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technological machines, which are part of our daily 

lives, not only make human labor flourish, but also save 

time, quality products and new information. 

As a result, it is necessary to justify the need to 

study this topic with the help of purposefully selected 

images. 

Creative application: 

In order to determine the number of transmissions 

in the transmission mechanisms, several problems are 

solved on the board. 

Evaluation: 

The presentation of each group is discussed at the 

end and evaluated according to the criteria. 

Homework: 

Gather information about the latest models of 

machines and machines. 

Scientific novelty of research work. It was 

determined that the challenges of the modern "techno-

democratic-information society" based on the process 

of forming a methodological system of information 

about technological machines, devices, tools and 

mechanisms, the characteristics of the subject 

curriculum "Technology" taught in secondary schools, 

results, in terms of the realization of the expected 

results as a component of the information to be 

mastered by students, the "opportunity-breaking 

function", the theoretical level of the information in 

question, the regularities of the active-interactive 

learning process. 

Practical significance of the research.Relying on 

the scientific novelty of research work in the activities 

of practical educators, their activities also provide a 

basis for the regulation of the environment, which is 

adequate to address the shortcomings. 

The result.1) Challenges of the modern "techno-

democratic democratic-information society" based on 

the process of forming a methodological system of 

information about technological machines, devices, 

tools and mechanisms, mastering their working 

principles, specific features of the "Technology" 

subject curriculum taught in secondary schools, 

expected results in teaching, "opportunity function" in 

terms of realization of the expected results as a 

component of the information to be mastered by 

students, the theoretical level of the information in 

question, the regularity of the active-interactive 

learning process have a positive impact on the 

effectiveness of adequate real pedagogical process; 2) 

Facilitates the implementation of the teacher's function 

of solving the didactic problem related to the 

organization and management of the learning process - 

"the formation of the search path in terms of correctly 

identifying the path leading to the result." 
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During the whole period of operation, deep quar-

ries from the beginning of construction to the comple-

tion of mining operations are in continuous develop-

ment. As a result, the mining conditions change every 

year, the depth, the dimensions of the quarry in plan, 

the area of the working zone, the length of transport 

communications and other parameters increase. The 

rate of decrease in mining operations has the greatest 
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influence on the change in mining technical operating 

conditions. At the same time, the area of the working 

zone changes by 5-20%, and the length of transport 

communications increases by 10-20 times. 

The annual decline in mining operations varies 

widely and depends on many factors. The decrease 

reaches its greatest value during the construction of 

quarries. In active open pits, the annual drawdown 

tends to decrease compared to the initial period of open 

pit operation, mainly due to the development of work 

on the horizons and the expansion of the working area. 

During this period of operation, the value of the annual 

decrease can vary significantly. With a higher rate of 

decline can occur when one side or most of the sides of 

the quarry is spaced to the limit contour and mining op-

erations are intensively carried out, or for other reasons, 

when the volume of extraction of minerals increases 

sharply. Also, the type of transport, its flexibility, ma-

neuverability, adaptability and speed of implementa-

tion in various mining conditions significantly affect 

the change in the speed of lowering mining operations 

and other development parameters. Depending on these 

factors, a certain degree of reduction in mining opera-

tions can be obtained. 

For most ore quarries, the use of vehicles in the 

initial period of operation makes it possible to achieve 

an annual decrease of 20-25 m, railway transport 8-10 

m, rarely 12-15 m. With combined transport, as a rule, 

the decrease is lower than with road transport. How-

ever, even in road transport, when the quarry area is in-

tensively developed, there may be a very small annual 

decrease in mining operations. Significant changes in 

the annual decrease in mining operations are due to the 

fact that each of the modes of transport used in quarries 

is characterized by the corresponding slopes of the 

routes, which determine the parameters of the trenches, 

the width of the transport berms for laying communica-

tions, the size of the platforms for transshipment points 

for reloading minerals and rocks, etc. Consequently, the 

depth of open pits and other spatial dimensions depend 

on the types of transport used, each of which or their 

combinations affect the formation of the main parame-

ters of the open pit and the dynamics of its develop-

ment. 

Mining and geological conditions of occurrence of 

deposits developed by deep quarries are extremely di-

verse. In most cases, inclined and steeply dipping de-

posits are developed. The share of hard rocks in deep 

quarries is 65-70% of the total rock mass. Ore bodies 

occur among sedimentary, effusive, intrusive rocks of 

various compositions and their altered varieties. The 

rocks have different strengths. The limit of their com-

pressive strength is from 20 to 140 MPa and more. Dif-

ficult conditions of occurrence of many deposits are 

characterized by large tectonic disturbances, blockiness 

and fracturing. The host rocks of different composition 

sometimes turn out to be sharply altered by hydrother-

mal-metasomatic processes, which significantly affect 

the strength of the rocks. Bedrocks in almost all depos-

its are covered with loose formations in the form of al-

luvial-deluvial and alluvial deposits (rarely eluvium), 

represented by clay varieties with fragments of bed-

rocks. There is no clear boundary between the weather-

ing crust and unchanged rocks. The zone of transition 

from weathered rocks to bedrock usually consists of 

semi-rocky rocks with an insignificant compressive 

strength. The total thickness of loose rocks, as well as 

weathering crusts, is different. It significantly depends 

on the geomorphology of the developed field and is up 

to 60-80 m, and in some fields even up to 150 m. 

