʚʥʦʩʪʴ ʘʤʝʨʠʢʘʥʮʝʚ ʥʘʯʘʪʴ 

ʚʦʝʥʥʫʶ ʦʧʝʨʘʮʠʶ ʚ ʀʨʘʥʝ. 

4) ʆʙʦʩʪʨʝʥʠʝ ʩʦʚʝʪʩʢʦ-ʢʠʪʘʡʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʧʦ ʚʠ-

ʥʝ ʂʠʪʘʷ- ʥʘʧʨʠʤʝʨ, ʢʦʥʬʣʠʢʪ ʩ ɺʴʝʪʥʘʤʦʤ, ʘ ʵʪʘ ʩʪʨʘʥʘ ʚʩʝʛʜʘ ʩʣʫʞʠʣʘ ʦʙʲʝʢ-

ʪʦʤ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʉʉʉʈ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚʦʝʥʥʦʡ (ʦʨʫʞʠʝ, 

ʙʦʝʧʨʠʧʘʩʳ).  

5) ɾʝʣʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʝʥʥʫʶ ʦʧʝʨʘʮʠʶ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʟʠʮʠʡ 

ʥʘ ʤʠʨʦʚʦʡ ʘʨʝʥʝ. ʅʝʟʘʜʦʣʛʦ ʜʦ ʥʘʯʘʣʘ ʢʦʥʬʣʠʢʪʘ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʫʞʝ ʧʦʪʝʨʧʝʣ 

ʧʦʨʘʞʝʥʠʝ ʚ ɽʛʠʧʪʝ ʠ ʉʦʤʘʣʠ, ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʩʪʘʨʘʣʦʩʴ ʚʝʨʥʫʪʴ ʫʪʨʘʯʝʥʥʦʝ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʚʦʡʥʳ ʚ ɸʬʛʘʥʠʩʪʘʥʝ. 

ʕʪʘ ʚʦʡʥʘ ʠʤʝʣʘ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʬʣʠʢʪʘ.  

ɼʣʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʦʥʠ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʏʨʝʟʤʝʨʥʘʷ ʬʠʥʘʥʩʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ. ɺʝʜʴ 

ʩʨʝʜʩʪʚʘ ʪʨʘʪʠʣʠ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʦʝʥʥʫʶ ʦʧʝʨʘʮʠʶ, ʥʦ ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʧʦʤʦʱʴ ɸʬʛʘʥʠʩʪʘʥʫ, ʠ ʟʘʯʘʩʪʫʶ ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʣʘʩʴ ʣʠʙʦ ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ 

ʦʩʥʦʚʝ, ʣʠʙʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʣʴʛʦʪʘʤʠ. ʕʪʦ ʩʪʘʣʦ ʝʱʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʩʳʛʨʘʚʰʠʤ ʩʚʦʶ ʨʦʣʴ ʚ ʙʘʥʢʨʦʪʩʪʚʝ ʩʦʚʝʪʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 

- ɿʥʘʯʠʪʝʣʴʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʧʦʪʝʨʠ ï ʙʦʣʝʝ 14 ʪʳʩʷʯ ʩʦʚʝʪʩʢʠʭ ʚʦʠʥʦʚ-

ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʩʪʦʚ.  

- ʇʨʦʙʣʝʤʘ çɸʬʛʘʥʩʢʦʛʦ ʩʠʥʜʨʦʤʘè. ʇʦʩʣʝ ʚʦʟʚʨʘʱʝʥʠʷ ʜʦʤʦʡ ʤʥʦʛʠʝ 

ʤʦʣʦʜʳʝ ʚʝʪʝʨʘʥʳ ʧʨʦʩʪʦ ʥʝ ʤʦʛʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʤʠʨʥʦʡ ʞʠʟʥʠ. ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʚ 

ʩʘʤʦʡ ʩʪʨʘʥʝ ʧʨʦʠʩʭʦʜʠʣʠ ʩʪʦʣʴ ʛʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʧʝʨʝʩʪʨʦʡʢʘ. 

ʊʷʞʝʣʳʡ ʧʦʩʪʪʨʘʚʤʘʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ ʜʝʣʘʣ ʠʭ ʠʟʛʦʷʤʠ, ʦʥʠ ʯʘʩʪʦ 

ʩʪʘʥʦʚʠʣʠʩʴ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʝʩʪʫʧʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. 

- ʇʦʰʘʪʥʫʚʰʠʝʩʷ ʧʦʟʠʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʘʨʝʥʝ. ʆʧʝʨʘʮʠʷ ʚ 

ɸʬʛʘʥʠʩʪʘʥʝ ʨʘʟʚʦʨʘʯʠʚʘʣʘʩʴ ʚ ʧʝʨʠʦʜ çʭʦʣʦʜʥʦʡ ʚʦʡʥʳè. ʇʦʵʪʦʤʫ ʠʥʪʝʨʝʩʳ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʚʩʪʫʧʘʣʠ ʚ ʢʦʥʬʣʠʢʪ ʩ ʠʥʪʝʨʝʩʘʤʠ ʉʐɸ ʥʘ ɹʣʠʞʥʝʤ 

ɺʦʩʪʦʢʝ. 

- ʇʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʦʩʝʜʥʝʤ ʀʨʘʥʝ ʧʨʦʠʟʦʰʣʘ ʠʩʣʘʤʩʢʘʷ 

ʨʝʚʦʣʶʮʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʉʐɸ ʫʪʨʘʪʠʣʠ ʙʳʣʦʝ ʚʣʠʷʥʠʝ ʚ ʵʪʦʡ ʩʪʨʘʥʝ, ʥʦ ʥʝ 

ʧʨʝʢʨʘʪʠʣʠ ʧʦʧʳʪʦʢ ʟʘʢʨʝʧʠʪʴʩʷ ʚ ʥʝʬʪʷʥʦʤ ʨʝʛʠʦʥʝ. 

- ʈʘʟʨʫʰʝʥʠʝ ʭʨʫʧʢʠʭ ʦʩʥʦʚ ʤʠʨʦʧʦʨʷʜʢʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʵʧʦʭʫ 

ʨʘʟʨʷʜʢʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ, ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʢʦʨʝ ʥʘʯʘʣʘ ʨʘʟʚʘʣʠʚʘʪʴʩʷ ʠ 

ʤʠʨʦʚʘʷ ʩʠʩʪʝʤʘ ʩʦʮʠʘʣʠʟʤʘ, ʘ ʟʘʪʝʤ ʨʘʩʧʘʣʩʷ ʠ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ. ʄʝʞʜʫ ʉʉʉʈ 

ʠ ɸʬʛʘʥʠʩʪʘʥʦʤ ʙʳʣ ʟʘʢʣʶʯʸʥ 5 ʜʝʢʘʙʨʷ 1978 ʛʦʜʘ ɼʦʛʦʚʦʨ ʦ ʜʨʫʞʙʝ, 

ʜʦʙʨʦʩʦʩʝʜʩʪʚʝ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ. ɺʚʝʜʝʥʠʝ ʚʦʡʩʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʨʘʤʢʘʭ 

ʚʳʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʜʘʥʥʦʤʫ ʜʦʛʦʚʦʨʫ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʣʝʛʠʪʠʤʥʦʛʦ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʚʚʦʜ ʚʦʡʩʢ ʚ ɸʬʛʘʥʠʩʪʘʥ ʙʳʣ ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʨʝʰʝ-

ʥʠʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʉʉʉʈ ʚʤʝʰʘʣʦʩʴ ʚʦ ʚʥʫʪʨʝʥʥʠʝ ʜʝʣʘ ɸʬʛʘʥʠʩʪʘʥʘ, ʚʩʝʛʜʘ 
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ʥʘʩʪʦʨʦʞʝʥʥʦ ʥʘʩʪʨʦʝʥʥʦʛʦ ʧʨʦʪʠʚ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʥʝʰʥʝʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ 

ʩʦʙʩʪʚʝʥʥʳʝ ʜʝʣʘ, ʘ ʉʦʚʝʪʩʢʠʡ ʉʦʶʟ ʧʦʣʫʯʠʣ ʠ ʚʥʝʰʥʝʧʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

(ʥʘʧʨʠʤʝʨ, ʙʦʡʢʦʪ ʆʣʠʤʧʠʘʜʳ ʤʥʦʛʠʤʠ ʟʘʧʘʜʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ 

ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠ ʜʨ.), ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ, ʟʜʘʥʠʡ, 

ʩʦʦʨʫʞʝʥʠʡ ʚ ɸʬʛʘʥʠʩʪʘʥʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘʰʝʡ ʩʪʨʘʥʦʡ ʠ ʪʨʝʙʦʚʘʣʦ ʦʛʨʦʤ-

ʥʳʭ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪ). 
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ʉʦʶʟʘ, ʧʨʦʷʚʠʚʰʠʭ ʥʝʙʳʚʘʣʫʶ ʩʘʤʦʦʪʚʝʨʞʝʥʥʦʩʪʴ ʠ ʙʝʩʩʪʨʘʰʠʝ ʚ ʧʨʦʮʝʩʩʝ 

ʢʨʦʚʦʧʨʦʣʠʪʥʳʭ ʙʦʝʚ ʚ ʉʪʘʣʠʥʛʨʘʜʝ ʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʷʭ. ʋʢʘʟʘʥʳ ʠʭ ʧʦʜʚʠʛʠ, 

ʥʘʛʨʘʜʳ ʠ ʩʫʜʴʙʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʨʦʡ, ʛʝʨʦʠʟʤ, ʤʫʞʝʩʪʚʦ, ʧʦʜʚʠʛ, ʜʦʢʫʤʝʥʪʳ, ʥʘʛʨʘʜʥʦʡ 

ʣʠʩʪ 

http://bigenc.ru/text/1840928
https://ru.wikipedia.org/w/index.php?title=Никитенко,_Евгений_Григорьевич&action=edit&redlink=1#_blank
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ɺ ʥʳʥʝʰʥʝʤ ʚʨʝʤʝʥʠ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʧʨʦʷʚʣʝʥʠʷ ʛʝʨʦʠʟʤʘ ʠ ʤʫʞʝʩʪʚʘ, 

ʥʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʣʶʜʠ ʧʦʤʥʷʪ, ʯʪʦ ʚ ʧʨʦʩʪʦʨʘʭ ʠʩʪʦʨʠʠ ʠʭ ʩʪʨʘʥʳ, ʨʝʛʠʦʥʘ ʠʣʠ 

ʜʘʞʝ ʩʝʤʴʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʘʩʪʦʷʱʠʭ ʛʝʨʦʝʚ, ʧʦʩʪʫʧʢʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʚʳʭʦ-

ʜʠʪʴ ʟʘ ʛʨʘʥʴ ʧʦʥʠʤʘʥʠʷ ʥʳʥʝ ʞʠʚʫʱʠʭ. ʃʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʙʳʪʴ ʛʝʨʦʝʤ ʚ 

ʠʩʪʦʨʠʠ, ʥʦ ʜʘʣʝʢʦ ʥʝ ʦ ʢʘʞʜʦʤ ʯʝʣʦʚʝʢʝ ʩʦʭʨʘʥʠʪʩʷ ʧʘʤʷʪʴ. ʉʝʡʯʘʩ ʚ ʙʦʣʴʰʦʤ 

ʧʦʪʦʢʝ ʠʥʬʦʨʤʘʮʠʠ ʦʯʝʥʴ ʣʝʛʢʦ ʟʘʙʳʪʴ ʜʘʞʝ ʦ ʩʘʤʳʭ ʚʳʜʘʶʱʠʭʩʷ ʣʠʯʥʦʩʪʷʭ, 

ʦʩʪʘʚʰʠʤʠʩʷ ʛʝʨʦʷʤʠ ʚ ʚʝʢʘʭ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʤʫʞʝʩʪʚʘ ʠ ʛʝʨʦʠʟʤʘ 

ʩʦʣʜʘʪ ʉʉʉʈ ʚʦ ʚʨʝʤʷ ʙʦʝʚ ʧʦʜ ʉʪʘʣʠʥʛʨʘʜʦʤ ʠ ʚ ʩʘʤʦʤ ʛʦʨʦʜʝ. ɼʣʷ ʵʪʦʛʦ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

1. ʅʘʡʪʠ ʩʘʤʳʝ ʷʨʢʠʝ, ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʜʚʠʛʦʚ ʩʦ-

ʚʝʪʩʢʠʭ ʩʦʣʜʘʪ. 

2. ʇʨʠʚʝʩʪʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʠʤʝʨʘʤ ʚ ʚʠʜʝ ʮʠʪʠʨʦʚʘ-

ʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ: ʥʘʛʨʘʜʥʳʭ ʣʠʩʪʦʚ, ʥʘʛʨʘʜ, ʜʦʩʴʝ ʠ ʪ.ʧ. 

3. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʧʦ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʙʠʪʚʝ ʠ ʦʧʠʩʘʪʴ ʥʘʡʜʝʥʥʳʝ 

ʧʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʛʝʨʦʠʟʤʘ, ʦʪʚʘʛʠ ʠ ʤʫʞʝʩʪʚʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʢ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʪʘʢ 

ʠ ʠʥʪʝʨʥʝʪ. ʇʦ ʥʠʤ ʙʳʣ ʧʨʦʚʝʜʸʥ ʧʦʠʩʢ ʣʶʜʝʡ, ʚʣʦʞʠʚʰʠʭ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ 

ʦʙʦʨʦʥʫ ʉʪʘʣʠʥʛʨʘʜʘ, ʘ ʪʘʢʞʝ ʠʭ ʥʘʛʨʘʜʥʳʭ ʣʠʩʪʦʚ, ʜʦʩʴʝ, ʥʘʛʨʘʜ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʋʜʘʣʦʩʴ ʥʘʡʪʠ ʩʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʤʫʞʝʩʪʚʘ ʩʦʚʝʪʩʢʠʭ ʚʦʠ-

ʥʦʚ ʚ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʷʭ ʟʘ ʉʪʘʣʠʥʛʨʘʜ (1942 ʛʦʜʘ): 

1. ʇʦʧʦʚ ɸʣʝʢʩʘʥʜʨ ʈʦʤʘʥʦʚʠʯ (ʈʦʜʠʣʩʷ 12 ʠʶʥʷ 1922 ʛʦʜʘ, ʩʝʣʦ 

ʉʪʫʢʦʚʦ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï ʋʤʝʨ 23 ʩʝʥʪʷʙʨʷ 2005 ʛʦʜʘ, ʅʦʚʦʩʠʙʠʨʩʢ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ, ʜʦʩʴʝ. 

ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

23.07.42 ʛ. ʚ 17.15 ʚ ʨʘʡʦʥʝ ʂʣʝʪʩʢʘʷ ʥʘ ʧʝʨʝʭʚʘʪ ʩʘʤʦʣʝʪʦʚ ʧʨʦʪʠʚʥʠʢʘ ʩ 

ʘʵʨʦʜʨʦʤʘ ɺʦʨʦʧʦʚʦ ʥʘ ʩʘʤʦʣʝʪʝ ʀ-16 ʚʟʣʝʪʝʣ ʧʠʣʦʪ ʩʪ. ʩʝʨʞʘʥʪ ɸʣʝʢʩʘʥʜʨ 

ʈʦʤʘʥʦʚʠʯ ʇʦʧʦʚ. ʕʪʘ ʚʩʪʨʝʯʘ ʧʠʣʦʪʘ ʇʦʧʦʚʘ ʩ ʩʘʤʦʣʝʪʦʤ ʧʨʦʪʠʚʥʠʢʘ çɼʦʨ-

ʥʴʝ-215è ʧʨʦʠʟʦʰʣʘ ʥʘ ʚʳʩʦʪʝ150 ʤ., 2-3 ʢʤ. ʩʝʚʝʨʥʝʝ ʩʪʘʥʠʮʳ ɻʦʣʫʙʠʥʩʢʘʷ 
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(ʧʨʘʚʘʷ ʩʪʦʨʦʥʘ ɼʦʥʘ). ʅʘʚʷʟʳʚʘʷ ʧʨʦʪʠʚʥʠʢʫ ʚʦʟʜʫʰʥʳʡ ʙʦʡ, ʧʠʣʦʪ ʇʦʧʦʚ 

ʙʳʩʪʨʦ ʰʝʣ ʢ ʥʝʤʫ ʥʘ ʩʙʣʠʞʝʥʠʝ, ɼʆ-215 ʩʜʝʣʘʣ ʥʝʩʢʦʣʴʢʦ ʧʨʘʚʳʭ ʢʨʝʥʦʚ ʠ ʩ 

ʜʠʩʪʘʥʮʠʠ 500 ʤ. ʧʦ ʩʘʤʦʣʝʪʫ ʇʦʧʦʚʘ ʩʦ ʚʩʝʭ ʧʫʣʝʤʝʪʦʚ ʦʪʢʨʳʣ ʦʛʦʥʴ. ʇʠʣʦʪ 

ʇʦʧʦʚ, ʤʘʥʝʚʨʠʨʫʷ, ʩʙʣʠʟʠʚʰʠʩʴ ʩ ʧʨʦʪʠʚʥʠʢʦʤ, ʩʜʝʣʘʣ çʛʦʨʢʫè ʠ ʩʚʝʨʭʫ ʩ 

ʜʠʩʪʘʥʮʠʠ 150 ʤ. ʧʨʦʠʟʚʝʣ ʘʪʘʢʫ ï ʩʦ ʚʩʝʭ ʧʫʣʝʤʝʪʦʚ ʦʪʢʨʳʣ ʦʛʦʥʴ, ʚ ʨʝʟʫʣʴʪʘ-

ʪʝ ʯʝʛʦ ʫʙʠʣ ʩʪʨʝʣʢʘ-ʨʘʜʠʩʪʘ, ʘ ʩʘʤʦʣʝʪ ʧʨʦʪʠʚʥʠʢʘ ʥʘʢʨʝʥʠʣʩʷ ʚʧʨʘʚʦ, ʧʫʩʪʠʣ 

ʩʪʨʫʶ ʷʜʦʚʠʪʦʛʦ ʜʳʤʘ ʠ ʥʘʯʘʣ ʠʤʠʪʠʨʦʚʘʪʴ ʙʝʩʧʦʨʷʜʦʯʥʦʝ ʧʘʜʝʥʠʝ ʜʦ ʙʨʝʶ-

ʱʝʛʦ ʧʦʣʝʪʘ. ʅʘ ʚʳʩʦʪʝ 5-6 ʤʝʪʨʦʚ ʣʝʪʯʠʢ ʚʳʚʝʣ ʩʘʤʦʣʝʪ ʠ ʥʘ ʙʨʝʶʱʝʤ ʧʦʣʝʪʝ 

ʩʪʘʣ ʫʭʦʜʠʪʴ ʥʘ ʩʦʣʥʮʝ. ʇʦʧʦʚ ʧʨʦʜʦʣʞʘʣ ʧʨʝʩʣʝʜʦʚʘʪʴ ʧʨʦʪʠʚʥʠʢʘ, ʧʨʠʞʠʤʘʷ 

ʝʛʦ ʢ ʟʝʤʣʝ, ʧʨʦʪʠʚʥʠʢ ʩʪʘʣ ʚʪʦʨʠʯʥʦ ʚʳʧʫʩʢʘʪʴ ʷʜʦʚʠʪʳʡ ʜʳʤ (ʛʘʟʳ). ʄʘʥʝʚ-

ʨʠʨʫʷ ʥʘʜ ɼʆ-215 ʠ, ʜʦʞʜʘʚʰʠʩʴ ʧʦʣʥʦʛʦ ʚʳʧʫʩʢʘ ʷʜʦʚʠʪʦʛʦ ʜʳʤʘ, ʚ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʧʫʣʝʤʝʪʳ ʩʘʤʦʣʝʪʘ ʇʦʧʦʚʘ ʦʪʢʘʟʘʣʠ ʠ ʤʦʪʦʨ ʩʠʣʴʥʦ ʧʝʨʝʛʨʝʣʩʷ, ʥʘ ʚʳʩʦ-

ʪʝ 5-6 ʤʝʪʨʦʚ ʧʠʣʦʪ ʇʦʧʦʚ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʪʘʨʘʥʠʪʴ ʠ ʧʨʦʠʟʚʝʣ ʫʜʘʨ ʚʠʥʪʦʤ 

ʩʥʠʟʫ ʚ ʧʨʘʚʫʶ ʧʦʣʦʚʠʥʫ ʭʚʦʩʪʦʚʦʛʦ ʦʧʝʨʝʥʠʷ. ʉʘʤʦʣʝʪ ʧʨʦʪʠʚʥʠʢʘ ʥʘ ʙʨʝʶ-

ʱʝʤ ʧʦʣʝʪʝ ʧʨʦʣʝʪʝʣ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ ʠ ʚʨʝʟʘʣʩʷ ʚ ʟʝʤʣʶ ʚ ʨʘʡʦʥʝ ʭ. 

ʆʩʠʥʦʚʢʘ ʂʘʣʘʯʝʚʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʚʦʡ ʩʘʤʦʣʝʪ ʀ-16 ʣʝʪʯʠʢ ʧʨʠʟʝʤʣʠʣ ʥʝʧʦʜʘ-

ʣʝʢʫ ʦʪ ʧʘʜʝʥʠʷ ʬʘʰʠʩʪʩʢʦʛʦ ʩʘʤʦʣʝʪʘ. 

ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ: ʆʨʜʝʥ ʃʝʥʠʥʘ ï ʜʚʘʞʜʳ (19.02.1942; 1957), ʆʨʜʝʥ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 1 ʩʪʝʧʝʥʠ (06.04.1985). 

2 - ʊʨʦʬʠʤ ɺʦʡʪʘʥʠʢ ɸʣʝʢʩʝʝʚʠʯ (ʈʦʜʠʣʩʷ 22.07.1913 ʛʦʜʘ; ʋʢʨʘʠʥʩʢʘʷ 

ʉʉʈ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ ʦʙʣ., ʩ. ɺʦʣʴʥʳʝ ʍʫʪʦʨʘ ï ʋʤʝʨ ï ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʥʘʡʜʝ-

ʥʦ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ, ʜʝʣʦ, ʜʦʩʴʝ. 

ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

ɼʝʣʫ ʧʘʨʪʠʠ ʃɽʅʀʅɸ-ʉʊɸʃʀʅɸ ʠ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʈʦʜʠʥʝ ʧʨʝʜʘʥ. 

ɿʘ ʚʨʝʤʷ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʧʨʦʪʠʚ ʥʝʤʝʮʢʠʭ ʟʘʭʚʘʪʯʠʢʦʚ ʧʦʢʘʟʘʣ ʩʝʙʷ, ʢʘʢ 

ʧʦʜʣʠʥʥʳʡ ʛʝʨʦʡ. ʉ 15.07.42ʛ. ʩʘʤ ʣʠʯʥʦ ʩʙʠʣ 2 ʩʘʤʦʣʸʪʘ ʧʨʦʪʠʚʥʠʢʘ ʠ ʚ ʛʨʫʧ-

ʧʦʚʳʭ ʙʦʷʭ ʩʙʠʣ ʪʨʠ ʩʘʤʦʣʸʪʘ ʧʨʦʪʠʚʥʠʢʘ. ɺ ʧʦʩʣʝʜʥʝʤ ʙʦʶ ʚ ʣʦʙʦʚʦʡ ʘʪʘʢʝ 

ʪʘʨʘʥʠʣ ʩʘʤʦʣʝʪ ʧʨʦʪʠʚʥʠʢʘ, ʩʘʤ ʚʳʙʨʦʩʠʣʩʷ ʩ ʧʘʨʘʰʶʪʦʤ, ʧʦʣʫʯʠʣ ʪʨʘʚʤʘʪʠ-

ʯʝʩʢʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʦʪ ʦʙʣʦʤʢʦʚ ʩʘʤʦʣʝʪʘ. ʉʘʤʦʣʝʪ ʧʨʦʪʠʚʥʠʢʘ ʩ ʣʝʪʯʠʢʦʤ 

ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʠʣ. ʕʥʝʨʛʠʯʥʳʡ, ʚʦʣʝʚʦʡ, ʤʫʞʝʩʪʚʝʥʥʳʡ, ʢʦʤʘʥʜʠʨ. ʉʘʤ 

ʣʠʯʥʦ ʠʤʝʝʪ 30 ʙʦʝʚʳʭ ʚʳʣʝʪʦʚ ʩ ʥʘʣʝʪʦʤ 32 ʯʘʩʘ. ʇʦʩʣʝ ʛʝʨʦʠʯʝʩʢʦʡ ʩʭʚʘʪʢʠ 

ʛʦʪʦʚ ʩʥʦʚʘ ʚʩʪʫʧʠʪʴ ʚ ʩʪʨʦʡ. 

ʍʦʨʦʰʦ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʫʯʠʪ ʚʝʩʴ ʣʠʯʥʳʡ ʩʦʩʪʘʚ ʵʩʢʘʜʨʠʣʴʠ ʙʦʝʚʳʤ 

ʦʧʳʪʦʤ, ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʭʦʨʦʰʠʡ ʦʨʛʘʥʠʟʘʪʦʨ, ʨʫʢʦʚʦʜʠʪʝʣʴ. ɺ ʝʛʦ ʵʩ-

ʢʘʜʨʠʣʴʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʥʘʛʨʘʜʝ 12 ʯʝʣʦʚʝʢ ʣʠʯʥʦʛʦ ʩʦ-

ʩʪʘʚʘ ʕʩʢʘʜʨʠʣʴʷ ʠʤʝʝʪ 150 ʙʦʝʚʳʭ ʚʳʣʝʪʦʚ ʩ ʥʘʣʝʪʦʤ 150 ʯʘʩʦʚ. 

ɼʦʩʪʦʠʥ ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʥʘʛʨʘʜʳ ɻʝʨʦʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. 

ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ: ʄʝʜʘʣʴ çɿʘ ʙʦʝʚʳʝ ʟʘʩʣʫʛʠè, ʆʨʜʝʥ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝ-

ʥʠ, ʆʨʜʝʥ ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ, ʄʝʜʘʣʴ çɿʘ ʧʦʙʝʜʫ ʥʘʜ ɻʝʨʤʘʥʠʝʡ ʚ ɺʝʣʠʢʦʡ ʆʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941ï1945 ʛʛ.è, ʄʝʜʘʣʴ çɿʘ ʦʙʦʨʦʥʫ ʉʪʘʣʠʥʛʨʘʜʘè, ʆʨʜʝʥ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ I ʩʪʝʧʝʥʠ. 

2. ɿʝʤʣʷʥʩʢʠʡ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ (ʈʦʜʠʣʩʷ 12 ʠʶʥʷ 1906 ʛʦʜʘ, 

ʄʦʩʢʚʘ ï ʋʤʝʨ 7 ʘʚʛʫʩʪʘ 1942 ʛʦʜʘ, ʉʪʘʣʠʥʛʨʘʜ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ, ʜʦʩʴʝ. 
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ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

ɺ ʥʘʧʨʷʞʝʥʥʳʝ ʜʥʠ ʙʦʝʚ ʥʘ ʧʦʜʩʪʫʧʘʭ ʢ ʉʪʘʣʠʥʛʨʘʜʫ ʦʥ, ʚʳʧʦʣʥʷʷ ʧʨʠ-

ʢʘʟ ʢʦʤʘʥʜʦʚʘʥʠʷ, ʚʝʜʝʪ ʚ ʙʦʡ ʩʚʦʠʭ ʰʪʫʨʤʦʚʠʢʦʚ, ʪʦʯʥʦ ʚʳʭʦʜʠʪ ʥʘ ʮʝʣʴ, ʣʝʪ-

ʯʠʢʠ ʩʙʨʦʩʠʣʠ ʙʦʤʙʳ ʠ ʥʝʩʢʦʣʴʢʠʤʠ ʟʘʭʦʜʘʤʠ ʧʦʜ ʩʠʣʴʥʳʤ ʦʛʥʝʤ ɿɸ ʠ ɿʇ 

ʧʨʦʰʪʫʨʤʦʚʘʣʠ ʚʨʘʞʝʩʢʦʝ ʩʢʦʧʠʱʝ. 

7 ʘʚʛʫʩʪʘ 1948ʛ, ʪ. ɿʝʤʣʷʥʩʢʠʡ ʧʦʢʘʟʘʣ ʦʙʨʘʟʝʮ ʤʫʞʝʩʪʚʘ ʠ ʙʝʩʩʪʨʘʰʠʷ. ɺ 

ʵʪʦʤ ʚʳʣʝʪʝ, ʧʦʩʣʝ ʨʷʜʘ ʩʪʨʝʤʠʪʝʣʴʥʳʭ ʟʘʭʦʜʦʚ, ʦʥ ʤʝʪʢʠʤ ʧʨʠʮʝʣʴʥʳʤ ʦʛʥʝʤ 

ʣʠʯʥʦ ʫʥʠʯʪʦʞʠʣ ʥʝʩʢʦʣʴʢʦ ʪʘʥʢʦʚ ʠ ʘʚʪʦʤʘʰʠʥ. ʇʦʩʣʝʜʥʠʡ ʟʘʭʦʜ ʠ ʚ ʩʘʤʦʣʝʪ 

ʤʘʡʦʨʘ ɿʝʤʣʷʥʩʢʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʷʤʦʝ ʧʦʧʘʜʘʥʠʝ ʩʥʘʨʷʜʘ. ʉʘʤʦʣʝʪ ʟʘʛʦʨʘ-

ʝʪʩʷ ʠ ʚ ʤʘʩʩʫ ʚʨʘʞʝʩʢʦʛʦ ʩʢʦʧʠʱʘ ʧʘʜʘʝʪ ʝʛʦ ʛʦʨʷʱʠʡ ʩʘʤʦʣʝʪ. ʄʘʡʦʨ ɿʝʤ-

ʣʷʥʩʢʠʡ ʛʠʙʥʝʪ, ʩʤʝʨʪʴʶ ʩʚʦʝʡ ʥʘʥʝʩʷ ʫʨʦʥ ʚʨʘʛʫ. 

ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ(ʧʦʩʤʝʨʪʥʦ): ʄʝʜʘʣʴ çɿʘ ʦʙʦʨʦʥʫ ʉʪʘʣʠʥʛʨʘʜʘè, ɻʝʨʦʡ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ (ʆʨʜʝʥ ʃʝʥʠʥʘ ʠ ʤʝʜʘʣʴ çɿʦʣʦʪʘʷ ʟʚʝʟʜʘè), ʆʨʜʝʥ ʂʨʘʩʥʦʛʦ 

ɿʥʘʤʝʥʠ. 

3. ʗʢʦʚ ʌʝʜʦʪʦʚʠʯ ʇʘʚʣʦʚ (ʈʦʜʠʣʩʷ 4 (17) ʦʢʪʷʙʨʷ 1917 ʜʝʨ. ʂʨʝʩʪʦ-

ʚʘʷ, ɺʘʣʜʘʡʩʢʠʡ ʫʝʟʜ, ʅʦʚʛʦʨʦʜʩʢʘʷ ʛʫʙʝʨʥʠʷ ï ʋʤʝʨ 29 ʩʝʥʪʷʙʨʷ 1981 ʠʣʠ 28 

ʩʝʥʪʷʙʨʷ 1981 ʛʦʜʘ ʅʦʚʛʦʨʦʜ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ, ʜʝʣʦ. 

ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

10.10.42 ʛʦʜʘ ʥʝʤʮʳ, ʙʨʦʩʘʷ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʩʠʣʳ, ʧʨʠʞʠʤʘʣʠ ʥʘʰʠ 

ʯʘʩʪʠ ʢ ɺʦʣʛʝ. ʅʘ ʧʣʦʱʘʜʠ ʠʤ. 9-ʛʦ ʗʥʚʘʨʷ ʥʝʤʮʳ ʚ ʵʪʦʪ ʜʝʥʴ ʟʘʭʚʘʪʠʣʠ ʜʦʤ, 

ʢʦʪʦʨʳʡ ʠʤʝʣ ʦʩʦʙʦ ï ʚʘʞʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʉ ʵʪʦʛʦ ʜʦʤʘ ʤʦʞʥʦ 

ʙʳʣʦ ʚʠʜʝʪʴ ʧʦʯʪʠ ʚʝʩʴ ʉʊɸʃʀʅɻʈɸɼ ʠ ʦʙʩʪʨʝʣʠʚʘʪʴ ʧʝʨʝʧʨʘʚʫ ʥʘ ʨ. ɺʦʣʛʝ. 

ʂʦʤʘʥʜʦʚʘʥʠʝ ʧʦʣʢʘ ʠ ʜʠʚʠʟʠʠ ʧʦʩʪʘʚʠʣʦ ʟʘʜʘʯʫ ʦʚʣʘʜʝʪʴ ʵʪʠʤ ʜʦʤʦʤ. 

ʅʝʤʮʳ ʪʦʯʥʦ ʠ ʦʪʣʠʯʥʦ ʧʦʥʠʤʘʣʠ ʚʘʞʥʦʩʪʴ ʵʪʦʛʦ ʜʦʤʘ, ʘ ʧʦʵʪʦʤʫ ʟʘʭʚʘʪʠʚ ʝʛʦ 

ʫʩʠʣʝʥʥʦ ʦʙʦʨʦʥʷʣʠ. ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʧʦ ʟʘʭʚʘʪʫ ʵʪʦʛʦ ʜʦʤʘ ʙʳʣʦ ʧʦʨʫʯʝʥʦ 

ʢʦʤʘʥʜʠʨʫ ʧʫʣʝʤʝʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʛʚʘʨʜʠʠ ʩʝʨʞʘʥʪʫ ʗʢʦʚʫ ʇʘʚʣʦʚʫ. 

ɺʟʷʚ ʩ ʩʦʙʦʡ ʪʨʝʭ ʙʦʡʮʦʚ, ʇʘʚʣʦʚ ʧʦʰʝʣ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʣʦʞʥʝʡʰʝʡ ʙʦʝ-

ʚʦʡ ʟʘʜʘʯʠ. ɿʘʤʝʪʠʚ ʧʝʨʝʧʦʣʟʘʚʰʠʭ ʢ ʜʦʤʫ ʯʝʨʝʟ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʫʶ ʫʣʠʮʫ, ʥʝʤ-

ʮʳ ʧʦ ʥʠʤ ʦʪʢʨʳʣʠ ʫʨʘʛʘʥʥʳʡ ʦʛʦʥʴ, ʥʦ ʩʤʝʣʴʯʘʢʠ ʙʳʣʠ ʫʞʝ ʫ ʩʪʝʥ ʜʦʤʘ. ɺʦ-

ʨʚʘʚʰʠʩʴ ʚ ʜʦʤ ʇʘʚʣʦʚ ʦʩʪʘʚʠʣ ʦʜʥʦʛʦ ʙʦʡʮʘ ʫ ʧʦʜʲʝʟʜʘ (ʜʦʤ ʠʤʝʣ ʪʨʠ ʧʦʜʲʝʟ-

ʜʘ), ʘ ʩ ʦʜʥʠʤ ʙʦʡʮʦʤ ʧʨʦʩʤʦʪʨʝʚ ʢʦʤʥʘʪʳ 1-ʛʦ ʵʪʘʞʘ ʦʙʥʘʨʫʞʠʣ ʚ ʦʜʥʦʡ ʠʟ ʥʠʭ 

ʛʨʫʧʧʫ ʥʝʤʮʝʚ ʚ ʢʦʣʠʯʝʩʪʚʝ 8 ʯʝʣʦʚʝʢ. ʆʩʪʦʨʦʞʥʦ ʧʦʜʢʨʘʚʰʠʩʴ ʢ ʢʦʤʥʘʪʝ, ʦʥʠ 

ʟʘʙʨʦʩʘʣʠ ʝʝ ʛʨʘʥʘʪʘʤʠ ʠ ʫʥʠʯʪʦʞʠʣʠ ʵʪʫ ʛʨʫʧʧʫ. ʇʨʦʩʤʘʪʨʠʚʘʷ ʧʨʝʜʳʜʫʱʠʝ 

ʢʦʤʥʘʪʳ ʇʘʚʣʦʚ ʦʙʥʘʨʫʞʠʣ ʚ ʧʦʜʚʘʣʴʥʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʜʦʤʘ ʛʨʫʧʧʫ ʥʝʤʮʝʚ ʚ ʢʦ-

ʣʠʯʝʩʪʚʝ 7 ʯʝʣʦʚʝʢ. ʆʛʥʝʤ ʠʟ ʘʚʪʦʤʘʪʘ ʇʘʚʣʦʚ ʨʘʩʩʯʠʪʘʣʩʷ ʠ ʩ ʵʪʦʡ ʛʨʫʧʧʦʡ 

ʥʝʤʮʝʚ. ɼʦʤ ʦʪ ʥʝʤʮʝʚ ʧʦʩʪʝʧʝʥʥʦ ʚʝʩʴ ʙʳʣ ʦʯʠʱʝʥ ʠ ʟʘʥʷʪ ʯʝʪʚʝʨʢʦʡ ʭʨʘʙʨʝ-

ʮʦʚ. ʋʩʪʘʥʦʚʠʚ ʪʨʦʬʝʡʥʳʝ ʧʫʣʝʤʝʪʳ, ʦʩʪʘʚʣʝʥʥʳʝ ʥʝʤʮʘʤʠ, ʇʘʚʣʦʚ ʟʘʥʷʣ ʢʨʫ-

ʛʦʚʫʶ ʦʙʦʨʦʥʫ. ʆʙʦʨʦʥʷʷ ʜʦʤ ʩ ʪʨʝʭ ʩʪʦʨʦʥ ʯʝʪʚʝʨʢʘ ʭʨʘʙʨʝʮʦʚ ʫʜʝʨʞʠʚʘʣʘ ʚ 

ʧʨʦʜʦʣʞʝʥʠʝ 30 ʩʫʪʦʢ, ʦʪʨʘʟʠʚ ʧʨʠ ʵʪʦʤ 40 ʢʦʥʪʨʘʪʘʢ ʠ ʫʥʠʯʪʦʞʠʚ ʜʦ ʙʘʪʘʣʴʦʥʘ 

ʧʝʭʦʪʳ ʥʝʤʮʝʚ. ʃʠʯʥʦ ʩʘʤ ʇʘʚʣʦʚ ʠʩʪʨʝʙʠʣ ʙʦʣʝʝ 90 ʥʝʤʮʝʚ. ɼʦʤ ʙʳʣ ʫʜʝʨʞʘʥ 

ʜʦ ʧʦʣʥʦʡ ʣʠʢʚʠʜʘʮʠʠ ʦʢʨʫʞʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʥʝʤʮʝʚ. 25.11.42 ʛ. ɺʦ ʚʨʝʤʷ 

ʙʦʸʚ ʚ ʛ. ʉʪʘʣʠʥʛʨʘʜʝ ʪ. ʇʘʚʣʦʚ ʙʳʣ ʨʘʥʝʥ ʠ ʵʚʘʢʫʠʨʦʚʘʥ ʚ ʛʦʩʧʠʪʘʣʴ. 

ɺ ʯʝʩʪʴ ɻʝʨʦʠʯʝʩʢʦʛʦ ʧʦʜʚʠʛʘ ʇɸɺʃʆɺɸ, ʪʨʫʜʷʱʠʝʩʷ ʉʊɸʃʀʅɻʈɸɼɸ 

ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʦʪʩʪʨʦʠʣʠ çɼʦʤ ʇʘʚʣʦʚʘè ʠ ʫʩʪʘʥʦʚʠʣʠ ʥʘ ʥʝʤ ʤʝʤʦʨʠʘʣʴ-
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ʥʫʶ ʜʦʩʢʫ. ʀʤʷ ʗʢʦʚʘ ʇʘʚʣʦʚʘ ʥʘʚʝʢʠ ʚʦʰʣʦ ʚ ʠʩʪʦʨʠʶ ʛʝʨʦʠʯʝʩʢʦʡ ʦʙʦʨʦʥʳ 

ʉʪʘʣʠʥʛʨʘʜʘ. (ʦʪ 30 ʥʦʷʙʨʷ 1944 ʛʦʜʘ). 

ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ: ʄʝʜʘʣʴ çɿʘ ʦʪʚʘʛʫè (2), ʆʨʜʝʥ ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ (2), 

ɻʝʨʦʡ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ (ʆʨʜʝʥ ʃʝʥʠʥʘ ʠ ʤʝʜʘʣʴ çɿʦʣʦʪʘʷ ʟʚʝʟʜʘè) (2). 

4. ɸʚʝʨʴʷʥʦʚ ʅʠʢʦʣʘʡ ʌʠʣʠʧʧʦʚʠʯ (ʈʦʜʠʣʩʷ 1912 ʜʝʨʝʚʥʷ ʅʝʛʦʚʢʘ, 

ʂʦʰʝʣʸʚʩʢʘʷ ʚʦʣʦʩʪʴ, ʈʦʛʘʯʸʚʩʢʠʡ ʫʝʟʜ, ʄʦʛʠʣʸʚʩʢʘʷ ʛʫʙʝʨʥʠʷ ï ʋʤʝʨ 5 ʦʢ-

ʪʷʙʨʷ 1942 ʛʦʜʘ ʭʫʪʦʨ ʍʦʚʘʥʩʢʠʡ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ, ʜʝʣʦ, ʧʨʠʢʘʟ. 

ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

ɹʦʝʮ ɸʚʝʨʴʷʥʦʚ ʅ.ʌ. ʚ ʥʦʯʥʦʤ ʥʘʩʪʫʧʘʪʝʣʴʥʦʤ ʙʦʶ 5 ʦʢʪʷʙʨʷ 1942 ʛʦʜʘ 

ʥʘ ʚʳʩʦʪʝ ʩ ʛʦʨʠʟʦʥʪʘʣʴʶ 180, ʥʘ 10 ʢʤ. ʶʞʥʝʝ ʭʫʪʦʨʘ ʍʦʚʘʥʩʢʠʡ ʉʝʨʘʬʠʤʩʢʦ-

ʛʦ ʨʘʡʦʥʘ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʙʨʘʣʩʷ ʚʧʝʨʝʜʠ ʚʩʝʭ ʙʦʡʮʦʚ ʩ ʘʚʪʦʤʘʪʦʤ 

ʠ ʛʨʘʥʘʪʘʤʠ ʢ ɼɿʆʊ-ʫ ʧʨʦʪʠʚʥʠʢʘ ʠ ʟʘʙʨʦʩʘʣ ʝʛʦ ʛʨʘʥʘʪʘʤʠ, ʫʥʠʯʪʦʞʠʚ ʨʘʩʯʸʪ 

ʧʫʣʝʤʸʪʯʠʢʦʚ ʠ ʩʘʤ ʧʫʣʝʤʸʪ. ʇʨʠ ʙʣʦʢʠʨʦʚʘʥʠʠ ʚʪʦʨʦʛʦ ɼɿʆʊ-ʘ ʟʘʢʨʳʣ ʘʤʙʨʘ-

ʟʫʨʫ ʩʚʦʠʤ ʪʝʣʦʤ ʠ ʧʦʛʠʙ ʩʤʝʨʪʴʶ ʭʨʘʙʨʳʭ. ʈʦʪʘ ʚ ʵʪʦʤ ʙʦʶ ʚʟʷʣʘ ʪʨʠ ɼɿʆʊ-ʘ 

ʠ ʠʩʪʨʝʙʠʣʘ ʤʥʦʛʦ ʩʦʣʜʘʪ ʠ ʦʬʠʮʝʨʦʚ. 

ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ(ʧʦʩʤʝʨʪʥʦ): ʆʨʜʝʥ ʂʨʘʩʥʦʛʦ ɿʥʘʤʝʥʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʪʘʢʞʝ ʥʝ ʤʦʛʫ ʥʝ ʧʨʠʚʝʩʪʠ ʩʚʦʠʭ ʧʨʘʜʝʜʦʚ ʫʯʘʩʪʚʦ-

ʚʘʚʰʠʭ ʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʙʠʪʚʝ: 

1. ʈʝʜʴʢʠʥ ʄʠʭʘʠʣ ʄʠʭʘʡʣʦʚʠʯ (ʈʦʜʠʣʩʷ 1903 ʛʦʜ, ʂʦʩʪʨʦʤʩʢʘʷ ʦʙʣ., 

ʄʘʢʘʨʴʝʚʩʢʠʡ ʨ-ʥ, ʜ. ɽʬʠʥʦ ï ʋʤʝʨ 5 ʤʘʷ 1959 ʛʦʜʘ ʄʘʢʘʨʴʝʚʩʢʠʡ ʨ-ʥ ʧ. ɺʦʥ-

ʜʦʚʩʢʠʡ ʢʦʨʜʦʥ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ. 

ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

ɺ 1942 ʛ. ʚ 343 ʩʪʨ. ʧʦʣʢʫ ʥʘ ʉʪʘʣʠʥʛʨʘʜʩʢʦʤ ʬʨʦʥʪʝ, ʷʚʣʷʷʩʴ ʧʫʣʝʤʝʪʯʠ-

ʢʦʤ, 8 ʜʝʢʘʙʨʷ, ʚʝʜʷ ʙʦʡ ʙʳʣ ʫʙʠʪ ʚʝʩʴ ʨʘʩʯʝʪ. ʈʝʜʴʢʠʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʚʨʝʞʜʝ-

ʥʠʝ ʩʘʤʦʛʦ ʧʫʣʝʤʝʪʘ ʦʜʠʥ ʚʝʣ ʫʩʠʣʝʥʥʳʡ ʦʛʦʥʴ, ʧʦʤʦʛʘʷ ʧʨʦʜʚʠʛʘʪʴʩʷ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʶ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʯʠ ʧʦ ʩʞʘʪʠʶ ʢʦʣʴʮʘ ʚʦʡʩʢ ʧʨʦʪʠʚʥʠʢʘ, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʫʣʝʤʝʪ ʙʳʣ ʚʳʚʝʜʝʥ ʠʟ ʩʪʨʦʷ ʠ ʩʦʣʜʘʪ ʈʝʜʴʢʠʥ ʙʳʣ ʨʘʥʝʥ, ʥʦ ʥʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ ʦʩʪʘʚʘʣʩʷ ʚ ʙʦʶ. 10 ʜʝʢʘʙʨʷ ʙʳʣ ʪʷʞʝʣʦ ʨʘʥʝʥ ʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʥʝʥʠʷ ʠʤʝʝʪ 

ʠʥʚʘʣʠʜʥʦʩʪʴ 2 ʛʨʫʧʧʳ. 

ʊʦʚ. ʈʝʜʴʢʠʥ, ʨʠʩʢʫʷ ʞʠʟʥʴʶ, ʩ ʯʝʩʪʴʶ ʟʘʱʠʱʘʷ ʉʦʚʝʪʩʢʫʶ ʨʦʜʠʥʫ ʠʤʝ-

ʝʪ ʨʘʥʝʥʠʝ ʨʫʢʠ ʠ ʣʝʛʢʠʭ ï ʜʦʩʪʦʠʥ ʥʘʛʨʘʞʜʝʥʠʷ ʦʨʜʝʥʦʤ çʉʣʘʚʘ 3 ʩʪʝʧʝʥʠè. 

ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ: ʆʨʜʝʥ ʉʣʘʚʳ 3 ʩʪʝʧʝʥʠ. 

2. ʈʝʧʠʥ ʄʠʭʘʠʣ ɼʘʥʠʣʦʚʠʯ (ʈʦʜʠʣʩʷ 25.03.1919 ʛʦʜʘ ʆʤʩʢʘʷ ʦʙʣ., 

ɿʥʘʤʝʥʩʢʠʡ ʨ-ʥ, ʜ. ʊʫʟʘʢʣʳ ï ʋʤʝʨ 21.11.2005 ʛʦʜʘ ʛ. ʗʨʦʩʣʘʚʣʴ). 

ɼʦʢʫʤʝʥʪ ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʜʚʠʛ: ʅʘʛʨʘʜʥʦʡ ʣʠʩʪ, ʜʦʩʴʝ. 

ʇʦʜʚʠʛ ʧʨʦʧʠʩʘʥʥʳʡ ʚ ʜʦʢʫʤʝʥʪʝ: 

ɿʘ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʦʣʢʫ ʩ ʘʚʛʫʩʪʘ 1942 ʛʦʜʘ ʚ ʜʦʣʞʥʦʩʪʠ ʢʦʤʘʥʜʠʨʘ 

ʦʨʫʜʠʷ ʧʦʢʘʟʘʣ ʩʝʙʷ ʭʨʘʙʨʳʤ, ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʳʤ ʠ ʠʥʠʮʠʘʪʠʚʥʳʤ ʢʦʤʘʥ-

ʜʠʨʦʤ. ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʩ ʘʚʛʫʩʪʘ ʤʝʩʷʮʘ 1942 ʛʦʜʘ ʝʛʦ ʨʘʩʯʝʪ ʩʙʠʣ 7 ʩʘʤʦʣʝʪʦʚ-

ʧʨʦʪʠʚʥʠʢʘ ʧʦʜ ʉʪʘʣʠʥʛʨʘʜʦʤ ʠ ʥʘ ʆʨʣʦʚʩʢʦ-ʂʫʨʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʮʝʣʦʤ, 

ʩʦʭʨʘʥʠʚ ʧʨʠ ʵʪʦʤ ʚ ʙʦʝʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʘʪʝʨʠʘʣʴʥʫʶ ʯʘʩʪʴ ʠ ʥʝ ʠʤʝʣ 

ʧʦʪʝʨʴ ʚ ʣʠʯʥʦʤ ʩʦʩʪʘʚʝ. 
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ʅʘʛʨʘʜʳ ʟʘ ʩʣʫʞʙʫ: ʆʨʜʝʥ ʂʨʘʩʥʦʡ ɿʚʝʟʜʳ, ʆʨʜʝʥ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ 

II ʩʪʝʧʝʥʠ, ʄʝʜʘʣʴ çɿʘ ʦʪʚʘʛʫè, ʄʝʜʘʣʴ çɿʘ ʦʙʦʨʦʥʫ ʉʪʘʣʠʥʛʨʘʜʘè, ʄʝʜʘʣʴ çɿʘ 

ʧʦʙʝʜʫ ʥʘʜ ɻʝʨʤʘʥʠʝʡ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ 1941ï1945 ʛʛ.è. 

ɺʳʚʦʜʳ 

ɺʳʰʝʫʧʦʤʷʥʫʪʳʝ ʛʝʨʦʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʶʪʩʷ ʥʘʩʪʦʷʱʠʤ ʧʨʠʤʝʨʦʤ 

ʛʝʨʦʠʟʤʘ, ʦʪʚʘʛʠ ʠ ʤʫʞʝʩʪʚʘ. ʉʪʘʣʠʥʛʨʘʜʩʢʘʷ ʙʠʪʚʘ ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʢʨʦ-

ʚʦʧʨʦʣʠʪʥʳʭ ʩʨʘʞʝʥʠʡ 1942 ʛʦʜʘ, ʛʜʝ ʧʨʦʠʟʦʰʣʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʧʦʜʚʠʛʦʚ ʠ 

ʩʤʝʨʪʝʡ ʟʘ ʨʦʜʠʥʫ, ʯʝʤ ʫʢʘʟʘʥʦ ʚ ʜʦʢʫʤʝʥʪʘʭ. ʇʨʦʰʣʦ ʫʞʝ ʙʦʣʝʝ 80 ʣʝʪ ʩʦ ʚʨʝ-

ʤʝʥ ʦʙʦʨʦʥʳ ʉʪʘʣʠʥʛʨʘʜʘ. ʋʯʘʩʪʥʠʢʦʚ ʠ ʛʝʨʦʝʚ ʉʪʘʣʠʥʛʨʘʜʩʢʦʡ ʙʠʪʚʳ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʫʞʝ ʥʝʪ ʚ ʞʠʚʳʭ. ʅʦ ʠʭ ʨʘʩʩʢʘʟʳ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷ ʦʙ ʵʪʠʭ ʞʝʩʪʦʢʠʭ ʠ ʪʷ-

ʞʝʣʳʭ ʙʦʷʭ ʟʘ ʛʦʨʦʜ ʩʦʭʨʘʥʠʣʠ ʠʭ ʜʝʪʠ ʠ ʚʥʫʢʠ. ʅʳʥʝʰʥʠʤ ʧʦʢʦʣʝʥʠʷʤ ʚʘʞʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʦ ʥʠʭ ʧʘʤʷʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʥʝʠʟʚʝʩʪʥʦ ʢʝʤ ʙʳ ʤʳ ʙʳʣʠ ʠ ʩʫʱʝʩʪ-

ʚʦʚʘʣʠ ʣʠ ʚʦʚʩʝ, ʝʩʣʠ ʙʳ ʥʘʰʠ ʧʨʘʜʝʜʳ ʥʝ ʧʦʙʝʜʠʣʠ ʚ ʵʪʦʡ ʙʠʪʚʝ ʠ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝ. 

ɺ ʈʦʩʩʠʠ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʧʨʘʟʜʥʦʚʘʥʠʶ ɼʥʷ ʇʦʙʝʜʳ ʠ ʧʨʦʚʝ-

ʜʝʥʠʶ ʧʘʪʨʠʦʪʠʯʝʩʢʦʡ ʘʢʮʠʠ çɹʝʩʩʤʝʨʪʥʳʡ ʧʦʣʢè. ʉʦʟʜʘʥʦ ʚʦʝʥʥʦ-

ʠʩʪʦʨʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ. ʉʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʠ ʫʧʦʨʷʜʦʯʠʚʘʝʪʩʷ ʧʦʠʩʢʦʚʦʝ ʜʚʠ-

ʞʝʥʠʝ. ɺʩʸ ʥʘʧʨʘʚʣʝʥʥʦ ʥʘ ʧʦʜʝʨʞʘʥʠʝ ʧʘʤʷʪʠ ʥʘʨʦʜʘ ʦ ʚʨʝʤʝʥʘʭ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʳ ʠ ʣʶʜʷʭ, ʧʘʚʰʠʭ ʟʘ ʧʦʙʝʜʫ ʚ ʥʝʡ. ʕʪʦ ʟʘʤʝʯʘʪʝʣʴʥʦ, ʠ 

ʤʦʣʦʜʳʤ ʧʦʢʦʣʝʥʠʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʚʝʩʪʥʳ ʤʘʩʩʦʚʳʝ ʧʦʜʚʠʛʠ ʧʨʦʩʪʳʭ, ʚʳ-

ʜʘʶʱʠʭʩʷ ʠ ʜʘʞʝ ʙʝʟʳʤʷʥʥʳʭ ʛʝʨʦʝʚ ʩ ʠʭ ʧʫʩʪʴ ʪʨʘʛʠʯʝʩʢʦʡ ʠ ʩʪʨʘʰʥʦʡ, ʥʦ 

ʨʝʘʣʴʥʦʡ ʧʨʘʚʜʦʡ ʚʦʡʥʳ. 

ɺ ʤʦʝʡ ʩʝʤʴʝ ʜʦ ʩʠʭ ʧʦʨ ʧʝʨʝʜʘʶʪʩʷ ʠʩʪʦʨʠʠ ʧʨʘʜʝʜʦʚ ʦ ʛʦʜʘʭ ʚʦʡʥʳ. 

ʋʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ ʠʭ ʜʦʢʫʤʝʥʪʳ ʠ ʥʘʛʨʘʜʳ. ʄʳ ʫʯʘʩʪʚʫʝʤ ʚ ʰʝʩʪʚʠʠ çɹʝʩ-

ʩʤʝʨʪʥʦʛʦ ʧʦʣʢʘè. ʂʘʞʜʦʝ 9 ʤʘʷ ʥʘʰʘ ʩʝʤʴʷ ʦʪʤʝʯʘʝʪ, ʢʘʢ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞ-

ʥʳʭ ʧʨʘʟʜʥʠʢʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʠ ʚʩʧʦʤʠʥʘʝʪ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, ʧʦʜʘʨʠʚʰʠʭ ʥʘʤ 

ʧʦʙʝʜʫ ʥʘʜ ʬʘʰʠʩʪʩʢʦʡ ɻʝʨʤʘʥʠʝʡ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
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ɿʥʘʥʠʝ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʪʨʘʩʣʠ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʧʳʪ ʧʨʝʜʳʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ, ʫʯʠʪʳʚʘʪʴ ʦʰʠʙʢʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʠ ʥʘʢʦʧʣʝʥʠʶ ʟʥʘʥʠʡ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʚʢʣʘʜʘ ɽʢʘʪʝʨʠʥʳ II  ʚ ʨʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜ-

ʩʪʚʘ ʚ ʈʦʩʩʠʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ:ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʦʩʴ ʩʢʦʪʦʚʦʜʩʪʚʦ ʚ ʧʝ-

ʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠʥʳ II ; ʠʟʫʯʠʪʴ ʤʝʨʳ, ʧʨʝʜʧʨʠʥʷʪʳʝ ʚ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʘ. 
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʧʦʠʩʢ ʠʥʬʦʨ-

ʤʘʮʠʠ ʚ ʩʝʪʠ ʠʥʪʝʨʥʝʪ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ çʗʥʜʝʢʩè ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʉʢʦʪʦʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪ-

ʚʘ, ʜʘʶʱʝʝ ʣʶʜʷʤ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʧʨʦʜʫʢʮʠʠ - ʤʦʣʦʢʦ, ʤʷʩʦ, ʰʝʨʩʪʴ, ʰʢʫʨʘ. 

ʂʦʨʦʚʴʝ ʤʦʣʦʢʦ ï ʦʜʠʥ ʠʟ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʩʳʨʴʝʤ ʜʣʷ 

ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʩʧʝʢʪʨʘ ʤʦʣʦʯʥʳʭ ʠ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʙʝʟ ʢʦʪʦʨʳʭ 

ʦʯʝʥʴ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ. ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʢʘʢ ʰʝʨʩʪʴ ʠ ʰʢʫ-

ʨʘ, ʥʘ ʧʨʦʪʷʞʝʥʠʷ ʚʝʢʦʚ ʷʚʣʷʣʠʩʴ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʪʝʧʣʦʡ ʦʜʝʞʜʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʪʨʘʥ ʩ ʭʦʣʦʜʥʳʤ ʚʨʝʤʝʥʝʤ ʛʦʜʘ. ʅʘ-

ʯʠʥʘʷ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ 

ʩʢʦʪʦʚʦʜʩʪʚʘ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦ ʧʦʣʦʞʝʥʠʠ ʩʢʦʪʦʚʦʜ-

ʩʪʚʘ ʚ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠʥʳ II  ʠ ʝʝ ʚʢʣʘʜʝ ʚ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʂʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ï ʵʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪ-

ʥʳʭ, ʨʘʟʚʦʜʠʤʳʡ ʩ ʜʨʝʚʥʝʡʰʠʭ ʚʨʝʤʝʥ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ. ɺ ʈʦʩʩʠʠ ʨʘʟʚʝʜʝʥʠʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɺ 18 ʚʝʢʝ ʩʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʂʈʉ ʚʝʣʘʩʴ ʥʝʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ. ɺ ʢʦʥʮʝ 18 

ʚʝʢʘ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʪʘʢʠʝ ʧʦʨʦʜʳ ʂʈʉ, ʢʘʢ ʢʨʘʩʥʘʷ ʩʪʝʧʥʘʷ ʧʦʨʦʜʘ ʤʦʣʦʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʋʜʦʡ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 3800-4500 ʣʠʪ-

ʨʦʚ, ʧʨʠ ʞʠʨʥʦʩʪʠ ʤʦʣʦʢʘ 3,6-3,8%. ɼʘʥʥʘʷ ʧʦʨʦʜʘ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʋʢʨʘʠʥʳ, ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʫʢʨʘʠʥʩʢʠʭ ʧʦʨʦʜ ʩ ʧʨʠʚʝʟʝʥ-

ʥʳʤʠ ʠʟ ɸʚʩʪʨʠʠ ʢʨʘʩʥʦʡ ʆʩʪʨʬʠʟʩʣʷʥʜʩʢʦʡ ʠ ʠʟ ɸʥʛʣʠʠ ɸʥʛʝʣʴʩʢʦʡ ʧʦʨʦʜʘ-

ʤʠ. ʇʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʫʣʫʯʰʝʥʠʶ ʍʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʳ ʂʈʉ ʤʦʣʦʯʥʦ-

ʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʧʫʪʝʤ ʩʢʨʝʱʠʚʘʥʠʷ ʝʝ ʩ ɻʦʣʘʥʩʢʠʤʠ ʧʦʨʦʜʘ-

ʤʠ. ʅʦ ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ, ʚʦʟʥʠʢʰʝʡ ʚ ʩʝʨʝʜʠʥʝ 18 ʚʝʢʘ, ʩʪʘʣ ʧʘʜʝʞ ʩʢʦʪʘ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʘʜʝʞʘ ʙʳʣʦ ʧʣʦʭʦʝ ʩʘʥʠʪʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʢʦʪʘ. ʏʪʦʙʳ 

ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʘʜʝʞʘ ʩʢʦʪʘ, ʧʦ ʫʢʘʟʫ ɽʢʘʪʝʨʠʥʳ II  ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʨʳ 

ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ɹʳʣʠ ʚʚʝʜʝʥʳ ʧʨʘʚʠʣʘ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘ-

ʥʠʷ ʩʢʦʪʘ, ʚʝʣʘʩʴ ʘʢʪʠʚʥʘʷ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚ 1774 ʛʦʜʫ ʄʦʩʢʦʚʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʙʳʣ ʠʟʜʘʥ çʉʢʦʪʩʢʠʡ ʣʝʯʝʙʥʠʢ, ʠʣʠ 

ʧʦʢʘʟʘʥʠʝ ʩʨʝʜʩʪʚ, ʩʣʫʞʘʱʠʭ ʢʦ ʠʟʣʝʯʝʥʠʶ ʚʩʷʢʠʭ ʚ ʜʦʤʘʰʥʝʤ ʩʢʦʪʫ ʠ ʧʪʠʮʘʭ, 

ʦʩʦʙʣʠʚʦ ʚ ʣʦʰʘʜʷʭ ʠ ʧʨʦʯʠʭ ʩʣʫʯʠʚʰʠʭʩʷ ʙʦʣʝʟʥʝʡè. 

ʆʚʮʝʚʦʜʩʪʚʦ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʨʘʟʚʝʜʝʥʠʝ ʂʈʉ, ʷʚʣʷʝʪʩʷ ʜʨʝʚʥʠʤ ʠ ʚʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʆʚʮʝʚʦʜʩʪʚʦ ʨʫʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʠ ʥʘʯʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʦʩʦʙʝʥʥʦ ʙʳʩʪʨʦ ʚ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠ-

ʥʳ II. ʇʨʦʠʩʭʦʜʠʣʦ ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ ʠʤʧʝʨʠʠ ʧʦʜ ʨʫʢʦʚʦ-

ʜʩʪʚʦʤ ʢʥʷʟʷ ɻʨʠʛʦʨʠʷ ʇʦʪʝʤʢʠʥʘ. ɹʳʣ ʩʦʟʜʘʥ ʨʷʜ ʢʨʫʧʥʳʭ ʦʚʯʘʨʝʥ ʩ ʧʦʨʦʜʘ-

ʤʠ ʦʚʝʮ ʰʝʨʩʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʈʘʟʚʦʜʠʣʠʩʴ ʦʚʮʳ, ʨʫʩʩʢʠʭ ʠ, 
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ʟʘʚʝʟʝʥʥʳʭ ʧʨʠ ʇʝʪʨʝ I, ʘʥʛʣʠʡʩʢʠʭ ʧʦʨʦʜ. ʇʦʪʝʤʢʠʥ ʫʜʝʣʷʣ ʙʦʣʴʰʦʝ ʚʥʠʤʘ-

ʥʠʝ ʦʚʮʝʚʦʜʩʪʚʫ, ʦʧʠʩʳʚʘʷ ʫʩʧʝʭʠ ʚ ʨʘʟʚʠʪʠʠ ʦʚʮʝʚʦʜʩʪʚʘ ʚ ʩʚʦʠʭ ʧʠʩʴʤʘʭ 

ɽʢʘʪʝʨʠʥʝ II. ʇʦ ʧʦʛʦʣʦʚʴʶ ʦʚʝʮ ʈʦʩʩʠʷ ʩʪʘʣʘ ʚʳʭʦʜʠʪʴ ʥʘ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠ-

ʮʠʠ ʚ ɽʚʨʦʧʝ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʠʤʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠʥʳ II 

ʧʨʦʠʩʭʦʜʠʣʘ ʨʘʙʦʪʘ ʧʦ ʚʳʚʝʜʝʥʠʶ ʈʦʤʘʥʦʚʩʢʦʡ ʧʦʨʦʜʳ ʦʚʮʳ ʤʷʩʦʰʝʨʩʪʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ʉʪʘʪʠʩʪʠʢʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʢʦʪʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʭʦʟʷʡʩʪʚʘʭ, ʠʤʝʣʘ ʨʘʟ-

ʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʫʙʝʨʥʠʠ. ʊʚʝʨʩʢʘʷ ʛʫʙʝʨʥʠʷ ï 1 ʩʝʤʴʷ ʠʤʝʣʘ 

ʚ ʩʨʝʜʥʝʤ 2 ʢʦʨʦʚʳ, 2 ʦʚʮʳ, ʢʦʟʳ ʙʳʣʠ ʨʝʜʢʦʩʪʴʶ. ɺʣʘʜʠʤʠʨʩʢʘʷ ʛʫʙʝʨʥʠʷ ï 

ʩʝʤʴʷ ʠʤʝʣʘ ʚ ʩʨʝʜʥʝʤ 1 ʢʦʨʦʚʫ ʠ ʦʪ 2-ʭ ʜʦ 5 ʦʚʝʮ. ʈʷʟʘʥʩʢʘʷ ʛʫʙʝʨʥʠʷ ï ʚ ʩʝ-

ʤʴʝ ʩʦʜʝʨʞʘʣʦʩʴ 1 ʢʦʨʦʚʘ ʠ 5-6 ʦʚʝʮ. ʊʫʣʴʩʢʘʷ ʛʫʙʝʨʥʠʷ ï ʢʦʨʦʚʳ ʜʝʨʞʘʣʠʩʴ ʥʝ 

ʚʦ ʚʩʝʭ ʩʝʤʴʷʭ. ɺ ʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʩʢʦʪʘ ʫ ʢʨʝʩʪʴʷʥ ʙʳʣʦ ʙʦʣʴʰʝ. ʊʘʢ, ʚ ʂʫʨ-

ʩʢʦʡ ʛʫʙʝʨʥʠʠ ʚ ʩʝʤʴʷʭ ʩʦʜʝʨʞʘʣʦʩʴ ʧʦ 5 ʦʚʝʮ ʠ 5 ʢʦʨʦʚ. ɺ ɺʦʨʦʥʝʞʩʢʦʡ ʛʫ-

ʙʝʨʥʠʠ ʩʝʤʴʷ ʢʨʝʩʪʴʷʥʠʥʘ ʦʙʳʯʥʦ ʠʤʝʣʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ, ʚ ʆʨʣʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʙʳʣʦ ʦʪ 10 ʜʦ 30 ʦʚʝʮ ʥʘ ʩʝʤʴʶ. ʀʟ ʜʘʥʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ ʩʢʦʪʘ ʩʦʜʝʨʞʘʣʦʩʴ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʯʝʨʥʦʟʝʤʥʦʡ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʢʦʪʘ ʚ ʥʝʯʝʨʥʦʟʝʤ-

ʥʦʡ ʟʦʥʝ ʙʳʣʘ ʥʝʭʚʘʪʢʘ ʢʦʨʤʦʚ. ʆʩʦʙʝʥʥʦ ʪʘʤ, ʛʜʝ ʧʝʨʠʦʜ ʟʠʤʥʝʛʦ ʢʦʨʤʣʝʥʠʷ 

ʜʣʠʣʩʷ ʜʦ ʜʚʫʭʩʦʪ ʜʥʝʡ. ʅʘ 1 ʛʦʣʦʚʫ ʢʨʫʧʥʦʛʦ ʩʢʦʪʘ ʪʨʝʙʦʚʘʣʦʩʴ 200 ʧʫʜʦʚ ʩʝ-

ʥʘ. ʉʨʝʜʥʠʡ ʫʨʦʞʘʡ ʩʝʥʘ ʩʦʩʪʘʚʣʷʣ 60 ʧʫʜʦʚ ʩ ʜʝʩʷʪʠʥʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʛʦ-

ʣʦʚʫ ʩʢʦʪʘ ʪʨʝʙʫʝʪʩʷ 3,2 ʜʝʩʷʪʠʥ ʩʝʥʦʢʦʩʦʚ. ʅʝʭʚʘʪʢʘ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʙʳʣʘ ʚ 

ʪʘʢʠʭ ʛʫʙʝʨʥʠʷʭ, ʢʘʢ ʇʝʨʤʩʢʦʡ, ɺʦʣʦʛʦʜʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, ʗʨʦʩʣʘʚʩʢʦʡ, ʂʦʩʪ-

ʨʦʤʩʢʦʡ ʠ ʜʨ. 

ʇʦʢʘʟʘʪʝʣʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʝʥʦʢʦʩʘʤʠ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ: 
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ʇʦ ʧʨʠʯʠʥʝ ʥʝʭʚʘʪʢʠ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʩʪʘʣʦ ʧʨʘʢʪʠʢʦʚʘʪʴʩʷ ʪʨʘʚʦʩʝʷ-

ʥʠʝ. ɺʧʝʨʚʳʝ ʦʥʦ ʥʘʯʘʣʦ ʧʨʠʤʝʥʷʪʩʷ ʚ ʉʘʨʘʪʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ. 

ɻʦʚʦʨʷ ʦ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʪʦʛʦ ʧʝʨʠʦʜʘ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʠ ʦ ʩʧʦʩʦʙʘʭ ʭʨʘ-

ʥʝʥʠʷ ʠ ʟʘʛʦʪʦʚʦʢ ʢʦʨʤʦʚ. ʂʦʨʤʘ ʪʨʘʜʠʮʠʦʥʥʦ ʭʨʘʥʠʣʠʩʴ ʚ ʩʪʦʛʘʭ ʠ ʩʢʠʨʜʘʭ. ɺ 

ɻʘʣʠʮʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʷʣʦʩʴ ʭʨʘʥʝʥʠʝ ʩʝʥʘ ʥʘ ʢʦʟʣʘʭ, ʪ.ʝ. ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʚʝʰʘʣʢʘʭ. ɺ ʛʫʙʝʨʥʠʷʭ ʩ ʥʝʭʚʘʪʢʦʡ ʩʝʥʘ ʙʳʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʛʫʤʝʥʥʦʡ ʩʧʦʩʦʙ 

ʟʘʛʦʪʦʚʢʠ, ʢʦʛʜʘ ʟʘʛʦʪʘʚʣʠʚʘʣʘʩʴ ʩʦʣʦʤʘ, ʙʨʦʩʦʚʦʝ ʟʝʨʥʦ, ʠ ʪ.ʜ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʛʫʙʝʨʥʠʷʭ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʷʢʠʥʘ, ʘ ʚʦ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙ-

ʣʘʩʪʠ - ʢʚʘʩʥʘʷ ʛʫʱʘ. ɺ ʧʦʤʝʱʠʯʴʠʭ ʭʦʟʷʡʩʪʚʘʭ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʤʘʤʠ ʙʳʣʦ 

ʣʫʯʰʝ, ʯʝʤ ʚ ʢʨʝʩʪʴʷʥʩʢʠʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʦʤʝʱʠʯʴʠʭ ʭʦʟʷʡʩʪʚʘʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʢʨʝʩʪʴʷʥʩʢʠʭ, ʠʤʝʣʠʩʴ ʙʦʣʝʝ ʭʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʩʢʦʪʥʳʝ ʜʚʦʨʳ, ʦʪʜʝʣʴ-

ʥʳʝ ʧʦʤʝʱʝʥʠʷ ʜʣʷ ʪʝʣʷʪ ʠ ʦʚʝʮ. 

ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʧʨʦʙʣʝʤʘʭ, ʩʫ-

ʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ ʚ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠʥʳ II, ʠ ʦ ʤʝʨʘʭ, 

ʧʨʝʜʧʨʠʥʷʪʳʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ. 

ɻʣʘʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʤʠ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ ʚ ʨʘʩʩʤʘʪʨʠ-

ʚʘʝʤʳʡ ʧʝʨʠʦʜ, ʷʚʣʷʣʠʩʴ: 

- ʥʝʭʚʘʪʢʘ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʛʫʙʝʨʥʠʷʭ; 

- ʚʳʩʦʢʠʡ ʧʘʜʝʞ ʩʢʦʪʘ ʧʦ ʧʨʠʯʠʥʝ ʧʣʦʭʠʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦ-

ʚʠʡ ʩʦʜʝʨʞʘʥʠʷ; 

- ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ ʩʢʦʪʦʚʦʜʩʪʚʘ; 

- ʥʝʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʧʨʠʥʷʪʳʭ ʚ ʧʝʨʠʦʜ ʧʨʘʚʣʝʥʠʷ ɽʢʘʪʝʨʠʥʳ 

II, ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʩʢʦʪʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ 

ʩʪʘʣʦ: 

- ʚʚʝʜʝʥʠʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤ ʩʦ-

ʜʝʨʞʘʥʠʷ ʩʢʦʪʘ; 

- ʚʝʜʝʥʠʝ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʧʦ ʚʳʨʘʙʦʪʢʝ ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʩʢʦʪʘ; 

- ʫʚʝʣʠʯʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʠ ʚʳʭʦʜ ʈʦʩʩʠʠ ʥʘ 1-ʝ ʤʝʩʪʦ ʚ ɽʚʨʦʧʝ ʧʦ ʦʚʮʝ-

ʚʦʜʩʪʚʫ; 

- ʚʳʚʝʜʝʥʘ ʢʨʘʩʥʘʷ ʩʪʝʧʥʘʷ ʧʦʨʦʜʘ ʂʈʉ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʫʜʦʷ; 

- ʧʨʦʜʦʣʞʝʥʠʝ ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʭʦʣʤʦʛʦʨʩʢʦʡ ʧʦʨʦʜʦʡ ʂʈʉ; 

- ʚʥʝʜʨʝʥʠʝ ʪʨʘʚʦʩʝʷʥʠʷ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. 
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Abstract. The article presents materials on field germination, safety and surviv-

al of spring barley, depending on various cultivation technologies, the form of potash 

fertilizers and inoculation of seeds with a biological product. The studies were carried 
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loamy soil of the experimental field of the Yaroslavl NIIZhK branch of the Federal 

Scientific Center ñVIK im. V. R. Williams. According to the results of the study, it 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʦʜʥʦʡ ʠʟ ʧʝʨʚʦ-

ʩʪʝʧʝʥʥʳʭ ʟʘʜʘʯ, ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʞʠ-

ʚʦʪʥʦʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʩʦʟʜʘʥʠʝʤ 

ʧʨʦʯʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʳ [1]. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ 

ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ, ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʩʫʱʝʩʪ-

ʚʫʶʱʠʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʚʳʙʦʨ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʚ ʭʦʟʷʡʩʪʚʝ ʥʝ-

ʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɺʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʦʙ-

ʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘ-

ʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʫʣʴʪʫʨ ʠ ʯʝʨʝʜʦʚʘʥʠʷ ʠʭ ʚ ʩʝʚʦ-

ʦʙʦʨʦʪʝ, ʘʛʨʦʪʝʭʥʠʢʠ, ʩʚʦʡʩʪʚ ʫʜʦʙʨʝʥʠʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ [2, 3]. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʥʝʦʙʭʦʜʠʤʦ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ [4]. 

ʄʝʪʦʜʠʢʘ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, 

ʟʘʣʦʞʝʥʥʦʤ ʚ 2017 ʛʦʜʫ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʗʨʦʩʣʘʚʩʢʦʛʦ ʅʀʀɾʂ ʬʠʣʠʘʣʘ ʌʅʎ 

çɺʀʂ ʠʤ. ɺ.ʈ. ɺʠʣʴʷʤʩʘè. ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜ-

ʥʝʩʫʛʣʠʥʠʩʪʘʷ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ 1,87%, ʈ2ʆ5 ï 278 ʤʛ/ʢʛ ʧʦʯʚʳ, ʂ2ʆ ï 128 

ʤʛ/ʢʛ ʧʦʯʚʳ, ʨʅʂʉl ï 5,8 ʝʜ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 120 ʤ
2
, ʨʘʟʤʝʱʝʥʠʝ ʚʘʨʠ-

ʘʥʪʦʚ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʦʝ ʚ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. ʉʝʚʦʦʙʦʨʦʪ: ʦʜʥʦʣʝʪʥʠʝ 
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ʪʨʘʚʳ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ï ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (3 ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ) 

ï ʷʨʦʚʳʝ ʠ ʧʦʫʢʦʩʥʦ ʨʘʧʩ ʥʘ ʩʠʜʝʨʘʪ ï ʷʯʤʝʥʴ ï ʢʫʢʫʨʫʟʘ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʚʢʣʶʯʘʣʘ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ:  

ʌʘʢʪʦʨ ɸ: ʕʊ (ʂ) ï ʵʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ 

(ʢʦʥʪʨʦʣʴ); ʀʊ ï ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ; ɺʊ ï ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ; ʆʊ ï ʦʨʛʘʥʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ; ɹʊ ï ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ;  

ʌʘʢʪʦʨ ɺ: ʈʘʟʜʝʣʝʥʠʝ ʧʦ ʬʦʨʤʘʤ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʍʣʦʨʠʩʪʳʡ ʢʘʣʠʡ 

ï ʋ1; ʉʝʨʥʦʢʠʩʣʳʡ ʢʘʣʠʡ ï ʋ2. 

ʌʘʢʪʦʨ ʉ: ʀʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʙʝʟ ʦʙʨʘʙʦʪ-

ʢʠ ï ɹ1; ʙʠʦʧʨʝʧʘʨʘʪʳ (ʄʠʟʦʨʠʥ) ï ɹ2. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦ-

ʩʝʚʝ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩʧʣʦʰʥʳʤ ʧʦʜʝʣʷʥʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʫʯʸʪʦʤ 

ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʸʥʥʦʩʪʠ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝ-

ʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Disʘnt. ɺ ʮʝʣʦʤ ʟʘ ʜʚʘ 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʣʘʜʳʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷʭ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʷʯʤʝʥʷ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʭʦʜʦʚ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʭʘ-

ʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʙʠʣʠʝʤ ʦʩʘʜʢʦʚ (2,7 ʜʝʢʘʜʥʳʝ ʥʦʨʤʳ) ʚ ʧʝʨʚʳʡ ʛʦʜ ʠ ʭʦʣʦʜ-

ʥʦʡ ʠ ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʦʡ ʚʝʩʥʦʡ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 2,6
Á
ʉ ʥʠʞʝ ʥʦʨʤʳ) ʚʦ ʚʪʦʨʦʡ 

ʛʦʜ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʢʫʣʴʪʫʨʳ (ʨʠʩʫʥʦʢ 1). ʄʘʪʝʤʘʪʠʯʝ-

ʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʚʩʭʦʜʦʚ 

ʧʦʚʣʠʷʣʠ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʪʘʢ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʘʢʪʝʨʠʡ. ʂʦʣʠʯʝʩʪ-

ʚʦ ʚʩʭʦʜʦʚ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʦʪ 9,8% ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦ 18,3% ʥʘ ʚʳ-

ʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

 

 
 

ʈʠʩʫʥʦʢ 1 ïʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʷʯʤʝʥʷ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

- ï ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ; + ï ʩʝʨʥʦʢʠʩʣʳʡ ʢʘʣʠʡ 

 

ʇʦʣʝʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʬʘʢʪʦʨʫ ɸ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʬʘʢʪʦʨʫ ʉ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʙʘʢʪʝʨʠʷʤʠ, ʟʥʘʯʝʥʠʷ 
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ʢʦʣʝʙʣʶʪʩʷ ʦʪ 38,1 ʜʦ 46,6 %. ɹʠʦʧʨʝʧʘʨʘʪ ʜʘʣ ʧʨʠʙʘʚʢʫ ʦʪ 2,9 ʜʦ10,9%, ʘ 

ʚʣʠʷʥʠʝ ʥʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʬʦʨʤʳ ʢʘʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ. 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʢ ʥʘʯʘʣʫ ʫʙʦʨʢʠ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʜʚʘ 

ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʊʘʢʞʝ, ʢʘʢ ʠ ʥʘ ʚʩʭʦʜʳ, ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʢ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʚʣʠʷʣʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʙʘʢʪʝʨʠʠ (ʨʠʩʫʥʦʢ 2). ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʧʦ ʜʨʫʛʠʤ ʪʝʭ-

ʥʦʣʦʛʠʷʤ ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ ʚʳʰʝ ʥʘ 20,1%. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʢʘʟʘʣʘ, 

ʯʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʢ ʫʙʦʨʢʝ ʨʘʩʪʝʥʠʡ ʧʦʚʣʠʷʣʠ ʚʩʝ ʠʟʫʯʘʝʤʳʝ 

ʬʘʢʪʦʨʳ: ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠʙʘʚʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ ʙʳʣʘ ʥʘ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʦʥʘ ʩʦʩʪʘ-

ʚʠʣʘ 23,0%; ʧʦ ʬʦʨʤʘʤ ʫʜʦʙʨʝʥʠʡ ʣʫʯʰʝ ʚʩʝʛʦ ʦʢʘʟʘʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʩʝʨʥʦ-

ʢʠʩʣʦʛʦ ʢʘʣʠʷ ʥʘ ʙʠʦʣʦʛʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʢʪʝʨʠʡ, 

ʧʨʠʙʘʚʢʘ ʩʦʩʪʘʚʠʣʘ 23,9%; ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʙʦʣʴʰʫʶ ʧʨʠʙʘʚʢʫ 

ʧʦʣʫʯʠʣʠ ʥʘ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩ ʚʥʝʩʝʥʠʝʤ ʭʣʦʨʠʩʪʦʛʦ ʢʘʣʠʷ 

7,4% ʠ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 7,8%. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʥʝ ʚʳʷʚʠʣʘ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʧʦ ʠʟʫʯʘʝʤʳʤ 

ʬʘʢʪʦʨʘʤ, ʧʨʦʮʝʥʪ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 91,8 ʜʦ 94,1%. 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɺʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ, ʚ ʩʨʝʜʥʝʤ  

ʟʘ ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʅʘ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʣʠʷʣʠ ʪʝʭʥʦʣʦʛʠʠ 

ʠ ʙʠʦʧʨʝʧʘʨʘʪʳ, ʟʥʘʯʝʥʠʷ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 35,1 ʜʦ 43,6% (ʨʠʩʫʥʦʢ 3). ʇʨʦʮʝʥʪ 

ʚʳʞʠʚʘʝʤʦʩʪʠ ʷʯʤʝʥʷ ʧʦ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 19,8% ʚʳʰʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʵʢʩʪʝʥʩʠʚʥʦʡ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʧʨʦ-

ʮʝʥʪ ʚʳʞʠʚʘʝʤʦʩʪʠ ʚʳʨʦʩ ʥʘ 9,7-19,8%. ʇʦ ʨʘʟʣʠʯʥʳʤ ʬʦʨʤʘʤ ʢʘʣʠʡʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʥʝ ʦʪʤʝʯʝʥʦ. 

ɺʳʚʦʜʳ 

ʅʘ ʧʦʣʝʚʫʶ ʚʩʭʦʞʝʩʪʴ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʠʥʦ-

ʢʫʣʷʮʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʧʦʣʫʯʝʥʦ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʧʦ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 46,6%. 

ʇʨʠ ʵʪʦʤ ʠʥʦʢʫʣʷʮʠʷ ʩʝʤʷʥ ʫʚʝʣʠʯʠʚʘʣʘ ʚʩʭʦʞʝʩʪʴ ʥʘ 2,9-10,9%, ʘ ʬʦʨʤʳ ʢʘ-

ʣʠʡʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʝ ʧʦʚʣʠʷʣʠ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ. ɺʣʠʷʥʠʝ 

ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʷʯʤʝʥʷ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʨʠʤʝʥʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʧʨʦʮʝʥʪ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʜʦ 7,2% ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʚʘʨʠʘʥʪʦʤ, ʛʜʝ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ ʫʜʦʙʨʝʥʠʷ. ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʙʠʦʧʨʝʧʘ-

ʨʘʪʦʤ ʫʚʝʣʠʯʠʚʘʣʘ ʧʨʦʮʝʥʪ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʩʪʝʥʠʡ ʜʦ 19,8%, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʙʝʟ ʦʙʨʘʙʦʪʢʠ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɼʝʜʦʚ, ɸ.ɸ., ɼʝʜʦʚ, ɸ.ɺ., ʅʝʩʤʝʷʥʦʚʘ, ʄ.ɸ. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 
ʣʶʮʝʨʥʳ ʩʠʥʝʡ ʥʘ ʢʦʨʤʦʚʳʝ ʮʝʣʠ // ʂʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʦ. 2016. ˉ 12. ʉ. 24ï27. 

2. ʉʤʠʨʥʦʚ, ʇ.ʄ. ɸʛʨʦʭʠʤʠʷ / ʇ.ʄ. ʉʤʠʨʥʦʚ, ʕ.ɸ. ʄʫʨʘʚʠʥ. ï 2-ʝ ʠʟʜ., 

ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ï ʄ.: ʂʦʣʦʩ, 1984. ï 304 ʩ. ï ʋʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʜʣʷ 

ʩ/ʭ ʚʫʟʦʚ). ï ISBN 5-10-002221-3. ï ʊʝʢʩʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

3. ɼʫʙʠʥʠʥ, ɺ.ɺ., ʉʘʙʠʨʦʚʘ, ʊ.ʇ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ ʢʦʨʤʦʚʦʛʦ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ // 

ɺ ʩʙʦʨʥʠʢʝ: ʋʧʨʘʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʫʣʫʯʰʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʟʝʤʝʣʴ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ V ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘ-

ʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ʗʨʦʩʣʘʚʣʴ, 2022. ʉ. 17-23. 

4. ɺʦʨʦʥʠʥ, ɸ.ʅ., ʊʨʫʬʘʥʦʚ, ɸ.ʄ., ʑʫʢʠʥ, ʉ.ɺ. ɼʝʡʩʪʚʠʝ ʘʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʧʨʠʸʤʦʚ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʨʞʘʚʯʠʥʥʳʭ ʙʦʣʝʟʥʝʡ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ / ɸ.ʅ. ɺʦʨʦʥʠʥ, ɸ.ʄ. ʊʨʫʬʘʥʦʚ, ʉ.ɺ. ʑʫʢʠʥ. ï ʊʝʢʩʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʳʡ // ʀʟʚʝʩʪʠʷ ʊʉʍɸ. ï 2021. ï  ̄4. ï ʉ. 41ï50. ʈʝʟ. ʘʥʛʣ. ï ɹʠʙʣʠ-

ʦʛʨ.: ʩ. 46ï47 (17 ʥʘʟʚ.). 

5. ɼʫʙʠʥʠʥ, ɺ.ɺ., ʉʘʙʠʨʦʚʘ, ʊ.ʇ. ɺʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ // ɺ ʩʙʦʨʥʠʢʝ: ʆʨʛʘʥʠʯʝ-

ʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ: ʦʧʳʪ, ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ III ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. 

ʗʨʦʩʣʘʚʣʴ, 2022. ʉ. 77-83. 

 

 

 

 

 



34 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 631.5: 631.43 

ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʠ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʧʦʩʝʚʘʭ ʦʚʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ, ʫʜʦʙʨʝʥʠʡ ʩ ʩʦʣʦʤʦʡ ʠ ʛʝʨʙʠʮʠʜʦʚ 

 

ʉ.ʀ. ʂʘʨʘʩʝʚ, ʦʙʫʯʘʶʱʠʡʩʷ; 

ʀ.ʄ. ʉʦʢʦʣʦʚ, ʘʩʧʠʨʘʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʉ.ɺ. ʑʫʢʠʥ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʠ 

ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, 

ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘ-

ʙʦʪʢʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʤʝʥʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘ-

ʮʠʠ ʦʚʩʘ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʠʩ-

ʪʝʤʝ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ ʩʦʣʦʤʳ ʠ ʧʦʣʥʦʡ ʥʦʨʤʳ NPK ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ ï 54,47 ʮ/ʛʘ. ʉʠʩʪʝʤʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ 

ʦʙʫʩʣʦʚʣʠʚʘʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ (Fʬ<F05). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʫʜʦʙʨʝʥʠʷ ʩ ʩʦʣʦʤʦʡ, ʛʝʨʙʠʮʠʜʳ, 

ʪʚʸʨʜʦʩʪʴ ʧʦʯʚʳ, ʧʣʦʪʥʦʩʪʴ ʧʦʯʚʳ, ʫʨʦʞʘʡʥʦʩʪʴ 
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Abstract. The paper presents data on changes in soil bulk density and soil pene-

tration resistance when using resource-saving tillage systems, fertilizers and herbi-

cides. It has been established that resource-saving tillage systems cause a smaller in-

crease in soil penetration resistance during the growing season of oats. At the same 

time, the highest crop yield was obtained with the system of moldboard tillage with 

the introduction of straw and the full norm of NPK with the use of herbicides - 54.47 

c/ha. Resource-saving tillage systems caused a decrease in yield with not significant 

differences (Ff<F05). 
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ʉʦʢʨʘʱʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩ-

ʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʟʘʧʘʩʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʳ. ʆʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘ-

ʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ [1], ʘ ʪʘʢʞʝ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ʧʣʦʪʥʦʩʪʴ [2] ʠ ʪʚʝʨ-

ʜʦʩʪʴ [3] ʧʦʯʚʳ. ʊʚʸʨʜʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʣʠʤʠʪʠ-
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ʨʦʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʟʘ ʩʯʝʪ ʧʨʝʧʷʪʩʪʚʠʷ ʨʦʩʪʘ ʢʦʨʥʝʚʦʡ 

ʩʠʩʪʝʤʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʳ ʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ [3, 4]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʚʥʝʩʝʥʠʠ ʫʜʦʙʨʝʥʠʡ ʩ 

ʩʦʣʦʤʦʡ ʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022 ʛ. ʚ ʧʦʣʝʚʦʤ ʪʨʸʭʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʝ [5]. ʂʫʣʴʪʫʨʘ ï ʦʚʸʩ (ʩʦʨʪ ʂʨʝʯʝʪ). ʆʧʨʝʜʝ-

ʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʤʝʪʦʜʦʤ ʨʝʞʫʱʝʛʦ ʢʦʣʴʮʘ (ɻʆʉʊ 

5180-84). ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʣʝʮ-ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʚ ʇɻ-100. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʚʝʨʜʦʩʪʠ (ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʥʝʪʨʘʮʠʠ) ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʩʪʨʝ-

ʣʦʯʥʳʤ ʧʝʥʝʪʨʦʤʝʪʨʦʤ 06.01.SA Eijkelkamp, ʧʦ ʜʠʘʛʦʥʘʣʠ ʜʝʣʷʥʢʠ ʚ 6 ʪʦʯʢʘʭ. 

ʉ ʛʣʫʙʠʥ 5-40 ʩʤ. 

ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚʳʰʝ ʢʣʠ-

ʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʧʨʠ ʥʝʜʦʙʦʨʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩ ʨʳʭʣʝʥʠʝʤ 

ʠ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ʠ ʟʘ-

ʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ ʚʝʣʦ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʦʯ-

ʚʳ ʢʘʢ ʚ ʥʠʞʥʝʤ, ʪʘʢ ʠ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ 

ʦʙʨʘʙʦʪʢʠ, ʫʜʦʙʨʝʥʠʷ ʠ ʛʝʨʙʠʮʠʜʦʚ 

 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʚʩʝ ʠʟʫʯʘʝʤʳʝ ʩʠʩʪʝʤʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʩʣʦ-

ʞʝʥʠʷ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴ-

ʰʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʩʚʦʡʩʪʚʝʥʥʳ ʩʠʩʪʝʤʝ ʩ ʝʞʝʛʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪ-

ʢʦʡ ï 1,39 ʛ/ʩʤ
3
. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʩ ʩʦʣʦʤʦʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʛʝʨʙʠ-

ʮʠʜʦʚ ʚʝʣʦ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʢʘʢ ʧʦ ʩʣʦʷʤ, ʪʘʢ ʠ 

ʧʦ ʫʯʝʪʘʤ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʦʧʳʪʘ. 

ɼʝʣʷʥʢʠ, ʛʜʝ ʠʟʫʯʘʣʦʩʴ ʧʦʩʣʝʜʝʡʩʪʚʠʝ ʠ ʜʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʦʚ ʚ ʩʨʝʜʥʝʤ 

ʧʦ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʦʙʨʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠ-

ʞʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʧʦʯʚʳ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ. ɼʘʥʥʳʝ ʚʪʦʨʦʛʦ ʫʯʸʪʘ ʥʝ ʚʳ-

ʷʚʠʣʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʛʝʨʙʠʮʠʜʥʳʤʠ ʠ ʙʝʟʛʝʨʙʠʮʠʜʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ. 

ʅʘʨʷʜʫ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 2 

ʫʯʝʪʘ ʪʚʝʨʜʦʩʪʠ (ʨʠʩʫʥʦʢ 2). ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʚʝʨʭʥʠʝ ʩʣʦʠ ʧʦʯʚʳ ʭʘʨʘʢʪʝ-

ʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʥʠʞʘʣʠʩʴ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝ-
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ʥʠʷ ʛʣʫʙʠʥʳ. ɺʪʦʨʦʡ ʫʯʝʪ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʟʥʘʯʝʥʠʡ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ ʢʨʠʪʠʯʝʩʢʠʭ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʪʚʸʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  

ʦʪ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʦʙʨʝʥʠʷ 
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ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʆ2, ʆ3, ʆ4) ʚ 

ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ 

5, 10 15, 25 ʩʤ. ʇʨʠ ʵʪʦʤ ʥʘ ʛʣʫʙʠʥʝ 20 ʩʤ ʟʥʘʯʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʧʦ ʜʘʥʥʳʤ 

ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʙʠʣʠ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʠʩʪʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʝʣʘ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʪʚʝʨʜʦʩʪʠ ʥʘ ʛʣʫʙʠʥʝ 20, 30, 35 ʠ 40 ʩʤ. 

ɼʘʥʥʳʝ ʚʪʦʨʦʛʦ ʫʯʝʪʘ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʟʥʘʯʝʥʠʡ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʨʝ-

ʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʦʙʨʘʙʦʪʦʢ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʣʦʤʳ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ 

ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-15 ʩʤ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ. ɸ ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʠ 

ʩʦʣʦʤʳ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ NPK ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 

25-40 ʩʤ. ʇʨʠ ʚʪʦʨʦʤ ʫʯʝʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩʦʣʦʤʳ ʠ 

ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʠ NPK ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘ-

ʣʦ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-25 ʩʤ. ʋʯʝʪ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʥʘʯʘ-

ʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ, ʚʳʷʚʠʣ ʥʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʜʠʥʘʤʠʢʝ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʪʚʝʨʜʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʦʢ ʠ ʫʜʦʙʨʝʥʠʡ.  

ɺ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʜʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʥʝʪʨʘʮʠʠ ʧʦʯʚʳ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʠʣ ʥʘʣʠʯʠʝ 

ʩʨʝʜʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʪʚʝʨʜʦʩʪʴʶ ʧʦʯʚʳ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ 

ʥʘ ʛʣʫʙʠʥʝ 15 ʩʤ (ʫ = 58,77 ï 21,73ʭ; r = -0,35; p = 0,05) ʠ 20 ʩʤ (ʫ = 65,99 ï 

31,77ʭ; r = -0,39; p = 0,03) ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

ʀʟʫʯʘʝʤʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ, ʮ/ʛʘ 
ɺʘʨʠʘʥʪ 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ ɻ1 ʉ ʛʝʨʙʠʮʠʜʘʤʠ ɻ2 
ʦʙʨʘʙʦʪʢʘ ʫʜʦʙʨʝʥʠʝ 

1 2 3 4 

ʆʪʚʘʣʴʥʘʷ 

ʆ1 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ çʋ1è 20,99 25,2 

ʩʦʣʦʤʘ çʋ3è 26,86 32,15 

ʩʦʣʦʤʘ + N çʋ4è 32,85 35,63 

ʩʦʣʦʤʘ + NPK çʋ5è 49,28 54,47 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʩ ʨʳʭ-

ʣʝʥʠʝʤ  

ʆ2 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ çʋ1è 16,23 20,98 

ʩʦʣʦʤʘ çʋ3è 28,09 27,04 

ʩʦʣʦʤʘ + N çʋ4è 26,25 34,93 

ʩʦʣʦʤʘ + NPK çʋ5è 34,47 36,76 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ  

ʆ3 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ çʋ1è 26,02 22,11 

ʩʦʣʦʤʘ çʋ3è 29,15 33,11 

ʩʦʣʦʤʘ + N çʋ4è 27,93 29,65 

ʩʦʣʦʤʘ + NPK çʋ5è 43,22 47,97 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ  

ʆ4 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ çʋ1è 14,8 15,94 

ʩʦʣʦʤʘ çʋ3è 21,61 25,52 

ʩʦʣʦʤʘ + N çʋ4è 24,88 26,92 

ʩʦʣʦʤʘ + NPK çʋ5è 47,78 51,47 



39 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 

ʅʉʈ05 ʜʣʷ ʜʝʣʷʥʦʢ I ʧʦʨʷʜʢʘ F
ʬ
<F

05
 F

ʬ
<F

05
 

ʅʉʈ05 ʜʣʷ ʜʝʣʷʥʦʢ II  ʧʦʨʷʜʢʘ 12,26 12,26 

ʅʉʈ05 ʜʣʷ ʜʝʣʷʥʦʢ III  ʧʦʨʷʜʢʘ 8,26 8,26 

 

ɺʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʠ ʧʦʣʥʦʡ ʥʦʨʤʳ NPK ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ 

ʦʙʨʘʙʦʪʢʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫ-

ʨʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʢʫʣʴʪʳ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʧʨʠ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩ ʨʳʭʣʝʥʠʝʤ ʧʦ ʬʦʥʫ ʩʦʣʦʤʘ + N. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʠʩʪʝʤʝ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ ʩʦʣʦʤʳ ʠ ʧʦʣʥʦʡ ʥʦʨʤʳ NPK ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠ-

ʮʠʜʦʚ ï 54,47 ʮ/ʛʘ, ʘ ʤʠʥʠʤʘʣʴʥʘʷ ï ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠ ʙʝʟ 

ʛʝʨʙʠʮʠʜʦʚ ï 14,8 ʮ/ʛʘ. 

ɺʳʚʦʜʳ 

1. ʇʨʠʤʝʥʝʥʠʝ ʝʞʝʛʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʥʠʞʥʝʛʦ ʩʣʦʷ ʧʦʯʚʳ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ʦʚʩʘ ï 1,39 ʛ/ʩʤ
3
. ʉʠʩʪʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʬʦʨʤʠʨʦʚʘʣʘ 

ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ ʦʪʚʘʣʴʥʦʡ. 

2. ɿʥʘʯʝʥʠʷ ʪʚʝʨʜʦʩʪʠ ʠʟʤʝʥʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ. ʀ 

ʝʩʣʠ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʧʦ ʩʠʩʪʝʤʘʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʥʘʙʣʶʜʘ-

ʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʪʚʝʨʜʦʩʪʠ, ʪʦ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʧʨʠ ʦʙʱʝʤ ʨʦʩʪʝ ʟʥʘʯʝʥʠʡ 

ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʩʣʦʚʣʠʚʘʣʠ ʩʥʠʞʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

3. ʇʨʠʤʝʥʝʥʠʝ ʩʦʣʦʤʳ ʠ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝ-

ʥʠʶ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ ʩʣʦʝ 0-15 ʩʤ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ. ɸ ʚʥʝʩʝʥʠʝ ʩʦʣʦ-

ʤʳ ʠ ʩʦʣʦʤʳ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ NPK ʧʨʠʚʝʣʦ ʢ ʧʦʚʳʰʝʥʠʶ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ ʚ 

ʩʣʦʝ 25-40 ʩʤ. 

4. ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʫʩʪʘʥʦʚʠʣ ʥʘ-

ʣʠʯʠʝ ʩʨʝʜʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʪʚʝʨʜʦʩʪʴʶ ʧʦʯʚʳ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘ-

ʮʠʠ ʦʚʩʘ ʥʘ ʛʣʫʙʠʥʝ 15 (ʫ = 58,77 ï 21,73ʭ; r = -0,35; p = 0,05) ʠ 20 (ʫ = 65,99 ï 

31,77ʭ; r = -0,39; p = 0,03) ʩʤ ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴʶ. 

5. ʄʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʨʠ ʩʠʩʪʝʤʝ ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ ʩʦʣʦʤʳ ʠ ʧʦʣʥʦʡ ʥʦʨʤʳ NPK ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʨʙʠʮʠʜʦʚ ï 54,47 ʮ/ʛʘ. ʉʠʩʪʝʤʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʦʙʫʩʣʦʚʣʠ-

ʚʘʣʠ ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʷʭ (Fʬ<F05). 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʑʫʢʠʥ, ʉ.ɺ. ɺʣʠʷʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʦʙʨʘʙʦʪʦʢ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ 
ʷʯʤʝʥʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʣʦʛʠʟʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ ʈʦʩʩʠʠ / ʉ.ɺ. 

ʑʫʢʠʥ, ɸ.ʄ. ʊʨʫʬʘʥʦʚ, ɽ.ɺ. ʏʝʙʳʢʠʥʘ // ʆʨʛʘʥʠʯʝʩʢʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠ 

ʘʛʨʦʪʫʨʠʟʤ : ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 

ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʬʦʨʫʤʘ "ɸʛʨʦʪʫʨʠʟʤ ʚ ʈʦʩʩʠʠ", 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʤʘʪʝʨʠʘʣ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ 

ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ, ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʯʠʩʪʫʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʚʩʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝ-

ʤʦʡ ʘʛʨʦʪʝʭʥʠʢʠ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʨʦʞʘʡʥʦʩʪʠ. ʆʧʳʪ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʦʡ ʧʦʯʚʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʬʦʥʫ ʢʦʤʙʠʥʘʮʠʠ ʩʦʣʦʤʳ ʠ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦ-

ʪʦʩʠʥʪʝʟʘ. ɺʦʟʤʦʞʝʥ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʦʚʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʸʩ, ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦ-

ʛʦ ʚʝʱʝʩʪʚʘ, ʯʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠ-

ʘʣ, ʫʨʦʞʘʡʥʦʩʪʴ 
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Abstract. The article presents material on the study of the effect of tillage sys-

tems, fertilizers and herbicides on leaf area, dry matter accumulation, photosynthetic 

capacity and net photosynthetic productivity of oats. Yield information is also pro-

vided depending on the agricultural practices used. The experiment was carried out 

on soddy-podzolic gley soil. It is recommended to use a system of surface-dump 
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The use of the above technological elements leads to the highest values of photosyn-

thesis. A high yield of oats is also possible. 
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ʌʦʪʦʩʠʥʪʝʟ ï ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʞʘʡʥʦʩʪʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʫʝʪʩʷ 90-95% ʩʫʭʦ-

ʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʝʥʠʡ. ʏʝʤ ʣʫʯʰʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʬʦʪʦʩʠʥʪʝʟʘ, ʪʝʤ ʚʳʰʝ 

ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʳʰʝ ʢʦʥʝʯʥʳʡ ʫʨʦʞʘʡ ʨʘʩʪʝʥʠʷ ʠ ʚʳʰʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢ-

ʪʘ [1]. 

ɹʦʛʦʤʘʟʦʚ ʩʯʠʪʘʣ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʢʘʟʳʚʘʝʪ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ [2]. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʯʠʩʪʦʡ ʬʦʪʦ-

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʠʤʝʥʷʣʠ ʩʠʩʪʝʤʫ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ [3]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʦʟ-

ʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʠʨʦʜ-

ʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʉʨʝʜʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ ʦʢʘʟʳʚʘʝʪ ʫʜʦʙʨʝʥʠʝ, ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [4, 5]. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣʠ ʛʦʚʦʨʷʪ ʦ ʚʘʞʥʦʡ ʨʦʣʠ ʩʦʯʝʪʘʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

[6, 7, 8]. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022 ʛʦʜʫ ʚ ʧʦʩʝʚʝ ʦʚʩʘ ʚ ʤʥʦʛʦʣʝʪʥʝʤ 

ʪʨʸʭʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʜʝʨʥʦʚʦ-
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ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭ-

ʢʨʘʪʥʘʷ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ʉʭʝʤʘ ʦʧʳʪʘ: ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʦʪʚʘʣʴʥʘʷ çʆ1è, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩ ʨʳʭʣʝʥʠʝʤ çʆ2è, ʧʦʚʝʨʭʥʦ-

ʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ çʆ3è, ʧʦʚʝʨʭʥʦʩʪʥʘʷ çʆ4è), ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

çʋ1è, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ N30 çʋ2è, ʩʦʣʦʤʘ 3 ʪ/ʛʘ çʋ3è, ʩʦʣʦʤʘ 3 ʪ/ʛʘ + ʤʠ-

ʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ N30 çʋ4è, ʩʦʣʦʤʘ 3 ʪ/ʛʘ + ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ NPK 

çʋ5è, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ NPK  çʋ6è), ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷ-

ʢʦʚ (ʙʝʟ ʛʝʨʙʠʮʠʜʘ çɻ1è, ʩ ʛʝʨʙʠʮʠʜʦʤ çɻ2è). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ: ʦʪʚʘʣʴ-

ʥʦʡ çʆ1è, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ çʆ3è, ʧʦʚʝʨʭʥʦʩʪʥʦʡ çʆ4è ʠ ʯʝʪʳʨʸʤ ʩʠʩʪʝ-

ʤʘʤ ʫʜʦʙʨʝʥʠʡ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ çʋ1è, ʩʦʣʦʤʘ çʋ3è, ʩʦʣʦʤʘ + N30 çʋ4è, ʩʦʣʦʤʘ + 

NPK çʋ5è, NPK çʋ6è) ʧʦ ʦʙʦʠʤ ʬʦʥʘʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ. 

ʀʟ ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʘʟʦʬʦʩʢʘ, ʤʦʯʝʚʠʥʘ ʠ 

ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ. ʌʦʩʬʦʨʥʦʝ ʠ ʢʘʣʠʡʥʦʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʚʝʩʥʦʡ ʧʦʜ 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʘʟʦʪʥʳʝ ʚ ʬʦʨʤʝ ʤʦʯʝʚʠʥʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2022 ʛʦʜʫ ʩʢʣʘʜʳʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʚʩʘ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʧʨʝʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ. 

ʇʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʚʳʩʝʯʝʢ, ʩʫʭʦʝ ʚʝ-

ʱʝʩʪʚʦ ï ʩ ʧʦʤʦʱʴʶ ʚʳʩʫʰʠʚʘʥʠʷ. ʏʠʩʪʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʬʦ-

ʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ï ʵʪʦ ʨʘʩʯʸʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ 

ʫʯʠʪʳʚʘʣʘʩʴ ʩʧʣʦʰʥʳʤ ʧʦʜʝʣʷʥʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʫʯʝʪʦʤ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥ-

ʥʦʩʪʠ. ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʈʘʩʯʝʪ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʣʘʥʠʨʫʝʤʫʶ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʷ ʧʦ ʤʝʪʦʜʫ ɺ.ɸ. ɼʝʤʠʥʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ DISANT. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ ʥʝ ʚʳʟʚʘʣʦ ʢʘʢʠʭ-ʣʠʙʦ ʟʥʘʯʠʤʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʦʚʩʘ ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦ 

ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʶ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʩʠʩʪʝʤʝ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʬʦʪʦ-

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ɺʘʨʠʘʥʪ 

ʇʣʦʱʘʜʴ 

ʣʠʩʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤ
2
/ʤ

2
 

ʅʘʢʦʧʣʝʥʠʝ 

ʩʫʭʦʛʦ ʚʝ-

ʱʝʩʪʚʘ, 

ʛ/ʤ
2
 

ʌʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, ʪʳʩ. 

ʤ
2
/ʛʘ Ĭʜʥʝʡ 

ʏʠʩʪʘʷ ʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʴ ʬʦʪʦ-

ʩʠʥʪʝʟʘ, ʛ/ʤ
2 
ʚ ʩʫ-

ʪʢʠ  

1 2 3 4 5 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 3,94 658,77 103,89 4,86 

ʇʦʚʝʨʭʥʦʩʪʥʦ- 

ʦʪʚʘʣʴʥʘʷ, çʆ3è 
4,17 713,80 111,20 4,86 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 4,22 608,02 112,93 4,59 

ʅʉʈ05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 5 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ  

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 3,13 538,71 47,94 5,04 

ʉʦʣʦʤʘ, çʋ3è 3,69 644,76 56,50 4,02 

ʉʦʣʦʤʘ + NPK, çʋ5è 5,35 803,99 81,59 4,25 

NPK, çʋ6è 4,28 653,33 65,63 4,36 

ʅʉʈ05 0,46 102,59 7,21 Fʌ<F05 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 4,06 656,37 62,05 4,81 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 4,16 664,02 63,79 4,72 

ʅʉʈ05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 

 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʦʤʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘ-

ʣʦ ʧʦʚʳʰʝʥʠʶ ʧʣʦʱʘʜʠ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 2,22 ʤ
2
/ʤ

2 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʅʘ ʵʪʦʤ ʞʝ ʚʘʨʠʘʥʪʝ ʦʪʤʝʯʘʣʦʩʴ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʩʫʭʦʡ ʥʘʜʟʝʤ-

ʥʦʡ ʤʘʩʩʳ ʥʘ 49,2 % ʠ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ï ʥʘ 70,2 %. 

ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʚʩʘ ʦʪ ʩʦʨʥʷʢʦʚ ʥʝ ʚʳʟʚʘʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʥʘ ʚʘʨʠ-

ʘʥʪʝ çʉ ʛʝʨʙʠʮʠʜʘʤʠè. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʘ ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʧʦʚʣʠʷʣʘ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ (ʪʘʙʣʠʮʘ 2). 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʧʦʣʥʳʭ ʜʦʟ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʦʤʦʡ 

çʉʦʣʦʤʘ + NPKè ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 25,4 ʮ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʚʩʘ ʦʪ ʩʦʨʥʷʢʦʚ ʚʳʟʚʘʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʥʘ 2,93 ʮ/ʛʘ. 

 

ʊʘʙʣʠʮʘ 2 ï ɼʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 34,92 

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ, çʆ3è 31,59 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 27,31 

ʅʉʈ05 Fʌ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 20,28 

ʉʦʣʦʤʘ, çʋ3è 27,94 

ʉʦʣʦʤʘ + NPK, çʋ5è 45,68 

NPK, çʋ6è 34,24 

ʅʉʈ05 4,33 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 29,19 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 32,12 

ʅʉʈ05 1,70 
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʩʠʩʪʝʤʫ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʣʥʳʭ ʜʦʟ 

ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʦʤʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʟʤʦʞʥʦ ʫʚʝʣʠʯʝʥʠʝ ʚʩʝʭ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʫʨʦ-

ʞʘʡʥʦʩʪʠ ʦʚʩʘ. 
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ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʳ  

ʧʦʜ ʧʦʩʝʚʦʤ ʦʚʩʘ 
 

ɸ.ɸ. ʂʫʚʳʨʢʠʥ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʄ. ʊʨʫʬʘʥʦʚ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ  ʧʦʯʚʝ ʚ 

ʫʩʣʦʚʠʷʭ 2022 ʛʦʜʘ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-

ʚʳ, ʫʜʦʙʨʝʥʠʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʚ ʧʦʩʝʚʝ ʦʚʩʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʩʧʨʦ-

ʠʟʚʦʜʩʪʚʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ï ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ 

ʮʝʣʣʶʣʦʟʳ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʵʥʪʦʤʦʬʘʛʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʨʝʩʫʨʩʦʩ-

ʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʦʣʦʤʳ ʩ ʧʦʣʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ, ʜʘʥʥʳʡ ʚʘʨʠ-

ʘʥʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʣʫʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʚʩʘ ʥʘ 

ʫʨʦʚʥʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʯʠʩʣʝʥʥʦʩʪʴ 

ʞʫʞʝʣʠʮ, ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ, 

ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 
 

Soil biological properties depending on forage crops cultivation technologies 
 

A.A. Kuvirkin, student 

Scientific supervisor ï Candidate of Agricultural Sciences, Docent A.M. Trufanov 

(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 
 

Abstract. In a field experiment on soddy-podzolic gleyic soil under the condi-

tions of 2022, when studying various systems of tillage, fertilizers and plant protec-

tion in oat sowing, it was found that the reproduction of the biological properties of 

the soil ï an increase in the activity of cellulose decomposition and the number of 

ground beetles was facilitated by the use of resource-saving technologies based on a 

surface-plowing tillage system with the introduction of straw with full mineral ferti-

lizer, this technology also contributed to obtaining the yield of oat grain at the level 

of technology with plowing tillage. 

Keywords: cellulose-decomposing activity of soil, number of ground beetles, 

oat yield, tillage systems, fertilizer systems, plant protection systems 
 

ɺ ʧʦʯʚʝʥʥʦʤ ʩʣʦʝ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʘʪʤʦʩʬʝʨʳ, ʣʠʪʦʩʬʝʨʳ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ [1]. ʊʘʢ ʢʘʢ ʚʩʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ ʧʦʯʚʫ, ʦʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʢʦʤʧʦ-

ʥʝʥʪʦʤ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ [2]. ɸ ʝʝ ʩʚʦʡʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʘʢʪʠʚʥʦ ʤʝʥʷʶʪʩʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [3]. ʅʘʧʨʠʤʝʨ, ʙʣʘʛʦʜʘʨʷ ʘʢʪʠʚʥʦʤʫ ʨʘʟ-

ʣʦʞʝʥʠʶ ʮʝʣʣʶʣʦʟʳ ʚ ʧʦʯʚʝ, ʧʨʦʠʩʭʦʜʠʪ ʢʦʤʧʣʝʢʩ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʢʨʫʛʦʚʦʨʦʪʘ ʫʛʣʝʨʦʜʘ [4]. ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 
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ʧʦʯʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ [5]. ʊʘʢ, ʞʫʞʝʣʠʮʳ ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤʠ ʠʥʜʠ-

ʢʘʪʦʨʘʤʠ ʧʦʯʚʝʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ; ʵʪʦ ʩʝʤʝʡʩʪʚʦ ï ʚʘʞʥʝʡʰʠʡ 

ʢʦʤʧʦʥʝʥʪ ʧʦʯʚʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʦʥʠ ʪʦʥʢʦ ʨʝʘʛʠ-

ʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʧʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʳ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝ-

ʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʛʨʦʪʝʭ-

ʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʚʩʘ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʳ ʠ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2022 ʛʦʜʫ ʚ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʢʘʬʝʜʨʳ ɸʛ-

ʨʦʥʦʤʠʷ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʚ ʧʦʩʝʚʝ 

ʦʚʩʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ 

ʜʘʥʥʳʭ, ʢʨʦʤʝ ʤʘʷ ʤʝʩʷʮʘ, ʚ ʩʨʝʜʥʝʤ ʥʘ 8,1%, ʪʦʛʜʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ï 

ʥʠʞʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 39,2%, ʦʩʦʙʝʥʥʦ ʚ ʘʚʛʫʩʪʝ ʤʝʩʷʮʝ, ʯʪʦ ʤʦʛʣʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘ-

ʟʘʪʴʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʚʩʘ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʣʠʩʴ ʪʨʠ ʩʠʩ-

ʪʝʤʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʦʪʚʘʣʴʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ, ʧʦʚʝʨʭ-

ʥʦʩʪʥʘʷ), ʯʝʪʳʨʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʩʦʣʦʤʘ, ʩʦʣʦʤʘ + NPK ʠ 

NPK), ʜʚʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʩ ʛʝʨʙʠʮʠʜʘʤʠ). ʆʧʨʝʜʝ-

ʣʝʥʠʝ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʝʡ (ʙʠʦʣʦʛʠʯʝʩʢʦʡ) ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ 

ʤʝʪʦʜʦʤ ʘʧʧʣʠʢʘʮʠʠ, ʯʠʩʣʝʥʥʦʩʪʠ ʞʫʢʦʚ-ʞʫʞʝʣʠʮ ï ʩ ʧʦʤʦʱʴʶ ʣʦʚʫʰʢʠ ɹʘʨ-

ʙʝʨʘ, ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ ï ʧʦʜʝʣʷʥʦʯʥʳʤ ʤʝʪʦʜʦʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠʟʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɸʢʪʠʚʥʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʚ 2022 ʛʦʜʫ ʙʳʣʘ ʥʘ ʜʦʚʦʣʴʥʦ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʠ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚʣʘʞʥʦʩʪʴʶ ʧʦʯʚʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ ʧʦʚʳʩʠʣʠ ʧʦʢʘʟʘ-

ʪʝʣʴ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1). 
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% ʨʘʟʣʦʞʝʥʠʷ ʧʦʣʦʪʥʘ 

ʩʠʩʪʝʤʘ  

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 
ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ 

ʩʠʩʪʝʤʘ  

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʩʣʦʡ ʧʦʯʚʳ, ʩʤ 

0-10 10-20 0-20 

1 2 3 4 5 6 

ʆʪʚʘʣʴʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 35,1 32,3 33,7 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 26,4 24,7 25,6 

ʩʦʣʦʤʘ 3 ʪ/ʛʘ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 20,9 34,2 27,6 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 29,6 34,0 31,8 

ʩʦʣʦʤʘ + NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 51,3 48,1 49,7 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 48,8 31,5 40,2 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 40,8 32,9 36,9 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 41,9 34,4 38,2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 5 6 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 55,0 39,8 47,4 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 27,2 24,9 26,0 

ʩʦʣʦʤʘ 3 ʪ/ʛʘ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 64,9 51,4 58,1 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 35,0 20,1 27,6 

ʩʦʣʦʤʘ + NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 46,3 37,5 41,9 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 25,9 21,2 23,6 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 31,8 42,3 37,0 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 38,5 30,7 34,6 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 36,5 25,4 30,9 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 34,7 23,4 29,1 

ʩʦʣʦʤʘ 3 ʪ/ʛʘ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 30,3 27,0 28,6 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 43,1 24,3 33,7 

ʩʦʣʦʤʘ + NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 39,7 35,0 37,4 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 35,3 34,8 35,1 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 53,6 34,6 44,1 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 36,3 38,2 37,3 

ʅʉʈ05 ʧʦ ʦʙʨʘʙʦʪʢʘʤ Fʬ<F05 Fʬ<F05 Fʬ<F05 

ʅʉʈ05 ʧʦ ʫʜʦʙʨʝʥʠʷʤ 22,6 Fʬ<F05 Fʬ<F05 

ʅʉʈ05 ʧʦ ʛʝʨʙʠʮʠʜʘʤ 16,0 21,0 15,4 

 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʠʛ ʩʚʦʠʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʩʣʦʝ 0-10 ʩʤ ʧʨʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʣʦʤʳ ʠ 

NPK ï 64,9 ʠ 53,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʚʘʨʠʘʥʪʘ 

ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʦʞʝʥʠʷ ʪʢʘʥʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʚʳʩʰʝʝ ʟʥʘʯʝʥʠʝ 

ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤʳ ʧʦʚʝʨʭʥʦ-

ʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʬʦʥʝ ʩ ʩʦʣʦʤʦʡ 3 ʪ/ʛʘ, ʛʜʝ ʦʥʘ ʫʚʝʣʠʯʠʣʘʩʴ 

ʥʘ 38,9 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ. 

ʊʘʢ ʞʝ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ NPK (ʩʣʦʡ 0-10 ʩʤ) ï 53,6%, ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï 

ʙʝʟ ʫʜʦʙʨʝʥʠʷ ï 29,1%. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴ-

ʥʳʤʠ ʬʦʥʘʤʠ ʧʠʪʘʥʠʷ ʙʳʣʠ ʩʦʣʦʤʘ + NPK, ʘ ʪʘʢʞʝ NPK: ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʫʚʝʣʠʯʝʥʠʝ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʥʘ 23,2%, ʚʦ ʚʪʦʨʦʤ ï ʥʘ 

16,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʧʨʠʯʝʤ ʵʪʠ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʟʥʘ-

ʯʠʪʝʣʴʥʳ. 

ʅʘʨʷʜʫ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʤʠʢʨʦʬʣʦʨʳ, ʯʠʩʣʝʥʥʦʩʪʴ ʞʫʢʦʚ-ʞʫʞʝʣʠʮ ʷʚʣʷʝʪ-

ʩʷ ʚʘʞʥʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʵʢʦʩʠ-

ʩʪʝʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʞʫʞʝʣʠʮ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʦʡ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩ ʛʝʨʙʠʮʠʜʘʤʠ ʠ ʩʦ-

ʩʪʘʚʠʣʘ 12,3 ʰʪ./10 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ (4 ʫʯʝʪ), ʯʪʦ ʙʳʣʦ 

ʚʳʰʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʬʦʥʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘ-

ʙʦʪʢʘʭ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2 ï ʏʠʩʣʝʥʥʦʩʪʴ ʭʠʱʥʳʭ ʞʫʞʝʣʠʮ, ʰʪ./10 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ 

ɺʘʨʠʘʥʪ ʏʠʩʣʝʥʥʦʩʪʴ ʞʫʞʝʣʠʮ, ʰʪ./10 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ 

ʩʠʩʪʝʤʘ 

ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 

ʩʠʩʪʝʤʘ 

ʫʜʦʙʨʝʥʠʡ 

ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ 
1 ʫʯʝʪ 2 ʫʯʝʪ 3 ʫʯʝʪ 4 ʫʯʝʪ ʩʨʝʜʥʝʝ 

ʆʪʚʘʣʴʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝ-

ʥʠʡ 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 5,6 4,6 5,6 6,5 5,6 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 4,0 5,9 4,0 7,0 5,2 

ʩʦʣʦʤʘ 3 

ʪ/ʛʘ 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 8,3 5,5 4,6 7,0 6,3 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 9,3 4,6 5,0 6,5 6,3 

ʩʦʣʦʤʘ + 

NPK 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 7,5 6,3 4,6 8,5 6,7 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 7,8 5,1 4,6 4,6 5,5 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 5,0 5,1 4,0 4,6 4,7 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 7,5 4,0 4,0 12,3 6,9 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝ-

ʥʠʡ 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 10,1 6,0 5,0 6,6 6,9 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 5,9 5,1 5,1 5,6 5,4 

ʩʦʣʦʤʘ 3 

ʪ/ʛʘ 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 7,5 4,6 4,6 11,7 7,1 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 6,9 5,5 4,6 5,1 5,5 

ʩʦʣʦʤʘ + 

NPK 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 6,0 7,5 8,1 10,8 8,1 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 7,3 5,3 4,6 9,5 6,7 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 6,3 5,1 5,1 9,9 6,6 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 5,7 8,7 8,9 6,2 7,4 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝ-

ʥʠʡ 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 5,3 5,1 7,9 9,0 6,8 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 5,3 4,6 4,0 7,6 5,4 

ʩʦʣʦʤʘ 3 

ʪ/ʛʘ 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 6,2 6,5 4,0 5,7 5,6 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 6,1 6,4 4,6 6,1 5,8 

ʩʦʣʦʤʘ + 

NPK 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 5,5 4,6 4,6 9,5 6,0 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 7,9 7,0 6,0 10,1 7,7 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 9,9 5,9 5,1 9,3 7,5 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 7,8 6,3 5,5 8,1 6,9 

ʅʉʈ05 ʧʦ ʦʙʨʘʙʦʪʢʘʤ Fʬ<F05 2,4 4,0 Fʬ<F05 Fʬ<F05 

ʅʉʈ05 ʧʦ ʫʜʦʙʨʝʥʠʷʤ Fʬ<F05 3,0 2,2 Fʬ<F05 2,0 

ʅʉʈ05 ʧʦ ʛʝʨʙʠʮʠʜʘʤ 4,0 3,2 2,7 7,4 Fʬ<F05 

 

ʊʘʢʞʝ ʚ ʧʝʨʠʦʜ ʟʘʚʝʨʰʝʥʠʷ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʚʳʩʦʢʘʷ ʟʘʩʝʣʝʥʥʦʩʪʴ 

ʜʝʣʷʥʦʢ ʞʫʞʝʣʠʮʘʤʠ ï 11,7 ʰʪ./10 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʚʘʨʠʘʥʪʝ 

ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʷ ʩʦ-

ʣʦʤʳ 3 ʪ/ʛʘ. 

ʆʜʥʘʢʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʴ ʞʫʞʝʣʠʮ ʩʥʠʞʘʣʘʩʴ ʥʘ 

ʦʙʨʘʙʦʪʢʘʭ ʧʦʯʚʳ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦʡ: ʥʘ ʦʪ-

ʚʘʣʴʥʦʡ ʜʦ 6,5 ʰʪ./10 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ï ʜʦ 5,6 

ʰʪ./10 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ. 

ɺ ʮʝʣʦʤ, ʫʚʝʣʠʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʭʠʱʥʳʭ ʞʫʞʝʣʠʮ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ + NPK, ʦʪ-

ʚʘʣʴʥʦʡ ï ʥʘ ʬʦʥʝ NPK ʠ ʥʘ ʥʝʫʜʦʙʨʝʥʥʦʤ ʬʦʥʝ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʚ 2022 ʛʦʜʫ ʙʳʣʘ ʥʘ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤ ʫʨʦʚʥʝ ʥʘ ʚʘʨʠ-

ʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ NPK ʩ ʩʦʣʦʤʦʡ ʠ ʦʪʜʝʣʴʥʦ (ʪʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 ï ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ, ʮ/ʛʘ 

ɺʘʨʠʘʥʪ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ 
ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ 

ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ  

ʨʘʩʪʝʥʠʡ 

ʆʪʚʘʣʴʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 21,0 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 25,2 

ʩʦʣʦʤʘ 3 ʪ/ʛʘ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 26,9 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 32,2 

ʩʦʣʦʤʘ + NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 49,3 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 54,5 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 38,5 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 40,2 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 26,0 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 22,1 

ʩʦʣʦʤʘ 3 ʪ/ʛʘ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 29,2 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 33,1 

ʩʦʣʦʤʘ + NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 43,2 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 48,0 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 32,0 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 36,2 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 

ʙʝʟ ʫʜʦʙʨʝʥʠʡ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 14,8 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 15,9 

ʩʦʣʦʤʘ 3 ʪ/ʛʘ 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 21,6 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 25,5 

ʩʦʣʦʤʘ + NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 47,8 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 51,5 

NPK 
ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ 26,0 

ʩ ʛʝʨʙʠʮʠʜʘʤʠ 29,1 

ʅʉʈ05 ʧʦ ʦʙʨʘʙʦʪʢʘʤ Fʬ<F05 

ʅʉʈ05 ʧʦ ʫʜʦʙʨʝʥʠʷʤ 12,3 

ʅʉʈ05 ʧʦ ʛʝʨʙʠʮʠʜʘʤ 8,3 

 

ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʢʘʟʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʜʦʩʪʦʚʝʨʥʳʭ ʦʪ-

ʣʠʯʠʡ ʧʦ ʵʪʦʤʫ ʬʘʢʪʦʨʫ. ɺʥʝʩʝʥʠʝ NPK ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʦ-

ʤʦʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʚʩʘ ʥʘ 

ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʥʘ ʦʪʚʘʣʴʥʦʡ ʧʦ 

ʬʦʥʫ ʩʦʣʦʤʳ ʩ NPK ʩ ʛʝʨʙʠʮʠʜʦʤ ï 54,5 ʮ/ʛʘ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʶ ʪʝʥʜʝʥʮʠʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʚʘʨʠʘʥʪʦʚ ʦʧʳʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʟʛʝʨʙʠʮʠʜʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʫʜʦʙʨʝʥʠʡ ʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ ï 26,0 ʮ/ʛʘ, ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ï ʥʘ ʦʪ-

ʚʘʣʴʥʦʡ ï 25,2 ʮ/ʛʘ. ɺʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʙʳʣʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʢʘʢ ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ (29,2 ʮ/ʛʘ), ʪʘʢ ʠ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝ-

ʥʠʠ (33,1 ʮ/ʛʘ). ʇʨʠʤʝʥʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʣʫ-

ʯʝʥʠʶ ʙʦʣʴʰʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʚʘʨʠʘʥʪʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 
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ɺʳʚʦʜʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2022 ʛʦʜʘ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʦʩʧʨʦʠʟ-

ʚʦʜʩʪʚʫ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ï ʧʦʚʳʰʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ 

ʮʝʣʣʶʣʦʟʳ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʵʥʪʦʤʦʬʘʛʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʨʠʤʝʥʝʥʠʝ ʨʝʩʫʨʩʦʩ-

ʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʩʦʣʦʤʳ ʩ ʧʦʣʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʫʜʦʙʨʝʥʠʝʤ, ʜʘʥʥʳʡ ʚʘʨʠ-

ʘʥʪ ʚʦʟʜʝʣʳʚʘʥʠʷ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʧʦʣʫʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʘ ʦʚʩʘ ʥʘ 

ʫʨʦʚʥʝ ʪʝʭʥʦʣʦʛʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦʯʚʳ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 631.51.01:631.445.24:631.453 

ʊʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʧʨʠ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
 

ʂ.ɽ. ʄʘʨʠʥʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʄ. ʊʨʫʬʘʥʦʚ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ɺ 2022 ʛʦʜʫ ʚ ʦʧʳʪʘʭ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʥʦʨʤʘʣʴʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʝʨʝʫʚʣʘʞʥʝʥʥʦʡ ʧʦʯʚʘʭ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʙʱʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳ-

ʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʳ ʥʝʦʙ-
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ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʫʜʦʙʨʝʥʠʝ ʩʦʣʦʤʳ ʩ NPK ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠ-

ʮʠʜʦʚ, ʘ ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʨʦʩʪ-

ʢʦʚ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ, ʘ ʟʥʘʯʠʪ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʚʦʦʙʦʨʦʪʳ ʦʜʥʦʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʧʨʠ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚʳ, ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʩʠʩʪʝʤʳ 

ʫʜʦʙʨʝʥʠʡ, ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 
 

Toxic properties of soddy-podzolic soils at agricultural use of varying intensity 
 

K.E. Marina, student 

Scientific supervisor ï Candidate of Agricultural Sciences, Docent A.M. Trufanov 

(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 
 

Abstract. In 2022, in experiments on soddy-podzolic normal moisture and 

gleyic soils, the effect of agricultural technologies of different intensity on the general 

toxicity of the soil was studied. As a result, it was found that in order to reduce the 

toxic properties of gleyic soil, it is necessary to use a surface-plowing tillage system 

when using straw with NPK for fertilizer without the use of herbicides, and under 

conditions of normal moisture to improve the development of seedlings of the test 

culture, and therefore reduce toxic properties, it is advisable to include annual and 

perennial grasses in crop rotations with organic technology for their cultivation. 

Keywords: soil toxicity, tillage systems, fertilizer systems, plant protection sys-

tems, cultivation technologies 
 

ʌʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚʳ ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ 

ʥʝ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʥʦ ʠ ʚʣʠʷʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ [1]. ʇʦʯʚʘ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴ ʪʦʢʩʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʧʨʠ-

ʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʩʘʤʠ ʚʳʨʘʱʠʚʘʝʤʳʝ ʢʫʣʴʪʫʨʳ [2]. ʇʦʵʪʦ-

ʤʫ ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʯʚ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʜʣʝ-

ʞʘʱʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ [3]. ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚ-

ʥʷ ʪʦʢʩʠʯʥʦʩʪʠ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ï ʪʝʩʪ-

ʢʫʣʴʪʫʨʳ [4], ʪʦ ʝʩʪʴ ʤʝʪʦʜʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ (ʙʠʦʠʥʜʠʢʘʮʠʠ) [5]. ʆʩʦʙʝʥʥʦ ʵʪʦ 

ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ [6]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝ-

ʣʴʶ ʢʦʪʦʨʳʭ ʙʳʣʦ ʦʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʦʙʱʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʜʝʨ-

ʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚ ʠʟʙʳʪʦʯʥʦʛʦ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ 2022 ʛʦʜʫ ʚ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʥʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ (ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʦʡ) ʩʨʝʜʥʝʩʫʛ-

ʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʚ ʧʦʩʝʚʝ ʦʚʩʘ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʜ ʧʦʩʝʚʘʤʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ.  
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ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʦʧʳʪʝ ʥʘ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʪʨʝʭ ʩʠʩʪʝʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʦʪʚʘʣʴʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʥʘʷ), ʯʝʪʳʨʝʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʩʦʣʦʤʘ, 

ʩʦʣʦʤʘ + NPK ʠ NPK), ʜʚʫʭ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ (ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ʩ ʛʝʨʙʠ-

ʮʠʜʘʤʠ); ʚ ʦʧʳʪʝ ʩ ʧʦʯʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ï ʪʨʝʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ (ʢʦʥʪʨʦʣʴ, ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʘʷ ʠ ʦʨʛʘʥʠʯʝʩʢʘʷ) ʩʝʤʠ ʢʫʣʴʪʫʨ ʢʦʨʤʦʚʦ-

ʛʦ ʩʝʚʦʦʙʦʨʦʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʧʦʯʚʝʥʥʳʭ ʧʣʘʩʪʠʥʦʢ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ï ʜʠʩʧʝʨʩʠʦʥʥʳʤ ʘʥʘʣʠ-

ʟʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʆʮʝʥʠʪʴ ʦʙʱʫʶ ʪʦʢʩʠʯʥʦʩʪʴ ʧʦʯʚʳ ʚʦʟʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʨʦʨʘʱʠʚʘʥʠʷ 

ʩʝʤʷʥ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʥʘ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʦʧʳʪʘ ʠ ʩʣʦʝʚ ʧʦʯʚʳ. ʊʦʢʩʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʘ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴ, ʧʦʜʘʚʣʷʷ 

ʚʩʭʦʞʝʩʪʴ, ʨʦʩʪ ʧʨʦʨʦʩʪʢʘ ʠ ʢʦʨʥʝʡ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ. ʇʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʛʣʝʝ-

ʚʘʪʘʷ ʧʦʯʚʘ ʚ 2022 ʛʦʜʫ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝ ʧʨʦʷʚʣʷʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʙ-

ʩʦʣʶʪʥʳʤ ʢʦʥʪʨʦʣʝʤ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʆʙʱʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʳ ʚ ʩʨʝʜ-

ʥʝʤ ʧʦ ʠʟʫʯʘʝʤʳʤ ʬʘʢʪʦʨʘʤ 

ɺʘʨʠʘʥʪ 

ɺʩʭʦʞʝʩʪʴ, % ɼʣʠʥʘ ʧʨʦʨʦʩʪʢʘ, ʩʤ ɼʣʠʥʘ ʢʦʨʥʝʡ, ʩʤ 

ʩʣʦʡ ʧʦʯʚʳ, ʩʤ 

0-10 10-20 0-20 0-10 10-20 0-20 0-10 10-20 0-20 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʆʪʚʘʣʴʥʘʷ 65,9 56,4 61,1 10,2 8,5 9,3 6,9 6,2 6,5 

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ 67,7 56,7 62,2 10,0 8,9 9,4 7,1 6,3 6,7 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 64,3 54,1 59,2 9,0 8,3 8,7 6,7 5,8 6,2 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 0,4 Fʬ<F05 Fʬ<F05 Fʬ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ 65,4 55,0 60,2 8,9 7,7 8,3 6,3 5,4 5,8 

ʉʦʣʦʤʘ  64,9 53,7 59,3 9,0 7,6 8,3 6,1 5,4 5,7 

ʉʦʣʦʤʘ + NPK 67,2 57,9 62,6 10,7 9,7 10,2 7,7 7,0 7,4 

NPK 66,2 56,3 61,3 10,4 9,3 9,8 7,5 6,7 7,1 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 1,1 0,9 0,9 0,5 0,6 0,4 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ 67,6 56,5 62,0 10,2 8,9 9,6 7,3 6,3 6,8 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ 64,3 55,0 59,6 9,3 8,2 8,7 6,5 5,9 6,2 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 0,4 0,3 0,3 0,3 0,2 0,2 

ʂʦʥʪʨʦʣʴ 72,6 6,1 5,4 

 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʠʟʫʯʘʝʤʳʤ ʬʘʢʪʦʨʘʤ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʚʩʭʦʞʝʩʪʠ ʚ ʩʣʦʝ 0-20 

ʩʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʬʘʢʪʦʨʫ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʥʘʙʣʶʜʘ-

ʣʦʩʴ, ʥʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʝʩʪʴ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚʩʭʦ-

ʞʝʩʪʠ ʥʘ 1,1%, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ï ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ ʥʘ 1,9%. 
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ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʩʣʦʷʭ ʧʦʯʚʳ 0-10 ʠ 

10-20 ʩʤ. ʈʘʟʣʠʯʥʳʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʪʦʢ-

ʩʠʯʥʦʩʪʴ ʧʦʯʚʳ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʚʩʭʦʞʝʩʪʠ, ʦʜʥʘʢʦ ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʥʝʩʢʦʣʴʢʦ 

ʩʥʠʞʘʣʦ ʚʩʭʦʞʝʩʪʴ ʥʘ 0,9%, ʘ ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ NPK ï ʧʦʚʳʰʘʣʦ 

ʧʦʢʘʟʘʪʝʣʴ ʥʘ 2,4%. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦ-

ʚʣʠʷʣʦ ʥʘ ʚʩʭʦʞʝʩʪʴ ï ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʘ 2,4% ʥʠʞʝ, ʯʝʤ ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ. 

ʇʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʧʨʦʨʦʩʪʢʘ ʚ ʩʣʦʝ 0-20 ʩʤ ʧʦ ʬʘʢʪʦʨʫ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪ-

ʢʠ ʧʦʯʚʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʣʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ 

(ʥʘ 1,1%), ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ï ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ (ʥʘ 6,9%). ʇʨʠʤʝʥʝʥʠʝ 

ʩʦʣʦʤʳ ʩ NPK ʠ ʦʪʜʝʣʴʥʦʝ ʚʥʝʩʝʥʠʝ NPK ʚʦ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʣʦʷʭ ʧʦʯʚʳ ʜʦʩ-

ʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʦ ʜʣʠʥʫ ʧʨʦʨʦʩʪʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʦʥʦʤ ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 22,9 ʠ 18,1%). 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʜʣʠʥʳ ʢʦʨʥʝʡ ʚ ʩʣʦʝ 0-20 ʩʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʝ ʦʪʤʝʯʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 3,1%, ʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ï

ʩʥʠʞʝʥʠʷ ʥʘ 4,8%. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʜʣʠʥʦʡ ʧʨʦʨʦʩʪʢʘ, ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʥʘ 27,6% ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʚʘʨʠʘʥʪʝ ʩʦʣʦʤʘ+NPK ʠ ʥʘ 22,4% ï ʧʨʠ ʚʥʝʩʝʥʠʠ 

NPK. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ 

ʜʣʠʥʝ ʢʦʨʥʝʡ, ʢʘʢ ʠ ʥʘ ʜʣʠʥʝ ʧʨʦʨʦʩʪʢʘ ï ʚ ʩʣʦʝ 0-20 ʩʤ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʥʘ 

9,7%, ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʚʝʨʭʥʝʤ ʠ ʥʠʞʥʝʤ ʩʣʦʷʭ ʧʦʯʚʳ. 

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʝʝ 

ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʪʦ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʙʣʠʟʢʠʤʠ ʩ 

ʥʝʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʚ ʦʧʳʪʝ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʩʨʝʜʥʝ-

ʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. 

ʇʨʠ ʫʩʨʝʜʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʧʦ ʠʟʫ-

ʯʘʝʤʳʤ ʬʘʢʪʦʨʘʤ, ʚ ʦʧʳʪʝ ʩ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞ-

ʥʝʥʠʷ ʜʠʥʘʤʠʢʘ ʚʳʛʣʷʜʝʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ʊʦʢʩʠʯʥʦʩʪʴ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʠʟʫʯʘʝʤʳʤ ʬʘʢʪʦʨʘʤ  

ɺʘʨʠʘʥʪ 

ʇʦʢʘʟʘʪʝʣʴ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

ʚʩʭʦʞʝʩʪʴ, % ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ, ʩʤ ʜʣʠʥʘ ʢʦʨʥʝʡ, ʩʤ 

ʩʣʦʡ ʧʦʯʚʳ, ʩʤ 

0-10 10-20 0-20 0-10 10-20 0-20 0-10 10-20 0-20 

1 2 3 4 5 6 7 8 9 10 

ʌʘʢʪʦʨ ɸ. ʂʫʣʴʪʫʨʘ ʩʝʚʦʦʙʦʨʦʪʘ 

ʆʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ ʩ 

ʧʦʜʩʝʚʦʤ ʤʥ. ʪʨʘʚ 
63,2 55,7 59,4 9,6 8,3 9,0 6,3 5,6 5,9 

ʄʥ. ʪʨ. 1 ʛ.ʧ. 62,8 61,2 62,0 9,6 8,4 9,0 6,6 5,8 6,2 

ʄʥ. ʪʨ. 2 ʛ.ʧ. 61,7 58,4 60,1 9,8 8,3 9,0 6,5 5,7 6,1 

ʄʥ. ʪʨ. 3 ʛ.ʧ. 63,2 58,4 60,8 9,7 8,2 9,0 6,6 5,7 6,2 

ʗʨʦʚʘʷ ʪʨʠʪʠʢʘʣʝ 62,8 57,5 60,2 9,7 8,1 8,9 6,4 5,6 6,0 

ʗʯʤʝʥʴ 60,9 54,7 57,8 9,4 7,9 8,6 6,2 5,6 5,9 

ʂʫʢʫʨʫʟʘ 60,6 54,3 57,5 9,2 7,8 8,5 6,3 5,5 5,9 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 0,3 Fʬ<F05 Fʬ<F05 0,2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 5 6 7 8 9 10 

ʌʘʢʪʦʨ ɺ. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʂʦʥʪʨʦʣʴ 59,9 56,2 58,1 9,5 8,2 8,8 6,3 5,5 5,9 

ɺʳʩʦʢʦʠʥʪʝʥʩʠʚʥʘʷ 60,0 56,2 58,1 9,5 8,2 8,8 6,3 5,6 6,0 

ʆʨʛʘʥʠʯʝʩʢʘʷ 66,6 59,1 62,9 9,7 8,2 8,9 6,6 5,8 6,2 

ʂʦʥʪʨʦʣʴ (ʬʠʣʴʪʨʦ-

ʚʘʣʴʥʘʷ ʙʫʤʘʛʘ) 
71,0 6,5 4,2 

ʅʉʈ05 4,5 Fʬ<F05 3,1 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 0,2 

 

ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʚʩʭʦʞʝʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʘʢʪʦʨʘ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ, ʥʦ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚʘʭ, ʦʩʦʙʝʥʥʦ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ, ʦʪʤʝʯʝʥʘ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʚʩʭʦʞʝʩʪʠ ʜʦ ʤʘʢʩʠ-

ʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ï 62,0% ʚ ʩʣʦʝ 0-20 ʩʤ ʟʘ ʩʯʝʪ ʥʠʞʥʝʛʦ ʩʣʦʷ 10-20 ʩʤ (61,2%), 

ʪʦʛʜʘ ʢʘʢ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 0-10 ʩʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʠʤʝʣʠ ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ ʠ ʤʥʦ-

ʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 3 ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ (63,2%). ʉʥʠʞʝʥʠʶ ʚʩʭʦʞʝʩʪʠ ʜʦ ʤʠʥʠʤʘʣʴ-

ʥʳʭ ʟʥʘʯʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʷʯʤʝʥʷ (57,8%) ʠ ʢʫʢʫʨʫʟʳ (57,5%), 

ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʚ ʧʦʩʝʚʘʭ ʵʪʠʭ ʢʫʣʴʪʫʨ ʚ 

ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʘ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʚʘʨʠʘʥʪʘʭ. ʊʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʫɦʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʠ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʚʩʭʦʞʝʩʪʠ: ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʨʦʣʷ, ʦʨʛʘʥʠ-

ʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʚʝʣʠʯʠʣʘ ʚʩʭʦʞʝʩʪʴ ʥʘ 4,8% ʚ ʩʣʦʝ 0-20 ʩʤ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʠ ʭʦʨʦʰʝʤ ʚʣʠʷʥʠʠ ʥʘ ʚʩʭʦʞʝʩʪʴ. 

ɼʣʠʥʘ ʧʨʦʨʦʩʪʢʘ ʚ ʩʣʦʝ 0-20 ʩʤ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʣʘʩʴ ʧʦʜ ʧʦʩʝʚʘʤʠ 

ʷʯʤʝʥʷ (8,6 ʩʤ) ʠ ʢʫʢʫʨʫʟʳ (8,5 ʩʤ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʠʥʘ ʧʨʦʨʦʩʪʢʘ ʦʩʪʘʚʘʣʘʩʴ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ (8,8-8,9 ʩʤ) ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʅʘ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʥʳ ʢʦʨʥʝʡ ʚ ʩʣʦʝ 0-20 ʩʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʣ ʬʘʢʪʦʨ 

ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ ï ʥʘʙʣʶʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʜ ʧʦʩʝʚʘʤʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 1, 2 ʠ 3 ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ (6,2; 6,1 ʠ 6,2 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʜʣʠʥʳ ʢʦʨʥʝʡ ʥʘ ʦʨʛʘʥʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ ʜʦ 6,2 ʩʤ, ʯʪʦ ʙʳʣʦ ʥʘ 5,1% ʚʳ-

ʰʝ ʢʦʥʪʨʦʣʷ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʩʥʠʞʝʥʠʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʯʚʳ ʢʘʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʢʘʢ 

ʩ ʢʦʥʪʨʦʣʝʤ, ʪʘʢ ʠ ʩ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. 

ɺʳʚʦʜʳ 

ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʦʢʩʠʯʥʦʩʪʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʛʣʝʝʚʘʪʦʡ ʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ 2022 ʛʦʜʘ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʠ ʚʦʟʜʝʣʳʚʘ-

ʥʠʠ ʦʚʩʘ ʜʣʷ ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ 

ʬʦʥʝ ʚʥʝʩʝʥʠʷ ʩʦʣʦʤʳ ʩ NPK ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ; ʚ ʫʩʣʦʚʠʷʭ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʧʨʦʨʦʩʪʢʦʚ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ, ʘ ʟʥʘʯʠʪ 

ʩʥʠʞʝʥʠʷ ʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʚʦʦʙʦʨʦʪʳ ʦʜʥʦ-

ʣʝʪʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʧʨʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ, 

ʠʩʢʣʶʯʘʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ. 
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Abstract. The article presents material on the study of the influence of tillage 

systems, fertilizers and herbicides on the number and dry weight of juvenile and per-

ennial weeds. Yield information is also provided depending on the agricultural prac-

tices used. The experiment was carried out on soddy-podzolic gley soil. It is recom-

mended to use a system of surface-dump treatment against the background of a com-

bination of straw and mineral fertilizers. The use of the above technological elements 

ensures high yields of spring wheat. 
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ʕʬʬʝʢʪʠʚʥʘʷ ʙʦʨʴʙʘ ʩ ʩʦʨʥʷʢʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʚʳʩʦʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʫʨʦʞʘʝʚ ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ [1]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʩʦʨʥʷ-

ʢʦʚ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʥʝ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. ɺ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʈʦʩʩʠʠ 

ʪʦʣʴʢʦ ʠʟ-ʟʘ ʟʘʩʦʨʝʥʥʦʩʪʠ ʩʦʨʥʷʢʘʤʠ ʝʞʝʛʦʜʥʦ ʪʝʨʷʝʪʩʷ ʦʢʦʣʦ 15% ʫʨʦʞʘʷ 

ʟʝʨʥʘ. ʉʦʨʥʷʢʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʥʝ ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʱʠʚʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʘʛʨʦʪʝʭ-

ʥʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʥʠʤʘʶʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ ʚ ʙʦʨʴʙʝ ʩ ʩʦʨʥʷʢʘʤʠ, 

ʥʦ ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʩʦʨʥʷʢʦʚ ʦʥʠ ʥʝ ʤʦʛʫʪ. ʇʦʵʪʦʤʫ ʠʭ ʩʣʝʜʫʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ [3, 4, 5]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ʄʝʪʦʜʠʢʘ 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2021 ʛʦʜʫ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚ-

ʩʢʘʷ ɻʉʍɸ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʝ ʚ ʷʨʦ-

ʚʦʡ ʧʰʝʥʠʮʝ. 

ʉʭʝʤʘ ʧʦʣʝʚʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʨʸʭʬʘʢʪʦʨʥʦʛʦ ʦʧʳʪʘ: 

ʌʘʢʪʦʨ A. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ: 

1. ʆʪʚʘʣʴʥʘʷ (MP); 2. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʩ ʨʳʭʣʝʥʠʝʤ (STL); 3. ʇʦʚʝʨʭʥʦʩʪ-

ʥʦ-ʦʪʚʘʣʴʥʘʷ (SP); 4. ʇʦʚʝʨʭʥʦʩʪʥʘʷ (ST). 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ: 

1. ɹʝʟ ʫʜʦʙʨʝʥʠʡ (F0); 2. N30 (N); 3. ʉʦʣʦʤʘ (S); 4. ʉʦʣʦʤʘ + N30 (SN); 5. 

ʉʦʣʦʤʘ + NPK (SNPK); 6. NPK (NPK). 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ: 

1. ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ (G0); 2.ʉ ʛʝʨʙʠʮʠʜʘʤʠ (WG) 
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ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʙʨʘʙʦʪʢʠ MP, SP ʠ ST; 

ʫʜʦʙʨʝʥʠʡ F0, S, SNPK ʠ NPK ʥʘ ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʇʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2021 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʦ ʚʩʝ ʤʝʩʷʮʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦ-

ʜʘ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ ʩʨʝʜʥʠʭ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʤʘʝ ʠ ʘʚʛʫʩʪʝ ʚʳʧʘʣʦ ʧʨʝʚʳʰʝʥʠʝ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ, ʘ ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʦʩʘʜʢʦʚ ʙʳʣʦ ʦʯʝʥʴ ʤʘʣʦ. ɺ ʮʝʣʦʤ ʤʝʪʝʦʨʦ-

ʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʝʪʠʧʠʯʥʳʝ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ 

ʚʳʟʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʚ ʩʨʘʚ-

ʥʝʥʠʠ ʩ ʝʞʝʛʦʜʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʪʘʙʣʠʮʘ 1). ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʘʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʫʩʣʦʚʠʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʚʝʣʠ-

ʯʝʥʠʝ ʩʫʭʦʡ ʤʘʩʩʳ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 12,1 ʛ/ʤ
2
. 

 

ʊʘʙʣʠʮʘ 1 ï ɼʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʟʘʩʦ-

ʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ 

ɺʘʨʠʘʥʪ 
ʏʠʩʣʝʥʥʦʩʪʴ, ʰʪ./ʤ

2
 ʉʫʭʘʷ ʤʘʩʩʘ, ʛ/ʤ

2
 

ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

MP 0,9 13,7 1,6 2,4 

SP 4,2 31,4 2,4 2,7 

ST 6,3 57,1 11,9 14,5 

ʅʉʈ05 3,8 Fʌ<F05 Fʌ<F05 1,5 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ 

F0 1,4 14,8 3,0 1,4 

S 1,8 34,0 2,9 4,0 

SNPK 3,9 47,6 7,5 8,9 

NPK 11,0 29,8 13,8 10,4 

ʅʉʈ05 4,3 4,6 Fʌ<F05 Fʌ<F05 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ 

G0 4,4 32,0 5,5 7,6 

WG 2,5 36,2 5,1 4,4 

ʅʉʈ05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 

 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʦʩʥʦʚʥʳʤ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʟʘʱʠʪʳ ʦʪ ʩʦʨʥʷʢʦʚ 

ʚʥʝʩʝʥʠʝ ʧʦʣʥʦʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝ-

ʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘ 9,6 ʰʪ./ʤ
2
. ʇʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʩ ʥʘʠʙʦʣʴʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʚʘʨʠʘʥʪʝ ʩʦʯʝʪʘʥʠʷ ʩʦʣʦʤʳ ʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʥʝ ʧʨʠʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʠʟ-

ʤʝʥʝʥʠʶ ʩʫʭʦʡ ʤʘʩʩʳ, ʢʘʢ ʤʦʣʦʜʳʭ, ʪʘʢ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʩ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʬʦʥʘ NPK. 
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ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʝ ʚʳʟʳʚʘʣʦ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʟʥʘʯʠʤʦʛʦ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʫʭʦʡ ʤʘʩʩʳ ʢʘʢ ʤʥʦʛʦʣʝʪʥʠʭ, ʪʘʢ ʠ 

ʤʦʣʦʜʳʭ ʩʦʨʥʷʢʦʚ. 

ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʠʟʫʯʝʥʥʳʭ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨʙʠʮʠʜʦʚ, ʚ ʩʨʝʜʥʝʤ ʚʳʟʚʘʣʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2 ï ɼʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʟʘʩʦ-

ʨʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ 

ɺʘʨʠʘʥʪ 
ʏʠʩʣʝʥʥʦʩʪʴ, ʰʪ./ʤ

2
 ʉʫʭʘʷ ʤʘʩʩʘ, ʛ/ʤ

2
 

ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

MP 2,5 30,0 9,7 56,3 

SP 7,4 34,5 6,6 66,3 

ST 10,5 62,2 18,3 88,2 

ʅʉʈ05 3,1 Fʌ<F05 Fʌ<F05 Fʌ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ 

F0 5,6 48 5,8 55 

S 4,9 29 8,5 29 

SNPK 4,4 42,5 12,6 102,5 

NPK 12,7 50 23,7 125,3 

ʅʉʈ05 Fʌ<F05 Fʌ<F05 11,43 Fʌ<F05 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ 

G0 8,8 57,4 14,4 107,6 

WG 3,9 32,9 7,7 44,9 

ʅʉʈ05 1,8 1,35 6,67 5,3 

 

ɺʥʝʩʝʥʠʝ ʚʩʝʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʥʝ ʚʳʟʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʨʠʚʝʣʦ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʫʭʦʡ ʤʘʩʩʳ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ ʥʘ 17,9 ʛ/ʤ
2
. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ɼʝʡʤʦʩ ʚ ʜʦʟʝ 0,12 ʣ/ʛʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʫʭʦʡ ʤʘʩʩʳ, ʢʘʢ ʤʘ-

ʣʦʣʝʪʥʠʭ, ʪʘʢ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʦʪʨʘʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛ-

ʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʝʞʝʛʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʥʘ 4,07 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 3). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʢʘʢ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʣʦʤʦʡ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳ-

ʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʘʣʠʩʴ ʧʦ 

ʚʘʨʠʘʥʪʫ SNPK ï 23,37 ʮ/ʛʘ. 
 

ʊʘʙʣʠʮʘ 3 ï ɼʝʡʩʪʚʠʝ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 
ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

1 2 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

MP 21,86 

SP 22,01 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3 

1 2 

ST 17,79 

ʅʉʈ05 3,19 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ 

F0 18,42 

S 20,48 

SNPK 23,37 

NPK 19,44 

ʅʉʈ05 2,97 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ 

G0 20,59 

WG 20,25 

ʅʉʈ05 Fʌ<F05 

 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʝ ʚʳʟʳʚʘʣʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ɺʳʚʦʜʳ 

ʅʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦ-ʛʣʝʝʚʳʭ ʧʦʯʚʘʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ ʚʥʝʩʝʥʠʝʤ ʧʦʣʥʳʭ ʜʦʟ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚʤʝʩʪʝ ʩ ʩʦʣʦʤʦʡ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʡ ʫʨʦʞʘʡ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ  

ʋɼʂ 632.51:631.58 

ʀʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʩʦʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ 
 

ɽ.ɺ. ʋʪʢʠʥ, ʦʙʫʯʘʶʱʠʡʩʷ; ʀ.ʄ. ʉʦʢʦʣʦʚ, ʘʩʧʠʨʘʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʉ.ɺ. ʑʫʢʠʥ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʠ ʟʘʩʦʨʝʥʥʦʩʪʠ 

ʦʚʩʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʠʩʪʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, ʫʜʦʙʨʝʥʠʡ ʠ ʛʝʨ-

ʙʠʮʠʜʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʠʩʪʝʤʳ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʚʝʣʠ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʜʥʘʢʦ ʵʪʦ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ. ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʚʝʣʦ ʧʦ-ʨʘʟʥʦʤʫ ʦʢʘ-

ʟʘʣʦ ʚʣʠʷʥʠʝ ʥʘ ʟʘʩʦʨʝʥʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝ-

ʣʠʯʝʥʠʶ ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʠ. ɼʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʥʠ-

ʞʝʥʠʝʤ ʟʘʩʦʨʝʥʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ. 
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Abstract. The paper presents data on changes in the weed abundance of oats 

when using systems of resource-saving tillage, fertilizers and herbicides. It was found 

that resource-saving tillage systems led to an increase in the number of weeds, but 

this did not have a significant effect on the yield of oats. The introduction of fertiliz-

ers had a different effect on weediness during the growing season of oats and con-

tributed to an increase in its yield. The action of the herbicide Agritox led to a de-

crease in weediness and an increase in the yield of oats. 
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ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʫʣʴʪʫʨʳ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʘ ʧʦʩʝʚʦʚ ʦʪ ʩʦʨʥʷʢʦʚ. ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʨʝ-

ʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ [1, 2] ʠ ʫʜʦʙʨʝʥʠʡ [3] ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠ-

ʥʦʡ ʫʚʝʣʠʯʝʥʠʷ ʟʘʩʦʨʝʥʥʦʩʪʠ ʧʦʩʝʚʦʚ ʠ ʩʥʠʞʝʥʠʠ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ [4]. ʕʪʦ 

ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ. ʆʜʥʘʢʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʫʚʝʣʠʯʝʥʠʝ ʟʘʩʦ-

ʨʝʥʥʦʩʪʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʩʰʠʨʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ 

ʵʪʦ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ [5]. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʙʨʘ-

ʙʦʪʢʠ, ʫʜʦʙʨʝʥʠʷ ʠ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʟʘʩʦʨʝʥʥʦʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. 
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ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022 ʛ. ʚ ʧʦʣʝʚʦʤ ʪʨʸʭʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʙʦʪʝ [2]. ɺ 2022 ʛʦʜʫ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʚʳʨʘʱʠ-

ʚʘʣʩʷ ʦʚʝʩ (ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ). ʉʦʨʪ- ʂʨʝʯʝʪ. ɿʘ ʚʨʝʤʷ ʚʝʛʝʪʘ-

ʮʠʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 2 ʫʯʝʪʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ (1-ʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ, 2-ʦʡ ʚ ʬʘʟʫ 

ʚʳʤʝʪʳʚʘʥʠʷ ʦʚʩʘ). ʇʨʠ ʫʯʝʪʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʢʘʞʜʦʤ ʚʘʨʠ-

ʘʥʪʝ ʥʘʢʣʘʜʳʚʘʣʦʩʴ ʧʦ 2 ʨʘʤʢʠ ʨʘʟʤʝʨʦʤ 1 ʍ 1 ʤ, ʘ ʧʨʠ ʫʯʝʪʝ ʤʘʣʦʣʝʪʥʠʭ ï 4 

ʨʘʤʢʠ ʨʘʟʤʝʨʦʤ 0,25 ʤ ʭ 0,25 ʤ. 

ɿʘ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚʳʰʝ ʢʣʠ-

ʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ ʧʨʠ ʥʝʜʦʙʦʨʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɼʘʥʥʳʝ ʧʝʨʚʦʛʦ ʫʯʝʪʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʧʝʨʠʦʜ ʢʫʱʝʥʠʷ ʦʚʩʘ ʠ ʚʪʦʨʦʛʦ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʯʝʨʝʟ ʤʝʩʷʮ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʦ ʚʩʝʤ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ (ʪʘʙʣʠʮʘ 1). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʚʩʘ ʠ ʧʦʜʘʚʣʝʥʠʝʤ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʩʦʨʥʳʭ 

ʨʘʩʪʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 1 ï ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ, ʰʪ./ʤ
2 
 

ɺʘʨʠʘʥʪ 
1 ʫʯʝʪ 2 ʫʯʝʪ 

ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ ʚʩʝʛʦ ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʣʦʣʝʪʥʠʝ ʚʩʝʛʦ 

ʌʘʢʪʦʨ ɸ.  ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʆ1 2,9 32,8 35,7 1,1 16,2 17,3 

ʆ2 6,4 40,4 46,9 3,7 14,5 18,2 

ʆ3 13,7 47,4 61,2 5,0 24,7 29,7 

ʆ4 12,0 38,4 50,4 4,8 12,7 17,4 

ʅʉʈ05 1,8 Fʬ<F05 4,7 1,8 Fʬ<F05 2,2 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ 

ʋ1 5,3 31,7 37,0 4,0 16,2 20,3 

ʋ2 6,0 32,5 38,5 3,8 17,3 21,0 

ʋ3 6,1 22,1 28,2 2,8 15,3 18,0 

ʋ4 6,7 32,2 38,9 3,4 20,5 23,9 

ʋ5 5,8 51,6 57,5 2,3 16,8 19,0 

ʋ6 21,9 64,6 86,6 5,3 14,0 19,3 

ʅʉʈ05 2,7 5,7 6,7 Fʬ<F05 Fʬ<F05 Fʬ<F05 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ɻ1 12,5 55,8 68,2 6,4 28,8 35,2 

ɻ2 5,1 23,8 28,9 0,9 5,2 6,1 

ʅʉʈ05 1,8 2,5 3,0 1,0 0,8 1,3 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʆ1 ï ʦʪʚʘʣʴʥʘʷ, ʆ2 ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩ ʨʳʭʣʝʥʠʝʤ, ʆ3 ï ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ, ʆ4 ï ʧʦʚʝʨʭʥʦʩʪʥʘʷ; ʋ1 ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ, ʋ2 ï N30, ʋ3 ï ʩʦʣʦʤʘ, ʋ4 ï ʩʦʣʦʤʘ +N30, 

ʋ5 ï ʩʦʣʦʤʘ+ N95P80K145, ʋ6 ï N95P80K145; ɻ1 ï ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ, ɻ2 ï ʛʝʨʙʠʮʠʜ ɸʛʨʠʪʦʢʩ 1 ʣ/ʛʘ.  

 

ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʆ2, ʆ3, ʆ4) 

ʦʙʫʩʣʦʚʣʠʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ʥʘ 11,2-25,5 ʰʪ./ʤ
2
 ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ (ʅʉʈ05=4,7). ɺ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʜʦʩ-

ʪʦʚʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʣʠʰʴ ʥʘ ʚʘʨʠʘʥʪʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ. 
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ɺʥʝʩʝʥʠʝ ʧʦʣʥʦʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʋ5 ʠ ʋ6) ʦʙʫʩʣʦʚʣʠʚʘ-

ʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘ-

ʣʝ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨʳ ʥʘ 19,9 ʠ 32,9 ʰʪ./ʤ
2
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʚʠʜʦʚ ʧʦ ʚʘʨʠʘʥʪʫ ʩʦʣʦʤʘ+NPK ʦʩʪʘʚʘʣʦʩʴ ʥʘ ʫʨʦʚʥʝ ʢʦʥ-

ʪʨʦʣʷ ʋ1. ɺʥʝʩʝʥʠʝ NPK (ʋ6) ʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʢʦʚ ʚ 

4,1 ʨʘʟʘ. 

ɼʘʥʥʳʝ ʚʪʦʨʦʛʦ ʫʯʝʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʧʦ ʠʟʫʯʘʝʤʳʤ ʚʘʨʠʘʥʪʘʤ ʫʜʦʙʨʝʥʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʥʝʩʝʥʠʝ ʩʦʣʦʤʳ ʩ NPK ʦʙʝʩʧʝʯʠʣ ʥʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦ-

ʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʢʦʥʝʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʦʚʩʘ ʠ ʧʦʟʝʤʥʳʤʠ ʦʨʛʘʥʘʤʠ ʩʦʨʥʷʢʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʨʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʦʚʩʘ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʬʦʥʝ ʧʠʪʘʥʠʷ 

ʩʦʣʦʤʘ+NPK ʣʫʯʰʝ ʧʦʜʘʚʣʷʣʘ ʨʦʩʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʷʢʦʚ. 

ɼʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʢ ʤʥʦʛʦʣʝʪʥʠʭ, ʪʘʢ ʠ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʅʘʨʷʜʫ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʣʘʩʴ ʠ ʥʘʢʦʧʣʝʥʠʝ ʠʤʠ 

ʙʠʦʤʘʩʩʳ. ʋʩʪʘʥʦʚʣʝʥʘ ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʠ ʩʫʭʦʡ ʤʘʩʩʦʡ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ (y = 

3,4308 + 0,1123*x; r = 0,4026; p = 0,0046; r
2
 = 0,1621). ɺʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʫʯʝʪʘ 

ʜʘʥʥʘʷ ʩʚʷʟʴ ʫʞʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʢʘʢ ʩʠʣʴʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ (y = 1,3477 + 

0,3976*x; r = 0,8010; p = 0,0000; r
2
 = 0,6415). 

ʋʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʫʭʦʡ ʤʘʩʩʦʡ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʚʩʘ (y = 33,9583 - 0,6771*x; r = -0,3633; 

p = 0.0112; r
2
 = 0,1320) (ʨʠʩʫʥʦʢ 1). 

 
 

ʈʠʩʫʥʦʢ 1 ï ʉʚʷʟʴ ʤʝʞʜʫ ʥʘʢʦʧʣʝʥʠʝʤ ʩʫʭʦʡ ʤʘʩʩʳ ʤʥʦʛʦʣʝʪʥʠʤʠ ʩʦʨʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ 
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ʀʟʫʯʘʝʤʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ (ʨʠʩʫʥʦʢ 2). ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʙʫʩʣʦʚʣʠʚʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʥʘ ʫʨʦʚʥʝ ʩʠʩ-

ʪʝʤʳ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ, ʮ/ʛʘ 

 

ʇʦʚʳʰʝʥʠʝ ʬʦʥʘ ʧʠʪʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʨʠ ʚʥʝʩʝʥʠʠ ʉʦʣʦʤʘ+NPK. 

ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʚʝʣʠʯʝ-

ʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ ʥʘ 2,98 ʮ/ʛʘ. 

ɺʳʚʦʜʳ 

1. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʙʫ-

ʩʣʦʚʣʠʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

11,2-25,5 ʰʪ./ʤ
2
 (ʅʉʈ05 = 4,7). 

2. ɺʥʝʩʝʥʠʝ NPK (ʋ6) ʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 4,1 ʨʘʟʘ. ɼʘʥʥʳʝ ʚʪʦʨʦʛʦ ʫʯʝʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʦʤ ʩʥʠʞʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʣʦʣʝʪʥʠʭ ʚʠʜʦʚ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʚʥʝʩʝʥʠʝʤ ʩʦ-

ʣʦʤʳ ʠ ʧʦʣʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ. 

3. ɼʝʡʩʪʚʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠ-

ʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʢ ʤʥʦʛʦʣʝʪʥʠʭ, ʪʘʢ ʠ ʤʘʣʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʭʦʡ 

ʤʘʩʩʦʡ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʚʩʘ (ʫ = 33,96 ï 0,68ʭ; r 

= -0,36; p = 0,01). 

5. ʆʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʞʘʡ-

ʥʦʩʪʴ ʦʚʩʘ, ʪʦʛʜʘ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʠ, ʦʩʦʙʝʥʥʦ, ʩʦʣʦʤʘ+NPK, ʘ ʪʘʢ-

ʞʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʚʝʣʠ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴ-

ʪʫʨʳ. 
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ʉɽʂʎʀʗ çʃɸʅɼʐɸʌʊʅɸʗ ɸʈʍʀʊɽʂʊʋʈɸ ʀ ɼʀɿɸʁʅè 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ  

ʋɼʂ 004:712.3 

ʋʧʨʘʚʣʝʥʠʝ ʬʫʥʢʮʠʷʤʠ ʩʘʜʘ ʩ ʧʦʤʦʱʴʶ CASE IH  AFS Connect 

 

ʀ.ɸ. ɹʘʣʳʢʦʚ, ʦʙʫʯʘʶʱʠʡʩʷ; ʀ.ɸ. ʍʦʪʴʢʦ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʀ.ʄ. ʉʦʮʢʘʷ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʳ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ CASE IH AFS Connect, 

ʘ ʪʘʢʞʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ, ʦʩʦʙʝʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʦ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʘʧʧʘʨʘʪʫʨʦʡ. ɺʳʥʝʩʝʥʳ ʛʣʘʚʥʳʝ ʘʩʧʝʢʪʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʠʜʦʤʦʚʦʡ ʩʘʜ, ʩʘʜ, ʪʝʧʣʠʮʘ, ʦʛʦʨʦʜ, ʦʨʘʥʞʝʨʝʷ, ʧʘʨ-

ʥʠʢ, Case AFS IH Connect, ʢʦʥʪʨʦʣʴ ʩʘʜʘ 
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Abstract. The work reflects the functions of the CASE IH AFS Connect sys-

tem, as well as the pros and cons, features. A mobile application for working with the 

equipment has been developed. The main aspects of the work of the program are pre-

sented. The conclusion is made. 

Keywords: House garden, garden, greenhouse, vegetable garden, greenhouse, 
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ɽʱʝ ʢʘʢʠʭ-ʪʦ 10 ʣʝʪ ʥʘʟʘʜ ʝʜʚʘ ʣʠ ʤʦʞʥʦ ʙʳʣʦ ʥʘʡʪʠ ʦʪʨʘʩʣʴ ʙʦʣʝʝ ʜʘʣʝ-

ʢʫʶ ʦʪ IT-ʪʝʭʥʦʣʦʛʠʡ, ʯʝʤ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ. ʉʝʛʦʜʥʷ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʪʘʢ. ɸʛ-

ʨʘʨʥʳʡ ʩʝʢʪʦʨ ʥʝʧʨʦʩʪʦ ʚʦʰʝʣ ʚ ʮʠʬʨʦʚʫʶ ʵʧʦʭʫ. ɺ ʧʦʣʷʭ ʠ ʥʘ ʬʝʨʤʘʭ ʥʘʯʘ-

ʣʘʩʴ ʥʘʩʪʦʷʱʘʷ ʟʝʣʝʥʘʷ ʨʝʚʦʣʶʮʠʷ ʚʝʨʩʠʠ 2.0. 

ʉʝʛʦʜʥʷ ʤʳ ʨʘʩʩʢʘʞʝʤ, ʢʘʢ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʚ ʥʦʚʝʡʰʝʡ 

ʩʠʩʪʝʤʝ AFC Connect ʦʪ Case IH, ʠ ʢʘʢ ʦʥʠ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɸ ʧʦʩʢʦʣʴʢʫ ʩʘʜʦʚʦʜʫ ʧʦ ʭʦʜʫ ʩʝʟʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʥʠʤʘʪʴ ʤʥʦʞʝʩʪʚʦ 

ʨʝʰʝʥʠʡ ʦʪ ʧʦʩʝʚʘ ʜʦ ʫʙʦʨʢʠ ʫʨʦʞʘʷ, ʪʦ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʜʝʣʘʪʴ ʦʰʠʙʢʫ ʚʦʟʨʘʩ-

ʪʘʝʪ. ɺʝʜʴ ʧʦʣʝʚʦʝ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ï ʦʪ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦ ʤʥʦʞʝ-

ʩʪʚʦʤ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ. ʀ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʙʳʣʦ ʦʯʝʥʴ ʥʝʧʨʦʩʪʦ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, 

ʧʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ, ʦ ʢʘʞʜʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʤ ʦʙʲʝʢʪʝ.  

ʗ ʧʨʝʜʣʘʛʘʶ ʵʪʫ ʩʠʩʪʝʤʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʦʥʪʨʦʣʝ ʜʦʤʦʚʦʛʦ ʩʘʜʘ ʩ ʧʦʤʦ-

ʱʴʶ AFC Connect ʦʪ Case IH. 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʪʠʧʠʯʥʘʷ ʪʝʧʣʠʮʘ ʧʨʠʜʦʤʦʚʦʛʦ ʩʘʜʘ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ CASE IH  AFS Connect 
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ɺ ʥʠʭ ʚʭʦʜʷʪ: 

1. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʜʣʷ ʜʘʯʥʳʭ ʪʝʧʣʠʮ ʠ ʦʨʘʥʞʝʨʝʡ ï ʇʦʜʢʣʶʯʝʥʠʝ ʩʠʩ-

ʪʝʤʳ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʠʚʦʤ ʨʘʩʪʝʥʠʡ ʠ ʮʚʝʪʦʚ. 

3. ʇʦʢʘʟʳʚʘʝʪ ʚʩʝ ʜʘʥʥʳʝ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ 

ʟʝʤʣʠ ʚ ʪʝʧʣʠʮʝ. 

4. ʋʧʨʘʚʣʷʝʪ ʜʝʢʦʨʘʪʠʚʥʳʤ ʦʩʚʝʱʝʥʠʝʤ. 

ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥʳ ʪʝʧʣʠʮʳ, ʚ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʜʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʚʝʜʝʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʇʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ ʩ Case IH  AFS Connect 

ʈʘʩʩʢʘʞʫ ʦ ʧʨʠʣʦʞʝʥʠʠ ʥʘ ʪʝʣʝʬʦʥ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʩʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ Case IH AFS Connect. 

ʅʘ ʢʘʨʪʠʥʢʝ ʥʠʞʝ ʧʦʢʘʟʘʥʳ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʪʯʠʢʦʚ 

ʚʣʘʞʥʦʩʪʠ 

ʂʘʢ ʚʠʜʥʦ ʚ ʦʪʜʝʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʨʘʟʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʚʣʘʞʥʦʩʪʴ, 

ʯʪʦʙʳ ʧʦʜ ʢʘʞʜʫʶ ʢʦʥʢʨʝʪʥʫʶ ʢʫʣʴʪʫʨʫ ʩʦʟʜʘʪʴ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩ-

ʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʠ: 
 

  
 

ʂʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʠʚʘ ʨʘʩʪʝʥʠʡ ʠ ʮʚʝʪʦʚ 

ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʦʪ ʜʘʪʯʠʢʦʚ 

ʚʣʘʞʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʧʨʠ ʧʦʤʦʱʠ ʢʘʧʝʣʴʥʦʛʦ ʧʦʣʠʚʘ ʠ ʨʘʩʧʳʣʠʪʝ-
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ʣʝʡ ʚʦʜʳ, ʘ ʠʤʝʥʥʦ ʚʢʣʶʯʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʩʧʦʩʦʙʳ ʧʦʣʠʚʘ ʟʝʤʣʠ/ʚʦʟʜʫʭʘ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʷʭ, ʚʟʷʪʳʭ ʩ ʜʘʪʯʠʢʦʚ ʚʣʘʞʥʦʩʪʠ. 

ʅʘ ʨʠʩʫʥʢʘʭ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʨʘʟʣʠʯʥʳʡ ʧʦʣʠʚ ʨʝʘʣʠʟʦʚʘʥ ʚ ʧʨʝʜʝʣʘʭ ʪʝʧ-

ʣʠʮʳ. 

 
 

 

 

 

 

 

 

 

 

 

 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʊʘʢ ʞʝ ʤʦʞʥʦ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ ï ʩʧʦʩʦʙʦʤ ʦʪʢʨʳʚʘʥʠʷ ʬʦʨʪʦʯʝʢ ʪʝʧʣʠʮʳ ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ, ʝʩʣʠ ʪʦʯʥʝʝ ʚʳʩʪʘʚʣʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʨʠʪʝʨʠʝʚ, ʠʩʭʦʜʷ ʠʟ 

ʜʘʥʥʳʭ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʇʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʪʨʘʠʚʘʝʪ ʫʛʦʣ ʦʪʢʨʳʚʘʥʠʷ ʬʦʨʪʦʯʢʠ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʨʝʘʣʠʟʦʚʘʥʦ ʦʪʢʨʳʚʘʥʠʝ ʬʦʨʪʦʯʝʢ ʚ ʪʝʧʣʠʮʘʭ. 
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ʇʣʶʩʳ ʠ ʤʠʥʫʩʳ Case IH AFS Connect 

ʇʣʶʩʳ: 

- ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

- ʘʚʪʦʥʦʤʥʳʡ ʢʦʥʪʨʦʣʴ ʢʣʠʤʘʪʘ ʨʘʩʪʝʥʠʡ; 

- ʧʦʩʪʦʷʥʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʚʣʘʞʥʦʩʪʠ ʚ ʪʝʯʝʥʠʠ ʩʫʪʦʢ; 

- ʥʝ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʘʛʨʦ-ʧʨʦʮʝʩʩʳ. 

ʄʠʥʫʩʳ: 

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʠʝ ʢʦʤʧʣʝʢʪʫʶʱʠʝ; 

- ʥʝʦʙʭʦʜʠʤ ʤʦʥʪʘʞ ʠ ʧʝʨʚʠʯʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʘʩʪʝʨʦʤ. 

ɺʳʚʦʜʳ 

ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʨʫʪʠʥʥʳʡ ʪʨʫʜ ʯʝʣʦʚʝʢʘ ʠ ʟʘʥʠʤʘʪʴʩʷ ʣʶ-

ʙʠʤʳʤʠ ʜʝʣʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʘʰʠ ʧʨʝʢʨʘʩʥʳʝ ʨʘʩʪʝʥʠʷ ʦʩʪʘʥʫʪʩʷ ʧʦʜ ʯʫʪʢʠʤ 

ʢʦʥʪʨʦʣʝʤ ʵʣʝʢʪʨʠʢʠ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ASF Connect/Advanced Farming System/CASE IH 2009. 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ  

ʋɼʂ 004.8 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʷʛʢʠʤʠ ʦʢʥʘʤʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

MasterSCADA 4D 
 

ʀ.ɸ. ʍʦʪʴʢʦ, ʦʙʫʯʘʶʱʠʡʩʷ; ʀ.ɸ. ɹʘʣʳʢʦʚ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ï ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʀ.ʄ. ʉʦʮʢʘʷ;  

ʜʦʮʝʥʪ ʈ.ɼ. ɸʜʘʢʠʥ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ɸʚʪʦʨʳ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʦʛʨʘʤʤʫ MasterSCADA 

4D ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʷʛʢʠʤʠ ʦʢʥʘʤʠ. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʤʦ-

ʞʝʪ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʨʦʚʝʪʨʠʪʴ ʧʦʤʝʱʝʥʠʝ ʠ ʦʪʢʨʦʝʪ ʚʠʜ ʥʘ ʚʘʰ ʫʯʘʩʪʦʢ ʙʝʟ ʢʘ-

ʢʦʡ-ʪʦ ʣʠʙʦ ʧʦʩʪʦʨʦʥʥʝʡ ʧʦʤʦʱʠ, ʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʩʵʢʦʥʦʤʠʪ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʪʨʘʪʷʪʩʷ ʚʦ ʚʨʝʤʷ ʟʘʙʳʪʦʛʦ ʦʢʥʘ. ɺʝʜʴ ʚʳ ʩʤʦʞʝʪʝ ʩ ʧʦʤʦ-

ʱʴʶ ʪʝʣʝʬʦʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʟʘʢʨʳʪʦ ʠʣʠ ʦʪʢʨʳʪʦ ʚ ʚʘʰʝʤ ʜʦʤʝ, ʣʝʪʥʝʡ ʢʫʭ-

ʥʠ, ʟʠʤʥʝʤ ʩʘʜʫ ʠʣʠ ʙʝʩʝʜʢʝ. ʊʘʢ ʞʝ ʙʦʣʴʰʠʤ ʧʣʶʩʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦ ʧʦʣ-

ʥʦʩʪʴʶ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ. ʊʦ ʝʩʪʴ, ʝʩʣʠ ʫ ʚʘʩ ʩʣʦʤʘʝʪʩʷ ʢʘʢʘʷ-ʪʦ ʜʝ-

ʪʘʣʴ, ʪʦ ʚʳ ʩʤʦʞʝʪʝ ʩ ʣʝʛʢʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʝʸ. ɺ ʠʥʦʩʪʨʘʥʥʳʭ ʞʝ ʧʨʦʛʨʘʤʤʘʭ ʩ 

ʵʪʠʤ ʚʦʟʥʠʢʥʫʪ ʩʣʦʞʥʦʩʪʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥ ʥʘʧʠʩʘʥ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʢʦʜʝ, ʢʦ-

ʪʦʨʳʡ ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʨʘʟʦʙʨʘʪʴ, ʘ ʧʦʪʦʤ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʫʶ ʜʝʪʘʣʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʘ, ʤʷʛʢʠʝ ʦʢʥʘ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 
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Abstract. The authors of this article have developed the MasterSCADA 4D 

program for remote control of soft windows. This development will help to ventilate 

the room in the summer and open a view of your site without any outside help, and in 

the cold time it will save money that is spent during a forgotten window. After all, 

you can use your phone to control whether it is closed or open in your house, summer 

kitchen, winter garden or gazebo. Also a big plus is that this is a completely domestic 

development. That is, if you break some part, then you can easily replace it. In for-

eign programs, this will be difficult due to the fact that it is written in foreign code, 

which must first be disassembled, and then find a suitable part. 

Keywords: program, soft windows, remote control 

 

ʄʷʛʢʠʝ ʦʢʥʘ ʠʟ ʇɺʍ ʧʣʝʥʦʢ ï ʦʪʣʠʯʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʦʩʪʝʢʣʝʥʠʶ ʪʝʨʨʘʩ, 

ʣʝʪʥʝʡ ʢʫʭʥʠ, ʟʠʤʥʝʛʦ ʩʘʜʘ ʠ ʙʝʩʝʜʦʢ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʤʷʛʢʠʝ ʦʢʥʘ ʪʘʤ, 

ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʪʠʪʴ ʧʦʤʝʱʝʥʠʝ ʦʪ ʚʝʪʨʘ, ʜʦʞʜʷ, ʩʥʝʛʘ, ʧʳʣʠ ʠ ʥʘʩʝʢʦ-

ʤʳʭ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʘ, ʪʘʢ ʢʘʢ ʚ ʥʸʤ ʚʘʞʥʘ ʵʩʪʝʪʠʢʘ 

ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʥʘʜʸʞʥʦʩʪʴ. ʅʘ ʨʠʩʫʥʢʝ 1 ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʤʷʛʢʦʝ ʦʢʥʦ ʩ 

ZIPʩʠʩʪʝʤʦʡ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʢʥʦ ʩ ZIPʩʠʩʪʝʤʦʡ 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʷʛʢʠʭ ʦʢʦʥ 

ʋ ʦʙʳʯʥʳʭ ʦʢʦʥ ʙʝʟ ZIPʩʠʩʪʝʤʳ ʝʩʪʴ ʜʚʘ ʤʠʥʫʩʘ. ʋ ʥʠʭ ʤʥʦʛʦ ʪʦʯʝʢ ʢʨʝ-

ʧʣʝʥʠʷ, ʵʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʜʦʣʛʦ ʧʳʪʘʪʴʩʷ ʦʪʢʨʳʪʴ ʝʛʦ ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. ɺʪʦʨʦʡ ʤʠʥʫʩ ï ʵʪʦ ʪʦ, ʯʪʦ ʦʥʠ ʥʝ ʥʘʜʝʞʥʳ: ʩʠʣʴʥʳʝ 

ʧʦʨʳʚʳ ʚʝʪʨʘ ʤʦʛʫʪ ʨʘʟʦʨʚʘʪʴ ʚʩʝ ʤʷʛʢʦʝ ʦʢʥʦ. ʅʘ ʨʠʩʫʥʢʝ 2 ʚʳ ʤʦʞʝʪʝ ʫʚʠ-

ʜʝʪʴ ʤʷʛʢʦʝ ʦʢʥʦ ʙʝʟ ZIPʩʠʩʪʝʤʳ. 
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ʈʠʩʫʥʦʢ 2 ï ʄʷʛʢʦʝ ʦʢʥʦ ʙʝʟ ZIPʩʠʩʪʝʤʳ 
 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʘ ʧʨʠʜʫʤʘʥʘ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ZIP-ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʠ ʧʦʟʚʦʣʷ-

ʝʪ ʥʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʧʨʘʚʣʷʪʴ ʩ ʪʝʣʝʬʦʥʘ ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʛʘʜʞʝʪʘ. ʊʘʢʠʝ 

ʦʢʥʘ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠ ʧʦʪʨʝʙʫʶʪ ʤʠʥʠʤʫʤ ʫʩʠʣʠʡ ʜʣʷ ʦʪʢʨʳʪʠʷ ʦʢʦʥ. ɺʘʤ 

ʚʩʝʛʦ ʣʠʰʴ ʥʫʞʥʦ ʙʫʜʝʪ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʦʪʢʨʳʪʴè ʠʣʠ çʟʘʢʨʳʪʴè, ʩʤʦʪʨʷ, 

ʯʪʦ ʚʘʤ ʪʨʝʙʫʝʪʩʷ ʩʜʝʣʘʪʴ.  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

1. ʂʦʨʦʙ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʧʨʦʬʠʣʷ. 

2. ɺʘʣ ʠʟ ʛʦʨʷʯʦ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʤʘʪʳʚʘʝʪʩʷ ʪʢʘʥʴ. 

3. ʄʦʪʦʨ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʦʧʫʩʢʘʥʠʷ ʪʝʥʪʘ. 

4. ɹʦʢʦʚʳʝ ʘʣʶʤʠʥʠʝʚʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʠ ʩʠʩʪʝʤʘ ʤʦʣʥʠʡ-zip ʜʣʷ 

ʛʝʨʤʝʪʠʯʥʦʛʦ ʟʘʢʨʳʪʠʷ ʵʢʨʘʥʘ ʧʦ ʙʦʢʘʤ. 

5. ʅʠʞʥʠʡ ʫʪʷʞʝʣʠʪʝʣʴ ʩ ʫʧʣʦʪʥʠʪʝʣʝʤ. 

6. ʇʫʣʴʪ ʤʦʪʦʨʘ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ 

7. ʊʝʥʪ ʠʟ ʧʣʝʥʢʠ ʇɺʍ, RS-Screen. 

ɽʩʪʴ ʜʚʘ ʚʠʜʘ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʤʷʛʢʠʭ ʦʢʦʥ. ʈʘʟʙʝʨʝʤ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʭ. ʇʣʝʥʢʘ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ ʠʤʝʝʪ ʤʥʦʛʦ ʥʝʜʦʩ-

ʪʘʪʢʦʚ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ. ɽʝ ʚʳ ʤʦʞʝʪʝ ʥʘʙʣʶʜʘʪʴ ʥʘ ʨʠʩʫʥʢʝ 3. 
 

 
 

ʈʠʩʫʥʦʢ 3 ï ʊʢʘʥʴ ʠʟ ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜʘ 
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ʅʝʜʦʩʪʘʪʢʠ: 

1. ʇʣʝʥʢʠ ʩʢʨʠʧʷʪ ʠʣʠ ʟʘʩʪʨʝʚʘʶʪ ʚ ʥʘʧʨʘʚʣʷʶʱʠʭ ʰʠʥʘʭ. 

2. ɺ ʞʘʨʫ ʠ ʚ ʤʦʨʦʟ ʧʣʝʥʢʘ ʇɺʍ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʠ ʞʝʣʪʝʝʪ. 

3. ɹʦʣʴʰʘʷ ʫʩʘʜʢʘ, ʠ ʧʨʠ ʧʝʨʝʧʘʜʝ ʪʝʤʧʝʨʘʪʫʨ ʧʦʣʦʪʥʦ ʩʫʟʠʪʩʷ ʠ ʠʟ-

ʜʝʣʠʝ ʙʫʜʝʪ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʢʘʥʷʤʠ. 

2. ɺʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. 

ʊʢʘʥʠ RS-Screen ʠʤʝʶʪ ʙʦʣʴʰʝ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʤʝʥʴʰʝ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɼʘʥʥʫʶ ʪʢʘʥʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ʊʢʘʥʴ RS-Screen 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

1. ɿʘʢʨʳʪʠʝ ʙʦʣʴʰʠʭ ʧʨʦʝʤʦʚ ʙʝʟ ʰʚʦʚ. 

2. ʅʝ ʩʦʟʜʘʶʪ ʪʝʧʣʠʯʥʦʛʦ ʵʬʬʝʢʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʣʝʥʦʢ. 

3. ʅʝ ʠʤʝʶʪ ʫʩʘʜʢʠ ʠ ʥʝ ʠʜʫʪ ʚʦʣʥʦʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʣʝʥʦʢ. 

4. ɿʘʱʠʱʘʶʪ ʦʪ ʩʦʣʥʮʘ ʠ ʋʌ-ʣʫʯʝʡ. 

5. ʅʝ ʚʳʛʦʨʘʶʪ. 

6. ʅʝ ʙʦʷʪʩʷ ʚʦʜʳ. 

7. ɿʘʱʠʱʘʶʪ ʦʪ ʚʝʪʨʘ. 

8. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʤʦʩʢʠʪʥʳʝ ʩʝʪʢʠ. 

9. ʄʦʞʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʅʝʜʦʩʪʘʪʢʠ: 

1. ɹʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʢʘʥʷʤʠ. 

2. ʅʠʟʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʪʢʘʥʷʤʠ. 

MasterSCADA 4D ï ʵʪʦ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʯʝʣʦ-

ʚʝʢʫ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʦʪʢʨʳʪʠʝ ʠ ʟʘʢʨʳʪʠʝ ʦʢʦʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ. ɼʘʞʝ ʩ ʝʸ ʧʦ-

ʤʦʱʴʶ ʤʦʞʥʦ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʢʦʤʥʘʪʝ. ʂʘʢ ʵʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ, ʯʝʣʦʚʝʢ ʟʘʨʘʥʝʝ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʦʢʥʦ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. ɼʣʷ 

ʵʪʦʛʦ ʦʥ ʧʨʦʩʪʦ ʟʘʭʦʜʠʪ ʩ ʪʝʣʝʬʦʥʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨʘ ʚ ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʦʩʪʳʤ 

ʥʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çʚʢʣʶʯʠʪʴè ʠʣʠ çʚʳʢʣʶʯʠʪʴè ʦʪʢʨʳʚʘʝʪ ʠʣʠ ʟʘʢʨʳʚʘʝʪ ʦʢ-

ʥʦ. ʇʨʠʣʦʞʝʥʠʝ ʝʱʸ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʩʢʦʨʦ ʦʥʦ ʙʫʜʝʪ ʚʦʧʣʦʱʝʥʦ ʚ 

ʞʠʟʥʠ. ʅʘ ʨʠʩʫʥʢʝ 5 ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ. 



72 

 
 

ʈʠʩʫʥʦʢ 5 ï ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ MasterSCADA 4D 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. https://go-com.ru/avtomaticheskie-myagkie-okna ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʩʚʦ-

ʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.03.2023). 

2. https://www.fazenda-box.ru/avtomaticheskie-myagkie-okna-sfera-

ispolzovaniya.htm ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʩʚʦʙʦʜʥʳʡ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 28.03.2023). 
 

 

ʉɽʂʎʀʗ çʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ 

ɺʆɿɼɽʃʓɺɸʅʀʗ ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʂʋʃʔʊʋʈè 
 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 631.445.24:574.2 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ 

ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ 

 

ʂ.ʇ. ʀʚʘʰʫʨʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʇ.ɸ. ʂʦʪʷʢ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʨʦʣʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʚ ʠʟʤʝʥʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʘʪʦʜ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ ʢʘʢ 

ʙʠʦʠʥʜʠʢʘʪʦʨʘ. ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʜʘʥʥʳʭ ʙʠʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʧʦʣʫʯʝʥʘ 

ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʚ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʠʩʩʣʝʜʫʝʤʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʧʨʠʤʝʥʝ-

ʥʠʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʤʝʪʦʜʦʤ 

ʙʠʦʠʥʜʠʢʘʮʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ çʟʜʦʨʦʚʴʷè ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʝʟʚʨʝʜ-

ʥʦʩʪʴ ʧʦʯʚʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʠʨʦʜʥʦʡ ʙʠʦʪʳ ʠ ʩʦ-

ʧʨʷʞʝʥʥʳʭ ʩʨʝʜ, ʧʦʜʘʚʣʝʥʠʝ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʣʫʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ 

ʯʠʩʪʦʛʦ ʫʨʦʞʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʢʫʣʴʪʫʨʳ, ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʙʠʦʠʥʜʠʢʘʮʠʷ 
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Abstract. Attention is paid to the study of the role of cultivation technologies in 

changing the number of nematodes in the arable horizon of the soil as a bioindicator. 

Based on the generalization of bioindicational data, an assessment of the ecological 

state of cultivated sod-podzolic soil in varying degrees subjected to anthropogenic 

impact was obtained. It is established that the studied intensive technology can be 

recommended for use in agrocenoses of field crops. The obtained results of evalua-

tion by methods of bioindication of this technology of cultivation of agricultural 

crops does not lead to deterioration of the "health" of the soil, which assumes the 

harmlessness of the soil for humans, cultivated plants, natural biota and associated 

environments, suppression of harmful organisms and obtaining a normatively clean 

harvest. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʥʝʩʫʪ ʦʛʨʦʤʥʫʶ 

ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʯʪʦ ʨʘʩʰʠʨʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʠʭ ʜʝʛʨʘʜʘʮʠʠ, ʠʟ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʛʘʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʵʨʦʟʠʷ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ, 

ʜʝʢʘʣʴʮʠʬʠʢʘʮʠʷ, ʧʝʨʝʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʜʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ, ʧʦʜʢʠʩʣʝʥʠʝ ʠ 

ʪ.ʜ. ʉʦʢʨʘʱʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʫʤʝʥʴʰʘʝʪ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʧʣʦʜʦʨʦʜʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʫʭʫʜʰʘʝʪ ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʘʛʨʦ-

ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʩʥʠʞʘʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʦʜʦʨʦʜʠʝ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʝʤʳ ʠ ʤʝʪʦʜʳ [1]. 

ʉʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʠ ʦʮʝʥʢʝ ʧʦʯʚʳ ʘʛʨʦʮʝ-

ʥʦʟʦʚ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʷʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʝʝ ʬʫʥʢʮʠʡ 

ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʦ-

ʚʳʝ ʧʘʨʘʤʝʪʨʳ ʩʨʝʜʳ, ʩ ʜʨʫʛʦʡ ï ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ 

ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ, ʪʝʤ ʩʘʤʳʤ, ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʧʨʷʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʦʚ ʥʘ ʩʪʨʝʩʩ-ʬʘʢʪʦʨʳ. ʂ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦ-

ʜʘʤ ʢʦʥʪʨʦʣʷ ʦʪʥʦʩʷʪʩʷ ʙʠʦʠʥʜʠʢʘʮʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ 

ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ 

ʠ ʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ: ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ ʢʫʣʴʪʫʨ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ; ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. 
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ʄʝʪʦʜʠʢʘ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022 ʛ. ʚ 2-ʭ ʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝ-

ʚʦʤ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʳʡ ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʩ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ 
ʨʘʟʤʝʱʝʥʠʝʤ ʚʘʨʠʘʥʪʦʚ ʚ ʧʦʚʪʦʨʝʥʠʷʭ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 3-ʭ ʢʨʘʪʥʘʷ. 

ʉʭʝʤʘ 2-ʬʘʢʪʦʨʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (6 Ĭ 3): 
ʌʘʢʪʦʨ ɸ ï ʢʫʣʴʪʫʨʘ ʩʝʚʦʦʙʦʨʦʪʘ: 1. ʗʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ. 2. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1 ʛ.ʧ. 3. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2 ʛ.ʧ. 4. ʆʟʠʤʳʝ / ʷʨʦ-
ʚʳʝ ʟʝʨʥʦʚʳʝ. 5. ʆʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ. 6. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ. 

ʌʘʢʪʦʨ ɺ ï ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ: 
I. ʕʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʂ) ï ʙʝʟ 

ʫʜʦʙʨʝʥʠʡ ʠ ʙʝʟ ʧʝʩʪʠʮʠʜʦʚ. 
II. ʆʨʛʘʥʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʆ) ï ʙʝʟ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʩʠʜʝʨʘʪ (ʨʘʧʩ), ʩʦʣʦʤʘ, ʧʦʩʣʝʜʥʠʡ ʫʢʦʩ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʥʘʚʦʟ. 

III. ʀʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʀ) ï ʫʜʦʙ-
ʨʝʥʠʷ ʚʥʦʩʷʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ ʢʫʣʴʪʫʨʘʤ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʧʨʦʚʦʜʠʪʩʷ 
ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʩʦʨʥʷʢʦʚ. 

ɺ ʦʧʳʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʦʨʪʘ ʢʫʣʴʪʫʨ: ʚʠʢʘ ʧʦʩʝʚʥʘʷ ʷʨʦʚʘʷ 
çʃʴʛʦʚʩʢʘʷ 22è; ʦʚʸʩ ʷʨʦʚʦʡ çʂʨʝʯʝʪè; ʢʣʝʚʝʨ ʣʫʛʦʚʦʡ çɼʳʤʢʦʚʩʢʠʡè; ʪʠʤʦʬʝ-
ʝʚʢʘ ʣʫʛʦʚʘʷ çʗʨʦʩʣʘʚʩʢʘʷ 11è; ʷʯʤʝʥʴ ʷʨʦʚʦʡ çʗʨʦʤʠʨè. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥ-
ʥʳʤ ʦʧʠʩʘʥʠʷʤ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʆʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ: ʧʨʠʤʝʥʷʣʘʩʴ ʩʦʣʦʤʘ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʷʨʦ-
ʚʦʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʠ ʟʘʜʝʣʳʚʘʣʘʩʴ ʧʝʨʚʳʤʠ ʦʙʨʘʙʦʪʢʘʤʠ ʧʦʜ 
ʢʫʣʴʪʫʨʳ. ɺʥʝʩʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʡ (ʘʟʦʬʦʩʢʘ) ʥʘ ʚʘ-
ʨʠʘʥʪʘʭ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʥʦʨʤʝ 
N60P60K60. 

ɺ 2022 ʛʦʜʫ ʧʨʠʤʝʥʷʣʩʷ ʛʝʨʙʠʮʠʜ ɸʛʨʠʪʦʢʩ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ. ʆʧʨʳʩʢʠʚʘ-
ʥʠʝ ʧʦʩʝʚʦʚ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʢʫʣʴʪʫʨʳ ʜʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʚʝʩʥʦʡ. ʈʘʩʭʦʜ ʨʘʙʦ-
ʯʝʡ ʞʠʜʢʦʩʪʠ ï 300 ʣ/ʛʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ: 
ʫʯʝʪ ʥʝʤʘʪʦʜ ʚ ʧʦʯʚʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʚʦʨʦʥʢʠ ɹʝʨ-
ʤʘʥʘè. ʄʝʪʦʜ ʵʢʩʪʨʘʢʮʠʠ ʥʝʤʘʪʦʜ ʥʘ ʚʦʜʥʳʭ ʚʦʨʦʥʢʘʭ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʯʝʨ-
ʚʠ ʣʝʛʢʦ ʧʝʨʝʭʦʜʷʪ ʠʟ ʧʦʯʚʳ ʚ ʚʦʜʫ [2]. ʋʨʦʞʘʡʥʦʩʪʴ ʚʩʝʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ 
ʫʯʠʪʳʚʘʣʠ ʩʧʣʦʰʥʳʤ ʧʦʜʝʣʷʥʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʝʨʝʩʯʸʪʦʤ ʥʘ ʘʙʩʦʣʶʪʥʫʶ 
ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ ʠ ʩʪʘʥʜʘʨʪʥʫʶ ʚʣʘʞʥʦʩʪʴ ʟʝʨʥʘ 14% ʠ ʟʝʣʸʥʦʡ ʤʘʩʩʳ ï 
60%. ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠ 
ʧʨʦʛʨʘʤʤʳ çDISANTè, çMicrosoft Excelè. 

ʈʝʟʫʣʴʪʘʪʳ 
ʉʨʝʜʠ ʧʦʯʚʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʥʝʤʘ-

ʪʦʜʳ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʙʠʦʠʥʜʠʢʘʪʦʨʳ. ʆʥʠ ʠʤʝʶʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʯʠʩʣʝʥ-
ʥʦʩʪʴ ʩʨʝʜʠ Metazoa, ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʧʦʯʚ, ʟʘʥʠʤʘʶʪ ʢʣʶʯʝʚʳʝ ʧʦ-
ʟʠʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʨʦʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʚ ʧʦʯʚʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʧʠ [3, 4]. 

ʅʝʤʘʪʦʜʳ ʦʙʠʪʘʶʪ ʚ ʚʦʜʥʦʡ ʧʣʝʥʢʝ, ʦʢʨʫʞʘʶʱʝʡ ʧʦʯʚʝʥʥʳʝ ʯʘʩʪʠʮʳ, 
ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʙʳʩʪʨʦ ʠ ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ. 
ʂʘʞʜʳʡ ʧʦʯʚʝʥʥʳʡ ʦʙʨʘʟʝʮ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʩʦ-
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ʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʤʘʪʦʜ [5, 6]. ʇʦʵʪʦʤʫ ʧʦʯʚʝʥʥʳʝ ʥʝʤʘʪʦʜʳ ʤʦ-
ʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʣʝʟʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. 

ɺ ʮʝʣʦʤ, ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʝʤʘʪʦʜ ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʧʦʯ-

ʚʝʥʥʳʭ ʥʝʤʘʪʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʪʘʢ ʩʨʝʜʥʝʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʥʝʤʘʪʦʜ ʚ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʣʦʝ 0-10 ʩʤ ï 20,63; 

10-20 ʩʤ ï 18,67; 0-20 ʩʤ ï 19,65 ʵʢʟ./100 ʛ ʧʦʯʚʳ (ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʘʪʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ  

ʬʘʢʪʦʨʦʚ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨ ʧʦ ʩʣʦʷʤ, ʵʢʟ./100 ʛ ʧʦʯʚʳ 

 

ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʥʝʤʘʪʦʜ ʚ ʧʦʯʚʝ ʧʦʜ ʧʦʩʝʚʘʤʠ 

ʢʫʣʴʪʫʨ ʧʨʦʠʩʭʦʜʠʣʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫʤʝʥʴʰʘʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʬʘʫʥʳ 

ʧʦʜ ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ 2 ʛ.ʧ. ʢʘʢ ʧʦ ʩʣʦʷʤ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ ʧʘʭʦʪʥʦʤʫ ʛʦ-

ʨʠʟʦʥʪʫ. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʠʣʦ ʚ ʩʣʦʝ 0-20 ʩʤ ï 17,94 ʵʢʟ./100 ʛ ʧʦʯʚʳ. ʕʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʧʣʦʪʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʢʦ-

ʪʦʨʳʡ ʧʦʜʘʚʣʷʝʪ ʥʝʤʘʪʦʜ. ʋʛʥʝʪʝʥʠʝ ʜʘʥʥʦʡ ʬʘʫʥʳ ʤʥʦʛʦʣʝʪʥʠʤʠ ʜʝʨʥʦʦʙʨʘ-

ʟʫʶʱʠʤʠ ʪʨʘʚʘʤʠ ʦʪʤʝʯʘʣʠ ʨʷʜ ʘʚʪʦʨʦʚ [7]. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʦʯʚʝʥʥʳʭ ʥʝʤʘʪʦʜ ʥʘ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʵʢʩʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩ/ʭ ʢʫʣʴʪʫʨ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʥʪʝʥʩʠʚʥʦʡ. ʊʘʢ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʤʘʪʦʜ ʚ ʧʦʯʚʝ ʦʧʳʪʥʦ-
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ʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʣʦʝ 0-20 ʩʤ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 19,79; ʦʨ-

ʛʘʥʠʯʝʩʢʦʡ ï 19,38; ʠʥʪʝʥʩʠʚʥʦʡ ï 20,39 ʵʢʟ./100 ʛ ʧʦʯʚʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦ-

ʚʦʨʠʪʴ ʦʙ ʦʪʚʝʪʥʳʭ ʨʝʘʢʮʠʷʭ ʥʝʤʘʪʦʜ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʟʘ ʩʯʝʪ 

ʫʤʝʥʴʰʝʥʠʷ ʬʠʪʦʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʥʘ ʚʘʨʠʘʥʪʘʭ ʙʝʟ ʫʜʦʙʨʝʥʠʡ ʠʣʠ ʩ ʦʛʨʘʥʠ-

ʯʝʥʥʳʤ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ. ʅʦ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʦʩʠʣʠ ʭʘʨʘʢʪʝʨ ʪʝʥʜʝʥʮʠʠ. 

ʇʦʯʚʝʥʥʘʷ ʬʘʫʥʘ, ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʣʶʙʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʪʨʘ-

ʞʘʝʪ ʧʨʦʠʩʭʦʜʷʱʠʝ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʢʫʣʴʪʫʨ-

ʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʠʥʘʤʠʢʝ ʠʭ ʦʙʠʣʠʷ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚʪʦʨʦʡ ʫʯʝʪ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʞʠ-

ʚʦʪʥʳʭ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ. 

ʂʦ ʚʪʦʨʦʤʫ ʫʯʝʪʫ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʥʝʤʘʪʦʜ ʩʥʠʟʠʣʘʩʴ ʥʘ 25,5% 

ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʘʭʦʪʥʦʤʫ ʛʦʨʠʟʦʥʪʫ (ʨʠʩʫʥʦʢ 2). 
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ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2 ʛ.ʧ.

ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ
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ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʘʪʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ  

ʬʘʢʪʦʨʦʚ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʢʫʣʴʪʫʨ ʧʦ ʩʣʦʷʤ, ʵʢʟ./100 ʛ ʧʦʯʚʳ 

 

ʊʘʢ, ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʤʘʪʦʜ ʚ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʣʦ ʚ 

ʩʣʦʝ 0-10 ʩʤ ï 14,78; 10-20 ʩʤ ï 14,50; 0-20 ʩʤ ï 14,64 ʵʢʟ./100 ʛ ʧʦʯʚʳ. ɼʘʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝ-

ʨʘʪʫʨʦʡ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ, ʯʪʦ ʚʳʟʚʘʣʦ ʠʩʩʫʰʝʥʠʝ ʢʦʨʥʝʦʙʠ-
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ʪʘʝʤʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʘ ʢʘʢ ʠʟʚʝʩʪʥʦ ʥʝʤʘʪʦʜʳ ʦʙʠʪʘʶʪ ʚ ʚʦʜʥʦʡ ʧʣʝʥʢʝ, ʦʢʨʫ-

ʞʘʶʱʝʡ ʧʦʯʚʝʥʥʳʝ ʯʘʩʪʠʮʳ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʬʘʫʥʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʥʘ ʟʘʚʠ-

ʩʠʪ ʚ ʙɧʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʳʭ 

ʥʝʤʘʪʦʜ ʧʦʜ ʩ/ʭ ʢʫʣʴʪʫʨʘʤʠ ʙʳʣʦ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚ ʧʘʭʦʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʠ ʩʦ-

ʩʪʘʚʠʣʦ 14,07-15,27 ʵʢʟ./100 ʛ ʧʦʯʚʳ. 

ʀʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʤʘʪʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ ʧʨʦʷʚʠʣʦʩʴ ʚ ʠʭ ʫʤʝʥʴʰʝʥʠʠ ʚ ʮʝʣʦʤ ʧʦ ʧʘʭʦʪʥʦʤʫ ʛʦʨʠʟʦʥʪʫ ʥʘ ʠʥʪʝʥ-

ʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ ʥʘ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ. ʉʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ 

ʧʦʯʚʦʦʙʠʪʘʶʱʠʭ ʥʝʤʘʪʦʜ ʧʨʦʠʟʦʰʣʦ ʚ ʚʝʨʭʥʝʤ 0-10 ʩʤ ʩʣʦʝ ʥʘ 7,06 ʵʢʟ./100 ʛ 

ʧʦʯʚʳ. ɼʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʳʤ. 

ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ 

ʥʝʤʘʪʦʜ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʚ ʩʥʠʞʝʥʠʠ ʬʘʫʥʳ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥ-

ʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʤʘʩʩʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ ʥʝʤʘʪʦʜ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩ/ʭ ʢʫʣʴʪʫʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʡ ʚʳʭʦʜ ʢʦʨʤʦʚʳʭ ʝʜʠʥʠʮ ʦʪʤʝʯʘʣʩʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʤʥʦ-

ʛʦʣʝʪʥʠʭ ʪʨʘʚ 2 ʛ.ʧ. 51,06 ʮ ʢ. ʝʜ./ʛʘ (ʨʠʩʫʥʦʢ 3). ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘ-

ʪʝʣʷ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ï 10,41 ʮ ʢ. ʝʜ./ʛʘ. 
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ʈʠʩʫʥʦʢ 3 ï ʀʟʤʝʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ, ʮ ʢ. ʝʜ./ʛʘ 

 

ʇʨʠʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ 

ʦʙʫʩʣʦʚʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 4,84 ʮ ʢ. ʝʜ./ʛʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʢʩ-

ʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʅʦ ʠʟʤʝʥʝʥʠʷ ʥʦʩʠʣʠ ʭʘʨʘʢʪʝʨ ʪʝʥʜʝʥʮʠʠ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʦʢʫʣʴʪʫʨʝʥʥʦʡ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʤʝ-

ʪʦʜ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʘʷ ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʘʛʨʦʮʝʥʦʟʘʭ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʇʦʣʫʯʝʥʥʳʝ ʨʝ-
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ʟʫʣɹʪʘʪʳ ʦʮʝʥʢʠ ʤʝʪʦʜʦʤ ʙʠʦʠʥʜʠʢʘʮʠʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ çʟʜʦʨʦʚʴʷè ʧʦʯʚʳ, 

ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʝʟʚʨʝʜʥʦʩʪʴ ʧʦʯʚʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩ-

ʪʝʥʠʡ, ʧʨʠʨʦʜʥʦʡ ʙʠʦʪʳ ʠ ʩʦʧʨʷʞʝʥʥʳʭ ʩʨʝʜ, ʧʦʜʘʚʣʝʥʠʝ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

ʠ ʧʦʣʫʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ ʯʠʩʪʦʛʦ ʫʨʦʞʘʷ. 
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ʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʚ ʧʦʩʝʚʘʭ ʦʚʩʘ. ʇʨʠʚʝʜʝʥʳ 

ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʡ ʘʛʨʦʪʝʭʥʠʢʠ. 

ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚʘʭ. ɺ ʢʘʯʝʩʪʚʝ ʦʩ-

ʥʦʚʥʦʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪ-

ʢʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʩʦʚʤʝʩʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʦʤʳ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʷʤ ʧʦʨʘʞʝʥʥʦʩʪʠ ʙʦʣʝʟʥʷʤʠ ʠ ʚʨʝʜʠʪʝʣʷʤʠ. ʊʘʢʞʝ ʚʦʟ-

ʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʦʚʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʚʸʩ, ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʨʘʟ-

ʚʠʪʠʷ ʙʦʣʝʟʥʝʡ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ, ʫʨʦʞʘʡʥʦʩʪʴ 
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Abstract. The article presents materials on the study of the influence of tillage 

systems and fertilizers on the number of pests, as well as the prevalence and intensity 

of development of diseases in oat crops. Data on yields are also given, depending on 

the applied agricultural technology. The experiments were carried out on soddy-

podzolic gleyic soils. As the main one, it is recommended to use the system of sur-
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disease and pest infestation. It is also possible to obtain high yields of oats. 
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ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʩʫʱʝʩʪ-

ʚʝʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʨʦʞʘʝʚ ʷʚʣʷʶʪʩʷ 

ʚʨʝʜʠʪʝʣʠ ʠ ʙʦʣʝʟʥʠ. ʆʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʙʦʨʴʙʳ ʩ ʥʠʤʠ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʣʩʷ 

ʝʱʝ ʩ ʥʘʯʘʣʘ ʧʦʷʚʣʝʥʠʷ ʟʝʤʣʝʜʝʣʠʷ, ï ʵʪʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. 

ʇʦ ʤʥʝʥʠʶ ɸ.ʅ. ɿʝʤʣʷʥʦʚʘ [1] ʦʩʥʦʚʥʘʷ ʨʦʣʴ ʚ ʫʣʫʯʰʝʥʠʠ ʬʠʪʦʩʘʥʠʪʘʨ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ʉʞʘʪʳʝ ʩʨʦʢʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʧʦʨʘʞʘʝʤʦʩʪʠ ʬʫʟʘʨʠʦʟʦʤ, ʧʣʝʩʥʝʚʳʤʠ ʛʨʠʙʘʤʠ ʠ ʧʦ-

ʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʨʦʞʘʷ. 

ʉʦ ʩʣʦʚ ɺ.ʀ. ɿʦʪʠʢʦʚʘ [2] ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʥʫʣʝʚʳʭ ʦʙʨʘʙʦ-

ʪʦʢ ʧʦʯʚʳ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʟʘʜʝʣʢʫ ʧʘʪʦʛʝʥʥʳʭ ʚʠʜʦʚ ʛʨʠʙʦʚ ʚ 

ʧʦʯʚʫ. ɸ.ʈ. ɺʘʣʠʝʚ [3] ʛʦʚʦʨʠʪ, ʯʪʦ ʤʝʣʢʠʝ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʙʦʣʝʟʥʝʡ ʨʘʩʪʝʥʠʡ, ʘ ʧʨʠʤʝʥʝʥʠʝ ʦʪʚʘʣʴʥʦʡ ʦʩʥʦʚʥʦʡ ʦʙ-

ʨʘʙʦʪʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʦʨʘʞʝʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʦʨ-

ʥʝʚʳʤʠ ʛʥʠʣʷʤʠ ʠ ʣʠʩʪʦʩʪʝʙʣʝʚʳʤʠ ʤʠʢʦʟʘʤʠ. 
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ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʢʦʤʳʭ, ʠʭ ʣʠʯʠʥʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʮʝʩʩʦʤ ʩʚʦʝʡ ʞʠʟʥʝʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʥʘʥʦʩʷʪ ʚʨʝʜ ʨʘʩʪʝʥʠʷʤ, ʠʟ-ʟʘ ʯʝʛʦ, ʚ ʠʪʦʛʝ, ʩʥʠʞʘʝʪʩʷ ʫʨʦʞʘʡʥʦʩʪʴ. 

ɺ ʦʧʳʪʝ ɺ.ɸ. ʅʠʢʦʣʘʝʚʘ ʠ ʝʛʦ ʢʦʣʣʝʛ [4] ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʢʦʤʳʭ ʩʥʠʞʘʣʦʩʴ ʥʘ 48%, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʦʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʡ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʘʛʨʦʧʨʠʝʤʘʤʠ 

ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʙʦʨʴʙʫ ʩ ʙʦʣʝʟʥʷʤʠ, ʚ ʪ.ʯ. ʩʥʠʞʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʝ ʚʥʝʩʝʥʠʝ ʜʦʟ ʫʜʦʙʨʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʪʝ-

ʥʠʡ ʢ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʨʘʟʨʫʰʘʶʱʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʨʝʜʠʪʝʣʝʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʞʠʚʣʝʥʠʶ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʙʦʣʝʝ ʙʳʩʪʨʦʤʫ ʧʝʨʝʭʦʜʫ ʚ ʜʨʫʛʫʶ ʬʘʟʫ ʨʦʩʪʘ, ʢʦ-

ʛʜʘ ʧʦʛʣʦʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʜʣʷ ʬʘʫʥʳ ʩʪʘʥʦʚʠʪʴʩʷ ʥʝʚʦʟʤʦʞʥʳʤ [5]. 

ʉʦʛʣʘʩʥʦ ʦʧʳʪʦʚ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [6, 7, 8, 9], ʩʦʚʤʝʩʪʥʦʝ ʚʥʝʩʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʵʬʬʝʢʪ 

ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʠ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʦʨʘʞʸʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʠ ʧʦʚʨʝʞʜʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʷʤʠ 

ʧʦʩʝʚʦʚ ʦʚʩʘ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʛʣʝʝʚʘʪʳʭ ʧʦʯʚʘʭ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2022 ʛʦʜʫ ʚ ʧʦʩʝʚʝ ʦʚʩʘ ʚ ʤʥʦʛʦʣʝʪʥʝʤ 

ʪʨʸʭʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭ-

ʢʨʘʪʥʘʷ. ʇʨʝʜʰʝʩʪʚʝʥʥʠʢ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. ʉʭʝʤʘ ʦʧʳʪʘ: ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʦʪʚʘʣʴʥʘʷ çʆ1è, ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩ ʨʳʭʣʝʥʠʝʤ çʆ2è, ʧʦʚʝʨʭʥʦ-

ʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ çʆ3è, ʧʦʚʝʨʭʥʦʩʪʥʘʷ çʆ4è), ʩʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

çʋ1è, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ N30 çʋ2è, ʩʦʣʦʤʘ 3 ʪ/ʛʘ çʋ3è, ʩʦʣʦʤʘ 3 ʪ/ʛʘ + ʤʠ-

ʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ N30 çʋ4è, ʩʦʣʦʤʘ 3 ʪ/ʛʘ + ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ NPK 

çʋ5è, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ NPK  çʋ6è), ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷ-

ʢʦʚ (ʙʝʟ ʛʝʨʙʠʮʠʜʘ çɻ1è, ʩ ʛʝʨʙʠʮʠʜʦʤ çɻ2è). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ: ʦʪʚʘʣʴ-

ʥʦʡ çʆ1è, ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ çʆ3è, ʧʦʚʝʨʭʥʦʩʪʥʦʡ çʆ4è ʠ ʯʝʪʳʨʸʤ ʩʠʩʪʝ-

ʤʘʤ ʫʜʦʙʨʝʥʠʡ (ʙʝʟ ʫʜʦʙʨʝʥʠʡ çʋ1è, ʩʦʣʦʤʘ çʋ3è, ʩʦʣʦʤʘ + N30 çʋ4è, ʩʦʣʦʤʘ + 

NPK çʋ5è, NPK çʋ6è) ʧʦ ʬʦʥʫ ʙʝʟ ʛʝʨʙʠʮʠʜʘ. 

