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UDC 539.375

The Stress State of a Plate with Two Holes
Under the Action of an Axial Tensile Load

Yu.l. Kazarinov

Tyumen Industrial University,
Tyumen (Russia)

Key words and phrases: algebraic equations; holes;
numerical method; plate; singular solution; stress state; su-
perposition.

Abstract. The purpose of the study is to use a numeri-
cal method for determining the stress state of plates with two
holes. The research approach is based on the development
of the superposition method of singular solutions. The study
objective is to solve a practical problem of determining the
stress concentration coefficients in a plate with two holes of
the same diameter. The study uses the numerical method of
elasticity theory in the form of a superposition of four spe-
cial solutions. Contour integrals are replaced by their ap-
proximate values, such as the Gauss quadrature formula
when solving the problem. Equating to zero the expression
in variations of unknown constants (the principle of minimum
potential strain energy), we have obtained a system of linear
algebraic equations 4MN of unknown distribution densities.
After determining the constants, the stress-strain state of the
plate with holes was determined using known formulas.

Introduction

A numerical method is proposed for determining stresses in a plate weakened by two circu-
lar holes. The approach used to solve the problem posed is close to the method of expansions
in non-orthogonal functions [2] and is a development of the method of superposition of singular
solutions.

Drawing up a System of Algebraic Equations to Determine the Stress State
in a Plate with Two Holes

A system of 4MN linear algebraic equations

4

@;
k=1

Mz

>

(k) 30y 50
) D IZan -Uf)-8Uds; st i -0Uf)-80%ds, (1)

-
I
-

was obtained in [2] to determine the stress state in a plate with several holes. In formula (1) w
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Fig. 1. Location of fictitious loads in the plate
are weightirlg coefficien}s; CD,.j(k) = Cb(k)(a,.j, c,.j) are the values of di§tribution depsities at nodal points
(aj.cj) € S;; vectors U((]B) satisfy the equilibrium equation; U%)(x,y)=U0"%(x-a;,y -¢;); S
(/= 1, 2) are contours of holes.

As an illustration, we consider the application of the proposed numerical method to the cal-
culation of the stress state in a plate with two holes. Then we compare the results obtained with
the known solution of one problem in the theory of elasticity [3].

We consider a plate weakened by two identical non-intersecting holes of radius r, the centers
of which lie on the Ox axis at points 0, and O, at a distance of 2(r + B) from each other (Fig. 1).
Axial tensile stress o, = const acts in the direction of the Oy axis.

We denote the contours of the holes by S, and S,, and their radii by r, and r,. For each of the
holes, we introduce our own local Cartesian (x;, y;) (, = 1, 2) and polar (r;, 8, coordinate systems
with centers at points 0, so that the xi axis directed along the Ox axis. We will bypass the contours
S, and S, counterclockwise. In this case, the corresponding unit normals and tangents at the
points of these contours will be directed along the corresponding unit vectors of local polar coor-
dinate systems, i.e. n; will coincide with e, and directed into the plate, and 7; will coincide with
€,; and directed towards increasing angles ;. Let us also denote by 2B the distance between
the centers of the holes. The relationship between local polar coordinates (r, 6) and Cartesian
coordinates (x, y) are expressed by the formulas:

i

S X=1r;-cos0; - B,
" y=rising, 2)
i=12.

The displacement vector U of the points of the plate, which arises during tension, satisfies
the equilibrium equation (3) in region V in the absence of mass force K :

v20+ Y9y .04+K =0, (3)

-V

Itis required to determine the stress-strain state of a plate with stress-free holes under bound-
ary conditions 7;6=0 on S, , or in coordinate form .,; =0, o, =0, on S, ,.

8 CmpoumesnbHble KOHCMPYKYUU, 30aHUA U COOPYyH(eHUsA
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Representation of the Displacement Vector and Algorithm
for Finding Fictitious Loads

We will look for the desired vector of displacements of the points of the plate in the form of a
superposition of solutions corresponding to a concentrated force parallel to the Oy axis, a concen-
trated force parallel to the Ox axis, the center of dilatation and the center of rotation, distributed
with unknown densities @f,,i) (i=1,2, 3, 4) along the contours 81* and SZ* lying completely inside
two holes in the plate and representing circles with centers at points Oj and radii (Fig. 1b):

T+v
E

— 2 — — — — — — — - *
=23 [cp“)(f-i +g- )+ (g i+e-[)+d®(d -7 +p j)+ oW (—p-i +d-j)}dS (4)
m=1""m

where f=f(x, y; a, ¢), ..., p = p(X, y; a, ¢) are functions that determine U, and Uy from the mass
forces applied at the point (a, ¢), intensity —411/(1 + v) directed along the Ox and Oy axes, respec-
tively [2]:

f_3- VInR—(X_a)z, g x-aly-o ,_(x-a)

1—V R2 R2 RZ ’
3 (v —a) (y-c) ©
e=>"VYipnr_-WZ8 p= y—¢)
1_V R2 R2

Moving from continuous to discrete distribution of fictitious loads for the desired displacement
vector, we will have the idea