In hydrogeological terms, the deposits are charac-

terized by varying degrees of water abundance. High 

water abundance is characteristic of many deposits de-

veloped by deep quarries. Groundwater is enclosed in 

loose rocks, in the upper fractured zone of rocks and 

ores, within the zones of discontinuous tectonic disturb-

ances, but mainly in bedrock fractured rocks. The larg-

est water flows sometimes circulate at considerable 

depths along the sheared contacts of layers and struc-

tures. They complicate development at great depths. 

The listed mining-geological and hydro-geological fea-

tures significantly affect the efficiency of open pit op-

erations. 

The main problems that arise when increasing the 

depth of development in quarries are the following: 

- with an increase in the depth of open pits, the 

time spent in a steady state of slopes of individual 

ledges and sides of the open pit as a whole increases; 

- under difficult conditions of occurrence of a min-

eral, a limited scope of work and when finalizing the 

deposit, the productivity of the quarry decreases; 

- an increase in the depth of occurrence of rocks 

and their strength necessitates the use of the most effec-

tive and economical means for drilling wells and exca-

vation and loading operations while increasing the re-

quirements for the reliability of their main components 

and parts; 

- with an increase in the depth of quarries, frequent 

intermittency of rocks and minerals, increasing 

strength, lumpiness, blockiness, water abundance and 

other features lead to a decrease in productivity and a 

deterioration in the use of vehicles; 

- with an increase in the depth of development, the 

length of inclined sections increases more and more and 

the length of horizontal sections decreases; 

- with an increase in the production capacity of 

open pits, the distance of external dumps from the side 

of open pits, the length of transport communications, 

the number of transport horizons and dead-end exits in-

crease significantly, and the exchange of vehicles be-

comes more difficult, which leads to a decrease in the 

utilization rate of the main mining and transport equip-

ment. 

An analysis of the state of mining in deep open pits 

allows us to conclude that in order to solve the above 

problems, it is possible to propose the following ways 

to solve them. 

 Since rock weathering and the development of 

scree have a great influence on the stability of slopes of 

non-working ledges, the slope of ledges in their limit-

ing state is the first condition for ensuring long-term 

stability of slopes and safe operation at great depths. 

Lack of timely backsloping can lead to shedding of 
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benches to such an extent that the sides turn into con-

tinuous slopes that are unacceptable for the continua-

tion of mining and traffic. 

To improve slope stability and work safety in deep 

quarries, it is necessary to increase the longitudinal dis-

tance between safety berms to 50–100 m, and in some 

cases leave special berms up to 8–10 m wide with 

slopes corresponding to the slopes of transport berms 

for mechanized scree cleaning. In difficult conditions 

at large depths of development, it is necessary to apply 

special engineering measures to control the state of the 

sides of the quarry (strengthening of unstable sections 

of the sides, strengthening of the rocks that make up the 

sides, the installation of stone trapping and anti-land-

slide structures, etc.). Contour blasting of rocks, the in-

stallation of retaining walls and buttresses, which en-

sure safe mining for people and equipment, also be-

come necessary when developing especially deep 

horizons. 

Violation of the stability of the quarry walls is of-

ten associated with the impact of ground and surface 

water. At the same time, it is necessary to use such ef-

fective means of combating the inflow of groundwater, 

such as dewatering, trapping and pumping out ground-

water by drainage workings or wells, powerful drain-

age, as well as certain engineering measures to localize 

storm and melt water, snow accumulation, icing of 

slopes of quarry sides, and others. 

With a decrease in the productivity of a quarry, it 

is necessary to ensure the required rhythm of mining 

operations and high productivity of mining and 

transport equipment due to good loosening of the rock 

mass, the normal placement of transport communica-

tions and their preservation during blasting and the con-

venience of vehicles accessing the blasted face, and so 

on. 

To work in deep quarries, high-performance uni-

versal drilling rigs should be used, with automatic reg-

ulation of operating parameters in optimal modes, char-

acterized by good maneuverability in a limited working 

area and high productivity when drilling in hard rock 

wells up to 60 m or more deep. The drilling of deep 

wells is necessary for the development of high ledges, 

due to which it is possible to expand the transport berms 

and the width of the transshipment transport platforms 

in a deep open pit. Blasting operations at deep horizons 

also have their own characteristics: small volumes of 

mass explosions, a decrease in the specific consump-

tion of explosives, blasting in a squeezed environment, 

the use of blasting methods that ensure minimal rock 

breakdown during explosions, obtaining a given lump-

iness of the blasted rock mass, reducing the scattering 

of pieces, reducing seismic impact on the sides of the 

quarry. For loading blasted rock mass at deep horizons, 

along with excavators, it is advisable to use powerful 

front loaders. Particularly efficient loaders can be used 

for clearing work sites after explosions, picking up the 

lower (tail) part of the collapse of the exploded rock 

mass, loading oversized, etc. 

The main way to reduce the negative impact of the 

depth of a quarry on the technical and economic indi-

cators of transport is its reconstruction, the use of ra-

tional schemes for opening deep horizons, replacement 

with another, the most efficient mode of transport, par-

tial or complete re-equipment with more modern and 

productive vehicles. For example, the replacement of 

light-duty dump trucks with extra-heavy-duty dump 

trucks, the introduction of continuous transport instead 

of cyclic transport. The reserve for improving the tech-

nical and economic indicators of transport is the im-

provement of existing modes of transport, namely the 

restructuring of transport communications, an increase 

in the speed of movement and exchange of vehicles in 

a quarry, the mechanization of auxiliary work, the or-

ganization and automation of transport management. 
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