ʀʟ ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʘʟʦʬʦʩʢʘ, ʤʦʯʝʚʠʥʘ ʠ 

ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ. ʌʦʩʬʦʨʥʦʝ ʠ ʢʘʣʠʡʥʦʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠʩʴ ʚʝʩʥʦʡ ʧʦʜ 

ʧʨʝʜʧʦʩʝʚʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʘʟʦʪʥʳʝ ʚ ʬʦʨʤʝ ʤʦʯʝʚʠʥʳ ʧʝʨʝʜ ʧʦʩʝʚʦʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2022 ʛʦʜʫ ʩʢʣʘʜʳʚʘʣʠʩʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʦʚʩʘ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʧʨʝʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʩʘʜʢʦʚ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʢʦʰʝʥʠʷ ʩʘʯʢʦʤ. ʈʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʤʘʨ-

ʰʨʫʪʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʝʪʦʜʠʢʝ ɺʀɿʈ. ʋʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʫʯʠʪʳʚʘʝʪʩʷ 

ʩʧʣʦʰʥʳʤ ʧʦʜʝʣʷʥʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʫʯʝʪʦʤ ʚʣʘʞʥʦʩʪʠ ʠ ʟʘʩʦʨʝʥʥʦʩʪʠ. ʋʨʦ-

ʞʘʡʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ.  
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ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯ-

ʚʳ ʥʝ ʚʝʣʦ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʟʥʘʯʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʬʘ-

ʟʫ ʚʩʭʦʜʦʚ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ.  

ɺʥʝʩʝʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʦʙʫʩʣʦʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʴʷʚʠʮʳ ʢʨʘʩʥʦʛʨʫʜʦʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʝʨʙʠʮʠʜʘ ʪʘʢʞʝ ʥʝ ʚʳʚʠʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʙʫʩʣʦʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʴʷʚʠʮʳ ʢʨʘʩʥʦʛʨʫʜʦʡ ʥʘ 0,5 ʵʢʟ./ʤ
2 
ʚ 

ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʟʣʘʢʦʚʦʡ ʪʣʠ ʚ 

ʧʦʩʝʚʘʭ ʦʚʩʘ ʚ ʬʘʟʫ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ. ɺʥʝʩʝʥʠʝ ʧʦʣʥʦʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʣʦʤʦʡ ʚʝʣʦ ʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘ-

ʯʠʤʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʟʣʘʢʦʚʦʡ ʪʣʠ ʠ ʦʚʩʷʥʦʡ ʤʫʭʠ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ ʧʨʠ-

ʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʚʳʟʚʘʣʦ ʢʘʢʠʭ-ʣʠʙʦ ʟʥʘʯʠʤʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ ʚ ʬʘʟʫ ʚʳʤʸʪʳʚʘʥʠʷ ʦʚʩʘ ʧʨʠ ʥʘʠʤʝʥʴ-

ʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦ ʩʠʩʪʝʤʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʀʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʦʣʦʤʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪ-

ʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʧʴʷʚʠʮʳ ʢʨʘʩʥʦʛʨʫʜʦʡ ʥʘ 1,05 ʵʢʟ./ʤ
2
 ʠ ʫʚʝʣʠ-

ʯʝʥʠʶ ʦʚʩʷʥʦʡ ʤʫʭʠ ʥʘ 1,89 ʵʢʟ./ʤ
2
 ʚ ʬʘʟʫ ʚʳʤʸʪʳʚʘʥʠʷ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ ʧʨʠ-

ʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʜʦʩʪʦʚʝʨʥʦ-

ʤʫ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʢʫʟʥʝʯʠʢʘ ʥʘʩʪʦʷʱʝʛʦ ʥʘ 0,71 ʵʢʟ./ʤ
2
 ʚ ʬʘʟʫ ʤʦ-

ʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʦʚʩʘ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ɼʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʚʨʝʜʠʪʝʣʝʡ ʚ ʧʦʩʝʚʝ 

ʦʚʩʘ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 

ɺʘʨʠʘʥʪ 

ʇʴʷʚʠʮʘ 

ʢʨʘʩʥʦ-

ʛʨʫʜʘʷ 

ʆʚʩʷʥʘʷ 

ʤʫʭʘ 

ɿʣʘʢʦʚʘʷ 

ʪʣʷ 

ʊʨʠʧʩ 

ʧʰʝʥʠʯ-

ʥʳʡ 

ɹʦʞʴʷ 

ʢʦʨʦʚʢʘ 

ʂʫʟʥʝʯʠʢ 

ʥʘʩʪʦʷ-

ʱʠʡ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, çʆè 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 1,96 2,92 4,04 1,42 1,63 2,96 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ, çʆ3è 
1,88 2,67 3,29 1,54 1,46 2,38 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 2,08 3,17 3,88 1,75 1,75 3,67 

ʅʉʈ05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 0,70 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, çʋè 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 2,44 2,33 2,83 1,50 1,44 2,22 

ʉʦʣʦʤʘ, çʋ3è 1,94 2,89 3,94 1,72 1,67 3,17 

ʉʦʣʦʤʘ + NPK, çʋ5è 1,50 3,50 4,17 1,44 1,78 3,39 

NPK, çʋ6è 2,00 2,94 4,00 1,61 1,56 3,22 

ʅʉʈ05 0,42 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 0,66 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, çɻè 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 2,00 2,92 3,72 1,56 1,61 3,00 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 1,94 2,92 3,75 1,58 1,61 3,00 

ʅʉʈ05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 Fʌ<F05 



82 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣʦ 

ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʧʴʷʚʠʮʳ ʢʨʘʩʥʦʛʨʫʜʦʡ ʠ ʫʚʝʣʠʯʝʥʠʝ ʢʫʟ-

ʥʝʯʠʢʘ ʥʘʩʪʦʷʱʝʛʦ.  

ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʥʝ ʚʳʟʚʘʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩ-

ʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʘ ʚ ʬʘʟʫ ʚʩʭʦʜʦʚ 

ʦʚʩʘ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʥʘ ʚʘʨʠʘʥʪʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ. ɺ ʩʨʝʜ-

ʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʤʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚʳʰʝʥʘʟʚʘʥʥʦʡ ʙʦ-

ʣʝʟʥʠ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʬʫʟʘʨʠʦʟʥʦʡ ʢʦʨ-

ʥʝʚʦʡ ʛʥʠʣʠ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦ ʬʦʥʫ 

çʉʦʣʦʤʘ+NPKè ï 43,06%. 

ʇʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʦʙʫʩʣʦʚʠʣʦ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠ-

ʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟʘ ʚ ʬʘʟʫ ʚʳʤʸʪʳʚʘʥʠʷ ʦʚʩʘ ʥʘ 

ʦʙʦʠʭ ʚʘʨʠʘʥʪʘʭ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʚʳʟʚʘʣʦ ʢʘʢʠʭ-

ʣʠʙʦ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʚ ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʦʚʩʘ ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦ ʩʠʩ-

ʪʝʤʝ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 2). 

 

ʊʘʙʣʠʮʘ 2 ï ɼʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʦʨʘʞʸʥʥʦʩʪʴ ʙʦʣʝʟʥʷʤʠ ʦʚʩʘ ʚ 

ʬʘʟʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ 

ɺʘʨʠʘʥʪ 

ɻʝʣʴʤʠʥʪʦʩʧʦʨʠʦʟ 
ʂʦʨʦʥʯʘʪʘʷ  

ʨʞʘʚʯʠʥʘ 
ʉʝʧʪʦʨʠʦʟ 

ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥ-

ʥʦʩʪʴ, % 

ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ, 

% 

ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥ-

ʥʦʩʪʴ, % 

ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ, 

% 

ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥ-

ʥʦʩʪʴ, % 

ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ, 

% 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, çʆè 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 42,29 1,17 25,63 2,71 13,13 3,29 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ, çʆ3è 
40,63 1,19 20,21 2,54 11,67 3,13 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 42,42 1,00 21,88 3,21 12,92 3,71 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, çʋè 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 42,44 1,22 25,28 4,67 14,44 5,11 

ʉʦʣʦʤʘ, çʋ3è 46,44 1,03 25,83 2,94 13,33 3,67 

ʉʦʣʦʤʘ + NPK, çʋ5è 37,94 1,00 18,61 1,44 9,72 1,83 

NPK, çʋ6è 40,28 1,22 20,56 2,22 12,78 2,89 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 1,05 2,78 0,76 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, çɻè 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 42,17 1,11 22,78 2,92 12,64 3,42 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 41,39 1,13 22,36 2,72 12,50 3,33 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʤʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙ-

ʨʝʥʠʡ ʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʢʦʨʦʥʯʘʪʦʡ 

ʨʞʘʚʯʠʥʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ ʩʝʧʪʦʨʠʦʟʘ. ʇʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʚʳʟʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʩʝʧʪʦʨʠʦʟʘ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʥʝ ʚʳʷʚʠʣʦ ʜʦʩʪʦʚʝʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ 3 ï ɼʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ, ʮ/ʛʘ 

ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, çʆè 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 34,92 

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ, çʆ3è 31,59 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 27,31 

ʅʉʈ05 Fʬ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, çʋè 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 20,28 

ʉʦʣʦʤʘ 3 ʪ/ʛʘ, çʋ3è 27,94 

ʉʦʣʦʤʘ + NPK, çʋ5è 45,68 

NPK, çʋ6è 34,24 

ʅʉʈ05 4,33 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, çɻè 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 29,19 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 32,17 

ʅʉʈ05 1,70 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʚʳʰʝʥʘʟʚʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ 

ʧʦ ʬʦʥʫ çʉʦʣʦʤʘ + NPKè ï 45,68 ʮ/ʛʘ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ ʧʨʠʤʝʥʝ-

ʥʠʝ ʛʝʨʙʠʮʠʜʘ çɸʛʨʠʪʦʢʩè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʫʚʝʣʠʯʝ-

ʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ ʩ 29,19 ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 32,17 ʮ/ʛʘ. 

ɺʳʚʦʜʳ 

1. ɺ ʩʨʝʜʥʝʤ ʧʦ ʬʘʢʪʦʨʘʤ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʨʝʜʠʪʝʣʝʡ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʝʡ.  

2. ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʛʝʨʙʠʮʠʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʦʤʳ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ 

ʚʝʣʦ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ ʧʨʠ ʥʘʠʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ʧʦ 

ʬʦʥʫ çʉʦʣʦʤʘ + NPKè ï 45,68 ʮ/ʛʘ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʡ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʘ çɸʛʨʠʪʦʢʩè ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ ʩ 29,19 ʥʘ ʢʦʥʪʨʦʣʝ ʜʦ 

32,17 ʮ/ʛʘ. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʭʠʤʠʢʘʪʦʚ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. ʄʥʦʛʦʯʠʩ-

ʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙ-

ʨʝʥʠʡ ʚ ʧʦʩʝʚʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʅʝʯʝʨ-

ʥʦʟʝʤʥʦʡ ʟʦʥʳ, ʘʩʩʦʨʪʠʤʝʥʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʨʘʩʰʠʨʷʝʪʩʷ [3]. ʈʘʩ-

ʰʠʨʷʝʪʩʷ ʪʘʢʞʝ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʠʤʝʥʷʝʤʳʭ ʛʝʨʙʠʮʠʜʦʚ, ʠʥʩʝʢʪʠʮʠʜʦʚ, ʨʦʣʴ 

ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʥʩʠʚʥʳʭ ʩʦʨʪʦʚ ʢʫʣʴʪʫʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʬʦʥʝ ʠʥʪʝʥ-

ʩʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʥʝʛʘʪʠʚʥʦʝ ʠʭ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʧʦʯʚʫ, ʢʘʯʝʩʪʚʦ ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʭʫʜʰʘʝʪʩʷ ʚ ʮʝʣʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [3, 5]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʦʚʳʰʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʟʘʮʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʠʝʤʘʤʠ ʩʥʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʯʚʫ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ 

ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ ʩʠʜʝʨʘʪʳ, ʩʦʣʦʤʘ, ʩʘʧʨʦʧʝʣʠ ʠ ʜʨ., ʦʪʢʘʟ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʠ 

ʜʨ. ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʭ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʭʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ. ʎʝʥʥʦʡ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʲʷʚ-

ʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʚʳʨʘʱʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʫʨʦʚʥʷ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ [2, 4]. 
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ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʪʝʭ-

ʥʦʣʦʛʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2-ʭ ʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, 

ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ. ʉʭʝʤʘ ʜʚʫʭʬʘʢ-

ʪʦʨʥʦʛʦ (6 Ĭ 3) ʦʧʳʪʘ ʚʢʣʶʯʘʝʪ 18 ʚʘʨʠʘʥʪʦʚ. ʅʘ ʜʝʣʷʥʢʘʭ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʣʦ-

ʱʘʜʴʶ 300 ʤ
2
 (30 ʤ Ĭ 10 ʤ) ʠʟʫʯʘʶʪʩʷ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ, ʥʘ ʜʝʣʷʥʢʘʭ ʚʪʦʨʦ-

ʛʦ ʧʦʨʷʜʢʘ ʧʣʦʱʘʜʴʶ 100 ʤ
2
 (10 ʤ Ĭ 10 ʤ) ï ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ. 

ʏʝʨʝʜʦʚʘʥʠʝ ʢʫʣʴʪʫʨ ʚ ʩʝʚʦʦʙʦʨʦʪʝ: ʷʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 

(ʢʣʝʚʝʨ ʧʦʣʝʚʦʡ + ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ); ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1 ʛ.ʧ.; ʤʥʦʛʦʣʝʪʥʠʝ 

ʪʨʘʚʳ 2 ʛ.ʧ.; ʦʟʠʤʳʝ ʟʝʨʥʦʚʳʝ; ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ; ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ. 

ʊʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ: 

I. ʕʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʂ) ï ʙʝʟ ʧʨʠ-

ʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ, ʦʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʪʚʘʣʴʥʘʷ. 

II. ʆʨʛʘʥʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʆ) ï ʦʩʥʦʚ-

ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ, ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦ-

ʣʦʤʘ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʧʦʩʣʝʜʥʠʡ ʫʢʦʩ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. 

III. ʀʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʀ) ï ʦʩʥʦʚ-

ʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʦʪʚʘʣʴʥʘʷ, ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʷʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ 

ʢʫʣʴʪʫʨʘʤ ʩʝʚʦʦʙʦʨʦʪʘ, ʧʨʦʚʦʜʠʪʩʷ ʟʘʱʠʪʘ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʝʡ ʠ 

ʩʦʨʥʷʢʦʚ. 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʩ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʚʘʨʠʘʥʪʦʚ ʚ ʧʦʚʪʦʨʝʥʠʷʭ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ 3-ʭ ʢʨʘʪʥʘʷ. 

ɺʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥ-

ʥʳʤ ʦʧʠʩʘʥʠʷʤ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʘʷ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʘʷ. ʉʦ-

ʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ï 3,49%; ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ ï 260 

ʤʛ/ʢʛ ʧʦʯʚʳ, ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 84 ʤʛ/ʢʛ ʧʦʯʚʳ; ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ 

ʩʦʩʪʘʚʣʷʣʘ 11,1 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ; ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï 1,57 ʤʛ-

ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ; pHKCI ï 5,2. 

ʆʧʳʪʥʘʷ ʢʫʣʴʪʫʨʘ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʨʘʡʦʥʠʨʦʚʘʥʥʦʛʦ ʩʦʨʪʘ ɸʤʠʨ. ɺ 2022 

ʛʦʜʫ ʧʨʠʤʝʥʷʣʩʷ ʛʝʨʙʠʮʠʜ ɸʛʨʠʪʦʢʩ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ. ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʚ 

ʬʘʟʝ ʢʫʱʝʥʠʷ ʢʫʣʴʪʫʨʳ ʜʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʚʝʩʥʦʡ. ʈʘʩʭʦʜ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ï 

300 ʣ/ʛʘ. ɺʥʝʩʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʘʟʦʬʦʩʢʘ) ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʥʦʨʤʝ N60P60K60. 

ʇʦʩʝʚ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ 2022 ʛʦʜʘ. ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘ-

ʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʮʝʥʠʚʘʣʘʩʴ ʜʠʥʘʤʠʢʘ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʜʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ, ʚ ʢʦʥʮʝ ʧʝʨʠʦ-

ʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. ʋʯʝʪ ʫʨʦ-

ʞʘʷ ʧʨʦʚʝʜʝʥ ʚ ʬʘʟʫ ʧʦʣʥʦʡ ʩʧʝʣʦʩʪʠ ʟʝʨʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʦ-

ʪʘʥʳ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ɹ.ɸ. ɼʦʩʧʝʭʦʚʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ Disant [1]. 
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ʂʣʠʤʘʪ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʢʦʨʦʪʢʠʤ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʳʤ ʣʝʪʦʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʠʤʦʡ, ʥʦ ʫʤʝʨʝʥʥʦ ʭʦʣʦʜʥʦʡ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʃʝʪʥʠʡ ʧʝʨʠʦʜ ʙʳʣ ʩ ʥʝʜʦʙʦʨʦʤ ʦʩʘʜʢʦʚ, ʦʩʦ-

ʙʝʥʥʦ ʚ ʠʶʥʝ, ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɼʣʷ ʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʭʘʨʘʢʪʝʨʥʳ 

ʫʤʝʨʝʥʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ [6]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʧʘʤʠ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʀʟʫʯʝʥʠʝ ʜʠʥʘʤʠʢʠ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ (ʨʠʩʫʥʦʢ 1) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʠ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʦʩʪ 

ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣ ʩʦʛʣʘʩʥʦ ʦʙʱʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ, ʧʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʠʨʦʩʪ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʩʷ ʚ ʬʘʟʫ ʪʨʫʙʢʦʚʘ-

ʥʠʷ. ɺ ʵʪʫ ʬʘʟʫ ʦʪʤʝʯʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʚʳʩʦʪʝ ʨʘʩʪʝʥʠʡ ʥʘ ʬʦʥʘʭ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʨʘʩʪʝʥʠʷ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʠʤʝʣʠ ʤʝʥʴʰʫʶ ʚʳʩʦʪʫ ï 21,8 ʩʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʩʪʝʥʠʷʤʠ ʧʦ ʜʨʫʛʠʤ ʪʝʭʥʦʣʦ-

ʛʠʷʤ ï 28,3 ʩʤ ʠ 31,2 ʩʤ, ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʩʦʭʨʘʥʷʣʘʩʴ ʠ ʜʘʣʝʝ. ʉ 13 ʠʶʣʷ ʧʨʠ ʧʝ-

ʨʝʭʦʜʝ ʢ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʪʝʤʧʳ ʨʦʩʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʠʩʴ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʨʘʩʪʝʥʠʡ ʩʦʩʪʘʚʠʣʠ 54,3 ʩʤ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 55,7 

ʩʤ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʠ 59 ʩʤ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ, ʩʤ 
 

ɼʠʥʘʤʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʭʦʡ ʤʘʩʩʳ (ʨʠʩʫʥʦʢ 2) ʧʦʢʘʟʘʣʘ ʪʝʩʥʫʶ ʚʟʘʠ-

ʤʦʩʚʷʟʴ ʩ ʜʠʥʘʤʠʢʦʡ ʣʠʥʝʡʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ɺ ʪʝʯʝʥʠʠ ʧʝʨʚʦʛʦ ʤʝʩʷʮʘ ʚʝʛʝʪʘʮʠʠ ʥʘʢʦʧʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʧʨʦʠʩʭʦʜʠʣʦ 

ʤʝʜʣʝʥʥʦ, ʜʘʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʣʦʩʴ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʤʝʯʝʥʦ ʢ 

ʥʘʯʘʣʫ ʤʦʣʦʯʥʦʡ ʩʧʝʣʦʩʪʠ ʧʦ ʚʩʝʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʤ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʷʤʠ, ʘ ʠʤʝʥʥʦ ï ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ï 1,50 ʛ/ʨʘʩʪʝʥʠʝ, ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ï 1,24 ʛ/ʨʘʩʪʝʥʠʝ, 

ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ï 0,91 ʛ/ʨʘʩʪʝʥʠʝ. ʂ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ ʤʘʩʩʘ ʢʘʞʜʦʛʦ ʨʘʩʪʝʥʠʷ 

ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʘʩʴ ʚ ʩʚʷʟʠ ʩ ʦʪʤʠʨʘʥʠʝʤ ʣʠʩʪʴʝʚ. 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʥʘʢʦʧʣʝʥʠʷ ʩʫʭʦʡ ʤʘʩʩʳ, ʛ/ʨʘʩʪʝʥʠʝ 
 

ʇʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʪʦʩʠʥʪʝʟʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʭʦʜʝ 

ʦʥʪʦʛʝʥʝʟʘ ʠ ʥʘʨʘʩʪʘʝʪ ʦʪ ʤʦʤʝʥʪʘ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʜʦ ʧʝʨʠʦʜʘ ʢʦʣʦʰʝʥʠʷ. 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ (ʨʠʩʫʥʦʢ 3) ʧʦʢʘʟʘʣ, ʯʪʦ ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʬʘʟʝ ʢʦʣʦʰʝʥʠʷ ʠ ʩʦʩʪʘʚʣʷʣʘ 16,8 ï 

28,2 ʩʤ
2
/ʨʘʩʪʝʥʠʝ, ʧʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦ ʦʨ-

ʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʠʥʘʤʠʢʠ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʚ ʛʦʜ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʷʚʣʷʣʩʷ ʧʝʨʠʦʜ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʧʨʦʠʩʭʦʜʠʣʦ ʙʳʩʪʨʦʝ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ ʚ ʩʚʷʟʠ ʩ ʠʭ ʩʪʘʨʝʥʠʝʤ. 

ɺʦʟʤʦʞʥʦʡ ʧʨʠʯʠʥʦʡ ʷʚʠʣʘʩʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʠ ʥʝʜʦʩʪʘʪʢʘ ʚʣʘʛʠ, ʯʪʦ ʫʩʢʦʨʷʣʦ ʪʝʤʧʳ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ. ɿʘ ʧʝʨʠʦʜ ʩ 28 ʠʶ-

ʥʷ ʧʦ 13 ʠʶʣʷ ʨʘʙʦʪʘʶʱʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʷʤ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 31,5-40,2%, ʧʨʠ ʯʝʤ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʧʦ ʦʨʛʘʥʠʯʝ-

ʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʣʠʩʪʴʝʚ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʨʘʡʥʝ ʥʠʟʢʘʷ, ʧʨʠ 

ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʙʣʠʟʢʠʤʠ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʩʦʩʪʘʚʠʣʠ 8,6-9,7 ʪʳʩ. ʤ
2
/ʛʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʦʧʳʪʫ. ɽʸ ʚʝ-

ʣʠʯʠʥʘ ʦʢʘʟʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 9,1-10,4 ʮ/ʛʘ. ɸʥʘʣʠʟ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʧʦʢʘʟʘʣ ʥʝʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʝʸ 

ʚʝʣʠʯʠʥʫ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʙʦʣʴʰʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʪʝʥʜʝʥʮʠʶ ʝʸ ʫʚʝʣʠʯʝ-

ʥʠʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ.  

ʇʨʠ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʚʘʞʥʦ ʨʘʩ-

ʩʤʦʪʨʝʪʴ ʩʪʨʫʢʪʫʨʫ ʫʨʦʞʘʷ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩ-

ʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʝʯʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ.  

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ (ʪʘʙʣʠʮʘ 1) ʧʦʢʘʟʘʣ ʚʘʨʠʘ-

ʙʝʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʧʦ ʨʘʟʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ. ʆʙʱʝʝ ʯʠʩʣʦ ʧʦʙʝʛʦʚ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʙʳʣʦ ʙʦʣʴʰʝ ʥʘ ʚʘʨʠʘʥʪʝ ʧʦ ʦʨʛʘ-

ʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʦʩʪʘʚʠʣʦ ʚʝʣʠʯʠʥʫ 1,54.  
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ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʣʠʩʪʴʝʚ, ʩʤ

2
/ʨʘʩʪʝʥʠʝ 

 

ɺ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʯʠʩʣʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʦʜʥʦ ʨʘʩʪʝʥʠʝ ʥʘ 

ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʙʳʣʦ ʥʘʠʤʝʥʴʰʝʝ ï 1,05. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʙʳʣʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʙʝʛʦʚ ʩ ʥʝʜʦʨʘʟʚʠʪʳʤ ʢʦ-

ʣʦʩʦʤ. ʅʘʠʣʫʯʰʘʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩʪʠʩʪʦʩʪʴ ʦʪʤʝʯʝʥʘ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ.  
 

ʊʘʙʣʠʮʘ 1 ï ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʊʝʭʥʦʣʦʛʠʠ 
ʋʨʦʞʘʡ- 

ʥʦʩʪʴ, ʮ/ʛʘ 

ʏʠʩʣʦ ʧʨʦ-

ʜʫʢʪ. ʩʪʝʙ-

ʣʝʡ, ʰʪ./ʤ
2
 

ʇʨʦʜʫʢʪ. 

ʢʫʩʪʠʩʪʦʩʪʴ 

ʄʘʩʩʘ 

1000 ʟʝʨʝʥ, 

ʛ 

ʄʘʩʩʘ ʟʝʨ-

ʥʘ ʥʘ 1 ʢʦ-

ʣʦʩ, ʛ 

ɿʝʨʥʦ : 

ʩʦʣʦʤʘ 

ʕʢʩʪʝʥʩʠʚʥʘʷ 10,0 286 1,32 30,0 0,37 1:1,4 

ʀʥʪʝʥʩʠʚʥʘʷ 10,4 244 1,20 34,6 0,45 1:1,2 

ʆʨʛʘʥʠʯʝʩʢʘʷ 9,1 267 1,05 30,7 0,36 1:1,7 

ʅʉʈ05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 Fʬ<F05 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʱʝʝ ʯʠʩʣʦ ʩʪʝʙʣʝʡ ʩ ʢʦʣʦʩʦʤ ʙʳʣʦ ʙʦʣʴʰʝ ʧʨʠ ʵʢʩʪʝʥʩʠʚ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʤʘʩʩʘ 1000 ʟʝʨʝʥ, 

ʢʦʪʦʨʳʝ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʭʦʜʠʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 30,0-34,6 ʛ., ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ 

ʤʘʩʩʘ ʟʝʨʥʘ ʥʘ 1 ʢʦʣʦʩ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘ-

ʥʠʷ, ʧʦ ʵʪʦʡ ʞʝ ʪʝʭʥʦʣʦʛʠʠ ʙʦʣʝʝ ʫʟʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʟʝʨʥʦ: ʩʦʣʦʤʘ ï 1:1,2 ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ 1:1,7 ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʫʯ-

ʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ ʩʢʣʘʜʳʚʘʣʠʩʴ 

ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʦ ʦʙʱʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʛʫʩʪʦʪʝ 

ʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʠʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʠʟʢʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦ 

ʨʘʟʥʳʤ ʚʘʨʠʘʥʪʘʤ. 

ɺʳʚʦʜʳ 

1. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʷʨʦʚʦʡ 

ʧʰʝʥʠʮʳ ʦʪʤʝʯʝʥ ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʷʤ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʠʣʠ 54,3 ʩʤ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, 55,7 ʩʤ 

ʧʦ ʵʢʩʪʝʥʩʠʚʥʦʡ ʠ 59 ʩʤ ʧʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 
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2. ɹʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʫʭʦʡ ʤʘʩʩʳ ʨʘʩʪʝʥʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʧʨʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

3. ʅʘʠʣʫʯʰʠʡ ʭʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʸ ʚʝʣʠʯʠʥʘ 

ʙʳʣʠ ʥʘ ʚʘʨʠʘʥʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

4. ʀʟʫʯʘʝʤʳʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʨʦ-

ʞʘʡʥʦʩʪʴ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʝʸ ʚʝʣʠʯʠʥʘ ʧʦ ʦʧʳʪʫ ï 9,10-10,40 ʮ/ʛʘ. 

5. ʇʦ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʪʤʝʯʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʤʘʩʩʳ 1000 ʟʝʨʝʥ, ʤʘʩʩʳ ʟʝʨʥʘ ʩ ʢʦʣʦʩʘ, ʤʝʥʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʘʷ ʢʫʩ-

ʪʠʩʪʦʩʪʴ ʨʘʩʪʝʥʠʡ.  
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ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ. 
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ʇʦʯʚʘ ï ʩʣʦʞʥʘʷ ʤʥʦʛʦʬʘʟʥʘʷ ʩʠʩʪʝʤʘ. ʆʜʥʠʤ ʠʟ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪ-

ʩʷ ʧʦʯʚʝʥʥʘʷ ʙʠʦʪʘ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʙʣʦʢ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ. ʇʦʯʚʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʷʚʣʷʶʪʩʷ ʣʘʙʠʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʠʦʪʳ, ʢʦʪʦʨʳʡ ʯʫʪʢʦ ʨʝʘ-

ʛʠʨʫʝʪ ʥʘ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ. ɺ ʘʛʨʦʵʢʦʩʠʩʪʝʤʘʭ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʝʛʫʣʷʮʠʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʫʜʝʪ ʘʥʪʨʦʧʦʛʝʥʥʳʡ. ʇʨʝʦʙʨʘʟʫʷ ʚʝʨʭʥʠʡ ʛʦ-

ʨʠʟʦʥʪ ʧʦʯʚʳ ʚ ʧʘʭʦʪʥʳʡ, ʯʝʣʦʚʝʢ ʬʦʨʤʠʨʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʘʛʨʦʧʦʯʚʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʠʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʝʣʠʥʥʳʤʠ ʘʥʘ-

ʣʦʛʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʧʦʯʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʦʙʦʨʦʪ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ [1; 2]. 

ʀʟʫʯʝʥʠʝ ʙʠʦʣʦʛʠʠ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ, ʥʦ ʠ 

ʚʘʞʥʝʡʰʠʤ ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʇʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʧʦʤʦʛʘʝʪ ʦʧʪʠʤʘʣʴʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ [3]. 

ɺ ʩʦʩʪʘʚʝ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ ʜʦʤʠʥʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʧʦʯʚʝʥʥʳʝ ʤʠʢʨʦʤʠʮʝʪʳ [4]. 

ʇʨʠ ʵʪʦʤ ʠʟʫʯʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ ʚ 

ʘʛʨʦʮʝʥʦʟʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʫʜʝʣʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʥʠʤʘʥʠʷ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʥʠʝ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝ-

ʥʠʡ ʚ ʯʘʩʪʥʦʩʪʠ, ʜʘʝʪ ʥʝʨʝʜʢʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦʯʚʝʥ-

ʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ 

ʧʨʠʤʝʥʷʝʤʳʤʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʤʠ. 

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ ʠʟʫʯʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯ-

ʚʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ ʟʘ 2021 ʠ 2022 ʛʛ. ʠ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭʣʝʪʥʠʭ ʜʘʥʥʳʭ. 

ʄʝʪʦʜʠʢʘ 

ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2022 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʦʭʣʘʜʥʳʤ ʤʘʝʤ (ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʠʞʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʥʘ 1,9 ) ʠ ʞʘʨʢʠʤ ʟʘʩʫʰ-

ʣʠʚʳʤ ʣʝʪʦʤ ʩʦ ʩʨʝʜʥʝʩʫʪʦʯʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʝ ʥʦʨʤʫ ʥʘ 0,8-

3,5 . ʆʩʘʜʢʦʚ ʚ ʤʘʝ ʚʳʧʘʣʦ 117% ʦʪ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ 

ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠʭ ʙʳʣʦ ʤʝʥʴʰʝ ʥʦʨʤʳ. ɺ ʮʝʣʦʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʘ ʧʨʝʦʙ-

ʣʘʜʘʣʘ ʩʫʭʘʷ ʧʦʛʦʜʘ ʩ ʧʝʨʠʦʜʘʤʠ ʜʝʬʠʮʠʪʘ ʦʩʘʜʢʦʚ [5]. 
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ʇʨʝʜʳʜʫʱʠʡ 2021 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʦʯʝʥʴ ʨʘʥʥʠʤ ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ 

ʠ ʣʝʪʘ. ʉʘʤʳʤ ʞʘʨʢʠʤ ʤʝʩʷʮʝʤ ʙʳʣ ʠʶʥʴ, ʚ ʩʨʝʜʥʝʤ ʟʘ ʵʪʦʪ ʤʝʩʷʮ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʨʝʚʳʰʘʣʘ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʥʦʨʤʫ, ʧʨʝʦʙʣʘʜʘʣʘ ʩʫʭʘʷ ʧʦʛʦʜʘ. ɼʦʞʜʠ ʥʦʩʠʣʠ ʚ 

ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʣʠʚʥʝʡ [6]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 3-ʭ ʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳ-

ʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ (ʜ. ɹʝʢʨʝʥʝʚʦ 

ʗʨʦʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ 2021 ʛʦʜʫ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ 

ʧʦʯʚʝ ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʩ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʚʘ-

ʨʠʘʥʪʦʚ ʚ ʧʦʚʪʦʨʝʥʠʷʭ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ. ʅʘ ʜʝʣʷʥʢʘʭ I ʧʦʨʷʜʢʘ 

ʧʣʦʱʘʜʴʶ 300 ʤ
2
 ʠʟʫʯʘʣʠʩʴ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ, ʥʘ ʜʝʣʷʥʢʘʭ II ʧʦʨʷʜʢʘ 

ʧʣʦʱʘʜʴʶ 100 ʤ
2 
ï ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ. 

ʉʭʝʤʘ 2-ʭ ʬʘʢʪʦʨʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ (6 ʭ 3): 

 ʌʘʢʪʦʨ ɸ ï ʂʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ: 

1. ʗʯʤʝʥʴ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʢʣʝʚʝʨ ʧʦʣʝʚʦʡ + ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ). 

2. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 1 ʛ.ʧ.   

3. ʄʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ 2 ʛ.ʧ. 

4. ʆʟʠʤʳʝ ʟʝʨʥʦʚʳʝ. 

5. ʆʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ. 

6. ʗʨʦʚʘʷ ʧʰʝʥʠʮʘ. 

 ʌʘʢʪʦʨ ɺ ï ɸʛʨʦʪʝʭʥʦʣʦʛʠʠ: 

I. ʕʢʩʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʂ) ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ 

ʠ ʙʝʟ ʧʝʩʪʠʮʠʜʦʚ.  

II . ʆʨʛʘʥʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʆ) ï ʙʝʟ ʤʠʥʝ-

ʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʩʠʜʝʨʘʪ (ʨʘʧʩ), ʩʦʣʦʤʘ, ʧʦʩʣʝʜʥʠʡ ʫʢʦʩ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʥʘʚʦʟ. 

III. ʀʥʪʝʥʩʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ (ʀ) ïʫʜʦʙʨʝʥʠʷ 

ʚʥʦʩʷʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ ʢʫʣʴʪʫʨʘʤ ʩʝʚʦʦʙʦʨʦʪʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʟʘʱʠʪʘ 

ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʩʦʨʥʷʢʦʚ. 

ɺʳʨʘʱʠʚʘʣʠʩʴ: ʚ 2021 ʛʦʜʫ ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ ʩʦʨʪʘ ʊʨʠʟʦ; ʷʯʤʝʥʴ ʗʨʦʤʠʨ 

ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ʪʠʤʦʬʝʝʚʢʘ ʣʫʛʦʚʘʷ ʗʨʦ-

ʩʣʘʚʩʢʘʷ ï 11 + ʢʣʝʚʝʨ ʧʦʣʝʚʦʡ ɼʳʤʢʦʚʩʢʠʡ); ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ ï ʚʠʢʦʦʚʩʷʥʘʷ 

ʩʤʝʩʴ (ʦʚʝʩ ʧʦʩʝʚʥʦʡ ʩʦʨʪʘ ʂʨʝʯʝʪ + ʚʠʢʘ ʧʦʩʝʚʥʘʷ ʗʨʦʩʣʘʚʩʢʘʷ 136). ɺ 2022 ʛ. 

ʧʰʝʥʠʮʘ ʩʦʨʪʘ ɸʤʠʨ; ʷʯʤʝʥʴ ʗʨʦʤʠʨ; ʤʥʦʛʦʣʝʪʥʠʝ ʪʨʘʚʳ ï ʪʠʤʦʬʝʝʚʢʘ ʗʨʦ-

ʩʣʘʚʩʢʘʷ 11, ʢʣʝʚʝʨ ɼʳʤʢʦʚʩʢʠʡ; ʦʜʥʦʣʝʪʥʠʝ ʪʨʘʚʳ ï ʚʠʢʘ ʷʨʦʚʘʷ ʃʴʛʦʚʩʢʘʷ 22, 

ʦʚʸʩ ʂʨʝʯʝʪ.  

ʈʘʩʯʝʪ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʧʣʘʥʠʨʫʝʤʫʶ ʧʨʠʙʘʚʢʫ 

ʫʨʦʞʘʷ. ɺ ʢʘʯʝʩʪʚʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʘʟʦʬʦʩʢʫ ʧʦʜ ʧʨʝʜʧʦʩʝʚ-

ʥʫʶ ʢʫʣʴʪʠʚʘʮʠʶ ʚʝʩʥʦʡ. 

ʇʦʯʚʝʥʥʳʝ ʛʨʠʙʳ ʠʟʫʯʘʣʠʩʴ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʵʢʩʪʝʥʩʠʚʥʦʡ ʠ ʠʥʪʝʥʩʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ.  

ɺʳʜʝʣʝʥʠʝ ʠ ʫʯʸʪ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʣʫʙʠʥʥʦʛʦ ʧʦʩʝʚʘ 

ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ ʚ ʨʘʟʚʝʜʝʥʠʠ 1:1000 ʧʦ ʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ 

[7]. ʀʥʜʝʢʩ ʟʥʘʯʠʤʦʩʪʠ (ʀɿ) ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʩʫʤʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʚʠʜʘ (ʨʦʜʘ). 
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ʈʝʟʫʣʴʪʘʪʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʤʠʢʨʦʤʠʮʝʪʳ ʠʟ ʦʪʜʝʣʦʚ ɿʠʛʦʤʠʢʦʪʘ ʠ ɸʩʢʦʤʠʢʦʪʘ. ɺ 2021 

ʛ. ʦʙʥʘʨʫʞʝʥʦ 10 ʚʠʜʦʚ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ, ʚ 2022 ʛʦʜʫ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʚʦʟʨʦʩʣʦ ʜʦ 16 (ʪʘʙʣʠʮʘ 1). ʇʦ ʭʘʨʘʢʪʝʨʥʳʤ ʢʫʣʴʪʫʨʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʥʝʢʦʪʦ-

ʨʳʝ ʛʨʠʙʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʚʠʜʘ [8]. 

 

ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʧʦ ʛʦʜʘʤ, ʚʩʝʛʦ ʚʠʜʦʚ 

ʂʫʣʴʪʫʨʳ 

ʩʝʚʦʦʙʦʨʦʪʘ 

2021 ʛʦʜ 2022 ʛʦʜ 

ʕʢʩʪʝʥʩʠʚʥʘʷ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ 

ʀʥʪʝʥʩʠʚʥʘʷ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ 

ʕʢʩʪʝʥʩʠʚʥʘʷ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ 

ʀʥʪʝʥʩʠʚʥʘʷ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʷ 

ʉʣʦʡ ʧʦʯʚʳ, 

ʩʤ 
0-10 10-20 0-10 10-20 0-10 10-20 0-10 10-20 

ʗʯʤʝʥʴ ʩ 

ʧʦʜʩʝʚʦʤ 

ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ 

1 3 4 5 7 6 6 7 

ʄʥʦʛʦʣʝʪʥʠʝ 

ʪʨʘʚʳ 1ʛ.ʧ. 
2 3 3 4 6 4 3 9 

ʄʥʦʛʦʣʝʪʥʠʝ 

ʪʨʘʚʳ 2ʛ.ʧ. 
- - - - 3 4 4 3 

ʆʜʥʦʣʝʪʥʠʝ 

ʪʨʘʚʳ 
4 4 5 3 - - - - 

ʗʨʦʚʘʷ ʧʰʝ-

ʥʠʮʘ 
5 5 4 5 4 5 7 6 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʦʯʚʝ ʜʦʤʠʥʠʨʫʶʪ ʩʘʧʨʦʪʨʦʬʥʳʝ 

ʬʦʨʤʳ ʛʨʠʙʦʚ. ɺ 2021 ʛ. ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʳʩʪʫʧʘʣʠ ʛʨʠʙʳ ʨ. 

Aspergillus, ʯʪʦ ʥʝʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ. ɺ 2022 ʛ. ʚʦʟʨʦʩʣʘ 

ʜʦʣʷ ʚʠʜʦʚ ʨ. Penicillium, ʙʦʣʝʝ ʦʙʳʯʥʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʦʯʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪ-

ʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʦʙʦʠʭ ʵʪʠʭ ʨʦʜʦʚ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʭʘʨʥʳʭ ʛʨʠʙʦʚ [9]. 

ɺʥʫʪʨʠ ʨ. Aspergillus ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, ʩʨʝ-

ʜʠ ʢʦʪʦʨʳʭ ʩʘʧʨʦʪʨʦʬʳ, ʨʘʟʣʘʛʘʶʱʠʝ ʠ ʧʦʣʠʤʝʨʳ (ʮʝʣʣʶʣʦʟʫ), ʠ ʨʘʟʣʠʯʥʳʝ 

ʦʣʠʛʦʪʨʦʬʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

ʀʤʝʶʪʩʷ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ ʚʠʜʦʚ A.flavus, 

A.fumigatus, A.niger ʠ A.ustus ʜʣʷ ʧʦʯʚʝʥʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ [10;11]. 

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʨ. Aspergillus ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜʘʤʠ A. flavus, A. niger, 

Aspergillus sp.1 ʠ Aspergillus sp.2. ɺ 2021 ʛ. ʦʥʠ ʜʦʤʠʥʠʨʦʚʘʣʠ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʩʪʝʧʝʥʠ, ʯʘʱʝ A. flavus, ʀɿ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 0,3 ʜʦ 2. A. niger ʜʦʤʠʥʠʨʦ-

ʚʘʣ ʚ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʘʭ, ʝʛʦ ʀɿ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 0,15 ʜʦ 1,1; ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʥʠʞʝ 0,5. A. sp.1 ʠ A. sp.2, ʀɿ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʠ ʦʪ 0,2 ʜʦ 0,73, 

ʥʝ ʟʘʥʠʤʘʣʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʢʦʤʧʣʝʢʩʘʭ.  

ɺ 2022 ʛ. ʦʙʥʘʨʫʞʝʥʳ ʪʝ ʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʨʦʜʘ. ʆʜʥʘʢʦ ʟʥʘʯʠ-

ʤʦʩʪʴ ʚʠʜʦʚ ʠʟʤʝʥʠʣʘʩʴ.  



94 

ʊʘʢ, A. flavus ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʪʨʘʚ (ʀɿ 0,15-0,8) ʠ ʝʜʠʥʠʯʥʦ ʧʦʜ ʢʣʝʚʝʨʦ-ʪʠʤʦʬʝʝʯʥʦʡ ʩʤʝʩʴʶ (0,83). 

A.niger ʚʩʪʨʝʯʘʣʩʷ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʟʝʨʥʦʚʳʤʠ, ʤʥʦʛʦʣʝʪʥʠʤʠ ʪʨʘʚʘʤʠ 1 ʛʦʜʘ 

ʧʣʴʟʦʚʘʥʠʷ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣ ʚ ʧʦʩʝʚʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 2 ʛʦʜʘ 

ʧʦʣʴʟʦʚʘʥʠʷ. ɺʠʜʳ A. sp.1 ʠ A. sp.2 ʠʤʝʣʠ ʀɿ ʦʪ 0,15 ʜʦ 0,5.  

ɺʠʜʳ ʨ. Penicillium ʚ 2022 ʛ. ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʥʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʠ 

ʦʙʣʘʜʘʣʠ ʰʠʨʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ ʟʥʘʯʠʤʦʩʪʠ ʦʪ 0,14 ʜʦ 1,28. ɺ ʧʦʯʚʝ 

ʧʦʜ ʧʦʩʝʚʘʤʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ 1 ʛʦʜʘ ʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʜʦʤʠʥʘʥʪʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʯʝʪʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʫʣʴʪʫʨʳ ʥʝ ʦʙʥʘʨʫʞʠʚʘʣʦʩʴ. ɺ ʫʩʣʦʚʠʷʭ ʧʦ-

ʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2021 ʛ. ʧʝʥʠʮʠʣʣʳ ʚʩʪʨʝʯʝʥʳ 

ʪʦʣʴʢʦ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʯʤʝʥʷ (ʀɿ 0,52). ʈʦʜ Penicillium ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯ-

ʥʳʭ ʩʘʧʨʦʪʨʦʬʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʠ ʬʠʪʦʪʦʢʩʠʯʥʳʝ ʬʦʨʤʳ. ʇʝʥʠ-

ʮʠʣʣʳ ʷʚʣʷʶʪʩʷ ʪʠʧʠʯʥʳʤʠ ʢʦʩʤʦʧʦʣʠʪʘʤʠ, ʭʦʪʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʝʚʝʨʥʳʭ ʨʝ-

ʛʠʦʥʦʚ ʪʘʝʞʥʳʭ ʟʦʥ ʧʦʜʟʦʣʠʩʪʳʭ ʠ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚ [12].  

ʐʠʨʦʢʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʨʠʙʳ ʨ. Trichoderma ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴ ʙʠʦʭʠʤʠʯʝ-

ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʬʦʨʤ. ʆʙʥʘʨʫʞʝʥʥʘʷ ʥʘʤʠ ʚ 2022 ʛ. 

Trichoderma viride ʠʤʝʣʘ ʜʦʚʦʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʠʥʜʝʢʩ ʟʥʘʯʠʤʦʩʪʠ (0,14 - 0,16). 

ɺ 2021 ʛ. ʚʩʪʨʝʯʝʥʘ ʝʜʠʥʠʯʥʦ ʩ ʀɿ 0,8. ʇʨʠ ʵʢʩʪʝʥʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʚʦʟʜʝ-

ʣʳʚʘʥʠʷ ʦʥʘ ʚʩʪʨʝʯʘʣʘʩʴ ʚ ʩʣʦʝ 0-10 ʩʤ, ʘ ʧʨʠ ʠʥʪʝʥʩʠʚʥʳʭ ʚ ʩʣʦʝ 10-20 ʩʤ, ʢʘʢ 

ʧʦʜ ʟʣʘʢʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʪʘʢ ʠ ʧʦʜ ʢʦʨʤʦʚʳʤʠ ʪʨʘʚʘʤʠ.  

ʌʫʟʘʨʠʦʟʳ ï ʯʘʩʪʳʝ ʙʦʣʝʟʥʠ ʤʥʦʛʠʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʨ. 

Fusarium ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ 2022 ʛ. ʩ ʥʝʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʀɿ 0,12-0,15 ʪʦʣʴ-

ʢʦ ʧʦʜ ʟʣʘʢʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 2021 ʛ. ʨʦʜ ʥʝ ʚʩʪʨʝʯʘʣʩʷ.  

ɺʠʜʳ ʨ. Alternaria ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧʨʠʨʦʜʝ. ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʧʘʨʘ-

ʟʠʪʳ, ʥʦ ʤʥʦʛʦ ʠ ʩʘʧʨʦʪʨʦʬʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʘʟʚʠʚʘʪʴʩʷ ʥʘ ʣʶʙʦʡ ʦʨʛʘʥʠʢʝ, ʪʘʢ 

ʢʘʢ ʦʙʣʘʜʘʶʪ ʙʦʛʘʪʳʤ ʬʝʨʤʝʥʪʥʳʤ ʘʧʧʘʨʘʪʦʤ [12]. ɸʣʴʪʝʨʥʘʨʠʠ ʦʙʥʘʨʫʞʠʚʘ-

ʣʠʩʴ ʚ 2022 ʛ. ʧʦʜ ʟʣʘʢʦʚʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʩ ʚʘʨʠʘʮʠʝʡ ʀɿ 0,15-0,23. 

ʈʦʜ Cladosporium ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʨʦʜʫ ʧʦʯʚʝʥ-

ʥʳʭ ʛʨʠʙʦʚ. ɺʥʫʪʨʠ ʨʦʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʩʘʧʨʦʪʨʦʬʳ (Cladosporium 

herbarum), ʪʘʢ ʠ ʘʛʨʝʩʩʠʚʥʳʝ ʧʘʪʦʛʝʥʳ (Cladosporium fulvum) [12]. 

Cladosporium herbarum, ʢʘʢ ʚ 2022, ʪʘʢ ʠ ʚ 2021 ʛʛ. ʥʝ ʟʘʥʠʤʘʣ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʩʷ ʧʦʜ ʟʝʨʥʦʚʳʤʠ ʩ ʀɿ ʦʪ 0,15 ʜʦ 0,36. 

ʈʨ. Mucor ʠ Rhizopus ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʘʧʨʦʪʨʦʬʥʳʭ 

ʚʠʜʦʚ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʯʚʝ ʠ ʥʘ ʛʥʠʶʱʝʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʫʙʩʪʨʘʪʝ. ʇʨʝʜ-

ʩʪʘʚʠʪʝʣʠ ʵʪʠʭ ʨʦʜʦʚ ʯʘʩʪʦ ʚʳʟʳʚʘʶʪ ʧʦʨʯʫ ʢʦʨʤʦʚ, ʘ ʪʘʢʞʝ ʧʦʨʯʫ ʟʝʨʥʦʚʦʡ ʠ 

ʧʣʦʜʦʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ [12]. ɺ 2022 ʛ. ʥʘʤʠ ʯʘʱʝ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ ʧʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʨʦʜʘ Rhizopus ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ 0,12-0,33. ɺ 2021 ʛ. ʨʠʟʦʧʫʩʳ ʦʪ-

ʩʫʪʩʪʚʦʚʘʣʠ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜ ʚʩʝʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚʩʪʨʝʯʘʣʩʷ ʧʨʝʜʩʪʘʚʠ-

ʪʝʣʴ ʙʣʠʟʢʦʛʦ ʝʤʫ ʨʦʜʘ Mucor ï Mucor hiemalis, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʣ ʙʦʣʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʀɿ ʦʪ 0,15 ʜʦ 0,48.  

Phialophora ï ʨʦʜ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʙʠʪʘʪʴ ʥʘ ʙʦʣʴʰʠʭ 

ʛʣʫʙʠʥʘʭ ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʨʦʜʦʚ, ʪʘʢ ʢʘʢ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʣʠʤʠʪʠʨʫʝʪʩʷ ʩʦ-

ʜʝʨʞʘʥʠʝʤ ʢʠʩʣʦʨʦʜʘ [9]. ʂʘʢ ʚ 2021 ʛ., ʪʘʢ ʠ ʚ 2022 ʛ. ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʨʦ-

ʜʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʦ ʩ ʥʝʙʦʣʴʰʠʤʠ ʚʘʨʠʘʮʠʷʤʠ ʠʥʜʝʢʩʘ ʟʥʘʯʠʤʦʩʪʠ 

(0,12-0,16). 
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ɻʨʠʙʳ ʨ. Phoma ʯʘʩʪʦ ʠʟʦʣʠʨʫʶʪʩʷ ʠʟ ʧʦʯʚʳ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʠʟʦ-

ʩʬʝʨʳ ʨʘʩʪʝʥʠʡ. ʅʘʧʨʠʤʝʨ, Phoma herbarum ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩ-

ʪʝʥʠʡ ʠ ʦʙʣʘʜʘʝʪ ʮʝʣʣʶʣʦʟʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [12]. Phoma sp. ʦʙʥʘʨʫʞʝʥ 

ʪʦʣʴʢʦ ʚ ʧʨʦʙʘʭ 2022 ʛ. ʩ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʤ ʀɿ (0,16-0,22). 
 

ɺʳʚʦʜʳ 

ɸʥʘʣʠʟʠʨʫʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʠʢʨʦʤʠʮʝʪʦʚ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘ 

ʜʚʘ ʛʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʝʨʚʳʡ ʛʦʜ ʥʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʣʠ ʧʦʜ ʧʦʩʝʚʘʤʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʥʘʠʤʝʥʴʰʝʝ ï ʧʦʜ 

ʷʨʦʚʳʤ ʷʯʤʝʥʝʤ ʩ ʧʦʜʩʝʚʦʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʵʢʩʪʝʥʩʠʚʥʦʡ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ. ʄʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʚʠʜʳ ʨ. 

Aspergillus, ʯʪʦ ʤʳ ʩʚʷʟʳʚʘʝʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʪʝʤʧʝ-

ʨʘʪʫʨʘʤʠ ʧʝʨʠʦʜʘ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ.  

ɺʦ ʚʪʦʨʦʡ ʛʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʦʙʥʘʨʫʞʝʥʦ ʚ ʧʦʯʚʝ ʥʝ ʪʦʣʴʢʦ ʧʦʜ ʧʰʝʥʠʮʝʡ, ʥʦ ʠ ʷʯʤʝʥʝʤ ʢʘʢ ʧʨʠ ʵʢʩʪʝʥʩʠʚ-

ʥʦʡ, ʪʘʢ ʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʷʭ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪ-

ʤʝʯʝʥʦ ʚ ʥʠʞʥʝʤ ʩʣʦʝ ʧʦʯʚʳ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʤʥʦ-

ʛʦʣʝʪʥʠʝ ʪʨʘʚʳ (9 ʚʠʜʦʚ). 
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ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

 

ʂ.ɸ. ʈʦʜʠʥʩʢʘʷ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ ʄ.ɸ ʂʘʟʥʠʥʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝ-

ʣʝʥʳ ʧʦʥʷʪʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯ-

ʚʳ ï ʵʪʦ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʨʘʟʣʠʯ-

ʥʳʭ ʢʠʩʣʦʪ, ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʡ 

ʦʩʥʦʚʝ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʦʡ ʘʜʘʧʪʘʮʠʝʡ ʢ ʦʧʨʝʜʝʣʸʥʥʳʤ ʫʩ-

ʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʘʚʣʝʥʳ ʮʝʣʠ ʠ ʚʳʷʚʣʝʥʳ ʟʘʜʘ-

ʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. 

ʇʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʨʝʘʢʮʠʠ ʧʨʠʨʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ, 

ʩʦʣʦʥʯʘʢʝ, ʚ ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʧʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʩʦʣʦʥʯʘʢ, 

ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ 
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Abstract. Based on the analysis of theoretical material, the concepts of plant 

indicators and soil acidity are defined in the article. Soil acidity is an important prop-

erty of the soil, which is characterized by the properties of various acids, the growth 

and development of plants depend on it. The acidity of the soil can be determined us-

ing indicators prepared on a plant basis, which have a pronounced adaptation to cer-

tain environmental conditions. Thus, goals have been set and tasks have been identi-

fied to determine the acidity of soils using plant indicators. The reaction of natural 
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indicators on podzolic soil, salt marshes, in acidic and alkaline environments was 

tested. Conclusions are drawn based on the results of the study. 

Keywords: soil acidity, plant indicators, salt marsh, podzolic soil 

 

ʀʥʜʠʢʘʪʦʨʳ, ʚ ʧʝʨʝʚʦʜʝ ʩ ʣʘʪʠʥʩʢʦʛʦ ʦʟʥʘʯʘʶʪ ʫʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦ-

ʟʚʦʣʷʶʪ ʩʣʝʜʠʪʴ ʟʘ ʩʦʩʪʘʚʦʤ ʩʨʝʜʳ ʠʣʠ ʧʨʦʪʝʢʘʥʠʝʤ ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ. ʆʪ-

ʢʨʳʚʘʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʈʦʙʝʨʪ ɹʦʡʣʴ. 

ʇʦʜʨʘʟʜʝʣʷʶʪʩʷ ʦʥʠ ʥʘ ʭʠʤʠʯʝʩʢʠʝ ʠ ʨʘʩʪʠʪʝʣʴʥʳʝ. ʂ ʭʠʤʠʯʝʩʢʠʤ ʦʪʥʦ-

ʩʷʪ: ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ, ʠʥʜʠʢʘʪʦʨʳ ʦʩʘʞʜʝʥʠʷ, ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ, ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ï ʵʪʦ ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʩʜʝʣʘʥ-

ʥʳʝ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ ʨʘʩʪʚʦʨʘ ʤʝʥʷʶʪ 

ʦʢʨʘʩʢʫ. ʉʦʩʪʦʷʪ ʦʥʠ ʠʟ ʧʠʛʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʷʪʩʷ ʥʘ ʢʘʨʦʪʠʥʦʠʜʳ ʠ ʘʥʪʦ-

ʮʠʘʥʳ. ɸʥʪʦʮʠʘʥʳ ï ʵʪʦ ʧʨʠʨʦʜʥʳʝ ʢʨʘʩʷʱʠʝ ʚʝʱʝʩʪʚʘ, ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʩʨʝʜʝ 

ʧʨʠʦʙʨʝʪʘʶʪ ʧʫʨʧʫʨʥʫʶ ʦʢʨʘʩʢʫ, ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ï ʢʨʘʩʥʳʡ ʮʚʝʪ, ʚ ʱʝʣʦʯʥʦʡ 

ʩʨʝʜʝ ï ʞʝʣʪʦ-ʟʝʣʸʥʳʡ ʮʚʝʪ. ʂʘʨʦʪʠʥʦʠʜʳ ï ʧʨʠʨʦʜʥʳʝ ʧʠʛʤʝʥʪʳ ʦʪ ʞʝʣʪʦʛʦ 

ʜʦ ʢʨʘʩʥʦ-ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ, ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʚʳʩʰʠʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʛʨʠʙʘʤʠ, 

ʛʫʙʢʘʤʠ, ʢʦʨʘʣʣʘʤʠ ʥʝʫʩʪʦʡʯʠʚʳ ʥʘ ʩʚʝʪʫ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʢʠ-

ʩʣʦʪ ʠ ʱʝʣʦʯʝʡ. ʀʥʜʠʢʘʪʦʨʳ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʩ ʧʦʤʦʱʴʶ ʥʠʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ï ʩʚʦʡʩʪʚʦ ʧʦʯʚʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʚ ʧʦʯʚʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʠ ʦʙʤʝʥʥʳʭ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʠ ʘʣʶʤʠʥʠʷ 

ʚ ʧʦʛʣʦʱʘʶʱʝʤ ʢʦʤʧʣʝʢʩʝ ʧʦʯʚʳ. 

ɺʦʧʨʦʩ ʦ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʬʘʢʪʦʨʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʧʨʦʜʫʢʮʠʠ. ʅʦ, ʩʫʱʝ-

ʩʪʚʫʝʪ ʪʘʢʦʡ ʬʘʢʪʦʨ, ʢʘʢ ʢʠʩʣʘʷ ʨʝʘʢʮʠʷ ʧʦʯʚ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʜʦʩʪʠʞʝ-

ʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʪʘʢ ʢʘʢ 

ʦʢʘʟʳʚʘʝʪ ʧʦʚʨʝʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʠ ʪʦʨʤʦʟʠʪ ʨʦʩʪ ʨʘʩʪʝʥʠʡ, ʧʦʵʪʦʤʫ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʥʝʦʙʭʦʜʠʤʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʚʨʝʤʷ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ 

ʝʸ ʩʥʠʞʝʥʠʶ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʣʘʙʦʨʘʪʦʨʥʦ. ʕʪʦ ʩʘʤʳʡ ʵʬʬʝʢ-

ʪʠʚʥʳʡ ʚʘʨʠʘʥʪ, ʧʦʤʦʛʘʶʱʠʡ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʠ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʠ-

ʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ. ʉʧʝʮʠʘʣʠʩʪ ʜʘʝʪ ʢʦʥʢʨʝʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʫʩʣʦʚʠʡ ʜʣʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʫʣʴʪʫʨ ʠ ʫʯʘʩʪʢʘ ʟʝʤʣʠ, ʥʦ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʝ-

ʜʦʩʪʘʪʦʢ ï ʵʪʦ ʜʦʨʦʛʦʚʠʟʥʘ. 

ʂʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʙʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʭʠʤʠʯʝʩʢʠʤʠ, ʜʣʷ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʩʨʝʜʳ ʨʘʩʪʚʦʨʦʚ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʩʘʤʦʜʝʣʴʥʳʝ ʠʥʜʠʢʘʪʦ-

ʨʳ ʠʟ ʧʨʠʨʦʜʥʦʛʦ ʩʳʨʴʷ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʢʠʩʣʦʪʥʦʩʪʠ ʚ 

ʧʦʯʚʘʭ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʣʦʜʦʨʦ-

ʜʠʷ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʣʫʯʰʝ ʨʘʩʪʠ ʥʘ ʵʪʦʡ ʧʦʯ-

ʚʝ. ʂ ʪʦʤʫ ʞʝ ʪʘʢʦʡ ʩʧʦʩʦʙ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʦʱʝ 

ʠ ʵʢʦʥʦʤʠʯʥʝʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ. 
ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
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ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʧʨʠʨʦʜʥʳʤ 

ʠʥʜʠʢʘʪʦʨʘʤ; 

ï ʠʟʫʯʠʪʴ ʤʝʪʦʜʠʢʫ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ; 

ï ʧʨʦʚʝʨʠʪʴ ʨʝʘʢʮʠʶ ʧʨʠʨʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ; 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ (2 ʦʙʨʘʟʮʦʚ) ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʨʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ; 

ï ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʥʘʡʪʠ ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʫ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʬʝʚʨʘʣʴ 2023 ʛʦʜʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʜʚʘ ʦʙʨʘʟʮʘ ʧʦʯʚʳ: ʩʦ-

ʜʦʚʳʡ ʩʦʣʦʥʯʘʢ ʠ ʧʦʜʟʦʣʠʩʪʘʷ ʧʦʯʚʘ; ʨʘʩʪʠʪʝʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ: ʢʫʨʢʫʤʘ, ʧʘ-

ʧʨʠʢʘ, ʩʚʸʢʣʘ, ʯʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘ, ʢʣʶʢʚʘ, ʯʘʡ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨ-

ʥʳʭ ʦʪʚʘʨʦʚ ʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʇʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʅ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʵʣʝʢ-

ʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʦʧʫʩʢʘʥʠʠ ʚ ʧʦʯʚʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʠʣʠ 

ʚʳʪʷʞʢʫ ʜʚʫʭ ʵʣʝʢʪʨʦʜʦʚ ï ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ. ʈʘʙʦʯʝʡ ʯʘ-

ʩʪʴʶ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʷʚʣʷʝʪʩʷ ʩʪʝʢʣʷʥʥʘʷ ʤʝʤʙʨʘʥʘ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ 

ʨʅ ʤʝʞʜʫ ʤʝʤʙʨʘʥʦʡ ʠ ʩʫʩʧʝʥʟʠʝʡ (ʨʘʩʪʚʦʨʦʤ) ʚʦʟʥʠʢʘʝʪ ʨʘʟʥʦʩʪʴ ʧʦʪʝʥʮʠʘ-

ʣʦʚ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʩʝʣʝʢʪʠʚʥʦʩʪʠ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ ʚ ʨʘʩʪʚʦʨʝ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʀʟʫʯʠʚ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʜʘʥʥʦʡ ʪʝʤʝ, ʠʟʛʦʪʦʚʠʣʠ ʠʥʜʠʢʘʪʦʨʳ ʠʟ ʨʘʩʪʠʪʝʣʴ-

ʥʦʛʦ ʩʳʨʴʷ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʜʠʢʘʪʦʨʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʦʡ ʛʨʫʧʧʝ ʠʥʜʠʢʘʪʦʨʦʚ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʨʝʜʳ ʨʘʩʪʚʦʨʦʚ, ʧʦʧʘʜʘʷ ʚ ʢʠʩʣʫʶ ʠʣʠ ʱʝʣʦʯʥʫʶ ʩʨʝʜʫ, ʠʥʜʠʢʘʪʦʨʳ ʤʝʥʷʶʪ 

ʩʚʦʡ ʮʚʝʪ. 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʦʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʚ ʨʘʟʥʳʝ ʩʨʝʜʳ, ʧʦʣʫʯʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʦʢʨʘʩʢʠ: ʷʛʦʜʳ ʢʣʶʢʚʳ ʠ ʯʸʨʥʦʡ ʩʤʦʨʦʜʠʥʳ ʚ ʱʸʣʦʯʠ 

NaOH ʧʨʠʦʙʨʝʣʠ ʟʝʣʝʥʦʚʘʪʳʝ ʦʪʪʝʥʢʠ, ʘ ʚ ʢʠʩʣʦʪʝ HCl ʦʙʝʩʮʚʝʪʠʣʠʩʴ; ʯʘʡ ʚ 

NaOH ï ʥʝ ʠʟʤʝʥʠʣ ʦʢʨʘʩʢʫ, ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʧʦʩʚʝʪʣʝʣ; ʩʚʸʢʣʘ ʚ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ 

ʠʤʝʣʘ ʙʦʨʜʦʚʫʶ ʦʢʨʘʩʢʫ, ʘ ʚ ʢʠʩʣʦʡ ʦʙʝʩʮʚʝʪʠʣʘʩʴ; ʢʫʨʢʫʤʘ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʠʤʝʣʘ 

ʷʨʢʦ-ʞʸʣʪʳʡ ʮʚʝʪ, ʚ ʱʝʣʦʯʥʦʡ ʧʨʠʦʙʨʝʣʘ ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʳʡ ʦʢʨʘʩ (ʨʠʩʫʥʦʢ 1). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʝʡʩʪʚʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʠ-

ʩʣʦʪʥʦʩʪʠ ʧʦʯʚʳ, ʥʝʦʙʭʦʜʠʤʦ ʝʝ ʧʨʦʚʝʨʠʪʴ ʭʠʤʠʯʝʩʢʠʤ ʧʫʪʝʤ ï ʧʦʪʝʥʮʠʦʤʝʪ-

ʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʠ ʜʚʫʭ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ, 

ʠʟʤʝʨʠʣʠ pH ʩʦʜʦʚʦʛʦ ʩʦʣʦʥʯʘʢʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʚʝʥ 7,3 ʝʜ. ʠ ʧʨʝʜʩʪʘʚʣʷʣ ʩʣʘ-

ʙʦʱʝʣʦʯʥʫʶ ʩʨʝʜʫ; pH ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ ʙʳʣ ʨʘʚʝʥ 4,6 ʝʜ., ʯʪʦ ʦʧʨʝʜʝʣʷʣʦ 

ʩʨʝʜʥʝʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʩʨʝʜʳ. 

ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʣʠ ʜʝʡʩʪʚʠʝ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. ʂ ʧʦʯʚʝʥʥʳʤ 

ʦʙʨʘʟʮʘʤ ʜʦʙʘʚʠʣʠ ʠʥʜʠʢʘʪʦʨʥʳʝ ʦʪʚʘʨʳ ʠ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʦʢʨʘʩʢʫ ʚ ʩʦʜʦʚʦʤ ʩʦʣʦʥʯʘʢʝ ʠʟʤʝʥʠʣʠ ʥʘ ʩʠʥʶʶ ʷʛʦʜʳ ʯʸʨʥʦʡ ʩʤʦʨʦʜʠʥʳ, ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ. ɺ ʦʙʨʘʟʮʝ ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ 

ʯʘʡ ʠ ʢʫʨʢʫʤʘ ʧʨʠʦʙʨʝʣʠ ʙʫʨʳʡ ʦʪʪʝʥʦʢ, ʘ ʩʚʸʢʣʘ ʠ ʷʛʦʜʳ ʯʸʨʥʦʡ ʩʤʦʨʦʜʠʥʳ 

ʦʩʪʘʣʠʩʴ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ (ʨʠʩʫʥʦʢ 2). 
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ʚ ʢʠʩʣʦʡ ʠ ʱʝʣʦʯʥʦʡ ʩʨʝʜʝ 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʀʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ  

ʚ ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʝ ʠ ʩʦʣʦʥʯʘʢʝ 

 

ɺʳʚʦʜ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʠʨʦʜʥʳʝ ʨʘʩ-

ʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʘʤʠ ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʠʟ-

ʤʝʥʷʪʴ ʩʚʦʶ ʦʢʨʘʩʢʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʜʳ, ʚ ʢʦʪʦʨʫʶ ʦʥʠ ʧʦʧʘʜʘʶʪ. ʅʦ 

ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ 

ʦʪʚʘʨʳ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ ʧʦʨʪʷʪʩʷ ï ʩʢʠʩʘʶʪ ʠʣʠ ʧʦʢʨʳʚʘʶʪʩʷ ʧʣʝʩʝʥʴʶ, ʧʦ-

ʵʪʦʤʫ ʚ ʭʠʤʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʠʩʧʦʣʴʟʫʶʪ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ, 

ʨʝʟʢʦ ʠʟʤʝʥʷʶʱʠʝ ʩʚʦʡ ʮʚʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʭ ʛʨʘʥʠʮʘʭ ʨʅ. ɼʦʩʪʦʠʥʩʪʚʦ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʩʪʫʧʥʳʝ ʠ ʙʝʟʦʧʘʩ-

ʥʳʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ʅʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ ʚ ʧʦʯʚʝ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ 
ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʢʦʣʝʙʘʣʦʩʴ ʚ ʧʨʝ-
ʜʝʣʘʭ 0,017-0,020 ʤʛ/ʢʛ (1 /117 ʇɼʂ). ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ 
ʣʠʩʪʴʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 
0,007 ʤʛ/ʢʛ, ʘ ʚ ʩʪʝʙʣʝ ʠ ʢʦʣʦʩʝ ʙʳʣʦ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʙʦʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʪʫʪʴ, ʧʦʯʚʘ, ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ 
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Abstract. The accumulation of mercury in the soil and spring wheat did not de-

pend on agricultural technologies of cultivation. Mercury concentration in sod-

podzolic medium loamy soil at the end of spring wheat vegetation ranged from 

0.017-0.020mg/kg (1/117 MPC). The mercury content in the root system and leaves 

of spring wheat was approximately equal and averaged 0.007 mg/kg, and the stem 

and ear were below the detection limit of the device. 
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ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ, ʥʦ ʠ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝ-

ʱʝʩʪʚʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʦʝʜʠʥʝʥʠʷ ʨʪʫʪʠ. 

ʈʪʫʪʴ ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʙʠʦʩʬʝʨʝ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʡ ʧʦʣʣʶʪʘʥʪ 

[1]. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʝʜʠʥʝʥʠʷ ʨʪʫʪʠ ʣʝʪʫʯʠ ʠ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʟʘʛʨʷʟʥʷʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʉʧʦʩʦʙʥʦʩʪʴ 

ʵʪʠʭ ʩʦʝʜʠʥʝʥʠʡ ʢ ʙʠʦʘʢʢʫʤʫʣʷʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʨʪʫʪʠ ʚ ʨʘʩʪʠ-

ʪʝʣʴʥʦʤ ʠ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ, ʫʭʫʜʰʘʷ ʢʘʯʝʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ. ʇʦʵʪʦʤʫ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʝ, ʚʳʷʚʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʨʷʜʘ ʤʝʨʦʧʨʠʷʪʠʡ. ɸ ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʘ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠʥʬʦʨʤʘʮʠʷ, ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʶʱʘʷ ʩʠʪʫʘʮʠʶ, ʩʣʦʞʠʚʰʫʶʩʷ 

ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʨʘʡʦʥʝ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʪʫʪʠ ʚ 

ʧʦʯʚʝ ʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʩʦʨʪʘ çɸʤʠʨè ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭʬʘʢʪʦʨʥʦʤ ʩʪʘʮʠʦʥʘʨʥʦʤ ʧʦʣʝʚʦʤ ʦʧʳʪʝ, 

ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ (ʜ. ɹʝʢʨʝʥʝʚʦ ʗʨʦ-

ʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ). 

ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʧʦʯʚʘ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʜʝʨʞʘʣʘ: ʦʨʛʘʥʠʯʝʩʢʦ-

ʛʦ ʚʝʱʝʩʪʚʘ ï 3,49%; ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ ï 260,7 ʤʛ/ʢʛ ʧʦʯʚʳ, ʦʙʤʝʥʥʦʛʦ 

ʢʘʣʠʷ ï 83,5 ʤʛ/ʢʛ ʧʦʯʚʳ; ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 11,1 ʤʛ-ʵʢʚ. ʥʘ 

100 ʛ ʧʦʯʚʳ; ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï 1,57 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ ʧʦʯʚʳ; pHKCI ï 

5,22. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ: 1) ʵʢʩʪʝʥʩʠʚʥʫʶ çʂè ï ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ; 2) ʦʨʛʘʥʠʯʝʩʢʫʶ çʆè ï ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩ-

ʪʠʮʠʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʦʣʦʤʘ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʧʦʩʣʝʜʥʠʡ ʫʢʦʩ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ; 3) ʠʥʪʝʥʩʠʚʥʫʶ ï ʫʜʦʙʨʝʥʠʷ ʚʥʦ-
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ʩʠʣʠʩʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʧʦ ʢʫʣʴʪʫʨʘʤ ʩʝʚʦʦʙʦʨʦʪʘ, ʧʨʦʚʦʜʠʣʘʩʴ ʟʘʱʠʪʘ 

ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʩʦʨʥʷʢʦʚ. 

ʅʘ ʚʘʨʠʘʥʪʘʭ ʩ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚʥʦʩʠʣʠ ʢʦʤʧʣʝʢʩʥʦʝ ʤʠʥʝ-

ʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʘʟʦʬʦʩʢʫ) ʚ ʥʦʨʤʝ N60P60K60. 

Oʧʨeʜeʣeʥʠe ʨʪʫʪʠ ʧʨoʚoʜʠʣʠ ʘʪʦʤʥʦ-ʘʙʩʦpʙʮʠoʥʥʳʤ ʤeʪoʜoʤ ʥʘ 

ʧʨʠʙoʨe çAʥaʣʠʟaʪoʨ pʪʫʪʠ PA-915 +è [2]. 

ɼʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʛʨʘʤʤʳ çDisantè. 

ʈʝʟʫʣʴʪʘʪʳ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʧʦʯʚʝ ʚʘʨʴʠʨʦʚʘʣʦ ʚ 

ʜʠʘʧʘʟʦʥʝ 0,017-0,020 ʤʛ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ 

ʚ ʩʣʦʝ 0-10 ʩʤ ʧʨʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ ʤʠʥʠʤʘʣʴʥʘʷ ï ʚ 

ʪʦʤ ʞʝ ʩʣʦʝ ʧʨʠ ʵʢʩʪʝʥʩʠʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ. ʅʦ ʚ ʮʝʣʦʤ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦ-

ʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʝ ʦʢʘʟʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ 

ʚ ʧʦʯʚʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʪʫʪʠ ʧʦ ʩʣʦʷʤ 0-10 ʠ 10-20 ʩʤ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʨʘʟʣʠʯʘʣʦʩʴ ʠ ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ 0,018 ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 1). 
 

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳʚʘʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʷ Hg (ʤʛ/ʢʛ) 

ʩʣʦʡ ʧʦʯʚʳ, ʩʤ 

0-10 10-20 0-20 

ʕʢʩʪʝʥʩʠʚʥʘʷ, çʂè 0,017 0,017 0,017 

ʆʨʛʘʥʠʯʝʩʢʘʷ, çʆè 0,020 0,019 0,0195 

ʀʥʪʝʥʩʠʚʥʘʷ, çʀè 0,018 0,017 0,0175 

ʅʉʈ05 Fʬ<F05 

 

ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ ʣʠʩʪʴʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʦ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 0,007 ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 2), ʯʪʦ ʚ 

2,6 ʨʘʟ ʙʳʣʦ ʤʝʥʴʰʝ ʝʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ 

ʦʪʤʝʯʝʥʘ ʚ ʢʦʨʥʷʭ ʧʰʝʥʠʮʳ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʘ ʥʘʠ-

ʤʝʥʴʰʘʷ ï ʧʨʠ ʵʢʩʪʝʥʩʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʥʝ ʚʳʷʚʠʣʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʚʣʠʷʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʚʦʟʜʝʣʳ-

ʚʘʥʠʷ (ʪʘʙʣʠʮʘ 2). 
 

ʊʘʙʣʠʮʘ 2 ï ʅʘʢʦʧʣʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʪʫʪʠ ʚ ʷʨʦʚʦʡ ʧʰʝʥʠʮʝ ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ 

ɺʘʨʠʘʥʪ 
ʂʦʥʮʝʥʪʨʘʮʠʷ Hg (ʤʛ/ʢʛ) 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʃʠʩʪʴʷ 

ʕʢʩʪʝʥʩʠʚʥʘʷ, çʂè 0,004 0,006 

ʆʨʛʘʥʠʯʝʩʢʘʷ, çʆè 0,008 0,008 

ʀʥʪʝʥʩʠʚʥʘʷ, çʀè 0,009 0,007 

ʅʉʈI05 Fʬ<F05 

ʅʉʈII05 Fʬ<F05 

*ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʩʪʝʙʣʝ ʠ ʟʝʨʥʝ ʧʰʝʥʠʮʳ ʙʳʣʘ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʙʦʨʘ 
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ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʩʪʝʙʣʝ ʠ ʢʦʣʦʩʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʘ ʥʠʞʝ ʧʨʝʜʝʣʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʙʦʨʘ. ʇʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʥʝʝ [3, 4, 5]. ʇʦ-

ʚʠʜʠʤʦʤʫ, ʤʝʭʘʥʠʟʤʳ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʘʢʦʝ ʥʠʟ-

ʢʦʝ ʥʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘʥʘʭ ʠ ʥʠʯʪʦʞʥʦʝ ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ 

ʟʝʨʥʝ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ɺʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ. ʄʳ ʩʨʘʚʥʠʣʠ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʷʭ 

ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʤʘʨʠ ʙʝʣʦʡ ʠ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʧʦʩʝʚʘʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. 

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʤʘʨʠ ʙʝʣʦʡ ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʣʘ 0,002 ʤʛ/ʢʛ ʨʪʫʪʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʚ ʢʦʨʥʷʭ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʩʦʩʪʘʚʣʷʣʘ 0,001 ʤʛ/ʢʛ. 

ʆʜʥʘʢʦ ʚ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝ ʚʳʷʚʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʥʘʢʦʧʣʝʥʠʠ ʨʪʫʪʠ ʢʦʨʥʷʤʠ ʤʘʨʠ ʙʝʣʦʡ ʠ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ (ʪʘʙʣʠʮʘ 3). 

 

ʊʘʙʣʠʮʘ3 - ɺʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ 

ɺʘʨʠʘʥʪ 
ʂʦʥʮʝʥʪʨʘʮʠʷ Hg (ʤʛ/ʢʛ) 

ʄʘʨʴ ʙʝʣʘʷ ʈʦʤʘʰʢʘ ʥʝʧʘʭʫʯʘʷ 

ʕʢʩʪʝʥʩʠʚʥʘʷ, çʂè 0,003 0,001 

ʆʨʛʘʥʠʯʝʩʢʘʷ, çʆè 0,001 0,002 

ʀʥʪʝʥʩʠʚʥʘʷ, çʀè 0,003 0,001 

ʅʉʈI05 Fʬ<F05 

ʅʉʈII05 Fʬ<F05 

 

ɺ ʣʠʩʪʴʷʭ ʤʘʨʠ ʙʝʣʦʡ ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʣʦʩʴ 0,006 ʤʛ/ʢʛ ʨʪʫʪʠ. ʅʘʧʨʦ-

ʪʠʚ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʣʠʩʪʴʷʭ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘ-

ʣʘʩʴ, ʙʳʣʘ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʣʘ ʚ ʩʨʝʜʥʝʤ 0,012 ʤʛ/ʢʛ (ʪʘʙʣʠʮʘ 4). ʃʠ-

ʩʪʴʷ ʤʘʨʠ ʙʝʣʦʡ ʠ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ ʥʘʢʘʧʣʠʚʘʣʠ ʨʪʫʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 2,7 

ʠ 9,2 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ. 

 

ʊʘʙʣʠʮʘ 4 ï ʅʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ ʚ ʣʠʩʪʴʷʭ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʤʘʨʠ ʙʝʣʦʡ ʠ ʨʦ-

ʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ 

ɺʘʨʠʘʥʪ 
ʂʦʥʮʝʥʪʨʘʮʠʷ Hg (ʤʛ/ʢʛ) 

ʄʘʨʴ ʙʝʣʘʷ ʈʦʤʘʰʢʘ ʥʝʧʘʭʫʯʘʷ 

ʕʢʩʪʝʥʩʠʚʥʘʷ, çʂè 0,006 0,011 

ʆʨʛʘʥʠʯʝʩʢʘʷ, çʆè 0,006 0,012 

ʀʥʪʝʥʩʠʚʥʘʷ, çʀè 0,007 0,012 

ʅʉʈI05 Fʬ<F05 

ʅʉʈII05 0,002 

 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʩʪʝʙʣʝ ʤʘʨʠ ʙʝʣʦʡ ʠ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ ʙʳʣʘ ʥʠ-

ʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʙʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʪʫʪʴ ʨʘʩʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʷʭ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʣʠʩʪʴʷʭ, ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪ-

ʚʦ ʚ ʢʦʨʥʷʭ ʠ ʩʣʝʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʩʪʝʙʣʝ ʨʘʩʪʝʥʠʡ. 
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ʅʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʩʪʝʙʣʝ ʨʘʩʪʝʥʠʡ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ [6], ʚʳ-

ʧʦʣʥʷʷ ʧʨʦʚʦʜʷʱʫʶ ʬʫʥʢʮʠʶ, ʩʪʝʙʝʣʴ ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʥʝ ʥʘʢʘʧʣʠʚʘʝʪ ʨʪʫʪʴ. 

ɺʳʚʦʜʳ 

1. ʆʪʤʝʯʝʥʦ ʦʯʝʥʴ ʥʠʟʢʦʝ (0,017-0,020 ʤʛ/ʢʛ) ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʜʝʨʥʦ-

ʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ (ʚ 117 ʨʘʟ ʥʠʞʝ ʇɼʂ). 

2. ʅʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ ʧʦʯʚʦʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʝʝ ʚ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʘʭ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʝ ʟʘʚʠʩʝʣʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

3. ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ ʣʠʩʪʴʷʭ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʙʳʣʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʳʤ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʦ 0,007 ʤʛ/ʢʛ, ʯʪʦ ʚ 2,6 ʨʘʟ 

ʙʳʣʦ ʤʝʥʴʰʝ ʝʝ ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʯʚʝ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʪʫʪʠ ʚ ʩʪʝʙʣʝ ʠ ʢʦʣʦʩʝ ʷʨʦ-

ʚʦʡ ʧʰʝʥʠʮʳ ʙʳʣʘ ʥʠʞʝ ʧʨʝʜʝʣʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠʙʦʨʘ. 

4. ɺ ʣʠʩʪʴʷʭ ʤʘʨʠ ʙʝʣʦʡ ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʘʣʦʩʴ 0,006 ʤʛ/ʢʛ ʨʪʫʪʠ; ʘ ʚ 

ʣʠʩʪʴʷʭ ʨʦʤʘʰʢʠ ʥʝʧʘʭʫʯʝʡ ï ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ (0,012 ʤʛ/ʢʛ). 

5. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʣʠʩʪʴʷʭ ʩʦʨʥʳʭ ʨʘʩ-

ʪʝʥʠʡ, ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʢʦʨʥʷʭ ʠ ʩʣʝʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʩʪʝʙʣʝ ʨʘʩʪʝʥʠʡ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɽʬʨʝʤʦʚʘ, ʄ.ɸ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʮʠʥʢʘ, ʢʘʜʤʠʷ ʠ ʨʪʫʪʠ 

ʧʨʠ ʠʭ ʥʘʢʦʧʣʝʥʠʠ ʧʰʝʥʠʮʝʡ ʠʟ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʧʦʯʚʳ // ʀʟʚʝʩʪʠʷ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2021. ï ˉ 2(63). ï 

ʉ. 92-100. doi: 10.24412/2078-1318- 2021-2-92-100. 

2. ʇʅɼʌ 16.1:2.23-2000. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʦʡ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʦʙʱʝʡ ʨʪʫʪʠ ʚ ʧʨʦʙʘʭ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʨʪʫʪʠ ʈɸ-915+ 

ʩ ʧʨʠʩʪʘʚʢʦʡ ʈʇ-91ʉ (ʤʝʪʦʜʠʢʘ ʜʦʧʫʱʝʥʘ ʜʣʷ ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ). ʉ-ʇ, 2005. 

3. ɽʬʨʝʤʦʚʘ, ʄ.ɸ. ʅʘʢʦʧʣʝʥʠʝ ʨʪʫʪʠ ʧʰʝʥʠʮʝʡ ʠ ʦʚʩʦʤ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ 

ʦʧʳʪʝ / ʄ.ɸ. ɽʬʨʝʤʦʚʘ, ɺ.ɺ. ʄʠʪʨʦʬʘʥʦʚ // ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʦʥ-

ʛʨʝʩʩʘ: ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ. ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʮʝʥʪʨ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨ-

ʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʆʆʆ "ʕʢʩʧʦʬʦʨʫʤ-

ʀʥʪʝʨʥʵʰʥʣ", 2017. ï ʉ. 39 ï 40. ï URL: 

https://www.elibrary.ru/item.asp?id=29838721, (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.01.2023). 

4. ʄʘʞʫʛʦ, ʊ.ʄ. ʋʨʦʞʘʡʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʟʝʨʥʝ 

ʩʦʨʪʦʚ ʷʨʦʚʦʡ ʤʷʛʢʦʡ ʧʰʝʥʠʮʳ ʚ ʫʩʣʦʚʠʷʭ ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ / ʊ.ʄ. ʄʘʞʫʛʦ, 

ʆ.ɺ. ʄʝʣʴʥʠʢʦʚʘ // ɺʝʩʪʥʠʢ ʂʫʨʩʢʦʡ ɻʉʍɸ, 2015. ï ʚʳʧ.8. ï ʉ. 126-129. ï URL: 

https://cyberleninka.ru/article/n/urozhaynost-i-soderzhanie-tyazhyolyh-metallov-v-

zerne-sortov-yarovoy-myagkoy-pshenitsy-v-usloviyah-bryanskoy-oblasti (ʜʘʪʘ ʦʙ-

ʨʘʱʝʥʠʷ: 05.03.2023). 

5. ʉʪʝʧʘʥʦʚʘ, ɺ.ʄ. ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʨʪʫʪʴʶ ʧʦʯʚʳ, ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʛʝʦʙʠʦʥʪʦʚ ʚ ʘʛʨʦʵʢʦʩʠʩʪʝʤʝ ʗʨʦʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʨʦ-
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ʉ. 42-47. 

6. ʉʪʝʧʘʥʦʚʘ ɺ.ʄ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʘʛʨʦʬʠʪʦ-
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ʋʧʨʘʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʝʤ ʠ ʫʣʫʯʰʝʥʠʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ: 

ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ IV ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘ-
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ɺʣʠʷʥʠʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʦʙʨʝʥʠʷ ʩʦʣʦʤʦʡ  

ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ 

 

ɺ.ʉ. ʉʫʨʜʫ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ɽ.ɺ. ʏʝʙʳʢʠʥʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ ʚʣʠʷʥʠʷ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʫʜʦʙʨʝʥʠʷ ʩʦʣʦ-

ʤʦʡ ʠ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ 

ʚ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʧʦʯʚʝ ʠ ʫʨʦʞʘʡ ʦʚʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʫʨʦʞʘʡ ʦʚ-

ʩʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʠ 

ʟʘʜʝʣʢʠ ʩʦʣʦʤʳ ʩ ʧʦʣʥʦʡ ʥʦʨʤʦʡ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʳʝ ʧʦʯʚʳ, ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, 

ʫʜʦʙʨʝʥʠʝ ʩʦʣʦʤʦʡ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 

ʢʘʪʘʣʘʟʘ, çʜʳʭʘʥʠʝè ʧʦʯʚʳ, ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ 
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ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʦʮʝʥʢʠ ʩʧʦʩʦʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʮʝ-

ʣʦʤ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʧʦʢʘʟʳʚʘʝʪ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʦʚ ʧʨʝʚʨʘʱʝ-

ʥʠʷ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ, ʩʫʤʤʠʨʫʷ ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʧʦʯʚʝ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦ-

ʮʝʩʩʳ. ʆʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʷʚ-

ʣʷʶʪʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ çʜʳʭʘʥʠʝè ʧʦʯʚʳ. ʉʨʝʜʠ ʬʝʨʤʝʥʪʦʚ ʚʘʞ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʢʘʪʘʣʘʟʘ, ʢʦʪʦʨʘʷ ʨʘʟʨʫʰʘʝʪ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʧʦʷʚʣʷʶʱʝʛʦ-

ʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ, ʠ ʦʢʠʩʣʷʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʜʦ ʚʦʜʳ ʠ ʢʠʩʣʦʨʦʜʘ.  

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʠ ʚʝʣʠʯʠʥʫ ʫʨʦ-

ʞʘʷ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʪʘʢʞʝ ʠ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ [1]. 

ʆʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʦʚ 

ʪʚʝʨʜʦʡ, ʞʠʜʢʦʡ ʠ ʛʘʟʦʦʙʨʘʟʥʦʡ ʬʘʟ ʚ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʝ ʠ ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʝʪ ʥʘ 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʥʝʡ ʨʘʟʥʦʩʪʦʨʦʥʥʠʝ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʫʩʢʦʨʷʷ ʠʣʠ ʟʘʤʝʜʣʷʷ ʪʝʤʧ ʩʠʥʪʝʟʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝ-

ʱʝʩʪʚʘ [2]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʘʛʨʦʭʠʤʠʠ ʦʩʪʘʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʦʣʦʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥʘ ʩʦʜʝʨʞʠʪ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝ-

ʱʝʩʪʚ ʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʡ ʠ ʧʨʦʩʪʦʡ ʜʣʷ ʚʥʝʩʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘ-

ʚʦʟʦʤ [3]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤ ʨʝʩʫʨʩʦʩ-

ʙʝʨʝʛʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʦʙʨʝʥʠʷ ʩʦʣʦʤʦʡ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦ-

ʜʦʨʦʜʠʷ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ ʚ ʫʩʣʦʚʠʷʭ ʚʨʝʤʝʥʥʦ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʧʦʯʚʳ. 

ʄʝʪʦʜʠʢʘ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 2022 ʛ. ʚ ʧʦʣʝʚʦʤ ʤʥʦʛʦʣʝʪʥʝʤ 

ʩʪʘʮʠʦʥʘʨʥʦʤ ʪʨʝʭʬʘʢʪʦʨʥʦʤ ʦʧʳʪʝ, ʟʘʣʦʞʝʥʥʦʤ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʌɻɹʆʋ ɺʆ 

çʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸè ʤʝʪʦʜʦʤ ʨʘʩʱʝʧʣʝʥʥʳʭ ʜʝʣʷʥʦʢ ʩ ʨʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʚʘʨʠʘʥʪʦʚ ʚ ʧʦʚʪʦʨʝʥʠʷʭ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ. 

ʆʧʳʪ ʟʘʣʦʞʝʥ ʚ 1995 ʛʦʜʫ ʥʘ ʜʝʨʥʦʚʦ-ʧʦʜʟʦʣʠʩʪʦʡ ʛʣʝʝʚʘʪʦʡ ʩʨʝʜʥʝʩʫʛ-

ʣʠʥʠʩʪʦʡ ʧʦʯʚʝ ʥʘ ʢʘʨʙʦʥʘʪʥʦʡ ʤʦʨʝʥʝ. ʇʝʨʝʜ ʟʘʢʣʘʜʢʦʡ ʦʧʳʪʘ ʧʦʯʚʘ ʧʘʭʦʪʥʦ-

ʛʦ ʛʦʨʠʟʦʥʪʘ ʩʦʜʝʨʞʘʣʘ: ʛʫʤʫʩʘ ï 3,29%, ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʬʦʩʬʦʨʘ ï 356,5; ʦʙ-

ʤʝʥʥʦʛʦ ʢʘʣʠʷ ï 71,5 ʤʛ/ʢʛ ʧʦʯʚʳ, ʩʫʤʤʘ ʦʙʤʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʣʘ 

22,15, ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ ï 1,38 ʤʛ-ʵʢʚ. ʥʘ 100 ʛ. ʧʦʯʚʳ, ʨʅ ʩʦʣʝʚʦʡ 

ʚʳʪʷʞʢʠ ï 6,13. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʨʝʭ ʩʠʩʪʝʤʘʭ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ï 

ʦʪʚʘʣʴʥʘʷ (ʆ1), ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ (ʆ2) ʠ ʧʦʚʝʨʭʥʦʩʪʥʘʷ (ʆ4), ʧʦ ʯʝʪʳʨʝʤ 

ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ï ʙʝʟ ʫʜʦʙʨʝʥʠʡ (ʋ1), ʩʦʣʦʤʘ 3 ʪ/ʛʘ (ʋ3), ʩʦʣʦʤʘ 3 ʪ/ʛʘ + 

NPK (ʋ5), NPK (ʋ6), ʘ ʪʘʢ ʞʝ ʧʦ ʜʚʫʤ ʩʠʩʪʝʤʘʤ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ ï 

ʙʝʟ ʛʝʨʙʠʮʠʜʦʚ (ɻ1) ʠ ʩ ʛʝʨʙʠʮʠʜʘʤʠ (ɻ2). 
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ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʚʳʨʘʱʠʚʘʣʩʷ ʦʚʝʩ 

ʷʨʦʚʦʡ ʩʦʨʪʘ çʂʨʝʯʝʪè. ʆʩʝʥʴʶ ʚ 2021 ʛʦʜʫ ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʚʥʝʩʝʥʠʝʤ ʩʦʣʦʤʳ 

ʧʦʜ ʧʝʨʚʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʦʚʝʩ ʟʘʜʝʣʳʚʘʣʘʩʴ ʩʦʣʦʤʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʄʠʥʝ-

ʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʚʥʦʩʠʣʠ ʚ ʨʘʩʯʸʪʥʳʭ ʜʦʟʘʭ ʥʘ ʧʣʘʥʠʨʫʝʤʫʶ ʧʨʠʙʘʚʢʫ 

(100 %) ʫʨʦʞʘʷ ʢʫʣʴʪʫʨ (N95P80 K150). ʀʟ ʬʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠʩʴ ʘʟʦʬʦʩʢʘ, ʘʤʤʠʘʯʥʘʷ ʩʝʣʠʪʨʘ ʠ ʭʣʦʨʠʩʪʳʡ ʢʘʣʠʡ. ʇʦʩʝʚʳ ʦʚʩʘ ʦʙʨʘʙʘ-

ʪʳʚʘʣʠʩʴ ʛʝʨʙʠʮʠʜʦʤ ɸʛʨʠʪʦʢʩ ʚ ʥʦʨʤʝ 1,0 ʣ/ʛʘ. ʆʧʨʳʩʢʠʚʘʥʠʝ ʧʦʩʝʚʦʚ ʧʨʦʚʦ-

ʜʠʣʦʩʴ ʚ ʬʘʟʝ ʢʫʱʝʥʠʷ ʢʫʣʴʪʫʨʳ ʜʦ ʚʳʭʦʜʘ ʚ ʪʨʫʙʢʫ ʚʝʩʥʦʡ ʧʦ ʬʦʥʘʤ ʩ ʠʥʪʝʛ-

ʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ: ʩʦ-

ʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦ ʤʝʪʦʜʫ ʀ.ɺ. ʊʶʨʠʥʘ (ʚʘʨʠʘʥʪ ʎʀʅɸʆ), 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʘ ʛʘʟʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, çʜʳʭʘʥʠʝè ʧʦʯʚʳ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ɻʘʣʩʪʷʥʫ. ɺʝʣʠʯʠʥʘ ʫʨʦʞʘʷ ʫʯʠʪʳʚʘʣʘʩʴ ʩʧʣʦʰʥʳʤ ʧʦʜʝʣʷ-

ʥʦʯʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʝʨʝʩʯʝʪʦʤ ʥʘ ʘʙʩʦʣʶʪʥʦ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʂ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʫʨʦʚʝʥʴ ʧʦʯ-

ʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʦʪʥʦʩʠʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʦʯʚʳ ʠ ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʛʫʤʫʩ. ʆʜʥʘʢʦ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʝʜʝʥʠʠ ʟʝʤʣʝʜʝʣʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠ-

ʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʊʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʩʠʥ-

ʪʝʟʦʤ ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʙʣʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʈʘʟ-

ʣʠʯʥʳʝ ʧʨʠʝʤʳ ʦʙʨʘʙʦʪʢʠ ʨʝʟʢʦ ʤʝʥʷʶʪ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨ-

ʛʘʥʠʟʤʦʚ ʠ ʤʦʙʠʣʠʟʫʝʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʚ ʩʨʝʜ-

ʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠ ʪʘʢʦʤ ʩʦʯʝʪʘʥʠʠ ʘʛʨʦ-

ʧʨʠʝʤʦʚ (ʪʘʙʣʠʮʘ 1). ʇʨʦʚʝʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʚʝʨʭʥʦʩʪ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʆ4) ʦʙʝʩʧʝʯʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʞʝʛʦʜʥʦʡ ʦʪʚʘʣʴʥʦʡ (ʆ1). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʜʠʬʬʝ-

ʨʝʥʮʠʘʮʠʶ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘ ʩʣʦʠ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

(ʆ1) ʦʪʤʝʯʘʣʦʩʴ ʝʛʦ ʛʦʤʦʛʝʥʥʦʝ ʩʪʨʦʝʥʠʝ, ʩ ʦʜʠʥʘʢʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠ-

ʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙʦʠʭ ʩʣʦʷʭ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʨʠ ʨʝʩʫʨʩʦʩʙʝʨʝ-

ʛʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʢʠ ʥʘʢʘʧʣʠʚʘʣʦʩʴ ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ (0-10 ʩʤ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ (ʆ3) 

ʠʣʠ ʧʦʣʥʳʤ ʦʪʢʘʟʦʤ ʦʪ ʥʝʝ (ʆ4). 

ʉʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʤʥʦʛʦʣʝʪʥʠʝ ʚʝʜʝʥʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʋ6), ʠ 

ʦʩʦʙʝʥʥʦ ʥʘ ʬʦʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʦʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ 

(ʋ5). ɺ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠ ʚʝʜʝʥʠʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʬʦʨʤʠʨʦʚʘʣʩʷ ʛʝʪʝʨʦʛʝʥʥʳʡ ʧʘʭʦʪʥʳʡ ʛʦʨʠʟʦʥʪ, ʩ ʙʦʣʴʰʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʱʝʩʪʚʘ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ (0-10 ʩʤ). 
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ʊʘʙʣʠʮʘ 1 ï ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʨʠ 

ʨʘʟʥʳʭ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ, ʫʜʦʙʨʝʥʠʷ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ 

ɺʘʨʠʘʥʪ 
ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠ-

ʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, % 

ɸʢʪʠʚʥʦʩʪʴ ʬʝʨ-

ʤʝʥʪʘ ʢʘʪʘʣʘʟʘ, 

ʤʣ ʆ2/ʛ ʧʦʯʚʳ 

çɼʳʭʘʥʠʝè ʧʦʯʚʳ, ʤʛ 

ʉʆ2 ʥʘ 10 ʛ ʧʦʯʚʳ ʟʘ 

ʩʫʪʢʠ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, çʆè 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 1,97 3,78 26,50 

ʇʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʘʷ, çʆ3è 
2,25 3,92 26,96 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 2,43
*  

4,01 29,42 

ʅʉʈ05 0,33 Fʬ<F05 Fʬ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, çʋè 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 2,12 4,16 27,83 

ʉʦʣʦʤʘ 3 ʪ/ʛʘ, çʋ3è 2,17 4,15 26,79 

ʉʦʣʦʤʘ + NPK, çʋ5è 2,51
 

3,59
 

27,76 

NPK, çʋ6è 2,41
 

3,70
 

28,14 

ʅʉʈ05 0,19 0,42 Fʬ<F05 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, çɻè 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 2,27 4,00 28,16 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 2,27 3,81
 

27,10 

ʅʉʈ05 Fʬ<F05 0,19 Fʬ<F05 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʩ ʛʝʨʙʠʮʠʜʘʤʠ ʥʝ ʦʢʘʟʳʚʘʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʫʤʠʬʠʢʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʇʨʦʮʝʩʩʳ ʨʘʟʣʦʞʝʥʠʷ ʩʚʝʞʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʛʫʤʫʩʘ ʧʦʯʚ ʥʦʩʷʪ ʩʣʦʞʥʳʡ ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʤ ʫʯʘʩʪʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʦʚʦʜʠʣʩʷ 

ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʘ, ʢʦʪʦʨʘʷ ʪʘʢ ʞʝ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʣʘʛʘʝʪ ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ, ʦʙʨʘʟʫʶʱʫʶʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʜʳʭʘʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʠʯʥʳʭ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʦʢʠʩʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʚʦʜʫ ʠ ʤʦʣʝʢʫʣʷʨʥʳʡ ʢʠʩʣʦʨʦʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʨʝʜʥʝʡ ʦʙʦʛʘʱʝʥʥʦʩʪʠ ʧʦʯ-

ʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʪʘʣʘʟʦʡ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʦʧʳʪʫ ʝʝ ʘʢʪʠʚʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

3,9 ʤʣ ʆ2/ʛ ʧʦʯʚʳ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʠʟʤʝʥʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʠ 

ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʤʝʨʝ ʝʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʉʪʨʦʝʥʠʝ ʧʘʭʦʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦ 

ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʙʳʣʦ ʛʦʤʦʛʝʥʥʳʤ, ʩ ʙʦʣʴʰʝʡ ʢʘʪʘʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʩʣʦʝ 

10-20 ʩʤ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. ɺʳʜʝʣʝʥʠʝ ʨʦʣʠ ʬʘʢʪʦʨʦʚ 

ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘ-

ʮʠʠ ʙʦʣʴʰʝʡ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʣʠʯʘʣʘʩʴ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ (ʆ3), ʘ ʢ ʝʝ ʢʦʥʮʫ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʤʝʯʘʣʘʩʴ 

ʧʨʠ ʝʞʝʛʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ (ʆ4). ɺ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʥʘʠ-

ʤʝʥʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʬʦʥʝ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ (ʆ1). 

ʆʪʤʝʯʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʦʩʠʣʠ ʭʘʨʘʢʪʝʨ ʪʝʥʜʝʥʮʠʡ ʠ ʥʝ ʠʤʝʣʠ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʘʟʣʠʯʠʡ. 
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ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʥʦʡ ʥʦʨʤʳ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

(ʋ6), ʪʘʢ ʠ ʥʘ ʬʦʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʣʦʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ 

(ʋ5) ʧʨʠʚʦʜʠʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʘ ʚ 

ʧʘʭʦʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʘʪʘʣʘʟʳ ʥʘʙʣʶʜʘʣʦʩʴ ʚ 

ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʦʚʩʘ ʥʘ ʬʦʥʝ ʩʠʩʪʝʤʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʦʚ. ʇʝʨʝʜ 

ʫʙʦʨʢʦʡ ʫʨʦʞʘʷ ʵʪʠ ʨʘʟʣʠʯʠʷ ʥʠʚʝʣʠʨʦʚʘʣʠʩʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚ-

ʥʦʩʪʠ ʧʦʯʚ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʜʳʭʘʥʠʝè ʧʦʯʚ - ʚʳʜʝʣʝʥʠʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʧʦ-

ʛʣʦʱʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ʧʦʯʚʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ ʚʳʜʝʣʝʥʠʝ ʉʆ2 ʠʟ 

ʧʦʯʚʳ ʩʦʩʪʘʚʠʣʦ 27,63 ʤʛ ʉʆ2/10 ʛ ʧʦʯʚʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʯʝʥʴ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. çɼʳʭʘʥʠʝè ʧʦʯʚʳ ʪʘʢ ʞʝ ʢʘʢ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ (ʆ4) ʩʢʣʘʜʳʚʘʣʠʩʴ ʫʩʣʦʚʠʷ 

ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠʟ ʧʦʯʚʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʚʝʛʝʪʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʆ1). ʉʠʩʪʝʤʘ ʧʦʚʝʨʭʥʦʩʪʥʦ-

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʆ3) ʟʘʥʠʤʘʣʘ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʫʜʦʙʨʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʬʦʨʤ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʩʠʣʝʥʠʶ çʜʳʭʘʥʠʷè ʧʦʯʚʳ, ʘ ʟʘʜʝʣʢʘ ʩʦʣʦʤʳ, ʥʘʦʙʦʨʦʪ 

ʥʝʤʥʦʛʦ ʝʛʦ ʩʜʝʨʞʠʚʘʣʦ. ʆʪʤʝʯʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦ ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ ʪʘʢʞʝ 

ʥʦʩʠʣʠ ʭʘʨʘʢʪʝʨ ʪʝʥʜʝʥʮʠʡ. ʅʘ ʬʦʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʩʣʦʞʠʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʫʛʥʝʪʝʥʠʷ çʜʳʭʘʥʠʷè ʧʦʯʚʳ ʧʦ ʩʨʘʥʝʥʠʶ ʩ 

ʬʦʥʦʤ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ. 

ʋʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʨʘʱʠʚʘʝʤʦʡ ʢʫʣʴʪʫʨʳ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʫʩʣʦ-

ʚʠʡ: ʢʣʠʤʘʪʠʯʝʩʢʠʭ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʧʦʯʚʝʥʥʳʭ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ, ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘ-

ʥʦʚʠʪʴ ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ ʢʘ-

ʪʘʣʘʟʳ (r= -0,62) ʠ ʩʨʝʜʥʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (0,37) ʚ 

ʧʦʯʚʝ ʠ ʫʨʦʞʘʡʥʦʩʪʴʶ ʦʚʩʘ. ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ çʜʳʭʘʥʠʝʤè ʧʦʯʚʳ ʠ ʚʝʣʠʯʠ-

ʥʦʡ ʫʨʦʞʘʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʩʫʱʝʩʪʚʝʥ-

ʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʟʫʯʘʝʤʳʤʠ ʩʠʩʪʝʤʘʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʟʝʨʥʘ (ʪʘʙʣʠʮʘ 2). ʆʜʥʘʢʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʪʝʥʜʝʥʮʠʶ ʨʦʩʪʘ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʧʨʠ ʚʝʜʝʥʠʠ ʦʪʚʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ (ʆ1) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʤʠ (ʆ3, ʆ4). ɺʝʜʝʥʠʝ ʠʟʫʯʘʝʤʳʭ ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʡ ʦʙʝʩʧʝ-

ʯʠʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ ʦʚʩʘ. ʅʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʙʳʣ 

ʩʦʙʨʘʥ ʧʨʠ ʚʥʝʩʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʥʘ ʬʦʥʝ ʩʦʣʦʤʳ ʚ ʩʨʝʜʥʝʤ ʧʦ 

ʩʠʩʪʝʤʘʤ ʫʜʦʙʨʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʨʙʠʮʠʜʘ ɸʛʨʠʪʦʢʩ ʚ ʧʦʩʝʚʘʭ ʦʚʩʘ ʦʙʝʩ-

ʧʝʯʠʣʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ. 
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ʊʘʙʣʠʮʘ 2 ï ʈʦʣʴ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʦʚʩʘ, ʮ/ʛʘ  
ɺʘʨʠʘʥʪ ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 

ʌʘʢʪʦʨ ɸ. ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, çʆè 

ʆʪʚʘʣʴʥʘʷ, çʆ1è 34,92 

ʇʦʚʝʨʭʥʦʩʪʥʦ-ʦʪʚʘʣʴʥʘʷ, çʆ3è 31,59 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ, çʆ4è 27,31 

ʅʉʈ05 Fʬ<F05 

ʌʘʢʪʦʨ ɺ. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʠʡ, çʋè 

ɹʝʟ ʫʜʦʙʨʝʥʠʡ, çʋ1è 20,28 

ʉʦʣʦʤʘ 3 ʪ/ʛʘ, çʋ3è 27,94
 

ʉʦʣʦʤʘ + NPK, çʋ5è 45,68
 

NPK, çʋ6è 34,24
 

ʅʉʈ05 4,33 

ʌʘʢʪʦʨ ʉ. ʉʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʩʦʨʥʷʢʦʚ, çɻè 

ɹʝʟ ʛʝʨʙʠʮʠʜʦʚ, çɻ1è 29,19 

ʉ ʛʝʨʙʠʮʠʜʘʤʠ, çɻ2è 32,17
 

ʅʉʈ05 1,70 

ɺʳʚʦʜʳ 

1. ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʛʫʤʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʥʘ-

ʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ. ʉʥʠʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʫ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʠ çʜʳʭʘʥʠʷè ʧʦʯʚʳ. 