1+v N
Uy =" Z[CD“)fn +0®g +0®d, +0®p }
n=1
1+v ST (1) 2) (3) (4) ©
U, = £ Z[cl)n g, +P;’e, + @, p, + D, dn],
n=1

where f, ..., p, are determined by formulas (5) with a =a,Cc=C,; (a,, c,) are point*s of application
of fictitious loads, and points (a,, c,) lie: on a circle S, , if n < N,; on the circle S, if N, <n < N,.
In this case, N is the total number of points of application of fictitious loads and their continuous
numbering is preserved when moving from contour to contour from 81* to 82*. The displacement
vector presented in this way satisfies the equilibrium equation (3) everywhere in the region V
and for its complete determination it remains to find the unknown constants CDn(’) (i=1,2, 3,4
n=1,2, 3, 4) are the density values at points (a,, c¢,) from the boundary condition (2).
The components of the stress tensor will be determined by the formulas [2]:

[ 2 3 4
DA, + oPE, + oI, + oIP, |

Q
I
M=z

XX

>
LN

Q
I
Mz

[ (1 2 3 4
w = 2| 098, + OPF, + 0PI, + oIP, |, (7)

>
LN

o

M=

w = 2| OC, + ©PG, + PR, + o, |

o]
Il
a
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A | \\

2.0

0 0.25 0.50 0.75 (B=r)/r

. - . . Fig. 3. Dependence of stress concentration at
Fig. 2. Plate of finite width with 2 holes points A and A* on the ratio (B — r)/r

where A , ..., | are determined by formulas [2] with a = a,, ¢ = c,.

A=(x-a)[Ri; +Rys]; B=(x-a)[-Ry +Rayl;
C=(y-a)-Rp+Ryu]; E=(y-a)|-Ry+Rul;

F=(y-a)Riy +Ros]; G=(x-a)[Ryy +Ro4]; (8)
jymof —x-al p_2x-ally-c)
R R

B 2 2 1-v 1 2(x —a)? 2(y —a)?
Where R =|R| Z\/(X—a) +(y—C) y R12 Zm'?, R14 ZT, R14 :T-
Substituting the expression for the components of displacement vectors (4-5) and stress
tensors [2] into relation (3):

G, =0,y COS° 0+, sin” 0 +20,, sinO-coso

o9 =(0y, —csxx)sin(9-cose+csxy(cos2 0 —sin? 0) 9)
Ggy = Oy SN 0+, COS” 0 — 23, SiNO - cosO.
We obtain a system of linear algebraic equations (1) to determine 4MN unknowns d)n(i). After

determining the constants CDn('), the stress-strain state of the plate with holes is determined by
formulas (7).

10 CmpoumesnbHble KOHCMPYKYUU, 30aHUA U COOPYyH(eHUsA
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Determination of Stress Concentration Coefficients in a Plate with Two Holes

We consider a plate of finite width with a number of holes, the centers of which lie on the
same straight line (Fig. 3).

The location of the holes is symmetrical to the midline of the plate. Perpendicular to the
straight line connecting the centers of the holes, uniformly distributed tensile stresses act at a
sufficient distance from the cutouts.

In Fig. 3 presents the results of calculating the ratio oy/oo for various (B — n)ir (v = 0.32)
at points A and A*. The solid line corresponds to data from [3], the points (e) were found using
the proposed method The error of the developed method is no more than 0.6 %. In this case,
the contours S, , are circles of radius r = 0.8r, concentric with respect to the contours of the
holes, along each of which 24 nodal points (a ) are located evenly along the arc of the circle
(i=1,2;j=1,2, ..., 24).

Ij’ I_/

Conclusions

The numerical method is proposed to determine the stress state of plates with two holes.
The approach is a development of the method of superposition of singular solutions. The pro-
posed method makes it possible to determine the stress state of plates with holes of various
shapes, with the exception of rectangular holes. The problem of determining the stress concentra-
tion coefficients in a plate with two holes of the same diameter at different distances from each
other has been solved.
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Hanpﬂ)KeHHoe COCTOsiHUEe NNacTUuHbI C ABYyMA OTBepPCTUAMU
nog oencTBMeM oceBOMn pacmrMBarou.l,eﬁ Harpy3ku

KO.N. KazapuHos

@rbOY BO «TomeHckul uHdycmpuarbHbil yHugepcumemy,
2. TiomeHb (Poccusi)

KnioueBble cnoBa u cdpasbl: anrebpanyeckme ypaBHEHUS; HaNps>KeHHoe COCTOSAHME; OT-
BEPCTUSA; NIIacTUHA; CUHTYNSPHOE peLleHne; Cynepnosnuns; YACEHHbIN MeTos.

AHHoTauwms. Lienbto paboTbl ABNSETCA NPUMEHEHNe YNCIIEHHOTO MeToda ANs onpeaeneHus
HanNPs>KEHHOro COCTOSAHUS NMACcTUH C ABYMS OTBEPCTUAMU. [JaHHbIM NOAXOA4 OCHOBaH Ha pas-
BUTMM MeToAa Cyneprno3nummn CUHIYNAPHbIX pelleHnii. 3agada nccrnegoBaHus — pelleHne npak-
TUYECKOM 3aJayum no onpefeneHnto Ko3ImMULNEHTOB KOHLIEHTPAUUN HaNPsXKeHUn B NracTUHe
C O4ByMS OTBEPCTMAMM OAMHAKOBOIoO AnameTpa. B uccnegosaHnym npyMeHeH YMCNEHHbIN MeToq
Teopun yrnpyroctu B BuUAe Cynepnosvumm YeTbipex ocobbiX pelueHuin. KOHTypHble MHTerpansl
3aMEeHSATCA X NPUONMKEHHBIMM 3HAYEHUSIMW, HanpuMmep, No KBagpaTtypHon dopmyne aycca
npy peweHun 3agadn. NprupaBHMBasa HyMO BblipaXXeHWe B BapuaunsiX HEU3BECTHbIX KOHCTaHT
(MpHUMA MUMHMMYMa MNOTeHUManbHOW 3Heprun gedopmauun), nonyydnnnm cuctemy fMHENHbIX
anrebpaunyeckux ypaBHeHun 4MN HensBeCTHbIX MITIOTHOCTEN pacnpegenenus. lNocne onpege-
NEHNSA KOHCTAHT MO U3BECTHbIM POPMYSiaM HaLLM HanpsiKeHHO-4eOPMNPOBAHHOE COCTOSIHNE
NacTUHbl C OTBEPCTUAMM.

