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Under the conditions of soil culture, the photoreductive properties of the shepherd's purse and alfalfa blue 

were investigated.  It has been established that when growing hyperaccumulators on sod-podzolic soils: sandy 

and loamy, nickel accumulates in large quantities in the rhizosphere (for both variants). It was found that the 

removal of nickel from loamy soil by the studied plant species occurs more efficiently than from sandy loam. 

When the shepherd's purse with leguminous plants (synthesizing polysaccharides) is grown together, the avail-

ability of heavy metals in the rhizosphere and their extraction from the soil increases, which is of great interest 

when training future specialists of the agricultural industry in the application of technologies for cleaning con-

taminated land to improve the quality of agricultural products, economic and social production efficiency.  

This is especially true for the areas adjacent to large livestock complexes. 

The results will allow developing recommendations for the cleaning of areas contaminated with heavy 

metals. The proposed method of cleaning soils from heavy metals will reduce their accumulation in food prod-

ucts and increase the economic and social efficiency of agricultural production [1]. Research on increasing the 

accumulation of heavy metals by hyperaccumulator plants when co-cultivated with leguminous plants is very 

important, but more in-depth research is needed to find out the mechanisms of metal hyperaccumulation and 

the role of bacterial polysaccharides in these processes, as well as phytoremediation of contaminated areas. 
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This work highlights the development of wind energy in the Republic of Belarus. Efficiency and environ-

mental friendliness of wind generators, their industrial and private use are considered. 
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Currently, human life is largely dependent on the provision of electricity. There are always geographically 

difficult places where there are problems with a stable supply of electricity: mountains, sea, swamp, yachts, ag-

ricul-tural facilities. You can solve the problem by supplying electricity or installing a source of low energy, as 

in every-day life people consume a small amount of it. The largest distribution of alternative, received solar 

and wind energy sources, which is associated with their inexhaustibility and environmental safety. The first 

simple wind turbines were used to lift water or grind grain into flour in ancient Egypt, and the sail to create an 

auxiliary driving force on carts in ancient China. The mill and sail greatly facilitated the hard work. Over time, 

people began to use this system to ob-tain clean electricity, directing it further on their own needs. 

By 2020, the share of wind generation among renewable sources will be 20 % (in 2015 it was 0,6 %), by 

2020, according to the website of the Ministry of Energy of the Republic of Belarus, more than 200 MW of 

new capacities will appear. For the development of wind energy, a whole project of international technical as-

sistance has been created "Removing barriers to the development of wind energy in the Republic of Belarus."  

The wind generator converts the kinetic energy of the wind flow into mechanical energy, followed by its 

conversion into electrical energy. Wind generators can be divided into three categories: industrial, commercial 

and domestic (for private use. The Novogrudok Upland turned out to be an ideal place for placing an industrial 

wind turbine (323 meters above the Baltic Sea level). The wind turbine has impressive dimensions: height and 

diameter of the wingspan – 82 meters (height 30 storey building) and is visible for 9 kilometers from Lida 

(near the village of Grabniki). The installed capacity utilization factor for the operation period of the wind tur-

bine was 33 percent. The power of modern wind generators reaches 8 MW and depends on the power of the air 

flow, determined by the wind speed, and swept area. Small wind energy includes installations with a capacity 
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of less than 100 kW, micro-wind – with a capacity of less than 1 kW. Some modern household small wind 

generators can work autonomously. You can make a wind turbine yourself or buy using the offers on the Inter-

net. For example, a windmill for a summer house with a power of 1 kW can be purchased for 2 thousand dol-

lars. The installation of wind generators to equip homes with electricity is only in its infancy. The wind 

generator can be part of a home power system. Everywhere where the wind blows, it is possible to generate 

electricity on the spot. Catching the wind is not forbidden. Traditional wind generators are quite noisy and up-

set the natural heat balance of the surrounding areas, raising the temperature of the surface air layer at night. 

They are very dangerous for birds and occupy large areas. At the present stage of the development of science 

and technology, the coefficient of energy utilization of the wind flow reaches 30 %, the cost of batteries is ap-

proximately 25 % of the cost of installation. If we use a wind generator not for generating elec-tric energy, but 

for heating our homes and producing hot water with the help of heating elements and boilers with water, as en-

ergy accumulators, we will get economic benefits. 

The wind blows everywhere and has incredible energy capabilities. It's no secret that wind energy is one 

of the most promising areas of alternative energy at the moment. 
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An exoskeleton is a device designed to restore or replace lost functions, increase a person's strength, or in-

crease the amplitude of movements due to an external skeleton and driving parts. The exoskeleton mimics the 

biomechanics of the human body to proportionally increase the effort of movement. 

Rehabilitation models of the exoskeleton will allow you to feel the usefulness. Thus, the development of 

exoskeletons contributes to the preservation of the ecology of the human soul, so that a person does not have to 

be ashamed of his shortcomings, injuries or just accidents that prevent him from living normally. 

If we turn to the term "ecology of the soul" the Ecology of the soul is a qualitative level of spiritual devel-

opment of a person. It's a state of mind. There is a statement: "If people's actions and thoughts are clean, the 

environment will be clean. And if the soul is dirty, the ecology of our planet will be dirty." From this statement 

it follows that the preservation of the ecology (purity) of the human soul thanks to exoskeletons and helps to 

preserve the ecology of the planet. 

The principle of operation of exoskeletons. A special system in which sensors detect contractions of the 

muscles of a person. Further, these signals are used to control a set of valves, which, in turn, regulate the hy-

draulics under high pressure in the joints. Mechanical joints are driven by cylinders, associated cables, simulat-

ing the tendon that connects the muscles of the human. 

Examples of exoskeletons and main vectors of application of these exoskeleton models: 

ExoAtlet (Actually) – motor ecocosts of ensuring the upright posture for people suffering from paralysis 

of the lower limbs. Actually it helps to keep daily life whether at home, at work or elsewhere. This exoskeleton 

is designed for patients with the consequences of stroke; spinal cord injury; multiple sclerosis; cerebral palsy. 

Used in modern medicine for people with physical disabilities as a result of spinal cord injuries in an accident, 

accident or unsuccessful spinal surgery. A person gets the opportunity to walk and it fills him with confidence 

and erases differences from other people without injury. 

An exoskeleton for the hand, which works from brain impulses read from a rubber electric helmet on the 

head of a person (EEG helmet with electrodes). Previously, such technologies were tested, but for the success-

ful control of the limbs by the brain, surgical intervention was necessary – the necessary electrodes were im-

planted in the muscles. However, scientists from the Federal Polytechnic school of Lausanne managed not to 

carry out radical surgery: they placed electrical conductors on a rubber helmet on the head of the subject. The 

signal from the brain is transmitted to electrodes, processed by a microprocessor and drives mini-levers at-

tached with Velcro to the patient's wrists, and eventually the hand moves. If a person is completely paralyzed 

he can control this prosthesis with the help of eye movement. 