2. ɿʘʜʝʣʢʘ ʩʦʣʦʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘ-

ʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʝʞʝʛʦʜʥʦʝ ʚʥʝʩʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ. 

ɼʘʥʥʳʝ ʬʦʥʳ ʧʠʪʘʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʘ ʠ ʚʳʜʝʣʝ-

ʥʠʷ ʉʆ2 ʧʦʯʚʦʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. 

3. ʆʙʨʘʙʦʪʢʘ ʧʦʩʝʚʦʚ ʛʝʨʙʠʮʠʜʦʤ çɸʛʨʠʪʦʢʩè ʦʢʘʟʘʣʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷ-

ʥʠʝ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʢʘʪʘʣʘʟʘ, ʥʝʩʢʦʣʴʢʦ ʩʥʠʟʠʣʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ çʜʳ-

ʭʘʥʠʷè ʧʦʯʚʳ. 

4. ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʫʨʦʞʘʡʥʦʩʪʴ ʦʚʩʘ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʣʦʤʳ ʚ ʢʘʯʝʩʪʚʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʜʦʙʨʝʥʠʷ, 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʠʙʘʚʢʫ ʫʨʦʞʘʷ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʟʘʱʠʪʳ ʨʘʩʪʝ-

ʥʠʡ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʨʙʠʮʠʜʘ çɸʛʨʠʪʪʦʢʩè ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʦ ʫʨʦʞʘʡ 

ʟʝʨʥʘ ʦʚʩʘ. 
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ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʷ ʚʳʜʚʠʥʫʣʘ ʛʠʧʦʪʝʟʫ: çɺʝʪʝʨʠʥʘʨʥʳʤ ʚʨʘʯʘʤ ʥʝʦʙʭʦ-

ʜʠʤʦ ʭʦʨʦʰʝʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦ-

ʪʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷè. ɺʦʟʤʦʞʥʦ, ʷ ʦʰʠʙʘʶʩʴ, ʠ ʬʠʟʠʯʝʩʢʠʝ 

ʢʘʯʝʩʪʚʘ ʚʝʪʝʨʠʥʘʨʘ ʥʝ ʪʘʢ ʫʞ ʠ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʜʥʘʢʦ 

ʟʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʣʶʙʦʚʴ ʚʨʘʯʘ ʢ ʩʚʦʝʡ ʧʨʦʬʝʩ-

ʩʠʠ, ʧʦ ʦʧʳʪʫ ʟʥʘʶ, ʯʪʦ ʨʝʙʷʪʘ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʚʝʪʝʨʠʥʘʨʠʶ, ʣʶʙʷʪ ʞʠʚʦʪ-

ʥʳʭ, ʩʪʨʝʤʷʪʩʷ ʠʤ ʧʦʤʦʯʴ, ʩʪʨʝʤʷʪʩʷ ʩʜʝʣʘʪʴ ʜʦʙʨʦ. ʅʘ ʚʩʝ ʵʪʦ ʥʝʦʙʭʦʜʠʤ ʟʘ-

ʧʘʩ ʵʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʩʧʦʨ-

ʪʝ. ʕʪʫ ʪʝʤʫ ʷ ʠ ʧʦʩʪʘʨʘʶʩʴ ʠʟʫʯʠʪʴ. 

ʄʝʪʦʜʠʢʘ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʠʪʤʝ ʞʠʟʥʠ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʚʨʘʯʫ ʧʨʦʩʪʦ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɽʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ: 

- ʚʳʥʦʩʣʠʚʳʤ, ʚʝʜʴ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ; 

- ʙʳʩʪʨʳʤ, ʯʪʦʙʳ ʩʫʤʝʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ; 

- ʩʠʣʴʥʳʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʨʝʘʥʠʤʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ; 

- ʫʤʝʪʴ ʧʨʠʥʠʤʘʪʴ ʩʣʦʞʥʳʝ ʨʝʰʝʥʠʷ. 
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ʏʪʦʙʳ ʨʘʟʚʠʪʴ ʵʪʠ ʥʘʚʳʢʠ, ʩʦʭʨʘʥʠʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʠʟʙʘʚʠʪʴʩʷ 

ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞ-

ʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʷʪʠʝ ʫʪʦʤʣʝʥʠʷ ʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ [1]. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʬʠʟʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʥʝ ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨ, ʜʘ ʠ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʚ ʮʝʣʦʤ, ʪʦʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʬʠ-

ʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʥʘ ʧʦʤʦʛʘʝʪ ʦʪʚʣʝʯʴʩʷ ʦʪ ʝʞʝʜʥʝʚʥʦʡ ʨʫʪʠʥʳ, ʠʟʙʘʚʠʪʴʩʷ 

ʦʪ ʩʪʨʝʩʩʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʭʨʘʥʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʚʨʘʯʘ. 

ʊʘʢ ʤʳ ʤʦʞʝʤ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʧʦʨʪ ʦʪʣʠʯʥʦʝ ʭʦʙʙʠ ʜʣʷ ʤʝʜʠʢʘ. 

ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʭʦʨʦʰʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʦʣʝʟʥʝʡ. ʊʦʣʴʢʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦʟʚʦʣʠʪ 

ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʨʘ-

ʪʠʪʴ ʥʘ ʵʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ [3]. 

ɸʚʠʮʝʥʥʘ (ɸʙʫ ɸʣʠ ʠʙʥ ʉʠʥʘ, 980 -1037 ʥ. ʵ.) ʛʦʚʦʨʠʣ: çʉʘʤʦʝ ʛʣʘʚʥʦʝ ʚ 

ʨʝʞʠʤʝ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʝʩʪʴ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʘ ʟʘʪʝʤ ʨʝʞʠʤ ʧʠʱʠ 

ʠ ʩʥʘ. ʋʤʝʨʝʥʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʥʠʤʘʶʱʠʡʩʷ ʥʝ ʥʫʞʜʘʝʪʩʷ ʥʠ ʚ ʢʘʢʦʤ ʣʝʯʝ-

ʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡè. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯ-

ʨʝʞʜʝʥʠʡ; ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʠʭ ʢʦʨʨʝʢʮʠʷ, ʭʦʨʦʰʦ ʧʦʩʪʘʚ-

ʣʝʥʥʘʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʙʦʨʴʙʳ ʩ ʚʨʝʜ-

ʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ, ʪ.ʝ. ʩ ʚʘʞʥʝʡʰʠ-

ʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 

ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʚ ʚʠʜʝ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʝʜʩʪʚʦʤ 

ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʫʶ ʦʙʷʟʘʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. çʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʝʥʠʝ ʫʩ-

ʣʦʚʠʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʪʨʫʜʘ ʠ ʙʳʪʘ, ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʬʠʟ-

ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʱʝʩʪʚʦ ʧʨʦʬʠʣʘʢʪʠʢʠè. 

ɹʣʘʛʦʜʘʨʷ ʨʫʩʩʢʠʤ ʫʯʝʥʳʤ ʀ.ɺ. ʄʫʨʘʚʦʚʫ ʠ ʄ.ʈ. ʄʦʛʝʥʜʦʚʠʯʫ ʤʳ ʤʦʞʝʤ 

ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʪʨʝʥʠʨʦʚʢʘ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʠ ʢʦʦʨʜʠʥʠʨʫʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʎʅʉ, ʥʘ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ [2]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʏʝʪʢʦ ʧʦʥʷʚ ʟʥʘʯʠʤʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʞʠʟʥʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ: çʂʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ ʬʠʟʠ-

ʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʚʨʘʯʫ ʥʘʚʳʢʠ?è. ʗ ʥʘʰʣʘ ʤʥʦʞʝʩʪʚʦ ʫʧ-

ʨʘʞʥʝʥʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭ, ʠʣʠ ʠʥʳʭ ʢʘʯʝʩʪʚ, ʚʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: 

- ɺʥʠʤʘʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 
ʚʳʧʦʣʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʠʡ: ʙʝʛ ʚ ʩʨʝʜʥʝʤ ʠ ʙʳʩʪʨʦʤ ʪʝʤʧʝ ʩ ʦʜʥʦ-

ʚʨʝʤʝʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ ʜʣʷ ʨʫʢ ʠ ʥʦʛ, ʙʝʛ ʧʦʜ ʛʦʨʫ ʤʝʞʜʫ ʜʝʨʝʚʴ-
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ʷʤʠ, ʧʨʳʞʢʠ ʚ ʜʣʠʥʫ ʠ ʚ ʚʳʩʦʪʫ ʩ ʨʘʟʙʝʛʘ, ʤʝʪʘʥʠʝ ʣʝʛʢʦʘʪʣʝʪʠʯʝʩʢʠʭ ʩʥʘ-

ʨʷʜʦʚ, ʞʦʥʛʣʠʨʦʚʘʥʠʝ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʤʷʯʘʤʠ, ʝʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʧʦ ʰʦʩʩʝ 

ʠʣʠ ʚ ʣʝʩʫ, ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ. 

- ʆʧʝʨʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ï ʙʝʛ ʧʦʜ ʛʦʨʫ ʤʝʞʜʫ 

ʜʝʨʝʚʴʷʤʠ, ʝʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʝ, ʩʢʦʨʦʩʪʥʦʡ ʩʧʫʩʢ ʥʘ ʣʳʞʘʭ, ʩʧʦʨʪʠʚʥʳʝ ʠʛ-

ʨʳ, ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʠʩʢʘ ʠ ʦʧʘʩʥʦʩʪʠ, ʩ ʙʦʣʴʰʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʧʨʳʞʢʠ ʚ ʛʣʫʙʠʥʫ, ʙʝʛ ʩ ʛʦʨʳ ʧʦ ʩʣʦʞʥʦʤʫ ʤʘʨʰʨʫ-

ʪʫ, ʧʨʳʞʢʠ ʥʘ ʙʘʪʫʪʝ, ʟʘʥʷʪʠʷ ʘʣʴʧʠʥʠʟʤʦʤ. 

- ɺʦʣʝʚʳʝ ʢʘʯʝʩʪʚʘ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʘʤʦʦʙʣʘʜʘʥʠʷ, ʚʳʜʝʨʞʢʫ, ʥʘ-

ʩʪʦʡʯʠʚʦʩʪʴ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ ʪʨʝʥʠʨʫʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝ-

ʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ [3]. 
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ɼʘʥʥʘʷ ʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʚ ʩʠʣʫ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ 

ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʩʨʝʜʩʪʚ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʤʝ-

ʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʚʦʟʤʦʞʥʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʴʪʫʨʝ. 

ɺʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʬʠʟʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ ʯʝʣʦʚʝʢʘ, ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʬʠʟʠʯʝʩʢʦʤʫ ʧʝʨʝʫʪʦʤʣʝʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʤʳʰʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʳʥʦʩʣʠʚʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʟʥʝʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʚʳʩʪʫʧaʝʪ ʚʘʞʥʦʡ ʩʦʩʪaʚʣʷʶʱʝʡ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʚ ʩʧʦʨʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʣʫʞʠʪ ʧʨʝʜʧʦʩʳʣʢʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. 

ʇʦʣʴʟʘ ʦʪ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʯʝʚʠʜʥʘ ï ʧʦʚʳʰʘʝʪʩʷ ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ, 

ʫʢʨʝʧʣʷʝʪʩʷ ʩʝʨʜʮʝ, ʜʳʭʘʪʝʣʴʥʘʷ ʠ ʥʝʨʚʥʘʷ ʩʠʩʪʝʤʳ, ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʟʘʨʷʜ 

ʙʦʜʨʦʩʪʠ ʠ ʦʪʣʠʯʥʦʝ ʥʘʩʪʨʦʝʥʠʝ. 

ʅʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʵʪʦ ʢʘʯʝʩʪʚʦ ʨʘʟʦʚʴʝʪʩʷ ʫ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 

ʧʨʦʮʝʩʩʝ ʟʘʥʷʪʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʩʧʦʨʪʦʤ, ʥʘʩʪʦʣʴʢʦ ʫʩʧʝʰʥʦʡ ʠ ʨʘʟ-

ʥʦʦʙʨʘʟʥʦʡ ʤʦʞʝʪ ʙʳʪʴ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʮʝʣʦʤ. 

ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ, ʫʨʦʚʥʝʤ ʦʙ-

ʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʢʦʦʨʜʠʥʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʧʨʠ ʵʪʦʤ ʠʛʨʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʵʢʦʥʦʤʠʟʘʮʠʷ 

ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʢʦʦʨʜʠʥʘʮʠʷ ʜʚʠʞʝʥʠʡ ʠ 

ʩʠʣʘ ʧʩʠʭʠʯʝʩʢʠʭ, ʦʩʦʙʝʥʥʦ ʚʦʣʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʯʝʣʦʚʝʢʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʘʤʘ ʩʫʱʥʦʩʪʴ ʚʳʥʦʩʣʠʚʦʩʪʠ, 

ʝʸ ʚʠʜʳ ʠ ʤʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚʘʤʠ ʣʸʛʢʦʡ ʘʪʣʝʪʠʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ ʨʘʙʦʪʳ ʚʳʜʝʣʷʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʚʳʥʦʩʣʠʚʦ-

ʩʪʠ: 

- ʦʙʱʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ; 

- ʩʧʝʮʠʘʣʴʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ. 

ʆʙʱʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʠ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʤʳʰʝʯʥʦʡ ʨʘʙʦʪʳ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʪʨʝ-

ʙʫʶʱʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ. 

ʋʨʦʚʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʦʙʫʩʣʘʚʣʠʚʘ-

ʝʪʩʷ ʘʵʨʦʙʥʳʤʠ (ʜʳʭʘʪʝʣʴʥʳʤʠ) ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʨʛʘʥʠʟʤʘ. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ ʠ ʩʦʩʪʦʷʥʠʠ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʉʧʝʮʠʘʣʴʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʧʦʣʥʝ-

ʥʠʶ ʨʘʙʦʪʳ ʠ ʧʨʝʦʜʦʣʝʥʠʶ ʫʪʦʤʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷ-

ʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʭʘʨʘʢʪʝʨ ʚʳʥʦʩʣʠʚʦ-

ʩʪʠ, ʧʨʦʷʚʣʷʝʤʦʡ ʚ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʤʳʰʝʯʥʳʭ 

ʛʨʫʧʧ, ʧʨʠʥʠʤʘʶʱʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʚʳʥʦʩʣʠ-

ʚʦʩʪʴ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʦʪʘʣʴʥʫʶ (ʧʨʦʷʚʣʷʝʤʫʶ, ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʨʘʙʦʪʝ ʫʯʘʩʪʚʫ-

ʝʪ ʩʚʳʰʝ 2/3 ʚʩʝʭ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ, ʨʝʛʠʦʥʘʣʴʥʫʶ (ʢʦʛʜʘ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠ-
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ʨʫʝʪ ʦʪ1/3 ʜʦ 2/3 ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ) ʠ ʣʦʢʘʣʴʥʫʶ (ʢʦʛʜʘ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ 

ʤʝʥʝʝ 1/3 ʦʙʱʝʛʦ ʯʠʩʣʘ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ.  

ʉʧʝʮʠʘʣʴʥʘʷ ʚʳʥʦʩʠʪʴ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 3 ʚʠʜʘ: ʩʠʣʦʚʫʶ, ʩʢʦʨʦʩʪʥʫʶ ʠ ʢʦ-

ʦʨʜʠʥʘʮʠʦʥʥʫʶ. 

ʉʠʣʦʚʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʝʦʜʦʣʝʚʘʪʴ ʚʥʝʰʥʝʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

ɼʘʥʥʳʡ ʚʠʜ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʣʦʚʳʤ ʩʧʦʩʦʙʥʦʩʪʷʤ. 

ʉʢʦʨʦʩʪʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʫʪʦʤʣʝʥʠʶ 

ʧʨʠ ʥʘʛʨʫʟʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʣʠ ʙʣʠʟʢʦʡ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ (ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʡ) 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʡ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʦʩʪʠʛʥʫʪʘʷ ʩʢʦʨʦʩʪʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʫʪʦʤʣʝʥʠʝ. 

ʂʦʦʨʜʠʥʘʮʠʦʥʥʘʷ ʚʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʛʘʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. ɺ 

ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʳʞʢʦʚʳʭ ʜʠʩʮʠʧʣʠʥʘʭ, ʤʝʪʘʥʠʷʭ 

ʠ ʤʥʦʛʦʙʦʨʴʝ, ʛʜʝ ʥʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʦʨʝʚʥʦʚʘʥʠʡ, ʩʧʦʨʪʩʤʝʥʳ ʦʩʪʘ-

ʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʚʪʦʨʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʦʞʥʳʝ ʜʚʠʞʝʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʄʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ: ʇʦʚʪʦʨʥʦ ï ʠʥʪʝʨʚʘʣʴʥʦʝ 

ʫʧʨʘʞʥʝʥʠʝ ʚ ʘʵʨʦʙʥʦʤ ʨʝʞʠʤʝ. ʇʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝʩʷ ʧʨʦʜʫʮʠʨʦʚʘʥʠʝʤ ʤʳʰʝʯʥʦʡ ʵʥʝʨ-

ʛʠʝʡ ʩ ʫʯʘʩʪʠʝʤ ʢʠʩʣʦʨʦʜʘ. ʕʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʙʝʛʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʭ 

ʦʪʨʝʟʢʦʚ ʩ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʥʘʛʨʫʟʢʠ 2-5 ʤʠʥʫʪ, 

ʧʨʦʙʝʛʘʥʠʝ ʦʪʨʝʟʢʦʚ ʩ ʧʝʨʝʤʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ (2-5 ʤʠʥʫʪ), ʙʳʩʪʨʘʷ ʭʦʜʴ-

ʙʘ (5-10 ʤʠʥʫʪ), ʩʧʦʨʪʠʚʥʘʷ ʭʦʜʴʙʘ (5-10 ʤʠʥʫʪ). ʂʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ ʦʪ 3-ʭ 

ʜʦ 6-ʪʠ, ʩ ʧʘʫʟʘʤʠ ʦʪʜʳʭʘ ʜʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʏʉʉ 110-120 ʫʜʘʨʦʚ ʚ ʤʠʥʫʪʫ. 

ʄʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ ʩʢʦʨʦʩʪʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ: ʀʥʪʝʨʚʘʣʴʥʦʝ ʫʧ-

ʨʘʞʥʝʥʠʝ ʚ ʘʥʘʵʨʦʙʥʦ-ʘʣʘʢʪʘʪʥʦʤ ʨʝʞʠʤʝ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʧʦʚʪʦʨʥʦʛʦ ʠʥʪʝʨ-

ʚʘʣʴʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʦʷʚʣʝʥʠʝ ʩʢʦʨʦʩʪʥʦʡ ʚʳ-

ʥʦʩʣʠʚʦʩʪʠ ʚ ʨʘʙʦʪʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʛʜʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝ-

ʪʘʶʪ ʧʨʦʮʝʩʩʳ ʙʝʩʢʠʩʣʦʨʦʜʥʦʛʦ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʤʳʰʝʯʥʦʡ ʵʥʝʨʛʠʠ ʩ ʤʦʙʠʣʠ-

ʟʘʮʠʝʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʢʨʝʘʪʠʥʬʦʩʬʘʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʙʠʦʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʧʘʩʦʚ ʢʨʝʘʪʠʥʬʦʩʬʘʪʘ ʚ ʤʳʰʮʘʭ ʙʝʟ ʜʦʩ-

ʪʘʚʢʠ ʢʠʩʣʦʨʦʜʘ ʠ ʣʠʰʴ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʠʠ ʛʣʠʢʦʣʠʪʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ). ɼʣʷ 

ʪʘʢʦʛʦ ʚʘʨʠʘʥʪʘ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʯʝʨʪʳ: 

- ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʚ ʩʝʨʠʡʥʦ ʧʦʚʪʦʨʷʝʤʳʭ ʨʘʙʦʯʠʭ ʬʘʟʘʭ 

ʧʨʝʜʝʣʴʥʘʷ ʠʣʠ ʙʣʠʟʢʘʷ ʢ ʧʨʝʜʝʣʴʥʦʡ (ʥʘʧʨʠʤʝʨ, ʧʨʦʙʝʛʘʥʠʝ ʦʪʨʝʟʢʦʚ ʩʧʨʠʥ-

ʪʝʨʩʢʦʡ ʜʠʩʪʘʥʮʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 80-90 % ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʦʡ); 

- ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʙʦʯʝʡ ʬʘʟʳ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 25-35 ʩʝʢʫʥʜ (ʯʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʥʘʧʨʠʤʝʨ, ʫ ʜʦʩʪʘʪʦʯʥʦ 

ʪʨʝʥʠʨʦʚʘʥʥʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʙʝʛ ʜʦ 200 ʤʝʪʨʦʚ); 

- ʯʠʩʣʦ ʧʦʚʪʦʨʥʳʭ ʥʘʛʨʫʟʦʢ ʚ ʦʜʥʦʡ ʩʝʨʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ ʠ ʥʦʨʤʠʨʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʠ ʧʦʚʪʦʨʝʥʠʷʭ ʟʘʜʘʥʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ;  
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- ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʧʦʚʪʦʨʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʚ ʩʝʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʳ ï ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2-3 ʤʠʥ., ʘ ʤʝʞʜʫ ʩʝʨʠʷʤʠ ï 7-10 ʤʠʥ.; ʚ ʤʝʞʧʦ-

ʚʪʦʨʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚʦʟʤʦʞʥʦ ʚʢʣʶʯʘʪʴ ʤʘʣʦʠʥʪʝʥʩʠʚʥʳʝ ʜʚʠʞʝʥʠʷ, ʩʭʦʜʥʳʝ 

ʧʦ ʬʦʨʤʝ ʩ ʜʚʠʞʝʥʠʷʤʠ ʚ ʨʘʙʦʯʠʭ ʬʘʟʘʭ.  

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʤʝʪʦʜʦʚ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʫʧʨʘʞʥʝʥʠʷ ʧʨʝʜʲʷʚ-

ʣʷʶʪ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ, ʧʦʵʪʦʤʫ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʫʶ 

ʧʦʜʛʦʪʦʚʢʫ ʩ ʧʦʤʦʱʴʶ ʠʥʳʭ ʤʝʪʦʜʦʚ. ʉʫʱʝʩʪʚʝʥʥʦ ʪʘʢʞʝ, ʯʪʦ ʣʶʙʦʡ ʠʟ ʥʠʭ 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʝʜʠʥʩʪʚʝʥʥʦ ʦʧʨʘʚʜʘʥʥʳʤ. ʕʬʬʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʷʜʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʩʦʯʝʪʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʮʝʣʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʵʪʘʧʘ ʟʘʥʷʪʠʡ ʠ ʜʨʫʛʠʭ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚ.  

ʄʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ: ʉʦʙʩʪʚʝʥʥʦ, ʛʦʚʦʨʠʪʴ ʦ 

ʨʘʟʚʠʪʠʠ ʩʠʣʦʚʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʨʝʜʩʪʚʘʤʠ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʠ 

ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʝ ʩʦʚʩʝʤ ʢʦʨʨʝʢʪʥʦ. ɿʜʝʩʴ ʨʝʯʴ ʠʜʝʪ ʦ ʣʝʛʢʦʘʪʣʝʪʠʯʝʩʢʠʭ ʤʝ-

ʪʦʜʠʢʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʜʨʫʛʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ (ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ) 

ï ʪʷʞʝʣʦʡ ʘʪʣʝʪʠʢʠ, ʘʪʣʝʪʠʯʝʩʢʦʡ ʛʠʤʥʘʩʪʠʢʠ. ɺʘʞʝʥ ʧʦʜʙʦʨ ʫʧʨʘʞʥʝʥʠʡ ʠ 

ʩʧʦʩʦʙ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ, ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʙʳʩʪʨʦʪʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʧʨʘʞʥʝʥʠʷ ʧʦʜʙʠʨʘʶʪʩʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʪʝʤʧʦʚʦʛʦ ʠʭ ʚʳ-

ʧʦʣʥʝʥʠʷ: ʨʳʚʢʠ, ʨʘʟʥʦʞʢʠ, ʚʳʧʨʳʛʠʚʘʥʠʷ, ʚʳʪʘʣʢʠʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩ-

ʥʦʚʥʳʭ ʤʝʪʦʜʠʢʠ: çʢʨʫʛʦʚʘʷè ï ʢʦʛʜʘ ʥʘʙʦʨ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʚʳʧʦʣ-

ʥʷʝʪʩʷ ʦʜʥʦ ʟʘ ʜʨʫʛʠʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʘʫʟʘʤʠ ʦʪʜʳʭʘ; çʠʟ ʨʫʢ ʚ ʨʫʢʠè - ʨʘ-

ʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʧʘʨʝ, ʧʦʢʘ ʦʜʠʥ ʚʳʧʦʣʥʷʝʪ ʫʧʨʘʞʥʝʥʠʝ, ʚʪʦʨʦʡ ʦʪʜʳʭʘ-

ʝʪ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʙʦʣʴʰʘʷ ʰʪʘʥʛʘ (15-25 ʢʛ.), ʛʠʨʷ 16-24 ʢʛ, ʥʝʙʦʣʴ-

ʰʠʝ ʛʘʥʪʝʣʠ (ʜʦ 10 ʢʛ.). ɼʦʩʪʦʠʥʩʪʚʘ ʤʝʪʦʜʘ ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʧʨʦʩʪʦʪʘ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʷʭ, ʤʠʥʠʤʫʤ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʄʝʪʦʜʠʢʘ ʚʦʩʧʠʪʘʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ: ʅʝʢʦʪʦʨʳʝ 

ʤʝʪʦʜʳ ʚʦʩʧʠʪʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʠ ʚʝʩʴʤʘ ʫʟʢʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʊʘʢ, ʧʨʠ ʚʦʩʧʠʪʘʥʠʠ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʚʝʨʝʥ-

ʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦ ʩʣʦʞʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʥʝʨʝʜʢʦ 

ʧʨʠʤʝʥʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʪʨʝʥʠʨʦʚʢʠ ʩ ʥʘʧʨʘʚʣʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʫʥʢʮʠʡ ʚʝʩʪʠʙʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʥʝʤʘʣʦʚʘʞ-

ʥʫʶ ʩʪʦʨʦʥʫ ʤʝʪʦʜʠʢʠ ʚʦʩʧʠʪʘʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʡ ʚʳʥʦʩʣʠ-

ʚʦʩʪʠ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʩʨʝʜʩʪʚʘʭ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʠ, ʪʦ ʨʝʯʴ ʠʜʝʪ ʦ ʩʧʝʮʠʘʣʴʥʳʭ 

ʫʧʨʘʞʥʝʥʠʷʭ, ʬʦʨʤʠʨʫʶʱʠʭ ʪʝʭʥʠʢʫ: ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʙʝʛʦʚʳʝ ʫʧ-

ʨʘʞʥʝʥʠʷ, ʤʥʦʛʦʩʢʦʢʠ, ʫʧʨʘʞʥʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ (ʣʝʛʢʦʘʪʣʝʪʠʯʝʩʢʠʤʠ 

ʙʘʨʴʝʨʘʤʠ), ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ. 

ɺʩʝ ʵʪʠ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠʨʫʶʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʬʘʢʪʦʨʳ ʚʳʥʦʩʣʠʚʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʦ-

ʛʦ ʨʦʜʘ ʤʝʪʦʜʳ ʧʨʠʚʣʝʢʘʶʪ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʚʥʠʤʘʥʠʝ, ʩʪʘʥʦʚʷʩʴ ʧʨʝʜʤʝʪʦʤ 

ʫʛʣʫʙʣʝʥʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʇʦʥʷʪʥʦ, ʦʜʥʘʢʦ, ʯʪʦ ʯʝʤ ʫʞʝ ʨʝ-

ʘʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʝʪʦʜʘ, ʪʝʤ ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʥ ʟʘʪʨʘʛʠʚʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʙʱʠʭ ʬʘʢʪʦʨʦʚ ʚʳʥʦʩʣʠʚʦʩʪʠ. ʕʪʠʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʩʦʯʝʪʘʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʩ ʤʝʪʦʜʘʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʧʦʟʚʦʣʠʣʦ 
ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚʳʥʦʩʣʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʚʳ-
ʧʦʣʥʝʥʠʶ ʢʘʢʦʡ-ʣʠʙʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʝʟ ʩʥʠʞʝʥʠʷ ʝʸ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɼʣʷ ʨʘʟ-
ʚʠʪʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʰʠʨʦʢʠʡ ʢʨʫʛ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 
ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʠ ʩʧʦʨʪʠʚʥʦʡ ʪʨʝʥʠʨʦʚʢʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, 
ʯʪʦ ʨʘʟʣʠʯʘʶʪ ʨʘʟʥʳʝ ʚʠʜʳ ʚʳʥʦʩʣʠʚʦʩʪʠ ï ʦʙʱʫʶ (ʢ ʣʶʙʳʤ ʚʠʜʘʤ ʬʠʟʢʫʣʴ-
ʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʠ ʩʧʝʮʠʘʣʴʥʫʶ (ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʬʠʟ-
ʢʫʣʴʪʫʨʥʦ-ʩʧʦʨʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ). ʉʥʘʯʘʣʘ ʨʘʟʚʠʚʘʶʪ ʦʙʱʫʶ ʚʳʥʦʩʣʠ-
ʚʦʩʪʴ, ʧʦʪʦʤ, ʥʘ ʝʝ ʦʩʥʦʚʝ ï ʩʧʝʮʠʘʣʴʥʫʶ. ʄʝʪʦʜʠʢʘ ʨʘʟʚʠʪʠʷ ʦʙʱʝʡ, ʘ ʟʘʪʝʤ ʠ 
ʩʧʝʮʠʘʣʴʥʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʮʠʢ-
ʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ (ʧʦʩʢʦʣʴʢʫ ʨʝʯʴ ʦ ʩʨʝʜʩʪʚʘʭ ʣʝʛʢʦʡ 
ʘʪʣʝʪʠʢʠ, ʪʦ ʵʪʦ ʙʝʛ, ʩʧʦʨʪʠʚʥʘʷ ʭʦʜʴʙʘ) ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥ-
ʩʠʚʥʦʩʪʠ ʠ ʜʣʠʥʳ ʜʠʩʪʘʥʮʠʠ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʯʝʨʪ ʤʝʪʦʜʠʢʠ ï ʧʦʩʪʦʷʥʩʪʚʦ ʠ 
ʨʝʛʫʣʷʨʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʫʧʨʘʞʥʝʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʣʝʛʢʘʷ ʘʪʣʝʪʠʢʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʙʩʦʣʶʪʥʦ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʯʝʣʦʚʝʢʘ. ɸ ʚ ʩʠʣʫ 
ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʟʘʥʷʪʠʡ ʩʪʫʜʝʥʪʦʚ ɺʋ-
ɿʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ʇʨʠʯʝʤ ʩʨʝʜʩʪʚʘ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʠ 
ʜʦʩʪʫʧʥʳ ʢʘʢ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʨʘʟʚʠʪʠʝ 
ʦʙʱʝʡ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʪʘʢ ʠ ʚ ʧʦʤʝʱʝʥʠʠ (ʠʛʨʦʚʦʤ ʟʘʣʝ), ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ ʚʳʥʦʩʣʠʚʦʩʪʠ. ɻʦʚʦʨʷ ʦ ʜʦʩʪʫʧʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʟʘʤʝ-
ʪʠʪʴ, ʯʪʦ ʟʘʥʷʪʠʷ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚʦʦʙʱʝ ʥʝ ʪʨʝʙʫʶʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʦʧʦʣ-
ʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʢʨʦʤʝ ʙʝʛʦʚʦʡ ʜʦʨʦʞʢʠ), ʘ ʜʣʷ ʟʘʥʷʪʠʡ ʚ ʧʦʤʝʱʝʥʠʠ 
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ɻʠʧʦʜʠʥʘʤʠʷ ï ʙʦʣʝʟʥʴ XXI ʚʝʢʘ 

 

ɼ.ʉ. ʉʳʨʦʝʞʠʥʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʈ.ɺ. ʉʪʨʫʞʢʦ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʛʠ-

ʧʦʜʠʥʘʤʠʠ ʩʪʫʜʝʥʪʦʚ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ ʟʘ 2023 ʛʦʜ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʠʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ, ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʴ, ʛʠ-
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Abstract. This article is devoted to the problem of studying the level of physi-

cal inactivity of students of the Yaroslavl State Agricultural Academy in 2023. 
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ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʛʘʨʤʦʥʠʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʩʪʫʜʝʥʪʘ ʷʚʣʷ-

ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʇʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ 

ʫʯʝʙʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʚʳʩʰʝʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ ʠ ʜʦʤʘ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʦʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ ʚ ʨʝʞʠʤʝ ʜʥʷ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʚʠ-

ʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʧʦʷʚʣʝʥʠʝ ʛʠʧʦʢʠʥʝʟʠʠ, ʢʦʪʦʨʘʷ ʤʦ-

ʞʝʪ ʚʳʟʚʘʪʴ ʨʷʜ ʩʝʨʴʸʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ ʩʪʫʜʝʥʪʘ. ʉʪʫʜʝʥʪʘʤ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʭʦʜʠʪʩʷ ʦʛʨʘʥʠʯʠʚʘʪʴ ʩʚʦʶ ʝʩʪʝʩʪʚʝʥʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʥʦ ʠ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʫʜʦʙʥʫʶ ʜʣʷ ʥʠʭ ʩʪʘʪʠʯʝʩʢʫʶ ʧʦʟʫ, ʩʠ-

ʜʷ ʟʘ ʧʘʨʪʦʡ ʚ ɺʋɿʝ ʠʣʠ ʫʯʝʙʥʳʤ ʩʪʦʣʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʠʛʠʝʥʠʩʪʦʚ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʜʦ 82-85% ʜʥʝʚʥʦʛʦ ʚʨʝʤʝʥʠ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ (ʩʠʜʷ). ʆʙʱʘʷ ʜʚʠʛʘʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʩ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ʧʘʜʘʝʪ ʧʦʯʪʠ ʥʘ 50%. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʟʢʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 
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ʩʪʫʜʝʥʪʦʚ ʠ ʧʦʚʳʰʝʥʠʝʤ ʠʭ ʣʠʯʥʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʩʝʤʝʡ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʫʢʨʝʧʣʝʥʠʷ ʩʚʦʝʛʦ ʟʜʦʨʦʚʴʷ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʧʨʦʚʝʩʪʠ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʟʥʘʶʪ ʣʠ ʦʥʠ, ʯʪʦ ʪʘʢʦʝ ʛʠʧʦ-

ʜʠʥʘʤʠʷ ʠ ʢʘʢʦʚʳ ʝʝ ʧʦʩʣʝʜʩʪʚʠʷ; 

- ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʢ ʜʘʥ-

ʥʦʡ ʧʨʦʙʣʝʤʝ; 

- ʦʙʦʙʱʠʪʴ ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʦʜʠʥʘʤʠʠ. 

ʇʦ ʚʩʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʢʪʦʨʘ ʠ ʫʯʝʥʳʝ ʜʘʚʥʦ ʫʞʝ ʙʴʶʪ ʪʨʝʚʦ-

ʛʫ, ʦʙʝʩʧʦʢʦʝʥʥʳʝ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʥʳʭ ʣʶʜʝʡ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ, 

ʚʢʣʶʯʘʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. ʄʥʦʛʠʝ ʚʨʘʯʠ ʩʚʷʟʳʚʘʶʪ ʩ ʦʞʠʨʝʥʠʝʤ ʨʦʩʪʦʤ 

ʯʠʩʣʘ ʩʝʨʜʝʯʥʦ ï ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʥʠʞʝʥʠʝ ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʚʠʪʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. 

ɿʘʜʘʯʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʷʚʣʷʝʪʩʷ ʧʨʝʚʨʘʱʝʥʠʝ ʧʨʦʛʨʝʩʩʘ ʠʟ ʩʢʨʳʪʦʛʦ 

ʚʨʘʛʘ ʚ ʜʨʫʛʘ ʠʣʠ ʩʦʶʟʥʠʢʘ. 

ɻʠʧʦʜʠʥʘʤʠʷ (ʦʪ ʛʨʝʯʝʩʢʦʛʦ hypo ï ʚʥʠʟʫ ʠ dynamis ï ʩʠʣʘ) ï ʩʥʠʞʝʥʠʝ 

ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʠʜʷʯʠʤ ʦʙʨʘʟʦʤ ʞʠʟʥʠ ʠ ʦʛʨʘʥʠʯʝʥʠ-

ʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɻʠʧʦʜʠʥʘʤʠʶ ʝʱʝ ʥʘʟʳʚʘʶʪ ʙʦʣʝʟʥʴʶ ʩʦʚʨʝʤʝʥ-

ʥʦʩʪʠ ʠ ʦʙʦʨʦʪʥʦʡ ʩʪʦʨʦʥʦʡ ʧʨʦʛʨʝʩʩʘ. 

ʉʠʤʧʪʦʤʳ ʠ ʧʦʷʚʣʝʥʠʝ ʛʠʧʦʜʠʥʘʤʠʠ. ɺʳʷʚʠʪʴ ʚʩʝ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʥʝ ʪʘʢ 

ʫʞ ʩʣʦʞʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʦ ʚʨʝʤʝʥʝʤ ʥʘʯʠʥʘʶʪ ʜʘʚʘʪʴ ʦ ʩʝʙʝ ʟʥʘʪʴ. ʊʘʢ, ʢ ʧʨʠ-

ʤʝʨʫ, ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʘʣʴʮʠʷ ʚ ʢʦʩʪʷʭ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʯʘʩʪʳʭ 

ʧʝʨʝʣʦʤʦʚ. ʇʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʫ ʣʶʜʝʡ ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʠ ʪʘʢʠʝ ʩʠʤʧʪʦʤʳ 

ʢʘʢ ʯʘʩʪʳʝ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʯʨʝʟʤʝʨʥʘʷ ʥʝʨʚʦʟʥʦʩʪʴ, ʙʝʩʩʦʥʥʠʮʘ, ʦʙʱʘʷ ʫʩʪʘ-

ʣʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʊʘʢ ʢʘʢ ʛʠʧʦʜʠʥʘʤʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳ-

ʚʘʝʪʩʷ ʠ ʥʘ ʨʘʙʦʪʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫ ʙʦʣʴʥʦʛʦ ʥʘʯʠ-

ʥʘʝʪ ʦʪʤʝʯʘʪʴʩʷ ʯʨʝʟʤʝʨʥʘʷ ʚʦʟʙʫʜʠʤʦʩʪʴ, ʪʦ ʝʩʪʴ ʝʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʝʫʨʘʚʥʦʚʝʰʝʥʥʳʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘ ʣʠʮʦ ʥʝ ʪʦʣʴʢʦ ʥʝʚʨʘ-

ʩʪʝʥʠʷ, ʥʦ ʠ ʘʩʪʝʥʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ. 

ɽʱʝ ʦʜʥʠʤ ʜʦʚʦʣʴʥʦ ʯʘʩʪʳʤ ʧʨʠʟʥʘʢʦʤ ʛʠʧʦʜʠʥʘʤʠʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ 

ʧʦʚʳʰʝʥʠʝ ʘʧʧʝʪʠʪʘ, ʣʶʜʠ ʧʦʛʣʦʱʘʶʪ ʧʠʱʫ ʚ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ɻʠʧʦʢʠʥʝʟʠʷ ʥʘ ʬʦʥʝ ʯʨʝʟʤʝʨʥʦʛʦ ʧʠʪʘʥʠʷ ʩ ʙʦʣʴʰʠʤ ʠʟʙʳʪʢʦʤ ʫʛʣʝʚʦ-

ʜʦʚ ʠ ʞʠʨʦʚ ʚ ʜʥʝʚʥʦʤ ʨʘʮʠʦʥʝ, ʘ ʪʘʢʞʝ ʯʨʝʟʤʝʨʥʳʡ ʚʳʭʦʜ ʢʘʣʴʮʠʷ ʤʦʞʝʪ ʚʝʩ-

ʪʠ ʢ ʦʞʠʨʝʥʠʶ. ɺʩʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʘʢʞʝ ʨʘʟʚʠ-

ʪʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ. 

ʄʝʪʦʜʠʢʘ 

ɻʠʧʦʜʠʥʘʤʠʷ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ʕʪʦ ʩʦʩʪʦʷʥʠʝ ʩʧʦʩʦʙʥʦ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʡ ʤʥʦʛʠʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩ-

ʪʝʤ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚʨʘʯʠ ʚʩʝʛʦ ʤʠʨʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʜʝʣʷʶʪ ʛʠʧʦʜʠʥʘʤʠʠ 

ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚʩʝ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ. ʆ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʥʝ ʪʨʫʜʥʦ ʜʦ-

ʛʘʜʘʪʴʩʷ, çʛʠʧʦʜʠʥʘʤʠʷè ʦʟʥʘʯʘʝʪ çʧʦʥʠʞʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴè. 

ʄʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʦʙʲʝʢʪʠʚʥʳʤʠ ʧʨʠʯʠ-

ʥʘʤʠ, ʥʘʧʨʠʤʝʨ, ʠʥʚʘʣʠʜʥʦʩʪʴʶ, ʪʷʞʝʣʳʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ. 
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ʅʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʨʘʟʘ 

ʞʠʟʥʠ ʠʣʠ ʩʠʜʷʯʝʡ ʨʘʙʦʪʦʡ. 

ʋ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʣʶʜʝʡ ʚʩʷ ʥʘʛʨʫʟʢʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʦʨʦʛʦʡ ʦʪ 

ʧʦʜʲʝʟʜʘ ʜʦ ʘʚʪʦʤʦʙʠʣʷ. ɼʣʠʪʝʣʴʥʘʷ ʛʠʧʦʜʠʥʘʤʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʝʨ-

ʜʝʯʥʦ ï ʩʦʩʫʜʠʩʪʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʜʳʭʘʥʠʷ ʠ ʧʠʱʝʚʘʨʝʥʠʷ. ʇʦ 

ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦʟʨʘʩʪʘʥʠʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʦʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʤʝʨʥʦ ʥʘ 45%. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʛʠʧʦʜʠʥʘʤʠʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʣʥʦ-

ʮʝʥʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʉ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʠʧʦʜʠʥʘʤʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ: 

1. ɽʞʝʜʥʝʚʥʦ ʚʳʧʦʣʥʷʪʴ ʫʪʨʝʥʥʶʶ ʟʘʨʷʜʢʫ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ; 

2. ʉʦʚʝʨʰʘʪʴ ʚʝʯʝʨʥʶʶ ʧʨʦʛʫʣʢʫ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ; 

3. ɹʦʣʴʰʝ ʭʦʜʠʪʴ ʧʝʰʢʦʤ; 

4. ʆʪʢʘʟʘʪʴʩʷ ʦʪ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ (ʢʫʨʝʥʠʝ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʥʝʟʜʦʨʦ-

ʚʦʝ ʧʠʪʘʥʠʝ); 

5. ɿʘʥʠʤʘʪʴʩʷ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ; 

6. ʉʦʚʝʨʰʘʪʴ ʫʪʨʝʥʥʠʝ ʧʨʦʙʝʞʢʠ; 

7. ɿʘʥʠʤʘʪʴʩʷ ʚ ʩʧʦʨʪʠʚʥʳʭ ʟʘʣʘʭ, ʩʝʢʮʠʷʭ ʠ ʙʘʩʩʝʡʥʘʭ; 

8. ɺʢʣʶʯʠʪʴ ʚ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʬʨʫʢʪʦʚ, ʦʚʦʱʝʡ ʠ ʤʝ-

ʜʘ, ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʧʦʪʨʝʙʣʷʝʤʦʡ ʞʠʜʢʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ. ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

ʧʦʫʯʘʩʪʚʦʚʘʣʦ ʙʦʣʝʝ 100 ʫʯʘʩʪʥʠʢʦʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. ʆʩʥʦʚʥʦʡ ʮʝʣʝʚʦʡ ʘʫ-

ʜʠʪʦʨʠʝʡ ʙʳʣʠ ʩʪʫʜʝʥʪʳ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ. ʋʯʘʩʪʥʠʢʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʙʳʣʠ 

ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ɼʝʣʘʝʪʝ ʣʠ ɺʳ ʫʪʨʝʥʥʶʶ ʟʘʨʷʜʢʫ?  

ʅʘ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʦʪʚʝʪʠʣʦ 100 ʫʯʘʩʪʥʠʢʦʚ, ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʚʳʙʦʨʦʤ 

ʦʪʚʝʪʘ ʙʳʣ çʅʝʪ, ʥʝ ʜʝʣʘʶè, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 51% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʨʘʰʠʚʘʝ-

ʤʳʭ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʦʪʚʝʪʦʚ ʩʪʘʣ: çʇʝʨʠʦʜʠʯʝʩʢʠ ʜʝʣʘʶè. ʀ 

ʪʦʣʴʢʦ 8 ʯʝʣʦʚʝʢ ʦʪʚʝʪʠʣʦ, ʯʪʦ ʦʥʠ ʜʝʣʘʶʪ ʧʦ ʫʪʨʘʤ ʟʘʨʷʜʢʫ. 

 
2. ʂʘʢ ʯʘʩʪʦ ɺʳ ʧʦʩʝʱʘʝʪʝ ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ? 

ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʦʪʚʝʪʠʣʠ ʪʘʢʞʝ 100 ʫʯʘʩʪʥʠʢʦʚ. ʉ ʨʘʟʨʳʚʦʤ ʚ 1% (ʪ.ʝ. 1 

ʯʝʣʦʚʝʢ) ʫʯʘʩʪʥʠʢʠ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʥʝ ʧʦʩʝʱʘʶʪ ʩʧʦʨʪʟʘʣ, 36% ʫʯʘʩʪʥʠʢʦʚ ï 
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ʨʝʜʢʦ, ʥʦ ʧʦʩʝʱʘʶʪ. ʀ ʪʦʣʴʢʦ 27% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʦʧʨʘʰʠʚʘʝʤʳʭ ʨʝʛʫʣʷʨʥʦ 

ʧʦʩʝʱʘʶʪ ʩʧʦʨʪʠʚʥʳʡ ʟʘʣ. 

 
3. ʂʘʢ ʯʘʩʪʦ ɺʳ ʩʦʚʝʨʰʘʝʪʝ ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ?  

48% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʝʩʣʠ ʝʩʪʴ ʚʨʝʤʷ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʛʦʜʘ, ʷ ʚʩʝʛʜʘ ʧʨʝʜʧʦʯ-

ʪʫ ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ. 7% ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʤ ʥʝʢʦʛʜʘ ʭʦʜʠʪʴ ʧʝʰʢʦʤ. ʀ 45% - ʝʞʝ-

ʜʥʝʚʥʦ ʧʨʦʭʦʜʷʪ ʧʦ 2-3 ʢʠʣʦʤʝʪʨʘ. 

 
4. ʂʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ɺʳ ʤʦʞʝʪʝ ʣʝʛʢʦ ʧʨʦʡʪʠ ʧʝʰʢʦʤ? 

ɹʦʣʴʰʠʥʩʪʚʦ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʦʥʠ ʩ ʣʝʛʢʦʩʪʴʶ ʤʦʛʫʪ ʧʨʦʡʪʠ 2-3 ʢʤ. ʉʣʝʜʫ-

ʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʤʥʦʛʦ. ʀ ʚʩʝʛʦ ʣʠʰʴ ʤʘʣʝʥʴʢʘʷ ʜʦʣʷ ʦʪ 

ʯʠʩʣʘ ʚʩʝʭ ʦʧʨʘʰʠʚʘʝʤʳʭ ʤʦʛʫʪ ʧʨʦʡʪʠ ʤʝʥʝʝ 1 ʢʤ.  

 
5. ʅʘ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʤ ʨʘʮʠʦʥʝ ʟʝʣʝʥʳʝ ʦʚʦʱʠ, ʭʣʝʙ ʠʟ ʤʫʢʠ ʛʨʫʙʦʛʦ ʧʦʤʦʣʘ ʠ 

ʬʨʫʢʪʳ. ʄʘʣʳʡ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʧʨʦʜʫʢʪʳ ʚ ʩʚʦʝʤ 

ʨʘʮʠʦʥʝ. 



122 

 

ɺʳʚʦʜʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. ʀʩʭʦ-

ʜʷ ʠʟ ʚʦʧʨʦʩʦʚ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʦʣʦʜʸʞʴ ʦʪ 18 ʜʦ 35 ʣʝʪ ʩʪʨʘʜʘʶʪ ʛʠʧʦʜʠ-

ʥʘʤʠʝʡ. ʕʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʧʠʢʦʤè ʜʣʷ ʛʠʧʦʜʠʥʘʤʠʠ, 

ʪ.ʢ. ʫ ʣʶʜʝʡ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʜʨʫʛʠʝ ʧʨʠʦʨʠʪʝʪʳ. ʃʶʜʠ ʧʦʩʣʝ 35 ʣʝʪ ʥʘʯʠʥʘʶʪ 

ʭʦʜʠʪʴ ʚ ʩʧʦʨʪʠʚʥʳʝ ʟʘʣʳ ʠ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʨʠʯʝʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʟʘʥʷʪʴʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʟʜʦʨʦʚʴʝʤ ʦʩʤʳʩʣʝʥʥʦʝ (ʚ 

ʩʠʣʫ ʚʦʟʨʘʩʪʘ), ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʣʫʯʘʝʚ ʚʳʥʫʞʜʝʥʥʦʝ, ʪʦ 

ʝʩʪʴ ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ ʚ ʩʣʝʜʩʪʚʠʝ ʛʠʧʦʜʠʥʘʤʠʠ ʫʞʝ ʧʦʷʚʠʣʠʩʴ. ʇʝʥʩʠʦ-

ʥʝʨʳ ʪʘʢʞʝ ʥʝ ʩʪʨʘʜʘʶʪ ʛʠʧʦʜʠʥʘʤʠʝʡ, ʪ.ʢ. ʢʘʞʜʦʜʥʝʚʥʳʝ ʧʨʦʛʫʣʢʠ ʩʥʠʞʘʶʪ 

ʨʠʩʢ ʟʘʙʦʣʝʚʘʥʠʷ ʛʠʧʦʜʠʥʘʤʠʝʡ. ʊʘʢʞʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʰʢʦʣʴʥʠʢʦʚ, ʘ ʠʤʝʥʥʦ ʥʘʯʘʣʴʥʘʷ ʰʢʦʣʘ ï ʥʝ ʠʤʝʝʪ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʛʠ-

ʧʦʜʠʥʘʤʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʛʨʝʩʩ ʜʘʨʠʪ ʯʝʣʦʚʝʢʫ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝ-

ʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʠʟʙʘʚʠʪʴ ʯʝʣʦʚʝʢʘ ʦʪ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʅʦ ʵʪʦ ʜʝʣʘ-

ʝʪ ʯʝʣʦʚʝʢʘ ʩʣʘʙʝʝ. ɺʦ ʚʩʝʤ ʮʠʚʠʣʠʟʦʚʘʥʥʦʤ ʤʠʨʝ ʰʠʨʠʪʩʷ ʜʚʠʞʝʥʠʝ ʟʘ ʟʜʦʨʦ-

ʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ɺʩʝ ʙʦʣʴʰʝ ʣʶʜʝʡ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʦʟʘ ʬʠʟʠʯʝ-

ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ. ɸ ʩʪʫʜʝʥʪʘʤ - ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ. ʀ ʵʪʦ ʥʘʜʦ ʫʯʝʥʠʢʘʤ ʠ ʠʭ ʨʦʜʠʪʝʣʷʤ ʥʝ ʪʦʣʴʢʦ ʧʦʥʠʤʘʪʴ, ʥʦ ʠ 

ʧʨʠʢʣʘʜʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʠʣʠʷ, ʪʘʢ ʢʘʢ çʟʘʢʣʘʜʢʘè ʟʜʦʨʦʚʴʷ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʠ ʦʪ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʘʚʠʩʠʪ ʤʥʦʛʦʝ. 
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ɺ ʥʘʰʝ ʚʨʝʤʷ ʢʫʨʷʪ ʦʢʦʣʦ 1,3 ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ ʠʟ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ɿʝʤ-

ʣʠ. ʇʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝ-

ʥʠʷ, ʫʧʦʪʨʝʙʣʝʥʠʝ ʣʶʙʳʭ ʥʠʢʦʪʠʥʦ-ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʛʦʣʦʚʥʦʡ ʤʦʟʛ. ʅʠ-

ʢʦʪʠʥ ï ʵʪʦ, ʥʘʚʝʨʥʦʝ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʣʝʛʘʣʴʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʫʙʠʚʘʝʪ 

ʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʣʶʜʝʡ, ʧʨʠʥʠʤʘʶʱʠʭ ʝʛʦ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʜʦʙʨʦʚʦʣʴʥʦʡ ʦʩʥʦ-

ʚʝ [1]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʚʨʝʜʥʘʷ ʧʨʠʚʳʯʢʘ, ʚ ʵʧʦʭʫ ʥʘʫʯʥʦ ï ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, ʧʨʠʦʙʨʝʣʘ çʤʦʜʥʫʶè ʢʦʥʩʪʨʫʢʮʠʶ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʠʛʘʨʝʪ ʠʣʠ ʞʝ ʚʝʡʧʦʚ. ʇʦʵʪʦʤʫ ʪʝʤʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧ-

ʨʝʜʝʣʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʧʦʧʫʣʷʨʥʳ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʫ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ 

ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ.  

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʚʝʡʧʦʚ ʦʜʠʥ ï ʚʩʝ ʦʥʠ ʥʘʛʨʝʚʘʶʪ ʞʠʜʢʦʩʪʴ ʜʣʷ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʉʦʩʪʦʷʪ ʪʘʢʠʝ ʥʘ-

ʧʦʣʥʠʪʝʣʠ ʠʟ ʛʣʠʮʝʨʠʥʘ, ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʷ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ. ʅʝʢʦʪʦ-

ʨʳʝ ʩʦʜʝʨʞʘʪ ʥʠʢʦʪʠʥ, ʥʝʢʦʪʦʨʳʝ ï ʥʝʪ. ʊʦ ʝʩʪʴ ʧʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ ʚʝʡʧ ʥʘ-

ʧʦʤʠʥʘʝʪ ʠʥʛʘʣʷʪʦʨ: ʚʥʫʪʨʠ ʫʩʪʨʦʡʩʪʚʘ ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʟʘʢʠʧʘʝʪ ʞʠʜʢʦʩʪʴ ʜʣʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪʩʷ ʧʘʨ ʜʣʷ ʚʜʳʭʘʥʠʷ [2, 3, 4] 

ʇʨʦʪʦʪʠʧʳ ʵʣʝʢʪʨʦʥʥʳʭ ʠʩʧʘʨʠʪʝʣʝʡ ʠʟʚʝʩʪʥʳ ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ. ɺ 1927-1930 
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ʛʦʜʘʭ ʥʴʶ-ʡʦʨʢʩʢʠʡ ʫʯʸʥʳʡ ɼʞʦʟʝʬ ʈʦʙʠʥʩʦʥ ʟʘʧʘʪʝʥʪʦʚʘʣ ʧʦʜʦʙʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʦ ʜʣʷ ʚʜʳʭʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʦʜʥʘʢʦ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝ ʚʦʟʳ-

ʤʝʣʘ ʫʩʧʝʭʘ ʠ ʝʸ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʙʣʠʞʝ ʢ 

2004 ʛʦʜʫ. 

ʊʘʙʘʢ ʞʝ ʥʘʯʘʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʠʥʜʝʡʮʳ ʝʱʝ ʚ ʢʦʥʮʝ 15 ʚʝʢʘ, ʚ ɽʚʨʦʧʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʘʨʝʪ ʥʘʯʘʣʦʩʴ ʧʦʩʣʝ ʂʨʳʤʩʢʦʡ ʚʦʡʥʳ 1853-1856 ʛʛ. ï ʨʫʩʩʢʠʝ 

ʠ ʪʫʨʝʮʢʠʝ ʩʦʣʜʘʪʳ, ʯʪʦʙʳ ʧʦʢʫʨʠʪʴ ʥʘ ʧʨʠʚʘʣʝ, ʩʪʘʣʠ ʟʘʚʦʨʘʯʠʚʘʪʴ ʪʘʙʘʢ ʚ 

ʙʫʤʘʞʥʳʝ ʛʠʣʴʟʳ ʦʪ ʧʦʨʦʭʘ ʣʠʙʦ ʦʙʨʳʚʢʠ ʛʘʟʝʪ. ʕʪʘ ʧʨʠʚʳʯʢʘ ʙʳʣʘ ʧʝʨʝʥʷʪʘ 

ʘʥʛʣʠʡʩʢʠʤʠ ʠ ʬʨʘʥʮʫʟʩʢʠʤʠ ʚʦʡʩʢʘʤʠ ʚ ʂʨʳʤʫ ʫ ʪʫʨʝʮʢʠʭ ʩʦʩʣʫʞʠʚʮʝʚ, ʜʘ-

ʣʝʝ ʚ ɸʥʛʣʠʠ ʙʳʣʦ ʥʘʣʘʞʝʥʦ ʠʭ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ɺ ʯʝʤ ʞʝ ʦʪʣʠʯʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ ʦʪ ʦʙʳʯʥʳʭ? ʅʘʧʨʠʤʝʨ, ʯʝʣʦʚʝʢ 

ʭʦʯʝʪ ʧʦʢʫʨʠʪʴ. ɼʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʵʪʦ ʩʜʝʣʘʪʴ ʦʥ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʫʣʠʮʝ, 

ʜʦʩʪʘʪʴ ʩʠʛʘʨʝʪʫ ʠʟ ʧʘʯʢʠ, ʟʘʞʝʯʴ ʝʸ, ʘ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʢʫʨʠʪ ʝʤʫ ʥʘʜʦ ʚʳ-

ʙʨʦʩʠʪʴ ʬʠʣʴʪʨ. ʉ ʵʣʝʢʪʨʦʥʥʳʤʠ ʩʠʛʘʨʝʪʘʤʠ ʚʩʝ ʥʘʤʥʦʛʦ ʧʨʦʱʝ, ʜʦʩʪʘʣ, 

ʚʢʣʶʯʠʣ, ʧʦʢʫʨʠʣ ʠ ʫʙʨʘʣ. ɺʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʵʪʦʡ ʧʨʦʩʪʦʪʳ ʤʦʣʦʜʝʞʴ ʚʳʙʠʨʘʝʪ 

ʚʝʡʧʳ. 

ɺʳʢʫʨʠʚʘʥʠʝ ʩʠʛʘʨʝʪʳ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʤʦʟʛʦʚʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝ-

ʥʠʷ. ʂʣʝʪʢʠ ʎʅʉ ʠʩʧʳʪʳʚʘʶʪ ʜʝʬʠʮʠʪ ʢʠʩʣʦʨʦʜʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʊʘ-

ʢʦʝ ʚʣʠʷʥʠʝ ʥʠʢʦʪʠʥʘ ʥʘ ʤʦʟʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʠʥʪʝʣ-

ʣʝʢʪʘ (ʧʦ ʧʨʠʯʠʥʝ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ), ʧʨʦʙʣʝʤʘʤ ʩ ʢʦʥʮʝʥ-

ʪʨʘʮʠʝʡ ʠ ʚʥʠʤʘʥʠʝʤ. ʂʫʨʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʩʠʭʠʯʝ-

ʩʢʦʝ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʋʨʦʚʥʠ ʩʪʨʝʩʩʘ, ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ ʠ ʜʝʧʨʝʩʩʠʚʥʦʛʦ 

ʧʦʜʘʚʣʝʥʥʦʛʦ ʥʘʩʪʨʦʝʥʠʷ ʫ ʢʫʨʠʣʴʱʠʢʦʚ ʯʘʩʪʦ ʚʳʰʝ, ʯʝʤ ʫ ʥʝʢʫʨʷʱʠʭ. ʂʨʦʤʝ 

ʪʦʛʦ, ʢʫʨʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʠʝ ʩʦʩʪʦʷʥʠʷ ʧʩʠʭʠʯʝʩʢʦʛʦ 

ʟʜʦʨʦʚʴʷ, ʢʘʢ ʪʨʝʚʦʛʘ ʠ ʜʝʧʨʝʩʩʠʷ [5]. 

ɿʘʯʝʤ, ʜʣʷ ʯʝʛʦ ʣʶʜʠ ʢʫʨʷʪ? ɺʝʜʴ ʦʥʠ ʞʝ ʥʝ ʚʩʝʛʜʘ ʪʷʥʫʪʩʷ ʟʘ ʩʠʛʘʨʝʪʦʡ 

ʢʘʢ ʟʦʤʙʠ, çʥʘ ʘʚʪʦʤʘʪʝè, ʟʘʯʘʩʪʫʶ ʩʠʛʘʨʝʪʘ ï ʵʪʦ ʠʭ ʚʧʦʣʥʝ ʦʩʦʟʥʘʥʥʳʡ ʚʳ-

ʙʦʨ. ʂʦʛʜʘ ʵʪʦʪ ʚʦʧʨʦʩ ʟʘʜʘʸʰʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʢʫʨʠʣʴʱʠʢʘʤ, ʤʥʦʛʠʝ çʟʘʚʠ-

ʩʘʶʪè, ʥʝ ʟʥʘʷ, ʯʪʦ ʦʪʚʝʪʠʪʴ. ʅʦ ʝʩʪʴ ʠ ʪʝ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʚʩʝʛʦ 2-ʤʷ ʚʘʨʠʘʥ-

ʪʘʤʠ: çʧʦʪʦʤʫ, ʯʪʦ ʧʦʣʫʯʘʶ ʦʪ ʵʪʦʛʦ ʫʜʦʚʦʣʴʩʪʚʠʝè ʠ çʧʦʪʦʤʫ, ʯʪʦ ʵʪʦ ʧʦʤʦʛʘ-

ʝʪ ʫʩʧʦʢʦʠʪʴʩʷ (ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʩʪʨʝʩʩʦʤ, ʦʩʣʘʙʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ)è. ɼʘ, 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʪ ʚʳʢʫʨʠʚʘʥʠʷ ʩʠʛʘʨʝʪʳ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ çʦʧʨʝʜʝʣʸʥʥʦʝ ʫʜʦ-

ʚʦʣʴʩʪʚʠʝè ʠ, ʚ ʥʝʢʦʪʦʨʦʤ ʨʦʜʝ, çʩʧʨʘʚʠʪʴʩʷè ʩʦ ʩʪʨʝʩʩʦʤ. 

ɽʩʣʠ ʢʫʨʷʱʠʭ ʣʶʜʝʡ ʩʧʨʦʩʠʪʴ, ʢʦʛʜʘ ʠʣʠ ʧʦʩʣʝ ʯʝʛʦ ʠʤ ʩʠʣʴʥʝʝ ʚʩʝʛʦ 

ʭʦʯʝʪʩʷ ʟʘʢʫʨʠʪʴ ʩʠʛʘʨʝʪʫ, ʩʧʠʩʦʢ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʙʫʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚ: 

- ʢʫʨʠʪʴ ʭʦʯʝʪʩʷ ʚʦʚʨʝʤʷ ʠʣʠ ʧʦʩʣʝ ʧʝʨʝʞʠʪʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝ-

ʥʠʷ (ʩʪʨʝʩʩʘ); 

- ʢʫʨʠʪʴ ʭʦʯʝʪʩʷ ʧʦʩʣʝ ʢʦʬʝ; 

- ʢʫʨʠʪʴ ʭʦʯʝʪʩʷ ʧʦʩʣʝ ʩʧʠʨʪʥʦʛʦ; 

- ʢʫʨʠʪʴ ʭʦʯʝʪʩʷ, ʢʘʢ ʜʦ ʝʜʳ, ʪʘʢ ʠ ʧʦʩʣʝ ʝʜʳ; 

- ʢʫʨʠʪʴ ʭʦʯʝʪʩʷ, ʙʫʜʫʯʠ ʚ ʢʦʤʧʘʥʠʠ ʢʫʨʷʱʠʭ; 

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʶʜʠ ʢʫʨʷʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ: ʢʘʢʠʭ-ʪʦ ʫʩʪʦʝʚ, 

ʚʣʠʷʥʠʷ ʦʢʨʫʞʘʶʱʠʭ ʠ ʧʨʦʧʘʛʘʥʜʳ, ʣʦʞʥʦʤ ʤʥʝʥʠʠ ʦʙ çʧʦʣʝʟʥʦʩʪʠè ʢʫʨʝʥʠʷ 

ʠ ʪ.ʧ. 
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ɺ ʭʦʜʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʘʥʢʝʪʘ, ʧʨʦʚʝʜʝʥʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʘʷ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ ʩʪʫʜʝʥʪʦʚ ʦʙ ʫʯʘʩʪʠʠ ʚ ʘʥʢʝʪʠʨʦʚʘ-

ʥʠʠ. ɺ ʮʝʣʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ, ʢʦʪʦʨʳʝ ʢʫʨʷʪ, ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 

50 %. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʦʥʠʤʥʦʛʦ ʘʥʘʣʠʟʘ ʦʪʚʝʪʦʚ ʦʥʣʘʡʥ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ ʢʘʢ ʩʪʫʜʝʥʪʳ ʚʦʩʧʨʠʥʠʤʘʶʪ ʫʧʦʪʨʝʙʣʝʥʠʷ ʥʠʢʦʪʠ-

ʥʦ-ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʦʧʨʦʩʘ ʤʳ ʚʳʙʨʘʣʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ 

ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʚʦʟʨʘʩʪʦʤ ʦʪ 17 ʜʦ 19. ɺ ʪʝʩʪʝ ʘʥʢʝʪʳ, ʩʦʩʪʦʷʱʝʤ ʠʟ 9 

ʟʘʢʨʳʪʳʭ ʚʦʧʨʦʩʦʚ, ʦʧʨʘʰʠʚʘʝʤʳʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʚʦʝʤ ʦʪʥʦʰʝ-

ʥʠʠ ʢ ʢʫʨʝʥʠʶ ʠ ʦʪʥʦʰʝʥʠʶ ʢ ʢʫʨʝʥʠʶ ʨʦʜʥʳʭ ʠ ʜʨʫʟʝʡ. 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʚʝʪʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʦʧʨʦʩʦʚ: 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çʄʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʢʫʨʝʥʠʶ  

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪè 

 

ʇʨʦʚʝʜʷ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʦʙʨʘʙʦʪʘʚ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʤʦʞʥʦ ʚʳʷʚʠʪʴ, ʯʪʦ ʙʦʣʴʰʝ ʫ ʯʝʤ ʧʦʣʦʚʠʥʳ ʫʯʘʱʠʭʩʷ ʩʝʤʴʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʦʪ-

ʥʦʩʷʪʩʷ ʢ ʢʫʨʝʥʠʶ ʦʙʳʯʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʛʘʨʝʪ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʥʝʡʪʨʘʣʴ-

ʥʦ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʢ ʢʫʨʝʥʠʶ ʵʣʝʢʪʨʦʥ-

ʥʳʭ ʩʠʛʘʨʝʪ ʦʪʥʦʩʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠʣʠ ʥʝʡʪʨʘʣʴʥʦ. 

ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʢʫʨʷʪ, ʭʦʪʴ ʠ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʥʠ-

ʢʦʪʠʥ ʦʯʝʥʴ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʥʠʭ, ʥʦ ʚʩʝ ʞʝ ʧʦʣʦʚʠʥʘ ʦʧʨʦʰʝʥʥʳʭ ʚʩʝ-ʪʘʢʠ 

ʥʠʢʦʛʜʘ ʥʝ ʧʨʦʙʦʚʘʣʘ ʥʠʢʘʢʠʭ ʥʠʢʦʪʠʥʦ-ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ çɺʳ ʫʧʦʪʨʝʙʣʷʝʪʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ?è 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʛʘʨʝʪʳ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤʠ ʫ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʨʝʜʧʦʯʠʪʘʶʪʩʷ ʢʫʨʠʪʴ ʢʘʞʜʫʶ ʧʝʨʝ-

ʤʝʥʫ, ʚ ʢʦʤʧʘʥʠʠ ʦʜʥʦʢʫʨʩʥʠʢʦʚ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʦ ʠʟʫʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʜʝʨ-

ʞʘʥʠʶ ʧʦʥʷʪʠʷ ï ʘʚʪʦʨʠʪʝʪ, ʘ ʠʤʝʥʥʦ ʦʪʚʝʪʳ ʥʘ ʦʧʨʦʩ ʠ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʇʦ-
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ʩʪʘʚʣʝʥʘ ʛʠʧʦʪʝʟʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʦʪʚʝʪ ʥʘ ʥʝʸ. ɺʳʜʚʠʥʫʪ ʧʝʨʚʠʯʥʳʡ ʚʳʚʦʜ ʥʘ 

ʧʦʥʷʪʠʝ ʣʶʜʴʤʠ ʪʝʨʤʠʥʘ ï ʘʚʪʦʨʠʪʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʚʪʦʨʠʪʝʪ, ʧʩʠʭʦʣʦʛʠʷ, ʨʘʟʥʳʝ ʧʦʢʦʣʝʥʠʷ, ʩʨʘʚʥʝʥʠʝ 
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Abstract. The paper reflects the study of the attitude to the structure and content of 

the concept of authority, namely the responses to the survey and their research. A hy-
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ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʦʡ ʠʟʫʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ 

ʠ ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʘʢʘʜʝʤʠʠ ʢ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʜʝʨʞʘʥʠʶ 

ʧʦʥʷʪʠʷ ʘʚʪʦʨʠʪʝʪ. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʪʝʤʳ ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʧʨʦʙʣʝʤʫ ʘʚʪʦʨʠʪʝʪʘ ʫʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʪʦ ʵʪʘ ʪʝʤʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ.  ʇʦ ʤʥʝ-

ʥʠʶ ɸ.ʈ. ɺʘʟʠʝʚʦʡ, ʧʨʠʯʠʥʳ ʩʥʠʞʝʥʠʷ ʠʥʪʝʨʝʩʘ ʢ ʥʝʡ ʩʚʷʟʘʥʳ, ʧʦ ʚʩʝʡ ʚʠʜʠ-

ʤʦʩʪʠ, ʩ ʝʝ ʩʣʦʞʥʦʩʪʴʶ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ, ʩ ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʠ ʝʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʠ ʪʨʫʜʥʦʩʪʷʤʠ ʚ ʦʧʝʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʦʥʷʪʠʡ ʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʜʝʢʚʘʪʥʳʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ [1]. 

ʆʙ ʘʚʪʦʨʠʪʝʪʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʯʝʥʴ ʤʥʦʛʦ ʛʦʚʦʨʠʪʩʷ: ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ, ʢʪʦ 

ʧʠʰʝʪ ʦ ʣʠʯʥʦʩʪʠ ʧʦʣʠʪʠʢʘ, ʘʨʪʠʩʪʘ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʜʝʷʪʝʣʷ, ʪʦʧ ï ʤʝʥʝʜʞʝʨʘ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʜʝʣʷʶʪ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʚʥʠʤʘʥʠʝ, ï ʥʦ ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦ ʩʫʪʠ ʜʝʣʘ, ʦʪʩʫʪʩʪʚʫʶʪ.  

ɺ ʩʚʷʟʠ ʩʦ ʚʩʝʤ ʵʪʠʤ ʤʳ ʚʳʥʫʞʜʝʥʳ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʧʠʨʘʪʴʩʷ ʥʘ ʨʘ-

ʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʘʚʪʦʨʠʪʝʪ ʣʠʯʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʰʴ ʧʦʙʦʯʥʦ, ʠʣʠ ʥʘ 

ʨʘʙʦʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ [2]. 

ʉʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʜʘʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʚʪʦʨʠʪʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʘʢ ʬʫʥʢʮʠʶ ʦʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʩʘʤʠʭ ʵʪʠʭ ʩʚʦʡʩʪʚ ʠ ʢʘ-

ʯʝʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʦ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ (ʪʨʫʜʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʜ ʩʦʟʜʘʪʝʣʷʤʠ ʚʩʝʭ ʢʦʤʧʣʝʢʩʥʳʭ ʣʠʯʥʦʩʪʥʳʭ ʪʝʩʪʦʚ), ʠ, ʝʩʣʠ 

ʜʘʞʝ ʠʭ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ, ʪʘʢʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʛʨʫʧʧ ʚʩʝ ʨʘʚʥʦ ʦʢʘʞʝʪ-

ʩʷ ʩʣʠʰʢʦʤ ʤʥʦʛʦ. ʇʦ ʤʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʙʱʝʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 

ʘʚʪʦʨʠʪʝʪʘ ʣʠʯʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʘʥʘʣʠʟʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʯʥʦʩʪʠ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʭʘʨʘʢʪʝʨʦʣʦʛʠ-

ʯʝʩʢʠʭ, ʚʦʣʝʚʳʭ, ʵʤʦʮʠʦʥʘʣʴʥʳʭ, ʠ ʜʨʫʛʠʭ, - ʢʘʢ ʬʘʢʪʦʨʦʚ ʘʚʪʦʨʠʪʝʪʘ. ʇʨʠ 

ʵʪʦʤ ʠʤʝʶʪʩʷ ʚ ʚʠʜʫ ʦʙʲʝʢʪʠʚʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʢ ʥʦʩʠ-
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ʪʝʣʝʡ ʘʚʪʦʨʠʪʝʪʘ /ʘʚʪʦʨʠʪʝʪʥʳʭ ʣʶʜʝʡ/, ʪʘʢ ʠ ʠʥʜʠʚʠʜʦʚ, ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʨʦʣʠ 

ʦʙʲʝʢʪʦʚ ʘʚʪʦʨʠʪʝʪʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʝʩʧʦʥʜʝʥʪʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15-51 ʛʦʜ. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ:  

1. ʉʦʩʪʘʚʠʪʴ ʛʠʧʦʪʝʟʫ. 

2. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʮʝʣʠ ʠ ʟʘʜʘʯʠ. 

3. ʉʦʙʨʘʪʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʠʟ ʦʧʨʦʩʘ. 

4. ʀʩʩʣʝʜʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʦʪʚʝʪʳ. 

5. ʆʪʚʝʪʠʪʴ ʥʘ ʛʠʧʦʪʝʟʫ. 

6. ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʳʚʦʜ. 

ʆʪʥʦʰʝʥʠʝ ʢ ʧʦʥʷʪʠʶ çʘʚʪʦʨʠʪʝʪè ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ. 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʛʠʧʦʪʝʟʫ ʩʣʝʜʫʝʪ ʩʦʙʨʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʪʝʩʪʦʚʦʡ ʬʦʨʤʝ: 

- ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʣʶʜʝʡ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ. 

- ʆʧʨʦʩ ʧʨʦʰʝʣ 51 ʯʝʣʦʚʝʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʪʚʝʪʘ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʟʚʫʯʘʣ ʪʘʢ ï ʂʪʦ ʜʣʷ ʚʘʩ ʷʚʣʷʝʪʩʷ ʘʚ-

ʪʦʨʠʪʝʪʥʦʡ ʣʠʯʥʦʩʪʴʶ? ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ çʂʪʦ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʠʪʝʪʥʦʡ ʣʠʯʥʦʩʪʴʶ?è 

 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʧʦ ʦʪʚʝʪʘʤ ʩʨʝʜʠ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʦʚ ʩʪʘ-

ʣʠ: 1. ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʠʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ (29 ʦʪʚʝʪʦʚ); 2. ʄʘʩʪʝʨ ʩʚʦʝʛʦ 

ʜʝʣʘ (28 ʦʪʚʝʪʦʚ); 3. ʄʘʪʴ (22 ʦʪʚʝʪʘ). 

ʀʟ ʥʠʭ: 

- ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʠʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ ï 29 ʦʪʚʝʪʦʚ (56,9%). 

- ʄʘʩʪʝʨ ʩʚʦʝʛʦ ʜʝʣʘ ï 28 ʦʪʚʝʪʦʚ (54,9%). 

- ʄʘʪʴ ï 22 ʦʪʚʝʪʘ (43,1%). 

- ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ï 20 (39,2%). 

- ʆʪʝʮ ï 17 (33,3%). 

- ɻʝʥʠʘʣʴʥʳʡ ʯʝʣʦʚʝʢ ï 15 ʦʪʚʝʪʦʚ (29,4%). 

- ɹʦʛʘʪʳʡ ʯʝʣʦʚʝʢ ï 9 ʦʪʚʝʪʦʚ (17,6%). 
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- ʀʟʚʝʩʪʥʳʡ ʙʣʦʛʝʨ ï 3 ʦʪʚʝʪʘ (5,9%). 

- ʅʘʯʘʣʴʥʠʢ ï 2 ʦʪʚʝʪʘ (3,9%). 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ  

çʂʘʢʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʘʚʪʦʨʠʪʝʪʳ ʚ ʥʘʰʝʡ ʞʠʟʥʠ?è 

 

ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 44 ʦʪʚʝʪʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ 

ʮʝʣʠ ʣʠʯʥʦʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ ʥʝ ʪʘʢ ʚʩʝ ʛʣʘʜʢʦé 

26 ʦʪʚʝʪʦʚ ʙʳʣʠ ʥʘ çʥʝ ʧʨʘʚʠʣʴʥʳʭ ʦʪʚʝʪʘʭè, ʘ ʠʤʝʥʥʦ ï ʇʝʨʝʣʦʞʠʪʴ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠ ʜʣʷ ʧʦʜʨʘʞʘʥʠʷ. 

ʉʣʝʜʫʶʱʠʤ ʚʦʧʨʦʩʦʤ ʤʳ ʨʝʰʠʣʠ ʫʟʥʘʪʴ ʢʘʢʦʝ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ʧʦ ʚʦʟʨʘʩʪʘʤ ʠ ʧʦʣʫ ʫ ʤʝʥʷ ʚ ʦʧʨʦʩʝ? 

 

 
 

ʈʠʩʫʥʦʢ 3 - ɺʦʟʨʘʩʪ ʠ ʧʦʣ ʫʯʘʩʪʥʠʢʦʚ ʦʧʨʦʩʘ 

 

78,5% ï ʵʪʦ ʣʶʜʠ ʚʦʟʨʘʩʪʦʤ ʦʪ 15 ʜʦ 30 ʣʝʪ, ʦʩʪʘʚʰʠʡʩʷ 21,5% ï ʣʶʜʠ 

ʚʦʟʨʘʩʪʦʤ ʦʪ 31- 51 ʛʦʜʘ. 

ɽʩʣʠ ʧʝʨʝʡʪʠ ʥʘ ʦʪʚʝʪʳ ʩ ʧʦʣʦʤ, ʪʦ ʤʫʞʩʢʦʛʦ ʧʦʣʘ ʦʢʘʟʘʣʦʩʴ ʙʦʣʴʰʝ, ʘ 

ʠʤʝʥʥʦ ï 59%, ʞʝʥʱʠʥ ʞʝ 41%. ʇʦʵʪʦʤʫ ʤʳ ʩʯʠʪʘʝʤ, ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʪʚʝʪʦʚ 

ʧʦ ʧʦʣʦʚʦʤʫ ʧʨʠʟʥʘʢʫ ʙʦʣʝʝ ʯʝʤ ʨʘʚʥʫʶ. 

ʉʣʝʜʫʶʱʠʡ ʠʥʪʝʨʝʩʫʶʱʠʡ ʤʝʥʷ ʚʦʧʨʦʩ ʟʚʫʯʘʣ ʪʘʢ ï ʂʘʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ 

ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʘʚʪʦʨʠʪʝʪʥʳʡ ʯʝʣʦʚʝʢ? 
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ʈʠʩʫʥʦʢ 4 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ  

çʂʘʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʘʚʪʦʨʠʪʝʪʥʳʡ ʯʝʣʦʚʝʢ?è 

 

ʇʨʠ ʦʪʚʝʪʝ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ 

ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʢʘʯʝʩʪʚʘ ʢʘʢ: 

1. ʋʚʝʨʝʥʥʦʩʪʴ (43 ʦʪʚʝʪʘ). 

2. ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ (39 ʦʪʚʝʪʦʚ). 

3. ʆʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʢʘʯʝʩʪʚʘ (31 ʦʪʚʝʪ). 

ʀʟ ʥʠʭ: 

- ʋʚʝʨʝʥʥʦʩʪʴ ï 43 ʦʪʚʝʪʦʚ (84,3%). 

- ʉʧʨʘʚʝʜʣʠʚʦʩʪʴ ï 39 ʦʪʚʝʪʦʚ (76,5%). 

- ʆʨʛʘʥʠʟʘʪʦʨʩʢʠʝ ʢʘʯʝʩʪʚʘ ï 31 ʦʪʚʝʪʦʚ (60,8%). 

- ɼʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ ï 26 ʦʪʚʝʪʦʚ (51%). 

- ʆʙʱʠʪʝʣʴʥʦʩʪʴ ï 24 ʦʪʚʝʪʦʚ (47,1%). 

- ʀʩʢʨʝʥʥʠʡ ʠʥʪʝʨʝʩ ʢ ʣʶʜʷʤ ï 22 ʦʪʚʝʪʦʚ (43,1%). 

- ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ï 21 ʦʪʚʝʪʦʚ (41,2%). 

- ɺʣʘʩʪʴ ï 15 ʦʪʚʝʪʦʚ (29,4%). 

- ʉʪʨʝʤʣʝʥʠʝ ʚ ʧʦʤʦʱʠ ʥʫʞʜʘʶʱʠʤʩʷ ï 15 ʦʪʚʝʪʦʚ (29,4%). 

- ɾʝʩʪʢʦʩʪʴ ï 8 ʦʪʚʝʪʦʚ (15,7%). 

- ʕʛʦʠʟʤ ï 6 ʦʪʚʝʪʦʚ (11,8%). 

- ʏʫʚʩʪʚʦ ʩʦʙʩʪʚʝʥʥʦʡ ʚʘʞʥʦʩʪʠ ï 6 ʦʪʚʝʪʦʚ (11,8%). 

ʉʣʝʜʫʶʱʠʝ ʜʚʘ ʚʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠʩʴ ʘʢʪʫʘʣʴʥʳʤʠ ʚ ʥʘʰʝ ʚʨʝʤʷ ʧʦʵʪʦʤʫ 

ʤʳ ʠʭ ʚʢʣʶʯʠʣʠ, ʘ ʠʤʝʥʥʦ: 

1. ɺʘʞʝʥ ʣʠ ʩʦʙʩʪʚʝʥʥʳʡ ʘʚʪʦʨʠʪʝʪ? 

2. ʉʯʠʪʘʝʪʝ ʣʠ ʚʳ ʩʝʙʷ ʘʚʪʦʨʠʪʝʪʥʳʤ ʯʝʣʦʚʝʢʦʤ? 
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ʈʠʩʫʥʦʢ 5 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ çɺʘʞʝʥ ʣʠ ʩʦʙʩʪʚʝʥʥʳʡ ʘʚʪʦʨʠʪʝʪ?è ʠ  

çʉʯʠʪʘʝʪʝ ʣʠ ʚʳ ʩʝʙʷ ʘʚʪʦʨʠʪʝʪʥʳʤ ʯʝʣʦʚʝʢʦʤ?è 

 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʧʝʨʚʦʤʫ ʚʦʧʨʦʩʫ ʮʝʣʳʭ 2 ʯʝʣʦʚʝʢʘ ʥʘ ʥʘʰʝ ʫʜʠʚʣʝʥʠʝ ʦʪ-

ʚʝʪʠʣʠ, ʯʪʦ ʜʣʷ ʥʠʭ ʩʦʙʩʪʚʝʥʥʳʡ ʘʚʪʦʨʠʪʝʪ ʥʝ ʚʘʞʝʥ, ʦʩʪʘʣʴʥʳʤ ʞʝ 49 ʣʶʜʷʤ 

ʚʘʞʝʥ. 

ʅʘ ʚʪʦʨʦʡ ʞʝ ʚʦʧʨʦʩ 55% ʣʶʜʝʡ ʦʪʚʝʪʠʣʠ, ʯʪʦ ʦʥʠ ʩʯʠʪʘʶʪ ʩʝʙʷ ʘʚʪʦʨʠ-

ʪʝʪʥʦʡ ʣʠʯʥʦʩʪʴʶ, 45% ʞʝ ʥʝ ʩʯʠʪʘʶʪ ʩʝʙʷ ʘʚʪʦʨʠʪʝʪʦʤ. 

ʉʣʝʜʫʶʱʠʝ ʧʦʭʦʞʠʝ ʧʦ ʩʫʪʠ ʤʝʞʜʫ ʩʦʙʦʡ ʟʚʫʯʘʪ ʪʘʢ: 

1. ɽʩʪʴ ʣʠ ʫ ʚʘʩ ʧʦʚʳʰʝʥʥʦʝ ʜʦʚʝʨʠʝ ʢ ʘʚʪʦʨʠʪʝʪʥʳʤ ʣʶʜʷʤ? 

2. ʍʦʯʝʪʩʷ ʣʠ ʚʘʤ ʜʨʫʞʠʪʴ ʩ ʘʚʪʦʨʠʪʝʪʥʳʤ ʯʝʣʦʚʝʢʦʤ? 

 

 
 

ʈʠʩʫʥʦʢ 6 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ  

çɽʩʪʴ ʣʠ ʫ ʚʘʩ ʧʦʚʳʰʝʥʥʦʝ ʜʦʚʝʨʠʝ ʢ ʘʚʪʦʨʠʪʝʪʥʳʤ ʣʶʜʷʤ?è ʠ  

çʍʦʯʝʪʩʷ ʣʠ ʚʘʤ ʜʨʫʞʠʪʴ ʩ ʘʚʪʦʨʠʪʝʪʥʳʤ ʯʝʣʦʚʝʢʦʤ?è. 

 

ʅʘ ʧʝʨʚʳʡ ʞʝ ʚʦʧʨʦʩ ʣʶʜʠ ʧʦʯʪʠ ʧʦʨʦʚʥʫ ʨʘʟʜʝʣʠʣʠʩʴ ʚʦ ʤʥʝʥʠʷʭ. ʇʦ-

ʣʦʚʠʥʘ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʳʤ ʜʦʚʝʨʠʝʤ ʢ ʘʚʪʦʨʠʪʝʪʥʳʤ ʣʶʜʷʤ, ʫ ʦʩʪʘʣʴʥʳʭ 

ʞʝ ʜʦʚʝʨʠʝ ʩʣʘʙʝʝ. 

ʅʘ ʚʦʧʨʦʩ ʭʦʪʝʣʦʩʴ ʙʳ ʜʨʫʞʠʪʴ ʩ ʘʚʪʦʨʠʪʝʪʦʤ 42 ʦʪʚʝʪʘ ʙʳʣʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤʠ, ʦʩʪʘʚʰʠʝʩʷ ʞʝ 9 ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. 
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ʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ʧʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʳʤ, ʘ ʟʚʫʯʠʪ ʦʥ ʪʘʢ: ɸʚʪʦ-

ʨʠʪʝʪ ï ʛʦʨʜʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ? 

 

 
 

ʈʠʩʫʥʦʢ 7 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ çɸʚʪʦʨʠʪʝʪ ï ʛʦʨʜʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ?è 

 

36 ʦʪʚʝʪʦʚ ʩʯʠʪʘʣʠ ʘʚʪʦʨʠʪʝʪ ʩʚʦʝʡ ʛʦʨʜʦʩʪʴʶ, 15 ʞʝ ʦʪʨʠʮʘʣʠ ʜʘʥʥʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ. 

ʉʣʝʜʫʶʱʠʝ ʜʚʘ ʠʥʪʝʨʝʩʥʳʭ ʚʦʧʨʦʩʦʚ ʟʚʫʯʘʪ: 

1. ʄʦʞʥʦ ʣʠ ʥʘʟʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʘʚʪʦʨʠʪʝʪʦʤ? 

2. ɸʚʪʦʨʠʪʝʪ ʠ ʚʣʘʩʪʴ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛ ʜʨʫʛʘ? 

 

 
 

ʈʠʩʫʥʦʢ 8 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ  

çʄʦʞʥʦ ʣʠ ʥʘʟʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʘʚʪʦʨʠʪʝʪʦʤ?è ʠ  

çɸʚʪʦʨʠʪʝʪ ʠ ʚʣʘʩʪʴ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛ ʜʨʫʛʘ?è 

 

ʆʪʚʝʪʳ ʥʘ ʧʝʨʚʳʡ ʚʦʧʨʦʩ ʨʘʟʜʝʣʠʣʠʩʴ ʙʣʠʞʝ ʢ çʉʢʦʨʝʝ ʜʘ, ʯʝʤ ʥʝʪè. 

ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʠ-

ʪʝʪʥʦʡ ʣʠʯʥʦʩʪʴʶ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ. 

ʅʘ ʚʪʦʨʦʡ ʞʝ ʚʦʧʨʦʩ ʦʪʚʝʪʳ ʩʣʝʜʫʶʱʠʝ: 84% ʣʶʜʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʘʚʪʦ-

ʨʠʪʝʪ ʠ ʚʣʘʩʪʴ ʩʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛ ʜʨʫʛʘ, 16% ʞʝ ʥʘʧʨʦʪʠʚ ʩʯʠʪʘʣʠ, 

ʯʪʦ ʘʚʪʦʨʠʪʝʪ ʠ ʚʣʘʩʪʴ ʠʜʫʪ ʚʤʝʩʪʝ ʟʘ ʨʫʢʫ. 

ʇʦʩʪʝʧʝʥʥʦ ʤʳ ʧʦʜʭʦʜʠʤ ʢ ʦʪʚʝʪʫ ʥʘ ʤʦʶ ʧʦʩʪʘʚʣʝʥʥʫʶ ʛʠʧʦʪʝʟʫ. 
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ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʚʝʪʳ, ʨʘʟʜʝʣʸʥʥʳʝ ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ. 

ɼʘʥʥʳʝ ʩʣʝʜʫʶʱʠʝ: 

 

 
 

ʈʠʩʫʥʦʢ 9 - ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ çʂʘʢʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ  

ʘʚʪʦʨʠʪʝʪʥʳʡ ʯʝʣʦʚʝʢ?è 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʚʪʦʨʠʪʝʪʦʚ ʜʣʷ ʣʶʜʝʡ ʜʦ 31 ʛʦʜʘ ʷʚʣʷʶʪʩʷ: 

1. ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʠʤ ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ (23%). 

2. ʄʘʩʪʝʨ ʩʚʦʝʛʦ ʜʝʣʘ (20%). 

3 ʤʝʩʪʦ ʨʘʟʜʝʣʷʶʪ ʩʨʘʟʫ 3 ʚʘʨʠʘʥʪʘ, ʘ ʠʤʝʥʥʦ ï ʆʪʝʮ, ɻʝʥʠʘʣʴʥʳʡ ʯʝʣʦ-

ʚʝʢ ʠ ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʧʦ 14% ʫ ʢʘʞʜʦʛʦ). 

ɼʣʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ ʦʪ 31 ʛʦʜʘ: 

1. ʄʘʩʪʝʨ ʩʚʦʝʛʦ ʜʝʣʘ (26,7%). 

2 ʤʝʩʪʦ ʩʥʦʚʘ ʨʘʟʜʝʣʷʶʪ ʜʚʘ ʦʪʚʝʪʘ ï ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʠʤ ʞʠʟʥʝʥʥʳʤ 

ʦʧʳʪʦʤ ʠ ʯʝʣʦʚʝʢ ʩ ʙʦʣʴʰʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ (ʧʦ 20% ʫ ʢʘʞʜʦʛʦ). 

3. ʄʘʪʴ (16,7%). 

ʕʪʦ ʠ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʚ ʥʘ ʥʘʰʫ ʛʠʧʦʪʝʟʫ. 

ɺʳʚʦʜ 
ʅʘʰʝ ʤʣʘʜʰʝʝ ʧʦʢʦʣʝʥʠʝ ʩʯʠʪʘʝʪ ʘʚʪʦʨʠʪʝʪʦʤ ʣʶʜʝʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʙʣʘʜʘʶʱʠʭ ʤʫʜʨʦʩʪʴʶ ʠ ʤʘʩʪʝʨʩʪʚʦʤ, ʩʪʘʨʰʝʝ ʞʝ ʧʦʢʦʣʝʥʠʝ ʘʚʪʦʨʠʪʝʪʦʤ 

ʩʯʠʪʘʝʪ ʯʝʣʦʚʝʢʘ, ʙʝʨʫʱʝʛʦ ʥʘ ʩʝʙʷ ʙʦʣʴʰʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʝ ʢʘʢ: ʄʘʩʪʝʨ, ʏʝʣʦʚʝʢ ʩ ʙʦʣʴʰʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠ ʄʘʪʴ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɺʘʟʠʝʚʘ ɸ.ʈ. ʆʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʘʚʪʦʨʠʪʝʪʘ ɾʫʨʥʘʣ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʞʫʨʥʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ï 2016. ï ˉ 2 (ʯʘʩʪʴ 1) ï ʉ. 21-24. 

2. ʉʪʝʧʢʠʥ, ʖ.ʇ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʨʠʪʝʪʘ ʣʠʯʥʦʩʪʠ ʢʘʢ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʷʚʣʝʥʠʷ. ɼʠʩʩʝʨʪʘʮʠʷ ʢʘʥʜʠʜʘʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

19.00.01. ï ʄʦʩʢʚʘ, 1976. ï 245 ʩ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 159.9:378:321.8 

ʀʟʫʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ 

ʢ ʧʘʪʨʠʦʪʠʟʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ 

 

ʄ.ɺ. ɹʣʦʭʠʥʘ, ʦʙʫʯʘʶʱʘʷʩʷ; 

ʇ.ʉ. ʄʫʨʘʚʴʝʚ, ʦʙʫʯʘʶʱʠʡʩʷ; 

ɽ.ʀ. ʋʭʦʚ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊ.ɸ. ʄʦʨʦʟʦʚʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʩʪʫ-

ʜʝʥʪʦʚ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʦʙʫʯʘʶʱʠʭʩʷ ʥʘ 1 ʢʫʨʩʝ ʌɻɹʆʋ ɺʆ 

ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ. ʊʝʤʘ ʧʘʪʨʠʦʪʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʠ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʣʷ 

ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ ʷʚʣʷʶʪʩʷ: ʢʦʛʥʠʪʠʚʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ, ʵʤʦʮʠʦ-

ʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʳʡ, ʤʦʪʠʚʘʮʠʦʥʥʦ-ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ. ʅʘʰ ʘʥʘʣʠʟ ʦʪʚʝʪʦʚ ʨʝʩ-

ʧʦʥʜʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʛʥʠʪʠʚʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʢʨʠʪʝʨʠʶ 

ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ. ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪ-

ʩʷ ʢ ʪʝʤʝ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ. ʆʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝʤʫ ʧʘʪʨʠʦʪʠʟʤʘ 

ʯʝʨʝʟ ʬʠʣʴʤʳ, ʤʫʟʳʢʫ ʠ ʤʝʨʦʧʨʠʷʪʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ 

ʟʥʘʶʪ ʩʚʦʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʧʨʦʰʝʜʰʠʭ ɺʆɺ, ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʝʪʝʨʘʥʦʚ ʥʝ-

ʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʦ, ʪʘʢ ʠ ʜʫʭʦʚʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʣʦʜʝʞʴ, ʩʪʫʜʝʥʪʳ, ʧʘʪʨʠʦʪʠʟʤ, ʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩ-

ʧʠʪʘʥʠʝ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

 

Studying the attitude of students of the Yaroslavl State Agricultural Academy 

to patriotism in modern Russia 

 

M.V. Blokhina, student; 

P.S. Muravyev, student; 

E.I. Ukhov, student 

Scientific supervisor ï Candidate of Pedagogical Sciences, Docent T.A. Morozova 

(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 

 

Abstract. The article presents an analysis of the results of a survey of students 

of the Faculty of Agrotechnology studying in the 1st year of the YAGSHA. The 

theme of patriotism is one of the most common in relation to Russian youth. The 

main criteria for the education of patriotism are: cognitive-intellectual, emotional-

value, motivational-consumer. Our analysis of respondents' responses most corre-

sponds to the cognitive-intellectual criterion of patriotism education. The analysis 

showed that students have a positive attitude to the topic of patriotic education. They 

support the theme of patriotism through films, music and events. Despite the fact that 

not many students know their relatives of the past WWII, they believe that veterans 

need to be supported both financially and spiritually. 



135 

Keywords: youth, students, patriotism, patriotic education, questioning 

 

ɺ ʫʩʣʦʚʠʷʭ ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʦʙʱʝʩʪʚʘ, ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʥʝ-

ʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʟʥʘʥʠʝ ʠ ʯʫʚʩʪʚʘ ʩʦʮʠʫʤʘ. ɺʘʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʛʨʘʞʜʘʥʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʤʦʣʦʜʝʞʠ, ʪʘʢ ʢʘʢ ʥʘ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʩʦʮʠʘʣʴʥʦʝ ʩʪʘʥʦʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ, ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʩʝʙʷ ʩ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʩʦʟʥʘʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʩʦʧʨʠʯʘʩʪʥʦʩʪʠ ʢ ʠʩʪʦʨʠʠ, ʢʫʣʴʪʫʨʝ ʠ ʜʦʩ-

ʪʠʞʝʥʠʷʤ ʩʚʦʝʡ ʩʪʨʘʥʳ [2]. 

ʊʝʤʘ ʧʘʪʨʠʦʪʠʟʤʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦ ʦʪʥʦ-

ʰʝʥʠʶ ʢ ʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʝʞʠ. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝ ʠʤʝʝʪ ʦʜʥʦʟʥʘʯʥʦʡ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʪʨʘʢʪʦʚʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ [1]. 

ɸʥʘʣʠʟ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʧʘʪ-

ʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʝʤʫ ʫʜʝʣʷʝʪʩʷ 

ʚʥʠʤʘʥʠʝ ʢʘʢ ʚ ʪʝʦʨʠʠ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʫʟʳ ʠʤʝʶʪ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʩʪʫʜʝʥʪʦʚ, ʠ ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʮʝʩ-

ʩʝ ʦʙʫʯʝʥʠʷ. 

ɺʩʸ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʥʷʪʠʡ çʧʘʪ-

ʨʠʦʪʠʟʤè, çʧʘʪʨʠʦʪʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʦʩʥʦʚʦʡ ʠʜʝʦʣʦ-

ʛʠʠ ʪʝʨʧʠʤʦʩʪʠ, ʢʫʣʴʪʫʨʳ ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʫʚʘʞʝʥʠʷ ʢ ʩʪʘʨʰʠʤ, 

ʣʶʙʚʠ ʢ ʨʦʜʥʦʤʫ ʢʨʘʶ ʠ ʩʪʨʘʥʝ, ʛʦʪʦʚʥʦʩʪʠ ʥʝʩʪʠ ʣʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ 

ʩʫʜʴʙʫ ʩʚʦʝʡ ʩʪʨʘʥʳ [4]. 

ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʪʝʤʳ ʧʘʪʨʠʦʪʠʟʤʘ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʗʨʦʩʣʘʚ-

ʩʢʦʡ ɻʉʍɸ ʢ ʧʘʪʨʠʦʪʠʟʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. 

ɿʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʫʟʥʘʪʴ ʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʧʘʪʨʠʦ-

ʪʠʟʤʫ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ. 

2. ʈʘʩʩʢʘʟʘʪʴ ʧʨʦ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ. 

3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʦʙʫʯʘʶʱʠʝʩʷ 1 ʢʫʨʩʦʚ ʗʨʦʩʣʘʚʩʢʦʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ (ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ) 

ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʀʟ ʥʠʭ, ʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ï 25 ʯʝʣʦʚʝʢ 

(78,1%) ʠ ʟʘʦʯʥʦʡ ʬʦʨʤʳ ï 7 ʯʝʣʦʚʝʢ (21,9%). ʆʙʱʘʷ ʚʳʙʦʨʢʘ ʩʦʩʪʘʚʠʣʘ 32 ʯʝʣʦ-

ʚʝʢʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʠʢʘ ʘʥʢʝʪʠʨʦʚʘʥʠʷ, ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʘʷ ʥʘ ʚʳʷʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʩʨʝʜʠ ʩʪʫʜʝʥ-

ʪʦʚ.  

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʤʝʪʦʜʦʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʪʥʦʰʝ-

ʥʠʠ ʢ ʮʝʥʥʦʩʪʷʤ ʧʘʪʨʠʦʪʠʟʤʘ ʫ ʤʦʣʦʜʝʞʠ. ʆʥʦ ʥʘʭʦʜʠʪ ʚʳʨʘʞʝʥʠʝ ʚ ʦʮʝʥʢʝ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ ɺʋɿʝ, ʠ ʣʠʯʥʦʤ ʟʥʘʥʠʠ ʠʩʪʦʨʠʠ ʫ 

ʩʪʫʜʝʥʪʦʚ. ʋʯʝʪ ʠʭ ʦʪʥʦʰʝʥʠʷ, ʚʟʛʣʷʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʦʮʝ-

ʥʠʪʴ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʨʝʘʣʠʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʠ ʬʦʨʤ ʚʦʩʧʠʪʘʥʠʷ [5]. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʮʝʥʥʦʩʪʝʡ 

ʷʚʣʷʶʪʩʷ ʦʙʱʝʯʝʣʦʚʝʯʝʩʢʠʝ (ʜʦʩʪʦʠʥʩʪʚʦ, ʯʝʩʪʴ, ʙʣʘʛʦʨʦʜʩʪʚʦ, ʩʚʦʙʦʜʘ, ʩʘʤʦ-

ʮʝʥʥʦʩʪʴ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʣʠʯʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʦʟʠʜʘʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʙʣʘʛʦ ʩʚʦʝʡ ʩʪʨʘʥʳ. 

ʆʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ ʩʣʝʜʫʶʱʠʝ: 

- ʂʦʛʥʠʪʠʚʥʦ-ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ï ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʥʘʥʠʠ, ʦʩʤʳʩʣʝʥʠʠ ʙʘʟʦ-

ʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʡ, ʚ ʧʨʦʷʚʣʝʥʠʠ ʧʘʪʨʠʦʪʠʟʤʘ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

- ʕʤʦʮʠʦʥʘʣʴʥʦ-ʮʝʥʥʦʩʪʥʳʡ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ 

ʫʙʝʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʥʦʚʷʪʩʷ ʤʦʪʠʚʘʤʠ ʧʦʚʝʜʝʥʠʷ.  

- ʄʦʪʠʚʘʮʠʦʥʥʦ-ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʩʠʪʫʘʮʠʡ, ʚ ʢʦ-

ʪʦʨʳʭ ʯʝʣʦʚʝʢ ʧʝʨʝʞʠʚʘʝʪ ʯʫʚʩʪʚʦ ʛʦʨʜʦʩʪʠ ʟʘ ʩʚʦʶ ʩʪʨʘʥʫ, ʦʩʦʟʥʘʝʪ ʝʝ 

ʚʳʜʘʶʱʫʶʩʷ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʠ ʠʩʧʳʪʳʚʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʟʘʱʠʱʘʪʴ ʨʦʜʠ-

ʥʫ, ʩʪʨʝʤʠʪʩʷ ʙʝʨʝʯʴ ʝʝ [3]. 

ʅʘʰ ʘʥʘʣʠʟ ʦʪʚʝʪʦʚ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʛʥʠʪʠʚʥʦ-

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʢʨʠʪʝʨʠʶ ʚʦʩʧʠʪʘʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥ-

ʪʦʚ ʦʪʥʦʩʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢ ʪʝʤʝ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ï 68,8% (22 

ʯʝʣ.). ʆʜʥʘʢʦ ʩʨʝʜʠ ʥʠʭ ʝʩʪʴ ʠ ʪʝ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʥʝʡʪʨʘʣʴʥʦ 

28,1% (9 ʯʝʣ.), ʠ ʪʦʣʴʢʦ 1 ʯʝʣʦʚʝʢ (3,1%) ʧʨʦʷʚʣʷʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ 

ʵʪʦʤʫ ʚʠʜʫ ʚʦʩʧʠʪʘʥʠʷ (ʨʠʩʫʥʢʠ 1 ʠ 2). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʪʦ ʠʟ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʞʠʪʝʣʝʤ ʗʨʦʩʣʘʚʣʷ 

 

 
ʈʠʩʫʥʦʢ 2 ï ʆʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ 

ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ 

ʗʨʦʩʣʘʚʣʴ ï ʛʦʨʦʜ ʩ ʪʳʩʷʯʝʣʝʪʥʝʡ ʠʩʪʦʨʠʝʡ, ʧʝʨʝʞʠʚʰʠʡ ʤʥʦʛʦʝ ʚʦ ʚʨʝ-

ʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʳ. ʆʜʥʘʢʦ ʠʩʪʦʨʠʶ ʗʨʦʩʣʘʚʣʷ ʟʥʘʶʪ ʭʦʨʦʰʦ 

ʪʦʣʴʢʦ 50%, ʜʨʫʛʠʝ ʩʪʫʜʝʥʪʳ ʤʝʥʝʝ ʦʟʥʘʢʦʤʣʝʥʳ ʩ ʥʝʡ - 40,6% (13 ʯʝʣ.) ʠʣʠ 

ʜʘʞʝ ʥʝ ʟʥʘʶʪ ï 9,4% (3 ʯʝʣ.). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʫʪ-

ʨʘʯʠʚʘʶʪ ʠʥʪʝʨʝʩ ʢ ʧʦʟʥʘʥʠʶ ʠʩʪʦʨʠʠ ʩʚʦʝʛʦ ʛʦʨʦʜʘ, ʪʘʢ ʢʘʢ ʥʳʥʝʰʥʝʝ ʧʦʢʦ-

ʣʝʥʠʝ ʦʯʝʥʴ ʟʘʚʠʩʠʪ ʦʪ ʤʦʙʠʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʠ ʯʘʩʪʦ ʧʨʦʚʦʜʠʪ ʚʨʝʤʷ ʚ ʀʥʪʝʨ-

ʥʝʪʝ ʟʘ ʧʨʦʩʤʦʪʨʦʤ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʳ ʠʣʠ ʨʦʣʠʢʦʚ. ʊʘʢ ʞʝ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠʥʦ-

ʛʦʨʦʜʥʠʝ, ʧʦʵʪʦʤʫ ʪʦʞʝ ʥʝ ʤʦʛʫʪ ʟʥʘʪʴ ʠʩʪʦʨʠʶ ʥʘʰʝʛʦ ʛʦʨʦʜʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʚ ʮʝʣʦʤ ʥʝ ʦʯʝʥʴ ʫʚʣʝʢʘʶʪʩʷ ʚʦʝʥʥʦʡ ʣʠʪʝ-

ʨʘʪʫʨʦʡ ï 68,6% (22 ʯʝʣ.), ʥʦ ʦʥʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʥʪʝʨʝʩ ʢ ʬʠʣʴʤʘʤ ʩ ʜʘʥʥʦʡ 



137 

ʪʝʤʘʪʠʢʦʡ ï 65,6% (21 ʯʝʣ.), ʠ ʟʥʘʶʪ ʧʝʩʥʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʚʦʡʥʝï 96,9% (31 

ʯʝʣ.). ɹʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʦʩʚʷʱʝʥ-

ʥʳʭ ɼʥʶ ʇʦʙʝʜʳ ï 90,6% (29 ʯʝʣ.), ʠ ʜʦʚʦʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʵʪʦ-

ʤʫ ʤʝʨʦʧʨʠʷʪʠʶ ï 87,5 (28 ʯʝʣ.). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʝʟ ʬʠʣʴʤʳ, ʤʫʟʳʢʫ ʠ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʚ ɺʫ-

ʟʝ, ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʪʝʤʝ, ʥʦ ʠ ʧʦʤʦʛʘʪʴ ʧʨʦʷʚ-

ʣʷʪʴ ʣʶʙʦʚʴ ʢ ʩʦʚʝʡ ʩʪʨʘʥʝ, ʢʫʣʴʪʫʨʝ ʠ ʫʚʘʞʝʥʠʝ ʢ ʩʪʘʨʰʠʤ. 

ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʝʩʪʴ ʨʦʜʩʪʚʝʥʥʠʢʠ, ʧʨʦʰʝʜʰʠʝ ɺʆɺ, ʯʴʶ ʠʩ-

ʪʦʨʠʶ ʦʥʠ ʟʥʘʶʪ ï 84,4% (27 ʯʝʣ.), ʪʦʣʴʢʦ 5 ʯʝʣʦʚʝʢ ʥʝ ʟʥʘʶʪ ʦ ʩʚʦʠʭ ʨʦʜʩʪ-

ʚʝʥʥʠʢʘʭ ï 15,6%. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʩʝ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʝʪʝʨʘʥʦʚ ɺʆɺ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʢ ʤʘʪʝʨʠʘʣʴʥʦ, ʪʘʢ ʠ ʜʫʭʦʚʥʦ. 