© Yu.l. Kazarinov, 2024
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Designing the Operation
of an Excavator When Clearing Completely
Destroyed Buildings
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Abstract. In many countries, it is necessary to get rid
of traces of damaged buildings as soon as possible, as they
cause significant damage. The purpose of the work is to
demonstrate the principles of designing an excavator face
when completely clearing destroyed buildings using a digital
model. Software processes were used by developing a pro-
gram to measure the volume of construction waste and the
time periods required for the excavator to level and clean the
destroyed buildings. These plans should cover all aspects
of the construction process and can be designed for daily,
weekly or monthly time intervals. The strategic plan for the
removal of construction waste helps to accelerate the com-
pletion of new projects, clean up destroyed buildings, and try
to use them as quickly as possible. The results of the study
demonstrated that the volume of construction waste and the
time required to operate the excavator can be reduced by
18-20 %, which confirms the reliability of using this program
in this process. Despite the fact that the company under
study has currently developed a system based on the build-
ing information model, its task is to choose a plan that pro-
vides comprehensive cost and time management to get rid of
the consequences of destroyed buildings, the number of par-
ticipants who coordinate the process as a whole, remains.
The organization of the process of removing construction de-
bris is still unclear, several schemes are needed.

Introduction

The relevance of the study lies in the fact that in world practice, the territory is often com-
pletely leveled and cleaned of the remains of destroyed buildings using hydraulic excavators.

Designing the face (work part) of an excavator for the purpose of use when leveling and
cleaning completely destroyed buildings, for example, in the Syrian Arab Republic, requires tak-
ing into account the specifics of this specific task.

Construction Technology and Management 13
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The general methodology for creating a digital model for such an excavator is presented
below:

1. Definition of goals and requirements.

» Defining the specific goals of excavator: speed, accuracy, safety, etc.

* Specify the maximum dimensions and weight of the materials to be processed.

* Analyze the features of destroyed buildings and the possible presence of hazardous ma-
terials.

2. Using CAD software. Using professional CAD software to create a digital excavator mod-
el, for example, AutoCAD, SolidWorks or Fusion 360.

3. Security systems.

» Built-in sensors to detect obstacles or the presence of people in the work area.

* Protective measures for the operator, such as reinforced cabins and safety devices.

« Stop work due to emergency circumstances.

4. Management and control.

» Developing an intuitive control interface for the excavator operator.

» Consideration using joysticks or touch screens.

» Implementation automation capabilities for more precise work.

5. Simulation and testing.

* Using simulation software to test the performance of model under various conditions.

« Conduct virtual strength tests.

» Simulation of excavator behavior in various destruction scenarios.

6. Visualization.

» Creation realistic 3D images and animations to visualize the operation of the excavator.

» These visual materials can be useful for presentations and marketing purposes.

7. Prototyping and production.

* Using a digital model as a drawing to produce a physical version of the excavator.

« Collaborate with engineers and manufacturers to create a real machine.

It is important to take into account that this design is associated with special conditions, such
as hazardous materials and unstable structures. Compliance with safety and regulatory stan-
dards should be a priority at every design stage.

In addition, collaboration with destruction and safety experts will be critical to the successful
implementation of project.

The hydraulic excavator is one of the most widely used machines in mechanical engineering,
and scientists pay close attention to the dynamic characteristics of its working device.

In previous studies [1; 2], dynamic analysis of tools based on virtual prototyping techniques
was one of the important spots of the study. For example, Peng et al. [3] Comparison of time-
varying curves and analysis of excavator tools in a rigid and flexible coupling model.

Liu et al. [4] took the calculated bucket drilling resistance as the external load of the working
device and analyze the distribution of forces and dynamic pressure at each connection point of
the crane based on a rigid elastic coupling model.

S.S. Amalenik et al. [5] proved that the main purpose of transportation is to ensure the load-
ing, unloading and transportation of all necessary quantities of raw materials from the place of
extraction to the place of their further processing in the required amount, the amount is paid on
time and with minimal costs [6].

The authors also presented several studies in the related research area, for example, mod-
eling of technological processes [7], transportation, loading and unloading [8; 9], logistics, eco-
nomics, etc. The authors use and present different genres, mathematical, graphical, simulation,
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heuristic, mathematical models and diagrams, etc.

They are presented by the authors, for example, Sadirova and Bender (mathematical and
graphical models of the loading and unloading of mining products in a quarry) [10], given the dif-
ferential equation of motion of a hydraulic excavator in the form of the Kane equation. Wang et
al. [11] used a conditional function to describe the elastic deformation of the working device and
create a nonlinear dynamic equation of the rigid elastic coupling of the working device system.
Xiao et al. [12] and Cao et al. [13] modeled hinge point strength and stresses in a fixed position
based on a hypothetical excavator model.