ʋ ʩʪʫʜʝʥʯʝʩʢʦʡ ʤʦʣʦʜʝʞʠ ʠʤʝʶʪʩʷ ʚ ʥʘʣʠʯʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʠʥʪʝʨʝʩʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʨʦʚʝʜʝʥʥʦʝ ʥʘʤʠ ʩʦ-

ʮʠʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʝʤʘ ʧʘʪʨʠʦʪʠʟʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦ-

ʣʦʜʝʞʠ ʟʘʥʠʤʘʝʪ ʥʝ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ, ʘ ʚʦʩʧʠʪʘʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʠʪʩʷ ʢ 

ʚʦʝʥʥʦ-ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʧʨʘʚʠʣʴʥʦ, ʪʘʢ ʢʘʢ ʧʘʪʨʠʦʪʠʟʤ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʤʫʟʳʢʠ, ʩʧʦʨʪʘ ʠ ʜʨʫʛʠʭ ʜʦʩ-

ʪʠʞʝʥʠʡ ʩʚʦʝʡ ʩʪʨʘʥʳ. 

ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʤʦʣʦʜʸʞʴ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʠ ʬʦʨʤʘ-

ʤʠ ʧʘʪʨʠʦʪʠʯʝʩʢʦʡ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥʳ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʠʣʠ ʙʳ ʤʦʣʦʜʦʤʫ ʯʝʣʦʚʝʢʫ ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʚʦʶ ʩʪʨʘʥʫ, ʛʣʫʙʞʝ 

ʦʩʤʳʩʣʠʪʴ ʣʠʯʥʫʶ ʩʦʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʝʝ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʝ, ʦʩʦʟʥʘʪʴ ʩʚʦʶ 

ʨʦʣʴ ʚ ʫʢʨʝʧʣʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʈʦʩʩʠʠ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʚʦʩʧʠʪʘʥʠʶ ʢʫʣʴʪʫʨʳ ʧʘʪʨʠʦʪʠʟʤʘ ʫ ʩʪʫʜʝʥ-

ʪʦʚ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ.  

ɺʳʚʦʜʳ 

1. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʤʝ ʧʘʪʨʠʦʪʠʯʝ-

ʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ï 68,8% (22 ʯʝʣ.). ʆʜʥʘʢʦ ʠʩʪʦʨʠʝʡ ʩʚʦʝʛʦ ʛʦʨʦʜʘ ʠʥʪʝʨʝʩʫʶʪʩʷ 

ʥʝ ʚʩʝ, ʪʘʢ ʢʘʢ ʥʳʥʝʰʥʝʝ ʧʦʢʦʣʝʥʠʝ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʪ ʚ ʀʥʪʝʨʥʝʪʝ.  

2. ʊʝʤʫ ʧʘʪʨʠʦʪʠʟʤʘ ʩʪʫʜʝʥʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ ʯʝʨʝʟ ʬʠʣʴʤʳ, ʤʫʟʳʢʫ ʠ 

ʤʝʨʦʧʨʠʷʪʠʷ. ʏʪʦ ʧʦʤʦʛʘʝʪ ʧʦʤʦʛʘʪʴ ʧʨʦʷʚʣʷʪʴ ʣʶʙʦʚʴ ʢ ʩʦʚʝʡ ʩʪʨʘʥʝ, ʢʫʣʴʪʫʨʝ ʠ 

ʫʚʘʞʝʥʠʝ ʢ ʩʪʘʨʰʠʤ. 

3. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʟʥʘʶʪ ʩʚʦʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʧʨʦʰʝʜʰʠʭ ɺʆɺ, ʦʥʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʝʪʝʨʘʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʢ ʤʘ-

ʪʝʨʠʘʣʴʥʦ, ʪʘʢ ʠ ʜʫʭʦʚʥʦ. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʩʪʫʱʝʝ ʚʥʠʤʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʵʢʩʧʝʨʪʦʚ, ʧʦʣʠ-

ʪʠʢʦʚ ʧʨʠʚʣʝʢʘʝʪ ʚʦʧʨʦʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʘʪʨʠʦʪʠʯʝʩʢʠʭ ʯʫʚʩʪʚ ʫ ʨʦʩʩʠʡʩʢʦʡ 

ʤʦʣʦʜʝʞʠ. ʄʦʣʦʜʝʞʴ ʚʳʩʪʫʧʘʝʪ ʷʨʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʧʨʦʚʦʜʥʠʢʦʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʫʩʪʨʝʤʣʝʥʠʡ ʠ ʦʩʥʦʚʥʳʤ ʥʦʩʠʪʝʣʝʤ ʧʝʨʩʧʝʢʪʠʚ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʆʪʩʶʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʳʤ ʧʦʥʠʤʘʥʠʝ 

ʫʨʦʚʥʷ ʝʝ ʧʘʪʨʠʦʪʠʯʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʛʨʘʞʜʘʥʩʢʠʭ ʮʝʥʥʦ-

ʩʪʝʡ. ɺ ʦʙʱʝʧʨʠʥʷʪʦʤ ʩʤʳʩʣʝ ʧʘʪʨʠʦʪʠʟʤ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠ 

ʥʨʘʚʩʪʚʝʥʥʳʡ ʧʨʠʥʮʠʧ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʦʪʥʦʰʝʥʠʝ ʛʨʘʞʜʘʥ ʢ ʩʚʦʝʡ ʩʪʨʘʥʝ. 

ɺ ʞʠʟʥʠ ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʣʦʞʥʦʤ ʢʦʤʧʣʝʢʩʝ ʯʫʚʩʪʚ, ʟʥʘʥʠʡ, ʮʝʥ-



139 

ʥʦʩʪʥʳʭ ʦʨʠʝʥʪʘʮʠʠ, ʫʩʪʘʥʦʚʦʢ, ʜʝʡʩʪʚʠʡ, ʦʙʳʯʥʦ ʘʨʪʠʢʫʣʠʨʫʝʤʦʤ ʢʘʢ ʣʶʙʦʚʴ 

ʢ ʈʦʜʠʥʝ [1]. 

ʇʦʧʫʣʷʨʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʘʪʨʠʦʪʠʟʤʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʮʠʘʣʴʥʦʛʦ ʯʫʚʩʪʚʘ, ʦʪ-

ʨʘʞʘʝʤʦʛʦ ʥʨʘʚʩʪʚʝʥʥʳʡ ʠ ʧʦʣʠʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚ-

ʣʷʝʪʩʷ ʣʶʙʦʚʴ ʢ ʨʦʜʠʥʝ ʠ ʛʦʪʦʚʥʦʩʪʴ ʧʦʞʝʨʪʚʦʚʘʪʴ ʩʚʦʠʤʠ ʠʥʪʝʨʝʩʘʤʠ ʨʘʜʠ 

ʥʝʸ [2, 3]. 

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʠʥʜʠʢʘʪʦʨʳ ʧʘʪʨʠʦ-

ʪʠʟʤʘ: ʘʪʨʠʙʫʪʠʚʥʦ-ʩʠʤʚʦʣʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʟʥʘʥʠʝ ʛʠʤʥʘ ʩʚʦʝʡ ʩʪʨʘʥʳ, ʟʥʘ-

ʯʝʥʠʝ ʮʚʝʪʦʚ ʬʣʘʛʘ ʠ ʛʝʨʙʘ ʩʪʨʘʥʳ); ʢʫʣʴʪʫʨʥʳʝ (ʥʘʧʨʠʤʝʨ ï ʟʥʘʥʠʝ ʢʣʘʩʩʠʯʝ-

ʩʢʠʭ ʦʙʨʘʟʮʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʠʩʢʫʩʩʪʚʘ, ʤʫʟʳʢʘʣʴʥʦʛʦ ʬʦʥʜʘ), ʠʩ-

ʪʦʨʠʯʝʩʢʠʝ (ʥʘʧʨʠʤʝʨ, ʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʩʚʦʝʡ ʈʦʜʠʥʳ, ʩʪʨʘ-

ʥʳ) ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ, ʚ ʦʙʱʝʤ ʚʠʜʝ, ʨʘʟʜʝʣʷʶʪʩʷ ʠ ʵʢʩʧʝʨʪʘʤʠ, ʠ ʛʨʘʞʜʘʥʘʤʠ 

[4, 5]. 

ʄʝʪʦʜʠʢʘ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʪʢʨʳʪʦʡ ʧʣʦʱʘʜʢʝ çGoogle ʌʦʨʤʳè. ɺ ʪʝʩ-

ʪʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ 17 ʟʘʢʨʳʪʳʭ ʚʦʧʨʦʩʦʚ, ʫʯʘʩʪʚʦʚʘʣʠ 32 ʩʪʫʜʝʥʪʘ 1 ʢʫʨʩʘ ʘʛʨʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 25 ʦʯʥʦʡ ʠ 7 ʟʘʦʯʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ. ʎʝʣʴʶ 

ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʬʦʨʤʠʨʦʚʘʥʥʦ-

ʩʪʠ ʧʘʪʨʠʦʪʠʟʤʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1 ï ʧʨʦʮʝʥʪʥʦʛʦ ʩʦ-

ʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦ ʤʝʩʪʦʞʠʪʝʣʴʩʪʚʫ ʚ ʛʦʨʦʜʝ ʗʨʦʩʣʘʚʣʝ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʩʨʝʜʠ 32 ʩʪʫʜʝʥʪʦʚ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʘ 

ʗʨʦʩʣʘʚʣʷ ʷʚʣʷʶʪʩʷ 71,9% ʠ ʥʝ ʷʚʣʷʶʪʩʷ 28,1% ʩʪʫʜʝʥʪʦʚ. 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʫʜʝʥʪʦʚ  

ʧʦ ʤʝʩʪʦʞʠʪʝʣʴʩʪʚʫ ʚ ʛʦʨʦʜʝ ʗʨʦʩʣʘʚʣʝ 

 

 
ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʟʥʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ 
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ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2 ï ʟʥʘʥʠʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 53,1% ʩʪʫʜʝʥʪʦʚ 

ʟʥʘʶʪ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, 40,6% ʩʢʦʨʝʝ ʟʥʘʶʪ, ʯʝʤ ʥʝ ʟʥʘʶʪ ʠ 6,3% 

ʩʪʫʜʝʥʪʦʚ ʩʢʦʨʝʝ ʥʝ ʟʥʘʶʪ, ʯʝʤ ʟʥʘʶʪ. 
 

 
ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʦʪʥʦʰʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʢ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3 ï ʦʪʥʦʰʝʥʠʷ ʢ ʧʘʪ-

ʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 68,8% ʩʪʫʜʝʥʪʦʚ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʝʡʪʨʘʣʴʥʦ 28,1% ʠ 3,1% 

ʩʪʫʜʝʥʪʦʚ ʦʪʥʦʩʷʪʩʷ ʥʝʛʘʪʠʚʥʦ. 
 

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʘʛʨʘʤʤʘ ʟʥʘʥʠʷ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʗʨʦʩʣʘʚʣʝ ʚʦ ʚʨʝʤʷ ɺʆɺ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 4 ï ʟʥʘʥʠʷ, ʯʪʦ ʧʨʦ-

ʠʩʭʦʜʠʣʦ ʚ ʗʨʦʩʣʘʚʣʝ ʚʦ ʚʨʝʤʝʥʘ ɺʆɺ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 40,6% ʩʪʫʜʝʥʪʦʚ 

ʩʢʦʨʝʝ ʟʥʘʶʪ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ, ʯʝʤ ʥʝ ʟʥʘʶʪ, ʘ ʪʘʢʞʝ 40,6% ʩʢʦʨʝʝ ʥʝ ʟʥʘʶʪ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʣʦ, ʯʝʤ ʟʥʘʶʪ, 9,4% ʩʪʫʜʝʥʪʦʚ ʟʥʘʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʘ ʪʘʢʞʝ 

9,4% ʥʝ ʟʥʘʶʪ ʚʦʦʙʱʝ. 
 

 
ʈʠʩʫʥʦʢ 5 ï ɼʠʘʛʨʘʤʤʘ ʟʥʘʥʠʡ ʫʣʠʮ ʛʦʨʦʜʘ ʗʨʦʩʣʘʚʣʷ,  

ʥʘʟʚʘʥʥʳʭ ʚ ʯʝʩʪʴ ʛʝʨʦʝʚ ɺʆɺ 
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ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 5 ï ʟʥʘʥʠʡ ʫʣʠʮ ʛʦʨʦ-

ʜʘ ʗʨʦʩʣʘʚʣʷ, ʥʘʟʚʘʥʥʳʭ ʚ ʯʝʩʪʴ ʛʝʨʦʝʚ ɺʆɺ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 62,5% 

ʩʪʫʜʝʥʪʦʚ ʩʢʦʨʝʝ ʟʥʘʶʪ, ʯʝʤ ʥʝ ʟʥʘʶʪ, 18,8% ʩʢʦʨʝʝ ʥʝ ʟʥʘʶʪ, ʯʝʤ ʟʥʘʶʪ, 

12,5% ʩʪʫʜʝʥʪʦʚ ʟʥʘʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠ 6,2% ʥʝ ʟʥʘʶʪ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ɼʠʘʛʨʘʤʤʘ ʦ ʥʘʣʠʯʠʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʚʦʡʥʫ, ʟʥʘʥʠʠ ʠʭ ʠʩʪʦʨʠʡ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 6 ï ʦ ʥʘʣʠʯʠʠ ʨʦʜʩʪ-

ʚʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʰʣʠ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʚʦʡʥʫ, ʟʥʘʥʠʠ ʠʭ ʠʩʪʦʨʠʡ, ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫ 84,4% ʩʪʫʜʝʥʪʦʚ ʝʩʪʴ ʪʘʢʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ, 12,5% ʥʝ ʟʥʘ-

ʶʪ ʠ ʫ 3,1% ʩʪʫʜʝʥʪʦʚ ʥʝʪ ʪʘʢʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. 

 

 
ʈʠʩʫʥʦʢ 7 ï ɼʠʘʛʨʘʤʤʘ ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ ʚ ʩʤʦʪʨʝ ʩʪʨʦʷ ʧʝʩʥʠ,  

ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 7 ï ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ 

ʚ ʩʤʦʪʨʝ ʩʪʨʦʷ ʧʝʩʥʠ, ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 62,5% ʩʪʫʜʝʥʪʦʚ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʠ 37,5% ʥʝ ʧʨʠ-

ʥʠʤʘʣʠ ʫʯʘʩʪʠʝ. 

 

 
ʈʠʩʫʥʦʢ 8 ï ɼʠʘʛʨʘʤʤʘ ʟʥʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʙʳʣʦ ʥʘ ʤʝʩʪʝ ʗɻʉʍɸ ʚʦ ʚʨʝʤʷ ɺʆɺ 
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ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 8 ï ʟʥʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ 

ʙʳʣʦ ʥʘ ʤʝʩʪʝ ʗɻʉʍɸ ʚʦ ʚʨʝʤʷ ɺʆɺ, ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 43,8% ʩʪʫʜʝʥ-

ʪʦʚ ʥʝ ʟʥʘʶʪ, 25% ʟʥʘʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, 18,8% ʩʪʫʜʝʥʪʦʚ ʩʢʦʨʝʝ ʥʝ ʟʥʘʶʪ, ʯʝʤ 

ʟʥʘʶʪ ʠ 12,5% ʩʢʦʨʝʝ ʟʥʘʶʪ, ʯʝʤ ʥʝ ʟʥʘʶʪ. 

 

 
ʈʠʩʫʥʦʢ 9 ï ɼʠʘʛʨʘʤʤʘ ʟʥʘʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-ʚʝʪʝʨʘʥʦʚ ɺʆɺ ʗɻʉʍɸ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 9 ï ʟʥʘʥʠʷ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʝʡ-ʚʝʪʝʨʘʥʦʚ ɺʆɺ ʗɻʉʍɸ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 56,3% ʩʪʫʜʝʥʪʦʚ ʥʝ ʟʥʘʶʪ, 

15,6% ʩʢʦʨʝʝ ʟʥʘʶʪ, ʯʝʤ ʥʝ ʟʥʘʶʪ, ʘ ʪʘʢʞʝ 15,6% ʩʪʫʜʝʥʪʦʚ ʩʢʦʨʝʝ ʥʝ ʟʥʘʶʪ, 

ʯʝʤ ʟʥʘʶʪ ʠ 12,5% ʟʥʘʶʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. 

 

 
ʈʠʩʫʥʦʢ 10 ï ɼʠʘʛʨʘʤʤʘ ʤʥʝʥʠʷ ʦ ʧʦʜʜʝʨʞʢʝ ʚʝʪʝʨʘʥʦʚ (ʤʘʪʝʨʠʘʣʴʥʦ, ʜʫʭʦʚʥʦ) 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 10 ï ʤʥʝʥʠʷ ʦ ʧʦʜ-

ʜʝʨʞʢʝ ʚʝʪʝʨʘʥʦʚ (ʤʘʪʝʨʠʘʣʴʥʦ, ʜʫʭʦʚʥʦ), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 96,9% 

ʩʪʫʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʫʞʥʦ ʠ 3,1% ʟʘʪʨʫʜʥʷʶʪʩʷ ʦʪʚʝʪʠʪʴ. 

 

 
ʈʠʩʫʥʦʢ 11 ï ɼʠʘʛʨʘʤʤʘ ʯʪʝʥʠʷ ʢʥʠʛ ʦ ɺʆɺ 
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ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 11 ï ʯʪʝʥʠʷ ʢʥʠʛ ʦ 

ɺʆɺ, ʚʠʜʥʦ, ʯʪʦ 68,8% ʩʪʫʜʝʥʪʦʚ ʥʝ ʯʠʪʘʶʪ ʠ 31,3% ʯʠʪʘʶʪ ʢʥʠʛʠ ʦ ɺʆɺ. 

 

 
ʈʠʩʫʥʦʢ 12 ï ɼʠʘʛʨʘʤʤʘ ʧʨʦʩʤʦʪʨʘ ʚʦʝʥʥʳʭ ʬʠʣʴʤʦʚ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 12 ï ʧʨʦʩʤʦʪʨʘ ʚʦʝʥ-

ʥʳʭ ʬʠʣʴʤʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 65,6% ʩʪʫʜʝʥʪʦʚ ʩʤʦʪʨʷʪ ʠ 34,4% ʥʝ ʩʤʦʪʨʷʪ 

ʚʦʝʥʥʳʝ ʬʠʣʴʤʳ. 

 

 
ʈʠʩʫʥʦʢ 13 ï ɼʠʘʛʨʘʤʤʘ ʟʥʘʥʠʷ ʧʝʩʝʥ ʚʦʝʥʥʳʭ ʚʨʝʤʸʥ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 13 ï ʟʥʘʥʠʷ ʧʝʩʝʥ ʚʦ-

ʝʥʥʳʭ ʚʨʝʤʸʥ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 68,8% ʩʪʫʜʝʥʪʦʚ ʟʥʘʶʪ ʥʝʤʥʦʛʦ, 

28,1% ʟʥʘʶʪ ʤʥʦʛʦ ʠ 3,1% ʩʪʫʜʝʥʪʦʚ ʥʝ ʟʥʘʶʪ ʧʝʩʥʠ ʚʦʝʥʥʳʭ ʚʨʝʤʸʥ. 

 

 
ʈʠʩʫʥʦʢ 14 ï ɼʠʘʛʨʘʤʤʘ ʧʦʩʝʱʝʥʠʷ ʤʫʟʝʝʚ, ʧʦʩʚʷʱʝʥʥʳʭ ɺʆɺ  

ʠʣʠ ʤʝʩʪ ʙʦʝʚʦʡ ʩʣʘʚʳ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 14 ï ʧʦʩʝʱʝʥʠʷ ʤʫʟʝ-

ʝʚ, ʧʦʩʚʷʱʝʥʥʳʭ ɺʆɺ ʠʣʠ ʤʝʩʪ ʙʦʝʚʦʡ ʩʣʘʚʳ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

96,9% ʩʪʫʜʝʥʪʦʚ ʙʳʣʠ ʠ 3,1% ʥʝ ʙʳʣʠ. 
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ʈʠʩʫʥʦʢ 15 ï ɼʠʘʛʨʘʤʤʘ ʦʪʥʦʰʝʥʠʷ ʢ ʤʝʨʦʧʨʠʷʪʠʷʤ,  

ʧʦʩʚʷʱʝʥʥʳʤ ɼʥʶ ʇʦʙʝʜʳ ʥʘ 9 ʤʘʷ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 15 ï ʦʪʥʦʰʝʥʠʷ ʢ ʤʝ-

ʨʦʧʨʠʷʪʠʷʤ, ʧʦʩʚʷʱʝʥʥʳʤ ɼʥʶ ʇʦʙʝʜʳ ʥʘ 9 ʤʘʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 87,5% 

ʩʪʫʜʝʥʪʦʚ ʦʪʥʦʩʷʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ 12,5% ʟʘʪʨʫʜʥʷʶʪʩʷ ʦʪʚʝʪʠʪʴ. 

 

 
ʈʠʩʫʥʦʢ 16 ï ɼʠʘʛʨʘʤʤʘ ʧʨʠʥʷʪʠʷ ʫʯʘʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ,  

ʧʦʩʚʷʱʸʥʥʳʭ ɼʥʶ ʇʦʙʝʜʳ ʥʘ 9 ʤʘʷ 

 

ʇʦ ʜʘʥʥʳʤ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 16 ï ʧʨʠʥʷʪʠʷ ʫʯʘ-

ʩʪʠʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʦʩʚʷʱʸʥʥʳʭ ɼʥʶ ʇʦʙʝʜʳ ʥʘ 9 ʤʘʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʯʪʦ 90,6% ʩʪʫʜʝʥʪʦʚ ʫʯʘʩʪʚʦʚʘʣʠ ʠ 9,4% ʥʝ ʫʯʘʩʪʚʦʚʘʣʠ. 

ɺʳʚʦʜʳ 

ɺ ʮʝʣʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ 1 ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʧʦ ʪʝʤʝ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʵʪʦ ʪʘʢʦʝ, ʠʥʪʝʨʝʩʫʶʪʩʷ ʵʪʦʡ ʪʝʤʦʡ, 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʧʨʦʷʚʣʝʥʠʷʤ ʧʘʪʨʠʦʪʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘ-

ʥʠʷ ʠ ʣʠʯʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ 

ʦ ʩʦʙʳʪʠʷʭ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ɺʦʡʥʳ, ʧʨʠ ʵʪʦʤ ʦʪʥʦʰʝʥʠʝ ʢ ʧʘʪʨʠʦʪʠʯʝ-

ʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ ʠ ɼʥʶ ʇʦʙʝʜʳ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʝ ʙʦʣʝʝ 68% ʠ 87% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʠ ʩʣʘʙʳʝ ʤʝʩʪʘ ʚ ʟʥʘʥʠʠ ʧʦ ʧʦʚʦʜʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦ-

ʛʦ ʛʦʨʦʜʘ ʗʨʦʩʣʘʚʣʷ ʚʦ ʚʨʝʤʷ ɺʆɺ, ʯʪʦ ʙʳʣʦ ʥʘ ʤʝʩʪʝ ʗɻʉʍɸ ʚʦ ʚʨʝʤʷ ɺʆɺ, ʚ 

ʟʥʘʥʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ-ʚʝʪʝʨʘʥʦʚ ɺʆɺ ʚ ʗɻʉʍɸ, ʪʘʢ ʞʝ ʚ ʯʪʝʥʠʠ ʢʥʠʛ ʦ ɺʆɺ 

ʠ ʚ ʟʥʘʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʝʩʝʥ ʚʦʝʥʥʳʭ ʚʨʝʤʸʥ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦ-

ʧʨʠʷʪʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʧʘʪʨʠʦʪʠʯʝʩʢʦʤʫ ʚʦʩʧʠʪʘʥʠʶ, ʘ ʠʤʝʥʥʦ ʣʝʢʮʠʡ ʦ ʩʦʙʳ-

ʪʠʷʭ ɺʆɺ, ʩʧʦʨʪʠʚʥʳʭ ʵʩʪʘʬʝʪ, ʢʘʢʠʭ-ʣʠʙʦ ʢʦʥʮʝʨʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɸ ʪʘʢʞʝ 

ʦ ʪʦʤ, ʢʘʢʦʚ ʙʳʣ ʚʢʣʘʜ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʇʦʙʝʜʫ, ʯʪʦ ʙʳʣʦ ʥʘ ʤʝʩʪʝ 

ʗɻʉʍɸ ʚʦ ʚʨʝʤʷ ɺʆɺ, ʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʭ-ʚʝʪʝʨʘʥʦʚ ɺʆɺ ʚ ʗɻʉʍɸ, ʧʦʩʢʦʣʴʢʫ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʦʢʘʟʘʣʘʩʴ ʨʦʜʦʤ ʠʟ ʗʨʦ-

ʩʣʘʚʣʷ (23 ʩʪʫʜʝʥʪʘ). ʕʪʦ ʧʦʟʚʦʣʠʪ ʚʟʨʘʩʪʠʪʴ ʚ ʩʪʫʜʝʥʪʘʭ ʧʘʪʨʠʦʪʠʟʤ (ʣʶʙʦʚʴ ʢ 

ʈʦʜʠʥʝ). 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
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ʆʮʝʥʢʘ ʫʨʦʚʥʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  

ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ çPythonè 
 

ʇ.ɽ. ʅʠʢʠʬʦʨʦʚ, ʦʙʫʯʘʶʱʠʡʩʷ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊ.ɸ. ʄʦʨʦʟʦʚʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʪʨʘʞʝʥʦ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʨ-

ʛʘʥʠʟʤʘ. ʋʢʘʟʘʥʳ ʤʝʪʦʜʳ ʧʦʚʳʰʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʢ ʜʦʣʛʦʡ ʨʘʙʦʪʝ 

ʙʝʟ ʧʦʪʝʨʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝ-

ʪʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʠ ʛʝʥʜʝʨʥʳʭ ʛʨʫʧʧ. ʊʘʢʞʝ ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 
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ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʚʫʭ ʨʘʙʦʯʠʭ ʩʢʨʠʧʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ 

ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʜʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʦʚ, ʥʘʧʠʩʘʥʥʳʡ ʥʘ ʚʳʩʦʢʦʫʨʦʚʥʝʚʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʥʘ-

ʟʥʘʯʝʥʠʷ çPythonè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʚʳʰʝ-

ʥʠʷ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ, ʢʦʨʪʠʟʦʣ 
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Abstract. The work reflects such a concept as the efficiency of the body. The 

methods of increasing a person's ability to work for a long time without loss of 

productivity and attentiveness are indicated. The results of the survey of different age 

and gender groups are presented. The article also presents the results of programming 

two working scripts that allow to assess the level of efficiency of the body before the 
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ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʥʘ ʧʣʘʥʝʪʝ ʭʦʯʝʪ ʫʣʫʯʰʠʪʴ ʩʚʦʶ ʞʠʟʥʴ: ʦʜʠʥ ʭʦʪʝʣ ʙʳ 

ʧʦʩʪʫʧʠʪʴ ʚ ʧʨʝʩʪʠʞʥʳʡ ɺʋɿ, ʚʪʦʨʦʡ ʤʝʯʪʘʝʪ ʦ ʧʦʣʫʯʝʥʠʠ ʥʦʚʦʡ ʠʥʪʝʨʝʩʥʦʡ 

ʧʨʦʬʝʩʩʠʠ, ʪʨʝʪʠʡ ʞʝʣʘʝʪ ʧʨʦʜʚʠʥʫʪʴʩʷ ʧʦ ʢʘʨʴʝʨʥʦʡ ʣʝʩʪʥʠʮʝ ʜʘʣʝʢʦ ʚʚʝʨʭ, 

ʥʦ ʚʩʝ ʥʘʰʠ ʞʝʣʘʥʠʷ ʚʝʜʫʪ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ. ʄʘʪʝʨʠʘʣʴʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, 

ʩʪʘʙʠʣʴʥʦ-ʫʩʧʝʰʥʘʷ ʠʥʪʝʨʝʩʥʘʷ ʢʘʨʴʝʨʘ, ʧʦʯʝʪ ʠ ʫʚʘʞʝʥʠʝ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ 

ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ï ʵʪʦ ʪʦ, ʯʪʦ ʥʫʞʥʦ 

ʢʘʞʜʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʷʚʰʝʡʩʷ ʠ ʟʜʦʨʦʚʦʡ ʧʝʨʩʦʥʝ. 

ʅʘ ʜʝʥʝʞʥʦʝ ʙʣʘʛʦʧʦʣʫʯʠʝ ʠ ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ ʨʦʜʠʪʝʣʝʡ ʠʣʠ ʟʥʘʯʠʤʳʭ 

ʚʟʨʦʩʣʳʭ ʣʶʜʝʡ, ʞʠʟʥʴ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ: 

ʫʜʘʯʥʦʝ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʧʨʦʬʝʩʩʠʠ ʚ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ, 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʠ ʫʩʚʦʝʥʥʳʭ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ. ɺʦʪ 

ʩʧʠʩʦʢ ʚʩʝʛʦ ʣʠʰʴ ʤʠʥʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚʦ ʝʜʠʥʦ. 

ɼʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʧʦʥʷʪʴ, ʯʪʦ ʧʨʠ ʜʦʣʞʥʦʤ ʫʩʝʨʜʠʠ ʠ ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʦ-

ʝʥʥʦʡ ʪʘʢʪʠʢʝ ʜʘʞʝ ʧʝʰʢʘ ʧʨʦʙʠʚʘʝʪʩʷ ʠʟ ʥʠʟʰʝʛʦ ʯʠʥʘ ʰʘʭʤʘʪʥʦʡ ʠʝʨʘʨʭʠʠ ʚ 

ʢʦʨʦʣʠ. ɿʥʘʯʠʪ ʠ ʯʝʣʦʚʝʢ, ʚ ʩʣʫʯʘʝ ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʨʦʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʤʦʞʝʪ 

ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ ʦʜʦʙʨʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʦʱʨʝʥʠʷ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩ ʢʘʢʦʡ ʩʪʦʨʦʥʳ ʥʝ ʧʦʩʤʦʪʨʠʰʴ ï ʚʩʝ ʚʝʜʝʪ ʢ ʦʜʥʦʤʫ. ɹʣʘʛʦ-

ʧʦʣʫʯʠʝ ʩʧʝʮʠʘʣʠʩʪʘ, ʩʪʫʜʝʥʪʘ, ʥʘʯʘʣʴʩʪʚʘ ʠʣʠ ʜʝʢʘʥʘʪʘ ʧʨʷʤʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳ-

ʧʦʣʥʝʥʥʦʡ ʧʨʘʚʠʣʴʥʦ ʠ ʪʦʯʥʦ ʚ ʩʨʦʢ ʨʘʙʦʪʳ. ʊʦʛʜʘ ʥʘ ʯʪʦ ʜʝʣʘʪʴ ʫʧʦʨ ʧʨʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʨʦʜʫʤʳʚʘʥʠʠ ʩʚʦʝʡ ʪʘʢʪʠʢʠ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʠ 
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ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʙʣʘʛ? ʂʦʥʝʯʥʦ ʞʝ ʥʫʞʥʦ ʜʝʣʘʪʴ ʦʛʨʦʤʥʫʶ ʩʪʘʚʢʫ ʥʘ ʩʚʦʶ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʩʪʴ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʩʠʭʦʣʦʛʦʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ï ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʜʠ-

ʚʠʜʘ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʚ ʨʘʤʢʘʭ ʚʨʝʤʝʥʥʦʛʦ ʣʠʤʠʪʘ, ʩ ʩʦʭʨʘʥʝ-

ʥʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʞʝ ʩʶʜʘ ʚʭʦʜʷʪ ʧʦʥʷʪʠʷ ʩʦʮʠ-

ʘʣʴʥʦʡ ʣʦʷʣʴʥʦʩʪʠ, ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʠ ʥʝ ʢʦʥʬʣʠʢʪʥʦʩʪʴ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʦʡ 

ʥʘʫʢʠ, ʢʘʢ ʧʩʠʭʦʣʦʛʠʷ, ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʵʪʦ ʧʦʥʷʪʠʝ ʥʘ ʜʚʘ ʫʨʦʚʥʷ. ʇʝʨʚʳʡ ï ʘʢ-

ʪʫʘʣʴʥʳʡ, ʦʟʥʘʯʘʶʱʠʡ ʨʝʘʣʴʥʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʠ-

ʣʳ ʯʝʣʦʚʝʢʘ. ɺʪʦʨʦʡ ï ʫʨʦʚʝʥʴ ʨʝʟʝʨʚʘ. ɺ ʥʝʤ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʙʦʣʴʰʦʝ, 

ʩʧʨʷʪʘʥʥʦʝ ʩʘʤʠʤ ʯʝʣʦʚʝʢʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʩʠʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʢ 

ʧʝʨʚʦʤʫ ʫʨʦʚʥʶ ʚ ʩʣʫʯʘʝ ʩʪʨʝʩʩʘ [1, 2, 3, 4]. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ: 

1. ɼʘʪʴ ʯʝʪʢʦʝ ʧʦʥʷʪʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

2. ʇʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ ʢ ʧʨʦʙʣʝʤʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʧʣʦʜʦʪʚʦʨʥʦ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʜʘʯʠ. 

3. ʅʘʧʠʩʘʪʴ ʜʚʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʜʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ 

ʙʝʟʦʧʘʩʥʦ ʠ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʥʝʪʫ ʧʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʫʝʤʳʭ. ʆʧ-

ʪʠʤʠʟʠʨʦʚʘʪʴ ʩʢʨʠʧʪʳ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʬʦʨʤʳ ʩʤʘʨʪʬʦʥʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʚ. 

4. ɺʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʦʟ-

ʤʦʞʥʦʡ ʦʙʱʝʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ. 

5. ʇʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʥʘʧʠʩʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʩʦʟʜʘʪʴ 

ʜʦʢʘʟʘʪʝʣʴʥʫʶ ʙʘʟʫ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʜʛʦʪʦʚʠʪʴ ʦʙʱʠʝ ʧʦʢʘʟʘʪʝʣʴ-

ʥʳʝ ʛʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳ. 

6. ʈʝʢʦʤʝʥʜʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 

ʚʳʛʦʨʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʫʯʝʙʦʡ ʠ ʨʘʙʦʪʦʡ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʪʫʜʝʥʪʳ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ, ʗʨʦʩʣʘʚʩʢʦʛʦ ɻʊʋ, 

ʗʨʦʩʣʘʚʩʢʦʛʦ ɻʋ, ʆʆʆ çɺʦʟʨʦʞʜʝʥʠʝè: ʤʫʞʯʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19 ʜʦ 22 ʣʝʪ, 

ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 15 ʜʦ 19 ʣʝʪ. ʈʘʙʦʪʥʠʢʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ: ʤʫʞ-

ʯʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 60 ʣʝʪ, ʞʝʥʱʠʥʳ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 30 ʜʦ 55 ʣʝʪ. 

ʄʝʪʦʜʳ: ʪʝʩʪʠʨʦʚʘʥʠʝ; ʦʯʥʦʝ ʘʥʢʝʪʠʨʦʚʘʥʠʝ; ʦʧʨʦʩ; ʙʝʩʝʜʘ; ʚʳʙʦʨʦʯʥʦʛʦ 

ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʚ ʙʦʣʴʰʝʤ ʧʣʘʥʝ, ʟʘʚʠʩʠʪ ʦʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦ-

ʨʦʤ, ʧʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʜʦʣʛʦ ʠ ʧʨʦʜʫʢ-

ʪʠʚʥʦ ʨʘʙʦʪʘʪʴ, ʷʚʣʷʝʪʩʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʩʪʠʤʫʣʷʮʠʷ. ɿʘ ʚʩʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ 

ʫʯʝʙʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠʥʜʠʚʠʜʘ ʤʝʥʷʶʪʩʷ, ʠ ʵʪʦ ʥʘʭʦʜʠʪ ʧʨʷʤʦʝ 

ʠ ʧʦʣʥʦʝ ʦʪʨʘʞʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʞʝ ʵʪʦ ʚʣʠʷʝʪ ʥʘ ʩʪʝ-

ʧʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʦʡ ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʫʯʘʱʝʛʦʩʷ. 

ʇʨʠ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠʣʠ ʫʯʝʙʝ ʚ ʪʝʯʝʥʠʝ 10-12 ʯʘʩʦʚ 

ʥʘ ʦʩʥʦʚʝ ʩʚʦʠʭ ʦʱʫʱʝʥʠʡ ʚʳʜʝʣʠʣʠ 5 ʦʩʥʦʚʥʳʭ ʧʝʨʠʦʜʦʚ ʫʨʦʚʥʷ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ. 

1. ʇʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ. ʅʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʨʘʙʦʪʳ (ʚ ʙʦʣʴ-

ʰʝʤ ʧʣʘʥʝ ʩ ʫʪʨʘ, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʝʣʦʚʝʢ ʨʘʙʦʪʘʝʪ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʛʨʘʬʠ-

ʢʫ ʩ 8-9 ʫʪʨʘ). ʇʨʦʪʷʞʝʥʥʦʩʪʴ 25-30 ʤʠʥʫʪ. ʄʠʥʠʤʘʣʴʥʦʝ ʚʦʣʝʚʦʝ ʫʩʠʣʠʝ. ʆʨ-
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ʛʘʥʠʟʤ ʦʪʜʦʭʥʫʚʰʠʡ. ʫʩʠʣʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟ-

ʨʘʩʪʘʝʪ. ʆʥ ʚʦʚʣʝʯʝʥ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ ʪʨʫʜʦʚʦʡ ʥʦʨʤʝ ʚʳʨʘʙʦʪʢʠ. ʇʦ ʤʝʨʝ 

ʧʨʦʪʝʢʘʥʠʷ ʚʨʝʤʝʥʠ ʚʩʧʦʤʠʥʘʝʪʩʷ ʠʣʠ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʤ ʜʝʡʩʪʚʠʡ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʨʘʪʠʪʴ ʩʠʣʳ ʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. 

2. ʇʝʨʠʦʜ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʊʷʥʝʪʩʷ ʧʦ ʚʨʝʤʝʥʠ 

ʦʢʦʣʦ 3-4 ʯʘʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ. ɿʘʚʠʩʠʪ ʦʪ 

ʫʨʦʚʥʷ ʥʘʯʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʦʧʳʪʘ ʨʘʙʦʪʳ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ ʦʩʪʘʝʪʩʷ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʫʪʦʤʣʝʥʠʝ ʥʝ ʥʘʩʪʫʧʘʝʪ, ʚʦʣʝʚʳʝ ʫʩʠ-

ʣʠʷ ʥʠʟʢʠʝ. 

3.  ʇʝʨʠʦʜ ʢʦʤʧʝʥʩʘʮʠʠ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 1-2 ʯʘʩʘ. ʋʨʦʚʝʥʴ ʚʥʠ-

ʤʘʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʣʦʜʦʪʚʦʨʥʦʤʫ ʪʨʫʜʫ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤ, ʥʦ ʜʦʩ-

ʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʠʣʴʥʦʛʦ ʚʦʣʝʚʦʛʦ ʫʩʠʣʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʢʫ-

ʢʠ ʧʨʠ ʤʦʥʦʪʦʥʥʦʡ ʨʘʙʦʪʝ ʠ ʫʩʪʘʣʦʩʪʠ.  

4. ʇʝʨʠʦʜ ʩʥʠʞʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɾʝʣʘʥʠʝ ʨʘʙʦʪʘʪʴ ʩʦʢʨʘʱʘ-

ʝʪʩʷ ʥʘ 25-30%, ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʚ 2 ʨʘʟʘ, ʚʦʣʝʚʦʛʦ ʫʩʠʣʠʷ ʫʞʝ ʥʝ 

ʭʚʘʪʘʝʪ. ʋ ʩʦʪʨʫʜʥʠʢʘ ʠʣʠ ʩʪʫʜʝʥʪʘ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ ʫʩʪʘʣʦʩʪʠ, ʩʥʠʞʘʝʪʩʷ 

ʚʥʠʤʘʥʠʝ, ʧʨʦʷʚʣʷʝʪʩʷ ʩʢʫʢʘ. ɽʩʣʠ ʨʘʙʦʪʫ ʥʝ ʧʨʝʢʨʘʪʠʪʴ, ʪʦ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʣʠ ʫʯʝʙʥʳʭ ʦʰʠʙʦʢ. ʀʟ-ʟʘ ʩʥʠʞʝʥʠʷ ʚʥʠʤʘʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ ʪʨʘʚʤʘʪʠʟʤʘ, ʧʦʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. 

5. ʇʝʨʠʦʜ ʚʳʛʦʨʘʥʠʷ. ʇʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʞʝʣʘʥʠʷ ʨʘʙʦʪʘʪʴ, ʢʨʠʪʠʯʝ-

ʩʢʦʝ ʩʥʠʞʝʥʠʝ ʚʥʠʤʘʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʪʨʘʚʤʘʪʠʟʤʘ, ʤʘʢʩʠʤʘʣʴ-

ʥʳʡ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ, ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

 

1. ɸʜʘʧʪʘʮʠʷ2. ʊʨʝʙʫʝʤʳʡ 

ʫʨʦʚʝʥʴ

3. ʂʦʤʧʝʥʩʘʮʠʷ 4. ʉʥʠʞʝʥʠʝ5. ɺʳʛʦʨʘʥʠʝ

ɺʦʣʝʚʦʝʝ ʫʩʠʣʠʝʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʇʨʦʜʫʢʪʠʚʥʦʩʪʴ
 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ,  

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʚʦʣʝʚʦʛʦ ʫʩʠʣʠʷ ʦʪ ʚʳʜʝʣʝʥʥʳʭ ʧʝʨʠʦʜʦʚ 

 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʠʦʜ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʚʠ-

ʩʠʪ ʦʪ ʜʥʷ ʥʝʜʝʣʠ. 

 



149 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʴ ʫʨʦʚʥʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪ ʜʥʷ ʥʝʜʝʣʠ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʪʦʜʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠ-

ʷʭ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ ʠ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʤʦʥʦʪʦʥʥʫʶ ʨʘʙʦʪʫ, ʧʨʦʚʝʨʠʪʴ ʩʦʮʠ-

ʘʣʴʥʫʶ ʣʦʷʣʴʥʦʩʪʴ ʢʘʥʜʠʜʘʪʘ, ʫʟʥʘʪʴ, ʢʘʢ ʯʝʣʦʚʝʢ ʙʫʜʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʩʪʨʝʩʩʦ-

ʚʦʡ ʩʠʪʫʘʮʠʠ, ʚʝʜʴ ʚʩʝ ʵʪʠ ʩʚʦʡʩʪʚʘ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚʦ ʝʜʠʥʦ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʦʙʱʝʝ ʧʦʥʷʪʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ, ʦʙʳʯʥʦ, ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʜʣʠʪʝʣʴʥʦʡ ʠ ʫʪʦʤʠʪʝʣʴʥʦʡ 

ʨʫʯʥʦʡ ʨʘʙʦʪʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ʗ ʞʝ ʧʨʝʜʣʘʛʘʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩ 

ʧʦʤʦʱʴʶ ʥʘʧʠʩʘʥʠʷ ʧʨʦʩʪʦʛʦ ʪʝʩʪ-ʢʦʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʧʦʜ ʣʶʙʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʇʦʯʝʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʜʘʪʴ ʧʨʠʦʨʠʪʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ ʥʘʧʠʩʘʥʠʷ 

ʪʝʩʪʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʥʝ ʩʦʟʜʘʥʠʝ ʦʥʣʘʡʥ ʪʝʩʪʘ? 

- ɹʝʟʦʧʘʩʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢ ʢʘʢ ʥʘʧʠʩʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʚʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʦʡ, ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʫʪʝʯʢʫ ʘʥʦ-

ʥʠʤʥʳʭ ʜʘʥʥʳʭ. 

- ʉʪʘʙʠʣʴʥʦʩʪʴ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʪʘʙʠʣʴʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʩʦʝʜʠʥʝ-

ʥʠʷ ʠʥʪʝʨʥʝʪʘ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʢʣʘʩʩʦʚ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʪʨʫʜʥʦ-

ʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 

- ʃʠʯʥʦʝ ʧʨʠʩʫʪʩʪʚʠʝ. ʄʦʞʥʦ ʢʫʨʠʨʦʚʘʪʴ ʘʥʢʝʪʠʨʫʝʤʦʛʦ, ʧʦʤʦʯʴ ʠ ʧʦʜ-

ʩʢʘʟʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʧʫʪʴ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ, ʪ.ʝ. ʤʠʥʠʤʠʟʘʮʠʷ ʦʰʠʙʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

- ʆʪʧʘʜʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʘʣʠʯʠʠ ʩʝʨʚʝʨʦʚ. 

- ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʥʘ ʚʩʝʭ ʧʣʘʪʬʦʨʤʘʭ, ʧʦ ʪʠʧʫ 64 ʙʠʪʥʦʡ ʠ 32 
windows, IOS ʠ android. 

- ɼʘʝʪ ʦʧʳʪ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ. ʅʘʧʠʩʘʥʥʳʡ ʰʘʙʣʦʥ ʤʦʞʥʦ ʙʳʩʪʨʦ ʧʝ-

ʨʝʧʠʩʘʪʴ ʧʦʜ ʪʝʩʪ ʜʨʫʛʦʡ ʪʝʤʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʥʫʞʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʚʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʥʘʧʠʩʘʥʥʦʛʦ ʢʦʜʘ, ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʜʠ-

ʟʘʡʥʘ), ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʤʥʦʡ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʥʦʫʪʙʫʢʘʭ, ʘ ʪʘʢʞʝ ʩʤʘʨʪʬʦʥʘʭ, ʙʳʣʦ ʨʝʰʝʥʦ 
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ʧʨʦʚʝʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʦʧʪʠʤʠʟʘ-

ʮʠʷ ʝʝ ʧʦʜ ʨʘʟʣʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʥʘʧʠʩʘʥʠʷ ʢʦʜ-ʪʝʩʪʘ ʥʘ PyCharm (ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ  

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python) 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʪʘʨʳʡ ʜʦʙʨʳʡ ʚʠʜ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ), ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʣʥʦʩʪʴʶ ʚʩʝ ʩʮʝʥʘʨʠʠ ʚʳʧʦʣ-

ʥʷʶʪʩʷ ʪʝʩʪʠʨʦʚʱʠʢʦʤ ʚʨʫʯʥʫʶ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʧʨʦʛʨʘʤʤʫ ʥʘ ʦʰʠʙʢʠ ʢʦʜʘ, ʥʝʧʨʘʚʠʣʴʥʦʝ ʩʦʩʪʘʚʣʝ-

ʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʜʘʥʥʳʭ ʢʦʥʩʦʣʴʥʳʭ ʢʦʤʘʥʜ. 

ʉʫʱʝʩʪʚʫʶʪ ʚʩʝʛʦ ʜʚʘ ʚʠʜʘ ʪʘʢʠʭ ʠʩʧʳʪʘʥʠʡ: ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦ-

ʚʘʥʠʝ ʩ ʜʦʩʪʫʧʦʤ ʢ ʢʦʜʫ ʩʠʩʪʝʤʳ, ʚ ʢʨʫʛʘʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠʤʝʥʫʝʤʘʷ çWhite 

boxè ʠ ʧʨʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʢʦʜʫ ʩʠʩʪʝʤʳ 

ï çBlack boxè. 

ʇʨʠ ʠʩʧʳʪʘʥʠʠ çʙʝʣʦʡ ʢʦʨʦʙʢʠè ʦʙʷʟʘʪʝʣʴʥʦ ʟʥʘʥʠʝ ʷʟʳʢʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʧʠʰʝʪʩʷ ʧʨʦʛʨʘʤʤʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ Python. ʀʣʠ ʞʝ ʧʦ-ʨʫʩʩʢʠ ʇʠʪʦʥ. ʕʪʦ 

ʚʳʩʦʢʦ ʫʨʦʚʥʝʚʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʥʘʧʠʩʘʥʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʷʞʝʣʳʭ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʦʜʦʚ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʷ çʯʝʨʥʦʡ ʢʦʨʦʙʢʠè ʥʝ ʦʙʷʟʘʪʝʣʴʥʳ ʥʠʢʘʢʠʝ 

ʟʥʘʥʠʷ, ʢʨʦʤʝ ʫʤʝʥʠʡ ʨʘʙʦʪʳ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ. ʇʨʠ ʪʘʢʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʨʷʶʪʩʷ ʚʩʝ ʠʩʭʦʜʳ ʩʦʙʳʪʠʡ, ʧʨʦʧʠʩʘʥʥʳʝ ʚ ʪʝʢʩʪʝ. ʂ ʧʨʠʤʝ-

ʨʫ, ʥʘ ʚʦʧʨʦʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʧʨʦʚʝʨʷʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʦʪ-

ʚʝʪʳ ʫʢʘʟʘʥʥʳʝ ʦʪʚʝʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ ʪʝʩʪʠʨʦʚʱʠʢʘ ʜʦʭʦʜʠʪ ʧʨʦʚʝʨʝʥʥʳʡ 

ʧʦ ʚʩʝʤ ʧʫʥʢʪʘʤ ʧʨʦʜʫʢʪ. 

ɼʣʷ ʯʝʛʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʧʳʪʘʥʠʷ? ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʨʦʚʝʨʢʝ ʧʨʦʠʩʭʦ-

ʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʬʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ ʢ ʤʦʤʝʥʪʫ ʨʝʣʠʟʘ, 

ʪʘʢ ʞʝ ʋʤʝʥʴʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ: 

1) ʊʝʩʪʠʨʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ï ʧʨʦʚʝʨʢʘ ʧʘʨʘʤʝʪʨʦʚ ʫʷʟʚʠʤʦʩʪʠ 

ʇʆ ʢʦ ʚʩʝʤ ʘʪʘʢʘʤ ʠ ʧʦʧʳʪʢʘʤ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʘʥʦʥʠʤʥʳʤ 

ʜʘʥʥʳʤ. ʊʘʢ ʢʘʢ ʪʝʩʪ ʥʘʧʠʩʘʥ ʥʘ çʇʠʪʦʥʝè ʤʦʞʥʦ ʦʪʩʝʯʴ ʫʛʨʦʟʳ ʫʪʝʯʢʠ ʜʘʥʥʳʭ 
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ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʋʩʪʘʥʦʚʢʘ ʧʘʨʦʣʷ ʥʘ ʬʘʡʣ ʠ ʫʩʪʨʦʡʩʪʚʦ ʧʦʣʥʦʩʪʴʶ ʫʙʠʨʘʝʪ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤ. 

 
ʈʠʩʫʥʦʢ 4 ï ʌʘʡʣ ʩ ʢʦʜʦʤ ʧʦʣʥʦʩʪʴʶ ʙʝʟʦʧʘʩʝʥ ʜʣʷ ʩʢʘʯʠʚʘʥʠʷ 

 

2) ʉʠʩʪʝʤʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ï ʇʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʇʆ ʪʨʝʙʦʚʘ-

ʥʠʷʤ, ʟʘʷʚʣʝʥʥʳʤ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ. ʂʦʜ ʧʦʣʥʦʩʪʴʶ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʧʦʜ ʚʩʝ 

ʢʦʤʧʴʶʪʝʨʳ ʠ ʩʤʘʨʪʬʦʥʳ, ʜʦʩʪʘʪʦʯʥʦ ʦʪʢʨʳʪʴ ʬʘʡʣ ʚ ʧʨʦʛʨʘʤʤʝ ʇʠʪʦʥʘ. 

 

 
ʈʠʩʫʥʦʢ 5 ï ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʩ IOS ʩʤʘʨʪʬʦʥʘ 

 

ʊʘʙʣʠʮʘ 1 ï ʂʣʶʯ ʢ ʧʨʦʚʝʨʢʝ ʪʝʩʪʘ 
ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʋʨʦʚʝʥʴ ʥʘʯʘʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

20-25 ʆʯʝʥʴ ʥʠʟʢʠʡ 

26-30 ʅʠʟʢʠʡ 

31-35 ʅʠʞʝ ʩʨʝʜʥʝʛʦ 

36-38 ʏʫʪʴ ʥʠʞʝ ʩʨʝʜʥʝʛʦ 

39-42 ʉʨʝʜʥʠʡ 

43-46 ʏʫʪʴ ʚʳʰʝ ʩʨʝʜʥʝʛʦ 

47-50 ɿʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʩʨʝʜʥʝʛʦ 

51-55 ɺʳʩʦʢʠʡ 

56-59 ʆʯʝʥʴ ʚʳʩʦʢʠʡ 
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ʅʘʯʘʣʴʥʳʝ ʚʳʚʦʜʳ: ʜʣʷ ʣʶʜʝʡ ʜʦ 22 ʣʝʪ. ʃʠʮʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʥʘʭʦ-

ʜʷʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʚ ʩʨʝʜʥʝʤ ʥʘʙʠʨʘʶʪ ʩʪʘʥʜʘʨʪʥʳʡ (ʩʨʝʜʥʠʡ) ʫʨʦ-

ʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʏʘʱʝ ʚʩʝʛʦ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʚʦ 

ʚʨʝʤʝʥʠ, ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʮʠʘʣʴʥʦʡ ʣʦʷʣʴʥʦʩʪʠ ʢ 

ʦʜʥʦʢʫʨʩʥʠʢʘʤ ʠʣʠ ʢ ʢʦʣʣʝʛʘʤ ʧʦ ʨʘʙʦʪʝ ʠ ʥʠʟʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʥʠʤʘʥʠʷ. ɼʣʷ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʧʨʠʩʫʱ ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ. ʅʘʙʣʶʜʘʝʪʩʷ ʭʦʨʦʰʘʷ ʦʨʠʝʥʪʘʮʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʢʦʥʬʣʠʢʪʥʦʩʪʴ 

(ʚʳʩʦʢʘʷ ʩʦʮʠʘʣʴʥʘʷ ʣʦʷʣʴʥʦʩʪʴ), ʭʦʨʦʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ. 

ʃʶʜʷʤ ʤʦʣʦʜʦʛʦ ʚʦʟʨʘʩʪʘ ʯʘʱʝ ʚʩʝʛʦ ʥʫʞʥʦ ʩʘʤʦʫʪʚʝʨʜʠʪʩʷ ʚ ʢʦʣʣʝʢʪʠ-

ʚʝ. ʖʥʦʰʘʤ ʥʝ ʭʦʯʝʪʩʷ ʩʛʣʘʞʠʚʘʪʴ ʢʦʥʬʣʠʢʪʳ, ʦʙʳʯʥʦ, ʦʥʠ ʛʦʪʦʚʳ ʠʜʪʠ ʜʦ 

ʧʦʙʝʜʥʦʛʦ ʢʦʥʮʘ ʚ ʩʩʦʨʝ. ʀʟ-ʟʘ ʧʦʜʚʠʞʝʢ ʚ ʫʯʝʙʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʦʪʧʘʜʘʝʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚ ʟʘʫʯʠʚʘʥʠʠ ʨʘʩʧʠʩʘʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ, ʦʥʠ ʧʨʠʭʦʜʷʪ ʥʘ ʧʘʨʳ ʢ ʫʜʦʙ-

ʥʦʤʫ ʠʤ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʧʣʦʭʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʚʦ ʚʨʝʤʝʥʥʳʭ ʣʠʥʠʷʭ. ɼʝʚʫʰ-

ʢʠ ʞʝ ʥʘʧʨʦʪʠʚ ʥʝ ʛʦʪʦʚʳ ʢ ʫʯʝʙʥʳʤ ʢʦʥʬʣʠʢʪʘʤ. ʃʝʛʢʦ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʚʦ 

ʚʨʝʤʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪʘʢ ʢʘʢ ʧʨʠʣʝʞʥʦ ʧʨʠʭʦʜʷʪ ʢ ʥʘʟʥʘʯʝʥʥʦʤʫ ʚʨʝʤʝʥʠ 

ʅʘʯʘʣʴʥʳʝ ʚʳʚʦʜʳ: ʜʣʷ ʣʶʜʝʡ ʦʪ 25 ʜʦ 60 ʣʝʪ. ʃʠʮʘ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɺʳʷʚʣʝʥʘ ʭʦ-

ʨʦʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʠ ʚʳʩʦʢʘʷ ʩʦʮʠʘʣʴʥʘʷ ʣʦʷʣʴʥʦʩʪʴ. ʊʘʢ ʢʘʢ ʧʦ-

ʚʳʰʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʝʱʝ ʙʦʣʴʰʝ ʙʫʜʝʪ ʧʨʠʨʘʚʥʠʚʘʪʴʩʷ ʢ ʧʦʥʷʪʠʶ çʨʘ-

ʙʦʯʝʛʦ ʚʳʛʦʨʘʥʠʷè ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʥʠʭ ʟʘʢʘʥʯʠʚʘʶʪʩʷ. ɼʣʷ ʣʠʮ ʞʝʥʩʢʦʛʦ ʧʦʣʘ 

ʧʨʠʩʫʱ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴ-

ʥʦʡ ʣʦʷʣʴʥʦʩʪʠ ʢ ʢʦʣʣʝʛʘʤ. ɺʩʝ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʤʫ 

ʫʨʦʚʥʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (ʚʳʰʝ ʩʨʝʜʥʝʛʦ), ʜʣʷ ʥʠʭ ʠʩʧʳʪʘʥʠʷ ʟʘʢʘʥʯʠʚʘʶʪ-

ʩʷ. ʃʶʜʷʤ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʚʘʞʥʦ ʩʪʘʙʠʣʴʥʦ ʦʪʨʘʙʦʪʘʪʴ ʜʝʥʴ ʙʝʟ ʢʦʥʬʣʠʢʪʦʚ 

ʠ ʜʝʥʝʞʥʳʭ ʧʦʪʝʨʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʠʣʫ ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʯʫʚʩʪʚʘ ʦʧʝʢʠ 

ʥʘʜ ʨʦʜʩʪʚʝʥʥʠʢʘʤʠ, ʦʥʠ ʛʦʪʦʚʳ ʧʦʡʪʠ ʥʘ ʫʩʪʫʧʢʠ, ʩʛʣʘʜʠʪʴ ʦʩʪʨʳʝ ʫʛʣʳ ʢʦʥ-

ʬʣʠʢʪʦʚ. ʊʘʢ ʞʝ ʛʦʪʦʚʳ ʯʝʪʢʦ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʨʫʢʦʚʦʜʩʪʚʦʤ ʟʘʜʘʯʫ. 

ʌʘʢʪʦʨʳ, ʩʥʠʞʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. 
ʏʝʣʦʚʝʯʝʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʝʪʩʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʫʪ-

ʨʝʥʥʠʝ ʯʘʩʳ ʦʨʛʘʥʠʟʤ ʙʦʜʨ ʠ ʩʚʝʞ, ʘ ʙʣʠʞʝ ʢ ʚʝʯʝʨʥʝʤʫ ʚʨʝʤʝʥʠ ʧʦʷʚʣʷʝʪʩʷ 

ʫʩʪʘʣʦʩʪʴ ʠ ʩʢʫʢʘ. ɺ ʪʦʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʫʩʪʘʝʪ, ʦʙʷʟʘʪʝʣʴʥʦ ʥʫʞʥʦ ʧʦʜ-

ʜʝʨʞʘʪʴ ʩʚʦʡ ʦʨʛʘʥʠʟʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʨʘʙʦʯʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. 

1. ʄʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

2. ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ. 

3. ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʠʣʠ ʫʤʩʪʚʝʥʥʦʝ ʦʧʫʩʪʦʰʝʥʠʝ ʯʝʣʦʚʝʢʘ. 

4. ʅʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʥʘ. 

5. ɺʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ. 

6. ɼʝʧʨʝʩʩʠʷ ʠ ʠʟʣʠʰʥʷʷ ʥʝʨʚʦʟʥʦʩʪʴ. 

1) ɿʘʣʦʛʦʤ ʭʦʨʦʰʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 

ʜʚʠʞʝʥʠʝ ʠ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. ʄʘʣʦʧʦʜʚʠʞʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʧʨʠʚʦʜʠʪ ʦʨʛʘ-

ʥʠʟʤ ʢ ʜʝʛʨʘʜʘʮʠʠ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ ï ʛʠʧʦʜʠʥʘʤʠʷ. ʆʪ ʵʪʦʛʦ ʥʘʨʫʰʘʝʪʩʷ 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʪʘʢʞʝ ʟʘʤʝʜʣʷʝʪʩʷ ʠʟʙʘʚʣʝʥʠʝ ʯʝʣʦʚʝʢʘ 
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ʦʪ ʠʟʣʠʰʥʝʛʦ ʢʘʣʴʮʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʭʨʫʧʢʦʩʪʠ ʢʦʩʪʝʡ ʠ ʠʭ ʧʝʨʝʣʦʤʘʤ, ʩʥʠ-

ʞʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʩʬʦʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʥʠʞʘʝʪʩʷ ʧʨʦʮʝʥʪ ʢʠʩʣʦʨʦʜʘ ʚ 

ʢʨʦʚʠ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʧʨʠʨʦʜʝ ʚ ʯʝʣʦʚʝʢʘ ʟʘʣʦʞʝʥʘ ʙʦʣʴʰʘʷ ʜʚʠʛʘ-

ʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʜʨʝʚʥʠʝ ʣʶʜʠ ʯʘʩʪʦ ʢʦʯʝʚʘʣʠ ʦʪ ʦʜʥʦʛʦ ʤʝʩʪʘ ʢ 

ʜʨʫʛʦʤʫ. ʆʙʨʘʟʦʚʘʥʥʘʷ ʵʚʦʣʶʮʠʝʡ ʨʝʬʣʝʢʪʦʨʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʤʳʰʮʘʤʠ 

ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʳʚʘʝʪʩʷ. ɽʱʝ ʛʠʧʦʜʠʥʘʤʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ 

ʧʩʠʭʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʯʝʣʦʚʝʢʘ, ʩʥʠʞʘʝʪ ʝʛʦ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʦʪ ʵʪʦʛʦ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʠ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʩʪʨʝʩ-

ʩʫ, ʧʦʷʚʣʷʶʪʩʷ ʜʝʧʨʝʩʩʠʷ ʠ ʧʩʠʭʦʟ. 

2) ʅʝʧʨʘʚʠʣʴʥʦʝ ʧʠʪʘʥʠʝ ʯʝʣʦʚʝʢʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʯʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʥʝʧʨʘʚʠʣʴʥʳʭ ʫʛʣʝʚʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʙʝʣʦʤ ʨʠʩʝ, ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʴʰʠʤ ʩʢʘʯʢʘʤ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʠ ʠʥʩʫ-

ʣʠʥʘ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʯʫʚʩʪʚʦ ʫʩʪʘʣʦʩʪʠ ʠ ʫʧʘʜʢʘ ʩʠʣ.  

3) ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʠʣʠ ʫʤʩʪʚʝʥʥʦʝ ʦʧʫʩʪʦʰʝʥʠʝ ʯʝʣʦʚʝʢʘ. ʇʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʞʝʣʘʥʠʷ ʠ ʤʦʪʠʚʘʮʠʠ ʯʝʣʦʚʝʢʘ. ʈʘ-

ʙʦʯʠʡ ʧʨʦʮʝʩʩ ʪʷʛʦʩʪʝʥ ʠ ʤʨʘʯʝʥ, ʥʠʢʘʢʠʝ ʜʝʥʝʞʥʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʭʚʘʣʳ ʥʝ 

ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʚʢʣʶʯʠʪʴʩʷ ʚ ʨʘʙʦʪʫ. 

4) ʅʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʥʘ. ʋʯʝʥʳʝ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʥʝ ʚʳʩʧʘʚʰʠʡʩʷ ʯʝ-

ʣʦʚʝʢ ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʦʤ ʞʝ ʨʘʙʦʯʝʤ ʫʨʦʚʥʝ, ʯʪʦ ʠ ʯʝʣʦʚʝʢ ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʯʘʩʪʳʡ ʪʨʘʚʤʘ-

ʪʠʟʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʠʟʣʠʰʥʝʡ ʨʘʙʦʯʝʡ ʨʠʩʢʦʚʘʥʥʦʩʪʠ ï ʚʦʪ ʪʦ, 

ʢ ʯʝʤʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʩʥʠʞʝʥʠʝ ʚʥʠʤʘʥʠʷ ʚ ʩʣʝʜʩʪʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʮʝʥ-

ʥʦʛʦ 8-ʤʠ ʯʘʩʦʚʦʛʦ ʩʥʘ. 

5) ɺʨʝʜʥʳʝ ʧʨʠʚʳʯʢʠ. ʉʠʛʘʨʝʪʳ, ʘʣʢʦʛʦʣʴ, ʥʘʨʢʦʪʠʢʠ ʠ ʪʘʢ ʜʘʣʝʝ, ʢʦʥʝʯ-

ʥʦ ʞʝ, ʧʣʦʭʦ ʚʣʠʷʶʪ ʥʘ ʤʳʩʣʠʪʝʣʴʥʳʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟ-

ʤʘ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʞʝ ʢʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʠ, ʢʦʥʝʯʥʦ, ʧʣʦʭʦ 

ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ. 

6) ɼʝʧʨʝʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʩʠʭʦʣʦʛʘʤʠ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʝʧʨʝʩʩʠʷ 

ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʛʥʠʪʠʚʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʦʧʘʜʘʝʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 

ʩʝʙʝ, ʯʘʩʪʦ ʧʦʷʚʣʷʝʪʩʷ ʦʱʫʱʝʥʠʝ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʘʭʦʜʠʪʩʷ ʥʝ ʥʘ ʩʚʦʝʤ ʨʘʙʦʯʝʤ 

ʤʝʩʪʝ. 

ʄʝʪʦʜʠʢʠ ʠ ʩʧʦʩʦʙʳ ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʂʘʞʜʦʤʫ ʠʩʧʳʪʫʝʤʦʤʫ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʳʙʨʘʪʴ ʫʜʦʙʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʨʝʤʝʥʠ ʦʪ ʤʝʩʷʮʘ ʜʦ ʜʚʫʭ, ʢʦʪʦʨʦʝ ʦʥʠ ʤʦʛʣʠ ʙʳ ʚʳʜʝʣʠʪʴ ʥʘ ʵʪʦ ʠʩʩʣʝʜʦʚʘ-

ʥʠʝ. ʀʟ ʩʨʦʢʦʚ ʠʩʧʳʪʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʝʪʦʜʠʢʠ ʠ ʩʧʦʩʦʙʳ, ʢʦʪʦʨʳʤʠ ʤʦʛʣʠ 

ʙʳ ʟʘʥʠʤʘʪʴʩʷ ʣʶʜʠ ʩ ʠʥʪʝʨʝʩʦʤ. 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʚʩʝʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚʳʧʦʣʥʷʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ, ʘ 

ʠʤʝʥʥʦ: 

1. ʂʘʞʜʦʝ ʫʪʨʦ ʛʫʣʷʪʴ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ ʧʝʨʝʜ ʫʯʝʙʦʡ/ʨʘʙʦʪʦʡ. 

2. ʇʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ ʚʳʧʦʣʥʷʪʴ ʟʘʨʷʜʢʫ ʠʣʠ ʨʠʪʤʠʯʝʩʢʫʶ ʛʠʤʥʘʩʪʠʢʫ. 

3. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʠʦʜʘ ʧʨʦʩʣʫʰʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʧʣʝʡʣʠʩʪʳ ʩ ʤʫʟʳʢʦʡ, ʧʦʜʭʦʜʷʱʝʡ ʧʦʜ ʬʘʟʳ ʜʥʷ, ʚʝʯʝʨʘ ʠ ʥʦʯʠ. 

ʋʪʨʝʥʥʷʷ ʛʠʤʥʘʩʪʠʢʘ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʤʫ ʧʨʦʩʥʫʪʴʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦ. ɹʣʘ-

ʛʦʜʘʨʷ ʧʝʨʝʨʘʙʦʪʢʝ ʛʦʨʤʦʥʘ ʩʪʨʝʩʩʘ ï ʢʦʨʪʠʟʦʣʘ ʫ ʯʝʣʦʚʝʢʘ ʧʦʚʳʰʘʝʪʩʷ ʥʘ-

ʩʪʨʦʝʥʠʝ ʠ ʫʣʫʯʰʘʝʪʩʷ ʢʦʛʥʠʪʠʚʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. ʇʨʦʛʫʣʢʠ ʧʝʨʝʜ ʨʘʙʦ-
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ʪʦʡ/ʫʯʝʙʦʡ ʧʦʤʦʛʘʶʪ ʯʝʣʦʚʝʢʫ ʫʙʨʘʪʴ ʦʩʪʘʪʢʠ ʢʦʨʪʠʟʦʣʘ ʠ ʧʦʤʦʛʘʶʪ ʚʳʨʘʙʦ-

ʪʘʪʴ ʛʦʨʤʦʥ ʥʦʨʘʜʨʝʥʘʣʠʥ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʫʣʫʯʰʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʥʝʡʨʦʥʘ-

ʤʠ ʠ ʧʦʚʳʩʠʪʴ ʩʠʣʫ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ. ʄʫʟʳʢʘʣʴʥʳʝ 

ʧʣʝʡʣʠʩʪʳ ʧʦʤʦʛʘʶʪ ʫʩʧʦʢʦʠʪʴ ʥʝʨʚʳ, ʧʦʤʦʛʘʝʪ ʚʳʨʘʙʘʪʳʚʘʪʴ ʵʥʜʦʨʬʠʥʳ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1) ʊʝʭʥʠʢʘ ʪʝʣʝʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ. 

2) ʄʝʪʦʜ ʜʳʭʘʪʝʣʴʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʚ ʤʦʤʝʥʪʳ ʪʨʫʜʦʚʦʡ ʫʩʪʘʣʦʩʪʠ. 

3) ʂʦʛʥʠʪʠʚʥʦ-ʙʠʭʝʚʠʦʨʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʫʪʨʦʤ. 

ʊʝʭʥʠʢʘ ʪʝʣʝʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʝʨʘʧʠʠ, ʤʝʪʦʜ ʜʳʭʘʪʝʣʴʥʦʡ ʨʝʣʘʢʩʘ-

ʮʠʠ ʠ ʢʦʛʥʠʪʠʚʥʦ-ʙʠʭʝʚʠʦʨʘʣʴʥʘʷ ʪʝʨʘʧʠʷ ʥʘʧʨʘʚʣʝʥʥʳ ʥʘ ʙʦʨʴʙʫ ʩ ʥʘʨʫʰʝ-

ʥʠʷʤʠ ʩʥʘ ʠ ʙʦʨʴʙʳ ʩ ʜʝʧʨʝʩʩʠʚʥʳʤʠ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. 

ʂʫʨʠʨʦʚʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ ʣʠʯʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʳʪʫʝʤʳʭ, ʚ ʤʦ-

ʝʤ ʧʦʥʠʤʘʥʠʠ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʛʨʫʧʧʳ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʂʦʥʪʘʢʪʝè. 

ɿʜʝʩʴ ʤʦʞʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʦʧʨʦʩʳ, ʚʳʢʣʘʜʳʚʘʪʴ ʨʘʟʥʦʛʦ ʚʠʜʘ 

ʥʘʧʦʤʠʥʘʥʠʷ, ʧʣʘʥʳ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʫʙʣʠʢʦʚʳʚʘʪʴ ʚʠ-

ʜʝʦ ʧʦ ʪʝʤʝ ʠ ʧʦʣʫʯʘʪʴ ʰʠʨʦʢʠʡ ʦʭʚʘʪ ʘʫʜʠʪʦʨʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʣʝʯʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʤʝʥʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʧʦʚʳʰʝʥʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘ-

ʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʶʜʝʡ. 

ɺ ʛʨʫʧʧʝ ʥʘʭʦʜʠʣʦʩʴ 22 ʧʦʩʪʦʷʥʥʳʭ ʫʯʘʩʪʥʠʢʘ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪ-

ʚʦʚʘʣʠ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʦʤʝʥʪʘʭ, ʚʳʩʢʘʟʳʚʘʣʠ ʩʚʦʝʡ ʤʥʝʥʠʝ ʦ ʨʘʟʥʳʭ ʤʝ-

ʪʦʜʠʢʘʭ ʧʦʚʳʰʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʜʝʣʠʣʠʩʴ ʩʚʦʠʤʠ ʵʤʦʮʠʷʤʠ ʠ ʧʝʨʝʞʠ-

ʚʘʥʠʷʤʠ, ʦʪʤʝʯʘʣʠ ʩʘʤʳʝ ʜʝʡʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʝʜʣʘʛʘʣʠ ʩʚʦʠ ʚʘʨʠʘʥʪʳ ʠ 

ʦʙʱʘʣʠʩʴ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚ ʦʙʱʝʤ ʯʘʪʝ. 

ʉʚʦʷ ʦʪʜʝʣʴʥʘʷ ʛʨʫʧʧʘ ʚ çɺʂè ʧʦʟʚʦʣʷʝʪ ʢʫʨʘʪʦʨʫ ʠʩʧʳʪʘʥʠʷ ʤʦʥʠʪʦʨʠʪʴ 

ʠ ʩʦʙʠʨʘʪʴ ʨʘʟʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ ʜʦʩ-

ʪʫʧ ʢ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʛʨʫʧʧʳ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʜʯʝʨʢʥʫʪʴ ʩʘʤʳʝ ʠʥʪʝ-

ʨʝʩʥʳʝ ʤʦʤʝʥʪʳ ʚ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʨʘʙʦʪʝ. 
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ʈʠʩʫʥʦʢ 7 ï ʇʦʩʝʪʠʪʝʣʠ ʠ ʧʨʦʩʤʦʪʨʳ ʛʨʫʧʧʳ 

 

ɹʣʘʛʦʜʘʨʷ ʛʨʘʬʠʢʘʤ ʤʳ ʤʦʞʝʤ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʣʠʯʥʦʝ ʢʫʨʠʨʦʚʘʥʠʝ ʢʘʞʜʦ-

ʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʥʫʞʥʦ ʙʳʣʦ ʣʠʰʴ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʣʝʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʟʥʘʣ, ʯʪʦ ʠ ʢʦʛʜʘ ʥʫʞʥʦ ʚʳʧʦʣʥʷʪʴ, ʣʠʰʴ ʠʟʨʝʜʢʘ ʟʘʜʘʚʘʷ ʚʦ-

ʧʨʦʩʳ ʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʤʝʪʦʜʠʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʝʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ ʙʳʣʠ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʚʳʧʦʣ-

ʥʝʥʠʶ ʣʝʛʢʠʝ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʥʝʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ, ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʥʦʚʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʠʩʧʳʪʫʝ-

ʤʳʡ ʧʦʚʳʩʠʣ ʩʚʦʶ ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʫʶ ʣʦʷʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ ʩʦʩʪʘʚʣʝʥʥʦʡ ʪʘʙʣʠʮʝ ʯʝʪʢʦ ʚʠʜʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʥʝʯʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʘ ʦʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʥʘʯʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʩʨʦʢ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʠ ʛʝʥʜʝʨʘ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʦʪʨʘʟʠʤ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʠʘʛʨʘʤʤʘʭ ʥʘʯʘʣʴʥʦʛʦ ʠ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

 

ʄʫʞʩʢʦʡ ʧʦʣ: 

˨ͦ

оу п͋л п͋н ͋
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ɾʝʥʩʢʠʡ ʧʦʣ: 

   
 

ʄʦʣʦʜʳʝ ʣʶʜʠ ʧʦʚʳʩʠʣʠ ʩʚʦʠ ʙʘʣʣʳ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʜʝʚʫʰʢʠ, ʥʘʦʙʦ-

ʨʦʪ, ʧʦʢʘʟʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʊʘʢʞʝ, ʧʦ ʦʧʨʦʩʘʤ ʠʩʩʣʝʜʫʝʤʳʭ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʡ ʧʝ-

ʨʠʦʜ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʠ ʨʘʙʦʪʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ, ʯʪʦ ʚʠʜʥʦ ʥʘ ʛʨʘʬʠʢʝ, ʛʜʝ 

ʢʨʘʩʥʳʤ ʫʢʘʟʘʥ ʩʪʘʨʳʡ, ʘ ʟʝʣʝʥʳʤ ʥʦʚʳʡ. 

 

 
ʈʠʩʫʥʦʢ 8 ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪ ʜʥʷ ʥʝʜʝʣʠ 

ɺʳʚʦʜ 

ɺʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʠʩʧʳʪʘʥʠʷ ʧʦʥʨʘʚʠʣʦʩʴ ʦʪʢʨʳʚʘʪʴ ʜʣʷ ʩʝʙʷ ʥʦʚʳʝ ʤʝ-

ʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʫʧʨʦʩʪʠʪʴ ʩʚʦʶ ʞʠʟʥʴ, ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʴ ʩʦ ʚʩʝʤʠ ʝʝ ʚʳʪʝʢʘʶʱʠʤʠ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʜʝʡʩʪʚʝʥʥʳʭ ʤʝʪʦʜʠʢ, 

ʢʦʪʦʨʳʝ ʦʪʤʝʪʠʣʠ ʩʘʤʠ ʠʩʧʳʪʘʪʝʣʠ ʩʪʘʣʠ: ʣʝʛʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ + ʧʨʦ-

ʛʫʣʢʠ ʜʦ ʠ ʧʦʩʣʝ ʨʘʙʦʪʳ/ʫʯʝʙʳ; ʧʨʘʚʠʣʴʥʳʡ ʨʝʞʠʤ ʩʥʘ ʠ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʭ-

ʥʠʢʘ ʪʝʣʝʩʥʦʡ ʪʝʨʘʧʠʠ ʠ ʢʦʛʥʠʪʠʚʥʦ-ʙʠʭʝʚʠʦʨʘʣʴʥʦʡ ʪʝʨʘʧʠʠ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩʤʦʛ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʦʙʱʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʠʤʘʥʠʝ, ʩʦʮʠʘʣʴʥʫʶ ʣʦʷʣʴʥʦʩʪʴ ʢ ʢʦʣʣʝ-

ʛʘʤ/ʦʜʥʦʢʫʨʩʥʠʢʘʤ, ʧʦʩʪʘʚʠʪʴ ʚ ʨʘʚʥʦʚʝʩʠʝ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ɺʳ-

ʷʚʠʣʠ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʤʝʰʘʪʴ ʯʝʣʦʚʝʢʫ ʨʘʙʦʪʘʪʴ ʠʣʠ ʫʯʠʪʴʩʷ, ʪʘʢʞʝ 

ʥʘʰʣʠ ʧʦʥʨʘʚʠʚʰʠʝʩʷ, ʘ ʛʣʘʚʥʦʝ ʜʝʡʩʪʚʝʥʥʳʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʣʝʥʴʶ ʠ ʵʤʦ-

ʮʠʦʥʘʣʴʥʳʤ ʚʳʛʦʨʘʥʠʝʤ ʥʘ ʨʘʙʦʯʝʤ/ʫʯʝʙʥʦʤ ʤʝʩʪʝ.  
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ʄ.ɸ. ʆʩʦʚʩʢʠʡ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊ.ɸ. ʄʦʨʦʟʦʚʘ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʪʨʝ-

ʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

ʋʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚʳʩʦʢʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝ-

ʭʘʥʠʟʤʦʤ ʘʜʘʧʪʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʠ ʫʯʝʙʥʦʡ. 
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ɺ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʮʠʫʤʘ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʢʦʨʨʝʣʷʮʠʶ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʠ ʧʨʝʜʳʜʫʱʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʮʝʥʥʦʩʪʝʡ, ʞʝʣʘʥʠʡ ʠ 

ʧʫʪʝʡ ʜʦʩʪʠʞʝʥʠʷ ʯʝʛʦ-ʣʠʙʦ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʩʨʝʜʠ ʩʪʫ-

ʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ, ʢʦʪʦʨʳʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʢ ʢʦʣʣʝʢʪʠʚʫ ʠ 
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ʧʨʦʮʝʩʩʫ ʦʙʫʯʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ çʐʢʘʣʘ ʨʝʘʢʪʠʚʥʦʡ 

(ʩʠʪʫʘʪʠʚʥʦʡ) ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʏ.ɼ. ʉʧʠʣʙʝʨʛʝʨʘè. 

ɺ ʪʦʤ ʯʠʩʣʝ ʷ ʭʦʪʝʣ ʙʳ ʟʘʪʨʦʥʫʪʴ ʨʘʩʩʪʨʦʡʩʪʚʘ ʦʙʨʘʟʦʚʘʥʥʳʝ ʥʘ ʬʦʥʝ 

ʪʨʝʚʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʪʨʝʚʦʞʥʦ ʬʦʙʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ 

ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. 

ʎʝʣʴ: ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʨʦ-

ʮʝʩʩʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ʉʧʠʣʙʝʨʛʝʨʘ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 

2. ʆʙʨʘʙʦʪʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

3. ʉʨʘʚʥʠʪʴ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʠ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʛʠ. 

4. ʈʘʩʩʤʦʪʨʝʪʴ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʨʘʩʩʪʨʦʡʩʪʚʘʤ. 

ɻʝʥʝʨʘʣʠʟʦʚʘʥʳʤ ʠ ʬʦʙʠʯʝʩʢʠʤ ʨʘʩʩʪʨʦʡʩʪʚʘʤ ʥʘ ʬʦʥʝ ʵʪʦʡ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʦʩʪʦʚʝʨʥʳʝ ʥʘʫʯ-

ʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʢʦʥʩʫʣʴʪʘʮʠʷ ʠ ʦʥʣʘʡʥ ʣʝʢʮʠʠ. 

ʄʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʷʚʣʷʣʩʷ ʩʦʮʠʘʣʴʥʳʡ ʦʧʨʦʩ ʉʧʠʣʙʝʨʛʘ, ʙʣʘʛʦʜʘʨʷ 

ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʘ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫ-

ʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ ʧʝʨʚʦʛʦ ʢʫʨʩʘ. ʋʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʥʝ ʚʳʩʦʢʠʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʦʤ ʘʜʘʧʪʘʮʠʠ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʫʯʝʙʥʦʡ. 

ɼʣʷ ʥʘʯʘʣʘ ʩʪʦʠʪ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʪʦʤʫ ʯʪʦ ʤʦʞʝʪ ʚʦʟ-

ʥʠʢʥʫʪʴ ʥʘ ʝʝ ʬʦʥʝ. ɽʩʪʴ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʪʨʝʚʦʛʠ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʩʧʝ-

ʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʪʨʘʭ ʠ ʪʨʝʚʦʛʘ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ. 

ʊʨʝʚʦʛʘ ʦʧʨʝʜʤʝʯʝʥʥʘʷ, ʪʦ ʝʩʪʴ ʩʚʷʟʘʥʘ ʩ ʯʝʤ ï ʪʦ ʢʦʥʢʨʝʪʥʳʤ. ʉʫʙʲʝʢʪ 

ʙʦʠʪʩʷ ʠ ʠʟʙʝʛʘʝʪ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʠʣʠ ʪʝʤʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʥʝ ʧʨʦʩʪʦ ʠʩ-

ʧʳʪʳʚʘʝʪ ʥʝʧʦʥʷʪʥʦ ʢʘʢʫʶ ʘʙʩʪʨʘʢʪʥʫʶ çʪʨʝʚʦʛʫ ʚʦʦʙʱʝè [2]. 

ʏʪʦ ʞʝ ʪʘʢʦʝ ʪʨʝʚʦʛʘ ï ʵʪʦ ʧʨʝʜʯʫʚʩʪʚʠʝ ʦʧʘʩʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʜʦ ʝʝ 

ʥʘʩʪʫʧʣʝʥʠʷ, ʘ ʩʪʨʘʭ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʝʡ ʦʨʛʘʥʠʟʤʘ ʥʘ ʦʧʘʩʥʦʩʪʴ, ʪ.ʝ. ʤʳ ʤʦʞʝʤ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʪʨʝʚʦʛʘ ʥʘʧʨʘʚʣʝʥʘ ʚ ʙʫʜʫʱʝʝ, ʪ.ʢ. ʯʝʣʦʚʝʢ ʥʝ ʟʥʘʝʪ, ʯʪʦ 

ʪʘʤ ʙʫʜʝʪ ʜʘʣʴʰʝ ʠ ʪʘʢʠʤ ʩʪʨʘʥʥʳʤ ʦʙʨʘʟʦʤ ʧʳʪʘʝʪʩʷ ʥʘʩʪʨʦʠʪʴʩʷ ʥʘ ʙʫʜʫʱʝʝ. 

ɽʩʣʠ ʤʳ ʘʥʘʣʠʟʠʨʫʝʤ ʩʪʨʘʭ, ʪʦ ʵʪʦ ʚʩʝʛʜʘ ʧʨʦ ʩʨʘʚʥʝʥʠʝ ʩ ʫʞʝ ʧʨʦʞʠʪʳʤ ʦʧʳ-

ʪʦʤ, ʦʙʣʘʜʘʥʠʝ ʢʦʪʦʨʳʤ ʟʘʩʪʘʚʣʷʝʪ ʥʘʰ ʦʨʛʘʥʠʟʤ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʩʪʨʝʩʩ. ʂʘʢ ʧʦ-

ʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʨʝʚʦʛʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʧʩʠʭʠʢʫ ʚʦʟʙʫʞʜʘʶʱʝ, ʢʘʢ ʙʳ 

ʘʢʢʫʤʫʣʠʨʫʷ ʩʠʣʳ ʯʪʦʙʳ ʝʸ ʧʝʨʝʞʠʪʴ, ʘ ʩʪʨʘʭ, ʥʘʦʙʦʨʦʪ, ʪʦʨʤʦʟʷʱʝ [5]. 

 ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʘʭ ʨʘʮʠʦʥʘʣʝʥ, ʢʦʥʢʨʝʪʝʥ, ʘ ʪʨʝʚʦʛʘ ʠʨʨʘʮʠʦʥʘʣʴʥʘ, 

ʨʘʩʧʣʳʚʯʘʪʘ ʤʳ ʝʱʝ ʥʝ ʟʥʘʝʤ, ʦʞʠʜʘʝʪ ʣʠ ʥʘʩ ʚʧʝʨʝʜʠ ʦʧʘʩʥʦʩʪʴ, ʥʦ ʫʞʝ ʪʨʝ-

ʚʦʞʠʤʩʷ, ʪʝʨʟʘʝʤʩʷ ʤʨʘʯʥʳʤʠ ʧʨʝʜʯʫʚʩʪʚʠʷʤʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʪʨʘʭ ï ʵʪʦ 

ʦʧʨʝʜʤʝʯʝʥʥʘʷ ʪʨʝʚʦʛʘ [1]. 

ʆʩʥʦʚʦʡ ʪʨʝʚʦʛʠ ʷʚʣʷʝʪʩʷ ʩʪʨʝʩʩ ʪʦʯʥʝʝ ʦʜʥʦ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʩʪʨʝʩʩʘ, ʜʣʷ 

ʙʦʣʴʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʜʘʜʠʤ ʦʙʲʷʩʥʝʥʠʝ ʜʘʥʥʦʤʫ ʧʦʥʷʪʠʶ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʩʠʭʦʣʦʛʦʚ ʩʭʦʜʷʪʩʷ ʢ ʤʳʩʣʠ, ʯʪʦ ʩʪʨʝʩʩ ï ʵʪʦ ʥʦʨʤʘʣʴʥʘʷ 

ʨʝʘʢʮʠʷ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʙʳʪʴ ʥʝʢʦʤʬʦʨʪʥʦʡ, ʝʩʣʠ ʯʝʣʦʚʝʢ 
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ʥʝ ʤʦʞʝʪ ʩ ʥʝʡ ʩʧʨʘʚʠʪʴʩʷ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʥʘʰ ʦʨʛʘʥʠʟʤ ʛʦʚʦʨʠʪ ʥʘʤ, ʯʪʦ 

ʯʪʦ-ʪʦ ʥʝʧʨʘʚʠʣʴʥʦ ʠ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝʢʦʝ ʜʝʡʩʪʚʠʝ, ʯʪʦʙʳ ʵʪʦ ʠʩʧʨʘ-

ʚʠʪʴ. 

ʉʪʨʝʩʩ ʤʦʞʝʪ ʠʤʝʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʧʨʦʷʚʣʝʥʠʡ: ʘʛʨʝʩʩʠʚʥʦʩʪʴ, 

ʥʝʪʝʨʧʝʥʠʝ, ʧʣʦʭʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʪʨʝʚʦʞʥʦʩʪʴ ʠ ʪʘʢ ʜʘʣʝʝ. ɺʩʝ ʵʪʦ ʩʠʤʧʪʦʤʳ 

ʩʪʨʝʩʩʘ. ʇʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʩʠʤʧʪʦʤʳ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʥʝʢʦʝ-

ʛʦ ʩʪʨʝʩʩʦʚʦʛʦ ʬʘʢʪʦʨʘ, ï ʵʪʦ ʧʝʨʚʳʡ ʰʘʛ ʢ ʫʩʪʨʘʥʝʥʠʶ ʩʪʨʝʩʩʘ [3]. 

ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʪʨʝʚʦʛʘ ʤʦʞʥʦ ʩʢʘ-

ʟʘʪʴ ʩʪʨʘʭ ʥʘʰʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʠʣʠ ʞʝ ʧʨʦʷʚʣʝʥʠʝ çʞʚʘʯʢʠ ʜʣʷ ʤʦʟʛʘè. 

ʆʯʝʥʴ ʯʘʩʪʦ ʜʘʥʥʦʝ ʯʫʚʩʪʚʦ ʧʨʝʩʣʝʜʫʝʪ ʥʘʩ ʧʝʨʝʜ ʵʢʟʘʤʝʥʦʤ, ʚʘʞʥʳʤ ʦʪʯʝʪʦʤ 

ʠʣʠ ʞʝ ʩʜʘʯʝʡ ʥʘ ʧʨʘʚʘ. ɺ ʪʦʤ ʯʠʩʣʝ ʪʨʝʚʦʛʘ ʤʦʞʝʪ ʥʘʩ ʧʨʝʩʣʝʜʦʚʘʪʴ ʜʦʩʪʘʪʦʯ-

ʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠʟ ï ʟʘ, ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʢʘʢ: çʚ ʯʝʤ ʩʤʳʩʣ 

ʞʠʟʥʠ? ʂʝʤ ʷ ʩʪʘʥʫ? ʂʘʢ ʠʩʧʨʘʚʠʪʴ ʵʪʦ? ʏʪʦ ʷ ʜʝʣʘʶ ʥʝ ʪʘʢ?è. ʕʪʦ ʦʩʥʦʚʥʳʝ 

ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʝʚʦʞʥʦ ʬʦʙʠʯʝʩʢʦʛʦ ʨʘʩʩʪʨʦʡ-

ʩʪʚʘ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʟʚʫʯʝʥʦ ʙʳʚʘʶʪ ʨʘʩʩʪʨʦʡʩʪʚʦ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʨʝʚʦʛʠ. 

ʊʨʝʚʦʞʥʦ-ʬʦʙʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ ʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡ-

ʩʪʚʦ ʵʪʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʨʘʩʩʪʨʦʡʩʪʚʘ ʥʘ ʬʦʥʝ ʪʨʝʚʦʛʠ. 

ʊʨʝʚʦʞʥʦ-ʬʦʙʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʥʝʚʨʦʪʠʯʝʩʢʠʝ ʨʘʩ-

ʩʪʨʦʡʩʪʚʘ, ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʢʘʨʪʠʥʝ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʦʧʨʝʜʤʝʯʝʥʥʘʷ ʪʨʝʚʦʛʘ, 

ʩʪʨʘʭ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʠʣʠ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʥʝʰʥʠʤʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʫʙʲʝʢʪʫ ʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʥʝʛʦ ʨʝʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ. 

ʉʠʪʫʘʮʠʷ ʠʣʠ ʦʙʲʝʢʪ, ʚʳʟʳʚʘʶʱʠʝ ʪʨʝʚʦʛʫ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʣʷ ʩʫʙʲʝʢ-

ʪʘ ʨʝʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ. ɹʦʷʪʴʩʷ ʨʝʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʘʙʩʦʣʶʪʥʦ ʥʦʨʤʘʣʴʥʦ, ʦ 

ʥʝʚʨʦʪʠʯʝʩʢʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ ʛʦʚʦʨʷʪ ʪʦʣʴʢʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʚʦʛʠ ʥʝ-

ʦʙʦʩʥʦʚʘʥʥʳʝ. 

ɼʘʚʘʡʪʝ ʪʘʢʞʝ ʚʩʧʦʤʥʠʤ, ʯʪʦ ʬʦʙʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʧʪʦʤ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ ʠʨʨʘʮʠʦʥʘʣʴʥʳʡ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʩʪʨʘʭ ʠʣʠ ʫʩʪʦʡʯʠʚʦʝ ʧʝʨʝʞʠ-

ʚʘʥʠʝ ʠʟʣʠʰʥʝʡ ʪʨʝʚʦʛʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠʣʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʥʝʢʦʝʛʦ 

ʦʙʲʝʢʪʘ. ʉʪʨʘʭ ʠ ʪʨʝʚʦʛʘ ï ʵʪʦ ʥʝ ʩʠʥʦʥʠʤ ʩʣʦʚʘ çʬʦʙʠʷè, ʘ ʢʦʤʧʦʥʝʥʪʳ ʬʦʙʠ-

ʯʝʩʢʦʛʦ ʩʠʤʧʪʦʤʘ. 

ʊʨʝʚʦʛʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʝʟʥʦʡ, ʪʘʢ ʠ ʚʨʝʜʥʦʡ. ʊʨʝʚʦʛʘ ʜʝʣʘʝʪ ʥʘʩ ʙʦ-

ʣʝʝ ʧʨʝʜʫʩʤʦʪʨʠʪʝʣʴʥʳʤʠ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʨʝʚʦʛʠ ʠʨʨʘʮʠʦʥʘʣʴʥʳ, ʤʳ ʥʝ 

ʠʤʝʝʤ ʢʦʥʢʨʝʪʥʦʡ ʥʝʛʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʠ ʦ ʩʠʪʫʘʮʠʠ ʥʘ ʜʦʨʦʛʝ, ʥʠ ʦ ʩʚʦʝʤ 

ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʨʘʙʦʪʦʜʘʪʝʣʝ, ʥʦ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʥʝʛʘʪʠʚʥʦʝ, ʪʨʝʚʦʞʠʤʩʷ ʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʝʨʰʘʝʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʝʘʣʴʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡ.  

ʂʘʢ ʦʪʣʠʯʠʪʴ ʧʦʣʝʟʥʫʶ ʪʨʝʚʦʛʫ ʦʪ ʚʨʝʜʥʦʡ? 

ʕʪʦ ʧʨʦʩʪʦ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʣʝʟʥʳʝ ʪʨʝʚʦʛʠ ʧʨʠ ʚʩʝʡ ʩʚʦʝʡ ʠʨʨʘʮʠʦʥʘʣʴʥʦ-

ʩʪʠ ʨʝʘʣʴʥʳ ʠ ʦʙʦʩʥʦʚʘʥʳ. ɺʦ-ʚʪʦʨʳʭ, ʧʦʣʝʟʥʳʝ ʪʨʝʚʦʛʠ ʚʩʝʛʜʘ ʧʨʦʜʫʢʪʠʚʥʳ, 

ʦʥʠ ʧʦʙʫʞʜʘʶʪ ʥʘʩ ʩʦʚʝʨʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ 

ʦʧʘʩʥʦʩʪʴ. ɽʩʣʠ ʤʳ ʥʝ ʤʦʞʝʤ ʥʠʯʝʛʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʪʦ ʢʘʢʦʡ ʩʤʳʩʣ ʪʨʝʚʦʞʠʪʴ-

ʩʷ? 

ʌʦʙʠʯʝʩʢʠʝ ʩʪʨʘʭʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳʝ ʠ ʥʝ ʧʦʜʜʘʶʪʩʷ ʢʦʥʪʨʦʣʶ. ʏʝʣʦʚʝʢ 

ʥʝ ʤʦʞʝʪ ʫʩʠʣʠʝʤ ʚʦʣʠ ʧʦʜʘʚʠʪʴ ʪʘʢʦʡ ʩʪʨʘʭ, ʩʢʘʟʘʚ ʩʝʙʝ: çɼʘ ʛʣʫʧʦʩʪʠ ʚʩʝ 
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ʵʪʦ!è. ɼʘʞʝ ʧʦʥʠʤʘʷ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʦʷʪʴʩʷ ʪʫʪ ʥʝʯʝʛʦ, ʯʝʣʦʚʝʢ ʚʩʝ ʨʘʚʥʦ 

ʧʨʦʜʦʣʞʘʝʪ ʙʦʷʪʴʩʷ. 

ʌʦʙʠʯʝʩʢʠʝ ʩʪʨʘʭʠ ʦʪʣʠʯʘʶʪʩʷ ʩʪʦʡʢʦʩʪʴʶ. ʀʩʧʳʪʳʚʘʪʴ ʥʝʦʙʦʩʥʦʚʘʥ-

ʥʳʝ ʩʪʨʘʭʠ ʧʨʠʭʦʜʠʣʦʩʴ ʢʘʞʜʦʤʫ, ʥʦ ʚ ʥʦʨʤʝ ʵʪʠ ʩʪʨʘʭʠ ʙʳʩʪʨʦ ʧʨʦʭʦʜʷʪ ʠ ʥʝ 

ʥʘʢʣʘʜʳʚʘʶʪ ʦʪʧʝʯʘʪʢʘ ʥʘ ʣʠʯʥʦʩʪʴ ʠ ʥʝ ʚʳʥʫʞʜʘʶʪ ʢ ʠʟʙʝʛʘʶʱʝʤʫ ʧʦʚʝʜʝ-

ʥʠʶ. ɽʩʣʠ ʚʝʨʠʪʴ ʦʧʨʦʩʘʤ, ʪʦ ʧʨʠʤʝʨʥʦ 90% ʘʚʠʘʧʘʩʩʘʞʠʨʦʚ ʠʩʧʳʪʳʚʘʶʪ ʪʨʝ-

ʚʦʛʫ ʚʦ ʚʨʝʤʷ ʧʦʣʝʪʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʤʥʦʛʠʝ ʩʪʨʘʜʘʶʪ ʵʪʠʤ ʠ ʜʘʞʝ 

ʥʝ ʧʦʜʦʟʨʝʚʘʶʪ ʯʪʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʨʦʡʩʪʚʦʤ. ɺ ʪʦʤ ʯʠʩʣʝ ʜʘʞʝ ʥʝ ʠʤʝʶʪ 

ʧʦʥʷʪʠʷ ʢʘʢ ʩ ʵʪʠʤ ʙʦʨʦʪʴʩʷ ʠ ʥʝ ʟʥʘʶʪ ʦ ʚʦʟʤʦʞʥʳʭ ʧʫʪʷʭ ʩʧʦʢʦʡʥʦʡ ʞʠʟʥʠ. 

ɻʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝ ʪʨʝʚʦʞʥʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ. ʊʨʝʚʦʞʥʳʤ ʥʝʚʨʦʟʦʤ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʣʶʙʦʝ ʥʝʚʨʦʪʠʯʝʩʢʦʝ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʪʨʝʚʦʛʘʤʠ, ʥʦ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʠʤʝʣʦʩʴ ʚ ʚʠʜʫ ʨʘʩʩʪʨʦʡʩʪʚʦ, ʚʝʜʫʱʠʤ ʩʠʤʧʪʦʤʦʤ ʢʦʪʦʨʦʛʦ ʙʳʣʘ 

ʦʙʱʘʷ ʫʩʪʦʡʯʠʚʘʷ ʪʨʝʚʦʛʘ, ʥʝ ʩʚʷʟʘʥʥʘʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʣʠ ʩʠ-

ʪʫʘʮʠʷʤʠ. ʇʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʪʨʝʚʦʞʥʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ ʪʨʝʚʦʛʠ ʥʝ ʬʠʢʩʠ-

ʨʫʶʪʩʷ ʥʘ ʯʝʤ-ʪʦ ʢʦʥʢʨʝʪʥʦʤ. ʇʘʮʠʝʥʪ ʠʩʧʳʪʳʚʘʝʪ ʪʨʝʚʦʛʫ (ʯʨʝʟʤʝʨʥʫʶ, ʙʦ-

ʣʝʟʥʝʥʥʫʶ, ʥʝʦʙʦʩʥʦʚʘʥʥʫʶ) ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʦʚʦʜʘʤ, ʥʘʯʠʥʘʷ ʩ ʩʦʩʪʦʷʥʠʷ ʩʦʙ-

ʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʣʘʥʝʪʘʨʥʦʛʦ 

ʤʘʩʰʪʘʙʘ. ɽʩʣʠ ʨʝʘʣʴʥʳʭ ʧʦʚʦʜʦʚ ʜʣʷ ʪʨʝʚʦʛʠ ʥʝʪ (ʙʳʚʘʶʪ ʞʝ ʚ ʞʠʟʥʠ ʪʘʢʠʝ 

ʩʚʝʪʣʳʝ ʤʦʤʝʥʪʳ), çʪʨʝʚʦʞʥʳʡ ʯʝʣʦʚʝʢè ʧʨʠʜʫʤʳʚʘʝʪ ʧʦʚʦʜʳ ʜʣʷ ʙʝʩʧʦʢʦʡʩʪ-

ʚʘ. ɺʜʨʫʛ ʷ ʟʘʙʦʣʝʶ? ɺʜʨʫʛ ʤʝʥʷ ʫʚʦʣʷʪ? ɺʜʨʫʛ ʤʦʠ ʙʣʠʟʢʠʝ ʤʝʥʷ ʨʘʟʣʶʙʷʪ? 

ɺʜʨʫʛ ʷ ʧʦʧʘʜʫ ʧʦʜ ʘʚʪʦʤʦʙʠʣʴ ʠʣʠ ʪʨʘʤʚʘʡ? ɺʜʨʫʛ ʟʘʚʪʨʘ ʩʣʫʯʠʪʩʷ ʟʝʤʣʝʪʨʷ-

ʩʝʥʠʝ (ʥʘʚʦʜʥʝʥʠʝ, ʫʨʘʛʘʥ ʠ ʪ.ʧ.)? ɺʳ ʧʨʝʢʨʘʩʥʦ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʝʩʣʠ ʝʩʪʴ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʚ ʪʨʝʚʦʛʝ, ʪʦ ʧʦʚʦʜ ʚʩʝʛʜʘ ʥʘʡʜʝʪʩʷ. 

çɻʝʥʝʨʘʣʠʟʦʚʘʥʥʦʝè ʥʝ ʦʟʥʘʯʘʝʪ çʧʦʩʪʦʷʥʥʦʝè. ɺʨʷʜ ʣʠ ʢʪʦ-ʪʦ ʚʦʦʙʱʝ 

ʩʧʦʩʦʙʝʥ ʞʠʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝʧʨʝʭʦʜʷʱʝʡ ʪʨʝʚʦʛʠ. ʅʝ ʥʘʜʦ ʜʫʤʘʪʴ, ʯʪʦ ʧʘʮʠʝʥ-

ʪʳ ʩ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʤ ʪʨʝʚʦʞʥʳʤ ʨʘʩʩʪʨʦʡʩʪʚʦʤ ʙʝʩʧʦʢʦʷʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʪʝ, 

ʢʪʦ ʩʪʨʘʜʘʝʪ ʪʨʝʚʦʞʥʦ-ʬʦʙʠʯʝʩʢʠʤʠ ʨʘʩʩʪʨʦʡʩʪʚʘʤʠ. ɼʝʣʦ ʥʝ ʚʦ ʚʨʝʤʝʥʠ, ʜʝʣʦ 

ʚ ʦʙʲʝʢʪʘʭ, ʚ ʧʦʚʦʜʘʭ ʜʣʷ ʪʨʝʚʦʛ. ʇʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʪʨʝʚʦʞʥʦʤ ʨʘʩʩʪʨʦʡ-

ʩʪʚʝ ʧʦʚʦʜʦʚ ʜʣʷ ʙʝʩʧʦʢʦʡʩʪʚʘ ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ, ʚ ʵʪʦʤ ʠ ʚʩʷ ʨʘʟʥʠʮʘ. ʅʦ 

ʛʣʘʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʟʜʦʨʦʚʴʝ, ʦʪʥʦʰʝʥʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤʠ, ʬʠʥʘʥʩʳ, ʨʘ-

ʙʦʪʘ ʠʣʠ ʫʯʝʙʘ, ʘ ʪʘʢʞʝ ʙʳʪʦʚʳʝ ʜʝʣʘ, ʪʦ ʝʩʪʴ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʥʘʤ ʩʬʝʨʳ 

ʞʠʟʥʠ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʧʦ ʚʩʝʤʫ ʚʳʰʝ ʩʢʘʟʘʥʥʦʤʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʙʳ-

ʚʘʝʪ ʧʨʝʜʤʝʪʥʘʷ ʪʨʝʚʦʛʘ ʠʣʠ ʞʝ ʢʘʢ ʧʨʠ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʤ ʨʘʩʩʪʨʦʡʩʪʚʝ, ʪʦ 

ʝʩʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʠʯʠʥ ʜʣʷ ʨʘʩʩʪʨʦʡʩʪʚʘ. ɺ ʩʣʝʜʫʶʱʝʤ ʧʫʥʢʪʝ 

ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ɼʦʩʪʠʞʝʥʠʷ ʧʫʪʠ ʠʟʙʘʚʣʝʥʠʷ 

ʦʪ ʪʨʝʚʦʛʠ. ʇʫʪʴ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʪʨʝʚʦʛʠ. 

ʇʫʪʴ ʢ ʠʟʙʘʚʣʝʥʠʶ ʦʪ ʪʨʝʚʦʛ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʷʩʥʝʥʠʷ ʜʚʫʭ ʧʦʩʪʫʣʘʪʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʥʘʩ ʦʢʨʫʞʘʝʪ ʚʝʣʠʢʦʝ ʤʥʦʞʝʩʪʚʦ ʦʧʘʩʥʦʩʪʝʡ. ʅʝʚʦʟʤʦʞʥʦ 

ʨʘʩʧʦʟʥʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʦʧʘʩʥʦʩʪʠ ʠ ʥʝʚʦʟʤʦʞʥʦ ʚʩʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ. 

ʊʘʢ ʩʪʦʠʪ ʣʠ ʚʦʦʙʱʝ ʥʘʧʨʷʛʘʪʴʩʷ? 

ɺʦ-ʚʪʦʨʳʭ, ʙʫʜʫʱʝʝ ʩʫʱʝʩʪʚʫʝʪ ʦʪʜʝʣʴʥʦ ʦʪ ʥʘʰʠʭ ʤʳʩʣʝʡ, ʢʦʪʦʨʳʝ ʥʝ 

ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ ʥʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʩʦʙʳʪʠʷ. ʊʘʢ ʩʪʦʠʪ ʣʠ ʧʦʨʪʠʪʴ ʩʝʙʝ ʞʠʟʥʴ 



161 

ʧʦʩʪʦʷʥʥʳʤʠ ʪʨʝʚʦʛʘʤʠ? ɽʩʣʠ ʩʝʡʯʘʩ ʫ ʚʘʩ ʚʩʝ ʭʦʨʦʰʦ, ʪʦ ʥʘʩʣʘʞʜʘʡʪʝʩʴ ʵʪʠʤ 

ʠ ʥʝ ʦʪʨʘʚʣʷʡʪʝ ʩʚʦʶ ʞʠʟʥʴ ʙʝʩʧʦʢʦʡʩʪʚʦʤ ʧʦ ʧʦʚʦʜʫ ʛʨʷʜʫʱʠʭ ʩʦʙʳʪʠʡ. 

ɺ ʪʦʤ ʯʠʩʣʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʯʝʪʢʠʡ ʧʣʘʥ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʷ ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʠʤʝʪʴ ʪʚʝʨʜʫʶ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʚ ʩʨʦʢ ʥʘʜʣʝ-

ʞʘʱʠʤ ʦʙʨʘʟʦʤ. 

ʊʝʤ ʩʘʤʳʤ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʪʨʝʚʦʛʠ ʥʝ ʪʘʢ ʫʞ ʠ ʩʣʦʞʥʦ. 

ɼʦʩʪʘʪʦʯʥʦ ʧʨʠʥʷʪʴ ʬʘʢʪ ʪʦʛʦ ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʣʶʜʝʡ ʠʩʧʳʪʳʚʘʝʪ ʪʨʝʚʦʛʫ ʠ ʵʪʦ 

ʘʙʩʦʣʶʪʥʦ ʥʦʨʤʘʣʴʥʦ, ʪʘʢ ʞʝ ʩʪʦʠʪ ʫʯʝʩʪʴ ʧʨʠʯʠʥʳ ʚʘʰʝʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʘ ʯʪʦ 

ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʠʣʠ ʠʟ ï ʟʘ ʯʝʛʦ ʦʥʘ ʚʦʟʥʠʢʣʘ. ʇʦʩʣʝ ʚʩʝʛʦ ʵʪʦʛʦ ʩʪʦʠʪ ʟʘʜʫ-

ʤʘʪʴʩʷ ʦʧʨʘʚʜʘʥʦ ʣʠ ʚʘʰʘ ʪʨʝʚʦʛʘ, ʧʨʦʠʩʭʦʜʠʣʦ ʣʠ ʩ ʚʘʤʠ ʪʦ ʠʟ-ʟʘ ʯʝʛʦ ʚʳ ʪʨʝ-

ʚʦʞʠʪʝʩʴ ʨʘʥʴʰʝ ʠʣʠ ʥʝʪ, ʟʘʚʠʩʠʪ ʣʠ ʦʪ ʚʘʩ ʨʝʟʫʣʴʪʘʪ ʠʣʠ ʧʨʦʮʝʩʩ ʢʘʢʦʛʦ ï ʣʠ-

ʙʦ ʜʝʡʩʪʚʠʷ ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʪʨʝʚʦʛʫ [3, 4, 5]. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ. 

ɼʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ çʐʢʘʣʘ ʨʝʘʢʪʠʚʥʦʡ (ʩʠ-

ʪʫʘʪʠʚʥʦʡ) ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʏ.ɼ. ʉʧʠʣʙʝʨʛʝʨʘè. ɼʘʥʥʳʡ ʪʝʩʪ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʦʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ 40 ʚʦʧʨʦʩʦʚ. ɹʣʘʛʦʜʘʨʷ ʝʤʫ ʤʦʞʥʦ ʫʟʥʘʪʴ 

ʚʧʦʣʥʝ ʯʝʪʢʦ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʨʝʘʢʪʠʚʥʦʡ, ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯ-

ʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ). 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʩʢʣʦʥʥʦʩʪʴ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʙʦʣʴʰʦʡ ʢʨʫʛ ʩʠʪʫʘʮʠʡ ʢʘʢ ʫʛʨʦʞʘʶʱʠʭ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʠʝ ʩʠ-

ʪʫʘʮʠʠ ʩʦʩʪʦʷʥʠʝʤ ʪʨʝʚʦʛʠ. 

ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ, ʙʝʩʧʦʢʦʡʩʪʚʦʤ, 

ʥʝʨʚʦʟʥʦʩʪʴʶ. 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ - ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʚʥʠʤʘʥʠʷ, 

ʠʥʦʛʜʘ ʥʘʨʫʰʝʥʠʷ ʪʦʥʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ - ʧʨʷʤʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʥʘʣʠʯʠʝʤ 

ʥʝʚʨʦʪʠʯʝʩʢʦʛʦ ʢʦʥʬʣʠʢʪʘ, ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤʠ ʠ ʥʝʚʨʦʪʠʯʝʩʢʠʤʠ ʩʨʳʚʘʤʠ ʠ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. 

ʆʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʜʦ 30 ï ʥʠʟʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ; 31-

45 ï ʫʤʝʨʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ; 46 ʠ ʙʦʣʝʝ ï ʚʳʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. 

ʀʩʧʳʪʫʝʤʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʚʦʝ ʩʘʤʦʯʫʚʩʪʚʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʇʨʝʜʣʘʛʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: çʗ ʩʧʦʢʦʝʥè, çʄʥʝ ʥʠʯʪʦ ʥʝ ʫʛ-

ʨʦʞʘʝʪè, çʗ ʨʘʩʩʪʨʦʝʥè ʠ ʪ.ʜ. 

ɺ ʤʝʪʦʜʠʢʝ ʝʩʪʴ ʥʦʨʤʘʪʠʚʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦ-

ʩʪʠ, ʩʨʝʜʥʠʡ ʠ ʥʠʟʢʠʡ. ʈʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝʤ, 

ʙʝʩʧʦʢʦʡʩʪʚʦʤ, ʥʝʨʚʦʟʥʦʩʪʴʶ. ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʚʳʟʳʚʘ-

ʝʪ ʥʘʨʫʰʝʥʠʷ ʚʥʠʤʘʥʠʷ, ʠʥʦʛʜʘ ʥʘʨʫʰʝʥʠʷ ʪʦʥʢʦʡ ʢʦʦʨʜʠʥʘʮʠʠ. ɺ ʘʥʢʝʪʠʨʦ-

ʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 20 ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 
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ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ 

ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʨʦʚʥʷ ʫʤʝʨʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʪʨʝʙʫʶʪ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ɺʳʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʦʷʚʣʝ-

ʥʠʶ ʪʨʝʚʦʛʠ ʚ ʩʠʪʫʘʮʠʷʭ ʦʮʝʥʢʠ ʝʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ 

ʩʥʠʟʠʪʴ ʩʫʙʲʝʢʪʠʚʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʠʪʫʘʮʠʠ ʠ ʟʘʜʘʯ ʠ ʧʝʨʝʥʝʩʪʠ ʘʢʮʝʥʪ ʥʘ ʦʩ-

ʤʳʩʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʘ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʫʩʧʝʭʝ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ 

ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʧʦʢʘʟʘ-

ʪʝʣʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ 1 ʢʫʨʩʘ ʧʨʝʦʙʣʘʜʘʶʪ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʨʦʚʥʷ ʫʤʝʨʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʪʨʝʙʫʶʪ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ɺʳʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʢʣʦʥʥʦʩʪʴ ʢ ʧʨʦʷʚʣʝ-

ʥʠʶ ʪʨʝʚʦʛʠ ʚ ʩʠʪʫʘʮʠʷʭ ʦʮʝʥʢʠ ʝʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ 

ʩʥʠʟʠʪʴ ʩʫʙʲʝʢʪʠʚʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʠʪʫʘʮʠʠ ʠ ʟʘʜʘʯ ʠ ʧʝʨʝʥʝʩʪʠ ʘʢʮʝʥʪ ʥʘ ʦʩ-

ʤʳʩʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʘ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʫʩʧʝʭʝ. 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʢʘʢ ʪʘʢʦʚʦʡ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝ-

ʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʳ ʫʞʝ ʥʝ ʠʩʧʳʪʳʚʘʣʠ, ʯʝʛʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝ-

ʚʦʞʥʦʩʪʠ. ʋ ʤʥʦʛʠʭ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʧʝʨʚʦʛʦ 

ʩʝʤʝʩʪʨʘ ʠʤʝʝʪʩʷ ʫʤʝʨʝʥʥʘʷ ʠʣʠ ʜʘʞʝ ʚʳʩʦʢʘʷ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʯʪʦ 
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ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʥʦ ʢʘʢ ʩ ʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʪʘʢ ʠ ʩ ʩʠʪʫʘʮʠʝʡ ʚ ʦʢʨʫʞʘʶ-

ʱʝʡ ʥʘʩ ʩʨʝʜʝ (ʤʥʝʥʠʝ ʦʙʱʝʩʪʚʦ, ʩʠʪʫʘʮʠʷ ʚ ʩʪʨʘʥʝ, ʪʨʝʥʜʳ, ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʤʠʨʦʚʳʝ ʢʦʥʬʣʠʢʪʳ, ʙʣʦʛʝʨʳ.). 

ɺʳʚʦʜ 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ, ʠʩʧʦʣʴʟʫʶ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʩʪʫʜʝʥʪʳ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ ʚʧʦʣʥʝ ʩʧʦʢʦʡʥʳ ʠ ʥʝ ʠʩʧʳʪʳ-

ʚʘʶʪ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ 

ʧʝʨʠʦʜ ʩ ʥʦʷʙʨʷ ʧʦ ʜʝʢʘʙʨʴ. ʅʘ ʪʦʪ ʤʦʤʝʥʪ ʩʪʫʜʝʥʪʳ ʥʝ ʠʩʧʳʪʳʚʘʣʠ ʥʠʢʘʢʦʡ 

ʪʨʝʚʦʛʠ. ʊʘʢ ʞʝ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʟʘʪʨʦʥʫʪʘ ʪʝʤʳ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʪʨʝʚʦʛʠ, ʦʥʘ ʦʢʘ-

ʟʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ. ʇʨʦʚʝʜʷ ʥʝʙʦʣʴʰʦʝ ʥʘʙʣʶʜʝʥʠʷ 

ʣʶʜʷʤ ʣʝʛʯʝ ʙʦʨʦʪʴʩʷ ʩ ʪʨʝʚʦʛʦʡ ʝʩʣʠ ʯʝʣʦʚʝʢ ʠʤʝʝʪ ʢʦʥʢʨʝʪʥʳʡ ʧʣʘʥ ʠʣʠ ʞʝ 

ʩʭʝʤʫ ʜʝʡʩʪʚʠʡ. 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ  

ʫ ʩʪʫʜʝʥʪʦʚ 2 ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

 

ʂ.ɸ. ʈʦʜʠʥʩʢʘʷ, ʦʙʫʯʘʶʱʘʷʩʷ; 

ɸ.ʀ. ʄʠʭʘʡʣʝʥʢʦ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊ.ɸ. ʄʦʨʦʟʦʚʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʥʳ ʧʦ-

ʥʷʪʠʷ ʣʠʯʥʦʩʪʥʦʡ ʠ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʧʦʩʪʘʚʣʝʥʳ ʮʝʣʠ ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʟʘʜʘʯʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ 2 ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʵʢʟʘʤʝʥʦʚ. ʇʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʠʢʝ 

ʉʧʠʣʙʝʨʛʘ-ʍʘʥʠʥʘ ʩʨʝʜʠ ʪʨʸʭ ʛʨʫʧʧ. ʉʜʝʣʘʥʳ ʚʳʚʦʜʳ ʧʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʩʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 
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Abstract. Based on the analysis of theoretical material, the concepts of personal 

and situational anxiety are defined, goals are set and tasks of anxiety characteristics 

are defined for 2nd-year students of the Faculty of Agrotechnology during and after 

exams. A survey was conducted using the Spielberg-Khanin method among three 

groups. Conclusions are drawn based on the results of the study. 

Keywords: personal anxiety, situational anxiety 

 

ɼʠʘʛʥʦʩʪʠʢʘ ʉʧʠʣʙʝʨʛʘ-ʍʘʥʠʥʘ ï ʵʪʦ ʤʝʪʦʜʠʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠ-

ʩʪʨʠʨʦʚʘʪʴ ʪʨʝʚʦʞʥʦʩʪʴ ʢʘʢ ʣʠʯʥʦʩʪʥʦʝ ʩʚʦʡʩʪʚʦ ʠ ʢʘʢ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʩʚʷ-

ʟʘʥʥʦ ʩ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʝʡ. ʊʝʩʪ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʯʝʣʦ-

ʚʝʢʘ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ), ʫʩʪʘʥʦʚʠʪʴ ʫʨʦʚʝʥʴ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʢʘʢ ʫʩʪʦʡʯʠʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʝʣʦʚʝʢʘ), ʧʦʥʷʪʴ 

ʥʘʭʦʜʠʪʩʷ ʣʠ ʣʠʯʥʦʩʪʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʨʝʩʩʦʚʦʡ ʩʠʪʫʘʮʠʠ ʠ ʢʘʢʦʚʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʝ. ʄʝʪʦʜʠʢʘ ʉʧʠʣʙʝʨʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʝʩʪ çɼʠʘʛʥʦʩʪʠʢʘ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠè, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ 

ʠʟ 40 ʚʦʧʨʦʩʦʚ. 

ʊʨʝʚʦʞʥʦʩʪʴ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʙʝʩʧʦʢʦʡʩʪʚʦ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚ ʤʦʤʝʥʪ ʦʞʠʜʘʥʠʠ ʯʝʛʦ-ʪʦ ʥʝʠʟʚʝʩʪʥʦʛʦ. 

ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʠʣʠ ʠʥʘʯʝ ʝʸ ʤʦʞʥʦ ʥʘʟʳʚʘʪʴ ʨʝʘʢʪʠʚʥʦʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʛʘʪʠʚʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʯʝʣʦʚʝʢʘ, ʚʦ ʚʨʝʤʷ ʢʦ-

ʪʦʨʦʛʦ ʦʥ ʠʩʧʳʪʳʚʘʝʪ ʩʪʨʘʭ, ʦʱʫʱʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʙʝʩʧʦʢʦʡʩʪʚʦ ʦ ʙʫʜʫʱʠʭ 

ʩʦʙʳʪʠʷʭ, ʟʘʚʝʜʦʤʦ ʦʞʠʜʘʷ, ʯʪʦ ʩʦʙʳʪʠʷ ʧʨʠʦʙʨʝʪʫʪ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʝ ʨʘʟʚʠʪʠʝ 

ʠ ʟʘʢʦʥʯʘʪʩʷ ʧʨʦʚʘʣʦʤ. ʉʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʯʝʣʦʚʝʢ ʧʨʠ ʜʘʥʥʦʡ 

ʪʠʧʝ ʪʨʝʚʦʞʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʥʦʨʤʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʠ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠʛ-

ʨʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʟʚʦʣʷʝʪ ʯʝʣʦʚʝʢʫ ʚʧʦʣʥʝ ʩʝʨʴʝʟʥʦ 

ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ. ʅʦ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʨʝʘʢʪʠʚʥʘʷ ʪʨʝ-

ʚʦʞʥʦʩʪʴ ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʝ ʚʥʠʤʘʥʠʷ, ʠʥʦʛʜʘ ʥʘʨʫʰʝʥʠʷ ʪʦʥʢʦʡ ʢʦʦʨʜʠʥʘ-

ʮʠʠ. 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʩʢʣʦʥʥʦʩʪʴ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʙʦʣʴʰʦʡ ʢʨʫʛ ʩʠʪʫʘʮʠʡ ʢʘʢ ʫʛʨʦʞʘʶʱʠʭ, ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʘʢʠʝ ʩʠʪʫʘ-

ʮʠʠ ʩʦʩʪʦʷʥʠʝʤ ʪʨʝʚʦʛʠ, ʫʩʠʣʠʚʘʝʪ ʫ ʯʝʣʦʚʝʢʘ ʛʠʧʝʨʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʝʫʜʘ-

ʯʘʤ ʠ ʦʰʠʙʢʘʤ, ʥʝʜʦʚʦʣʴʩʪʚʦ ʩʦʙʦʡ, ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ. ʇʨʠ ʚʳʩʦ-

ʢʦʡ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʣʶʙʘʷ ʩʠʪʫʘʮʠʡ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʩʫʙʲʝʢʪ ʠ ʚʳʟʳ-

ʚʘʪʴ ʫ ʥʝʛʦ ʩʪʨʝʩʩ ʠ ʪʨʝʚʦʛʫ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ï ʝʩʪʝʩʪʚʝʥʥʘʷ ʠ ʦʙʷʟʘʪʝʣʴʥʘʷ ʦʩʦ-

ʙʝʥʥʦʩʪʴ ʘʢʪʠʚʥʦʡ ʣʠʯʥʦʩʪʠ. 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%B2%D0%BE%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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ʌʠʢʩʠʨʦʚʘʥʠʝ ʪʨʝʚʦʞʥʦʩʪʠ ʢʘʢ ʩʚʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝ-

ʥʠʝ, ʪʘʢ ʢʘʢ ʵʪʦ ʩʚʦʡʩʪʚʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʩʫʙʲʝʢʪʘ. ʆʧʨʝ-

ʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ï ʝʩʪʝʩʪʚʝʥʥʘʷ ʠ ʦʙʷʟʘʪʝʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʘʢ-

ʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ. ʋ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʡ ʦʧʪʠʤʘʣʴ-

ʥʳʡ, ʠʣʠ ʞʝʣʘʪʝʣʴʥʳʡ, ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ï ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʦʣʝʟʥʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ. ʆʮʝʥʢʘ ʯʝʣʦʚʝʢʦʤ ʩʚʦʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ 

ʜʣʷ ʥʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʘʤʦʢʦʥʪʨʦʣʷ ʠ ʩʘʤʦʚʦʩʧʠʪʘʥʠʷ. 

ʏ.ɼ. ʉʧʠʣʙʝʨʛ ʥʝ ʪʨʘʢʪʫʝʪ ʪʨʝʚʦʞʥʦʩʪʴ ʢʘʢ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʛʘʪʠʚʥʦʝ 

ʷʚʣʝʥʠʝ, ʦʥ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ (ʝʩʪʝʩʪʚʝʥʥʳʡ) ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ, 

ʢʘʢ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʪʨʘʭʘ, ʥʝʦʙʭʦʜʠʤ ʣʠʯʥʦʩʪʠ ʜʣʷ ʝʝ ʘʢʪʠʚʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʠ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʏ.ɼ. ʉʧʠʣʙʝʨʛ ʠʩʭʦʜʠʪ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʪʨʝʚʦʞ-

ʥʦʩʪʴ ï ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʠ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ 

ʩʚʦʡ ʦʧʪʠʤʘʣʴʥʳʡ (ʞʝʣʘʝʤʳʡ) ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʕʢʟʘʤʝʥʘʮʠʦʥʥʘʷ ʩʝʩʩʠʷ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʵʪʦ ʚʨʝʤʷ ʩʪʫʜʝʥʪʳ ʥʘʠʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʧʦʷʚ-

ʣʝʥʠʶ ʩʪʨʝʩʩʘ, ʫʤʩʪʚʝʥʥʦʡ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ, ʧʩʠʭʠʯʝʩʢʦʤʫ ʥʘʧʨʷʞʝ-

ʥʠʶ. ɺʳʟʚʘʥʘ ʪʨʝʚʦʞʥʦʩʪʴ, ʤʦʞʝʪ ʙʳʪʴ, ʧʦ ʨʘʟʥʳʤ ʧʨʠʯʠʥʘʤ. ʂʪʦ-ʪʦ ʚʦʣʥʫʝʪ-

ʩʷ ʟʘ ʪʦ, ʯʪʦ ʧʦʣʫʯʠʪ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʠ ʣʠʰʠʪʩʷ ʩʪʠʧʝʥʜʠʠ, ʢʪʦ-

ʪʦ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʚ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʧʦʚʪʦʨʠʪʴ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʩʦʤʥʝʥʥʦ, ʥʫʞʥʦ ʫʯʝʩʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʝʩʩʠʷ ʥʘ 2 ʢʫʨʩʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʝʩ-

ʩʠʠ ʥʘ 1, ʪʘʢ ʢʘʢ ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʝʜʤʝʪʳ, ʦʪ ʟʥʘʥʠʡ ʢʦʪʦʨʳʭ 

ʨʝʰʘʝʪʩʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɼʣʷ ʩʪʫʜʝʥʪʦʚ ʘʢʪʠʚʥʳʡ ʨʠʪʤ ʞʠʟʥʠ, ʛʜʝ ʧʦʩʧʝʰʥʦ ʤʝʥʷʶʪʩʷ ʩʦʙʳʪʠʷ 

ʦʢʘʟʳʚʘʝʪʩʷ ʩʪʨʝʩʩʦʚʳʤ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʙʳʩʪʨʦ 

ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʧʝʨʝʞʠʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʦ ʚʣʠʷʶʪ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʩʥʠʞʘʶʪ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʴ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʪʨʫʜʥʷʶʪ ʩʘʤʦʨʝʘʣʠʟʘʮʠʶ.  

ɹʝʟʫʩʣʦʚʥʦ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʚʩʝʤ ʣʶʜʷʤ 

ʠ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʟʠʪʠʚʥʦʡ ʘʜʘʧʪʘʮʠʠ ʯʝʣʦʚʝ-

ʢʘ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʧʨʦʪʠʚ, ʪʨʝʚʦʞʥʦʩʪʴ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʢʘʢ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘʨʫʰʝʥʠʡ: ʦʥʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʯʝʣʦʚʝʢʘ ʚ ʝʛʦ ʞʠʟʥʝʥʥʳʭ ʧʣʘʥʘʭ. 

ʎʝʣʴ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ ʣʠʯʥʦʩʪʥʫʶ ʠ ʩʠʪʫʘʪʠʚʥʫʶ ʪʨʝ-

ʚʦʞʥʦʩʪʴ ʫ ʩʪʫʜʝʥʪʦʚ 2 ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʚʦ ʚʨʝʤʷ ʵʢʟʘ-

ʤʝʥʦʚ ʠ ʧʦʩʣʝ ʥʠʭ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʨʦʚʝʩʪʠ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʉʧʠʣʙʝʨʛʘ-ʍʘʥʠʥʘ; 

- ʩʨʘʚʥʠʪʴ ʫʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʵʢʟʘ-

ʤʝʥʦʚ ʠ ʚ ʥʘʯʘʣʝ 3 ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪ-

ʥʦʰʝʥʠʝ; 

- ʚʳʩʯʠʪʘʪʴ ʧʨʦʮʝʥʪ ʩʪʫʜʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʪʨʝʚʦʞʥʦʩʪʴʶ, ʚʥʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʩʠʪʫʘʮʠʠ. 

- ʩʜʝʣʘʪʴ ʚʳʚʦʜ. 
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ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ ʷʥʚʘʨʷ ʧʦ ʬʝʚʨʘʣʴ 2023 ʛʦʜʘ, ʤʳ 

ʚʳʙʨʘʣʠ ʚʨʝʤʷ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʩʜʘʯʠ ʵʢʟʘʤʝʥʦʚ, ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʢʘʥʠ-

ʢʫʣ ʠ ʚ ʥʘʯʘʣʝ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ. ɺ ʥʝʤ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ 2 

ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, ʘ ʠʤʝʥʥʦ ʛʨʫʧʧʳ 21-AɹO4, 21-AɹO5, 

21-AɹO6, ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʯʝʣʦʚʝʢ, ʚʦʟʨʘʩʪ ʘʥʢʝʪʠʨʫʝʤʳʭ ʦʪ 19 ʜʦ 21 ʛʦʜʘ. 

ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʏʘʨʣʴʟʘ ʉʧʠʣʙʝʨʛʘ ï ʜʣ̫ ʦʮʝʥʢʠ ʣʠʯʥʦʩʪʥʦʡ ʠ 

ʩʠʪʫʘʮʠʦʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʩʘʤʦʦʮʝʥʢʠ ʩʚʦʝʡ ʪʨʝ-

ʚʦʞʥʦʩʪʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ. 

ʆʧʨʦʩʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʣʘʥʢʦʚ ʧʦ 20 ʚʦʧʨʦʩʦʚ, ʯʪʦ ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷ-

ʝʪ 40 ʚʦʧʨʦʩʦʚ. ʇʨʠ ʦʮʝʥʢʝ ʘʥʢʝʪ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʝʩʣʠ ʩʫʤʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 30 ʙʘʣʣʦʚ ï ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʟʢʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ; ʦʪ 31 ʜʦ 45 ʙʘʣʣʦʚ ï ʫʤʝʨʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ; ʦʪ 46 ʠ ʙʦʣʝʝ ï ʚr -

ʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʫʨʦʚʥʷ ʫʤʝʨʝʥʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʪʨʝʙʫʶʪ 

ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. 

ɺʳʩʦʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʷʚʣʝʥʠʝ ʫ ʯʝʣʦʚʝʢʘ ʩʦʩʪʦʷʥʠʷ ʪʨʝ-

ʚʦʛʠ ʚ ʩʠʪʫʘʮʠʷʭ ʦʮʝʥʢʠ ʝʛʦ ʟʥʘʥʠʡ, ʦʧʳʪʘ ʠ ʥʘʚʳʢʦʚ, ʥʫʞʥʳʭ ʜʣʷ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʩʥʠ-

ʟʠʪʴ ʩʫʙʲʝʢʪʠʚʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩʠʪʫʘʮʠʠ ʠ ʟʘʜʘʯ ʠ ʧʝʨʝʥʝʩʪʠ ʘʢʮʝʥʪ ʥʘ ʦʩʤʳʩ-

ʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʫʚʩʪʚʘ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʫʩʧʝʭʝ. 

ʅʠʟʢʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʥʘʦʙʦʨʦʪ, ʪʨʝʙʫʝʪ ʧʦʚʳʰʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʤʦʪʠʚʘʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʅʦ ʠʥʦʛʜʘ ʦʯʝʥʴ ʥʠʟʢʘʷ 

ʪʨʝʚʦʞʥʦʩʪʴ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʪʝʩʪʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʥʦʛʦ ʚʳʪʝʩʥʝʥʠʷ 

ʣʠʯʥʦʩʪʴʶ ʚʳʩʦʢʦʡ ʪʨʝʚʦʛʠ ʩ ʮʝʣʴʶ ʧʦʢʘʟʘʪʴ ʩʝʙʷ ʚ çʣʫʯʰʝʤ ʩʚʝʪʝè. 

ʈʝʟʫʣʴʪʘʪʳ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʏ. ʉʧʠʣʙʝʨʛʘ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪʳ 

ʦ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞ-

ʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʵʢʟʘʤʝʥʦʚ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 60%, ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʠʤʝʶʪ 

ʦʢʦʣʦ 35% ʩʪʫʜʝʥʪʦʚ, ʥʠʟʢʠʡ 3,5%. ɺ ʧʝʨʠʦʜ ʧʦʩʣʝ ʵʢʟʘʤʝʥʦʚ, ʘ ʠʤʝʥʥʦ ʧʦʩʣʝ 

ʢʘʥʠʢʫʣ, ʚ ʥʘʯʘʣʝ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʠʤʝʣ ʫʤʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 68%. ʉʠ-

ʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʭʘʨʘʢʪʝʨ ʪʘʢ ʞʝ ʚ ʧʝʨʠʦʜ ʵʢʟʘʤʝʥʦʚ ï ʠ 

ʵʪʦ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 53% ʩʪʫʜʝʥʪʦʚ, ʫʤʝʨʝʥʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʠʤʝʶʪ ʦʢʦʣʦ 25% 

ʠ ʥʠʟʢʫʶ ʦʢʦʣʦ 17%. ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʧʦʩʣʝ ʵʢʟʘʤʝʥʦʚ ʠʤʝʣʘ ʚ ʦʩ-

ʥʦʚʥʦʤ ʫʤʝʨʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ï ʠʤʝʶʪ ʦʢʦʣʦ 45%, ʚʳʩʦʢʠʡ 18% ʩʪʫʜʝʥʪʦʚ ʠ 

ʥʠʟʢʠʡ ʦʢʦʣʦ 22%.  

ʅʦ ʩʨʝʜʠ ʪʝʩʪʠʨʫʝʤʳʭ ʝʩʪʴ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʤ ʩʚʦʡʩʪʚʝʥʝʥ ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʠʭ 

ʩʠʪʫʘʮʠʠ, ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 13%. 

ʆʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʛʨʘʬʠʢʘʤ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʤ ʚʳʰʝ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʢʘʢ ʚʘʨʴʠʨʫʝʪ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʠ ʩʠ-

ʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʫ ʩʪʫʜʝʥʪʦʚ 2 ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʚ ʧʝʨʠʦʜ ʵʢʟʘʤʝʥʦʚ ʠ ʚ ʧʝʨʠʦʜ ʧʦʩʣʝ ʵʢʟʘʤʝʥʦʚ, ʘ ʠʤʝʥʥʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʘ-

ʥʠʢʫʣ, ʚʦ ʚʨʝʤʷ ʥʘʯʘʣʘ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʩʪʫʜʝʥʪʦʚ 2 ʢʫʨʩʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʚ 

ʧʝʨʠʦʜ ʵʢʟʘʤʝʥʦʚ ʥʘʙʣʶʜʘʣʩʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʢ ʩʠʪʫʘʪʠʚʥʦʡ, ʪʘʢ ʠ ʣʠʯʥʦʩʪ-

ʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʘ ʟʥʘʯʠʪʴ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʥʘʭʦʜʠʣʘʩʴ ʚ ʩʦʩʪʦʷʥʠʠ 

ʥʘʧʨʷʞʝʥʠʷ, ʦʥʠ ʠʩʧʳʪʳʚʘʣʠ ʩʪʨʘʭ ʠ ʙʝʩʧʦʢʦʡʩʪʚʦ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʫʜʘʯʥʦʡ 

ʩʜʘʯʠ ʵʢʟʘʤʝʥʘ, ʠ ʪʘʢʦʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʤʝʰʘʣ ʩʪʫʜʝʥʪʘʤ ʩʢʦʥ-

ʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʚʨʝʤʷ ʞʝ ʥʦʚʦʛʦ ʫʯʝʙʥʦʛʦ ʩʝʤʝʩʪʨʘ, 

ʧʦʩʣʝ ʢʘʥʠʢʫʣ, ʫ ʩʪʫʜʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʥʘʙʣʶʜʘʣʩʷ ʫʤʝʨʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʠʪʫʘ-

ʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʠ ʯʘʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠʤʝʣʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. 

ɿʥʘʯʠʪ ʧʦʩʣʝ ʦʪʜʳʭʘ ʩʪʫʜʝʥʪʳ ʩ ʥʦʚʳʤʠ ʩʠʣʘʤʠ ʚʳʰʣʠ ʥʘ ʫʯʝʙʫ, ʥʝ ʚʦʣʥʫʷʩʴ ʟʘ 

ʚʦʟʤʦʞʥʳʝ ʥʝʫʜʘʯʠ, ʘ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʚʧʦʣʥʝ ʩʝʨʴʝʟʥʳʤ ʨʝʰʝʥʠʷʤ ʚʦʟʤʦʞʥʳʭ ʥʝʫʜʘʯ ʠ ʧʨʦʙʣʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢ-

ʟʘʤʝʥ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ ï 

ʦʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ ʩʦʩʪʦʷʥʠʷ ʪʨʝʚʦʞʥʦʩʪʠ.  
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 159.96378:613.863 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 

ʫ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 
 

ʄ.ɸ. ʉʠʪʯʠʭʠʥ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ ʊ.ɸ. ʄʦʨʦʟʦʚʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ʇʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ 

ʫʨʦʚʥʝʡ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 3 ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦ-

ʛʦ ʬʘʢʫʣʴʪʝʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʨʝʚʦʞʥʦʩʪʴ 

ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʟʜʦʨʦʚʴʝ, ʧʦʚʝʜʝʥʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʝʚʦʞʥʦʩʪʴ ʚʝʜʝʪ ʢ ʦʪʩʫʪʩʪʚʠʶ ʫ ʯʝʣʦʚʝʢʘ ʫʚʝʨʝʥʥʦʩʪʠ ʚ ʩʚʦʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ, ʚ ʦʙʱʝʥʠʠ, ʩʚʷʟʘʥʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ, 
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ʬʦʨʤʫʣʠʨʫʝʪ ʢʦʥʬʣʠʢʪʥʳʝ ʦʪʥʦʰʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ 

ʩʦʩʪʦʷʥʠʡ ʠ ʫʨʦʚʥʝʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʮʝʩʩʝ ʚʦʩʧʠʪʘ-

ʥʠʷ, ʛʜʝ ʧʦʥʠʤʘʥʠʝ ʧʩʠʭʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦ-

ʟʥʘʥʠʷ ʠ ʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʪʦʨʦʥ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʘʢʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʣʠʯʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ, ʠʥʪʝʨ-

ʧʨʝʪʘʮʠʷ, ʰʢʘʣʘ ʨʝʘʢʪʠʚʥʦʡ ʠ ʣʠʯʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 
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Abstract. Psychological research is aimed at identifying the levels of situational 

and personal anxiety of students. The study of this issue has shown that anxiety has 

an impact on health, behavior and productivity. Anxiety leads to a person's lack of 

confidence in their ability to communicate, is associated with a negative social status, 

formulates conflict relationships. The problem of studying states and levels of anxiety 

in relation to educational activities and the process of education is particularly rele-

vant, where understanding mental states and managing them in the process of cogni-

tion and communication is one of the essential aspects of activity.  
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ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʣʠʯʥʦʩʪʥʦʛʦ ʙʝʩʧʦʢʦʡʩʪʚʘ ʩʪʫʜʝʥʪʦʚ ʠʥʞʝʥʝʨʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ. 

ɼʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ 

ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʧʨʦʙʣʝʤʘʤ ʪʨʝʚʦʛʠ. 

2. ɺʳʙʝʨʠʪʝ ʤʝʪʦʜʳ ʠ ʧʨʦʚʝʜʠʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʠʪʫʘ-

ʪʠʚʥʦ ïʣʠʯʥʦʩʪʥʳʭ ʪʨʝʚʦʞʥʦʩʪʝʡ, ʠʭ ʚʳʨʘʞʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʦʢʘʟʘʪʝʣʝ. 

3. ʉʨʘʚʥʝʥʠʝ ʩʠʪʫʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦ ʚʨʝʤʷ ʟʘʥʷʪʠʡ ʠ ʧʦʩʣʝ ʟʘʥʷʪʠʡ ʠ 

ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʛʠ ʩʪʫʜʝʥʪʦʚ ʠʥʞʝʥʝʨʥʳʭ ʬʘʢʫʣʴʪʝʪʦʚ. 

4. ʇʨʦʘʥʘʣʠʟʠʨʫʡʪʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʨʝʚʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʦʩʦ-

ʙʝʥʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʤ ʩʢʣʦʥʥʦʩʪʠ ʢ ʙʝʩʧʦʢʦʡʩʪʚʘʤ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʞʠʟʥʠ, ʚʢʣʶʯʘʷ ʪʝ, ʢʦʪʦʨʳʝ ʦʙʲʝʢʪʠʚʥʳʝ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʵʪʦʛʦ. 

ʈʘʟʣʠʯʥʳʝ ʪʨʝʚʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪ-

ʥʦʡ. ʖ.ʃ. ʍʘʥʠʥ ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʠʪʫʘʪʠʚʥʦʛʦ ʪʨʝʚʦʞʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ çʢʘʢ ʨʝʘʢʮʠʷ ʣʶʜʝʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʨʳ, ʦʞʠʜʘʶʱʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʠʣʠ ʘʛʨʝʩ-

ʩʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʙʝ, ʫʛʨʦʟʫ 



170 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʩʘʤʦʫʚʘʞʝʥʠʶ ʠ ʧʨʝʩʪʠʞʫ. ʅʘʦʙʦʨʦʪ, ʣʠʯʥʦʩʪʥʳʝ ʪʨʝʚʦʛʠ ʢʘʢ 

ʯʝʨʪʳ, ʩʚʦʡʩʪʚʘ, ʜʠʩʧʦʟʠʮʠʠ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʪʣʠʯʠʷʭ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʝʡʩʪʚʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʝʩʩʦʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʜʝʩʴ ʠʜʝʪ ʨʝʯʴ ʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʦʡ ʩʢʣʦʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʚʦʩʧʨʠʥʠʤʘʪʴ ʫʛʨʦʟʳ ʩʚʦ-

ʝʤʫ çʗè ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʠ ʦʪʚʝʯʘʪʴ ʥʘ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ ʧʦʚʳʩʠʚ ʩʠ-

ʪʫʘʪʠʚʥʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ. ɺʝʣʠʯʠʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʨʦʰʣʳʤ ʦʧʳʪʦʤ ʠʥʜʠʚʠʜʘ, ʪʦ ʝʩʪʴ ʦʪ ʪʦʛʦ ʢʘʢ ʯʘʩʪʦ ʧʨʠʭʦʜʠʣʦʩʴ ʯʫʚʩʪʚʦʚʘʪʴ 

ʩʠʪʫʘʪʠʚʥʦʝ ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʄʝʪʦʜʠʢʘ 

ʕʪʘ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʪʦʯʥʝ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʣʠʯʥʦʩʪʥʦʡ ʩʘʤʦʦʮʝʥʢʠ: ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩʝʥ-

ʪʠʤʝʥʪʘʣʴʥʫʶ ʠʣʠ ʧʦʩʪʦʷʥʥʫʶ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʩʘʤʦʦʮʝʥʢʠ, ʘ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʪʫʘʪʠʚʥʦʡ ʠʣʠ ʧʦʩʪʦʷʥʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʤʝʪʦʜʘ ʢʘʩʘʶʪʩʷ ʧʩʠʭʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝ-

ʛʦ ʚʦʧʨʦʩʘ ʦ ʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʝʘʢʪʠʚʥʦʩʪʠ ʣʠʯʥʦʩʪʠ, ʪʝʤʧʝʨʘ-

ʤʝʥʪʘ ʠ ʭʘʨʘʢʪʝʨʘ. ɺ ʤʝʪʦʜʠʢʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ, ʠ ʛʨʫʧ-

ʧʦʚʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ. ʇʦ ʩʣʦʚʘʤ ʖ.ʃ. ʍʘʥʠʥʘ, ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʩʠʪʫʘ-

ʪʠʚʥʦʝ ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦ: ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʦʟʥʠʢʘʝʪ çʢʘʢ ʨʝʘʢʮʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʥʘ ʨʘʟʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʮʠʘʣʴʥʳʝ ʠ ʧʩʠ-

ʭʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʦʨʳ, ʦʞʠʜʘʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʠʣʠ ʘʛʨʝʩʩʠʠ, ʚʦʩ-

ʧʨʠʷʪʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʝʙʝ, ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʘʤʦʫʚʘʞʝʥʠʷ, 

ʧʨʝʩʪʠʞʘ. ʀ ʚʦʪ ʣʠʯʥʦʩʪʥʳʝ ʪʨʝʚʦʛʠ ʢʘʢ ʯʝʨʪʳ, ʩʚʦʡʩʪʚʘ, ʜʠʩʧʦʟʠʮʠʠ ʜʘʶʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʪʣʠʯʠʷʭ ʚ ʨʝʘʛʠʨʦʚʘʥʠʠ ʥʘ ʩʪʨʝʩʩ. ʊʦ ʝʩʪʴ 

ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʯʝʣʦʚʝʢʘ ʢ ʚʦʩʧʨʠʥʠʤʘʥʠʶ ʫʛʨʦʟʫ ʩʚʦʝʛʦ çʗè ʚ ʩʘʤʳʭ 

ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʠ ʨʝʘʢʮʠʠ ʥʘ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ ʧʦʚʳʰʘʝʪ ʩʠʪʫʘʪʠʚʥʫʶ ʪʨʝʚʦ-

ʛʫ. ɺʝʣʠʯʠʥʘ ʣʠʯʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʰʣʳʤ ʦʧʳʪʦʤ ʠʥʜʠʚʠʜʘ, ʪʦ 

ʝʩʪʴ ʢʘʢ ʯʘʩʪʦ ʦʥ ʠʩʧʳʪʳʚʘʣ ʩʠʪʫʘʪʠʚʥʦʝ ʪʨʝʚʦʞʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ɺ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʤʝʪʦʜʠʢʠ: 

- ʄʝʪʦʜʠʢʘ çʐʢʘʣʘ ʨʝʘʢʪʠʚʥʦʡ (ʩʠʪʫʘʪʠʚʥʦʡ) ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠè 

ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ ʏ.ɼ. ʉʧʠʣʙʝʨʛʝʨʘ (1927ï2013); 

- ʄʝʪʦʜʠʢʘ ʨʦʩʩʠʡʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ, ʧʝʜʘʛʦʛʘ ʖ.ʃ. ʍʘʥʠʥʘ (1937), ʤʝʪʦʜʠ-

ʢʘ çʀʟʤʝʨʝʥʠʝ ʫʨʦʚʥʷ ʪʨʝʚʦʞʥʦʩʪʠ ʊʝʡʣʦʨʘè (ʘʜʘʧʪʘʮʠʷ ʊ.ɸ. ʅʝʤʯʠʥʦʚʘ, 

ʩʦ ʰʢʘʣʦʡ ʣʞʠ ɺ.ɻ. ʅʦʨʘʢʠʜʟʝ). 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚʳʜʚʠʥʫʪʦʡ ʛʠʧʦʪʝʟʳ ʜʚʘʞʜʳ ʙʳʣʘ ʦʙ-

ʩʣʝʜʦʚʘʥʘ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ (50 ʯʝʣʦʚʝʢ) 3 ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʌɻʆʋ ɺʆ ʗɻʉʍɸ (ʛ. ʗʨʦʩʣʘʚʣʴ), ʚ ʚʦʟʨʘʩʪʝ ʦʪ 19 ʜʦ 23 ʣʝʪ.  ʆʧʨʦʩ ʙʳʣ ʧʨʦʠʟ-

ʚʝʜʝʥ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ, ʚ ʘʫʜʠʪʦʨʠʠ ʘʢʘʜʝʤʠʠ, ʧʝʨʚʳʡ ʨʘʟ ʚʦ ʚʨʝʤʷ ʩʝʩʩʠʠ, 

ʚʪʦʨʦʡ ʨʘʟ ï ʧʦʩʣʝ ʝʸ ʦʢʦʥʯʘʥʠʷ. 

ʈʝʩʧʦʥʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʣʦʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ: 

1. ʂʘʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʫ ɺʘʩ ʨʘʟʚʠʪʠʝ ʪʨʝʚʦʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ? 

2. ʂʘʢ ɺʳ ʙʦʨʝʪʝʩʴ ʩ ʪʨʝʚʦʞʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ? 

ʘ) ʬʠʣʴʤʳ; ʙ) ʩʧʦʨʪ; ʚ) ʤʫʟʳʢʘ; ʛ) ʢʥʠʛʠ; ʜ) ʧʨʦʛʫʣʢʠ; ʝ) ʦʙʱʝʥʠʝ; ʞ) ʠʥ-

ʪʝʨʥʝʪ; ʟ) ʜʨʫʛʦʝ (ʥʘʧʠʰʠʪʝ ʩʚʦʡ ʚʘʨʠʘʥʪ). 
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ʈʝʟʫʣʴʪʘʪʳ 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʚʳʷʚʠʣʘ ʩʣʝʜʫʶʱʝʝ. ʉʨʝʜʥʠʡ ʚʦʟ-

ʨʘʩʪ ʦʧʨʦʰʝʥʥʳʭ ʥʘ 3 ʢʫʨʩʝ ʩʦʩʪʘʚʠʣ 20 ʛʦʜʘ. 

 

ʃʠʯʥʦʩʪʥʦʛʦ ʭʘʨʘʢʪʝʨʘ                        ʉʚʷʟʘʥʥʳʝ ʩ ʦʙʫʯʝʥʠʝʤ 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ: 

çʂʘʢʠʝ ʬʘʢʪʦʨʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʫ ɺʘʩ ʨʘʟʚʠʪʠʝ ʪʨʝʚʦʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ? 

 

ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ: çʂʘʢ ɺʳ ʙʦʨʝʪʝʩʴ ʩ ʪʨʝʚʦʞʥʳʤʠ ʩʦʩʪʦʷʥʠʷ-

ʤʠ?è (ʨʠʩʫʥʦʢ 2) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦ-

ʩʣʫʰʠʚʘʥʠʝ ʤʫʟʳʢʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ: ʨʝʩʧʦʥʜʝʥʪʦʚ, 3 ʢʫʨʩʘ. 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ɸʥʘʣʠʟ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ:  

çʂʘʢ ɺʳ ʙʦʨʝʪʝʩʴ ʩ ʪʨʝʚʦʞʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ?è 

 

ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʩʪʫʜʝʥʪʦʚ ʚʩʝʭ ʢʫʨʩʦʚ ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʧʨʦʛʫʣʢʘʤ 

3 ʢʫʨʩ ï 53%, ʠ ʦʙʱʝʥʠʶ (3 ʢʫʨʩ ï 43%,). ʅʘʠʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʤ ʦʢʘʟʘʣʦʩʴ 

ʯʪʝʥʠʝ ʢʥʠʛ 27%. 

ʈʘʜʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʥʝ ʟʘʙʳʚʘʶʪ ʦ ʟʘʥʷʪʠʷʭ ʩʧʦʨʪʦʤ ï ʦʢʦʣʦ 

27% ʚʩʝʭ ʦʧʨʦʰʝʥʥʳʭ ʚʳʙʠʨʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. 

ɼʘʣʝʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ʉʧʠʣ-

ʙʝʨʛʝʨʘ ï ʍʘʥʠʥʘ (ʨʠʩʫʥʦʢ 3) 
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ʉʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ                 ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ 

 
 

ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦ ʤʝʪʦʜʠʢʝ ʉʧʠʣʙʝʨʛʝʨʘ ï ʍʘʥʠʥʘ 

 

ʃʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʚ ʦʙʦʠʭ ʩʠʪʫʘʮʠʷʭ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ 

ʠ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ; ʪʘʢ ʠ ʜʦʣʞʥʦ ʙʳʪʴ, ʚʝʜʴ ʧʦ ʰʢʘʣʝ ʣʠʯʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ 

ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʠʩʧʳʪʫʝʤʳʝ ʦʮʝʥʠʚʘʶʪ ʪʦ, ʢʘʢ ʦʥʠ ʩʝʙʷ ʯʫʚʩʪʚʫʶʪ ʦʙʳʯʥʦ, ʘ 

ʥʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʢʘʢ ʧʨʠ ʦʮʝʥʠʚʘʥʠʠ ʩʘʤʦʯʫʚʩʪʚʠʷ ʧʦ ʰʢʘʣʝ ʩʠʪʫʘʪʠʚʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ (ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ) (ʨʠʩʫʥʦʢ 4). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʉʠʪʫʘʪʠʚʥʘʷ ʠ ʣʠʯʥʦʩʪʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ 

 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʊʝʡ-

ʣʦʨʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʨʝʚʦʞʥʦʩʪʠ ʩʪʫʜʝʥ-

ʪʦʚ ʚʦ ʚʨʝʤʷ ʩʝʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʝ, ʘ 

ʧʦʢʘʟʘʪʝʣʴ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʩʣʝ ʩʝʩʩʠʠ, ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʨʝʜʥʝʤ ʩ ʪʝʥʜʝʥʮʠʝʡ ʢ 

ʥʠʟʢʦʤʫ ʫʨʦʚʥʝ (ʨʠʩʫʥʦʢ 5). 

 

 

 

 

 
 

 

 

 

ʈʠʩʫʥʦʢ 5 ï ʊʨʝʚʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʩʝʩʩʠʠ 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ 

ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʠʥʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 3 ʢʫʨʩʘ ʫʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝ-

ʚʦʞʥʦʩʪʠ (ʪʨʝʚʦʞʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʩʝʩʩʠʠ), ʚʳʰʝ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ï ʪʨʝ-

ʚʦʞʥʦʩʪʠ ʚʥʝ ʩʠʪʫʘʮʠʠ ʵʢʟʘʤʝʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʶʪʩʷ ʦʙʳʯʥʦ ʚ ʛʨʘʜʘʮʠʷʭ: 

20-30 ʙʘʣʣʦʚ ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ; 

31-45 ʙʘʣʣʦʚ ï ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ; 

46 ʙʘʣʣʦʚ ʠ ʙʦʣʝʝ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ. 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʠʢʦʚʦʛʦ ʟʥʘʯʝʥʠʷ: ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʛʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʯʫʚʩʪ-

ʚʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʤʦʪʠʚʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦ-

ʨʫʶ ʯʝʣʦʚʝʢ ʚʳʧʦʣʥʷʝʪ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʨʝʚʦʛʠ ʷʚʣʷʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʦʤ ʘʢʪʠʚʥʦʡ ʚʳʪʝʩʥʝʥʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʚʳʩʦʢʦʡ ʪʨʝʚʦʛʠ ʜʣʷ ʪʦʛʦ, ʯʪʦ-

ʙʳ ʧʨʦʷʚʠʪʴ ʩʝʙʷ çʩʦʮʠʘʣʴʥʦ ʥʫʞʥʳʤè. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪ, ʯʪʦ ʫ ʯʝʣʦʚʝʢʘ ʩʢʣʦʥʥʦʩʪʴ ʚʦʟʥʠʢʘʪʴ ʩʦʩʪʦʷʥʠʝ ʪʨʝʚʦʛʠ ʚ ʩʠʪʫʘʮʠʷʭ, 

ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʝʛʦ ʢʦʤʧʝʪʝʥʮʠʶ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʩʥʠʞʝʥʠʷ ʩʫʙʲʝʢʪʠʚʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʩʠʪʫʘʮʠʠ, ʘʢʮʝʥʪʠʨʦʚʘʥʠʷ ʥʘ ʩʤʳʩʣʝ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʚʦʩʧʨʠʥʠʤʘʥʠʶ ʙʦʣʴʰʦʛʦ ʢʨʫʛʘ ʩʠʪʫʘʮʠʡ ʫʛʨʦʞʘʶʱʠʤʠ ʠ 

ʩʚʷʟʘʥʥʳʤ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠ ʥʝʨʚʥʳʤ ʩʨʳʚʦʤ. ɺʳʩʦʢʘʷ ʩʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʛʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʘʧʨʷʞʝʥʠʠ, ʪʨʝʚʦʛʝ, ʥʝʨʚʦʟʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʚʥʠʤʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʶ ʪʦʥʢʦʛʦ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ 

ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʠ ʩʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʠʥ-

ʞʝʥʝʨʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 3 ʢʫʨʩʘ ʚʳʰʝ, ʯʝʤ ʣʠʯʥʦʩʪʥʘʷ. 

ɼʣʷ ʙʦʨʴʙʳ ʩ ʨʝʟʚʠʚʰʠʤʠʩʷ ʪʨʝʚʦʞʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʩʪʫʜʝʥʪʳ ʚʳʙʠ-

ʨʘʶʪ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʤʫʟʳʢʘʣʴʥʳʭ ʢʦʤʧʦʟʠʮʠʡ, ʧʨʦʛʫʣʢʠ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ, 

ʦʙʱʝʥʠʝ, ʧʨʦʩʤʦʪʨʳ ʢʠʥʦʬʠʣʴʤʦʚ, ʟʘʥʷʪʠʝ ʩʧʦʨʪʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʤʠʨʥʦʡ 

ʧʘʫʪʠʥʳ, ʯʪʝʥʠʝ ʢʥʠʛ. ɹʦʣʝʝ ʯʝʤ ʫ ʧʦʣʦʚʠʥʳ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʩʪʫʜʝʥʪʦʚ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʫʤʝʨʝʥʥʳʡ ʠʣʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʘʢ ʩʠʪʫʘʪʠʚʥʦʡ, ʪʘʢ ʠ ʣʠʯʥʦ-

ʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ, ʥʘ ʯʪʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. ɿʥʘʥʠʝ 

ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʷʚʣʝʥʠʶ ʪʨʝʚʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʫ ʩʪʫʜʝʥʪʦʚ, ʩʪʝ-

ʧʝʥʠ ʠʭ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪ-

ʚʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʅʘʰʘ ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʠ ʩʠʪʫʘʪʠʚʥʘʷ ʪʨʝʚʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʬʘ-

ʢʫʣʴʪʝʪʘ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 3 ʢʫʨʩʘ ʚʳʰʝ ʣʠʯʥʦʩʪʥʦʡ. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʟʚʠʪʠʷ ʪʨʝʚʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʩʪʫʜʝʥʪʳ ʚʳʙʠʨʘʶʪ 

ʩʣʫʰʘʪʴ ʤʫʟʳʢʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʧʨʦʛʫʣʷʪʴʩʷ ʥʘ ʚʦʟʜʫʭʝ, ʦʙʱʘʪʴʩʷ, ʩʤʦʪʨʝʪʴ 

ʢʠʥʦʬʠʣʴʤʳ, ʟʘʥʠʤʘʪʴʩʷ ʩʧʦʨʪʦʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝʤʠʨʥʫʶ ʧʘʫʪʠʥʫ, ʯʠʪʘʪʴ 

ʢʥʠʛʫ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʩʪʫʜʝʥʪʦʚ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫʤʝ-

ʨʝʥʥʳʤʠ ʠʣʠ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʠ ʤʝʥʪʘʣʴʥʦʡ, ʠ ʣʠʯʥʦʡ ʪʨʝʚʦʛʠ, ʥʘ ʯʪʦ ʦʙ-

ʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʨʝʚʦʞʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʫ ʫʯʘʱʠʭʩʷ, ʩʪʝʧʝʥʴ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʣʠʯʥʦʩʪʠ ʪʨʝʚʦʞʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʤʳ ʜʦʣʞʥʳ ʚʳʷʩʥʠʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

çʮʝʥʥʦʩʪʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷè ʜʣʷ ʥʳʥʝʰʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʗɻʉʍɸ. 

ʀ ʢʘʢ ʤʝʥʷʝʪʩʷ ʤʥʝʥʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 1 ʧʦ 4 ʢʫʨʩ. ʊʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʩʦʩʪʘʚ-

ʣʝʥʥʦʡ ʘʥʢʝʪʳ ʤʳ ʤʦʞʝʤ ʚʳʷʩʥʠʪʴ ʨʦʣʴ ʠ ʤʦʪʠʚʳ ʧʦʣʫʯʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ʜʣʷ ʥʳʥʝʰʥʝʛʦ ʩʪʫʜʝʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʪʫʜʝʥʪʳ, ʮʝʥʥʦʩʪʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʘʥʢʝʪʘ 
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Abstract. In the course of our work, we must find out what is the "value of 

higher education" for the current generation of students of the YAGSHA. And how 

the opinion of students changes from 1st to 4th year. Also, with the help of a com-

piled questionnaire, we can find out the role and motives of higher education for the 

current student. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɿʘʢʦʥʦʤ ʈʌ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠè, ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠʤʝʝʪ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʧʦ 
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ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʣʠʯʥʦʩʪʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ, ʢʫʣʴʪʫʨʥʦʤ ʠ ʥʨʘʚʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʫʛʣʫʙʣʝ-

ʥʠʠ ʠ ʨʘʩʰʠʨʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ [1]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʚʦʶ ʞʠʟʥʴ ʙʝʟ ʟʥʘʥʠʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʨʝʤʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʥʦʛʠʝ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ 

ʙʦʣʴʰʝ ʟʥʘʥʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ [2, 3]. 

ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʜʠʩʮʠʧʣʠʥʠʨʫʝʪ, ʨʘʟ-

ʚʠʚʘʝʪ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ʉ ʜʠʧʣʦʤʦʤ ʧʨʦʱʝ ʫʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʝʩʪʠʞʥʫʶ ʨʘ-

ʙʦʪʫ. ʅʦ ʤʦʞʥʦ ʙʳʪʴ ʵʨʫʜʠʨʦʚʘʥʥʳʤ ʯʝʣʦʚʝʢʦʤ ʠ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ. ʕʪʦ ʫʞʝ 

ʚʦʧʨʦʩ ʮʝʣʝʡ ʠ ʤʦʪʠʚʘʮʠʡ ʢʘʞʜʦʛʦ. 

ʎʝʣʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʇʨʦʚʝʩʪʠ ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʩ 1 ʧʦ 4 ʢʫʨʩ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ. 

2. ɺʳʷʩʥʠʪʴ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʤʥʝʥʠʝ ʩʪʫʜʝʥʪʦʚ ʦ ʮʝʥʥʦʩʪʠ ʚʳʩʰʝʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ 

3. ɺʳʷʩʥʠʪʴ ʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʞʠʟʥʠ ʥʳʥʝʰʥʝʛʦ ʩʪʫʜʝʥʪʘ ʗʨʦʩʣʘʚ-

ʩʢʦʡ ɻʉʍɸ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʮʝʣʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ ʩʦʩʪʘʚ-

ʣʝʥʘ ʘʥʢʝʪʘ ʠ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʪʫʜʝʥʪʦʚ ʨʘʟʥʳʭ ʢʫʨʩʦʚ ʠ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʗʨʦ-

ʩʣʘʚʩʢʦʡ ɻʉʍɸ. ɺʩʝʛʦ ʚ ʦʧʨʦʩʝ ʫʯʘʩʪʚʦʚʘʣʠ 42 ʩʪʫʜʝʥʪʘ ʥʳʥʝ ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʚʫʟʝ. ʀʟ ʥʠʭ 42,9% ʨʝʩʧʦʥʜʝʥʪʦʚ ʵʪʦ ʧʝʨʚʦʢʫʨʩʥʠʢʠ, 7,1% ʨʝʩʧʦʥʜʝʥʪʦʚ ï ʵʪʦ 

ʚʪʦʨʦʢʫʨʩʥʠʢʠ, 33,3% ʨʝʩʧʦʥʜʝʥʪʦʚ ï ʦʙʫʯʘʶʱʠʝʩʷ 3 ʢʫʨʩʘ, ʠ 16,7 % ʯʝʪʚʝʨʦ-

ʢʫʨʩʥʠʢʠ. ɹʣʘʛʦʜʘʨʷ ʧʦʣʫʯʝʥʥʳʤ ʦʪʚʝʪʘʤ, ʤʳ ʫʟʥʘʝʤ, ʢʘʢ ʤʝʥʷʝʪʩʷ ʤʥʝʥʠʝ ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʘ ʧʝʨʚʦʢʫʨʩʥʠʢʠ ʧʦʤʦʛʫʪ ʥʘʤ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʜʨʫʛʠʝ ʚʦ-

ʧʨʦʩʳ. ʊʘʢʠʝ ʢʘʢ, ʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʘ ʥʳʥʝʰʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʜʣʷ 

ʯʝʛʦ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʤʫ ʯʝʣʦʚʝʢʫ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʪʚʝʪʦʚ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʝʟʫʣʴʪʘʪ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ: çʅʘ ʢʘʢʦʤ ʢʫʨʩʝ ʚʳ ʫʯʠʪʝʩʴè 

 

ɼʘʣʝʝ ʤʳ ʟʘʜʘʣʠ ʪʘʢʦʡ ʚʦʧʨʦʩ ʩʪʫʜʝʥʪʘʤ çʉʯʠʪʘʝʪʝ ʣʠ ʚʳ ʚʳʩʰʝʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʫʩʧʝʰʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ?è. ʉ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ ʚʳ ʤʦʞʝʪʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ: çʉʯʠʪʘʝʪʝ ʣʠ ʚʳ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʫʩʧʝʰʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ?è 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʥʝʥʠʷ 

ʨʘʟʜʝʣʠʣʠʩʴ. ɺ ʥʘʰ ʚʝʢ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʩʯʠʪʘʶʪ, 

ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ï ʵʪʦ ʣʠʰʴ çʢʦʨʦʯʢʘè, ʢʦʪʦʨʘʷ ʥʝ ʚʩʝʛʜʘ ʧʦʤʦʛʘʝʪ ʯʝʣʦʚʝʢʫ 

ʜʦʩʪʠʯʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʞʠʟʥʠ. 

ʅʘʰʠʤ ʩʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ʙʳʣ ʪʘʢʠʤ, çʂʘʢʠʤʠ ʦʩʥʦʚʥʳʤ, ʥʘ ʚʘʰ ʚʟʛʣʷʜ, 

ʷʚʣʷʶʪʩʷ ʤʦʪʠʚʳ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʣʶʜʠ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ?è ɹʣʘʛʦʜʘʨʷ, ʵʪʦʤʫ ʚʦʧʨʦʩʫ ʤʳ ʧʦʣʫʯʠʤ ʷʩʥʫʶ ʢʘʨʪʠʥʫ ʧʦʥʠʤʘ-

ʥʠʷ, ʜʣʷ ʯʝʛʦ ʞʝ ʚʦʦʙʱʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʳʥʝʰʥʝʤʫ ʧʦʢʦʣʝʥʠʶ ʩʪʫʜʝʥʪʦʚ ʗʨʦ-

ʩʣʘʚʩʢʦʡ ɻʉʍɸ. ʈʝʟʫʣʴʪʘʪʳ ʦʪʚʝʪʘ ʥʘ ʚʦʧʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. ʄʥʦ-

ʛʠʝ ʩʪʫʜʝʥʪʳ, ʘ ʵʪʦ 45,2% ʨʝʩʧʦʥʜʝʥʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʠʤ, ʯʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʰʘʥʩʳ ʥʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʚ ʙʫʜʫʱʝʤ. ɸ ʚʪʦ-

ʨʳʤ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʦʪʥʦʰʝʥʠʶ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʙʳʣ ʪʘʢʦʡ ʦʪʚʝʪ, ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʫʶ, ʧʨʝʩʪʠʞʥʫʶ ʨʘʙʦʪʫ. ʊʨʝʪʴʠʤʠ ʠ ʯʝʪ-

ʚʝʨʪʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩ 11,9% ʙʳʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʢʘʨʴʝʨʫ ʠ ʧʦʚʳʩʠʪʴ 

ʩʦʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ: çʂʘʢʠʤʠ ʦʩʥʦʚʥʳʤ, ʥʘ ʚʘʰ ʚʟʛʣʷʜ, 

ʷʚʣʷʶʪʩʷ ʤʦʪʠʚʳ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʥʘʰʝ ʚʨʝʤʷ ʣʶʜʠ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʠʪʴ ʚʳʩʰʝʝ 

ʦʙʨʘʟʦʚʘʥʠʝ?è 

 

ʏʪʦʙʳ ʫʟʥʘʪʴ ʢʘʢʦʚʘ ʨʦʣʴ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʞʠʟʥʠ ʩʪʫʜʝʥʪʘ ʗʨʦʩʣʘʚʩʢʦʡ 

ɻʉʍɸ. ʄʳ ʟʘʜʘʣʠ ʪʘʢʦʡ ʚʦʧʨʦʩ, çʂʘʢʦʚʘ ʜʣʷ ʚʘʩ ʨʦʣʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ?è. 
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ɹʣʘʛʦʜʘʨʷ, ʦʧʨʦʩʫ ʩʪʫʜʝʥʪʦʚ ʤʳ ʚʳʷʩʥʠʣʠ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ (54,8%) ʵʪʦ 

ʩʘʤʦʨʝʘʣʠʟʘʮʠʷ ʣʠʯʥʦʩʪʠ. ʆʥʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʧʦʩʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʩʧʦʨʪʠʚʥʳʭ ʩʝʢʮʠʡ ʠʣʠ ʚʦʣʦʥʪʝʨʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʫʝʪ 

ʩʝʣʴʭʦʟ ʘʢʘʜʝʤʠʷ. ʊʘʢ ʞʝ ʤʥʦʛʠʝ ʩʪʫʜʝʥʪʳ ʫʯʘʩʪʚʫʶ ʚ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, 

ʢʘʢ ʚ ʘʢʘʜʝʤʠʠ, ʪʘʢ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʄʥʦʛʠʝ ʩʪʫʜʝʥʪʳ (33,3% ʦʧʨʦʰʝʥʥʳʭ) 

ʚʠʜʷʪ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ ʫʩʧʝʭ ʚ ʜʦʩʪʠʞʝʥʠʷʭ ʚʳʩʦʢʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʪʘʪʫʩʦʚ. ʂ 

ʩʦʞʘʣʝʥʠʶ, 11,9% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʥʠʭ. 

ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ ʙʣʦʛʝʨʦʚ ʥʘ ʤʦʣʦʜʝʞʴ [2]. ɻʣʷʜʷ ʥʘ ʥʠʭ, 

ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʫʜʝʥʪ ʩʯʠʪʘʝʪ, ʯʪʦ ʤʦʞʝʪ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʪʴ ʠ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʛʦ 

ʩʪʘʪʫʩʘ ʠ ʨʘʟʙʦʛʘʪʝʪʴ. ʅʦ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʠʩʪʠʥʥʘʷ ʮʝʣʴ ʦʙʨʘʟʦ-

ʚʘʥʠʷ ï ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʝʡ ʠ ʦʙ-

ʱʝʩʪʚʫ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ, ʜʠʩʮʠ-

ʧʣʠʥʝ ʠ ʥʘʩʪʦʡʯʠʚʦʩʪʠ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʧʝʭʦʚ. ʉ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ ʚʳ ʤʦʞʝʪʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩʫʥʦʢ 4 ï ʈʝʟʫʣʴʪʘʪ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ: 

çʂʘʢʦʚʘ ʜʣʷ ʚʘʩ ʨʦʣʴ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ?è 

 

ʇʨʝʜʧʦʩʣʝʜʥʠʤ ʥʘʰ ʚʦʧʨʦʩ ʢ ʩʪʫʜʝʥʪʘʤ ʙʳʣ ʪʘʢʦʡ çʀʟʤʝʥʠʣʦʩʴ ʣʠ ʚʘʰʝ 

ʤʥʝʥʠʝ ʦ ʮʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʢʫʨʩʦʤ ʦʙʫʯʝʥʠʷ?è. ʈʝʟʫʣʴʪʘ-

ʪʳ ʧʦʣʫʯʠʣʠʩʴ 50/50. ʋ ʢʦʛʦ-ʪʦ ʧʦʤʝʥʷʣʦʩʴ ʤʥʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ, ʘ ʫ ʢʦʛʦ-ʪʦ 

ʥʝʪ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʚʦʟʥʠʢʣʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʤʥʦʛʦ ʙʳʣʦ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʠ ʫ 

ʥʠʭ ʤʥʝʥʠʝ ʝʱʝ ʥʝ ʠʟʤʝʥʠʣʦʩʴ. ʉ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ ʚʳ ʤʦʞʝʪʝ 

ʫʚʠʜʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 5. 
 

 
ʈʠʩʫʥʦʢ 5 ï ʈʝʟʫʣʴʪʘʪ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ çʀʟʤʝʥʠʣʦʩʴ ʣʠ ʚʘʰʝ ʤʥʝʥʠʝ  

ʦ ʮʝʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʢʫʨʩʦʤ ʦʙʫʯʝʥʠʷ?è 
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ʇʦʩʣʝʜʥʠʡ ʚʦʧʨʦʩ ʟʚʫʯʘʣ ʪʘʢ, çʂʘʢ ʠʟʤʝʥʠʣʦʩʴ ʚʘʰʝ ʤʥʝʥʠʝ?è. ʋ ʙʦʣʴ-

ʰʠʥʩʪʚʘ ʦʥʦ ʩʦʭʨʘʥʠʣʦʩʴ ʧʨʝʞʥʠʤ, ʘ ʫ ʢʦʛʦ-ʪʦ ʦʥʦ ʧʦʤʝʥʷʣʦʩʴ. ʄʳ ʥʝ ʤʦʞʝʤ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʥʝʥʠʝ ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʥʷʝʪʩʷ. ʅʦ ʤʳ 

ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʜʨʫʛʦʡ ʚʳʚʦʜ! 

ɺʳʚʦʜ 

ɿʘʢʦʥʯʠʪʴ ʥʘʰʫ ʩʪʘʪʴʶ, ʤʳ ʭʦʪʠʤ ʩʣʦʚʘʤʠ ʩʪʫʜʝʥʪʢʠ 4 ʢʫʨʩʘ ʯʴʝ ʤʥʝʥʠʝ 

ʦʙ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʤʝʥʷʣʦʩʴ. ʆʥʘ ʩʢʘʟʘʣʘ: çɼʝʣʦ ʥʝ ʚ ʦʮʝʥʢʘʭ, ʘ ʚ ʞʝʣʘʥʠʠ. ɺ 

ʞʝʣʘʥʠʠ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʠ ʛʣʘʚʥʦʝ ʚ ʫʤʝʥʠʠ ʠʭ ʠʩʢʘʪʴ ʠ ʬʠʣʴʪʨʦʚʘʪʴ, ʜʝʣʦ ʚ 

ʫʤʝʥʠʠ ʩʦʧʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʨʝʘʣʴʥʦʩʪʴʶ, ʜʝʣʦ ʚ ʩʘʤʦʨʘʟʚʠʪʠʠ ʠ ʧʦ-

ʥʠʤʘʥʠʠ ʩʝʙʷ, ʩʚʦʠʭ ʮʝʣʝʡ, ʮʝʥʥʦʩʪʝʡ ʠ ʯʪʦ ʪʳ ʭʦʯʝʰʴ ʜʦʙʠʪʴʩʷ ʚ ʞʠʟʥʠ. ɸ 

ʝʱʸ ʚ ʫʤʝʥʠʠ ʨʘʩʩʪʘʚʣʷʪʴ ʧʨʠʦʨʠʪʝʪʳè. 

ʆʙʨʘʟʦʚʘʥʠʝ, ʦʩʦʙʝʥʥʦ ʚʳʩʰʝʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʣʘʚʥʳʡ, ʚʝʜʫʱʠʡ 

ʬʘʢʪʦʨ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ. ʇʨʠʯʠʥʘ ʪʘʢʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʧʦʥʠʤʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʥʘʠʚʘʞʥʝʡʰʝʡ ʮʝʥʥʦʩʪʴʶ ʠ ʦʩʥʦʚʥʳʤ ʢʘʧʠ-

ʪʘʣʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʩʧʦʩʦʙʥʳʡ ʢ ʧʦʠʩʢʫ ʠ ʦʩʚʦʝ-

ʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʧʨʠʥʷʪʠʶ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʨʘʱʠʚʘʥʠʝ ʚʠʥʦʛʨʘʜʘ ʠ ʚʠʥʦʜʝʣʠʝ ï ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʦ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ɻʜʝ-ʪʦ ʵʪʦ ʙʦʣʴʰʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ 

ʩʪʨʘʥʳ, ʘ ʛʜʝ-ʪʦ ï ʫʚʣʝʯʝʥʠʝ ʠ ʭʦʙʙʠ. ɺʠʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʜʨʝʚ-

ʥʠʭ ʠ ʩʣʦʞʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ. ʎʝʥʥʦʩʪʴ ʚʠʥʦʛʨʘʜʥʳʭ ʚʠʥ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʚʝʱʝʩʪʚʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʫʛʣʝʚʦʜʥʦʤ, 

ʘʟʦʪʠʩʪʦʤ ʠ ʤʠʥʝʨʘʣʴʥʦʤ ʦʙʤʝʥʝ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʝ ʜʝʡʩʪʚʠʝ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʭ ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʦʚ (ʬʝʨʤʝʥʪʦʚ, ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʤʠʢʨʦ-

ʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ), ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʠʥʘʭ. ʈʳʥʦʢ ʚʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ 

ʦʙʣʘʜʘʪʴ ʭʦʨʦʰʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʯʘʩʪʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʩʦʩʪʘʚʦʤ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʝ ʥʘʨʫʰʘʷ ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [1-3]. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʚʠʥʦʛʨʘʜʥʦʛʦ ʚʠʥʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʬʝ ʚ ʫʩʣʦʚʠʷʭ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪ-

ʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè. 

ɿʘʜʘʯʠ: 

1) ʠʟʫʯʠʪʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʥʦʨʤʘʪʠʚʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʥʦʛʦ ʚʠʥʘ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʬʝ; 

3) ʧʨʝʜʩʪʘʚʠʪʴ ʤʘʰʠʥʥʦ-ʘʧʧʘʨʘʪʫʨʥʫʶ ʩʭʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʥʦʛʦ 

ʚʠʥʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʬʝ. 

ʄʝʪʦʜʠʢʘ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʥʦʨʤʘʪʠʚʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʳʨʘʙʦʪʢʠ ʚʠʥʦʛʨʘʜʥʦʛʦ 

ʚʠʥʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʬʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʚʠʥʦʛʨʘʜʥʦʛʦ ʚʠʥʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦ-

ʬʝ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʚʠʥʦʛʨʘʜʥʦʛʦ ʚʠʥʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʬʝ. ɺʠʥʦʛʨʘʜ ʧʦʩʪʘʚʣʷʝʪʩʷ ʥʘ 

ʟʘʚʦʜʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʛʨʫʟʦʚʳʭ ʤʘʰʠʥʘʭ ʠ ʧʨʠ ʧʨʠʝʤʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʟʚʝ-
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ʰʠʚʘʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʚʠʥʦʛʨʘʜʝ. ɺʠʥʦʛʨʘʜ 

ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʛʦʩʪʫ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʚʠʥʦʛʨʘʜʥʦʛʦ ʚʠʥʘ  

ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʬʝ 

 

ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʩʘ-

ʭʘʨʘ ʚ ʧʣʦʜʘʭ. ʇʨʦʙʘ ʙʝʨʝʪʩʷ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʧʨʦʜʫʢʪʘ. ɺʠʥʦʛʨʘʜʥʳʡ ʩʦʢ ʥʘ-

ʋʜʘʣʝʥʠʝ ʛʨʝʙʥʝʡ, ʜʨʦʙʣʝʥʠʝ 

ɼʦʙʘʚʣʝʥʠʝ ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ 

ʅʘʩʪʘʠʚʘʥʠʝ ʥʘ ʤʝʟʛʝ (ʧʦ ʢʨʘʩʥʦʤʫ ʩʧʦʩʦʙʫ) 

ʇʨʝʩʩʦʚʘʥʠʝ 

ʆʩʚʝʪʣʝʥʠʝ ʩʫʩʣʘ (ʦʢʣʝʡʢʘ, ʬʣʦʪʘʮʠʷ) 

ʌʠʣʴʪʨʘʮʠʷ ʩʫʩʣʘ 

ʆʭʣʘʞʜʝʥʠʝ ʩʫʩʣʘ 

ɹʨʦʞʝʥʠʝ ʩʫʩʣʘ 

ʋʧʘʢʦʚʢʘ 

ʌʠʣʴʪʨʘʮʠʷ ʧʝʨʝʜ ʨʦʟʣʠʚʦʤ 

ʂʫʧʘʞʠʨʦʚʘʥʠʝ ʚʠʥʦʤʘʪʝʨʠʘʣʦʚ 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʚʠʥ, ʦʙʨʘʙʦʪʢʘ ʭʦʣʦ-

ʜʦʤ, ʦʪʜʝʣʝʥʠʝ ʚʠʥʥʦʛʦ ʢʘʤʥʷ 

ʆʢʣʝʡʢʘ, ʦʩʚʝʪʣʝʥʠʝ, ʧʝʨʝʣʠʚʢʘ, ʜʨʫʛʠʝ ʦʙʨʘʙʦʪʢʠ 

ɺʳʜʝʨʞʢʘ ʚʠʥʦʤʘʪʝʨʠʘʣʘ 

ʉʥʷʪʠʝ ʩ ʜʨʦʞʞʝʡ 

ʂʦʬʝ ʥʘʪʫʨʘʣʴʥʳʡ 

ɺʘʨʢʘ 

ʇʨʦʮʝʞʠʚʘʥʠʝ 
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ʧʨʘʚʣʷʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟʘʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʧʣʦʜʘʭ, ʚ ʪʝʯʝʥʠʝ 20-30 ʩʝʢ. ʆʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʜʦʣʞʥʦ ʙʳʪʴ ʯʠʩʪʳʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘ-

ʤʝʥʪʫ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʠʜʝʪ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʦʪ ʛʨʝʙ-

ʥʝʡ ʠ, ʷʛʦʜʳ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ ʚ ʮʠʣʠʥʜʨʝ, ʧʦʧʘʜʘʶʪ ʥʘ ʚʘʣʢʠ, ʠʟ-

ʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʣʘʩʪʠʢʘ. ʆʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦʙ ʧʦʣʫʯʠʪʴ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠʤʝ-

ʥʷʷ ʜʨʦʙʠʣʢʠ ʪʘʢʦʛʦ ʪʠʧʘ ʧʨʦʮʝʩʩ ʜʨʦʙʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʤʷʛʢʦ, ʯʪʦ 

ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʫʩʣʘ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʟʚʝʩʠ. ʇʘʨʘʣʣʝʣʴʥʦ ʠʜʝʪ 

ʧʨʦʮʝʩʩ ʚʘʨʢʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʢʦʬʝ ʠ ʧʨʦʮʝʞʠʚʘʥʠʝ ʝʛʦ ʯʝʨʝʟ ʬʠʣʴʪʨ. ʇʦʩʣʝ ʯʝʛʦ 

ʧʨʦʮʝʞʝʥʥʳʡ ʢʦʬʝ ʜʦʙʘʚʣʷʶʪ ʚ ʤʝʟʛʫ ʠ ʠʜʝʪ ʩʦʚʤʝʩʪʥʦʝ ʥʘʩʪʘʠʚʘʥʠʝ, ʘ ʟʘʪʝʤ 

ʧʨʝʩʩʦʚʘʥʠʝ. ʇʨʦʮʝʩʩ ʩʦʩʪʘʚʣʷʝʪ 1, 5-2 ʯʘʩʘ. ɿʘʪʝʤ ʧʨʝʩʩ ʨʘʟʛʨʫʞʘʶʪ, ʵʪʦ ʩʦ-

ʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 20 ʤʠʥʫʪ. ʅʘʩʪʘʠʚʘʥʠʝ ʠ ʧʝʨʚʠʯʥʦʝ ʙʨʦʞʝʥʠʝ ʧʨʦʪʝʢʘʝʪ ʦʪ 

2 ʜʦ 8 ʜʥʝʡ. ɿʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʵʢʩʪʨʘʢʮʠʷ ʢʨʘʩʷʱʠʭ ʠ ʘʨʦʤʘ-

ʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʦʢʦʣʦ 28-30Áʉ ɼʘʣʝʝ ʩʫʩʣʦ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʜʘʝʪʩʷ ʥʘ ʙʨʦʞʝʥʠʝ. ʇʦʩʣʝ ʠʜʝʪ ʥʘʛʨʝʚ ʜʦ ʪʝʤʧʝ-

ʨʘʪʫʨʳ 65Áʉ. ʉʫʩʣʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʨʝʘʢʪʦʨ, ʛʜʝ ʚʳʜʝʨʞʠʚʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 1 ʯʘ-

ʩʘ ʠ ʧʦʩʣʝ ʦʭʣʘʞʜʘʝʪʩʷ ʚ ʧʣʘʩʪʠʥʯʘʪʦʤ ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ. ɼʘʣʝʝ ʠʜʝʪ ʦʩʚʝʪʣʝʥʠʝ 

ʩʫʩʣʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʦʪʘʪʦʨʦʚ. ɽʩʣʠ ʧʨʦʮʝʩʩ ʠʜʝʪ ʩʣʠʰʢʦʤ ʜʦʣʛʦ, ʪʦ ʢʦ-

ʬʝʡʥʫʶ ʚʟʚʝʩʴ ʩʣʝʜʫʝʪ ʦʩʘʞʜʘʪʴ ʙʝʥʪʦʥʠʪʦʤ. ʆʧʝʨʘʮʠʷ ʦʭʣʘʞʜʝʥʠʷ ʩʫʩʣʘ ʜʣʷ 

ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʭʣʘʜʠʪʝʣʝ ʪʠʧʘ ʪʨʫʙʘ-ʚ-ʪʨʫʙʝ.  

ɻʣʘʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʚʠʥʘ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʨʦʞʝʥʠʷ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʥʠʟʢʦʡ (ʤʝʥʝʝ 18Áʉ), ʪʦ ʧʨʦ-

ʮʝʩʩ ʤʦʞʝʪ ʠ ʚʦʚʩʝ ʧʨʝʢʨʘʪʠʪʴʩʷ, ʪʦʞʝ ʩʘʤʦʝ ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʜʝʪ ʩʚʳʰʝ 

30Áʉ. ʇʦʵʪʦʤʫ ʦʧʪʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʣʷ ʨʘʙʦʪʳ ʜʨʦʞʞʝʡ ʷʚʣʷʝʪʩʷ 20-

25Áʉ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺʪʦʨʠʯʥʦʝ ʙʨʦʞʝʥʠʝ ʤʦʞʝʪ 

ʜʣʠʪʴʩʷ ʜʦ 3-4 ʤʝʩʷʮʝʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʨʦʞʞʝʡ. ɿʘʪʝʤ 

ʠʜʝʪ ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʠ ʨʦʟʣʠʚ ʚʠʥʘ. ʇʝʨʝʜ ʜʝʛʫʩʪʘʮʠʝʡ ʨʘʟʣʠʪʦʝ ʚʠ-

ʥʦ ʜʦʣʞʥʦ ʥʘʩʪʘʠʚʘʪʴʩʷ ʤʠʥʠʤʫʤ 6 ʤʝʩʷʮʝʚ, ʯʝʤ ʜʦʣʴʰʝ, ʪʝʤ ʙʦʣʝʝ ʢʨʝʧʢʠʤ ʠ 

ʪʝʨʧʢʠʤ ʚʢʫʩʦʤ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʥʘʧʠʪʦʢ. 
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Abstract. The article presents information about the technology of obtaining 

marshmallows based on albumin with sea buckthorn and honey: technological 

schemes have been developed, laboratory development and organoleptic evaluation 

of control and experimental samples have been carried out. 
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ɿʝʬʠʨ ï ʢʦʥʜʠʪʝʨʩʢʦʝ ʠʟʜʝʣʠʝ, ʧʦʣʫʯʘʝʤʦʝ ʧʫʪʝʤ ʚʟʙʠʚʘʥʠʷ ʬʨʫʢʪʦʚʦʛʦ 

ʧʶʨʝ ʩ ʩʫʭʠʤ ʷʠʯʥʳʤ ʙʝʣʢʦʤ (ʘʣʴʙʫʤʠʥʦʤ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʙʘʚʣʝʥʠʝʤ ʬʦʨ-

ʤʦʦʙʨʘʟʫʶʱʠʭ ʥʘʧʦʣʥʠʪʝʣʝʡ (ʘʛʘʨ-ʘʛʘʨʘ) [1,4]. ʊʘʢ ʢʘʢ ʦʩʥʦʚʦʡ ʚ ʟʝʬʠʨʝ ʷʚʣʷ-

ʝʪʩʷ ʦʙʣʝʧʠʭʘ, ʢʦʪʦʨʘʷ ʙʦʛʘʪʘ ʚʠʪʘʤʠʥʦʤ ʉ, ʧʨʦʜʫʢʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ 

ʟʜʦʨʦʚʴʝ ʠ ʫʢʨʝʧʣʷʝʪ ʠʤʤʫʥʠʪʝʪ [2]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ, ʦʙʦʛʘʱʝʥʥʳʡ ʘʣʴʙʫʤʠʥʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʚʢʫʩʥʳʤ, ʥʦ ʠ ʧʦʣʝʟʥʳʤ, ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʣʝʛʢʦʫʩʚʦʷʝʤʦ-

ʛʦ ʙʝʣʢʘ [3]. 

ʄʝʪʦʜʠʢʘ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʟʝʬʠʨʘ 

ʥʘ ʦʩʥʦʚʝ ʘʣʴʙʫʤʠʥʘ ʩ ʦʙʣʝʧʠʭʦʡ ʠ ʤʝʜʦʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʟʘʜʘʯʠ: 

- ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʥʘʫʯʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ 

ʜʘʥʥʦʡ ʪʝʤʝ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʩʪʠʣʴʥʦʛʦ 

ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʘʣʴʙʫʤʠʥʘ ʠ ʦʙʣʝʧʠʭʠ, ʩʦ ʩʥʠʞʝʥʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʩʘʭʘʨʘ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ; 

- ʩʦʩʪʘʚʠʪʴ ʨʝʮʝʧʪʫʨʫ ʧʘʩʪʠʣʴʥʦʛʦ ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʠʟʜʝʣʠʷ ʢʣʘʩʩʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʘʚʘ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʥʘ ʦʩʥʦʚʝ ʘʣʴʙʫʤʠʥʘ ʠ ʦʙʣʝʧʠʭʠ, ʩʦ ʩʥʠʞʝʥ-

ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ; 

- ʧʦʜʦʙʨʘʪʴ ʩʳʨʴʝ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʳʨʘʙʦʪʢʠ; 

- ʧʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʳʨʘʙʦʪʢʫ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʧʘʩʪʠʣʴʥʦʛʦ 

ʢʦʥʜʠʪʝʨʩʢʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʘʣʴʙʫʤʠʥʘ ʠ ʦʙʣʝʧʠʭʠ, ʩʦ ʩʥʠʞʝʥʥʳʤ ʩʦʜʝʨ-

ʞʘʥʠʝʤ ʩʘʭʘʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ 

ʚ ʤʘʨʪʝ 2023 ʛʦʜʘ. ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦ-

ʩʫʜʘ, ʙʣʝʥʜʝʨ, ʤʠʢʩʝʨ, ʢʫʣʠʥʘʨʥʳʡ ʪʝʨʤʦʤʝʪʨ, ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ, ʢʘʩʪʨʶʣʷ, 

ʢʫʭʦʥʥʘʷ ʣʦʧʘʪʢʘ (ʨʠʩʫʥʦʢ 1). 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʣʴʙʫʤʠʥ (ʙʝʣʦʢ ʷʠʯʥʳʡ ʩʫʭʦʡ ʦʙʝʩʩʘʭʘ-

ʨʝʥʥʳʡ) ʧʨʦʠʟʚʦʜʩʪʚʦ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʦʙʣʝʧʠʭʘ, ʧʯʝʣʠʥʳʡ ʤʝʜ, ʘʛʘʨ-ʘʛʘʨ, 

ʜʣʷ ʦʙʩʳʧʢʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʘʭʤʘʣ, ʘ ʪʘʢʞʝ ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʤʘʩʣʦ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ ʬʦʨʤ ʧʨʠ ʚʳʢʣʘʜʢʝ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ (ʨʠʩʫʥʦʢ 2). 

ʇʨʦʜʫʢʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦ ʨʝʮʝʧʪʫ. 
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ʈʠʩʫʥʦʢ 1 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ 

ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʟʝʬʠʨʘ 

ʈʠʩʫʥʦʢ 2 ï ʀʥʛʨʝʜʠʝʥʪʳ ʜʣʷ  

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʟʝʬʠʨʘ ʩ ʘʣʴʙʫʤʠʥʦʤ, 

ʦʙʣʝʧʠʭʦʡ ʠ ʤʝʜʦʤ 

ʈʝʟʫʣʴʪʘʪʳ  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʟʝʬʠʨʘ ʥʘ ʩʫʭʦʤ ʷʠʯʥʦʤ ʙʝʣʢʝ (ʘʣʴʙʫ-

ʤʠʥʝ) ʙʝʟ ʚʥʝʩʝʥʠʷ ʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ (ʨʠʩʫʥʦʢ 3). 

 
ʈʠʩʫʥʦʢ 3 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʟʝʬʠʨʘ  

ʙʝʟ ʚʥʝʩʝʥʠʷ ʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ 
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ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʟʝʬʠʨʘ ʩ ʘʣʴʙʫʤʠʥʦʤ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʷ ʠ ʨʝʮʝʧʪʫʨʘ ʟʝʬʠʨʘ ʩ 

ʘʣʴʙʫʤʠʥʦʤ ʠ ʚʥʝʩʝʥʠʝʤ ʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ: ʦʙʣʝʧʠʭʠ ʠ ʤʸʜʘ, ʚʳʙʨʘʥʳ ʦʧʪʠ-

ʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʩʳʨʴʷ (ʨʠʩʫʥʦʢ 4, ʪʘʙʣʠʮʘ 1). 

 
ʈʠʩʫʥʦʢ 4 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʟʝʬʠʨʘ ʩ ʚʥʝʩʝʥʠʝʤ ʚʢʫʩʦʚʳʭ 

ʜʦʙʘʚʦʢ: ʦʙʣʝʧʠʭʠ ʠ ʤʸʜʘ 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʦʚ ʥʘ 100 ʢʛ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʢʛ 

ʀʥʛʨʝʜʠʝʥʪʳ 
ʂʦʥʪʨʦʣʴʥʳʡ  

ʦʙʨʘʟʝʮ 

ʆʧʳʪʥʳʡ ʦʙʨʘʟʝʮ  

ʩ ʦʙʣʝʧʠʭʦʡ 

ɸʣʴʙʫʤʠʥ (ʷʠʯʥʳʡ ʩʫʭʦʡ ʙʝʣʦʢ) 50,0 50,0 

ɸʛʘʨ-ʘʛʘʨ 8,5 9,0 

ɺʦʜʘ 35,5 25,0 

ʇʶʨʝ ʠʟ ʦʙʣʝʧʠʭʠ - 15,0 

ʄʸʜ 12,0 7,0 

* ï ʢʦʥʪʨʦʣʴʥʳʡ ʠ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ ʦʙʩʳʧʘʣʩʷ ʩʘʭʘʨʥʦʡ ʧʫʜʨʦʡ ʠ ʢʨʘʭʤʘ-

ʣʦʤ, ʧʦ 20 ʛʨʘʤʤ. 

 

ɺ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʢʫʩʦʚʳʭ ʜʦʙʘʚʦʢ ʦʙʣʝʧʠʭʠ ʠ ʤʝʜʘ, 

ʧʨʦʜʫʢʪ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʝʪʣʦ-ʦʨʘʥʞʝʚʳʡ ʦʪʪʝʥʦʢ, ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʚʢʫʩ ʦʙʣʝ-

ʧʠʭʠ (ʨʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 5 ï ʂʦʥʪʨʦʣʴʥʳʡ ʠ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʟʝʬʠʨʘ ʩ ʘʣʴʙʫʤʠʥʦʤ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʝʬʠʨʘ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫ-

ʩʦʚ ʠ ʟʘʧʘʭʦʚ, ʠʤʝʣ ʚʳʨʘʞʝʥʥʳʡ ʚʢʫʩ ʷʠʯʥʦʛʦ ʙʝʣʢʘ. ɺ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ʚʢʫʩ ʠ 

ʟʘʧʘʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 6441-2014 çʀʟʜʝʣʠʷ ʢʦʥʜʠʪʝʨʩʢʠʝ 

ʧʘʩʪʠʣʴʥʳʝè, ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʢʫʩʦʤ ʦʙʣʝʧʠʭʠ. ʎʚʝʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪʥʦʛʦ 

ʦʙʨʘʟʮʦʚ ʠʤʝʣ ʥʘʛʣʷʜʥʦʝ ʨʘʟʣʠʯʠʝ, ʪʘʢ ʢʘʢ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʧʨʠʦʙʨʝʣʠ ʮʚʝʪ 

ʷʛʦʜ ʦʙʣʝʧʠʭʠ. ʂʦʥʩʠʩʪʝʥʮʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʤʷʛʢʘʷ, ʧʝʥʦʦʙʨʘʟʥʘʷ, ʨʳʭʣʘʷ, ʣʝʛʢʦ 

ʧʦʜʜʘʶʱʘʷʩʷ ʨʘʟʣʘʤʳʚʘʥʠʶ. ʌʦʨʤʘ ʟʝʬʠʨʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʨʦʚʥʘʷ. ʇʦʚʝʨʭ-

ʥʦʩʪʴ ʙʝʟ ʛʨʫʙʦʛʦ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʥʘ ʙʦʢʦʚʳʭ ʛʨʘʥʷʭ ʠ ʙʝʟ ʚʳʜʝʣʝʥʠʷ ʩʦʢʘ (ʨʠ-

ʩʫʥʦʢ 5). 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʠʤʝʣ ʙʦʣʴʰʝʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʚʢʫʩʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʠʤʝʷ ʧʨʠʷʪʥʳʡ ʢʠʩʣʦʚʘʪʳʡ ʚʢʫʩ ʠ 

ʚʳʨʘʞʝʥʥʳʡ ʘʨʦʤʘʪ ʦʙʣʝʧʠʭʠ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʟʝʬʠʨʘ 

ʩ ʘʣʴʙʫʤʠʥʦʤ, ʦʙʣʝʧʠʭʦʡ ʠ ʤʝʜʦʤ ʙʫʜʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʜʘʣʝʝ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʦʜʫʢʪʘ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʩʦʩʪʘʚʦʤ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʙʣʝʧʠʭʠ ʠ ʤʝʜʘ ʥʘ 

ʨʳʥʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɿʝʬʠʨ ʩ ʘʣʴʙʫʤʠʥʦʤ, ʤʝʜʦʤ ʠ ʦʙʣʝʧʠʭʦʡ, ʦʙʦʛʘʱʝʥʥʦʡ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʦʚ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ʩʪʘʥʝʪ ʥʝ ʪʦʣʴ-

ʢʦ ʚʢʫʩʥʳʤ, ʥʦ ʠ ʧʦʣʝʟʥʳʤ ʠ ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʪʦʛʦ, ʯʪʦ ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʦʜʦʡ-

ʜʝʪ ʣʶʜʷʤ, ʢʦʪʦʨʳʝ ʩʣʝʜʷʪ ʟʘ ʧʨʘʚʠʣʴʥʳʤ ʧʠʪʘʥʠʝʤ, ʟʜʦʨʦʚʴʝʤ ʠ ʩʧʦʨʪʩʤʝʥʘʤ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 663.479.1:663.81:634.72 

ʈʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʢʚʘʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ 

 

ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʄ.ɸ. ʉʝʥʯʝʥʢʦ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʩʷ ʧʨʦʜʫʢʪʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ. ɺʩʣʝʜ-

ʩʪʚʠʝ ʵʪʦʛʦ, ʘʢʪʠʚʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ʘʩʩʦʨʪʠʤʝʥʪ ʥʘʧʠʪʢʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘ-

ʟʥʘʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʚʘʩʦʚ, ʧʫʪʝʤ ʦʙʦʛʘʱʝʥʠʷ ʠʭ ʨʘʟʣʠʯʥʳʤʠ ʚʢʫʩʦ-

ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʢʚʘʩʘ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʩ 

ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʢʘ ʠʟ 

ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ. ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳ-

ʞʦʚʥʠʢʘ ʥʘʭʦʜʠʣʦʩʴ ʚ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʚʣʠʷʥʠʝʤ ʥʘ 

ʚʢʫʩ ʠ ʮʚʝʪ ʥʘʧʠʪʢʘ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʦʙʨʘʟʮʦʚ ˉ3 ʠ 

ˉ4, ʫ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʘʤʳʡ ʚʳʨʘʞʝʥʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ. ʆʜʥʘʢʦ ʩʘʤʳʡ ʩʙʘ-

ʣʘʥʩʠʨʦʚʘʥʥʳʡ ʠ ʚʳʨʘʟʠʪʝʣʴʥʳʡ ʚʢʫʩ, ʠ ʘʨʦʤʘʪ ʦʢʘʟʘʣʩʷ ʫ ʦʙʨʘʟʮʘ ˉ3, ʢʦʪʦ-

ʨʳʡ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʠ ʩʙʨʦʞʝʥʥʳʡ ʚʢʫʩ ʢʚʘʩʘ ʠ ʷʛʦʜʥʫʶ ʪʝʨʧʢʦʩʪʴ 

ʩʦʢʘ ʢʨʳʞʦʚʥʠʢʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʢʦʤʠʩʩʠʷ ʚ ʩʦʩʪʘʚʝ 

7 ʯʝʣʦʚʝʢ, ʚʳʷʚʠʣʘ ʣʠʜʝʨʘ ï ʦʙʨʘʟʝʮ ˉ3. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʜʦʙʘʚʣʝʥʠʷ ʩʦʢʘ ʠʟ 

ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ, ʦʧʪʠʤʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʦʙʲʸʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʢʘ ʠʟ ʷʛʦʜ 

ʢʨʳʞʦʚʥʠʢʘ 10%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʩ, ʢʨʳʞʦʚʥʠʢ, ʨʝʮʝʧʪʫʨʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʧʠʪʢʠ 
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origin. The purpose of the study: to develop a recipe for kvass of increased biological 

value and value with the absorption of organoleptic properties with the addition of 

gooseberry juice. The increase in the content of the proportion of gooseberry juice is de-

termined depending on the direct dependence with a deviation from taste and color. Sig-

nificant changes were observed in samples No. 3 and No. 4, in samples of the most pro-

nounced tastes and aromas. However, the most balanced and pronounced taste and aro-

ma is probably in sample No. 3, which combines both the fermented taste of kvass and 

the berry astringency of gooseberry juice. With the observed tasting evaluation of 7 peo-

ple, a leader was found - sample No. 3. The results obtained in the course of the study 

allow us to conclude that the addition of gooseberry juice has a positive effect, the vol-

ume content of gooseberry juice of 10% is unique. 

Keywords: kvass, gooseberry, recipe, functional drinks 

 

ʅʝʦʜʥʦʢʨʘʪʥʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʙʨʦʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʨʝ-

ʮʝʧʪʫʨʘʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʚʘʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʳʨʴʸ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦ ʚʚʝʜʝʥʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ [1, 2, 3]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ ʧʦʟʚʦʣʷʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʜʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʚʘʩʫ, ʥʦ ʪʘʢ 

ʞʝ ʦʙʦʛʘʪʠʪʴ ʝʛʦ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ, ʬʣʘ-

ʚʦʥʦʠʜʘʤʠ, ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʚʠʪʘʤʠʥʘʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʠ ʪ.ʜ. [4]. 

ʇʝʨʩʧʝʢʪʠʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ɹɸɺ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ ʧʨʠ 

ʦʙʦʛʘʱʝʥʠʠ ʢʚʘʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʢʦʨʦʧʣʦʜʥʦʩʪʠ ʠ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʩʦʢʘ 

ʚ ʷʛʦʜʘʭ. ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʩʝʣʝʢʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʢʨʳʞʦʚʥʠʢʘ.  

ɺ ʷʛʦʜʘʭ ʢʨʳʞʦʚʥʠʢʘ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠ ʘʢʪʠʚʥʳʝ ʛʠʧʦʪʝʥʟʠʚʥʳʝ, ʘ ʪʘʢʞʝ ʢʘʧʠʣʣʷʨʦʫʢʨʝʧʣʷʶʱʠʝ, ʧʨʦʪʠʚʦʩʢʣʝʨʦʪʠ-

ʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʝʩʪʴ ʜʫʙʠʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʦʣʠ ʬʦʩʬʦʨʘ ʠ ʞʝʣʝʟʘ. ɺ ʧʣʦʜʘʭ 

ʢʨʳʞʦʚʥʠʢʘ ʩʦʜʝʨʞʘʪʩʷ ʪʘʢʠʝ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʘʢ: ʥʘʪʨʠʡ, ʢʘʣʠʡ, ʢʘʣʴ-

ʮʠʡ, ʤʘʛʥʠʡ, ʞʝʣʝʟʦ, ʤʝʜʴ, ʮʠʥʢ, ʯʪʦ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʢ [5]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ ʢʚʘʩʘ ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʠ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʩ ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪʫʨʳ ʢʚʘʩʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʥ-

ʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ ʩ ʜʦʙʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʜʦʟʳ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ; 2) 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʚʘʩʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʥʪʨʘʪʘ 

ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ ʩ ʜʦʙʘʚʣʝʥʠʝ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ; 3) ʧʨʦʚʝʩʪʠ ʧʨʦʙʥʫʶ 

ʚʳʨʘʙʦʪʢʫ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ 

ɻʉʍɸ; 4) ʧʨʦʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠè ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ 

ɻʉʍɸ; 5) ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʩʦʢʘ ʠʟ ʷʛʦʜ 

ʢʨʳʞʦʚʥʠʢʘ ʚ ʨʝʮʝʧʪʫʨʝ ʢʚʘʩʘ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʥʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ. 
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ʄʝʪʦʜʠʢʘ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 4 ʦʙʲʝʢʪʘ: ʦʙʲʝʢʪ ˉ1 ï ʢʚʘʩ ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʮʝʥʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ ʙʝʟ ʥʘʧʦʣʥʠʪʝʣʝʡ; ʦʙʲʝʢʪ ˉ2 ï ʢʚʘʩ ʥʘ ʦʩʥʦʚʝ ʢʦʥ-

ʮʝʥʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʢʘ ʠʭ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ 5% ʦʪ ʦʙʲʝʤʘ 

ʥʘʧʠʪʢʘ; ʦʙʲʝʢʪ ˉ3 ï ʢʚʘʩ ʥʘ ʦʩʥʦʚʝ ʢʦʥʮʝʥʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ ʩ ʩʦʜʝʨʞʘʥʠ-

ʝʤ ʩʦʢʘ ʠʭ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ 10% ʦʪ ʦʙʲʝʤʘ ʥʘʧʠʪʢʘ; ʦʙʲʝʢʪ ˉ4 ï ʢʚʘʩ ʥʘ ʦʩʥʦ-

ʚʝ ʢʦʥʮʝʥʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʢʘ ʠʭ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ 15% ʦʪ 

ʦʙʝ̡ʤʘ ʥʘʧʠʪʢʘ. 

ʉʳʨʴʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʦʙʨʘʟʮʦʚ: ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʚʦʜʘ ʧʦ ɻʆʉʊ 32220-

2013, ʢʦʥʮʝʥʪʨʘʪ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ (ʟʝʨʥʦʧʨʦʜʫʢʪʳ (ʤʫʢʘ ʨʞʘʥʘʷ, ʩʦʣʦʜ ʨʞʘʥʦʡ 

ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʡ ʠ ʥʝʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʡ, ʩʦʣʦʜ ʷʯʤʝʥʥʳʡ), ʚʦʜʘ) ʠʟʛʦʪʦʚʠ-

ʪʝʣʴ ɿɸʆ çɸʪʨʫʩè ʧʦ ɻʆʉʊ 28538-2017, ʷʛʦʜʳ ʢʨʳʞʦʚʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 33485-2015 ʩʦʨʪ çʂʦʥʩʫʣè, ʩʘʭʘʨ-ʧʝʩʦʢ ʧʦ ɻʆʉʊ 33222-

2015, ʜʨʦʞʞʠ ʧʨʝʩʩʦʚʘʥʥʳʝ ʧʦ ɻʆʉʊ ʈ 54731-2011 [6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʪʝʦʨʝʪʠʯʝʩʢʠʝ (ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʦʡ, ʥʘʫʯʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ), ʵʤʧʠʨʠʯʝʩʢʠʝ (ʩʨʘʚʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʚʘʩʘ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʠ ʙʝʟ ʥʝʛʦ; ʵʢʩʧʝʨʠʤʝʥʪ, ʟʘʢʣʶʯʘʶ-

ʱʠʡʩʷ ʚ ʚʳʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʘ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʢʘ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ; 

ʠʟʤʝʨʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʚʳ-

ʨʘʙʦʪʘʥʥʳʭ ʦʙʨʘʟʮʦʚ; ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ). ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʳ-

ʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝ-

ʤʦʡ ʠ ʨʝʮʝʧʪʫʨʘʤʠ, ʫʢʘʟʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1. 

ʈʝʟʫʣʴʪʘʪʳ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʳʨʘʙʦʪʢʠ ʢʚʘʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝ ʩʦʢʘ ʢʨʳʞʦʚʥʠʢʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. ʕʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʚʘʩʘ ʠ ʥʘʧʦʣʥʠʪʝʣʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʠ 3. 

 
ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʳʨʘʙʦʪʢʠ ʢʚʘʩʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

 ʩʦʢʘ ʢʨʳʞʦʚʥʠʢʘ 
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ɸ, ɹ, ɺ, ɻ ï ʧʦʜʛʦʪʦʚʢʘ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʪʘ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ, ʩʘʭʘʨʘ, ʜʨʦʞʞʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ɼ ï ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʚʘʩʥʦʛʦ ʩʫʩʣʘ, ɽ ï ʙʨʦʞʝʥʠʝ 

ʈʠʩʫʥʦʢ 2 ï ʕʪʘʧʳ ʚʳʨʘʙʦʪʢʠ ʢʚʘʩʘ 

 

 
ɸ ï ʧʦʜʛʦʪʦʚʢʘ ʷʛʦʜ, ɹ ï ʠʟʤʝʣʴʯʝʥʠʝ ʷʛʦʜ, ɺ ï ʧʝʨʚʠʯʥʳʡ ʦʪʞʠʤ,  

ɻ ï ʚʪʦʨʠʯʥʳʡ ʦʪʞʠʤ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ, ɼ ï ʦʙʨʘʟʮʳ ʧʦʩʣʝ ʚʥʝʩʝʥʠʷ ʥʘʧʦʣʥʠʪʝʣʷ 

ʈʠʩʫʥʦʢ 3 ï ʇʦʜʛʦʪʦʚʢʘ ʠ ʚʥʝʩʝʥʠʝ ʥʘʧʦʣʥʠʪʝʣʷ 

 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʢʚʘʩʘ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ, ʙʝʟ 

ʢʫʧʘʞʠʨʦʚʘʥʠʷ ʩʦʢʦʤ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ. 

ʈʝʮʝʧʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʢʚʘʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʋʚʝʣʠ-

ʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʚʣʠʷʥʠʝʤ ʥʘ ʚʢʫʩ ʠ ʮʚʝʪ ʥʘʧʠʪʢʘ. ʉʫʱʝʩʪ-

ʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʦʙʨʘʟʮʦʚ ˉ3 ʠ ˉ4, ʫ ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʘ-

ʤʳʡ ʚʳʨʘʞʝʥʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ. ʆʜʥʘʢʦ ʩʘʤʳʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʠ ʚʳʨʘʟʠ-

ʪʝʣʴʥʳʡ ʚʢʫʩ, ʠ ʘʨʦʤʘʪ ʦʢʘʟʘʣʩʷ ʫ ʦʙʨʘʟʮʘ ˉ3, ʢʦʪʦʨʳʡ ʛʘʨʤʦʥʠʯʥʦ ʩʦʯʝʪʘʝʪ ʚ 

ʩʝʙʝ ʠ ʩʙʨʦʞʝʥʥʳʡ ʚʢʫʩ ʢʚʘʩʘ ʠ ʷʛʦʜʥʫʶ ʪʝʨʧʢʦʩʪʴ ʩʦʢʘ ʢʨʳʞʦʚʥʠʢʘ.  
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ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʮʦʚ ʢʚʘʩʘ 

ʂʦʤʧʦʥʝʥʪ ʚ ʨʝʮʝʧʪʫʨʝ, % 
ʆʙʨʘʟʝʮ  

ˉ1 

ʆʙʨʘʟʝʮ  

ˉ2 

ʆʙʨʘʟʝʮ  

ˉ3 

ʆʙʨʘʟʝʮ  

ˉ4 

ɺʦʜʘ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ 73,18 69,52 65,86 62,20 

ʂʦʥʮʝʥʪʨʘʪ ʢʚʘʩʥʦʛʦ  

ʩʫʩʣʘ 
20,49 19,47 18,44 17,42 

ɼʨʦʞʞʠ 0,11 0,10 0,10 0,09 

ʉʘʭʘʨ-ʧʝʩʦʢ 6,22 5,91 5,60 5,29 

ʉʦʢ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ 0 5,00 10,00 15,00 
 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʢʦʤʠʩʩʠʷ ʚ ʩʦʩʪʘʚʝ 7 ʯʝʣʦʚʝʢ, 

ʚʳʷʚʠʣʘ ʣʠʜʝʨʘ ï ʦʙʨʘʟʝʮ ˉ3. ʉʨʝʜʥʠʝ ʙʘʣʣʳ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʜʝʛʫʩʪʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ ʢʚʘʩʘ ʩ ʥʘʧʦʣʥʠʪʝʣʷʤʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʆʙʨʘʟʝʮ  

ˉ1 

ʆʙʨʘʟʝʮ  

ˉ2 

ʆʙʨʘʟʝʮ  

ˉ3 

ʆʙʨʘʟʝʮ  

ˉ4 

ɺʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ 5,43 5,71 5,85 5,43 

ɺʢʫʩ ʠ ʘʨʦʤʘʪ 8,42 9,14 10,42 9,57 

ʅʘʩʳʱʝʥʥʦʩʪʴ ʜʠʦʢʩʠʜʦʤ  

ʫʛʣʝʨʦʜʘ 
5,14 4,85 4,85 4,85 

ʀʪʦʛʦ 18,44 19,43 21,12 19,85 
 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʚʘʩʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ʧʦʢʘʟʘʪʝʣʷ 

ɻʆʉʊ 31494- 2012 

ʂʚʘʩʳ. ʆʙʱʠʝ ʪʝʭʥʠ-

ʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʆʙʨʘʟʝʮ 

ˉ1 

ʆʙʨʘʟʝʮ 

ˉ2 

ʆʙʨʘʟʝʮ 

ˉ3 

ʆʙʨʘʟʝʮ 

ˉ4 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫ-

ʭʠʭ ʚʝʱʝʩʪʚ, % 
ʥʝ ʤʝʥʝʝ 3,5 6,6 7,1 7,5 7,6 

 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʚʥʝʩʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʦʙʲʝʤʥʦʡ ʜʦʣʠ ʩʦʢʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʫʭʫʜʰʘʶʱʝʛʦ ʚʣʠʷʥʠʷ 

ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʢʚʘʩʘ. 

ɺʳʜʝʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ. 

ɺʳʚʦʜʳ 

ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʜʦʙʘʚʣʝʥʠʷ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ, ʦʧʪʠʤʘʣʴʥʦʡ 

ʷʚʣʷʝʪʩʷ ʦʙʲʸʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʦʢʘ ʠʟ ʷʛʦʜ ʢʨʳʞʦʚʥʠʢʘ 10%. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ  

1. ʆʙʨʝʟʢʦʚʘ ʄ.ɺ., ʂʘʤʝʥʩʢʘʷ ɽ.ʇ., ɺʘʛʥʝʨ ɺ.ɸ. ʈʘʟʨʘʙʦʪʢʘ ʨʝʮʝʧʪʫʨʳ 
ʢʚʘʩʘ ʙʨʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʮʝʥʪʨʘʪʘ ʩʚʝʢʦʣʴʥʦʛʦ ʩʦʢʘ // ɺʝʩʪʥʠʢ 

ʂʨʘʩɻɸʋ. 2019. ˉ9 (150). ʉ.158-165  

2. ʆʛʘʥʝʩʷʥʮ ʃ.ɸ., ʇʘʥʘʩʶʢ ɸ.ʃ., ɻʝʨʥʝʪ ʄ.ɺ. ʊʝʭʥʦʣʦʛʠʷ 

ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ.4-ʝ ʠʟʜ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: ʃʘʥʴ, 

2022. 300 ʩ. 