Comparing the simulation results with theoretical values, the correctness and validity of the
model is checked [14]. Using the method of conditional reduction of the elasticity of the crane and
rod, calculate the dynamic pressure of the working device and the load of the hydraulic cylinder
based on the model of the rigidly elastic coupling of the excavator as a study [16; 15].

When clearing and leveling completely destroyed buildings using a digital model, must rely
on proper planning, monitoring progress, and troubleshooting complex, ever-changing faults in
that building to complete these building dismantling steps.

Effective remote tracking, collaboration and coordination of multiple disparate resources in
field operations are essential for an effective construction management system. Work planning
requires a significant level of experience and interaction with people when applying an adaptive
decision-making process through constant monitoring of the progress of the work.

As for cost, a new approach to tracking the exact position of the excavator bucket tip can
be used to plan the working route of an excavator manipulator in order to reduce travel time and
cycle based on drilling performance per working cycle (mainly depends on the bucket capacity).

Thus, the goal is to save time, effort and costs, problems are solved before they occur and
the safety of construction and workers is ensured. Work planning requires a significant level of
knowledge and human interaction when applying an adaptive manufacturing solution to monitor-
ing ongoing work progress autonomous machines can also be deployed to access the territory,
dangerous, toxic for a human.

Excavator automation helps increase drilling productivity. Therefore, numerous recent re-
search efforts are visible to accurately measure and control the position and position of hydraulic
machines using real-time sensor data to provide a simple solution by visualizing the operation of
the equipment [17; 18].

Methods and methodology

A typical backhoe loader can be divided into the main points.

Four solid components. These components are:

— a platform: the base or structure of the excavator, providing stability and mobility;

— an arrow: a large lever-like element that protrudes outward and upward from the platform,
it is used for access and digging;

— a stick (or a bucket for a bucket): a part attached to the end of the boom that holds a
bucket or other attachments;

— a bucket: a tool attached to a stick used for digging, scooping, loading materials.

The direction and magnitude of drilling resistance: When an excavator is used for digging or
drilling in the ground, it encounters resistance from the drilled material, the direction and magni-
tude of this resistance depend on the type of soil or material, its density and other factors.

Excavator operators need to calculate this resistance to ensure efficient and safe drilling.
Time spent during drilling: Time spent during the drilling process can refer to how long it takes to
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Links

Fig. 1. Joint angle, length, offset, and twist of the link [21]

complete a drilling or drilling task. This may vary depending on factors such as the depth of the
excavation or trench, the type of material being excavated, and the speed and efficiency of the
excavator. These factors are crucial in carrying out construction work, excavation and transporta-
tion of construction waste, as shown in Fig. 1.

Here is a simplified overview of excavator mobility.

Rotation around a vertical axis: Excavators are usually mounted on a turntable or platform,
which allows them to rotate around a vertical axis. This rotation is often controlled by the operator,
in order to position the excavator in the right direction, it is necessary to maneuver the excavator
and get to different sections without moving the entire machine. This movement is used to adjust
the height of a drilling or loading tool such as a bucket or jackhammer, allowing the operator to
reach various depths. Moving the lever (plunger handle) (in and out): A lever, also known as a
plunger handle, is attached to the end of the boom and can move in and out. This movement
pushes or pulls the drilling tool (bucket) away from or near the machine, allowing the operator to
control the reach or distance from the driller to the drilling point.

Bucket movement (attachments): A bucket or other accessories located at the end of the stick
are responsible for digging, placing in chambers and carrying materials. The bucket can be tilted
or rotated to adjust the direction of the tool for efficient drilling and material handling.

Rotation (bucket rotation): Some excavators have a function that allows the bucket or attach-
ments to rotate while being attached to the end of the handle. This rotation is used to accurately
position the nozzle when drilling or unloading materials.

Hydraulic systems: Excavators rely on hydraulic systems to control these movements. Hy-
draulic cylinders and valves are used to extend and retract the boom, manipulator and bucket,
as well as to control rotation and other functions. The operator uses hydraulic controls in the
cabin to handle these movements, point of view, these are the main movements of the excavator
engine. These movements allow operators to perform a wide range of tasks, including digging
trenches, digging foundations, loading trucks and more. Keep in mind that modern excavators
often have advanced functions and additional controls to increase efficiency and accuracy in
various applications.

These parameters are:

— Link length (A): the distance between the Z axes of adjacent frames along the common
normal, measured along the X axis of the previous frame.

— Correlation offset (d): The distance between objects (or projections of objects) of adjacent
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Fig. 2. Plan and section of the excavator face

frames along the Z axis of the previous frame, measured along the common normal.

— Connection angle (Z): The angle of rotation around the Z axis of the previous frame to
align the X axis of the current frame with the normal connection.

— Rotary joint (Z): The angle of rotation around the normal joint to align the Z axis of the
previous frame with the Z axis of the current frame.

— Tires: In the context of AED parameters, tires refer to coordinate systems associated
with each joint of a robotic arm or manipulator. Each frame is defined by the DH parameters and
represents the direction and position of the joint relative to the previous one.