192 

3. ʇʦʟʜʥʷʢʦʚʘ ɺ.ʌ., ʉʝʥʯʝʥʢʦ ʄ.ɸ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ 

ʥʘʧʠʪʢʦʚ ʩʦ ʩʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʘ: ʤʦʥʦʛʨʘʬʠʷ. ʗʨʦʩʣʘʚʣʴ: 

ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, 2020. 90 ʩ. 

4. ʂʦʣʝʩʥʠʯʝʥʢʦ ʄ.ʅ., ʂʘʤʝʥʩʢʘʷ ɽ.ʇ. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʣʦʜʦʚ ʞʠʤʦʣʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʭʣʝʙʥʦʛʦ ʢʚʘʩʘ // ʇʦʣʟʫʥʦʚʩʢʠʡ ʚʝʩʪʥʠʢ. 

2020. ˉ1. C. 13-20. 

5. ʊʠʧʩʠʥʘ ʅ.ʅ., ɻʨʝʯʠʰʥʠʢʦʚʘ ʅ.ɸ. ʂʨʳʞʦʚʥʠʢ ï ʉʝʚʝʨʥʳʡ ʚʠʥʦʛʨʘʜ // 

ɺʝʩʪʥʠʢ ʂʨʘʩɻɸʋ. 2015. ˉ3. ʉ. 60-63. 

6. ɻʆʉʊ 31494-2012. ʂʚʘʩʳ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʄ.: 

ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2013. 8 ʩ. 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
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ʕʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ  

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ 

 

ɻ.ʄ. ɿʶʟʠʥ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʄ.ɸ. ʉʝʥʯʝʥʢʦ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʵʪʘʧʳ ʩʫʰʢʠ ʟʝʨʥʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. ʇʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠ-

ʤʠ ʩʧʦʩʦʙʘʤʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʦʙʣʘʜʘʝʪ ʤʠʢʨʦ-

ʚʦʣʥʦʚʳʡ ʤʝʪʦʜ ʟʘ ʩʯʝʪ ʦʙʣʫʯʝʥʠʷ ʥʘʛʨʝʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʉɺʏ ʵʥʝʨʛʠʝʡ. ɺʳ-

ʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʠʢʨʦʚʦʣʥʦʚʦ-

ʛʦ ʤʝʪʦʜʘ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʡ ʬʦʢʫʩʠʨʦʚʢʠ ʉɺʏ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ 

ʥʘʛʨʝʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʣʘʛʦʫʜʘʣʝʥʠʝ, ʩʫʰʢʘ, ʉɺʏ, ʧʝʨʠʦʜʳ ʩʫʰʢʠ, ʤʝʪʦʜʳ 

ʩʫʰʢʠ, ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
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Abstract. The stages of drying grain agricultural materials are considered. The 

classification of electrophysical processes and technical means of heat treatment of 

agricultural raw materials is presented. shown. That the microwave method has cer-

tain advantages over other electrophysical methods of heat treatment of agricultural 

raw materials due to the irradiation of the heated product with microwave energy. An 
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assumption was made about the expediency of improving the microwave method by 

introducing controlled focusing of microwave energy in the volume of the heated 

product. 
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ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʟʝʨʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪ-

ʚʝʥʥʳʭ, ʢʦʨʤʦʚʳʭ ʠ ʧʦʩʝʚʥʳʭ ʢʘʯʝʩʪʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʚʣʘʞʥʦ-

ʩʪʴʶ. ɺ ɺʝʨʭʥʝ-ɺʦʣʞʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʝʜʦ-

ʧʨʝʜʝʣʷʶʪ ʫʙʦʨʢʫ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʫʨʦʞʘʷ ʟʝʨʥʦʚʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ ʩ ʧʦ-

ʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʴʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʠʭ ʜʣʠʪʝʣʴʥʘʷ 

ʩʦʭʨʘʥʥʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪ-

ʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʨʝʙʦʚʘʥʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ ʠ 

ʩʨʦʢʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ʉʫʰʢʫ ʟʝʨʥʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ɺʣʘʛʦʫʜʘʣʝʥʠʝ. ɺ ʟʝʨʥʝ ʚʣʘʞʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ çʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʚʣʘʞʥʦʩʪʴè ʠ çʚʥʫʪʨʝʥʥʶʶ ʚʣʘʞʥʦʩʪʴè. ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʚʣʘʞʥʦʩʪʴ ʠʩʧʘʨʷʝʪʩʷ 

ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʛʦʨʷʯʝʛʦ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ (ʚʦʟʜʫʭ, ʜʳʤʦʚʳʝ ʠʣʠ ʠʥʝʨʪʥʳʝ 

ʛʘʟʳ). ʉʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʚʣʘʞʥʦʩʪʠ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʧʦʪʦʤʫ ʯʪʦ 

ʦʥʘ ʜʦʣʞʥʘ ʧʝʨʝʡʪʠ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʝʚ ʟʝʨʥʘ ʢ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʵʪʦʤʫ 

ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʚʣʘʞʥʦʩʪʠ ʨʘʟʣʠʯʥʘ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʧʨʦʮʝʩʩ ʩʫʰʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʝʨʠʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ.  

ɸʥʘʣʠʟ ʢʨʠʚʦʡ ʩʫʰʢʠ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ (W3) 

ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ (ʊʟ) ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦ ʚʨʝ-

ʤʝʥʠ ʩʫʰʢʫ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʧʝʨʠʦʜʘ: 

ʇʝʨʠʦʜ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʛʨʝʚʘ (I - ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʙʣʠʟʢʘ ʢ 0): ʚʩʝ ʪʝ-

ʧʣʦ, ʧʝʨʝʜʘʚʘʝʤʦʝ ʩʫʰʠʣʴʥʦʤ ʘʛʝʥʪʦʤ, ʠʜʝʪ ʥʘ ʥʘʛʨʝʚ ʟʝʨʥʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʫʰʢʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚʣʘʞʥʦʩʪʠ. 

ʇʝʨʠʦʜ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ (II - ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʧʦʩʪʦʷʥʥʘ ʚʦ 

ʚʨʝʤʝʥʠ): ʚʩʝ ʪʝʧʣʦ ʦʪ ʘʛʝʥʪʘ ʩʫʰʢʠ ʠʜʝʪ ʥʘ ʠʩʧʘʨʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʣʘʛʠ, ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʚʣʘʛʠ, ʫʜʘʣʷʝʤʦʡ ʠʟ ʟʝʨʥʘ, ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚʦ ʚʨʝʤʝʥʠ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ʪʝʤʧʝʨʘʪʫʨʝ ʩʫʰʢʠ. 

ʇʝʨʠʦʜ ʫʙʳʚʘʶʱʝʡ ʩʢʦʨʦʩʪʠ ʩʫʰʢʠ (III - ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦ 

ʚʨʝʤʝʥʝʤ): ʚ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʥʦʩ ʚʣʘʛʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʴ, ʘ ʩʢʦʨʦʩʪʴ ʝʝ ʠʩʧʘʨʝʥʠʷ ʙʦʣʴʰʝ ʥʝ ʧʦʩʪʦʷʥʥʘ, ʘ ʯʘʩʪʴ ʪʝʧʣʘ ʦʪ ʩʫ-

ʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘʛʨʝʚʘʝʪ ʟʝʨʥʦ. ɼʣʷ ʧʰʝʥʠʮʳ, ʷʯʤʝʥʷ, ʦʚʩʘ, ʨʠʩʘ ʧʝʨʠʦʜ ʧʘ-

ʜʘʶʱʝʡ ʩʢʦʨʦʩʪʠ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ ʩ 17-18% ʚʣʘʞʥʦʩʪʠ. 

ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʚʳʰʝ 18% ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ 

ʧʫʪʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚ-

ʥʷ) ʠʣʠ ʩʥʠʞʝʥʠʷ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝ-

ʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʟʝʨʥʘ. ʇʨʠ ʚʣʘʞʥʦʩʪʠ ʟʝʨʥʘ ʥʠʞʝ 18% ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʩʫʰʠʣʢʠ ʚ ʚʦʟʜʫʭʝ ʥʝ ʫʚʝʣʠʯʠʪ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ, ʦʜʥʘʢʦ ʫʚʝʣʠʯʠʪ ʪʝʤʧʝ-

ʨʘʪʫʨʫ ʟʝʨʥʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʝʤʫ ʧʦʚʨʝʜʠʪʴ. ɼʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʩʫʰʢʠ 

ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʝʨʠʦʜʳ ʩʫʰʢʠ 

 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ ʠʣʠ ʩʝʤʷʥ ʩʣʝ-

ʜʫʝʪ ʠʟʙʝʛʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʫʰʢʠ. ɺʦ ʚʩʝʤ ʦʙʲʝʤʝ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ: ʜʦʧʫʩʪʠʤʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʫʰʢʠ 

ʝʜʠʥʠʮʳ ʧʨʦʮʝʥʪʦʚ, ʘ ʜʦʧʫʩʪʠʤʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʛʨʝʚʘ ʟʝʨʥʘ 3-4Áʉ. ʉʲʝʤ 

ʚʣʘʛʠ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʯʝʨʝʟ ʩʫʰʠʣʢʫ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 6% ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʟʣʘʢʦʚʳʭ ʠ 3-4% ʜʣʷ ʙʦʙʦʚʳʭ. ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʢʘʯʝʩʪʚʦ 

ʟʝʨʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʝʪʩʷ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʫʰʢʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʚʪʦʨʥʦʛʦ ʫʚ-

ʣʘʞʥʝʥʠʝ ʚʳʩʫʰʝʥʥʦʛʦ ʟʝʨʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʝʨʝʣʦʧʘʯʠʚʘʥʠʝ ʧʨʠ ʩʫʰʢʝ ʝʩʪʝʩʪ-

ʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʠ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʟʝʨʥʘ ʚ ʩʫʰʠʣʢʘʭ ʩ ʥʝʧʦʜʚʠʞʥʳʤ ʩʣʦʝʤ 

ʠʣʠ ʮʠʨʢʫʣʷʮʠʷ ʚ ʨʝʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʩʫʰʠʣʴʥʳʭ ʢʘʤʝʨʘʭ. 

ʆʪʣʝʞʢʘ. ʇʨʝʢʨʘʱʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʝʨʥʦ ʩʫʰʠʣʴʥʳʤ ʘʛʝʥʪʦʤ ʧʨʠ-

ʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚʣʘʛʠ ʢʘʢ ʚʥʫʪʨʠ ʟʝʨʥʦʚʦʛʦ ʩʣʦʷ, ʪʘʢ ʠ ʚʥʫʪʨʠ ʦʪ-

ʜʝʣʴʥʳʭ ʟʝʨʝʥ ʠʟ-ʟʘ ʜʠʬʬʫʟʠʠ. ʇʦʩʣʝ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʩʫʰʢʠ, ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ 

ʩʪʘʥʦʚʠʪʩʷ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʩʫʰʢʦʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʟʝʨʥʦ-

ʭʨʘʥʠʣʠʱʘʭ ʟʝʨʥʦ ʥʝ ʥʝʧʨʝʨʳʚʥʦ ʚʳʩʫʰʠʚʘʝʪʩʷ, ʘ ʧʨʦʭʦʜʠʪ ʮʠʢʣ ʩʫʰʢʠ ʩ ʧʦ-

ʩʣʝʜʫʶʱʠʤ ʦʪʣʝʞʢʦʡ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʩʫʰʢʠ, ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʠ ʩʥʠʞʘʝʪ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʪʝʨʤʦʦʙʨʘ-

ʙʦʪʢʠ ʷʚʣʷʶʪʩʷ: ʢʦʥʚʝʢʪʠʚʥʳʡ, ʢʦʥʜʫʢʪʠʚʥʳʡ ʠ ʚʦʣʥʦʚʦʡ (ʠʥʬʨʘʢʨʘʩʥʳʡ ʠ 

ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʤʝʪʦʜʳ). 
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ʂʦʥʚʝʢʪʠʚʥʳʡ ʤʝʪʦʜ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʥʘʛʨʝʚʘ ʟʘ ʩʯʝʪ ʩʦʦʙʱʘʝʤʦʡ 

ʟʝʨʥʫ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʦʪ ʥʘʛʨʝʪʦʛʦ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ï ʚʦʟʜʫʭʘ ʠʣʠ ʧʘʨʦʛʘ-

ʟʦʚʦʡ ʩʤʝʩʠ ʠʜʝʪ ʠʩʧʘʨʝʥʠʝ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʦʜʫʢʪʝ ʚʣʘʛʠ, ʘ ʫʥʦʩ ʧʘʨʦʚ ʚʣʘʛʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʫʰʠʣʴʥʳʤ ʘʛʝʥʪʦʤ. ʅʝʜʦʩʪʘʪʢʠ: ʧʝʨʝʛʨʝʚ ʧʨʦʜʫʢʪʘ; ʧʦʷʚʣʝ-

ʥʠʝ ʧʣʝʥʢʠ, ʟʘʪʨʫʜʥʷʶʱʝʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʠ ʫʭʫʜʰʘʶʱʝʡ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ 

(ʠʟʤʝʥʷʝʪʩʷ ʮʚʝʪ, ʚʢʫʩ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʦʤʘʪ ʧʨʦʜʫʢʪʘ); ʨʘʟʚʠʪʠʝ ʦʢʠʩʣʠʪʝʣʴ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʝʨʷ ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦ-

ʜʫʢʪʝ, ʥʝ ʧʦʜʘʚʣʷʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʤʠʢʨʦʬʣʦʨʘ, ʢʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʩʪʘʥʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʘʢʦʡ ʤʝʪʦʜ 

ʥʘʛʨʝʚʘ, ʠʤʝʶʪ ʚʳʩʦʢʠʝ ʫʜʝʣʴʥʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ (ʦʪ 1,6 ʜʦ 2,5 ʢɺʪ-ʯ/ʢʛ). 

ʂʦʥʜʫʢʪʠʚʥʳʡ ʤʝʪʦʜ. ʇʝʨʝʜʘʯʘ ʪʝʧʣʘ ʧʨʦʜʫʢʪʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʘʢʪʘ ʩ ʥʘʛʨʝʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ 

ʵʪʦʤ ʪʝʧʣʦ ʩʦʦʙʱʘʝʪʩʷ ʚʣʘʞʥʦʤʫ ʤʘʪʝʨʠʘʣʫ ʪʦʣʴʢʦ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʧʝʨʝʜʘʝʪʩʷ ʢ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʜʫʢʪʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʪʜʘʯʝʡ ʝʛʦ ʚ ʦʢ-

ʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʂʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ ʛʨʝʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ, ʥʘ ʧʦʪʝʨʠ ʪʝʧʣʘ ʣʫʯʝʠʩʧʫʩʢʘʥʠʝʤ ʠ ʢʦʥʚʝʢʮʠ-

ʝʡ ʦʪʢʨʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʨʦʜʫʢʪʘ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʦʜʫʢʪ, ʢʦʥʪʘʢʪʠ-

ʨʫʷ ʩ ʥʘʛʨʝʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʝʨʝʩʫʰʠʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʦʜʫʢʪ ʪʝʨʷʝʪ 30-40% ʚʠʪʘʤʠʥʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʝ.  

ɺʦʣʥʦʚʦʡ ʤʝʪʦʜ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʠʥʬʨʘʢʨʘʩʥʳʡ ʠ ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʤʝ-

ʪʦʜʳ. 

ʀʥʬʨʘʢʨʘʩʥʳʡ ʤʝʪʦʜ. ʇʨʠ ʧʦʛʣʦʱʝʥʠʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʙ-

ʣʫʯʘʝʤʳʤ ʪʝʣʦʤ ʚ ʥʝʤ ʫʩʠʣʠʚʘʝʪʩʷ ʪʝʧʣʦʚʦʝ ʜʚʠʞʝʥʠʝ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʝʛʦ ʥʘʛʨʝʚʘʥʠʠ. ʇʨʠ ʪʘʢʦʤ ʤʝʪʦʜʝ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ 

ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʘʢʪʠʚʥʦ ʧʦʛʣʦʱʘʝʪʩʷ ʚʦʜʦʡ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʧʨʦʜʫʢ-

ʪʝ, ʥʦ ʥʝ ʧʦʛʣʦʱʘʝʪʩʷ ʪʢʘʥʴʶ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʵʪʦʤʫ ʫʜʘʣʝʥʠʝ 

ʚʣʘʛʠ ʚʦʟʤʦʞʥʦ ʧʨʠ ʥʝʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (40...60ÁC), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʥʘʛʨʝʚʫ ʧʨʦʜʫʢʪʦʚ (ʚʠ-

ʪʘʤʠʥʳ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʮʚʝʪ, ʚʢʫʩ ʠ ʘʨʦʤʘʪ). 

ʆʜʥʘʢʦ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʝʚʝʣʠʢʘ ʠ ʥʘ-

ʛʨʝʚʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʳʨʴʷ. ʆʩʪʘʣʴʥʦʡ ʦʙʲʝʤ ʩʳʨʴʷ ʧʦʣʫʯʘʝʪ ʪʝʧʣʦ 

ʣʠʰʴ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷʤ ʠ ʧʦʪʝʨʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ.  

ʄʠʢʨʦʚʦʣʥʦʚʳʡ ʤʝʪʦʜ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʨʦʜʫʢʪ ʠʥ-

ʪʝʥʩʠʚʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʚʝʨʭʚʳʩʦʢʠʭ ʯʘʩʪʦʪ (ʉɺʏ). ʇʦʜ ʜʝʡʩʪʚʠ-

ʝʤ ʉɺʏ ʧʦʣʷ ʤʦʣʝʢʫʣʳ ʚʦʜʳ ʫʚʝʣʠʯʠʚʘʶʪ ʪʝʧʣʦʚʦʝ ʜʚʠʞʝʥʠʝ ʚ ʚʠʜʝ ʢʦʣʝʙʘ-

ʪʝʣʴʥʦʛʦ ʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʅʘʛʨʝʚ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʧʨʦ-

ʜʫʢʪʘ, ʧʨʠʯʝʤ ʙʦʣʝʝ ʚʣʘʞʥʳʝ ʫʯʘʩʪʢʠ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʚʣʘʛʠ ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʚʣʘʞʥʦʩʪʠ ʚ ʦʙʲʝ-

ʤʝ ʧʨʦʜʫʢʪʘ, ʧʨʠ ʵʪʦʤ ʚ ʩʳʨʴʝ ʥʝ ʚʦʟʥʠʢʘʝʪ ʨʘʟʨʫʰʘʶʱʠʭ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʄʠʢʨʦʚʦʣʥʦʚʘʷ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʦʭʨʘʥʥʦʩʪʴ ʧʦ-

ʣʝʟʥʳʭ ʚʝʱʝʩʪʚ ʠ ʚʠʪʘʤʠʥʦʚ ʚ ʧʨʦʜʫʢʪʝ, ʥʝ ʢʨʠʪʠʯʝʥ ʢ ʫʩʣʦʚʠʷʤ ʭʨʘʥʝʥʠʷ ʠ 

ʩʪʦʝʢ ʢ ʨʘʟʚʠʪʠʶ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ [1, 2]. 



197 

ɺʳʚʦʜʳ 

1. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ɺʝʨʭʥʝ-ɺʦʣʞʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʰʢʠ ʟʝʨʥʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʠʭ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

2. ʆʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʬʠʟʠʯʝ-

ʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩ/ʭ ʩʳʨʴʷ ʦʙʣʘʜʘʝʪ ʤʠʢʨʦʚʦʣʥʦʚʳʡ ʤʝʪʦʜ ʟʘ 

ʩʯʝʪ ʦʙʣʫʯʝʥʠʷ ʥʘʛʨʝʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʉɺʏ ʵʥʝʨʛʠʝʡ. 

3. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʤʝʪʦʜʘ ʟʘ ʩʯʝʪ 

ʫʧʨʘʚʣʷʝʤʦʡ ʬʦʢʫʩʠʨʦʚʢʠ ʉɺʏ ʵʥʝʨʛʠʠ ʚ ʦʙʲʝʤʝ ʥʘʛʨʝʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʂʘʟʘʨʮʝʚ ɼ.ɸ. ʈʘʟʚʠʪʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʩʫʰʢʠ ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩ ʉɺʏ-ʵʥʝʨʛʦʧʦʜʚʦʜʦʤ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʭʠʤʠʯʝʩʢʦʡ ʢʠʥʝʪʠʢʠ 

ʛʝʪʝʨʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʩʧʝʮ. 05.18.12  çʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʧʠʱʝʚʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚè: ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. ɺʦʨʦʥʝʞ, 2022. 40 ʩ. 

2. ɹʝʣʦʚʘ ʄ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ: ʩʧʝʮ. 05.20.02 

çʕʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʠ ʠ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝè: 

ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ. ï ʄʦʩʢʚʘ, 

2016. 39 ʩ. 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ  

ʋɼʂ 664.854:635.11:641.5 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʩ ʯʝʨʥʦʩʣʠʚʦʤ  
 

ʇ.ɺ. ʂʫʣʘʥʜʠʥʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃ.ʕ. ʄʝʣʴʥʠʢʦʚʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʩ ʯʝʨʥʦ-

ʩʣʠʚʦʤ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʩ ʯʝʨʥʦʩʣʠʚʦʤ ʤʦʞʝʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʧʦʷʚʣʝʥʠʝ 

ʙʣʶʜ, ʟʘʢʫʩʦʢ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʩʳʨʴʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʟʜʦ-

ʨʦʚʫʶ, ʧʠʪʘʪʝʣʴʥʫʶ ʠ ʦʨʛʘʥʠʯʝʩʢʠ ʯʠʩʪʫʶ ʧʨʦʜʫʢʮʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʩʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ, ʯʝʨʥʦʩʣʠʚ 
 

Development of technology for beetroot cutlets with prunes 
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Abstract. Based on the development of the technology of beet cutlets with 

prunes and research, it has been established that the possibility of applying the tech-
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nology of developing beet cutlets with prunes can diversify the appearance of dishes, 

snacks, as well as the growth in the processing of raw materials to increase the de-

mand for healthy, nutritious and organically pure products. 

Keywords: technology, beetroot cutlets, prunes 

 

ʉ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʣʶʜʠ, ʚʳʨʘʱʠʚʘʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʢʫʣʴʪʫʨʳ, ʠʩʢʘʣʠ ʠʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʠ ʥʝʦʙʳʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʠʭ ʤʳʩʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʣʶʜ, ʟʘʢʫʩʦʢ, ʢʫʣʠʥʘʨʥʳʭ ʰʝʜʝʚ-

ʨʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʢʫʩʦʚʳʤʠ ʨʝʮʝʧʪʫʨʘʤʠ. ʊʘʢʦʡ ʨʦʩʪ ʚ ʧʝʨʝʨʘʙʦʪʢʝ ʩʳʨʴʷ ʜʘʣ 

ʪʦʣʯʦʢ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʟʜʦʨʦʚʫʶ, ʧʠʪʘʪʝʣʴʥʫʶ ʠ ʦʨʛʘʥʠʯʝʩʢʠ ʯʠʩʪʫʶ 

ʧʨʦʜʫʢʮʠʶ. ɺʩʸ ʙʦʣʴʰʝ ʧʦʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʡ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪ ʚ 

ʩʝʙʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʨʠʷʪʥʳʡ ʚʢʫʩ, ʠ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦ-

ʚʝʢʘ. 

ʄʝʪʦʜʠʢʘ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ïʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʩ ʯʝʨʥʦ-

ʩʣʠʚʦʤ. 

ɿʘʜʘʯʠ: 

1) ʠʟʫʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʦʨʤʘʪʠʚʥʫʶ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘ-

ʮʠʶ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʮʝʧʪʫʨʫ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

3) ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ; 

4) ʧʨʦʚʝʩʪʠ ʚʳʨʘʙʦʪʢʫ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ; 

5) ʧʨʦʚʝʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ 

ʚ ʤʘʨʪʝ 2023 ʛʦʜʘ. 

ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʩʚʝʢʣʘ ʦʪʚʘʨʥʘʷ, ʤʘʨʛʘʨʠʥ ʠʣʠ 

ʤʘʩʣʦ ʨʘʩʪʠʪʝʣʴʥʦʝ, ʢʨʫʧʘ ʤʘʥʥʘʷ, ʷʡʮʘ, ʩʫʭʘʨʠ ʧʘʥʠʨʦʚʦʯʥʳʝ, ʯʝʨʥʦʩʣʠʚ, ʣʘ-

ʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ, ʚʝʩʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʳʨʘʙʦʪʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʊʋ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ ʢʦʪʣʝʪ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʩ 

ʯʝʨʥʦʩʣʠʚʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʚʳʙʨʘʥ ʦʧʪʠʤʘʣʴʥʳʡ 

ʚʘʨʠʘʥʪ ʩʳʨʴʷ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʘʩʭʦʜ ʩʳʨʴʷ ʥʘ ʢʦʪʣʝʪʳ ʦʚʦʱʥʳʝ, ʛ ʥʘ 1000 ʛ ʛʦʪʦʚʦʛʦ ʙʣʶʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠʥʛʨʝʜʠʝʥʪʦʚ ʅʝʪʪʦ 

ʉʚʝʢʣʘ ʦʪʚʘʨʥʘʷ 795 

ʄʘʨʛʘʨʠʥ ʠʣʠ ʨʘʩʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ 55 

ʂʨʫʧʘ ʤʘʥʥʘʷ 80 

ʗʡʮʘ 60 

ʉʫʭʘʨʠ ʧʘʥʠʨʦʚʦʯʥʳʝ 70 

ʏʝʨʥʦʩʣʠʚ 75 
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ʈʠʩʫʥʦʢ 3 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ  

ʩ ʯʝʨʥʦʩʣʠʚʦʤ 
 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʛʣʘʩʥʦ ʊʋ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ 

ʢʦʪʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʛʣʘʩʥʦ ʊʋ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʦʚʦʱʥʳʭ ʢʦʪʣʝʪ 

ʇʦʢʘʟʘʪʝʣʠ 
ʆʧʠʩʘʥʠʝ 

ʉʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ ʉʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ ʩ ʯʝʨʥʦʩʣʠʚʦʤ 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʘʥʠʨʦ-

ʚʘʥʥʘʷ, ʙʝʟ ʨʘʟʦʨʚʘʥʥʳʭ ʠ ʣʦʤʘʥʳʭ 

ʢʨʘʸʚ ʠ ʪʨʝʱʠʥ 

ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʘʥʠʨʦ-

ʚʘʥʥʘʷ, ʙʝʟ ʨʘʟʦʨʚʘʥʥʳʭ ʠ ʣʦʤʘʥʳʭ 

ʢʨʘʸʚ ʠ ʪʨʝʱʠʥ 

ʌʦʨʤʘ ʆʚʘʣʴʥʦ-ʧʨʠʧʣʶʩʥʫʪʘʷ ʆʚʘʣʴʥʦ-ʧʨʠʧʣʶʩʥʫʪʘʷ 

ʎʚʝʪ ʥʘ ʨʘʟʨʝʟʝ ʉʚʝʢʦʣʴʥʳʡ 

ʉʚʝʢʦʣʴʥʳʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʦʢʨʘʩʢʠ ʚʢʨʘʧʣʝʥʠʷʤʠ ʢʫʩʦʯʢʦʚ 

ʯʝʨʥʦʩʣʠʚʘ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʄʷʛʢʘʷ, ʦʜʥʦʨʦʜʥʘʷ ʄʷʛʢʘʷ, ʦʜʥʦʨʦʜʥʘʷ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 

ʇʨʠʷʪʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʩʚʦʡʩʪ-

ʚʝʥʥʳʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʪʘ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘʧʘʭʘ 

ʇʨʠʷʪʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʩʚʦʡʩʪ-

ʚʝʥʥʳʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʪʘ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘʧʘʭʘ 

ʇʦʩʪʦʨʦʥʥʠʝ 

ʚʢʣʶʯʝʥʠʷ 
ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ ʅʝ ʜʦʧʫʩʢʘʶʪʩʷ 
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ʇʨʦʚʝʜʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙ-

ʨʘʟʮʘ ʠ ʩ ʯʝʨʥʦʩʣʠʚʦʤ, ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙ-

ʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ 
ʇʦʢʘʟʘʪʝʣʠ ʉʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ ʉʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ ʩ ʯʝʨʥʦʩʣʠʚʦʤ 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʘ-

ʥʠʨʦʚʘʥʥʘʷ, ʙʝʟ ʨʘʟʦʨʚʘʥʥʳʭ ʠ 

ʣʦʤʘʥʳʭ ʢʨʘʸʚ ʠ ʪʨʝʱʠʥ 

ʇʦʚʝʨʭʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ ʟʘʧʘʥʠʨʦ-

ʚʘʥʥʘʷ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʙʦʣʴʰʠʝ 

ʪʨʝʱʠʥʳ 

ʌʦʨʤʘ ʆʚʘʣʴʥʦ-ʧʨʠʧʣʶʩʥʫʪʘʷ ʆʚʘʣʴʥʦ-ʧʨʠʧʣʶʩʥʫʪʘʷ 

ʎʚʝʪ ʥʘ ʨʘʟʨʝʟʝ ʉʚʝʢʦʣʴʥʳʡ 

ʉʚʝʢʦʣʴʥʳʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢ-

ʨʘʩʢʠ ʚʢʨʘʧʣʝʥʠʷʤʠ ʢʫʩʦʯʢʦʚ ʯʝʨʥʦ-

ʩʣʠʚʘ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʄʷʛʢʘʷ, ʦʜʥʦʨʦʜʥʘʷ ʄʷʛʢʘʷ, ʦʜʥʦʨʦʜʥʘʷ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 

ʇʨʠʷʪʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʩʚʦʡʩʪ-

ʚʝʥʥʳʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʪʘ 

ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘ-

ʧʘʭʘ 

ʇʨʠʷʪʥʳʡ ʚʢʫʩ ʠ ʘʨʦʤʘʪ, ʩʚʦʡʩʪʚʝʥ-

ʥʳʝ ʜʘʥʥʦʤʫ ʚʠʜʫ ʧʨʦʜʫʢʪʘ ʙʝʟ ʧʦ-

ʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʘ ʠ ʟʘʧʘʭʘ 

ʇʦʩʪʦʨʦʥʥʠʝ 

ʚʢʣʶʯʝʥʠʷ 
ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

 

  

ʈʠʩʫʥʦʢ 2 ï ʉʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ 

 

ʈʠʩʫʥʦʢ 3 ï ʉʚʝʢʦʣʴʥʳʝ ʢʦʪʣʝʪʳ  

ʩ ʯʝʨʥʦʩʣʠʚʦʤ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ʊʋ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʚʦʱʥʳʭ ʢʦʪʣʝʪ. 

ɺʳʚʦʜʳ 

ʇʨʦʜʝʣʘʚ ʜʘʥʥʫʶ ʨʘʙʦʪʫ, ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʩʭʝʤʫ ʩʚʝʢʦʣʴʥʳʭ ʢʦʪʣʝʪ ʩ ʯʝʨʥʦʩʣʠʚʦʤ. ʇʨʦʚʝʜʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʜʫʢʮʠʠ ʩ ʜʘʥʥʳʤ ʚʢʫʩʦʤ ʦʯʝʥʴ ʤʘʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʰʠʨʦʢʦʡ ʧʦʧʫ-

ʣʷʨʥʦʩʪʴʶ ʥʘ ʨʳʥʢʝ.  
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 637.54'652 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʘ  

ʩ ʚʳʨʘʙʦʪʢʦʡ ʢʫʨʠʥʦʛʦ ʨʫʣʝʪʘ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ 

 

ɸ.ɸ. ʅʠʢʠʪʠʥʩʢʘʷ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʃ.ʕ. ʄʝʣʴʥʠʢʦʚʘ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʂʫʨʠʥʳʡ ʨʫʣʝʪ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʷʩʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʨʳʥʦʢ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʤʷʩʘ ʧʪʠʮʳ, 

ʘ ʚʤʝʩʪʝ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʠʟ ʦʙʣʝʧʠʭʦʚʦʛʦ ʧʶʨʝ, ʧʦʣʫʯʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦ-

ʚʦʝ ʚʢʫʩʦʚʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʦʝ ʟʘʠʥʪʝʨʝʩʫʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ ʢʘʢ ʥʝʦʙʳʯʥʳʡ ʚʢʫʩ, ʪʘʢ ʠ 

ʤʥʦʞʝʩʪʚʦ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ. ʗʛʦʜʳ ʦʙʣʝʧʠʭʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʨʤʦʫʩʪʦʡʯʠʚʦʛʦ ʚʠʪʘʤʠʥʘ ʉ, ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ ɺ1, ɺ2, ɺ, ɸ, ɽ, ʥʘʩʳʱʝʥʥʳʭ 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ ʨʳʥʢʝ ʧʨʦ-

ʜʫʢʪʦʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʪʝʥʜʝʥʮʠʠ ʥʘ ʟʜʦʨʦʚʦʝ ʠ 

ʧʦʣʝʟʥʦʝ ʧʠʪʘʥʠʝ. ɼʘʥʥʳʝ ʢʘʯʝʩʪʚʘ ʷʛʦʜʥʦʛʦ ʩʳʨʴʷ ʚʤʝʩʪʝ ʩ ʚʳʩʦʢʦʢʘʣʦʨʠʡ-

ʥʳʤ ʜʠʝʪʠʯʝʩʢʠʤ ʢʫʨʠʥʳʤ ʤʷʩʦʤ ʧʦʚʳʰʘʝʪ ʮʝʥʥʦʩʪʴ ʨʫʣʝʪʘ, ʢʘʢ ʧʨʦʜʫʢʪʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʢʫʨʠʥʳʡ ʨʫʣʝʪ, ʦʙʣʝʧʠʭʦʚʦʝ ʧʶʨʝ 

 

Development of meat processing technology  

with the production of chicken roll with filler  

 

A.ɸ. Nikitinskaya, student 

Scientific supervisor ï Senior Lecturer L.E. Melnikova 

(FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 

 

Abstract. Chicken roll is a popular meat processing product, which allows you 

to diversify the market of semi-finished poultry meat, and together with a filler of sea 

buckthorn puree, to get a fundamentally new flavor combination of products that will 

interest consumers. 
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The developed product combines both an unusual taste and many useful prop-

erties. Sea buckthorn berries contain a large amount of heat-resistant vitamin C, as 

well as vitamins B1, B2, B, A, E, saturated fatty acids, macro- and microelements. 

Currently, in the market of meat industry products, there is an increasing trend for 

healthy and healthy nutrition. These qualities of berry raw materials together with 

high-calorie dietary chicken meat increases the value of the roll as a product for pro-

duction. 

Keywords: technology, chicken roll, sea buckthorn puree 

 

ʂʫʨʠʥʳʡ ʨʫʣʝʪ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʚ ʚʠʜʝ ʦʙʣʝʧʠʭʦʚʦʛʦ ʧʶʨʝ, ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʠ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʚʠʜʦʤ ʠʟʜʝʣʠʷ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ. 

ʊʘʢʞʝ ʦʙʣʝʧʠʭʘ ʷʚʣʷʝʪʩʷ ʷʛʦʜʦʡ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʪʝʨʤʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʚʠʪʘʤʠʥʘ ʉ. ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʛʦʜ 

ʦʙʣʝʧʠʭʠ. 

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ, ʚ ʩʫʤʤʝ ʩ ʧʦʣʝʟʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʢʫʨʠʥʦʛʦ ʤʷʩʘ ʧʦʚʳ-

ʰʘʝʪ ʮʝʥʥʦʩʪʴ ʨʫʣʝʪʘ, ʪʘʢ ʢʘʢ ʧʦʢʫʧʘʪʝʣʠ ʚʩʝ ʙʦʣʴʰʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʷ ʥʘ 

ʩʚʦʡʩʪʚʘ ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʄʝʪʦʜʠʢʘ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʝʨʝʨʘʙʦʪʢʠ ʤʷʩʘ ʩ ʚʳʨʘ-

ʙʦʪʢʦʡ ʢʫʨʠʥʦʛʦ ʨʫʣʝʪʘ ʩ ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ. 

ɿʘʜʘʯʠ:  

1) ʠʟʫʯʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʨʠʥʦʛʦ ʨʫʣʝʪʘ ʠ 

ʥʦʨʤʘʪʠʚʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʠ ʨʝʮʝʧʪʫʨʫ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ; 

3) ʧʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʳʨʘʙʦʪʢʫ ʠ ʧʨʦʚʝʩʪʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʧʦʣʫʯʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ 

ʚ ʤʘʨʪʝ 2023 ʛʦʜʘ. 

ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦʩʫʜʘ, ʵʣʝʢ-

ʪʨʦʥʥʳʝ ʚʝʩʳ, ʤʦʣʦʪʦʢ ʜʣʷ ʦʪʙʠʚʘʥʠʷ ʤʷʩʘ, ʜʦʩʢʘ ʨʘʟʜʝʣʦʯʥʘʷ, ʢʫʣʠʥʘʨʥʘʷ 

ʥʠʪʴ ʜʣʷ ʟʘʧʝʢʘʥʠʷ, ʬʦʣʴʛʘ ʜʣʷ ʟʘʧʝʢʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʬʠʣʝ ʛʨʫʜʢʠ çʗʨʦʩʣʘʚʩʢʠʡ ʙʨʦʡʣʝʨè, ʦʙʣʝʧʠʭʘ ʙʳʩʪʨʦʟʘʤʦʨʦʞʝʥʥʘʷ çʉʚʦʡ 

ʫʨʦʞʘʡè, ʧʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ çʂʨʘʩʥʘʷ ʮʝʥʘè, ʩʦʣʴ ʥʘʪʫʨʘʣʴʥʘʷ ʧʠʱʝʚʘʷ 

çMaremanè, ʩʘʭʘʨ ʙʝʣʳʡ çʈʫʩʩʢʠʡ ʩʘʭʘʨè, ʘʛʘʨ-ʘʛʘʨ çKOTANYIè. ʄʷʩʥʦʝ ʩʳ-

ʨʴʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʦʭʣʘʞʜʝʥʥʳʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0é4
ʦ
ʉ, ʷʛʦʜʥʳʝ ʩʳʨʴʝ ï 

ʨʘʟʤʦʨʦʞʝʥʥʳʤ 0é10
ʦ
ʉ, ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦ ʨʝʮʝʧʪʫʨʝ ï ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ [1, 3, 4, 5, 6, 7]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʢʫʨʠʥʦʛʦ ʨʫʣʝʪʘ ʩ ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ ʈ 57494-2017 çʀʟʜʝʣʠʷ ʢʫ-

ʣʠʥʘʨʥʳʝ ʠʟ ʤʷʩʘ ʢʫʨ ʠ ʠʥʜʝʝʢ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥ-

ʢʝ 1 [2]. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʨʠʥʦʛʦ ʨʫʣʝʪʘ  

ʩ ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ. 

 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʘ ʢʫʨʠ-

ʥʦʛʦ ʨʫʣʝʪʘ ʩ ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ. (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʥʘ 1 ʢʛ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʢʛ  

ɺʠʜʳ ʩʳʨʴʷ, ʧʨʷʥʦʩʪʠ 
ʄʘʩʩʘ ʥʘ 100 ʢʛ  

ʥʝʩʦʣʝʥʦʛʦ ʩʳʨʴʷ, ʢʛ 
ʈʘʩʯʝʪʥʘʷ ʤʘʩʩʘ, ʢʛ 

ʌʠʣʝ ʛʨʫʜʢʠ ʮʳʧʣʝʥʢʘ-ʙʨʦʡʣʝʨʘ 100 0,717 

ʗʛʦʜʳ ʦʙʣʝʧʠʭʠ 41,004 0,294 

ʇʝʨʝʮ ʯʝʨʥʳʡ ʤʦʣʦʪʳʡ 0,558 0,004 

ʉʦʣʴ ʥʘʪʫʨʘʣʴʥʘʷ ʧʠʱʝʚʘʷ 1,674 0,012 

ʉʘʭʘʨ ʙʝʣʳʡ 3,347 0,024 

ɸʛʘʨ-ʘʛʘʨ 0,279 0,002 

ʀʪʦʛʦ: 146,862 1,053 

 

ɺ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʮʝʧ-

ʪʫʨʦʡ ʙʳʣʦ ʧʦʜʦʙʨʘʥʦ ʩʳʨʴʝ ʠ ʧʨʦʚʝʜʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʫʨʠʥʦʛʦ 

ʨʫʣʝʪʘ ʩ ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʨʝ-

ʙʦʚʘʥʠʷʤ ɻʆʉʊ ʈ 57494-2017 çʀʟʜʝʣʠʷ ʢʫʣʠʥʘʨʥʳʝ ʠʟ ʤʷʩʘ ʢʫʨ ʠ ʠʥʜʝʝʢ. ʊʝʭ-

ʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè [2]. ɺ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ʢʦʥʩʠʩʪʝʥʮʠʷ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺʢʫʩ ʠ ʟʘʧʘʭ, ʮʚʝʪ ʙʳʣʠ 

ʩʧʝʮʠʬʠʯʥʳʤʠ, ʧʨʠʷʪʥʳʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʦʙʣʝʧʠʭʠ. 

 

 
  ʘ)    ʙ)    ʚ) 

ʘ ï ʤʷʩʥʦʝ ʩʳʨʴʝ, ʙ ï ʷʛʦʜʥʦʝ ʩʳʨʴʝ, ʚ ï ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʈʠʩʫʥʦʢ 2 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ 

ɺʳʚʦʜʳ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʘʜ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʢʫʨʠʥʦʛʦ ʨʫʣʝʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʦʙʣʝʧʠʭʦʚʦʛʦ ʧʶʨʝ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʮʝʣʷʭ ʜʦʚʝʜʝʥʠʷ 

ʨʝʮʝʧʪʫʨʳ ʜʦ ʩʘʤʦʛʦ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘʨʠʘʥʪʘ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʂʫʨʠʥʳʡ ʨʫʣʝʪ ʩ 

ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʚʠʜʦʤ ʧʨʦʜʫʢʪʘ, ʘʥʘʣʦʛʦʚ ʢʦʪʦʨʦʤʫ ʥʝʪ ʥʘ 

ʨʳʥʢʝ. ʂʫʨʠʥʳʡ ʨʫʣʝʪ ʩ ʦʙʣʝʧʠʭʦʚʳʤ ʧʶʨʝ ʩʪʘʥʝʪ ʥʝʦʙʳʯʥʳʤ ʠ ʧʦʣʝʟʥʳʤ ʠʟ-

ʜʝʣʠʝʤ, ʢʦʪʦʨʳʡ ʧʦʜʦʡʜʝʪ ʜʣʷ ʣʶʜʝʡ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʭʩʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠ ʟʜʦ-

ʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. 
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ɼ.ɺ. ʊʝʨʝʥʪʴʝʚʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ ɽ.ɸ. ɻʦʨʥʠʯ
 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ɺ XXI ʚʝʢʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʫ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʚʠʪʘʤʠ-

ʥʦʚ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ 

ʝʞʝʜʥʝʚʥʦʤ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ï ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʧʨʦʙʣʝʤʦʡ, ʩ ʢʦʪʦ-

ʨʦʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʥʘʫʢʘ ʩʝʛʦʜʥʷ. ʊʝʤʧʳ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦ-

ʪʨʝʙʣʷʝʤʳʭ ʚʘʞʥʳʭ ʚʝʱʝʩʪʚ ʧʦʨʘʟʠʪʝʣʴʥʳ. ʀʟ-ʟʘ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ 

ʧʠʪʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʩʦʧʨʦʪʠʚʣʷʝʤʦ-

ʩʪʠ ʝʛʦ ʦʨʛʘʥʠʟʤʘ ʨʘʟʣʠʯʥʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʩʚʷʟʠ, ʩ ʯʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʪʘʥʠʷ ʯʝ-

ʣʦʚʝʢʘ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʨʝʮʝʧʪʫʨ ʠ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʠʱʝʚʳʝ ʚʦʜʥʦ-ʞʠʨʦʚʳʝ ʵʤʫʣʴʩʠʠ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʩʦʫʩʦʚ ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥ-

ʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʝʛʝʪʘʨʠʘʥʩʢʦʛʦ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ ʘʢʚʘʬʘʙʳ, ʧʨʦʚʝ-

ʜʝʥʘ ʦʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʪʦʡʢʦʩʪʴ ʞʠʨʦʚʦʡ ʵʤʫʣʴʩʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʚʝʛʝʪʘʨʠʘʥʩʢʠʡ ʩʦʫʩ, ʘʢʚʘʬʘʙʘ 
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ɸʢʚʘʬʘʙʘ ï ʪʘʢ ʥʘʟʳʚʘʝʪʩʷ ʞʠʜʢʦʩʪʴ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʚʘʨʠʚʘ-

ʥʠʷ ʩʝʤʷʥ ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʪʘʢʠʭ, ʢʘʢ ʥʫʪ, ʬʘʩʦʣʴ, ʛʦʨʦʭ. ʉʝʤʝʥʘ ʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʪ ʠʟ ʫʛʣʝʚʦʜʦʚ (ʢʨʘʭʤʘʣʘ, ʩʘʭʘʨʦʟʳ ʠ ʢʣʝʪʯʘʪʢʠ), 

ʙʝʣʢʦʚ (ʘʣʴʙʫʤʠʥʳ ʠ ʛʣʦʙʫʣʠʥʳ) ʠ ʚʦʜʳ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʦʙʦʚʳʝ ʙʳʣʠ ʦʪʚʘ-

ʨʝʥʳ ʠ ʦʪʬʠʣʴʪʨʦʚʘʥʳ, ʪʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʘʷ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʦʩʪʘʣʘʩʴ, ʩʯʠʪʘʝʪʩʷ 

ʘʢʚʘʬʘʙʦʡ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʨʢʠ ʚ 

ʩʨʝʜʥʝʤ 5% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʫʭʦʛʦ ʚʝʩʘ ʧʝʨʝʭʦʜʠʪ ʚ ʦʪʚʘʨ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

ʜʦ 6% ʙʝʣʢʘ ʠ ʜʦ 15% ʫʛʣʝʚʦʜʦʚ [3]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝ-

ʛʝʪʘʨʠʘʥʩʢʦʛʦ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ ʘʢʚʘʬʘʙʘ. 

ɿʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʥʦʨʤʘʪʠʚʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʡʦʥʝʟʥʳʭ ʩʦʫʩʦʚ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʝʛʝʪʘʨʠʘʥʩʢʦʛʦ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ 
ʘʢʚʘʬʘʙʳ; 

- ʧʨʦʚʝʩʪʠ ʣʘʙʦʨʘʪʦʨʥʫʶ ʚʳʨʘʙʦʪʢʫ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʝʥ-

ʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʩʪʦʡʢʦʩʪʴ ʞʠʨʦʚʦʡ ʵʤʫʣʴʩʠʠ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ 

ʚ ʤʘʨʪʝ 2022 ʛʦʜʘ. ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ: ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʦ-

ʩʫʜʘ, ʙʣʝʥʜʝʨ, ʵʣʝʢʪʨʦʥʥʳʝ ʚʝʩʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʢʚʘʬʘʙʘ ʢʨʘʩʥʦʡ ʬʘʩʦʣʠ Bonduelle, ʨʘʩ-

ʪʠʪʝʣʴʥʦʝ ʤʘʩʣʦ mr. RICCO, ʷʙʣʦʯʥʳʡ ʫʢʩʫʩ 5%, ʩʘʭʘʨ, ʩʦʣʴ. ʇʨʦʜʫʢʮʠʷ ʠʩ-

ʧʦʣʴʟʦʚʘʣʘʩʴ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦ ʨʝʮʝʧʪʫ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ ʘʢʚʘʬʘʙʳ ʧʨʝʜʩʪʘʚʣʝ-

ʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʤʘʡʦʥʝʟʘ ʩ ʘʢʚʘʬʘʙʦʡ ʨʘʟʨʘʙʦ-

ʪʘʥʘ ʨʝʮʝʧʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʮʝʧʪʫʨʘ ʩʦʫʩʘ ʩ ʘʢʚʘʬʘʙʦʡ ʢʨʘʩʥʦʡ ʬʘʩʦʣʠ ʥʘ 1 ʢʛ ʛʦʪʦʚʦʛʦ ʧʨʦ-

ʜʫʢʪʘ 

ʀʥʛʨʝʜʠʝʥʪʳ 
ʂʦʥʪʨʦʣʴʥʳʡ  

ʦʙʨʘʟʝʮ 

ʆʙʨʘʟʝʮ  

ˉ1 

ʆʙʨʘʟʝʮ  

ˉ2 

ʄʘʩʣʦ ʨʘʩʪʠʪʝʣʴʥʦʝ 0,79 0,870 0,870 

ʗʠʯʥʳʡ ʩʫʭʦʡ ʞʝʣʪʦʢ 0,010 - - 

ɸʢʚʘʬʘʙʘ - 0,334 0,334 

ɻʦʨʯʠʮʘ 0,005 0,005 0,005 

ʋʢʩʫʩ 0,003 0,003 - 

ʃʠʤʦʥʥʳʡ ʩʦʢ - - 0,004 

ʉʘʭʘʨ - 0,022 - 

ʉʦʣʴ 0,001 0,001 0,001 

ɺʦʜʘ 0,030 - - 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʩʦʫʩʘ ʥʘ ʦʩʥʦʚʝ ʘʢʚʘʬʘʙʳ 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʣʘʩʩʠʯʝʩʢʘʷ ʨʝʮʝʧʪʫʨʘ 

ʤʘʡʦʥʝʟʘ ʥʘ ʦʩʥʦʚʝ ʩʫʭʦʛʦ ʷʠʯʥʦʛʦ ʞʝʣʪʢʘ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʦʛʦ, ʨʘʥʝʝ ʧʨʦʚʦ-

ʜʠʣʘʩʴ ʥʘ ʢʘʬʝʜʨʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʧʨʦʜʫʢʮʠʠ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ [2]. 

ɺ ʦʧʳʪʥʦʤ ʦʙʨʘʟʮʝ ˉ1 ʷʠʯʥʳʡ ʩʫʭʦʡ ʞʝʣʪʦʢ ʙʳʣ ʟʘʤʝʥʝʥ ʥʘ ʘʢʚʘʬʘʙʫ 

ʬʘʩʦʣʠ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʦʜʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʝʜʝʥ ʩʘʭʘʨ-

ʧʝʩʦʢ. ʇʦʩʢʦʣʴʢʫ ʦʙʨʘʟʝʮ ˉ1 ʠʤʝʣ ʦʩʪʨʳʡ ʚʢʫʩ ʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʨʠʚʢʫʩ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ, ʪʦ ʜʘʥʥʘʷ ʨʝʮʝʧʪʫʨʘ ʙʳʣʘ ʜʦʨʘʙʦʪʘʥʘ ʠ ʚ ʦʧʳʪʥʦʤ ʦʙʨʘʟ-

ʮʝ ˉ2 ʫʢʩʫʩ ʙʳʣ ʟʘʤʝʥʝʥ ʥʘ ʣʠʤʦʥʥʳʡ ʩʦʢ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʦʡ ʠ ʨʝʮʝʧʪʫʨʘʤʠ 

ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʧʨʦʚʝʜʝʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʠ ʦʧʳʪ-

ʥʳʭ ʦʙʨʘʟʮʦʚ. 
 

  
ʘ                                      ʙ                                      ʚ 
ʘ ï ʘʢʚʘʬʘʙʘ, ʙ ï ʵʤʫʣʴʛʠʨʦʚʘʥʠʝ, ʚ ï ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ 

ʈʠʩʫʥʦʢ 2 ï ʃʘʙʦʨʘʪʦʨʥʘʷ ʚʳʨʘʙʦʪʢʘ 
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ʆʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 31762-2012 çʄʘʡʦʥʝʟʳ ʠ ʩʦʫʩʳ ʤʘʡʦʥʝʟʥʳʝ. ʇʨʘʚʠʣʘ ʧʨʠʝʤʢʠ ʠ ʤʝʪʦʜʳ 

ʠʩʧʳʪʘʥʠʡè [1]. 

ʇʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʚʩʝ ʦʙʨʘʟʮʳ ʠʤʝʣʠ ʦʜʥʦʨʦʜʥʫʶ ʩʤʝʪʘʥʦʦʙʨʘʟʥʫʶ ʢʦʥ-

ʩʠʩʪʝʥʮʠʶ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ. ɺʢʫʩ ʩʣʝʛʢʘ ʦʩʪʨʳʡ, 

ʢʠʩʣʦʚʘʪʳʡ, ʩ ʧʨʷʥʳʤ ʟʘʧʘʭʦʤ ʠ ʚ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ ʦʪʤʝʯʘʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʧʨʠʚʢʫʩ ʬʘʩʦʣʠ. ʎʚʝʪ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʩʚʝʪʣʦ-ʢʨʝʤʦʚʳʡ. ʋ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʢʨʝʤʦʚʳʤ ʩ ʩʝʨʦ-ʨʦʟʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʨʘʚʥʦʤʝʨ-

ʥʳʤ ʧʦ ʚʩʝʡ ʤʘʩʩʝ. ɼʝʛʫʩʪʘʮʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʨʠʰʣʘ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʧʪʠʤʘʣʴ-

ʥʘʷ ʙʦʣʝʝ ʧʨʠʷʪʥʳʡ ʚʢʫʩ ʠ ʥʝʞʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʙʳʣʘ ʫ ʦʙʨʘʟʮʘ ˉ2. 

ʊʘʢ ʞʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʪʦʡʢʦʩʪʠ ʵʤʫʣʴʩʠʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ 

100% ʥʝʨʘʟʨʫʰʝʥʥʦʡ ʵʤʫʣʴʩʠʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ ʠ 98,9% ʚ ʦʧʳʪʥʳʭ ʦʙ-

ʨʘʟʮʘʭ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ [1]. 

ɺʳʚʦʜʳ 

ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ 

ʟʘʜʘʯʠ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʦʫʩʦʚ ʤʘʡʦʥʝʟʥʳʭ ʩ ʧʦʣʫʯʝʥʠʝʤ ʧʨʦʜʫʢʪʘ ʩ 

ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʭʦʣʝʩʪʝʨʠʥʘ, ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ, ʪ.ʝ. 

ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʵʤʫʣʴʩʠʠ ʠ ʧʦ-

ʚʳʰʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʞʠʨʦʚʦʡ ʬʘʟʳ ʧʨʦʜʫʢʪʘ ʢ ʦʢʠʩʣʝʥʠʶ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ɻʆʉʊ 31761-2012. ʄʘʡʦʥʝʟʳ ʠ ʩʦʫʩʳ ʤʘʡʦʥʝʟʥʳʝ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ. ï ʄʦʩʢʚʘ: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2013. ï 14 ʩ. ï ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

2. ɻʦʨʥʠʯ ɽ.ɸ., ɼʫʨʷʛʠʥʘ ɸ.ɺ., ɿʘʡʮʝʚʘ ʖ.ʀ., ʍʘʭʘʥʦʚʘ ɺ.ɸ. ʈʘʟʨʘʙʦʪʢʘ 
ʪʝʭʥʦʣʦʛʠʠ ʤʘʡʦʥʝʟʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʩʳʚʦʨʦʪʦʯʥʳʤ ʙʝʣʢʦʤ // ɺʝʩʪʥʠʢ ɸʇʂ 

ɺʝʨʭʥʝʚʦʣʞʴʷè, ˉ1 (54) ʤʘʨʪ 2021 ʛ. ï ʩ. 64 ï 71. ʊʝʢʩʪ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ. 

3. ʗʨʤʫʰʦʚʘ, ɸ.ʀ. ɸʢʚʘʬʘʙʘ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʷʡʮʝʧʨʦʜʫʢʪʘʤ ʚ 

ʤʘʡʦʥʝʟʥʳʭ ʩʦʫʩʘʭ / ɸ.ʀ. ʗʨʤʫʰʦʚʘ, ɸ.ʅ. ɺʦʣʦʩʪʥʦʚʘ // ʀʥʥʦʚʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʠʱʝʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ : ʩʙʦʨʥʠʢ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ IV 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ) ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʉʝʚʘʩʪʦʧʦʣʴ, 22-25 

ʜʝʢʘʙʨʷ 2021 ʛʦʜʘ. ï ʉʝʚʘʩʪʦʧʦʣʴ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ "ʉʝʚʘʩʪʦʧʦʣʴʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ", 2021. ï ʉ. 184-187. ï EDN EDXDXJ. 

 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 638.145.3(470.316) 

ʇʦʨʦʜʥʳʝ ʧʨʠʟʥʘʢʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɽ.ʅ. ʌʝʜʦʨʦʚ, ʦʙʫʯʘʶʱʠʡʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ ʄ.ʂ. ʏʫʛʨʝʝʚ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʤʥʦʛʠʝ ʘʙʦʨʠʛʝʥ-

ʥʳʝ ʧʦʨʦʜʳ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ ʤʝʪʠʟʠʨʦʚʘʥʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʚʦʚʩʝ ʠʩʯʝʟʣʠ. ɼʣʷ 
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ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʧʯʸʣ ʥʝʦʙʭʦʜʠʤʦ ʥʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ ʵʢʩʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʙʦ-

ʯʠʭ ʦʩʦʙʝʡ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʧʨʠʟʥʘʢʘ: ʜʣʠʥʘ ʭʦʙʦʪʢʘ, ʢʫʙʠʪʘʣʴʥʳʡ ʠʥʜʝʢʩ, ʜʠʩʢʦʠʜʘʣʴ-

ʥʦʝ ʩʤʝʱʝʥʠʝ ʠ ʬʦʨʤʘ ʟʘʜʥʝʡ ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ 5-ʛʦ ʩʪʝʨʥʠʪʘ. ɼʣʷ 

ʢʘʞʜʦʡ ʧʦʨʦʜʳ ʧʯʸʣ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʩʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʧʯʸʣ ʅʝʢʨʘʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʨʦ-

ʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʠʭ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ. 
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ʜʠʩʢʦʠʜʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ, ʬʦʨʤʘ ʩʪʝʨʥʠʪʘ 
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Abstract. The Yaroslavl region belongs to the zone of "extreme" beekeeping, 

since prolonged and cold winters with recurrent cold in spring are not uncommon 

here. There are two breeds most suitable for this area - this is the Carpathian and Cen-

tral Russian bee. Which have morphological differences in structure, we will consider 

morphometric research methods by which these bee breeds can be distinguished and 

conduct a comparative characteristic. 
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ɺ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʚʦʟʥʠʢʣʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʚʥʫʪʨʠ ʚʠʜʘ ʤʝ-

ʜʦʥʦʩʥʳʭ ʧʯʸʣ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʦʦʣʦʛʠʠ ï ʵʪʦ ʧʦʜʚʠʜʳ, ʚ ʟʦʦʪʝʭʥʠʠ ʠʭ ʥʘʟʳ-

ʚʘʶʪ ʘʙʦʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺʩʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ, ʢʘʢ ʤʘʪʝʨʠʘʣ 

ʜʣʷ ʩʝʣʝʢʮʠʠ. ʅʦ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʤʝ-

ʪʠʟʠʨʦʚʘʥʳ, ʘ ʥʝʢʦʪʦʨʳʝ ʚʦʚʩʝ ʠʩʯʝʟʣʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʫʢʨʘʠʥʩʢʠʝ ʩʪʝʧʥʳʝ 

ʧʯʸʣʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʯʠʩʪʦʧʦʨʦʜʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʧʯʸʣ ʥʝʦʙʭʦʜʠʤʦ ʥʘʫʯʠʪʴʩʷ 

ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʠʩʧʦʣʴʟʫʶʪ ʥʝʢʦʪʦʨʳʝ ʵʢʩʪʝʨʴʝʨ-

ʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʙʦʯʠʭ ʦʩʦʙʝʡ.  

ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤʠ ʩʣʫʞʘʪ ʩʣʝʜʫʶʱʠʝ ʯʝ-

ʪʳʨʝ ʧʨʠʟʥʘʢʘ: ʜʣʠʥʘ ʭʦʙʦʪʢʘ, ʢʫʙʠʪʘʣʴʥʳʡ ʠʥʜʝʢʩ, ʜʠʩʢʦʠʜʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʠ 

ʬʦʨʤʘ ʟʘʜʥʝʡ ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ 5-ʛʦ ʩʪʝʨʥʠʪʘ. ɼʣʷ ʢʘʞʜʦʡ ʧʦʨʦʜʳ 

ʧʯʸʣ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʦʠ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʎʝʣʴ: ʀʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ 

ʨʘʟʥʳʭ ʧʦʨʦʜ, ʤʝʪʦʜʠʢʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʯʠʩʪʦʧʦʨʦʜʥʦʩʪʠ ʧʯʸʣ ʚ 

ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɿʘʜʘʯʠ: 
1. ʀʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʵʢʩʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ ʨʘʟʥʳʭ 

ʧʦʨʦʜ ʠ ʤʝʪʦʜʠʢʫ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʪʦʧʦʨʦʜʥʦʩʪʠ. 
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2. ɼʘʪʴ ʦʮʝʥʢʫ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʤʝʜʦʥʦʩʥʳʭ ʧʯʸʣ ʅʝʢʨʘʩʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

3. ʀʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ɿʘʢʦʥʘ ʦ ʧʯʝʣʦʚʦʜʩʪʚʝ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʘʩʧʝʢʪʝ ʧʦʨʦʜʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ.  

 

ɿʥʘʯʝʥʠʷ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʠʢʨʦ-

ʩʢʦʧʘ ʄɹʉ-1 ʠʣʠ ʄɹʉ-9 ʩ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʦʤ. 

ɼʣʠʥʘ ʭʦʙʦʪʢʘ ʨʘʙʦʯʠʭ ʦʩʦʙʝʡ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦʩʪʘʪʦʯʥʦ ʢʦʥʪʨʘʩʪ-

ʥʳʡ ʠ ʝʛʦ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʜʥʦʩʪʠ ʧʯʸʣ (ʨʠ-

ʩʫʥʦʢ 1). ʆʪ ʧʨʝʧʘʨʠʨʦʚʘʥʥʳʡ ʭʦʙʦʪʦʢ ʠʟʤʝʨʷʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʣʘ 

ʫʯʪʝʥʘ ʜʣʠʥʘ ʭʠʪʠʥʦʚʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʜʣʠʥʘ ʷʟʳʯʢʘ ʩ ʜʨʫ-

ʛʦʡ ʩʪʦʨʦʥʳ. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɼʣʠʥʘ ʭʦʙʦʪʢʘ 

 

ʂʫʙʠʪʘʣʴʥʳʡ ʠʥʜʝʢʩ. ʆʪʥʦʰʝʥʠʝ ʙʦʣʴʰʝʡ ʩʪʦʨʦʥʳ ʪʨʝʪʝʡ ʢʫʙʠʪʘʣʴʥʦʡ 

ʷʯʝʡʢʠ ʧʝʨʝʜʥʝʛʦ ʢʨʳʣʘ ʧʯʝʣʳ ʢ ʤʝʥʴʰʝʡ ʧʦ ɻ. ɻʸʪʮʝ (1959), ʣʠʙʦ ʦʪʥʦʰʝʥʠʝ 

ʤʝʥʴʰʝʡ ʩʪʦʨʦʥʳ ʢ ʙʦʣʴʰʝʡ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ɺ.ɺ. ɸʣʧʘʪʦʚʫ (ʨʠʩʫ-

ʥʦʢ 2). 

 

 
 

ʈʠʩʫʥʦʢ 2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʢʫʙʠʪʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʧʦ ɻ. ɻʸʪʮʝ,1959 

 

ɼʠʩʢʦʠʜʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ. ʐʢʘʣʫ ʩ ʜʝʣʝʥʠʷʤʠ ʦʢʫʣʷʨ-ʤʠʢʨʦʤʝʪʨʘ ʤʠʢ-

ʨʦʩʢʦʧʘ ʩʦʚʤʝʱʘʶʪ ʩ ʦʩʝʚʦʡ ʣʠʥʠʝʡ ʨʘʜʠʘʣʴʥʦʡ ʷʯʝʡʢʠ ʧʝʨʝʜʥʝʛʦ ʢʨʳʣʘ. ʇʝʨ-

ʧʝʥʜʠʢʫʣʷʨ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ (D). ɽʩʣʠ ʩʚʦʙʦʜʥʳʡ ʢʦʥʝʮ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ (ʅ), ʪʦ ʥʫʣʝʚʦʝ ʜʠʩʢʦʠʜʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ, ʝʩʣʠ 

ʦʪʢʣʦʥʷʝʪʩʷ ʚʣʝʚʦ, ʪʦ ʩʤʝʱʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ (+); ʧʨʠ ʦʪʢʣʦʥʝʥʠʠ ʚʧʨʘʚʦ ï 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ (-). ʂʘʨʧʘʪʩʢʠʤ ʧʯʝʣʘʤ ʭʘʨʘʢʪʝʨʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʜʠʩʢʦʠʜʘʣʴ-

ʥʦʝ ʩʤʝʱʝʥʠʝ, ʩʨʝʜʥʝʨʫʩʩʢʠʤ ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ. 
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ʈʠʩʫʥʦʢ 3 ï ɼʠʩʢʦʠʜʘʣʴʥʝʦʝ ʩʤʝʱʝʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ (+) 

 

ʌʦʨʤʘ ʟʘʜʥʝʡ ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ ʧʷʪʦʛʦ ʩʪʝʨʥʠʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʷʤʘʷ ï ʫ ʩʨʝʜʥʝʨʫʩʩʢʠʭʧʯʸʣ ʠ ʚʳʛʥʫʪʘʷ ï ʫ ʢʘʨʧʘʪʩʢʠʭʧʯʸʣ (ʨʠʩʫʥʦʢ 4). 
 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4 ï ʌʦʨʤʘ ʟʘʜʥʝʡ ʛʨʘʥʠʮʳ 

ʚʦʩʢʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ ʧʷʪʦʛʦ ʩʪʝʨʥʠʪʘ 
 

ʈʝʟʫʣʴʪʘʪʳ 

ʄʳ ʠʩʩʣʝʜʦʚʘʣʠ ʵʢʩʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʧʯʸʣ ʥʘ ʧʘʩʝʢʝ ʅʘʛʦʨʥʦʚʘ ʀ.ɺ. ʚ 

ʜ. ʉʠʤʦʥʦʚʦ ʅʝʢʨʘʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʕʢʩʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʨʘʙʦʯʠʭ ʧʯʸʣ ʅʝʢʨʘʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ (ɻʨʸ-

ʙʦʚʩʢʠʡ ʩʝʣʴʩʢʠʡ ʦʢʨʫʛ) ï ʠʶʣʴ 2022 ʛ., (n=30) 

 ̄

ʧ/ʧ 

ɼʣʠʥʘ ʭʦʙʦʪʢʘ, 

ʤʤ 

ʂʫʙʠʪʘʣʴʥʳʡ 

ʠʥʜʝʢʩ 

ʌʦʨʤʘ ʟʘʜʥʝʡ 

ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦ-

ʛʦ ʟʝʨʢʘʣʴʮʘ 5-ʛʦ 

ʩʪʝʨʥʠʪʘ, % 

ɼʠʩʢʦʠʜʘʣʴʥ. 

ʩʤʝʱʝʥʠʝ, % 

lim MÑm Cv,% lim MÑm Cv,% ʧʨʷʤ ʚʳʛʥ ʥ/ʦ + 0 - 

1 
6,35-

6,90 
6,66Ñ0,005 1,44 

1,75-

2,24 
2,17Ñ0,042 13,88 29 68 3 72 6 22 

2 
6,26-

7,15 
6,65Ñ0,005 2,16 

2,36-

2,78 
2,44Ñ0,023 12,47 13 87 - 62 7 31 

3 
6,35-

7,09 
6,66Ñ0,003 1,69 

2,43-

3,31 
2,36Ñ0,040 16,45 24 73 3 59 12 29 

4 
6,32-

7,28 
6,70Ñ0,005 1,98 

2,35-

2,83 
2,49Ñ0,029 13,31 28 72 - 67 8 25 

5 
6,51-

7,11 
6,69Ñ0,005 2,07 

2,31-

3,12 
2,35Ñ0,032 17,83 11 88 1 75 15 10 

6 
6,24-

7,13 
6,64Ñ0,006 2,12 

1,90-

2,34 
2,23Ñ0,041 13,06 21 79 1 70 8 22 

7 
6,43-

6,95 
6,62Ñ0,003 1,52 

1,71-

2,27 
2,14Ñ0,038 14,91 24 74 2 81 10 9 

8 
6,33-

7,09 
6,65Ñ0,004 1,72 

2,38-

3,36 
2,34Ñ0,043 17,20 20 79 1 69 17 14 

ʇʨʠʤʝʯʘʥʠʝ: çʧʨʷʤè ï ʧʨʷʤʘʷ, çʚʳʛʥè ï ʚʳʛʥʫʪʘʷ, çʥ/ʦè ï ʥʝʦʧʨʝʜʝʣʝʥʥʘʷ ʬʦʨʤʘ ʟʘʜʥʝʡ 

ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ ʧʷʪʦʛʦ ʩʪʝʨʥʠʪʘ 
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ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʯʸʣʳ ʥʘ ʧʘʩʝʢʝ ʚ ʜ. ʉʠʤʦʥʦʚʦ ʧʦ 

ʜʣʠʥʝ ʭʦʙʦʪʢʘ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ ʢʘʨʧʘʪʩʢʦʡ ʧʦʨʦʜʝ, ʚʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫ 

ʥʠʭ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 6,62-6,70 ʤʤ. ɿʥʘʯʝʥʠʝ ʢʫʙʠʪʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ ʫ ʧʯʸʣ 

ʧʷʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʝʤʝʡ ʢʦʣʝʙʣʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 2,31-2,43, ʧʨʠʙʣʠʞʘʷʩʴʢ ʪʘ-

ʢʦʚʦʤʫ ʢʘʨʧʘʪʩʢʦʡ ʧʦʨʦʜʳ, ʫ ʪʨʸʭ ʜʨʫʛʠʭ ï ʵʪʦ ʥʠʞʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʩʢʦʨʝʝ, 

ʩʝʨʳʤʠ ʛʦʨʥʳʤʠ ʢʘʚʢʘʟʩʢʠʤ ʧʯʸʣʘʤ. ɺʳʛʥʫʪʘʷ ʬʦʨʤ ʟʘʜʥʝʡ ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦʛʦ 

ʟʝʨʢʘʣʴʮʘ ʧʷʪʦʛʦ ʩʪʝʨʥʠʪʘ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʘʨʧʘʪʩʢʦʡ ʧʦʨʦʜʳ, ʦʪʤʝʯʘʣʘʩʴ ʧʦ 

ʩʝʤʴʷʤ ʦʪ 68% ʜʦ 88% ʩʣʫʯʘʝʚ. ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʜʠʩʢʦʠʜʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ, ʭʘ-

ʨʘʢʪʝʨʥʦʝ ʜʣʷ ʢʘʨʧʘʪʩʢʠʭ ʧʯʸʣ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦ ʩʝʤʴʷʤ ʦʪ 59% ʜʦ 81% ʩʣʫ-

ʯʘʝʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʧʯʸʣʳ ʥʘ ʠʩ-

ʩʣʝʜʦʚʘʥʥʦʡ ʧʘʩʝʢʝ ʚ ʅʝʢʨʘʩʦʚʩʢʦʤ ʨʘʡʦʥʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʠʟʠʨʦʚʘ-

ʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʤʝʩʷʤʠ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭ ʧʦʨʦʜ. ʇʨʠʯʸʤ ʦʪʯʸʪʣʠʚʦ ʧʨʦ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʚ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʵʪʠʭ ʤʝʪʠʟʠʨʦʚʘʥʥʳʭ ʧʯʸʣ ʧʨʠʩʫʪ-

ʩʪʚʠʷ ʢʘʨʧʘʪʩʢʦʡ ʧʦʨʦʜʳ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝʣʴʟʷ ʠʩʢʣʶʯʘʪʴ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠ-

ʟʥʘʢʦʚ ʩʝʨʦʡ ʛʦʨʥʦʡ ʢʘʚʢʘʟʩʢʦʡ ʠ ʩʨʝʜʥʝʨʫʩʩʢʦʡ ʧʦʨʦʜ. 

ɺʳʚʦʜʳ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʩʪʝʨʴʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʤʝʜʦʥʦʩ-

ʥʳʭ ʧʯʸʣ ï ʜʣʠʥʘ ʭʦʙʦʪʢʘ, ʢʫʙʠʪʘʣʴʥʳʡ ʠʥʜʝʢʩ, ʜʠʩʢʦʠʜʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʠ 

ʬʦʨʤʘ ʟʘʜʥʝʡ ʛʨʘʥʠʮʳ ʚʦʩʢʦʚʦʛʦ ʟʝʨʢʘʣʴʮʘ ʧʷʪʦʛʦ ʩʪʝʨʥʠʪʘ ʠ ʤʝʪʦʜʠʢʘ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʪʦʧʦʨʦʜʥʦʩʪʠ. 

ʄʝʜʦʥʦʩʥʳʝ ʧʯʸʣʳ ʅʝʢʨʘʩʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʙ-

ʩʣʝʜʦʚʘʥʥʦʡ ʧʘʩʝʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʞʧʦʨʦʜʥʳʤʠ ʧʦʤʝʩʷʤʠ ʥʝʠʟʚʝʩʪʥʳʭ ʧʦ-

ʢʦʣʝʥʠʡ. 

ʀʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ɿʘʢʦʥʘ ʦ ʧʯʝʣʦʚʦʜʩʪʚʝ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩ-

ʪʠ ʚ ʘʩʧʝʢʪʝ ʧʦʨʦʜʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʪʝʢʩʪ ɿʘʢʦʥʘ 

ʧʦʣʦʞʝʥʠʝʤ ʦ ʨʘʟʚʝʜʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʪʦʣʴʢʦ ʦʜʥʦʡ ʧʦʨʦʜʳ ï ʩʨʝʜʥʝʨʫʩʩʢʠʭ 

ʧʯʸʣ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʜʘʥʥʳʤ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦ-

ʚʠʷʤ ʠ ʟʘʧʨʝʪʠʪʴ ʟʘʚʦʟ ʧʯʸʣ ʜʨʫʛʠʭ ʧʦʨʦʜ. 
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ʄ.ɸ. ɻʦʥʯʘʨʦʚʘ, ʦʙʫʯʘʶʱʘʷʩʷ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʚʝʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ɺ. ʊʠʤʘʢʦʚ 

(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʘ ʠ ʠʟʫʯʝʥʘ ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʫʰʝʢ ʧʝʨʝʧʝʣʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʦ ʚʳʧʫʩʢʫ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠ,̫ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʝʪʝ-

ʨʠʥʘʨʠʷ 

 

Assessment of the safety of quail carcasses in the laboratory 
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Annotation. An assessment of the safety of quail carcasses in a veterinary la-

boratory was carried out and studied. The research data for making a decision on the 

production of products are presented. 

Keywords: microbiological research, safety, veterinary medicine 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʪʠʮʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʤʠʨʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ 

ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʠ ʛʦʩʫʜʘʨʩʪʚ. ʄʠʨʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʷʩʘ ʧʪʠʮʳ ʚ ʤʠʨʝ ʨʘʩʪʝʪ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʊʘʢ, ʝʛʦ ʦʙʲʝʤʳ ʚʳʨʦʩʣʠ ʩ 91,8 ʚ 

2008 ʛ. ɼʦ 92,3 ʤʣʥ ʪ ʚ 2009, ʥʦ ʥʘ 2014 ʛ. ʦʞʠʜʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ 94,2 ʤʣʥ ʪ. 

ʋʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʪʠʯʴʝʛʦ ʤʷʩʘ ʚ 2010 ʛ. ʛʨʫʙʦ ʩʨʘʚʥʠʤ ʩ 106 ʤʣʥ ʪ ʩʚʠ-

ʥʠʥʳ, ʥʦ ʛʦʚʷʜʠʥʳ ʧʨʦʠʟʚʝʜʝʥʦ ʧʦʨʷʜʢʘ 65 ʤʣʥʪ.[1] 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʧʨʠʙʳʣʴʥʳʭ ʠ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ 

ʩʪʘʣʦ ʧʪʠʮʝʚʦʜʩʪʚʦ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʚʝʜʝʥʠʝ ʧʪʠʮ ï ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʚʠʜ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʧʦʩʦʙʥʳʡ ʦʙʝʩʧʝʯʠʪʴ ʥʘʩʝʣʝʥʠʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʠ ʧʦʣʝʟ-

ʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ï ʷʡʮʘʤʠ, ʤʷʩʦʤ ʠ ʞʠʨʦʤ, ʘ ʪʘʢʞʝ ï ʜʘʪʴ ʩʳʨʴʝ ʜʣʷ ʚʪʦʨʠʯ-

ʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ï ʧʫʭ, ʧʝʨʴʷ ʠ ʧʦʤʝʪ [2]. 

ʇʪʠʮʝʚʦʜʩʪʚʦ ï ʵʪʦ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʦʝ ʚʥʦʩʠʪ ʚʝʩʦʤʳʡ ʚʢʣʘʜ 

ʥʝ ʪʦʣʴʢʦ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ, ʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦ-
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ʧʘʩʥʦʩʪʴ, ʧʦʩʪʘʚʣʷʷ ʥʘ ʨʳʥʢʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʞʠʚʦʪʥʳʡ ʙʝʣʦʢ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ [3, 4]. 

ʈʘʟʚʝʜʝʥʠʝ ʧʝʨʝʧʝʣʦʚ ï ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʪʨʘʩʣʴ ʧʪʠʮʝʚʦʜʩʪʚʘ. 

ʈʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʥʠʭ ʦʙʲʷʩʥʷʝʪʩʷ ʮʝʥʥʳʤʠ ʚʢʫʩʦʚʳʤʠ ʠ ʜʠʝʪʠʯʝʩʢʠʤʠ ʢʘʯʝ-

ʩʪʚʘʤʠ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʨʛʘʥʠʟʦʚʘʪʴ ʩʝʣʝʢʮʠʶ ʠ ʧʨʘʚʠʣʴʥʳʡ ʫʭʦʜ ʟʘ 

ʧʝʨʝʧʝʣʘʤʠ ʧʦʜ ʩʠʣʫ ʥʝ ʪʦʣʴʢʦ ʧʪʠʮʝʚʦʜʯʝʩʢʠʤ ʭʦʟʷʡʩʪʚʘʤ. 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʪʠʮʝʚʦʜʩʪʚʘ ʩ ʝʛʦ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʧʪʠʮʝʧʦʛʦʣʦʚʴʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʡ ʧʪʠʮʳ ʠ ʠʥʪʝʥʩʠʚʥʳʭ 

ʤʝʪʦʜʦʚ ʝʝ ʩʦʜʝʨʞʘʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʟʘʱʠʪʫ ʧʪʠʮʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʦʪ ʟʘʥʦʩʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʨʘʟʥʳʭ ʙʦ-

ʣʝʟʥʝʡ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʭʦʟʷʡʩʪʚ, ʩʦʭʨʘ-

ʥʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʧʪʠʮʳ, ʧʦʚʳʰʝʥʠʷ ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦ-

ʢʘʯʝʩʪʚʝʥʥʦʡ ʚ ʩʘʥʠʪʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʨʦʣʴ 

[5]. 

ʄʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʷʩʦ ʧʪʠʮʳ, ʧʦʩʪʫʧʘʶʱʝʝ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʥʘ ʢʠʰʝʯ-

ʥʫʶ ʧʘʣʦʯʢʫ. 

ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ɻɹʋ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ çʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ 

ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè. 

 ʄʝʪʦʜʳ: ʤʝʪʦʜʳ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɹɻʂʇ [6, 7]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ɹɻʂʇ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʚʝʩʢʝ ʤʷʩʘ ʛʦʪʦʚʷʪ ʠʩʭʦʜʥʦʝ ʠ 

ʨʷʜ 10 ʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʥʘ ʬʠʟʨʘʩʪʚʦʨʝ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʚ ʧʦʩʝʚʘʭ 

ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʦʣʫʯʠʪʴ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʦʣʦʥʠʠ. ɿʘʪʝʤ ʧʦ 1 

ʤʣ ʨʘʟʣʠʯʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʚʥʦʩʷʪ ʚ ʞʠʜʢʠʝ ʩʝʣʝʢʪʠʚʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ (ʚ 

ʩʨʝʜʫ ʂʝʩʩʣʝʨʘ), ʢʦʪʦʨʳʝ ʠʥʢʫʙʠʨʫʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 36Ñ1 ÁC ʚ ʪʝʯʝʥʠʝ 24-48 

ʯ. ʇʦʩʝʚʳ ʧʨʦʩʤʘʪʨʠʚʘʶʪ ʯʝʨʝʟ 24Ñ3 ʯ, ʦʪʤʝʯʘʶʪ ʥʘʣʠʯʠʝ ʨʦʩʪʘ ʚ ʞʠʜʢʠʭ ʩʨʝ-

ʜʘʭ, ʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʫʯʝʪ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ 48Ñ3 ʯ. ʧʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʤʠʢ-

ʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʟʥʘʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʦʤʫʪʥʝʥʠʝ ʩʨʝʜʳ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʘʟʘ, ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʠʥʜʠʢʘʪʦʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʢʠʩʣʝʥʠʷ ʨʅ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʨʦʩʰʠʭ ʚ ʞʠʜ-

ʢʠʭ ʩʨʝʜʘʭ, ʢ E. coli ʜʝʣʘʶʪ ʧʝʨʝʩʝʚʳ ʥʘ ʩʨʝʜʫ ʕʥʜʦ. ʇʦʩʝʚʳ ʠʥʢʫʙʠʨʫʶʪ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 36Ñ1 Áʉ ʚ ʪʝʯʝʥʠʝ 24Ñ3 ʯ. ʆʪʤʝʯʘʶʪ ʨʦʩʪ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ E. coli 

ʢʦʣʦʥʠʡ ï ʦʪ ʙʣʝʜʥʦ-ʨʦʟʦʚʦʛʦ ʜʦ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʯʘʩʪʦ ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʙʣʝʩʢʦʤ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʘʛʘʨʝ ʕʥʜʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʢʨʘʩʥʳʝ ʢʦʣʦʥʠʠ ʩ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʣʝʩʢʦʤ (ʠ ʙʝʟ), ʥʘ ʩʨʝʜʝ ʉʤʠʨʥʦʚʘ ð ʞʝʣʪʳʝ ʢʦʣʦʥʠʠ ʩ ʠʟʤʝ-

ʥʝʥʠʝʤ ʩʨʝʜʳ ʚ ʪʦʪ ʞʝ ʮʚʝʪ. 

ɼʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʨʝʰʝʥʦ ʧʨʦ ʚʦʜʠʪʴ ʧʝʨ-

ʚʠʯʥʳʡ ʧʦʩʝʚ 0,1 ʤʣ ʠʩʭʦʜʥʦʛʦ ʠʣʠ 10 ʢʨʘʪʥʦʛʦ ʨʘʟ ʚʝʜʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʧʣʦʪʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʘʣʠʯʠʠ 

(ʦʪʩʫʪʩʪʚʠʠ) ɹɻʂʇ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʚʝʩʢʝ ʧʨʦʜʫʢʪʘ ʯʝʨʝʟ 24 ʯ. ɼʣʷ ʵʪʦʛʦ ʦʪ-

ʙʠʨʘʶʪ ʯʘʰʢʠ ʩ ʧʦʩʝʚʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʨʦʩʣʦ ʦʪ 15 ʜʦ 150 ʭʘʨʘʢʪʝʨʥʳʭ ʢʦʣʦ-
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ʥʠʡ. ʅʝ ʤʝʥʝʝ ʯʝʤ ʠʟ ʧʷʪʠ ʢʦʣʦʥʠʡ ʛʦʪʦʚʷʪ ʤʘʟʢʠ, ʦʢʨʘʰʠʚʘʶʪ ʧʦ ɻʨʘʤʫ, ʠʟʫ-

ʯʘʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʪʠʥʢʪʦʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʘʣʴʥʳʭ, ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʚʦʜʷʪ ʩʝʨʦʣʦʛʠʯʝʩʢʫʶ ʪʠʧʠʟʘʮʠʶ ʢʫʣʴʪʫʨ ʵʰʝʨʠʭʠʡ ʧʨʠ ʧʦ-

ʤʦʱʠ ʥʘʙʦʨʘ ʪʠʧʦʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ E. coli ʩʳʚʦʨʦʪʦʢ. 

ɽʩʣʠ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʪʠʧʠʯʥʳʭ ʢʦʣʦʥʠʡ ʚ 66 % ʩʣʫʯʘʝʚ, ʪ.ʝ. ʥʝ ʤʝʥʝʝ 

ʯʝʤ ʚ 2 ʠʟ 3 ʢʦʣʦʥʠʡ, ʧʦʜʪʚʝʨʞʜʝʥ ʨʦʩʪ E. coli, ʪʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʩʝ ʭʘʨʘʢʪʝʨʥʳʝ 

ʢʦʣʦʥʠʠ, ʚʳʨʦʩʰʠʝ ʥʘ ʯʘʰʢʝ ʇʝʪʨʠ, ʧʨʠʥʘʜʣʝʞʘʪ ʢ E. coli. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘ-

ʷʭ ʢʦʣʠʯʝʩʪʚʦ E. coli ʦʧʨʝʜʝʣʷʶʪ ʠʩʭʦʜʷ ʠʟ ʧʨʦʮʝʥʪʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʧʦʜʪʚʝʨ-

ʞʜʝʥʥʳʭ ʢʦʣʦʥʠʡ ʢ ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʭʘʨʘʢʪʝʨʥʳʭ ʢʦʣʦʥʠʡ, ʚʟʷʪʳʭ ʜʣʷ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʷ. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʠ ʧʦʣʫʯʝʥʠʷ ʪʦʯʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʶʪ 

ʥʘʙʦʨ ENTERO-Repid 24. ʆʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʳʩʪʨʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʠʙʦ-

ʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʧʘʪʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʙʘʢʪʝʨʠʡ ʠʟ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae ʟʘ 

4 ʯʘʩʘ. ʅʘʙʦʨ ʩʦʜʝʨʞʠʪ 24 ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʪʝʩʪʘ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʪʨʝʭʨʷʜʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʨʠʧʘʭ ʤʠʢʨʦʪʠʪʨʦʚʘʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ ʤʷʩʝ ʧʝʨʝʧʝʣʷʪ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ɽ.coli ʠʟ ɹɻʂʇ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʤʠʥʠʤʘʣʴʥʦʡ ʧʘʪʦʛʝʥʥʦʩʪʠ ʤʷʩʘ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ɻʆʉʊʘʭ. 

ɼʘʣʝʝ ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʪʦʢʦʣ ʠʩʧʳʪʘʥʠʷ, ʢʦ-

ʪʦʨʳʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ: 

ï ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʣʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʪʘ; 

ï ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʩʪʘʥʜʘʨʪʦʤ; 

ï ʚʩʝ ʜʝʪʘʣʠ ʠʩʧʳʪʘʥʠʷ, ʥʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʵʪʠʤ ʩʪʘʥʜʘʨʪʦʤ; 

ï ʧʦʣʫʯʝʥʥʳʡ(ʝ) ʨʝʟʫʣʴʪʘʪ(ʳ). 

ɺʳʚʦʜʳ 

ɹʳʣʘ ʠʟʫʯʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʥʘ ʘʥʘʣʠʟ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ ʚʝʪʝ-

ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ɻɹʋ ʗʆ çʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ɺʝʪʝʨʠʥʘʨ-

ʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè; ʦʪʨʘʙʦʪʘʥʳ ʥʘʚʳʢʠ ʧʦ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʠʰʝʯʥʦʡ ʧʘ-

ʣʦʯʢʠ ʚ ʤʷʩʝ ʧʪʠʮʳ; ʧʨʦʚʝʜʸʥ ʦʙʟʦʨ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʪʝʤʝ ɺʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʚ ʫʩʣʦʚʠʷʭ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 
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ʇʨʦʦʙʨʘʟʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʙʳʣʠ ʣʠʤʦʥʘʜʳ. ʄʦʜʘ 

ʥʘ ʥʠʭ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʚ ʈʦʩʩʠʠ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ.  

ʉʦ ʚʨʝʤʝʥʝʤ ʨʝʮʝʧʪʫʨʘ ʣʠʤʦʥʘʜʦʚ ʦʙʦʛʘʪʠʣʘʩʴ ʢʣʶʢʚʝʥʥʳʤ ʩʦʢʦʤ, 

ʢʣʫʙʥʠʯʥʳʤ ʠ ʤʘʣʠʥʦʚʳʤ ʩʠʨʦʧʦʤ, ʥʘʩʪʦʝʤ ʷʙʣʦʯʥʳʭ ʰʢʫʨʦʢ, ʤʝʜʦʤ ʠ ʪ. ʜ. ɸ 

ʧʦʟʞʝ ʣʠʤʦʥʘʜʳ ʥʘʫʯʠʣʠʩʴ ʛʘʟʠʨʦʚʘʪʴ ʚ ʩʠʬʦʥʘʭ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʩʩʦʨʪʠʤʝʥʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ 

ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʬʠʨʤ-ʠʤʧʦʨʪʝʨʦʚ ʧʦ-

ʩʪʘʚʣʷʶʪ ʙʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʥʝ ʨʘʟʨʝ-

ʰʝʥʥʳʭ ʢ ʫʧʦʪʨʝʙʣʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʠ ʩʢʨʳʚʘʶʪ ʠʭ ʚ 

ʨʝʮʝʧʪʫʨʝ, ʧʦʵʪʦʤʫ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ ʩ ʢʘʯʝʩʪʚʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ  

ʧʦʪʨʝʙʣʷʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ [2]. 

ʉ ʟʘʤʝʥʦʡ ʥʘʪʫʨʘʣʴʥʳʭ ʩʠʨʦʧʦʚ ʠ ʥʘʩʪʦʝʚ ʥʘ ʧʠʱʝʚʳʝ ʢʨʘʩʠʪʝʣʠ, ʘʨʦʤʘ-

ʪʠʟʘʪʦʨʳ ʠ ʜʨʫʛʠʝ ʟʘʤʝʥʠʪʝʣʠ ʦʙʣʝʛʯʠʣʘʩʴ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘ-

ʧʠʪʢʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʘʟʠʨʦʚʘʥʥʳʝ ʥʘʧʠʪʢʠ ʠ ʤʠʥʝʨʘʣʴʥʘʷ ʚʦʜʘ - ʦʜʥʘ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʦʜʜʝʣʳʚʘʝʤʳʭ ʛʨʫʧʧ ʪʦʚʘʨʦʚ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʨʘʙʦʪʳ 

ʦʯʝʚʠʜʥʘ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʯʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʚʩʝ-

ʩʪʦʨʦʥʥʝʡ ʵʢʩʧʝʨʪʠʟʳ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘ-

ʧʠʪʢʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʥʘ ʨʳʥʢʠ ʈʦʩʩʠʠ [4,5,6].  

ʄʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʳʨʴʝʚʘʷ ʚʦʜʘ ʠ ʩʤʝʩʴ ʚʦʜʳ ʩ ʢʫʧʘʞʥʳʤ ʩʠʨʦʧʦʤ 

ʥʘ ʗʨʦʩʣʘʚʩʢʦʤ ʟʘʚʦʜʝ ʥʘʧʠʪʢʦʚ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʠ ʗʨʦ-

ʩʣʘʚʩʢʦʤ ʟʘʚʦʜʝ ʥʘʧʠʪʢʦʚ.  

ʄʝʪʦʜʳ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʟʦʥʘ, ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʚʦʜʳ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʥʘʧʠʪʢʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚ-

ʥʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʥʘʧʠʪʢʝ [1, 3]. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʚʦʜʳ ʧʨʦʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 57164-

2016, ɻʆʉʊ 18301-72, ɻʆʉʊ 31954-2012. 

ʇʨʦʚʝʨʢʘ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʣʠʤʦʥʘʜʥʳʭ ʥʘʧʠʪʢʦʚ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ɻʆʉʊ 

6687.5-86, ɻʆʉʊ 28188, ɻʆʉʊ 6687.2-90. 

ʈʝʟʫʣʴʪʘʪʳ  

ɹʳʣʦ ʚʟʷʪʦ 10 ʧʨʦʙ ʩ ʨʘʟʥʳʭ ʢʦʥʚʝʡʝʨʦʚ.  

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʳ 
ʇʦʢʘʟʘʪʝʣʠ 

ʚʦʜʳ 
ʅʦʨʤʘ 

ʈʝʟʫʣʴʪʘʪ ʦʪ 10 ʧʨʦʙ 

ʂʦʥʚʝʡʝʨ 1 ʂʦʥʚʝʡʝʨ 2 ʂʦʥʚʝʡʝʨ 3 

ɿʘʧʘʭ ʆʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ 

ʄʫʪʥʦʩʪʴ 
ʇʦʣʥʦʩʪʴʶ ʧʨʦ-

ʟʨʘʯʥʘʷ 

ʇʦʣʥʦʩʪʴʶ ʧʨʦ-

ʟʨʘʯʥʘʷ 

ʇʦʣʥʦʩʪʴʶ ʧʨʦ-

ʟʨʘʯʥʘʷ 

ʇʦʣʥʦʩʪʴʶ 

ʧʨʦʟʨʘʯʥʘʷ 

ʉʦʜʝʨʞʘʥʠʝ 

ʦʟʦʥʘ 
0,3 ʤʛ/ʣ ~0.25ʤʛ ~0.3ʤʛ ~0.28ʤʛ 

ɾʝʩʪʢʦʩʪʴ 10ʤʛ/ʣ 8.9 ʤʛ 10.4 ʤʛ 9.6 ʤʛ 
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ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʦʜʘ, ʧʦʩʪʫ-

ʧʘʶʱʘʷ ʩ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʚʝʡʝʨʦʚ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ɻʆʉʊ. 

ɹʳʣʦ ʚʟʷʪʦ 5 ʧʨʦʙ ʩ ʨʘʟʥʳʭ ʨʘʙʦʯʠʭ ʢʦʥʚʝʡʝʨʦʚ.  

ʉʨʝʜʥʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʦʙʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʝʟʘʣʢʦʛʦʣʴʥʳʭ ʥʘʧʠʪʢʦʚ 

ʇʦʢʘ-

ʟʘʪʝʣʴ 

ɺʥʝʰʥʠʡ ʚʠʜ, 

ʮʚʝʪ, ʧʨʦ-

ʟʨʘʯʥʦʩʪʴ, 

ʘʨʦʤʘʪ, ʚʢʫʩ 

ʇʦʣʥʦʪʘ ʥʘ-

ʣʠʚʘ 

ʊʠʪʨʠʨʫʝʤʘʷ ʢʠ-

ʩʣʦʪʥʦʩʪʴ, ʩʤ
3
, ʨʘʩ-

ʪʚʦʨʘ ʛʠʜʨʦʢʩʠʜʘ 

ʥʘʪʨʠʷ ʢʦʥʮʝʥʪʨʘ-

ʮʠʝʡ 1,0 ʤʦʣʴ/ʜʤ
3
 

ʥʘ 100 ʩʤ 

ʄʘʩʩʦ-

ʚʘʷ ʜʦ-

ʣʷ ʜʚʫ-

ʦʢʠʩʠ 

ʫʛʣʝ-

ʨʦʜʘ % 

ɼʨʦʞ-

ʞʠ ʠ 

ʧʣʝʩʝ-

ʥʠ 

ɹɻʇʂ, 

ʧʘʪʦ-

ʛʝʥʥʳʝ 

ʤʠʢʨʦ-

ʙ  r

ʂʦʥ-

ʚʝʡʝʨ 1 

ʉʦʦʪʚʝʪʩʪʚʫ-

ʶʪ ʨʝʮʝʧʪʫ ʠ 

ʨʝʛʣʘʤʝʥʪʫ 

ʅʝʙʦʣʴʰʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ 3% 

0,15ʩʤ
3 

1,52% - - 

ʂʦʥ-

ʚʝʡʝʨ 2 

ʉʦʦʪʚʝʪʩʪʚʫ-

ʶʪ ʨʝʮʝʧʪʫ ʠ 

ʨʝʛʣʘʤʝʥʪʫ 

ʅʦʨʤʘ 0,1ʩʤ
3 

1,49% - - 

ʂʦʥ-

ʚʝʡʝʨ 3 

ʉʦʦʪʚʝʪʩʪʚʫ-

ʶʪ ʨʝʮʝʧʪʫ ʠ 

ʨʝʛʣʘʤʝʥʪʫ 

ʅʦʨʤʘ 0,1ʩʤ
3
 1,47% - - 

ʅʦʨʤʘ 

ʉʦʦʪʚʝʪʩʪʚʫ-

ʝʪ ʧʨʝʜʣʦ-

ʞʝʥʥʦʡ ʨʝ-

ʮʝʧʪʫʨʝ 

ʉʦʦʪʚʝʪʩʪ-

ʚʫʝʪ ʦʙʲʸʤʫ 

ʪʘʨʳ ʩ ʜʦ-

ʧʫʩʪʠʤʳʤ 

ʨʘʩʭʦʞʜʝʥʠ-

ʝʤ ʥʝ ʙʦʣʝʝ 

5% ʦʪ ʥʝʛʦ 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ 

ʧʨʦʙʘʤʠ ʥʝ ʙʦʣʝʝ 

0,30 ʩʤ
3
. 

ʅʝ ʤʝ-

ʥʝʝ 

0,40% 

- - 

 

ʀʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʠʤʦʥʘʜʥʳʝ ʥʘ-

ʧʠʪʢʠ, ʧʨʦʠʟʚʦʜʠʤʳʝ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʢʦʥʚʝʡʝʨʦʚ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ɻʆʉʊ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ. 

ʆʙʱʠʡ ʠʪʦʛ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʜʫʢʮʠʷ ʧʨʦʚʝʨʷʝʤʘʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʪʚʝ-

ʯʘʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ ʠ ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʚʳʧʫʱʝʥʘ ʚ ʨʝʘ-

ʣʠʟʘʮʠʶ. 

ɺʳʚʦʜʳ 

ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʨʘʟʮʳ ʦʪʢʣʦʥʝʥʠʡ 

ʦʪ ʪʨʝʙʦʚʘʥʠʡ  ɻʆʉʊ ʥʝ ʠʤʝʶʪ. ɺʩʝ ʦʙʣʘʜʘʶʪ ʟʘʧʘʭʦʤ, ʮʚʝʪʦʤ ʠ ʚʢʫʩʦʤ ʩʦ-

ʛʣʘʩʥʦ ʨʝʮʝʧʪʫ ʧʨʦʜʫʢʪʘ, ʚʦʜʘ ʠʟ ʩʢʚʘʞʠʥ ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʠʤʝʝʪ ʦʪʣʠʯʥʦʝ ʢʘʯʝʩʪʚʦ ʠ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʦʜʫʢʮʠʷ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʠʤʝʝʪ ʧʦʣʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ʌʘʣʴʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʥʝ ʚʳʷʚʣʝʥʦ.  
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Annotation. The article provides information on the methods of processing the 

udder and working with a milking machine of the "Parallel" type. 
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ʄʦʣʦʢʦ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠʟ ʥʝʛʦ ʠʤʝʶʪ ʚʩʝ ʰʘʥʩʳ ʷʚʣʷʪʴʩʷ ʠʩ-

ʪʦʯʥʠʢʘʤʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʘʨʘʟʥʳʭ ʙʦʣʝʟʥʝʡ, ʘ ʪʘʢʞʝ  ʪʦʢʩʠ-

ʢʦʠʥʬʝʢʮʠʡ, ʪʦʢʩʠʢʦʟʦʚ ʙʘʢʪʝʨʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʂʘʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ 

ʨʝʘʣʠʟʘʮʠʶ ʤʦʣʦʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʴʥʦʛʦ ʨʷʜʘ ʫʩʣʦʚʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʦʪ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ ʩʘʤʦʯʫʚʩʪʚʠʷ ʞʠʚʦʪʥʳʭ, ʠʭ ʚʦʟʨʘʩʪʘ, ʚʨʝʤʝʥʠ ʣʘʢʪʘ-

ʮʠʠ, ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʩʦʜʝʨʞʘʥʠʷ, ʦʙʨʘʟʘ ʢʦʨʤʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʩʚʦʡʩʪʚ ʢʦʨʤʦʚ, 

ʦʪ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʤʦʣʦʢʘ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʦʙʨʘʙʦʪʢʠ [5]. 

ɺʳʧʫʩʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚʝʪʝʨʠ-

ʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʵʢʩʧʝʨʪʦʚ [1, 2, 3].  

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʠʟʫʯʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʘ ʚ ʆʆʆ 

çɸʛʨʦʤʠʨè ʗʨʦʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ çɸʛʨʦʤʠʨè ʦʪʜʝʣʝʥʠʝ 

çɻʦʨʰʠʭʘè ʗʨʦʩʣʘʚʩʢʦʛʦ ʨʘʡʦʥʘ.  

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʦ ʜʦʠʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʠʧʘ çʇʘʨʘʣ-

ʣʝʣʴè, ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʦʝʥʠʝ ʢʦʨʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʜʦʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʪʠʧʘ çʇʘʨʘʣʣʝʣʴè. 

ɼʦʡʢʘ ʪʨʸʭʨʘʟʦʚʘʷ. 

ʇʝʨʝʜ ʜʦʝʥʠʝʤ ʚʳʤʷ ʢʦʨʦʚ ʦʙʨʘʙʘʪʳʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ. 

ʆʙʨʘʙʦʪʢʘ ʚʳʤʝʥʠ ʧʨʦʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʤʷ ʚʳʪʠʨʘʶʪ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʡ ʩʘʣʬʝʪʢʦʡ. ʇʦʩʣʝ ʦʙʩʫʰʠʚʘʥʠʷ ʧʨʦʠʟʚʦʜʷʪ ʤʘʩʩʘʞ ʚʳʤʝʥʠ [6]. 

ʇʝʨʝʜ ʜʦʝʥʠʝʤ ʫʜʘʣʷʶʪ çʤʠʢʨʦʙʥʳʝ ʧʨʦʙʢʠè, ʚʨʫʯʥʫʶ ʩʜʘʠʚʘʷ ʧʝʨʚʳʝ ʩʪʨʫʡ-

ʢʠ ʤʦʣʦʢʘ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʢʨʫʞʢʫ ʩ ʩʝʪʢʦʡ ʠ ʤʝʥʠʩʢʦʤ, ʦʢʨʘʰʝʥʥʫʶ ʚ ʯʝʨʥʳʡ 

ʮʚʝʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦ ʥʘʣʠʯʠʶ ʭʣʦʧʴʝʚ, ʩʣʠʟʠ ʠ ʛʥʦʷ ʠʣʠ ʢʨʦʚʠ ʚʳʷʚʠʪʴ ʧʘʪʦ-

ʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʤʝʥʠ ʠ ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʙʘʢʪʝʨʠʡ ʚ 

ʤʦʣʦʢʦ. ʅʘʜʝʚʘʥʠʝ ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ ʥʘ ʩʦʩʢʠ ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ʢʦʨʦʚʘ çʧʦʜʧʫʩʢʘʝʪè ʤʦʣʦʢʦ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦʠʣʴʥʳʝ ʩʪʘʢʘʥʳ ʚʤʝʩʪʝ ʩ 

ʢʦʣʣʝʢʪʦʨʦʤ ʙʝʨʫʪ ʦʜʥʦʡ ʨʫʢʦʡ, ʘ ʜʨʫʛʦʡ ʦʪʢʨʳʚʘʶʪ ʟʘʞʠʤ ʠʣʠ ʢʣʘʧʘʥʳ, ʧʦʜ-

ʚʦʜʷʪ ʘʧʧʘʨʘʪ ʧʦʜ ʚʳʤʷ ʠ ʧʦʦʯʝʨʝʜʥʦ ʥʘʜʝʚʘʶʪ ʩʪʘʢʘʥʳ ʥʘ ʩʦʩʢʠ, ʥʘʯʠʥʘʷ ʩ 

ʟʘʜʥʝʛʦ ʩʦʩʢʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ. ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʤʘʩʩʘʞ ʥʘʯʠʥʘʶʪ, 

ʢʦʛʜʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʤʦʣʦʢʦʦʪʜʘʯʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʠʟ ʪʨʝʭ ʩʦʩʢʦʚ. 

ʉʥʷʚ ʩʪʘʢʘʥʳ ʠ ʧʦʜʜʝʨʞʠʚʘʷ ʠʭ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʪʢʨʳʚʘʶʪ ʥʘ 1-2 

ʩʝʢʫʥʜʳ ʟʘʞʠʤ ʠʣʠ ʢʣʘʧʘʥ ʜʣʷ ʦʪʩʘʩʳʚʘʥʠʷ ʦʩʪʘʚʰʝʛʦʩʷ ʚ ʩʪʘʢʘʥʘʭ ʤʦʣʦʢʘ. 

ʇʦʩʣʝ ʜʦʝʥʠʷ ʩʦʩʢʠ ʥʘʩʫʭʦ ʚʳʪʠʨʘʶʪ ʩʫʭʠʤ ʧʦʣʦʪʝʥʮʝʤ ʠ ʩʤʘʟʳʚʘʶʪ ʠʭ ʘʥʪʠ-

ʩʝʧʪʠʯʝʩʢʦʡ ʵʤʫʣʴʩʠʝʡ. 

ɼʣʷ ʜʝʟʠʥʬʝʢʮʠʠ ʚʳʤʝʥʠ ʢʦʨʦʚ ʧʝʨʝʜ ʜʦʝʥʠʝʤ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʩʨʝʜʩʪ-

ʚʘ, ʢʘʢ: 

DesFoam ï ʛʝʣʴ-ʤʳʣʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʤʝʥʠ ʧʝʨʝʜ ʜʦʝʥʠʝʤ ʩ ʜʝʟʠʥʬʠʮʠ-

ʨʫʶʱʝʤ ʵʬʬʝʢʪʦʤ. ʉʥʠʞʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʢʦʨʦʚ ʤʘʩʪʠʪʘ. ʕʬʬʝʢʪʠʚʝʥ 
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ʜʣʷ ʝʞʝʜʥʝʚʥʦʡ ʛʠʛʠʝʥʳ ʚʳʤʝʥʠ ʠ ʩʦʩʢʦʚ ʢʦʨʦʚ, ʘ ʪʘʢʞʝ ʜʨʫʛʦʛʦ ʤʦʣʦʯʥʦʛʦ 

ʩʢʦʪʘ ʧʝʨʝʜ ʜʦʝʥʠʝʤ.  

ɸʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ:  

1) ʍʣʦʨʛʝʢʩʠʜʠʥ ï ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʳʤʝʥʠ.  

2) ʂʦʤʧʣʝʢʩ ʧʨʠʨʦʜʥʳʭ ʵʢʩʪʨʘʢʪʦʚ ï ʫʩʧʦʢʘʠʚʘʝʪ ʠ ʩʤʷʛʯʘʝʪ ʢʦʞʫ ʩʦʩʢʘ. 

3) ɻʣʠʮʝʨʠʥ ï ʧʨʠʜʘʸʪ ʛʣʘʜʢʦʩʪʴ ʠ ʵʣʘʩʪʠʯʥʦʩʪʴ, ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʠʤʠ ʫʚ-

ʣʘʞʥʷʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [7]. 

SalvoDip B ï ʛʫʩʪʦʝ, ʥʝ ʩʪʝʢʘʶʱʝʝ ʩ ʩʦʩʢʦʚ ʩʨʝʜʩʪʚʦ, ʠʩʧʦʣʴʟʫʶʱʝʝʩʷ 

ʪʦʣʴʢʦ ʤʝʪʦʜʦʤ ʦʢʫʥʘʥʠʷ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʤʝʥʠ ʧʦʩʣʝ ʜʦʝʥʠʷ. ʐʝʩʪʠʢʦʤʧʦ-

ʥʝʥʪʥʳʡ ʙʘʨʴʝʨʥʳʡ ʢʦʤʧʣʝʢʩ LaXplosion ʵʬʬʝʢʪʠʚʥʦ ʫʥʠʯʪʦʞʘʝʪ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʳ ʠ ʙʝʨʝʞʥʦ ʫʭʘʞʠʚʘʝʪ ʟʘ ʢʦʞʝʡ ʩʦʩʢʦʚ [4]. 

 

ʉʘʥʠʪʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʭʨʘʥʝʥʠʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʀʤʝʝʪʩʷ ʧʨʦʤʳʚʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʮʠʨʢʫʣʷʨʥʦʡ ʧʨʦ-

ʤʳʚʢʠ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ - ʜʦʠʣʴʥʳʭ ʩʪʘʢʘʥʦʚ, ʰʣʘʥʛʦʚ ʠ ʪʨʫʙ.  

ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʧʨʦʤʳʚʢʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

1. ʄʳʪʴʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʝʧʣʦʡ ʯʠʩʪʦʡ ʚʦʜʦʡ ʩ ʮʝʣʴʶ ʫʜʘʣʝʥʠʷ 

ʬʨʘʛʤʝʥʪʦʚ ʤʦʣʦʢʘ ʠʟ ʪʨʫʙ ï 5 ʤʠʥ.  

2. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʮʠʨʢʫ-

ʣʠʨʦʚʘʥʠʷ. ɺ ʟʠʤʥʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʠʪʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʚʝʪʫʝʪ 2 ʮʠʢʣʘ ʤʦʡʢʠ, 

ʚʦ 2-ʦʤ ʮʠʢʣʝ ʩʥʠʟʠʚ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ (ʢʠʩʣʦʪʳ ʣʠʙʦ 

ʱʝʣʦʯʠ) ʚʧʣʦʪʴ ʜʦ 0,2% (0,2 ʣ ʥʘ 100 ʣ ʚʦʜʳ), ʣʠʙʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʦʙʘ ʮʠʢʣʘ 

ʤʦʡʢʠ (ʩʥʘʯʘʣʘ ʩ ʢʠʩʣʦʪʦʡ ʧʦʪʦʤ ʩ ʱʝʣʦʯʴʶ).  

3. ɿʘʚʝʨʰʘʶʱʝʝ ʦʧʦʣʘʩʢʠʚʘʥʠʝ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ï 10 ʤʠʥʫʪ. ɺʦ-

ʜʘ ʪʝʤʧʝʨʘʪʫʨʦʡ 20-25 ʛʨʘʜʫʩʦʚ ʎʝʣʴʩʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤʠ ʫʞʝ 

ʧʦʩʣʝ ʦʧʦʣʘʩʢʠʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʠʥʜʠʢʘʪʦʨʥʫʶ ʙʫʤʘʛʫ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ, ʥʝ 

ʩʦʭʨʘʥʠʣʠʩʴ ʣʠ ʩʨʝʜʩʪʚʘ ʧʨʦʤʳʚʢʠ ʚ ʪʨʫʙʘʭ. 

ɼʣʷ ʤʦʡʢʠ ʜʦʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ: 

CircoTop SFM ï ʢʠʩʣʦʪʥʦʝ, ʞʠʜʢʦʝ, ʤʦʶʱʝʝ ʩʨʝʜʩʪʚʦ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʦʝ ʩ ʮʝʣʴʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʦʤʳʚʢʠ ʜʦʠʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʭʦʣʦʜʠʣʴ-

ʥʠʢʦʚ ʤʦʣʦʢʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʦʜʳ ʪʦʪ ʠʣʠ ʠʥʦʡ ʞʝʩʪʢʦʩʪʠ [8].  

CircoTop AFM ï ʱʝʣʦʯʥʦʝ, ʞʠʜʢʦʝ, ʩʦʜʝʨʞʘʱʝʝ ʘʢʪʠʚʥʳʡ ʭʣʦʨ ʤʦʶʱʝʝ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʜʦʠʣʴʥʳʭ ʠ ʭʦʣʦʜʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. ʇʦʜʭʦʜʠʪ ʜʣʷ ʪʱʘʪʝʣʴʥʦʡ 

ʧʨʦʤʳʚʢʠ ʚ ʚʦʜʝ ʣʶʙʦʡ ʞʝʩʪʢʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʆʆʆ çɸʛʨʦʤʠʨè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦ-

ʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʦʣʦʯʥʦʡ ʧʦʩʫʜʳ ʧʫʪʝʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ. ɽʞʝʜʥʝʚʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʞʠʚʦʪʥʳʭ, ʧʦʤʝ-

ʱʝʥʠʷʤʠ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʠʢʨʦʢʣʠʤʘʪʦʤ, ʘ ʪʘʢʞʝ ʟʘ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʤʦʣʦʢʘ. ɽʞʝʥʝʜʝʣʴʥʦ ʧʨʦʚʦʜʷʪ ʩʘʥʠʪʘʨʥʳʡ ʜʝʥʴ. ʆʜʠʥ ʨʘʟ ʚ ʤʝʩʷʮ ʧʨʦ-

ʚʦʜʷʪ ʛʝʥʝʨʘʣʴʥʫʶ ʫʙʦʨʢʫ. ɽʞʝʤʝʩʷʯʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ ʢʦʨʦʚ, ʟʘʙʦʣʝʚʰʠʭ ʤʘʩ-

ʪʠʪʦʤ. ɼʝʟʠʥʬʝʢʮʠʶ ʧʦʤʝʱʝʥʠʡ ʠ ʜʝʨʘʪʠʟʘʮʠʶ ʧʨʦʚʦʜʷʪ 1 ʨʘʟ ʚ ʤʝʩʷʮ ʠ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ. ʂʦʥʪʨʦʣʴ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʣʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʫʪʝʤ 
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ʚʟʷʪʠʷ ʩʤʳʚʦʚ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʢʘʭ ʠ ʘʥʘʣʠʟ ʚ ɻɹʋ ʗʆ çʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪ-

ʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè ʧʨʦʚʦʜʷʪ 4 ʨʘʟʘ ʚ ʛʦʜ. 

ɺʳʚʦʜʳ 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʣʦʢʘ ʚ ʆʆʆ çɸʛʨʦʤʠʨè ʗʨʦʩʣʘʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ: 
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ʂʠʩʣʦʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʥʘʧʠʪʢʠ ï ʵʪʦ ʧʨʦʜʫʢʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʠʟ 

ʮʝʣʴʥʦʛʦ, ʦʙʝʟʞʠʨʝʥʥʦʛʦ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʤʦʣʦʢʘ ʠʣʠ ʩʣʠʚʦʢ ʧʫʪʝʤ ʚʥʝʩʝ-

ʥʠʷ ʟʘʢʚʘʩʦʢ, ʩʦʟʜʘʥʠʷ ʫʩʣʦʚʠʡ ʜʣʷ ʩʢʚʘʰʠʚʘʥʠʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʤʝʩʠ ʠ ʧʦ-

ʣʫʯʝʥʠʷ ʩʛʫʩʪʢʘ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʠʩʪʳʝ ʢʫʣʴʪʫʨʳ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢ-

ʪʝʨʠʡ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʣʠ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʜʨʦʞʞʝʡ ʠʣʠ ʫʢʩʫʩʥʦʢʠʩʣʳʭ ʙʘʢʪʝ-

ʨʠʡ. ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʥʝʢʦʪʦʨʳʭ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 
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ʧʠʱʝʚʳʝ, ʚʢʫʩʦʚʳʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʠʭ ʧʠʱʝʚʫʶ ʠ 

ʜʠʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʩʩʦʨʪʠʤʝʥʪ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʥʘʧʠʪʢʦʚ 

ʠ ʦʩʦʙʝʥʥʦ ʡʦʛʫʨʪʦʚ ʚ ʈʦʩʩʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. ʅʘ ʨʳʥʢʝ ʢʠʩʣʦʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʧʨʦʩʦʤ, ʥʘʭʦʜʷʪʩʷ ʩʦʪʥʠ ʝʛʦ 

ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʘʢʪʠʚʥʦ ʨʝʢʣʘʤʠʨʫʶʪʩʷ, ʧʦʵʪʦʤʫ ʩʦʙʣʘʟʥ ʧʦʜ-

ʜʝʣʘʪʴ ʠʣʠ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʫʪʝʤ ʨʘʟʣʠʯʥʦʛʦ ʚʠ-

ʜʘ ʬʘʣʴʩʠʬʠʢʘʮʠʡ ʚʩʝʛʜʘ ʠʤʝʝʪʩʷ ʢʘʢ ʫ ʨʝʘʣʠʟʘʪʦʨʘ, ʪʘʢ ʠ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢʠ-

ʩʣʦʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ [1]. 

ʄʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: 2 ʦʙʨʘʟʮʘ ʩʤʝʪʘʥʳ ʠ 2 ʦʙʨʘʟʮʘ ʡʦʛʫʨʪʘ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʯʥʦʢʠʩʣʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ɹɻʂʇ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʪʜʝʣ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʠ ɻɹʋ ʗʆ çʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè. 

ʄʝʪʦʜʳ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ɹɻʂʇ, ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʞʠʨʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ 

ʞʠʨʦʤʝʨʘ [2,3]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʝʟʫʣʴʪʘʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʙʘ ˉ1 ʠ ˉ2 ʩʤʝʪʘʥʘ ʨʝʟʫʣʴʪʘʪʳ: ʎʚʝʪ ʦʙʨʘʟʮʦʚ - ʙʝʣʳʝ, ʨʘʚʥʦʤʝʨʥʳʝ 

ʧʦ ʚʩʝʡ ʤʘʩʩʝ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʦʪʪʝʥʢʦʚ. ɺʢʫʩ ʠ ʟʘʧʘʭ ʦʙʨʘʟʮʦʚ - ʯʠʩʪʳʝ, ʢʠ-

ʩʣʦʤʦʣʦʯʥʳʝ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ, ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʭ, ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʩʤʝʪʘʥʝ 

ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʘ. ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʢʦʥʩʠʩʪʝʥʮʠʷ - ʦʜʥʦʨʦʜʥʳʝ, ʚ ʤʝʨʫ ʛʫʩʪʳʝ, 

ʙʝʟ ʢʨʫʧʠʥʦʢ ʞʠʨʘ ʠ ʙʝʣʢʘ, ʚʠʜ ʛʣʷʥʮʝʚʠʪʳʡ. 

ʇʨʦʙʘ ˉ3 ʠ ˉ4 ʡʦʛʫʨʪ ʨʝʟʫʣʴʪʘʪʳ: ʎʚʝʪ ʦʙʨʘʟʮʦʚ - ʙʣʝʜʥʦ-ʨʦʟʦʚʳʡ, ʦʜ-

ʥʦʨʦʜʥʳʡ ʚʦ ʚʩʝʡ ʤʘʩʩʝ. ɺʢʫʩ ʠ ʟʘʧʘʭ ʦʙʨʘʟʮʦʚ - ʢʠʩʣʦʤʦʣʦʯʥʳʝ, ʩ ʢʣʫʙʥʠʯ-

ʥʳʤ ʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʥʘʧʦʣʥʠʪʝʣʶ; ʚ ʤʝʨʫ ʩʣʘʜʢʠʡ ʚʢʫʩ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ ʢʦʥʩʠʩʪʝʥʮʠʷ - ʦʜʥʦʨʦʜʥʘʷ ʧʦ ʚʩʝʡ ʤʘʩʩʝ, ʚʷʟʢʘʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʇʨʦʙʘ ˉ 1,2,3,4 ʨʝʟʫʣʴʪʘʪʳ: 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ, Áʊ ï ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 86, 88, 

91 ʠ 95 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʨʥʦʩʪʠ, % - 20, 20, 3,1 ʠ 3,5,ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ ʈ 5867-90 çʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʨʘè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʯʥʦʢʠʩʣʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʂʆɽ/̒̍ïʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʦʨʤʝ ʠ ʩʦʩʪʘʚʣʷʶʪ 7,3 * ρπ , 7,8* ρπ, 5,6 * ρπ, 6,2* ρπ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ ɹɻʂʇ ï ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʚ0,001 ̒  ̍ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ, ʯʪʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 32901-2014 çʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ. ʄʝ-

ʪʦʜʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè. 

ɺʳʚʦʜʳ 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʠʩʣʦʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʣʦʯʥʦ-
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ʢʠʩʣʳʭ ʙʘʢʪʝʨʠʡ, ɹɻʂʇ, ʢʠʩʣʦʪʥʦʩʪʠ ʠ ʞʠʨʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʞʠʨʦʤʝʨʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʦʣʦʯʥʦʢʠʩʣʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ɹɻʂʇ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʯʝʪʳʨʝ ʦʙʨʘʟʮʘ ʩʤʝʪʘʥʳ ʠ ʡʦʛʫʨʪʘ ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʠʩ-

ʧʳʪʘʥʠʷ [4]. 
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Annotation. The rules and methods of veterinary and sanitary examination of 

raw milk have been studied. The data of organoleptic and laboratory studies are pre-

sented in order to determine the safety and suitability of raw milk for further pro-

cessing.  

Keywords: milk, raw milk, veterinary and sanitary examination, safety 

 

ʄʦʣʦʢʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʩʦ-

ʩʪʘʚ ʝʛʦ ʚʭʦʜʠʪ ʦʢʦʣʦ 200 ʚʝʱʝʩʪʚ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʤʦ-

ʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ. ʉʘʤʳʤʠ ʛʣʘʚʥʳʤʠ ʠ ʦʩʥʦʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʙʝʣʢʠ, 

ʞʠʨ, ʤʦʣʦʯʥʳʡ ʩʘʭʘʨ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ. ɹʝʣʢʠ ʤʦʣʦʢʘ ʩʦʜʝʨʞʘʪ 20 ʘʤʠʥʦ-

ʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠʧʪʦʬʘʥ, ʣʠʟʠʥ, ʤʝʪʠʦʥʠʥ, ʣʝʮʠʪʠʥ ʠ ʜʨʫʛʠʝ, ʷʚʣʷʶʱʠʝ-

ʩʷ ʥʝʟʘʤʝʥʠʤʳʤʠ. 

ɺ ʤʦʣʦʢʝ ʩʦʜʝʨʞʠʪʩʷ 25 ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʶʪʩʷ ʥʝʧʨʝʜʝʣʴʥʳʤʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʝʛʢʦ ʫʩʚʘʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝ-

ʢʘ. ʄʦʣʦʯʥʳʡ ʩʘʭʘʨ (ʣʘʢʪʦʟʘ) ʣʠʰʴ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥ ʙʨʦʞʝʥʠʶ ʚ 

ʢʠʰʝʯʥʠʢʝ ʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʫʩʚʘʠʚʘʝʪʩʷ. ɺ ʤʦʣʦʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʡ 

ʩʧʠʩʦʢ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʢʘʣʴʮʠʡ, ʢʘʣʠʡ, ʥʘʪʨʠʡ, ʤʘʛʥʠʠ, ʬʦʩʬʦʨ, 

ʩʝʨʘ ʠ ʜʨʫʛʠʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʦʨʛʘʥʠʟʤʝ [1]. 

ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʝʛʤʝʥʪʦʤ ʚ ʩʬʝʨʝ ʧʠʪʘʥʠʷ ʯʝʣʦ-

ʚʝʢʘ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʩʪʘʚʠʪʴ ʧʦʣʥʦʮʝʥʥʳʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʨʘʮʠʦʥ. ʄʦʣʦʢʦ 

ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦʩʦʤ ʥʘʩʝʣʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʧʠʪʘʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘ-

ʟʠʶ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʄʝʞʜʫ ʪʝʤ, ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʤʦʣʦʢʦ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʨʘʟ-

ʣʠʯʥʦʛʦ ʨʦʜʘ ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʘ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʜʦʡʢʠ, 

ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʟʘʙʦʣʝʚʘʥʠʷʭ 

ʢʦʨʦʚ ʤʦʞʝʪ ʦʙʩʝʤʝʥʷʪʴʩʷ ʧʘʪʦʛʝʥʥʦʡ ʠ ʪʦʢʩʠʢʦ-ʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ, ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʝʡ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʠ ʤʦʣʦʜʥʷʢʘ ʞʠʚʦʪʥʳʭ. 

ʇʦʪʨʝʙʠʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʘʪʴ ʙʝʟʦʧʘʩʥʫʶ ʠ ʢʘʯʝʩʪʚʝʥʥʫʶ ʧʨʦʜʫʢ-

ʮʠʶ, ʧʦʵʪʦʤʫ ʮʝʣʴ ʨʘʙʦʪʳ ʩʦʩʪʦʷʣʘ ʚ ʠʟʫʯʝʥʠʠ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʥʘ ʙʘʟʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦ-ʢʦʥʪʨʦʣʴʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʆʆʆ çʈʘʤʦʟè ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʝʛʦ ʧʨʠʛʦʜʥʦ-

ʩʪʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʠ ɻʆʉʊ [2]. 

ʄʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʦʣʦʢʦ-ʩʳʨʴʸ, ʧʦʩʪʫʧʠʚʰʝʝ ʠʟ ʪʨʸʭ ʢʨʫʧʥʝʡʰʠʭ 

ʭʦʟʷʡʩʪʚ ʈʳʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠ-

ʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʆʆʆ çʈʘʤʦʟè. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:  

¶ ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦ ɻʆʉʊ 28283-2015; 

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 
"ʃʘʢʪʘʥ 1-4 M" ʠ ʧʦ ɻʆʉʊ 5867-90; 

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦ ɻʆʉʊ 3624-92; 

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʢʘʯʝʩʪʚʘ ʤʦʣʦʢʘ 
"ʃʘʢʪʘʥ 1-4 M" ʠ ʧʦ ɻʆʉʊ 25179-2014 [3]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʝʟʫʣʴʪʘʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 240 ʧʨʦʙ ʤʦʣʦʢʘ-ʩʳʨʴʷ. ʄʦ-

ʣʦʢʦ ʠʤʝʝʪ ʚ ʩʨʝʜʥʝʤ ʮʚʝʪ ʦʪ ʙʝʣʦʛʦ ʜʦ ʣʸʛʢʦʛʦ ʢʨʝʤʦʚʦʛʦ, ʚʢʫʩ ʠ ʟʘʧʘʭ ʯʠʩʪʳʡ 

ʠ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʦʜʥʦʨʦʜʥʘʷ ʙʝʟ ʦʩʘʜʢʘ ʠʣʠ ʭʣʦʧʴʝʚ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ɻʆʉʊ ʈ 52054-2003. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʞʠʨʘ: 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 96 ʧʨʦʙ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʞʠʨʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʤ ʤʦʣʦʢʦ 1 ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ~3,1%, 2 ʭʦʟʷʡʩʪʚʘ ~3,8%, 3 ʭʦ-

ʟʷʡʩʪʚʘ ~3,1%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ɻʆʉʊ ʈ 52054-2003. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʩʣʦʪʥʦʩʪʠ: 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 48 ʧʨʦʙ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʠ-

ʩʣʦʪʥʦʩʪʠ. ɺ ʩʨʝʜʥʝʤ ʤʦʣʦʢʦ 1 ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ~18,5
ʦ
ʊ, 2 ʭʦʟʷʡʩʪʚʘ ~20,3

ʦ
ʊ, 3 

ʭʦʟʷʡʩʪʚʘ ~17,6
ʦ
ʊ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ɻʆʉʊ ʈ 52054-

2003. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ: 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 48 ʧʨʦʙ ʤʦʣʦʢʘ-ʩʳʨʴʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ. ɺ ʩʨʝʜʥʝʤ ʤʦʣʦʢʦ 1 ʭʦʟʷʡʩʪʚʘ ʠʤʝʝʪ ~3,15%, 2 ʭʦʟʷʡʩʪʚʘ 

~3,24%, 3 ʭʦʟʷʡʩʪʚʘ ~3,05%, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ɻʆʉʊ ʈ 52054-2003. 

ɺʳʚʦʜʳ 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ-ʩʳʨʴʷ. 

ʆʮʝʥʠʚʘʣʠʩʴ ʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ, ʤʘʩʩʦʚʫʶ ʜʦʣʶ ʞʠʨʘ ʠ ʙʝʣʢʘ. ʋʯʠ-

ʪʳʚʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʤʦʣʦʢʦ ʩʳʨʴʸ, ʧʦʩʪʫʧʘʶʱʝʝ ʠʟ ʜʘʥʥʳʭ ʭʦʟʷʡʩʪʚ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ, ʠ ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʠʜʪʠ ʥʘ ʜʘʣʴʥʝʡʰʫʶ ʧʝʨʝʨʘʙʦʪʢʫ. 
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ʨʠʶ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ [ʊʝʢʩʪ] / ʅ.ɻ. ʗʨʣʳʢʦʚ, ɽ.ʄ. ʉʫʙʙʦʪʠʥʘ // ɺʝʪʝʨʠʥʘʨ-
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ʛʠʜʨʦʙʠʦʥʪʦʚ ʥʘ ʨʳʥʢʠ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʨʳʙʦʚʦʜʯʝʩʢʠʝ  ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʨʛʘ-
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ʂʘʩʧʠʡʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʚʳʣʦʚʝ ʠ ʧʝʨʝ-

ʨʘʙʦʪʢʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʨʦʤʳʩʣʦʚʦʡ ʨʳʙʳ [1].  

ʄʷʩʦ ʨʳʙʳ, ʥʘʨʷʜʫ ʩ ʝʛʦ ʧʠʱʝʚʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʡ 

ʦʪʨʘʚʣʝʥʠʷ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʣʶʜʝʡ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʨʳʙʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʨʘʞʝʥʘ 30 ʚʠʜʘʤʠ ʛʝʣʴʤʠʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴ-

ʝʟʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʠ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʨʳʙʝ ʢʘʢ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤ ʩʳʨʴʝ [2]. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʨʳʙʳ ɺʝʨʭʥʝʚʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʧʘʨʘʟʠʪʘʨ-

ʥʳʭ ʙʦʣʝʟʥʝʡ. 

ʄʝʪʦʜʠʢʘ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ  ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʘʟʠʪʦʣʦʛʠʠ 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʠʤ. ʀ.ɼ. ʇʘʧʘʥʠʥʘ ʈɸʅ, ʧʦʩʝʣʢʘ 

ɹʦʨʦʢ ʅʝʢʦʫʟʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ [3]. 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʚʠʜʦʚ ʨʳʙ: ʩʠʥʝʮ, 

ʣʝʱ, ʱʫʢʘ, ʧʦ 5 ʵʢʟʝʤʧʣʷʨʦʚ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʧʦʩʪʫʧʠʚʰʠʝ ʠʟ ʫʩʪʴʷ ʨʝʢ ʀʣʴʜʴ, 

ʉʫʥʦʛʘ, ʃʘʪʢʘ. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʥʝʰ-

ʥʠʭ ʧʦʢʨʦʚʦʚ, ʞʘʙʨ, ʛʣʘʟ, ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʠ ʦʨʛʘʥʦʚ, ʩʝʨʜʮʘ, ʧʝʯʝʥʠ, ʞʝʣʯʥʦʛʦ 

ʧʫʟʳʨʷ, ʩʝʣʝʟʝʥʢʠ, ʧʦʯʢʠ, ʧʣʘʚʘʪʝʣʴʥʦʛʦ ʠ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ, 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʤʳʰʮ ʛʦʣʦʚʥʦʛʦ ʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ [4, 5, 6]. 

ʈʝʟʫʣʴʪʘʪʳ  
ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʦʙʨʘʟʮʳ ʧʨʝ-

ʜʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʫʢʘ-

ʟʘʥʥʳʤ ʚ  ʉʘʥʇʠʥ 2.3.2.1078-01 ʠ ɻʆʉʊ 7631-85 çʈʳʙʘ, ʤʦʨʩʢʠʝ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʝ, ʤʦʨʩʢʠʝ ʙʝʩʧʦʟʚʦʥʦʯʥʳʝ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʨʘʚʠʣʘ ʧʨʠʝʤʢʠ, 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ ʜʣʷ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡè. ʇʦʚʝʨʭʥʦʩʪʴ ʨʦʚʥʘʷ, ʯʠʩʪʘʷ, ʧʣʦʪʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʟʘʧʘ-

ʭʘ, ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ, ʙʫʣʴʦʥ ʧʨʠ ʧʨʦʙʝ ʚʘʨʢʠ ʧʨʦʟʨʘʯʥʳʡ, ʘʨʦʤʘʪ-

ʥʳʡ, ʩʦʜʝʨʞʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʣʝʩʪʢʠ ʞʠʨʘ, ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʦʙʨʘʟʮʳ 

ʩʠʥʮʘ ˉ 3 ʠʟ ʫʩʪʴʷ ʨʝʢʠ ʀʣʴʜʴ, ʩʠʥʮʘ ˉ 1 ʠ ʣʝʱʘ ˉ 4 ʠʟ ʫʩʪʴʷ ʨʝʢʠ  ʉʫʥʦʛʘ, ʘ  

ʪʘʢʞʝ ʦʙʨʘʟʮʘ  ʩʠʥʮʘ ˉ 1 ʠʟ ʫʩʪʴʷ ʨʝʢʠ ʃʘʪʢʘ, ʚ ʢʦʪʦʨʳʭ ʝʛʦ ʥʝʪ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʥʘʨʫʞʝʥʦ:  ʫ 

ʦʙʨʘʟʮʘ ʩʠʥʮʘ ˉ 3 ʠʟ ʫʩʪʴʷ ʨʝʢʠ ʀʣʴʜʴ, ʩʠʥʮʘ ˉ 1 ʠ ʣʝʱʘ ˉ1 ʠ ˉ 4 ʠʟ ʫʩʪʴʷ 

ʨʝʢʠ  ʉʫʥʦʛʘ, ʘ  ʪʘʢʞʝ ʫ ʦʙʨʘʟʮʘ  ʩʠʥʮʘ ˉ 1 ʨʝʢʠ ʃʘʪʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʛʠʜʨʝʤʠʷ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʠʩʪʦʱʝʥʠʝ, ʙʨʶʰʢʦ ʚʟʜʫʪʦ, ʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʚʠʜʥʳ ʣʠʛʫ-

ʣʳ. ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɺʳʚʦʜʳ 

ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʦʧʘʩʥʳʭ ʠ ʥʦʚʳʭ, ʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʳʭ ʧʘʨʘʟʠʪʘʨ-

ʥʳʭ ʙʦʣʝʟʥʝʡ, ʦʙʱʠʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʨʳʙ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʭʨʘʥʝʥʠʷ ʟʜʦ-

ʨʦʚʴʷ ʣʶʜʝʡ ʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʩʪʠ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʠʪʴ ʚ ʧʨʦʚʝʜʝ-

ʥʠʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʨʝʯʥʦʡ ʨʳʙʳ ʛʝʣʴʤʠʥʪʦʣʦʛʠʯʝʩʢʦʝ ʠ 
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ʂʫʨʠʥʳʝ ʷʡʮʘ ï ʙʦʛʘʪʳʡ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ. 

ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ ʙʝʣʢʦʚ, ʞʠʨʦʚ, 

ʚʠʪʘʤʠʥʦʚ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʜʝʣʘʶʪ ʷʡʮʘ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʜʣʷ ʦʨʛʘ-

ʥʠʟʤʘ. ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʧʦʣʴʟʘ ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʘʣʠ ʟʘʣʦʛʦʤ ʩʪʘʙʠʣʴʥʦʛʦ 

ʩʧʨʦʩʘ ʥʘ ʨʳʥʢʝ [1]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʢʫʨʠʥʳʝ ʷʡʮʘ ʠ ʧʨʦʜʫʢʪʳ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʚʨʝʜ, ʝʩʣʠ ʧʝʨʝʜ ʨʝʘʣʠʟʘʮʠʝʡ ʦʥʠ ʥʝ ʧʨʦʰʣʠ ʧʨʦ-

ʚʝʨʢʫ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɺʳʧʫʩʢ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʦʦʘʥʪʨʦʧʦʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ ʵʢʩʧʝʨʪʦʚ [2, 3].  

ʎʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʝʪʝ-

ʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ, ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ 

ʢʫʨʠʥʳʭ ʷʠʮ, ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ, ʜʦʤʘʰʥʠʭ ʢʫʨʠʥʳʭ ʷʠʮ, 

ʞʠʜʢʦʛʦ ʤʝʣʘʥʞʘ. 

ʄʝʪʦʜʠʢʘ 

ʀʩʧʳʪʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʢʘʬʝʜʨʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʫʞʠʣʠ: ʷʡʮʘ ʢʫʨʠʥʳʝ ʧʠʱʝʚʳʝ ʩʪʦʣʦʚʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʆ çʆʢʩʢʦʝè (ʈʷʟʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʷʟʘʥʩʢʠʡ ʨʘʡʦʥ) ʦʪʙʦʨʥʦʡ, 

ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ; ʷʡʮʘ ʢʫʨʠʥʳʝ ʜʦʤʘʰʥʠʝ ʠʟ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦ-

ʟʷʡʩʪʚʘ (ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʗʨʦʩʣʘʚʩʢʠʡ ʨʘʡʦʥ, ʜʝʨʝʚʥʷ ʇʦʜʚʷʟʥʦʚʦ); ʤʝ-

ʣʘʥʞ ʞʠʜʢʠʡ ʧʘʩʪʝʨʠʟʦʚʘʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆɸʆ çɺʦʣʞʘʥʠʥè (ʗʨʦʩʣʘʚʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʈʳʙʠʥʩʢʠʡ ʨʘʡʦʥ) 

ʆʪʙʦʨ ʧʨʦʙ ʢʫʨʠʥʳʭ ʷʠʮ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 31654-2012 çʗʡ-

ʮʘ ʢʫʨʠʥʳʝ ʧʠʱʝʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè.  

ɺʩʝʛʦ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 84 ʧʨʦʙ, ʠʟ ʢʦʪʦʨʳʭ: 16 ʧʨʦʙ ʷʠʮ ʦʪʙʦʨʥʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ï ʦʙʨʘʟʝʮ ˉ 1; 16 ʧʨʦʙ ʷʠʮ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ï ʦʙʨʘʟʝʮ ˉ 2; 16 ʧʨʦʙ ʷʠʮ 

ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ ï ʦʙʨʘʟʝʮ ˉ 3; 36 ʧʨʦʙ ʜʦʤʘʰʥʠʭ ʷʠʮ ï ʦʙʨʘʟʝʮ ˉ 4. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʘʬʝʜʨʝ ʚʝ-

ʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʗʨʦʩʣʘʚʩʢʦʡ ɻʉʍɸ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʷʠʮ ʧʨʦ-

ʚʦʜʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 31654 2012 

çʗʡʮʘ ʢʫʨʠʥʳʝ ʧʠʱʝʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè, çʇʨʘʚʠʣ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʷʠʮ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳè ʦʪ 01.06.1981 [1]. 

ʆʚʦʩʢʦʧʠʶ ʷʠʮ ʧʨʦʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 31654-2012 ʩ ʧʦʤʦʱʴʶ ʧʨʠ-

ʙʦʨʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʢʫʨʠʥʳʭ ʷʠʮ ʇʂʗ-10.  

ʀʟ ʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ ʷʠʮ, ʠʥʜʝʢʩ ʬʦʨʤʳ, ʠʥʜʝʢʩ 

ʞʝʣʪʢʘ, ʝʜʠʥʠʮʳ ʍʘʫ. ʗʡʮʘ ʚʟʚʝʰʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʣʘʙʦʨʘʪʦʨʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʚʝʩʦʚ ɺʄ-153.  

ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʣʘʥʞʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 

31720-2012. çʇʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʷʠʮ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʪʠ-

ʮʳè. ɺʠʟʫʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʣʠ ʚʥʝʰʥʠʡ ʚʠʜ, ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʦʜʥʦʨʦʜʥʦʩʪʴ 
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ʧʨʦʜʫʢʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 30363-2013. ʇʨʦʜʫʢʪʳ ʷʠʯʥʳʝ 

ʞʠʜʢʠʝ ʠ ʩʫʭʠʝ ʧʠʱʝʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʨʠʥʳʭ ʷʠʮ ʠ ʤʝʣʘʥʞʘ ʥʘ ʩʦʦʪʚʝʪʩʪ-

ʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè ʧʨʦʚʦ-

ʜʠʣʠʩʴ ʚ ʦʪʜʝʣʝ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʥʘ ʙʘʟʝ 

ɻɹʋ ʗʆ çʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷè. ʀʩʧʳʪʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 10444.15-94 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚ ʤʝʟʦʬʠʣʴʥʳʭ ʘʥʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚè, ɻʆʉʊ 31659-2012 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʙʘʢʪʝʨʠʡ 

ʨʦʜʘ Salmonellaè, ɻʆʉʊ31747-2012 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʄʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ (ʢʦʣʠʬʦʨʤʥʳʭ 

ʙʘʢʪʝʨʠʡ)è [6, 9, 10]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʥʝʰʥʠʤ ʦʩʤʦʪʨʦʤ ʦʧʨʝʜʝʣʠʣʠ ʩʦʩʪʦʷʥʠʝ ʩʢʦʨʣʫʧʳ. ʉʢʦʨʣʫʧʘ ʦʙʨʘʟʮʦʚ 

ˉ1, ˉ2, ˉ3 ʙʳʣʘ ʟʘʛʨʷʟʥʝʥʘ ʧʷʪʥʘʤʠ ʧʦʤʝʪʘ ʠ ʢʨʦʚʠ: ʦʙʨʘʟʝʮ ˉ1 ï 26,67%, 

ʦʙʨʘʟʝʮ ˉ2 ï 20%, ʦʙʨʘʟʝʮ ˉ3 ï 40%. ʉʢʦʨʣʫʧʘ ʦʙʨʘʟʮʘ ˉ4 ʙʳʣʘ ʯʠʩʪʘʷ. 

ʇʦʚʨʝʞʜʝʥʥʦʩʪʴ ʩʢʦʨʣʫʧʳ ʚʳʷʚʣʝʥʘ ʫ 6,67% ʷʠʮ ʦʙʨʘʟʮʘ ˉ3, ʥʘʙʣʶʜʘ-

ʣʘʩʴ ʥʘʩʝʯʢʘ ï ʪʨʝʱʠʥʘ, ʫ ʦʙʨʘʟʮʘ ˉ1 6,67% ʷʠʮ ʠʤʝʣʠ ʪʝʢ. ʗʡʮʘ ʩ ʜʘʥʥʳʤʠ 

ʧʦʨʦʢʘʤʠ ʷʚʣʷʶʪʩʷ ʥʝʧʦʣʥʦʮʝʥʥʳʤʠ ʠ ʧʦʜʣʝʞʘʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. 

ʋ ʦʙʨʘʟʮʘ ˉ2, ˉ4 ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʩʢʦʨʣʫʧʳ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʨʳʭ ʧʠʱʝʚʳʭ ʢʫʨʠʥʳʭ 

ʷʠʮ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʨʳʭ ʢʫʨʠʥʳʭ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʉʦʦʪʚʝʪʩʪʚʠʝ 
çʇʨʘʚʠʣ ɺʉʕ ʷʠʮ 
ʜʦʤʘʰʥʝʡ ʧʪʠʮʳè 
ʠ            ɻʆʉʊ 31654-2012 

ʆʙʨʘʟʝʮ ˉ1 
ʆʙʨʘʟʝʮ 

ˉ2 
ʆʙʨʘʟʝʮ ˉ3 ʆʙʨʘʟʝʮ ˉ4 

1 2 3 4 5 6 

ʉʦʩʪʦʷʥʠʝ 

ʩʢʦʨʣʫʧʳ 

ʋ 30 % 

ʷʠʮ ʧʷʪʥʘʤʠ 

ʢʨʦʚʠ ʠ ʧʦ-

ʤʝʪʘ; 

ʪʝʢ (10%) 

ʋ 20% 

ʷʠʮ ʥʝ-

ʙʦʣʴʰʠʝ 

ʧʷʪʥʘ 

ʧʦʤʝʪʘ 

ʋ 40% ʷʠʮ 

ʩʢʦʨʣʫʧʘ ʟʘ-

ʛʨʷʟʥʝʥʘ; ʥʘ-

ʩʝʯʢʘ ʷʡʮʘ 

(10%) 

ɹʝʟ 

ʟʘʛʨʷʟʥʝʥʠʡ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙ-
ʨʘʟʝʮ ˉ4 -100% 
ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʆʙʨʘʟʝʮ ˉ1ï

36,67%,  ʦʙʨʘʟʝʮ 
ˉ2ï20% ʦʙʨʘʟʝʮ 
ˉ3 ï 50% 

ʉʦʩʪʦʷʥʠʝ 

ʙʝʣʢʘ 

ʏʠʩʪʳʡ, ʙʝʟ ʤʫʪʠ, ʚʷʟ-

ʢʠʡ, ʧʨʦʟʨʘʯʥʳʡ, ʩ ʞʝʣ-

ʪʦʚʘʪʦ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪ-

ʪʝʥʢʦʤ 

ʋ 30% ʷʠʮ - 
ʯʠʩʪʳʡ, ʧʨʦ-
ʟʨʘʯʥʳʡ, ʙʝʩ-
ʮʚʝʪʥʳʡ, ʥʝʪ 
ʧʣʦʪʥʦʛʦ ʩʣʦʡ 
ʙʝʣ ʢʘ. ʋ 70% 
ʷʠʮ ʯʠʩʪʳʡ, 
ʙʝʟ ʤʫʪʠ, ʚʷʟ-
ʢʠʡ, ʧʨʦʟʨʘʯ-
ʥʳʡ, ʩ ʞʝʣʪʦ-
ʚʘʪʦ- ʟʝʣʝʥʦ-
ʚʘʪʳʤ ʦʪʪʝʥ-
ʢʦʤ 

ʋ 10% ʷʠʮ 

ʤʫʪʥʦʚʘʪʳʡ. ʋ 

ʦʩʪʘʣʴʥʳʭ ̫ ʠʮ 

ʯʠʩʪʳʡ, ʙʝʟ 

ʤʫʪʠ, ʚʷʟʢʠʡ, 

ʧʨʦʟʨʘʯʥʳʡ, ʩ 

ʞʝʣʪʦʚʘʪʦ ʟʝ-

ʣʝʥʦʚʘʪʳʤ ʦʪ-

ʪʝʥʢʦʤ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙ-

ʨʘʟʝʮ ˉ1, 2 ï 100% 

ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʨʘʟʝʮ ˉ3 ï30%,                  

ʦʙʨʘʟʝʮ ˉ4 ï 10% 



234 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 
1 2 3 4 5 6 

ʉʦʩʪʦʷʥʠʝ 

ʞʝʣʪʢʘ 

ʏʠʩʪʳʡ, ʚʷʟ-

ʢʠʡ, ʨʘʚʥʦ-

ʤʝʨʥʦ ʦʢʨʘ-

ʰʝʥʥʳʡ ʚ 

ʦʨʘʥʞʝʚʳʡ 

ʮʚʝʪ 

ʏʠʩʪʳʡ, ʚʷʟʢʠʡ, ʨʘʚʥʦ-

ʤʝʨʥʦ ʦʢʨʘʰʝʥʥʳʡ ʚ 

ʞʝʣʪʳʡ ʮʚʝʪ 

ʋ 10% ʷʠʮ 
ʯʠʩʪʳʡ, ʥʝʨʘʚ-
ʥʦʤʝʨʥʦ ʦʢʨʘ-
ʰʝʥ ʚ ʞʝʣʪʳʡ 
ʮʚʝʪ. 

ʋ 90%  ̫ ʠʮ 
ʯʠʩʪʳʡ, ʚʷʟ-
ʢʠʡ, ʨʘʚʥʦʤʝʨ-
ʥʦ ʦʢʨʘʰʝʥ-
ʥʳʡ  ʚ ʦʨʘʥʞʝ-
ʚʳʡ ʮʚʝʪ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙ-
ʨʘʟʝʮ ̄ 1, 2, 3 ï 

100% 
ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʦʙʨʘʟʝʮ ̄ 4 ï 10% 

ɿʘʨʦʜʳʰ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʨʘʟʚʠʪʠʷ 

ʋ ʚʩʝʭ ʧʨʦʙ 
ʧʨʠʟʥʘʢʠ ʨʘʟ-
ʚʠʪʠʷ ʟʘʨʦʜʳ-

ʰʘ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙ-
ʨʘʟʝʮ ̄ 1,2,3 ï

100%  
ʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʦʙʨʘʟʝʮ ̄ 4 ï100% 

ɿʘʧʘʭ ɽʩʪʝʩʪʚʝʥʥʳʡ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

 

ʉʦʩʪʦʷʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʷʠʮ. ʆʙʨʘʟʮʳ ˉ1 ʠ ˉ2 ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ çʇʨʘʚʠʣ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʷʠʮ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳè. ʉʨʝʜʠ ʦʙʨʘʟʮʘ ˉ3 30 % ʷʠʮ ʠʤʝʣʠ ʞʠʜʢʠʡ 

ʙʝʣʦʢ. ʋ 10% ʷʠʮ ʦʙʨʘʟʮʘ ˉ4 ʙʝʣʦʢ ʙʳʣ ʤʫʪʥʳʡ. ʊʘʢʞʝ ʫ ʦʙʨʘʟʮʘ ˉ4 ʥʘʙʣʶ-

ʜʘʣʠʩʴ ʧʨʠʟʥʘʢʠ ʨʘʟʚʠʪʠʷ ʟʘʨʦʜʳʰʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʚʦʩʢʦʧʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʚʳʩʦʪʳ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ (2,6Ñ0,32 ʤʤ) ʫ ʦʙʨʘʟʮʘ ˉ3, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʟʜʥʝʡ 

ʜʘʪʦʡ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋ ʦʙʨʘʟʮʘ ˉ4 ʚʳʩʦʪʘ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ ʙʦʣʴʰʝ, 

ʚʩʣʝʜʩʪʚʠʝ ʙʦʣʝʝ ʜʦʣʛʦʛʦ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ. 
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʚʦʩʢʦʧʠʠ ʢʫʨʠʥʳʭ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ ɻ ʢʩʧʝʨʪʠʟʳ 
ʉʦʦʪʚʝʪʩʪʚʠʝ 

ɻʆʉʊ 31654-2012, 
çʇʨʘʚʠʣ ɺʉʕ ʷʠʮ 
ʜʦʤʘʰʥʝʡ ʧʪʠʮʳè 

ʆʙʨʘʟʝʮ 

ˉ1 

ʆʙʨʘʟʝʮ 

ˉ2 

ʆʙʨʘʟʝʮ 

ˉ3 

ʆʙʨʘʟʝʮ 

ˉ4 

ɺʳʩʦʪʘ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝ-
ʨʳ, ʤʤ  (XÑmx); 

 n=10 (ʦʙʨʘʟʮʳ ˉ1, 2, ʠ 3), 
n = 30 (ʦʙʨʘʟʝʮ ˉ4) 

3,9Ñ0,19 3,3Ñ0,16 2,6Ñ0,32 5,2Ñ0,06 ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʉʦʩʪʦʷʥʠʝ ʚʦʟʜʫʰʥʦʡ ʢʘ-
ʤʝʨʳ 

ʅʝʧʦʜʚʠʞʥʘʷ 
ʇʦ 10% ʷʠʮ - ʧʝʨʝʤʝ-

ʱʘʝʪʩʷ 
ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

 

ɺʳʩʦʪʘ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ ï ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʚʝʞʝʩʪʴ ʷʠʮ. 

ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʷʠʮ ʥʘ ʜʝʥʴ ʧʨʦʚʝʜʝʥʠʷ ʦʚʦʩʢʦʧʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣ ʫ ʦʙʨʘʟʮʦʚ 

ˉ1, ˉ2 ʜʝʚʷʪʴ ʜʥʝʡ, ʫ ʦʙʨʘʟʮʘ ˉ3 ʰʝʩʪʴ ʜʥʝʡ, ʫ ʦʙʨʘʟʮʘ ˉ4 ʜʚʝ ʥʝʜʝʣʠ. ʇʦ 

ʜʘʥʥʳʤ [2, 4, 5], ʚʳʩʦʪʘ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ ʷʠʮ, ʭʨʘʥʠʚʰʠʭʩʷ 6ï9 ʜʥʝʡ, ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 4,3 ʤʤ, ʫ ʜʚʫʭʥʝʜʝʣʴʥʳʭ ʷʠʮ ʚʳʩʦʪʘ ʚʦʟʜʫʰʥʦʡ ʢʘʤʝʨʳ ʚ 

ʥʦʨʤʝ ʥʝ ʙʦʣʴʰʝ 5,6 ʤʤ. ɺʩʝ ʦʙʨʘʟʮʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ. ʋʢʘ-

ʟʘʥʥʳʝ ʥʘ ʤʘʨʢʠʨʦʚʢʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʜʘʪʳ ʚʳʨʘʙʦʪʢʠ ʷʠʮ ʦʙʨʘʟʮʦʚ ˉ1, ˉ2, 

ˉ3 ʧʦʜʪʚʝʨʜʠʣʠʩʴ. 
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ɿʥʘʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʥʦʨʤʳ (ʪʘʙʣʠʮʘ 3).  
 

ʊʘʙʣʠʮʘ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʫʨʠʥʳʭ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʤʘ
1
 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʷʠʮ, 

 (XÑmx); n=10 (ʦʙʨʘʟʝʮ ˉ1, ˉ2, ˉ3), n = 30 (ʦʙʨʘʟʝʮ ˉ4) 

ʆʙʨʘʟʝʮ ˉ1 ʆʙʨʘʟʝʮ ˉ2 ʆʙʨʘʟʝʮ ˉ3 ʆʙʨʘʟʝʮ ˉ4 

ʀʥʜʝʢʩ ʬʦʨʤʳ, % 70-78 74,98Ñ0,88 78,02Ñ1,17 77,86Ñ0,97 75,30Ñ0,7 

ʀʥʜʝʢʩ ʞʝʣʪʢʘ, % 40-50 41,87Ñ1,70 44,82Ñ1,00 43,71Ñ1,93 42,79Ñ0,8 

ɽʜʠʥʠʮʳ ʍʘʫ 65-87 64,4Ñ3,53 77,2Ñ1,90 80,87Ñ0,64
*
 76,93Ñ1,76 

ʇʨʠʤʝʯʘʥʠʝ: 
1
 ï ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ [6]. * - ʈʘʩʯʝʪ ʩ ʫʯʝʪʦʤ ʚʳʙʨʘʢʦʚʢʠ 30% 

ʷʠʮ, n=27. 
 

ʅʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʬʦʨʤʳ ʫ ʦʙʨʘʟʮʘ ˉ1, ʚʥʝʰʥʝ ʵʪʦ ʧʨʦ-

ʚʷʣʷʪʩʷ ʙʦʣʝʝ ʚʪʷʥʫʪʦʡ ʬʦʨʤʦʡ ʷʠʮ [6]. ɹʣʠʟʦʢ ʢ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʴ ʫ 

ʜʦʤʘʰʥʠʭ ʷʠʮ, ʠ ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ ʠʤʝʶʪ ʷʡʮʘ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʨʘʟʮʦʚ ˉ1, ˉ2, ˉ3 ʟʘʷʚʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ɼʣʷ ɻ ʪʦʛʦ ʦʧʨʝʜʝʣʠʣʠ ʤʘʩʩʫ 1 ʠ 10 ʷʠʮ, ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠ ʦʙʨʘʙʦʪʘʥʳ (ʪʘʙʣʠʮʘ 4). 
 

ʊʘʙʣʠʮʘ 4 ï ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʳ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ 
ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ ʷʠʮ (XÑm; n=10) ʊʨʝʙʦʚʘʥʠʷ ɻʆʉʊ 

31654-2012 ʆʙʨʘʟʝʮ ˉ1 ʆʙʨʘʟʝʮ ˉ2 ʆʙʨʘʟʝʮ ˉ3 

ʄʘʩʩʘ 1 ʷʡʮʘ, ʛ 68,21Ñ0,99 59,12Ñ0,72 52,69Ñ0,73 ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʄʘʩʩʘ 10 ʷʠʮ, ʛ 682,1 591,2 526,9 ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

 

ʇʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʘʩʩʳ ʷʠʮ ʦʙʨʘʟʮʘ ˉ4 ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ 10 ʜʦʤʘʰʥʠʭ 

ʷʠʮ ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʙʦʨʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʳ ʦʜʥʦʛʦ ʷʡʮʘ ʩʦ-

ʩʪʘʚʠʣʦ 67,77Ñ0,42 ʛ. ʆʩʪʘʣʴʥʳʝ ʜʚʘʜʮʘʪʴ ʷʠʮ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʤʘʩʩʳ ʦʜ-

ʥʦʛʦ ʷʡʮʘ 60,42Ñ0,71 ʛ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʣʘʥʞʘ ʞʠʜʢʦʛʦ ʧʘʩʪʝʨʠʟʦʚʘʥʥʦʛʦʠʥè 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʪʘʙʣʠʮʘ 5). ɺʥʝʰʥʠʡ 

ʚʠʜ ʠ ʢʦʥʩʠʩʪʝʥʮʠʷ ʦʜʥʦʨʦʜʥʘʷ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. ɹʝʟ ʦʩʢʦʣʢʦʚ ʩʢʦʨ-

ʣʫʧʳ, ʧʣʝʥʦʢ, ʞʠʜʢʘʷ, ʥʝʛʫʩʪʘʷ. ʎʚʝʪ ʦʨʘʥʞʝʚʳʡ. ɺʢʫʩ ʠ ʟʘʧʘʭ ʩʚʦʡʩʪʚʝʥʝʥ 

ʷʠʯʥʦʤʫ ʧʨʦʜʫʢʪʫ.  
 

ʊʘʙʣʠʮʘ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʨʳʭ ʢʫʨʠʥʳʭ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʠʟʳ 
ʉʦʦʪʚʝʪʩʪʚʠʝ 

ɻʆʉʊ 31720-2012 

ɺʥʝʰʥʠʡ ʚʠʜ ʠ 

ʢʦʥʩʠʩʪʝʥʮʠʷ 

ʆʜʥʦʨʦʜʥʳʡ ʧʨʦʜʫʢʪ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ. 

ɹʝʟ ʦʩʢʦʣʢʦʚ ʩʢʦʨʣʫʧʳ, ʧʣʝʥʦʢ, ʛʫʩʪʦʡ, ʪʝʢʫʯʠʡ, ʥʝ-

ʧʨʦʟʨʘʯʥʳʡ 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʎʚʝʪ ʆʨʘʥʞʝʚʳʡ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ɺʢʫʩ ʠ ʟʘʧʘʭ 
ɽʩʪʝʩʪʚʝʥʥʳʡ, ʷʠʯʥʳʡ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʛʦ ʟʘʧʘʭʘ ʠ 

ʧʨʠʚʢʫʩʘ 
ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʇʦʩʪʦʨʦʥʥʠʝ 

ʧʨʠʤʝʩʠ 
ʅʝ ʦʙʥʘʨʫʞʝʥʳ ʉʦʦʪʚʝʪʩʪʚʫʝʪ 
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ɺʦ ʚʩʝʭ ʦʙʨʘʟʮʘ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʙʘʢʪʝʨʠʠ ʛʨʫʧʧʳ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯ-

ʢʠ ʠ ʩʘʣʴʤʦʥʝʣʣʳ, ʢʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-

ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ ʧʨʝʚʳʰʘʣʦ ʥʦʨʤʳ (ʪʘʙʣʠʮʘ 6). 
 

ʊʘʙʣʠʮʘ 6 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʨʠʥʳʭ ʷʠʮ 

ʇʦʢʘʟʘʪʝʣʴ 

ʈʝʟʫʣʴʪʘʪʳ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠ-

ʟʳ, n=30 
ʅʦʨʤʘ* 

ʆʙʨʘʟʝʮ 

ˉ1 

ʆʙʨʘʟʝʮ 

ˉ2 

ʆʙʨʘʟʝʮ 

ˉ3 

ʆʙʨʘʟʝʮ 

ˉ4 

ʂʄɸʌɸʥʄ (ʂʆɽ/ʛ (ʩʤ
3
)) 

ʄʝʥʝʝ 

4,0Ĭ10 
1,0Ĭ10 1,0Ĭ10 

ʄʝʥʝʝ 

4,0Ĭ10 

ʅʝ ʙʦʣʝʝ 

5Ĭ10
3
 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ ʥʘ 0,01 ʛ) ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ ʜʦʧʫʩ-

ʢʘʝʪʩʷ 

ʇʘʪʦʛʝʥʥʳʝ (ʚ ʪ.ʯ. ʩʘʣʴʤʦ-

ʥʝʣʣʳ (125 ʛ/ʩʤ
3
)) 

ʅʝ ʦʙʥʘʨʫʞʝʥʦ 
ʅʝ ʜʦʧʫʩ-

ʢʘʝʪʩʷ 

* ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʊʈ ʊʉ 021/2011 

 

ʇʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʣʘʥʞ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʥʦʨʤʘʪʠ-

ʚʘʤ. ʂʦʣʠʯʝʩʪʚʦ ʤʝʟʦʬʠʣʴʥʳʭ ʘʵʨʦʙʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʦ-ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ï ʤʝʥʝʝ 100. ɹʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʳʭ ʧʘʣʦ-

ʯʝʢ, ʩʘʣʴʤʦʥʝʣʣ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
 

ʊʘʙʣʠʮʘ 7 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʫʨʠʥʳʭ ʷʠʮ. 
ʇʦʢʘʟʘʪʝʣʴ ʅʦʨʤʘ* ʈʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʂʄɸʌɸʥʄ (ʂʆɽ/ʛ (ʩʤ3)) ʅʝ ʙʦʣʝʝ 1Ĭ10
5 

ʄʝʥʝʝ 100 

ɹɻʂʇ (ʢʦʣʠʬʦʨʤʳ ʥʘ 0,1 ʛ) ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ʇʘʪʦʛʝʥʥʳʝ (ʚ ʪ.ʯ. ʩʘʣʴʤʦʥʝʣʣʳ (25 ʛ/ʩʤ3)) ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʅʝ ʦʙʥʘʨʫʞʝʥʦ 

ɺr ʚʦʜʳ 

1. ʇʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʦʚʘʣʦ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʷʠʮ 30%, ʠʟ ʜʦʤʘʰʥʠʭ ï 100%. ʄʝʣʘʥʞ ʩʦʦʪ-

ʚʝʪʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

2. ʇʦ ʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʳ ʷʠʮ ʦʪʚʝʯʘ-

ʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ.  

3. ʄʝʣʘʥʞ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 30363-2013. 

ʇʨʦʜʫʢʪʳ ʷʠʯʥʳʝ ʞʠʜʢʠʝ ʠ ʩʫʭʠʝ ʧʠʱʝʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ 35% ʷʠʮ (ʚ ʮʝʣʦʤ ʧʦ ʚʳʙʦʨʢʝ) ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊ 31654-2012 çʗʡʮʘ ʢʫʨʠʥʳʝ ʧʠʱʝʚʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʠ çʇʨʘʚʠʣ ʚʝ-

ʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʷʠʮ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ.  

5. ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʩʝ ʧʨʦʙʳ ʷʠʮ ʠ ʤʝʣʘʥʞ ʩʦʦʪʚʝʪʩʪʚʦʚʘ-

ʣʠ ʥʦʨʤʘʤ ʩʦʛʣʘʩʥʦ ʊʈ ʊʉ 021/2011 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠè. 

6. ʗʡʮʘ ʜʦʤʘʰʥʠʝ ʧʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʫʧʘʣʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʤ. ʇʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʦʪʣʠʯʠʡ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥʦ. 

ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʎʘʨʝʥʢʦ, ʇ. ʇ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʷʠʮ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʧʪʠʮʳ : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ / ʇ. ʇ. ʎʘʨʝʥʢʦ, ʃ. ʊ. ɺʘʩʠʣʴʝʚʘ. ï  ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ : ʃʘʥʴ, 2016. ï 280 ʩ. ï ISBN 978-5-8114-2203-6. ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ 



237 

// ʃʘʥʴ : ʵʣʝʢʪʨʦʥʥʦ-ʙʠʙʣʠʦʪʝʯʥʘʷ ʩʠʩʪʝʤʘ. ï URL: 

https://e.lanbook.com/book/87597 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.03.2023). ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

ʜʣʷ ʘʚʪʦʨʠʟ. ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

2. ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʠʱʝʚʳʭ ʢʫʨʠʥʳʭ ʷʠʮ / ʄ. ɺ. ʉʪʝ-

ʧʘʥʦʚʘ, ʇ. ɸ. ʆʥʝʛʠʥʘ. ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ // ɺʝʩʪʥʠʢ ɸʇʂ ɺʝʨʭʥʝʚʦʣʞʴʷ. 

2022. ˉ 2 (58). ʉ. 77ï85. ï     URL: https://yaragrovuz.ru/index.php/nauka-i-

mezhdunarodnaya-yatelnost/zhurnal-vestnik-apk-vekhnevolzhya?id=2168 (ʜʘʪʘ ʦʙʨʘ-

ʱʝʥʠʷ: 12.03.2023). ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ʩʚʦʙʦʜʥʳʡ. 

3. ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʳʰʴʷʢʘ ʚ ʧʠʱʝʚʳʭ ʢʫʨʠʥʳʭ ʷʡʮʘʭ / 
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ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʦʣʦʢʘ ï ʵʪʦ ʪʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʳ 

ʦʱʫʱʘʝʤ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ, ʪʦ ʝʩʪʴ ʚʢʫʩ, ʟʘʧʘʭ, ʮʚʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʷ ʠ ʚʥʝʰʥʠʡ 

ʚʠʜ. ʇʦʤʠʤʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʦʮʝʥʢʘ ʩʝʥʩʦʨʥʘʷ, 

ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ çʧʨʦʜʚʠʥʫʪʳʤè ʚʠʜʦʤ ʦʮʝʥʢʠ [1]. 

ʄʝʪʦʜʠʢʘ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʦʣʦʢʦ ʢʦʨʦʚʴʝ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʦʣʦʢʘ. 

ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷï ʣʘʙʦʨʘʪʦʨʠʷ ʨʳʥʢʘ. 

ʄʝʪʦʜʳ: ʘʥʘʣʠʟʘʪʦʨ ʂʃɽɺɽʈ-2 [2]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦ-

ʩʪʘʚʘ ʤʦʣʦʢʘ (ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ, ʜʦʙʘʚʣʝʥʥʘʷ ʚʦʜʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʤʘʩʩʦʚʘʷ 

ʜʦʣʷ ʙʝʣʢʘ, ʉʆʄʆ (ʩʫʭʦʡ ʦʙʝʟʞʠʨʝʥʥʳʡ ʤʦʣʦʯʥʳʡ ʦʩʪʘʪʦʢ), ʢʦʥʩʠʩʪʝʥʮʠʷ, 

ʚʢʫʩ ʠ ʟʘʧʘʭ, ʮʚʝʪ ʠ ʧʣʦʪʥʦʩʪʴ). 

ɺʩʝʛʦ ʙʳʣʦ ʚʟʷʪʦ 5 ʧʨʦʙ ʤʦʣʦʢʘ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʰʣʘ ʧʨʦʚʝʨʢʫ ʥʘ 

ʘʥʘʣʠʟʘʪʦʨʝ ʂʃɽɺɽʈ-2. 

ʇʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʦʣʦʢʘ. ʇʨʦʙʘ 1. 

ʅʘʯʘʣʠ ʘʥʘʣʠʟ ʩ ʦʮʝʥʢʠ ʚʥʝʰʥʠʭ ʢʘʯʝʩʪʚ ʤʦʣʦʢʘ. ʄʦʣʦʢʦ ʠʤʝʝʪ ʩʣʝʛʢʘ 

ʢʨʝʤʦʚʳʡ ʦʪʪʝʥʦʢ, ʧʦ ʢʦʥʩʠʩʪʝʥʮʠʠ - ʦʜʥʦʨʦʜʥʦʝ, ʙʝʟ ʦʩʘʜʢʘ. ʇʨʦʜʫʢʪ ʥʝ ʠʤʝ-

ʝʪ ʨʝʟʢʦʛʦ ʟʘʧʘʭʘ. ʀʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʢʦʨʤʦʚʦʡ ʧʨʠʚʢʫʩ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʚ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʳ ʧʨʦʜʦʣʞʠʣʠ ʘʥʘʣʠʟ ʧʨʦʙʳ 

1 ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘʪʦʨʘ ʂʃɽɺɽʈ-2. ɼʝʡʩʪʚʦʚʘʣʠ ʩʪʨʦʛʦ ʧʦ ʠʥʩʪʨʫʢʮʠʠ. ɿʘ-

ʣʠʣʠ ʤʦʣʦʢʦ ʚ ʧʨʦʙʦʧʨʠʸʤʥʠʢ ʠ ʞʜʘʣʠ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʥʘ ʧʨʠʙʦʨʝ ʧʦʷ-

ʚʠʣʠʩʴ ʟʥʘʯʝʥʠʷ. ʉʆʄʆ - 8,74%, ɼʦʙʘʚʣʝʥʥʘʷ ʚʦʜʘ - 3,20%, ʪʝʤʧʝʨʘʪʫʨʘ - 23,2 

ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ, ʞʠʨ-5%, ʙʝʣʦʢ-3,74%, ʧʣʦʪʥʦʩʪʴ-1028 ʢʛ/ʤ
3
. ʉ ʦʩʪʘʣʴʥʳʤʠ 

ʧʨʦʙʘʤʠ ʜʝʣʘʣʠ ʪʦ ʞʝ ʩʘʤʦʝ. 

ɺʳʚʦʜʳ 

ʀʟ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 4 ʠʟ 5 ʧʨʦʙ ʤʦ-

ʣʦʢʘ ʧʨʦʰʣʠ ʧʨʦʚʝʨʢʫ ʢʘʯʝʩʪʚʘ ʠ ʠʭ ʤʦʞʥʦ ʧʨʦʜʘʚʘʪʴ ʚ ʧʠʱʫ ʣʶʜʷʤ [3]. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʘ 

ʤʦʣʦʢʘ, ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʦʨʘ çʂʃɽɺɽʈ-2è, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʨʳʥʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʞʝ-

ʜʥʝʚʥʘʷ ʧʨʦʚʝʨʢʘ ʩʦʩʪʘʚʘ ʤʦʣʦʢʘ ʠ ʚ ʧʨʦʜʘʞʫ ʚʳʧʫʩʢʘʝʪʩʷ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥ-

ʥʳʝ ʧʨʦʜʫʢʪʳ. 
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ɸʢʪʫʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ  

ʩ ʮʝʣʴʶ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʨʝʪʨʦʠʜʦʚ  

ʚ ʧʨʦʜʫʢʪʘʭ ʫʙʦʷ ʜʦʤʘʰʥʝʡ ʧʪʠʮʳ 

 

ʀ.ɺ. ʉʦʢʦʣʦʚ, ʘʩʧʠʨʘʥʪ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʜ-ʨ ʚʝʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ʅ. ʊʦʢʘʨʝʚ 

(ʌɻɹʆʋ ɺʆ ʉʇʙɻʋɺʄ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ) 

 

ɸʥʥʦʪʘʮʠʷ. ʆʪʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʚʳʷʚʣʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʨʝʪʨʦʠʜʦʚ 

ʚ ʤʷʩʝ ʧʪʠʮʳ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʤʷʩʘ ʧʪʠʮʳ, ʧʦʜʚʝʨʛʥʫʪʦʡ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʚʦ-

ʨʘʤʠ ʮʠʬʣʫʪʨʠʥʘ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʧʨʦʙʘʭ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʠʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ ʧʫʪʸʤ ʩʨʘʚʥʝʥʠʷ ʝʛʦ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʯʠʩʪʦʛʦ ʧʝʩʪʠʮʠʜʘ. 

ɼʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʧʝʩʪʠʮʠʜʦʚ ʚ ʤʷʩʝ ʧʪʠʮʳ. 
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Abstract. The method of detection of synthetic pyrethroids in poultry meat has 

been worked out. The study of samples of poultry meat treated with cyflutrin solu-



240 

tions of various concentrations. In the course of the conducted studies, the test sub-

stance was identified in the sample by comparing its chromatographic profile with a 

control solution of a pure pesticide. The effectiveness of the method in detecting pes-

ticides in poultry meat has been proven. 

Keywords: thin-layer chromatography, pyrethroids, pesticides, poultry farming, 

veterinary and sanitary examination 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʸʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʘ ʚʳʷʚ-

ʣʝʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʩʳʨʴʝ ʠ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. ʅʘ ʬʦʥʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʤʝʪʦʜʦʚ ʚʳʷʚʣʝʥʠʷ ʚ 

ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚʝʱʝʩʪʚ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚ ʩʳʨʴʝ ʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʩʪʘʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʨʝʪʨʦʠʜʦʚ. 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʧʠʨʝʪʨʦʠʜʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʚʝʱʝʩʪʚ ʚ ʩʦʩʪʘʚʝ ʨʘʟʣʠʯʥʳʭ ʠʥʩʝʢʠʪʠʮʠʜʦʚ ʠ ʘʢʘʨʠʮʠʜʦʚ. ɺ ʩʠʣʫ ʚʳʩʦ-

ʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ, ʧʠʨʝʪʨʦʠʜʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚʠʜʦʤ ʠʥʩʝʢʪʠ-

ʮʠʜʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʸʟʥʫʶ ʫʛʨʦʟʫ 

ʢʘʢ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʫʧʦʪʨʝʙʣʷʶʱʝʛʦ ʧʨʦʜʫʢʪʳ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʦʩʪʘʪʦʯʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ, ʧʨʠʤʝ-

ʥʷʚʰʠʭʩʷ ʜʣʷ ʙʦʨʴʙʳ ʩ ʵʢʪʦʧʘʨʘʟʠʪʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʚʝʱʝʩʪʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʢʣʘʩʩʘ ʷʚʣʷʝʪʩʷ ʮʠʬʣʫʪʨʠʥ. ʇʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʮʚʝʪʘ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳʡ ʚ ʘʮʝʪʦʥʝ ʠ ʵʪʘʥʦ-

ʣʝ. ʆʙʣʘʜʘʝʪ ʚʳʩʦʢʠʤ ʢʦʥʪʘʢʪʥʳʤ ʠ ʨʝʧʝʣʣʝʥʪʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʪʦʢʩʠʯʝʥ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʣʘʩʩʘ ʵʢʪʦʧʘʨʘʟʠʪʦʚ [1].  

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ. ɼʘʥʥʳʡ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʦʜʝʨʞʘʥʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʫʪʸʤ ʨʘʟʜʝʣʝʥʠʷ ʩʤʝʩʝʡ ʠ ʵʢʩʪʨʘʢʪʦʚ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʳʜʝʣʠʪʴ ʧʝʩʪʠʮʠʜ ʠʟ ʧʨʦʙʳ ʠʟʫ-

ʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ [2]. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʪʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʜʝʪʝʢʮʠʠʮʠʬʣʫʪ-

ʨʠʥʘ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʨʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʘ Rf, ʷʚʣʷʶ-

ʱʝʛʦʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʩʪʠʮʠʜʘ. 

ʄʝʪʦʜʠʢʘ 

ɺ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʘ ʦʪʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʜʝʪʝʢʮʠʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʨʝʪʨʦʠʜʦʚ ʤʝʪʦʜʦʤ ʪʦʥʢʦʩʣʦʡʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʣʫʞʠʣʠ ʨʘʩʪʚʦʨʳ ʮʠʬʣʫʪʨʠʥʘ 1(0,01%), 2(0,1%) ʠ 

3(1%). ɺ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʮʝʪʦʥ. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʨʘʟʤʝʨʦʤ 5Ĭ10 ʩʤ ʥʘʩʳʱʘʣʠ ʘʤʤʠʘʢʦʤ, 

ʚʳʩʫʰʠʚʘʣʠ ʧʦʜ ʚʳʪʷʞʢʦʡ ʠ ʘʢʪʠʚʠʨʦʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘ-

ʪʫʨʝ 60ÁC. ʇʦʩʣʝ ʦʪʤʝʯʘʣʠ ʣʠʥʠʶ ʩʪʘʨʪʘ (1 ʩʤ ʦʪ ʢʨʘʷ) ʠ ʬʠʥʠʰʘ (4-5ʩʤ) ʦʪ 
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ʣʠʥʠʠ ʩʪʘʨʪʘ. ɸʢʪʠʚʠʨʦʚʘʥʥʫʶ ʧʣʘʩʪʠʥʫ ʧʦʤʝʱʘʣʠ ʚ ʢʘʤʝʨʫ ʩʦ ʩʤʝʩʴʶ ʵʣʶ-

ʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʛʝʢʩʘʥʘ ʠ ʘʮʝʪʦʥʘ (3:1), ʥʘʩʳʱʝʥʥʫʶ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ. ʇʦʩʣʝ 

ʧʦʜʥʷʪʠʷ ʵʣʶʝʥʪʘ ʜʦ ʣʠʥʠʠ ʬʠʥʠʰʘ ʧʣʘʩʪʠʥʢʠ, ʝʸ ʠʟʚʣʝʢʘʣʠ ʠ ʧʨʦʩʚʝʯʠʚʘʣʠ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʠʙʦʨʘ ʋʌʂ-HD ʩ ʜʣʠ-

ʥʦʡ ʚʦʣʥʳ 254 ʥʤ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʜʚʠʞʥʦʩʪʠ ʚʝʱʝʩʪʚʘ (Rf) ʚʳʯʠʩʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

Rf=a/b;                                                        (1) 

 

ʛʜʝ a ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʠʥʠʠ ʩʪʘʨʪʘ ʜʦ ʮʝʥʪʨʘ ʧʷʪʥʘ; b ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʠʥʠʠ 

ʩʪʘʨʪʘ ʜʦ ʬʨʦʥʪʘ ʨʘʩʪʚʦʨʠʪʝʣʷ [4]. 

ʈʝʟʫʣʴʪʘʪʳ  
ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʣʘʩʪʠʥʘʭ 

Sorbfil ʩ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʬʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʩʪʚʦʨʦʚ ʮʠʬʣʫʪʨʠʥʘ (ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʧʨʠʤʝʥʷʣʩʷ ʘʮʝʪʦʥ). ʇʝʩʪʠʮʠ-

ʜʳ ʧʨʦʷʚʣʷʣʠʩʴ ʚ ʚʠʜʝ ʧʷʪʝʥ ʩʝʨʦʛʦ ʮʚʝʪʘ. ʇʦʩʣʝ ʧʨʦʷʚʣʝʥʠʷ ʭʨʦʤʘʪʦʛʨʘʤʤʳ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʚʠʞʥʦʩʪʠ ʧʝʩʪʠʮʠʜʘ.  ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʧʦʜʚʠʞʥʦʩʪʠ ʮʠʬʣʫʪʨʠʥʘ ʧʨʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ 

ʘʥʘʣʠʟʝ 

ʅʦʤʝʨ ʧʨʦʙʳ 
ʂʦʥʮʝʥʪʨʘʮʠʷ  

ʮʠʬʣʫʪʨʠʥʘ 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʧʦʜʚʠʞʥʦʩʪʠ Rf 

1 0,01% 0,74 

2 0,1% 0,73 

3 1% 0,74 

ʂʦʥʪʨʦʣʴʥʳʡ ʦʙʨʘʟʝʮ 5% 0,74 

 

ɺʳʚʦʜʳ 
ʇʦ ʠʪʦʛʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʦʥʢʦʩ-

ʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ 

ʤʝʪʦʜʦʚ ʜʝʪʝʢʮʠʠ ʦʩʪʘʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʬʣʫʪʨʠʥʘ. ʂʦʵʬʬʠʮʠʝʥʪ Rf, ʷʚ-

ʣʷʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʚʝʣʠʯʠʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʝʩʪʠʮʠʜʘ, ʧʨʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʧʦʟʚʦʣʷʝʪ ʦʪʥʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʢ ʪʦ-

ʤʫ ʠʣʠ ʠʥʦʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʚʝʱʝʩʪʚʫ. ʕʪʦ ʜʝʣʘʝʪ ʜʘʥʥʳʡ ʤʝʪʦʜ ʫʥʠʚʝʨʩʘʣʴʥʳʤ 

ʜʣʷ ʜʝʪʝʢʮʠʠ ʧʝʩʪʠʮʠʜʦʚ ʚ ʩʳʨʴʝ ʠ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥʳ ʧʨʘʚʠʣʘ ʠ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʙʳ ʤʦʨʩʢʦʡ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʠʷ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʨʩʢʦʡ ʩʝʣʴʜʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʠʟʘʢʠʜʦʟ, ʨʳʙʘ ʤʦʨʩʢʘʷ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩ-

ʧʝʨʪʠʟʘ 

 

Veterinary-sanitary examination of marine fish for anisakidosis 

 

M.Yu. Chirtsov, student  
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 (FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 

Annotation. The rules and methods of parasitological examination of sea her-

ring fish are studied. The data obtained as a result of parasitological examination of 

sea herring are given. 

Keywords: anisakidosis, sea fish, veterinary-sanitary examination 

 

ɸʥʠʟʘʢʠʜʦʟ ï ʟʦʦʥʦʟʥʳʡ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʡ ʙʠʦʛʝʣʴʤʠʥʪʦʟ ʠʟ ʛʨʫʧʧʳ 

ʥʝʤʘʪʦʜʦʟʦʚ.  

ɺʦʟʙʫʜʠʪʝʣʠ ʘʥʠʟʘʢʠʜʦʟʘ ʛʝʣʴʤʠʥʪʳ ʨʦʜʦʚ: Anisakis (ʩʝʣʝʜʦʯʥʳʡ ʯʝʨʚʴ), 

Contracaecum, Pseudoterranova, Hysterothylacium, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʪʨʷʜʫ 

Ascaridida Skrjabin et Schikhobalova, ʩʝʤʝʡʩʪʚʫ Anisakidae Skrjabin et Korokhin.  

ʊʝʣʦ ʥʝʤʘʪʦʜʳ ʚʝʨʝʪʝʥʦʦʙʨʘʟʥʦʝ, ʩʫʞʝʥʥʦʝ ʢ ʦʙʦʠʤ ʢʦʥʮʘʤ (ʙʦʣʝʝ ʩʫʞʝ-

ʥʦ ʢ ʛʦʣʦʚʥʦʤʫ ʢʦʥʮʫ). ʅʘ ʛʦʣʦʚʥʦʤ ʢʦʥʮʝ ʠʤʝʶʪʩʷ ʪʨʠ ʛʫʙʳ. ʉʘʤʢʠ ʜʣʠʥʦʡ 

6,0ï6,5, ʩʘʤʮʳ ð 5,0ï5,5 ʩʤ.  

ɺʦʟʙʫʜʠʪʝʣʠ ʧʘʨʘʟʠʪʠʨʫʶʪ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʤʦʨʩʢʠʭ ʤʣʝ-

ʢʦʧʠʪʘʶʱʠʭ (ʢʠʪʦʦʙʨʘʟʥʳʝ, ʣʘʩʪʦʥʦʛʠʝ), ʭʠʱʥʳʭ ʤʦʨʩʢʠʭ ʨʳʙ ʠ ʨʳʙʦʷʜʥʳʭ 

ʧʪʠʮ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤʠ ʭʦʟʷʝʚʘʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʭʦʟʷʝ-

ʚʘʤʠ ʩʣʫʞʘʪ ʤʥʦʛʠʝ ʤʦʨʩʢʠʝ ʨʳʙʳ, ʤʦʣʣʶʩʢʠ, ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʘʢʦʦʙʨʘʟʥʳʝ, 

ʧʠʪʘʶʱʠʝʩʷ ʤʝʣʢʠʤʠ ʨʘʢʦʦʙʨʘʟʥʳʤʠ.  
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ɼʝʬʠʥʠʪʠʚʥʳʝ ʭʦʟʷʝʚʘ ʚʳʜʝʣʷʶʪ ʦʧʣʦʜʦʪʚʦʨʝʥʥʳʝ ʷʡʮʘ, ʢʦʪʦʨʳʝ ʧʦʧʘ-

ʜʘʪʁ ʚ ʚʦʜʫ, ʠʟ ʥʠʭ ʚʳʭʦʜʠʪ ʣʠʯʠʥʢʘ, ʝʝ ʟʘʛʣʘʪʳʚʘʶʪ ʧʝʨʚʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʭʦʟʷʝʚʘ ð ʨʘʢʦʦʙʨʘʟʥʳʝ, ʠʟ ʩʦʩʪʘʚʘ ʢʨʠʣʷ, ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʩʝ-

ʤʝʡʩʪʚʫ Euphausiidae. ʇʦʩʣʝʜʥʠʝ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ (ʨʝʟʝʨʚʫʘʨʥʳʤʠ) 

ʭʦʟʷʝʚʘʤʠ ʜʣʷ ʘʥʠʟʘʢʠʜ, ʘ ʪʘʢʞʝ ʠʤʠ ʷʚʣʷʶʪʩʷ ʤʥʦʛʠʝ ʚʠʜʳ ʤʦʨʩʢʠʭ ʨʳʙ: 

ʪʨʝʩʢʘ, ʢʦʨʶʰʢʘ, ʤʦʨʩʢʦʡ ʦʢʫʥʴ, ʩʝʣʴʜʝʚʳʝ, ʤʝʨʣʫʟʘ, ʤʘʢʨʝʣʴ, ʢʘʤʙʘʣʘ, ʙʝʣʴ-

ʜʶʛʘ, ʧʠʢʰʘ, ʩʝʨʝʙʨʠʩʪʳʡ ʭʝʢ, ʟʫʙʘʪʢʘ, ʤʦʨʩʢʘʷ ʬʦʨʝʣʴ, ʧʫʪʘʩʩʫ, ʩʪʘʚʨʠʜʘ, 

ʩʢʫʤʙʨʠʷ, ʥʦʪʦʪʝʥʠʷ, ʤʦʡʚʘ ʠ ʤʥʦʛʠʝ ʜʨ. ɺ ʦʨʛʘʥʠʟʤʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʭʦʟʷʝʚ 

ʣʠʯʠʥʢʠ ʘʥʠʟʘʢʠʜ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʧʦʣʦʩʪʠ ʪʝʣʘ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʚʥʫʪʨʠ 

ʨʘʟʣʠʯʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʚ ʤʫʩʢʫʣʘʪʫʨʝ ʨʳʙ. ʀʭ ʜʣʠʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 1,5 

ʜʦ 4 ʩʤ ʧʨʠ ʪʦʣʱʠʥʝ 0,4ï0,9 ʤʤ (A. Simplex), ʙʝʣʦʚʘʪʦʛʦ ʠʣʠ ʢʨʘʩʥʦʚʘʪʦʛʦ ʮʚʝ-

ʪʘ. ʃʠʯʠʥʢʠ ʩʚʝʨʥʫʪʳ ʚ ʩʧʠʨʘʣʴ ʠʣʠ ʢʦʣʴʮʦ, ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʚ ʚʠʜʝ ʟʘʧʷʪʦʡ, 

ʥʝʨʝʜʢʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʢʘʧʩʫʣ ð ʮʠʩʪ ʣʠʙʦ ʙʝʟ ʥʠʭ. 

ʈʘʟʤʝʨʳ ʮʠʩʪ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʶʪ 3ï7Ë1ï2 ʤʤ.  

ɿʘʨʘʞʝʥʠʝ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʭʦʟʷʝʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʝʜʘʥʠʠ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʭ ʭʦʟʷʝʚ: ʨʳʙ, ʨʘʢʦʦʙʨʘʟʥʳʭ ʠ ʤʦʣʣʶʩʢʦʚ. ʃʠʯʠʥʢʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʪʝʣʝ 

ʙʦʣʝʝ ʢʨʫʧʥʦʡ, ʭʠʱʥʦʡ ʨʳʙʳ, ʢʦʪʦʨʘʷ ʧʠʪʘʝʪʩʷ ʙʦʣʝʝ ʤʝʣʢʠʤʠ ʧʨʦʤʝʞʫʪʦʯ-

ʥʳʤʠ ʭʦʟʷʝʚʘʤʠ, ʠʥʚʘʟʠʨʦʚʘʥʥʳʤʠ ʣʠʯʠʥʢʘʤʠ ʥʝʤʘʪʦʜ.  

ɿʘʨʘʞʝʥʥʦʩʪʴ ʨʳʙ ʣʠʯʠʥʢʘʤʠ ʘʥʠʟʘʢʠʜ ʚʳʩʦʢʘʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʚʘʟʠʠ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʦ 1000 ʣʠʯʠʥʦʢ ʚ ʦʜʥʦʡ ʨʳʙʝ. ʃʦʢʘʣʠʟʫʷʩʴ ʚ ʧʝʯʝʥʠ, ʞʝʣʯ-

ʥʦʤ ʧʫʟʳʨʝ, ʢʠʰʝʯʥʠʢʝ, ʧʦʣʦʩʪʠ ʪʝʣʘ, ʣʠʯʠʥʢʠ ʚʳʟʳʚʘʶʪ ʩʝʨʴʝʟʥʳʝ ʟʘʙʦʣʝʚʘ-

ʥʠʷ ʨʳʙ, ʧʨʠʚʦʜʷʱʠʝ ʢʘʢ ʢ ʠʩʪʦʱʝʥʠʶ ʠ ʦʩʣʘʙʣʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʦʩʦʙʝʡ, ʪʘʢ ʠ ʢ 

ʤʘʩʩʦʚʳʤ ʵʧʠʟʦʦʪʠʷʤ ʠ ʛʠʙʝʣʠ. ʆʧʠʩʘʥʳ ʪʷʞʝʣʳʝ ʧʦʨʘʞʝʥʠʷ ʧʝʯʝʥʠ ʪʨʝʩʢʠ 

ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ ʣʠʯʠʥʢʘʤʠ Contracaecum. ʇʨʠ ʵʪʦʤ ʟʘʙʦʣʝʚʘʥʠʠ ʤʘʩʩʘ ʧʝʯʝ-

ʥʠ ʨʳʙʳ ʩʥʠʞʘʣʘʩʴ ʩ 8 ʜʦ 0,3% ʤʘʩʩʳ ʪʝʣʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʘʣʦʩʴ ʠ ʩʦ-

ʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʞʠʨʘ.  

ʃʠʯʠʥʢʠ ʘʥʠʟʘʢʠʜ ʦʯʝʥʴ ʫʩʪʦʡʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʤʦʛʫʪ ʜʦʣʛʦ ʞʠʪʴ ʚ ʤʝʨʪʚʦʡ ʨʳʙʝ. ʆʥʠ ʫʩʪʦʡʯʠʚʳ ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʆʭ-

ʣʘʞʜʝʥʠʝ ʨʳʙʳ ʜʦ ï4Áʉ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʝ ʚʳʟʳʚʘʝʪ ʛʠʙʝʣʠ 

ʣʠʯʠʥʦʢ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʠ ʧʦʩʣʝ ʛʠʙʝʣʠ ʨʳʙʳ ʦʥʠ ʤʦʛʫʪ ʜʦʣʛʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʦ-

ʜʝ ʠ ʩʚʦʙʦʜʥʦ ʧʣʘʚʘʪʴ. ʃʠʯʠʥʢʠ ʨʦʜʘ Anisakis ʧʨʠ ʩʣʘʙʦʤ ʧʦʩʦʣʝ ʩʝʣʴʜʠ ʠ ʦʭ-

ʣʘʞʜʝʥʠʠ ʜʦ ï3Áʉ ʦʩʪʘʶʪʩʷ ʞʠʚʳʤʠ ʦʢʦʣʦ 1-ʛʦ ʤʝʩʷʮʘ. ʇʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ï20Áʉ ʦʥʠ ʧʦʛʠʙʘʶʪ ʚ ʪʝʯʝʥʠʝ 24 ʯ. [2].  

ʄʝʪʦʜʠʢʘ 

 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʦʨʩʢʘʷ ʩʝʣʴʜʴ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ïʥʘʣʠʯʠʝ 

ʩʣʝʜʦʚ ʩʦʜʝʨʞʘʥʠʷ ʛʝʣʴʤʠʥʪʦʚ ʚ ʤʦʨʩʢʦʡ ʩʝʣʴʜʠ [4].  

 ʄʝʪʦʜʳ: ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʦʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʳʙʳ 

[1, 3]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʟʷʪʳ ʪʨʠ ʧʨʦʙʳ (ʤʦʨʩʢʘʷ ʩʝʣʴʜʴ). 

ɺʩʝ ʪʨʠ ʧʨʦʙʳ ʧʦʣʫʯʠʣʠ ʠʜʝʥʪʠʯʥʫʶ ʦʮʝʥʢʫ. 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʨʳʙʳ ʥʝ ʚʳʷʚʣʝʥʦ. ʏʝʰʫʷ 

ʛʣʘʜʢʘʷ, ʯʠʩʪʘʷ, ʙʣʝʩʪʷʱʘʷ, ʧʣʦʪʥʦ ʜʝʨʞʠʪʩʷ ʥʘ ʢʦʞʝ. ʉʣʠʟʴ ʧʨʦʟʨʘʯʥʘʷ. ɻʣʘʟʘ 
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ʚʳʧʫʢʣʳʝ, ʧʨʦʟʨʘʯʥʳʝ. ɾʘʙʨʳ ʷʨʢʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʍʘʨʘʢʪʝʨʥʳʡ ʟʘʧʘʭ ʩʚʝʞʝʡ 

ʨʳʙʳ. ɺʟʜʫʪʠʝ ʙʨʶʰʢʘ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʥʝʰʥʠʡ ʧʦʢʨʦʚ ʨʳʙʳ ʯʠʩʪʳʡ. ʇʦʩʪʦʨʦʥʥʠʝ ʚʢʣʶʯʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ɺʥʝʰʥʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʦʩʦʚʘʷ ʠ ʨʦʪʦʚʘʷ 

ʧʦʣʦʩʪʠ ʯʠʩʪʳʝ. ʅʘ ʧʣʘʚʥʠʢʘʭ ʧʨʠʟʥʘʢʠ ʥʘʣʠʯʠʷ ʧʘʨʘʟʠʪʦʚ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʢʦ-

ʙʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʨʳʙʳ ʦʪʢʣʦʥʝʥʠʡ ʥʝ ʧʦʢʘʟʘʣʠ. 

ʇʨʠ ʚʩʢʨʳʪʠʠ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʘʭ ʦʙʥʘ-

ʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ʇʨʠ ʥʝʚʦʦʨʫʞʸʥʥʦʤ ʦʩʤʦʪʨʝ ʥʘʣʠʯʠʝ ʣʠʯʠʥʦʢ ʠʣʠ ʮʠʩʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʦʙʥʘʨʫʞʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ʉʢʦʙʳ ʩ ʚʥʫʪʨʝʥʥʠʭ 

ʦʨʛʘʥʦʚ ʦʪʢʣʦʥʝʥʠʡ ʥʝ ʚʳʷʚʠʣʠ. 

ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʙʳʣʘ ʪʱʘʪʝʣʴʥʦ ʦʩʤʦʪʨʝʥʘ ʤʫʩʢʫʣʘ-

ʪʫʨʘ. ʄʳʰʝʯʥʘʷ ʪʢʘʥʴ ʧʣʦʪʥʘʷ, ʩʝʨʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʣʝʛʢʠʤ çʟʘʛʘʨʦʤè ʫ ʧʦ-

ʟʚʦʥʦʯʥʠʢʘ. ʄʷʩʦ ʨʳʙʳ ʩ ʪʨʫʜʦʤ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʢʦʩʪʠ. ʉʣʝʜʦʚ ʧʘʨʘʟʠʪʦʚ ʚ ʩʨʝ-

ʟʘʭ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. 

ʈʝʘʢʮʠʷ ʥʘ ʣʘʢʤʫʩ ʩʣʘʙʦʢʠʩʣʘʷ. 

ɺʳʚʦʜʳ 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʪʨʝʭ ʨʳʙʠʥ (ʤʦʨʩʢʘʷ 

ʩʝʣʴʜʴ). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʩ-

ʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʚʩʢʨʳʪʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʦʪʩʫʪʩʪʚʠʠ ʫ ʦʙʲ-

ʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʠʟʘʢʠʜʦʟʘ. 
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ɺʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ ʤʝʜʘ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʨʳʥʢʘ 
 

ʅ.ɺ. ʗʟʝʚ, ʦʙʫʯʘʶʱʠʡʩʷ  
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(ʌɻɹʆʋ ɺʆ ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ, ʗʨʦʩʣʘʚʣʴ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ʀʟʫʯʝʥ r ʧʨʘʚʠʣʘ ʠ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʠʪʘʨʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʤʸʜʘ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʣʘʙʦʨʘ-

ʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʸʜʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʸʜ, ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ 
 

Veterinary and sanitary examination of honey in a market laboratory 
 

N.V. Yazev, student  

Scientific supervisor ï Candidate of Agricultural Sciences N.G. Yarlykov 

 (FSBEI HE Yaroslavl SAA, Yaroslavl, Russia) 

Annotation. The rules and methods of veterinary and sanitary examination of 

honey have been studied. The data of organoleptic and laboratory studies to deter-

mine the safety of honey are presented.  

Keywords: honey, veterinary and sanitary examination, safety 
 

ʇʯʝʣʠʥʳʡ ʤʝʜ - ʫʥʠʢʘʣʴʥʳʡ ʧʠʱʝʚʦʡ, ʜʠʝʪʠʯʝʩʢʠʡ ʠ ʣʝʯʝʙʥʳʡ ʧʨʦʜʫʢʪ, 

ʚʳʨʘʙʘʪʳʚʘʝʤʳʡ ʤʝʜʦʥʦʩʥʳʤʠ ʧʯʝʣʘʤʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʥʝʢʪʘʨʘ ʮʚʝʪʫʱʠʭ 

ʨʘʩʪʝʥʠʡ. ʆʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʢʘʣʦʨʠʡʥʦʩʪʴʶ. ɺ 100 ʛ ʥʘʪʫʨʘʣʴʥʦʛʦ ʮʚʝʪʦʯ-

ʥʦʛʦ ʤʝʜʘ ʩʦʜʝʨʞʠʪʩʷ 320 ʢʠʣʦʢʘʣʦʨʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʧʯʝʣʦʚʦʜʩʪʚʦ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʪʨʘʜʠʮʠʠ 

ʠ ʜʦʩʪʠʞʝʥʠʷ: ʩʧʘʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʝʛʦ ʤʘʣʦ ʢʦʩʥʫʣʠʩʴ, 

ʪʘʢ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ ʠʤ ʚʩʝʛʜʘ ʟʘʥʠʤʘʣʠʩʴ ʯʘʩʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ. ɽʩʣʠ ʩʝʡʯʘʩ 

ʚ ʤʠʨʝ ʦʜʥʘ ʧʯʝʣʠʥʘʷ ʩʝʤʴʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 1000 ʯʝʣʦʚʝʢ, ʪʦ ʚ ʈʦʩʩʠʠ - ʚʩʝʛʦ ʥʘ 

25 ʯʝʣʦʚʝʢ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʰʴ 5-10% ʥʝʢʪʘʨʘ - ʤʘʣʘʷ 

ʯʘʩʪʴ ʪʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʜʘʸʪ ʥʘʤ ʧʨʠʨʦʜʘ. 

ʅʘʪʫʨʘʣʴʥʳʡ ʤʸʜ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʮʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ, ʥʦ ʠ 

ʦʙʣʘʜʘʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʣʝʯʝʙʥʦ-ʜʠʝʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʯʝʣʠʥʦʛʦ ʤʸʜʘ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ. ɺʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʥʘʪʫʨʘʣʴʥʳʡ ʤʸʜ ʜʝʣʘ-

ʶʪ ʝʛʦ ʚʝʩʴʤʘ ʟʘʤʘʥʯʠʚʳʤ ʦʙʲʝʢʪʦʤ ʬʘʣʴʩʠʬʠʢʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘ ʪʦʚʘʨʦʚʝʜʥʦʡ ʵʢʩʧʝʨʪʠ-

ʟʳ ʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʦʮʝʥʢʠ ʤʸʜʘ. 

ʄʝʪʦʜʠʢʘ 

 ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʸʜ ʮʚʝʪʦʯʥʳʡ ï ʤʘʨʦʢ çʇʯʝʣʘè, çʃʝʥʪʘè, çDolce 

Alberoè. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʝʩʝʡ. ʄʝʩʪʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʘʙʠʥʝʪ 117 ʚ ʌɻɹʆʋ ɺʆ 

ʗʨʦʩʣʘʚʩʢʘʷ ɻʉʍɸ [5]. 
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 ʄʝʪʦʜʳ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʬʨʘʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʝʬʨʘʢʪʦ-

ʤʝʪʨʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʙʨʦʞʝʥʠʷ [1, 3]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʝʟʫʣʴʪʘʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʨʦʙʘ ˉ1,2,3 ʨʝʟʫʣʴʪʘʪʳ: ʎʚʝʪ ʦʙʨʘʟʮʦʚ -  ʩʚʝʪʣʦ-ʷʥʪʘʨʥʳʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʦʨʤʦʡ ʧʦ ɻʆʉʊ 54644 ʜʣʷ ʣʠʧʦʚʦʛʦ ʤʸʜʘ. ʅʠʢʘʢʠʭ ʧʦʩʪʦʨʦʥʥʠʭ ʦʪʪʝʥʢʦʚ ʠʣʠ 

ʚʢʣʶʯʝʥʠʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝ ʙʳʣʦ. ɸʨʦʤʘʪ ʦʙʨʘʟʮʦʚ - ʩʠʣʴʥʳʡ ʠ ʜʫʰʠʩʪʳʡ, ʙʝʟ 

ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ. ʇʦ ɻʆʉʊ 19792 ʘʨʦʤʘʪ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥ-

ʥʳʤ, ʣʠʙʦ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʤʠ ʠ ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ. ɺʢʫʩ ʦʙʨʘʟʮʦʚ - 

ʩʣʘʜʢʠʡ ʠ ʧʨʠʷʪʥʳʡ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ. ɺʢʫʩ ʦʙʨʘʟʮʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊ 54644. ʂʦʥʩʠʩʪʝʥʮʠʷ ʦʙʨʘʟʮʦʚ - ʦʯʝʥʴ ʚʷʟʢʘʷ. ʅʘ ʰʧʘʪʝʣʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʜʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʩʪʝʢʘʥʠʠ ʦʙʨʘʟʫʝʪ ʜʣʠʥʥʳʝ ʪʷʞʠ. 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊ 54644. ɿʨʝʣʦʩʪʴ ʦʙʨʘʟʮʦʚ - ʟʨʝʣʳʝ, ʪʘʢ ʢʘʢ 

ʦʙʨʘʟʮʳ ʣʝʛʢʦ çʥʘʚʝʨʪʳʚʘʣʩʷè ʥʘ ʣʦʞʢʫ ʠ ʤʝʜʣʝʥʥʦ ʩʪʝʢʘʣ ʩ ʥʝʸ, ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ɻʆʉʊ 54644.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʇʨʦʙʘ ˉ1,2,3 ʨʝʟʫʣʴʪʘʪʳ: ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʚʦʜʳ, %- 18 ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʦʙ-

ʨʘʟʮʦʚ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 19792-2001. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʬʨʘʢʮʠʠ ʜʣʷ ʧʨʦʙ ˉ1,2,3 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʝ ʠ ʩʦ-

ʩʪʘʚʣʷʶʪ 1,33623, 1,3768 ʠ 1,3618 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʙ ˉ1,2,3 ʧʨʠ-

ʟʥʘʢʠ ʙʨʦʞʝʥʠʷ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ. 

ʈʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʤʝʩʝʡ: 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ˉ 1,2, ʠ 3 ʥʘ ʥʘʣʠʯʠʝ ʚ ʥʠʭ ʧʨʠʤʝʩʝʡ ʤʫʢʠ ʠʣʠ 

ʢʨʘʭʤʘʣʘ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʥʝ ʠʟʤʝʥʠʣʠ ʮʚʝʪ, ʘ ʟʥʘʯʠʪ ʧʨʠʤʝʩʠ ʤʫʢʠ ʠʣʠ 

ʢʨʘʭʤʘʣʘ ʚ ʧʨʦʙʘʭ ʥʝʪ. 

ɺʳʚʦʜʳ 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʸʜʘ. ɹʳʣʦ ʧʨʦ-

ʚʝʜʝʥʦ ʣʘʙʦʨʘʪʦʨʥʦʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ 

ʦʩʤʦʪʨ, ʣʘʙʦʨʘʪʦʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʚʣʘʛʠ ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʨʝʬʨʘʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʝʬʨʘʢʪʦʤʝʪʨʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʙʨʦ-

ʞʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʬʘʣʴʩʠʬʠʢʘʮʠʶ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʩʝ ʪʨʠ ʦʙʨʘʟʮʘ ʫʩʧʝʰʥʦ ʧʨʦʰʣʠ ʠʩʧʳʪʘʥʠʷ.  
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ɺ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʥʘʤʠ ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ: çɺʝʪʝʨʠʥʘʨʥʳʤ ʚʨʘʯʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʭʦʨʦʰʝʝ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦ-

ʝʡ ʨʘʙʦʪʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷè. ɺʦʟʤʦʞʥʦ, ʷ ʦʰʠʙʘʶʩʴ, ʠ ʬʠ-

ʟʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʚʝʪʝʨʠʥʘʨʘ ʥʝ ʪʘʢ ʫʞ ʠ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʟʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʣʶʙʦʚʴ ʚʨʘʯʘ ʢ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʠ, ʧʦ ʦʧʳʪʫ ʟʥʘʶ, ʯʪʦ ʨʝʙʷʪʘ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʚʝʪʝʨʠʥʘʨʠʶ, ʣʶʙʷʪ 

ʞʠʚʦʪʥʳʭ, ʩʪʨʝʤʷʪʩʷ ʠʤ ʧʦʤʦʯʴ, ʩʪʨʝʤʷʪʩʷ ʩʜʝʣʘʪʴ ʜʦʙʨʦ. ʅʘ ʚʩʝ ʵʪʦ ʥʝʦʙʭʦ-

ʜʠʤ ʟʘʧʘʩ ʵʥʝʨʛʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʩʧʦʨʪʝ. ʕʪʫ ʪʝʤʫ ʷ ʠ ʧʦʩʪʘʨʘʶʩʴ ʠʟʫʯʠʪʴ. 

ʄʝʪʦʜʠʢʘ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʠʪʤʝ ʞʠʟʥʠ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʚʨʘʯʫ ʧʨʦʩʪʦ ʥʝ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ɽʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ: 

- ʚʳʥʦʩʣʠʚʳʤ, ʚʝʜʴ ʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʜʣʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ,  

- ʙʳʩʪʨʳʤ, ʯʪʦʙʳ ʩʫʤʝʪʴ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ; 

- ʩʠʣʴʥʳʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʨʝʘʥʠʤʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ; 

- ʫʤʝʪʴ ʧʨʠʥʠʤʘʪʴ ʩʣʦʞʥʳʝ ʨʝʰʝʥʠʷ. 

ʏʪʦʙʳ ʨʘʟʚʠʪʴ ʵʪʠ ʥʘʚʳʢʠ, ʩʦʭʨʘʥʠʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʟʜʦʨʦʚʴʝ ʠ ʠʟʙʘʚʠʪʴʩʷ 

ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʩʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞ-

ʥʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʷʪʠʝ ʫʪʦʤʣʝʥʠʷ ʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ [1]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺʥʝ ʨʘʙʦʪʳ ʚʝʪʝʨʠʥʘʨ, ʜʘ ʠ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʚ ʮʝʣʦʤ, ʪʦʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʬʠ-

ʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʥʘ ʧʦʤʦʛʘʝʪ ʦʪʚʣʝʯʴʩʷ ʦʪ ʝʞʝʜʥʝʚʥʦʡ ʨʫʪʠʥʳ, ʠʟʙʘʚʠʪʴʩʷ 

ʦʪ ʩʪʨʝʩʩʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʭʨʘʥʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʟʜʦʨʦʚʴʝ ʚʨʘʯʘ. 

ʊʘʢ ʤʳ ʤʦʞʝʤ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʩʧʦʨʪ ʦʪʣʠʯʥʦʝ ʭʦʙʙʠ ʜʣʷ ʤʝʜʠʢʘ. 

ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ï ʵʪʦ ʭʦʨʦʰʘʷ ʧʨʦʬʠʣʘʢʪʠʢʘ ʙʦʣʝʟʥʝʡ. ʊʦʣʴʢʦ ʢʦʥ-

ʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ ʠ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦʟʚʦʣʠʪ 

ʩʦʭʨʘʥʠʪʴ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʛʦʨʘʟʜʦ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʨʘ-

ʪʠʪʴ ʥʘ ʵʪʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ [3]. 

ɸʚʠʮʝʥʥʘ (ɸʙʫ ɸʣʠ ʠʙʥ ʉʠʥʘ, 980 -1037 ʥ. ʵ.) ʛʦʚʦʨʠʣ:çʉʘʤʦʝ ʛʣʘʚʥʦʝ ʚ 

ʨʝʞʠʤʝ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʝʩʪʴ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, ʘ ʟʘʪʝʤ ʨʝʞʠʤ ʧʠʱʠ 

ʠ ʩʥʘ. ʋʤʝʨʝʥʥʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʥʠʤʘʶʱʠʡʩʷ ʥʝ ʥʫʞʜʘʝʪʩʷ ʥʠ ʚ ʢʘʢʦʤ ʣʝʯʝ-

ʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʙʦʣʝʟʥʝʡè 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯ-

ʨʝʞʜʝʥʠʡ; ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʠ ʠʭ ʢʦʨʨʝʢʮʠʷ, ʭʦʨʦʰʦ ʧʦʩʪʘʚ-

ʣʝʥʥʘʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʧʨʦʧʘʛʘʥʜʘ ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʠ ʙʦʨʴʙʳ ʩ ʚʨʝʜ-

ʥʳʤʠ ʧʨʠʚʳʯʢʘʤʠ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʠ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʚʠʛʘ-

ʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʥʝʨʚʥʦ-ʧʩʠʭʠʯʝʩʢʠʤ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ, ʪ.ʝ. ʩ ʚʘʞʥʝʡʰʠ-

ʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʘʪʦʣʦʛʠʠ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ 

ʬʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʚ ʚʠʜʝ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʝʜʩʪ-

ʚʦʤ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʧʦʣʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ɺ 
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ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʦʙʷʟʘʥʥʦʩʪʴ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. çʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʪʨʫʜʘ ʠ ʙʳʪʘ, ʰʠʨʦʢʦʝ 

ʚʥʝʜʨʝʥʠʝ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ ʚ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʱʝʩʪʚʦ ʧʨʦʬʠ-

ʣʘʢʪʠʢʠè. 

ɹʣʘʛʦʜʘʨʷ ʨʫʩʩʢʠʤ ʫʯʝʥʳʤ ʀ.ɺ. ʄʫʨʘʚʦʚʫ ʠ ʄ.ʈ. ʄʦʛʝʥʜʦʚʠʯʫ ʤʳ ʤʦ-

ʞʝʤ ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʪʨʝʥʠʨʦʚʢʘ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʨʝʛʫʣʠʨʫʶʱʝʝ ʠ ʢʦʦʨʜʠʥʠ-

ʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʎʅʉ, ʥʘ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ 

[2]. 

ɺʳʚʦʜʳ 

ʏʝʪʢʦ ʧʦʥʷʚ ʟʥʘʯʠʤʦʩʪʴ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʚ ʞʠʟʥʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ: çʂʘʢ ʞʝ ʩ ʧʦʤʦʱʴʶ 

ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʚʨʘʯʫ ʥʘʚʳʢʠ?è. ʄʳ ʧʨʝʜʣʘʛʘʝʤ  

ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʘʯʝʩʪʚ: 

- ɺʥʠʤʘʥʠʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʠʡ: ʙʝʛ ʚ ʩʨʝʜʥʝʤ ʠ ʙʳʩʪʨʦʤ ʪʝʤʧʝ ʩ ʦʜ-

ʥʦʚʨʝʤʝʥʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʥʠʡ ʜʣʷ ʨʫʢ ʠ ʥʦʛ, ʙʝʛ ʧʦʜ ʛʦʨʫ ʤʝʞʜʫ ʜʝʨʝʚʴ-

ʷʤʠ, ʧʨʳʞʢʠ ʚ ʜʣʠʥʫ ʠ ʚ ʚʳʩʦʪʫ ʩ ʨʘʟʙʝʛʘ, ʤʝʪʘʥʠʝ ʣʝʛʢʦʘʪʣʝʪʠʯʝʩʢʠʭ ʩʥʘʨʷ-

ʜʦʚ, ʞʦʥʛʣʠʨʦʚʘʥʠʝ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʤʷʯʘʤʠ, ʝʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʧʦ ʰʦʩʩʝ ʠʣʠ ʚ 

ʣʝʩʫ, ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ. 

- ʆʧʝʨʘʪʠʚʥʦʝ ʤʳʰʣʝʥʠʝ, ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ð ʙʝʛ ʧʦʜ ʛʦʨʫ 

ʤʝʞʜʫ ʜʝʨʝʚʴʷʤʠ, ʝʟʜʘ ʥʘ ʚʝʣʦʩʠʧʝʜʝ, ʩʢʦʨʦʩʪʥʦʡ ʩʧʫʩʢ ʥʘ ʣʳʞʘʭ, ʩʧʦʨʪʠʚʥʳʝ 

ʠʛʨʳ, ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩ ʵʣʝʤʝʥʪʘʤʠ ʨʠʩʢʘ ʠ ʦʧʘʩʥʦʩʪʠ, ʩ ʙʦʣʴʰʦʡ ʬʠ-

ʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʦʡ, ʧʨʳʞʢʠ ʚ ʛʣʫʙʠʥʫ, ʙʝʛ ʩ ʛʦʨʳ ʧʦ ʩʣʦʞʥʦʤʫ ʤʘʨʰʨʫʪʫ, 

ʧʨʳʞʢʠ ʥʘ ʙʘʪʫʪʝ, ʟʘʥʷʪʠʷ ʘʣʴʧʠʥʠʟʤʦʤ. 

- ɺʦʣʝʚʳʝ ʢʘʯʝʩʪʚʘ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʘʤʦʦʙʣʘʜʘʥʠʷ, ʚʳʜʝʨʞʢʫ, 

ʥʘʩʪʦʡʯʠʚʦʩʪʴ, ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ ʪʨʝʥʠʨʫʶʪ ʬʠʟʠʯʝʩʢʠʝ ʫʧʨʘʞʥʝʥʠʷ, 

ʪʨʝʙʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ [3]. 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ  

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʰʥʳʭ ʢʣʝʱʝʡ ʢʦʰʝʢ ʠ ʢʨʦʣʠʢʦʚ 

 

ɽ.ɸ. ɼʝʛʪʷʨʝʚʘ, ʦʙʫʯʘʶʱʘʷʩʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ï ʢʘʥʜ. ʚʝʪ. ʥʘʫʢ, ʜʦʮʝʥʪ ɸ.ɺ. ɹʣʝʜʥʦʚʘ
 

(ʌɻɹʆʋ ɺʆ ʂʫʨʩʢʘʷ ɻʉʍɸ, ʂʫʨʩʢ, ʈʦʩʩʠʷ) 
 

ɸʥʥʦʪʘʮʠʷ. ʅʘ ʦʩʥʦʚʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʙʳʣʠ ʠʟʫʯʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʰʥʳʭ 

ʢʣʝʱʝʡ ʢʦʰʝʢ ʠ ʢʨʦʣʠʢʦʚ, ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʝʱʝʡ. ɼʘʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʤʦʛʘʝʪ ʥʘʯʠ-

ʥʘʶʱʝʤʫ ʩʧʝʮʠʘʣʠʩʪʫ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʘʨʘʟʠʪʦʚ ʠ 

ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʧʦʩʪʘʥʦʚʢʝ ʜʠʘʛʥʦʟʘ ʧʨʠ ʠʥʚʘʟʠʦʥʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ 

ʞʠʚʦʪʥʳʭ. 
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ʬʦʣʦʛʠʷ ʢʣʝʱʝʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 
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ɺʚʝʜʝʥʠʝ 
ʂʣʝʱʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʠʥʚʘʟʠʦʥʥʳʭ ʙʦʣʝʟʥʝʡ, 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʩʘʤʠ ʚʳʟʳʚʘʶʪ ʫ ʞʠʚʦʪʥʳʭ ʩʝʨʴʝʟʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʩʦʨʦʧ-

ʪʦʟ ʠ ʦʪʦʜʝʢʪʦʟ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʨʝʜʠ ʞʠʚʦʪ-

ʥʳʭ. ɿʥʘʥʠʷ ʦʩʥʦʚʥʳʭ ʩʚʝʜʝʥʠʡ ʵʧʠʟʦʦʪʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ ʢʣʝʱʝʡ ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʠʤʠ 

[4, ʩ. 360] 

ʀʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʧʘʨʘʟʠʪʘʨʥʳʤ ʙʦʣʝʟʥʷʤ ʢʦʰʝʢ ʠ 

ʢʨʦʣʠʢʦʚ ʦʯʝʥʴ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʩʧʨʦʩ ʥʘ ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʨʘʩʪʝʪ ʩʨʝʜʠ ʢʘʢ 