— The AED agreement: The AED agreement is an agreement that specifies how the tires
are attached and how the parameters are set for each connection. The convention usually follows
specific rules to ensure consistency in the description of the kinematics of automated systems.
One of the common agreements is the amended AED agreement.
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Fig. 3. The technological sequence of clearing a completely destroyed building

)

This data “displays a detailed distribution of frames and parameters”; it is assumed that there
is a description or representation of the kinetics of the automated system, including frames and
AED parameters assigned to each connection.

The dirhams parameters play a crucial role in the creation of transformation matrices, which
are used to calculate the position of the final transponder and the direction of the robotic arm in
a specific configuration as it is shown in Fig. 2.

Positioning with three recommendations

The excavator, like heavy machinery, works in a certain position and moves after it when
completing it task. This simple fact actually inspires this research to develop that Excavator Po-
sitioning System architecture.

The basic concept of fixing and tracking an excavator as a machine means representing the
entire field of operation in terms of conditions, and a lone reference frame that can be named as
that Global Reference frame. On the other hand, an excavator has its own landmarks and hand,
wherever it is. The user may be known in terms of his own reference, it can be called as that local
excavator reference frame as it is in Fig. 3.

To correlate the local frame with the global one, used three common control points, in this
article, these are called links. The coordinates of these reference points are known in both the
local and global reference frames. These common links had to be fixed in such a way that they
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could not be linear, so that a plane could be formed.
Measuring the progress of earthworks

Using similar code for this work progress measurement for excavation. Measuring the prog-
ress of excavation work usually involves tracking the amount of material excavated or the volume
of a trench or pit created. Here is a simple example of pseudo code for measuring the progress
of work in the excavation task:

# Initialize variables

total _excavated volume = 0

target_excavation_volume = 1000 # Example of target volume in cubic meters, excavation
speed = 5 # Example of excavation speed in cubic meters per hour

# The main loop for tracking progress

while total_excavated volume < target_excavation_volume:

# Measure the time elapsed since the last measurement (in hours)

time_elapsed = get_time_elapsed()

# Calculate the amount of material extracted during this time

volume_excavated = excavation speed * time_elapsed

# Update the total excavation volume

total _excavated volume += volume_excavated

# Display of progress information

(“Extracted”, volume_excavated, “cubic meters in”, time_elapsed, “hours”).

display (“Total extracted volume:”, total_excavated_volume, “cubic meters”)

# Check if the target volume has been reached if

total _excavated volume >= target _excavation_volume:

display (“Excavation task completed”).

Break

# Completion of the program

In this Using similar code: fotal_excavated_volume tracks the total amount of extracted ma-
terial; target_excavation_volume is the desired or target excavation volume that you want to
achieve.

The speed of the excavation shows how fast you can dig up the material (cubic meters
per hour).

The main cycle continuously calculates the volume of extracted material based on the exca-
vation rate and the time elapsed since the last measurement.

It selects the engraved total volume and displays progress information. The cycle continues
until the total volume of drilling reaches or exceeds the target volume.

Using similar code provides a basic framework for measuring the progress of excavation
work. You may need to adapt and expand it depending on your specific requirements, including
how you measure time and deal with changes in excavation speed.

The values of the technical characteristics of the excavator, which are used in the digital
model:

— maximum digging radius R, _ , measured in meters;

— the minimum digging radius is R, , measured in meters;

— the length of the excavator handle /,, measured in meters;

— the angular velocity of the excavator handle w,, measured in revolutions per minute;

— the length of the excavator boom /., measured in meters;
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Fig. 4. The production scheme works

— angular velocity of the excavator boom w,, measured in revolutions per minute;

— the angular velocity of the rotary platform of the w, excavator, measured in revolutions
per minute [19; 20].

As shown in Fig. 4, the technological cycle of the excavator includes a number of stages and
processes for the effective performance of excavation and material handling.

The following is a schematic overview of a typical excavator process cycle:

1. Preparation and inspection of the machine:

— make sure that the excavator is on stable ground;

— perform a pre-service inspection to check for any mechanical or safety issues;

— start the excavator and warm up the engine if necessary.

2. Positioning: move the excavator to the required work area, taking into account the location
and depth of the excavation.

3. Drilling:

— lower the bucket or elbow to the floor;

— use an arrow and a stick to position the bucket exactly above the excavation site;

— put the bucket in the ground and start digging;

— control the movements of the boom, manipulator and bucket to effectively drill the required
material.

4. Upload materials: as soon as the material is dug out, lift it.

Conclusion

The digital model of the technological process of clearing the remains of a completely de-
stroyed building using an excavator is intended for accurately determining the duration of work
and preliminarily determining the coordinates of points where the excavator should be placed
during the work. As a result of applying the model to completely destroyed objects of capital
construction in Syria, can come to the following.

1. During the disinfection of a completely destroyed building, the radius of action of the
excavator should be calculated. The size of the working radius of the excavator should provide
the optimal duration of the excavator’s technological cycle, without exceeding the project’s es-
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tablished limitations.

2. During the study, a project for the excavation (working part) of the excavator was devel-
oped to substantiate and study the general methodology of creating a digital model. It was found
that the aim is to reduce time, effort, and costs by 18—-20 %.
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MpoekTupoBaHue paboThbl 3KCKaBaTopa
NpW pacyncTKe NONTHOCTLIO pa3pyLUeHHbIX 34aHU

Anxamg Amap Moxammeq Acep

®rb0Y BO «HayuoHarnbHbIU uccriedosamerbcKull
Mockosckul 2ocydapcmeeHHbIl cmpoumeribHbIlU yHUsepcumemy,
2. Mockea (Poccus)

KnioueBble cnoBa u ¢ppasbl: rmMapaBnnUYecKnin  sKCkaBaTop; 3abon 9KcKaBaTopa;
paspyLleHHOe 34aHune; pyKosiTKa SKCcKkasaTtopa; uudposas mogens.

AHHOTauusa. Bo MHOrMx ctpaHax HeobxoAMMO Kak MOXHO ckopee M36aBnsTbCs OT crefoB
NoBpeXOeHHbIX 30aHWI, TaK Kak OHU HAHOCAT 3HaYUTErNbHbIN yuwepb. Llens paboTbl — ¢ noMoLLbo
LUMPOBON MOAENU MNPOLAEMOHCTPUPOBATL MPUHLMNBI MPOEKTUPOBaHUA 3abosA 3KckaBaTopa
NpW NOSTHOW pacyUCTKe paspyLUeHHbIX 3AaHui. [porpammHble npouecchl Bbinn NCnonb3oBaHbl
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npyu paspaboTke nporpaMmmbl M3MepeHus obbema CTPOMTENBbHOTO Mycopa U BpEMEHW,
HeobXoOUMOro 3KCKaBaTopy AN BblpaBHUBAHUSA U OYUCTKU paspyLUeHHbIX 30aHnin. OTU NnaHbl
OOMKHbl OXBaTbiBaTb BCE acneKkTbl CTPOUTENbHOro npouecca M MoryT ObiTb paccyuTaHbl Ha
eXedHeBHble, exxeHeaernbHble UM exeMecsyHble MHTepBarnbl BpeMeHu. CTpaTterndeckui nnax
Nno BbIBO3Yy CTPOUTENBHOIMO Mycopa NMOMOoraeT YCKOPUTb 3aBepLUeHnEe HOBbIX NPOEKTOB, OYNCTUTL
paspyLlleHHble 30aHUA U NocTapaTbCA WUCNOMb30BaTb MX Kak MOXHO ObicTpee. Pesynbrarhbl
nuccnegoBaHnga nokasanu, YTo obbeM CTpPOUTENbHbIX OTXOAOB W Bpemsi, Heobxooumoe Ons
aKcnnyaTaummn aKckaBaTopa, MOXHO cokpatuTb Ha 18-20 %, 4TO noaTBepXaaeT HadeXHOCTb
NCnonbL30BaHMs A4aHHOW MporpaMmbl B JAHHOM nipouecce. HecmoTpst Ha To, 4TO uccnegyemas
KOMMNaHusa B HacTosilee Bpemsi paspaboTtana CUCTEMY, OCHOBAHHYD Ha WH(OpPMaLMOHHOWN
Modenu 34aHus, ee 3agjaden sBngeTca Bbibop nnaHa, obecneynBaloLLEro KOMMSEeKCHoe
ynpaBneHve 3atpatamm 1 BpeMeHeM Ans n3baBneHnst oT NoCneacTBUN pa3pyLUEHHbIX 34aHUN.
KonnyectBo y4aCTHMKOB, KOOPAWHMPYIOLLMX Mpouecc B uUernoM, coxpaHsietca. OpraHusaums
npoecca BblBO3a CTPOMTENBHOIO Mycopa noka HesicHa, He0BXoANMO HECKOIMNBbKO CXEM.

© Amar Alhamd Mohammed Yasser, 2024
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UccnepoBaHue
3NEeKTPOMArHUTHOro U3Ny4YeHus
COTOBbIX Tene¢goHoB

B.B. 3BarmHues, A.M. YepenaHos, O.10. 3BarnHueBa

@rb0Y BO «3abatikanbckull 20cydapcmeeHHbIl yHUsepcumemy,
2. Yuma (Poccus)

KnioueBble cnoBa u ¢ppasbl: MHAYKUMS MarHUTHOrO
nons; HanpPsKEHHOCTb ANEKTPUYECKOro Noss; COTOBbIE Tene-
(POHbI; ANEKTPOMArHUTHOE U3NyYeHune.

AHHoTauums. Llenb paboTtbl — onpegeneHve nonynspHbIX
MapoK COTOBbIX TernedoHOB cpean HaceneHust 3abarkanb-
CKOro Kpasi 1 onpegeneHve ypoBHs 6e30MmacHOCTM UX arnek-
TPOMarHUTHbIX U3nyyYyeHUn. 3agayn: nNpoBecTM Onpoc Hace-
nennsa 3abarikanbCKkoro kpas 06 MCNONb30BaHUM COTOBbIX
TernedoHOB, WX XapaKkTepucTukax; MNpPOBECTU WHCTPYMEH-
TanbHble U3MEPEHNs OLeHMBaeMbIX (PakToOpoOB; NpoaHanusau-
poBaTb MofnydeHHble AaHHble. MeToabl: onpoc, WHCTPYMEH-
TanbHbIM MeTod, aHanua. [vnote3a uccneaoBaHUs: camble
nonynsipHble N COBPEMEHHbIE MapKkuM COTOBbIX TenedoHOB
MMEIT MNOBbILIEHHbIE MOKa3aTenu MU3NyYeHWn, 4TO MOXET
NPUBECTU K yXyALWEHUIO 300POBbs MX Bnagensues. Boisene-
HO, YTO cambiMy nonynsapHbiMu (41,7 %) ona Kkateropun Ha-
cerneHunsa oo 16 net ABNATCA COTOBblEe TenedoHbl Samsung
C HaVMeHbLUeN MakCUMarbHOW MOLLHOCTLIO U3fyyeHus (rno
AaHHbIM KomMnaHum — 0,23 BT/Kr) 1 MUHUManbHbIMK NoKasa-
TENSAMU HanpPsPKEHHOCTU  9NeKTPUYEecKoro nomnd, WHOYKUMK
MarHUTHOro nons (N0 COBCTBEHHbIM MHCTPYMEHTanbHbIM
3amepam). CambiM NONYNAPHbIM AN KaTeropum HacerneHus
16-30 net (65 %) n ons kateropumn 31-45 net (28 %) aBns-
eTcsa coToBbIN KomnaHum Apple iPhone, KOTopbIn NO HaLWnM
WHCTPYMEHTanbHbIM UCCrefoBaHMAM MMeEeT nokasatenn us-
ny4YeHUn Bbile HopmaTuBHbIX (80 20 pas).

B HacTosiwee BpeMsi COTOBbIN TenedoH cTtan HeobxoaMMbIM CPEACTBOM CBS3U, KOMMYHU-
Kauuun. MIm nonb3yloTcs Bce KaTeropum HaceneHud: oT Aeter 40 Niogen ctapllero nokoreHus,
He 3ayMbIBasiCb M He OLUyLLas ero onacHOCTU ANS 300POBbSA. ANEKTPOMarHUTHOE U3ryyeHune
MOGUIbHOro TenedoHa — 3TO OAMH U3 MaBHbIX PUCKOB MCMOMb30BaHNSA COTOBOW cBA3W. Bonpo-
caM BINUSAHUS U3Ny4YeHUI COTOBbIX TeNedOHOB Ha 340POBbE YerioBeKa NOCBALLEHO MHOXECTBO
Hay4HbIX CTaTen POCCUNCKUX U MHOCTPaHHbIX nccnegosatenen. Ha gaHHbIN MOMEHT OOHO3HAu-
HOro oTBeTa He HanaeHo. o gaHHbIM BceMmnpHoOn opraHmMsauunmn 3gpaBooxpaHeHund [3], aneKkTpo-
MarHuUTHblE Nossl, co3gaBaeMble MOBOUIbHbIMUK TenedoHamMmu, knaccuuumpyroTca no rpynne 2B
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Kak BO3MOXHOE KaHLleporeHHoe usnyveHve Ans nogen, OCHOBbIBasCb Ha YBENMYEHHOM pUCKe
pasBUTUS TNIMOMbI, KOTOpasi OTHOCUTCA K 3110Ka4eCTBEHHbIM OMNyXxonsm moara. [locnegHue akc-
nepuvMeHTanbHble nccrnegoBaHusa yoeamTenbHO A0Ka3biBalOT, YTO «XPOHMYECKOE BO3OEeNCTBUE
3NEKTPOMArHMTHOIO M3ry4YeHns HeraTMBHO BO3AENCTBYET Ha pebeHkay [3]. bonee Toro, aBTOpLI
[2] koHKpeTusnpytoT: «Ecnu TenedoH NexnT B BEpPXHEM KapMaHe nuakaka unm BUCUT Ha Lien-
HOM peMeLLKe, OKa3blBaeTCs HeraTMBHOE BNUSHME Ha Nerkve u cepgue; ecnu BUCUT Ha nosice
UNWN NEXNUT B HUWXKHEM KapMaHe — CTpajatoT neyveHb 1 penpoaykTuBHas cuctemar. Mccnegosa-
HWUS B 3TOM 0BNacTn NpoAoImKatoTCs.

Accounauusa npoussoguTenen obopyaoBaHMS MOBUIIBHOM CBS3WM AN CHUXKEHMS BO3Oen-
CTBUSA 3rekTpomarHuTHbIX nonen (AMI1) TenedoHoB ycTtaHosuna notonok B 1,6 BT/kr (yaensHbin
KoadhduumeHT nornoweHnss SAR anekTpoMarHuTHoM aHeprium) no ctaHgapty IEEEC95.1-2005.
Bce TenedoHbl, NpeBbilLatoLne 3TOT Npeaen, cHMTarTcsa onacHbiMy ans 3goposbs [1]. MHdop-
Mauums o koacdmumeHTax SAR coToBbIx TeNedOHOB Haxo4uTCs B 0OLWweM gocTyne Ha cante [1].

Hac 3anHTepecoBan BOMPOC: KakMe CoToBble TernedoHbl Hanbonee YacTo UCMNOMb3YHTCS B
3abankanbCKOM Kpae 1 HaCKOSbKO 3MeKTPOMarHUTHOe n3nyveHume ot Hux 6esonacHo. Takum 06-
pa3oM, uenu paboTbl — onpeaeneHne NonynspHbIX MapoK COTOBbIX TENedOHOB Cpeaun HaceneHus
3abankanbCcKoro Kkpas 1 onpeaeneHne ypoBHsa 6€30nacHOCTM UX SNEKTPOMArHUTHbIX U3y4YeHU.

CyuwiecTByeT ABa OCHOBHbIX MapaMeTpa HOPM U3IyYEeHU, NO KOTOPbIM MPUHATO NPOBOAUTL
N3MEePEHNS: 3TO HaNPsSXKEHHOCTb ANEKTPMUYECKOro NoNsA U MHAYKLMSA MarHUTHOro nons. B Poccun
3TW HOpPMbI perynupytotcst gokymeHTomM CaHnllunH 1.2.3685-21 1 He gomkHbl npeBbiwaTth 500 B/m
ONSA ANeKTpUYecKoro uanyydyeHns n 5 mxTn (4 A/m) ang MarHUTHON MHAYKUMKW. [ns 6bIToBON TEX-
HWKM, COTOBbIX TeNe(OHOB, KOMMBLIOTEPOB OHN HE AOSMKHbI NpeBbiwaTth 25 B/M anga anektpuye-
ckoro mnsnyyenus un 0,25 MkTn gnga MarHUTHOM MHOYKUMK. Tpy n3amMepeHnn nokasaHum anekTpu-
4YeCKOro U3ny4yeHns U MarHUTHOM MHAOYKUMW NO METOAMKE, YKa3aHHOW B MHCTPYKLUW K Npubopy,
Heobxogumo cobrnitogaTtb pacctosiHie B 10 cm.

B 2023 r. 6bIn1 cocTaBneH onpocHUK 06 NCNosib30BaHUM COTOBbLIX TeNeOHOB, NX XapakTepu-
CTMKaxX 1 NpoBeaeHo aHkeTupoBaHune. ObLee KONMYeCTBO ONpPOLLEHHBbIX cocTaBuno 150 yenosek
HaceneHusa 3abarkanbckoro Kpasi. Hamum 6binm npomnsBeneHsbl 3amepbl napametpos AMIT coTo-
BbIX TeNegOHOB peCNOHAEHTOB NPY PasfMYHbIX YCIOBMAX: NPU Bbi30BE Ha paccTosiHum 0 cMm; B
oxugaHum Ha pacctosHum 10 cm; B oXXmaaHum Ha pacctosHum O CM; Npu 3BOHKE C Apyroro Tene-
doHa Ha paccTtosaHun 0 cm.

Ona namepenus 3MI1 ncnonb3osanca npuoop COIKC 3koemsop F4. dnanasoH nameps-
eMbIX YacToT anektpudeckoro nons ot 20 go 2000 y. MNpun n3amepeHnax UsnyYyeHnin CoToBbIX
TenegOoHOB BbINOMHANUCH YCIOBUSA OTCYTCTBUS PSALOM UCTOYHWKOB 3f1EKTPOMArHUTHBLIX MOMen
ans obecneyeHns 4MCTOTbl pedynbratoB. B Tedenne 2023 r. nponsBedeHbl COOTBETCTBYHOLLME
3amepbl COrnacHO METOAMKE, YKa3aHHOM B MHCTPYKLUUN K CepTUULMPOBaAHHOMY Npubopy.

BbIsicHMNOCh, YTO BO Bpems pasroBopa no MobunsHomy TtenedgoHy 92 % onpoLUeHHbIX Jto-
Oen npyxkumatoT TenedoH NIOTHO K yXYy, TeM caMbiM NoaBepratoT cebsa onacHoCTn obnyveHus.
57 % onpoLlleHHbIX HOCAT MOBMIbHOE YCTPONCTBO B KapmaHe 6ptok, 33 % HocaT B cymke, 10 %
OMNPOLUEHHbIX — B HAarpyaAHOM kapMaHe. CpefHAsa NpogomkKNTENbHOCTb pa3roBopa No MOBUIbHO-
My TernedoHy coctasuna 34 MUHyTbI B cyTkU. Camoe NpoaormknTenbHoe BpeMs pasroBopa B CyT-
Kn coctaBuno 6onee 4 yacos (B cBA3n ¢ paboTon). CornacHo CTaTUCTUKE onepaTopoB COTOBOW
cBa3un (gaHHble 2011 1) [4], no TenedoHy 6onee 30 MUHYT B AeHb pasroBapusatoT okono 70 %
nonb3oBarternen, B 3abankanbckoM kpae (No Hawum gaHHbiM 2023 1.) — 39 %. 70 % onpoluen-
HbIX PECNOHAEHTOB Kpas pasroBapusatoT no teredoHy 20 n 6ornee MUHYT B AeHb, B TOM Yucne
Tonbko 10 % B BO3pacTHon rpynne o 16 net. 38,5 % pecnoHaeHToB Bo3pactoM 31-45 net
pasroBapuBatoT 6onee 1 yaca B AeHb. Takum o06pasom, B nepuog npoBOAMMbIX UCCNeaoBaHUi
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B 3abankanbCKkoOM Kpae AaHHble No ANUTENbHOCTM pasroBopa no TenedoHy 3HaYNTENbHO HUXe
rnokasarenemn onepartopoB CBA3W, 0COBeHHO ansa kateropumn go 16 net — B 3,9 pasa (39 % pas-
roBapmBatoT no tenedgoHy 6onee 30 MUHYT B AeHb [4]).

CambiMn NonynspHbIMA B UCMOMNb30BaHUM AN Kateropun o 16 net sBNseTcs COTOBbIN
Samsung Galaxy (41,7 %) pasnuuHbix mogudmkaumi (0,23 Bt/kr); ons kateropumn 16-30 net —
Apple iPhone 12 ProMax (1,17 Bt/kr) n Apple iPhone 14 (0,98BTt/kr) — 65 %; ans kareropuu
31-45 net — Apple iPhone 12 Pro Max (1,17 Bt/kr) (28 %). Ans HaceneHus kateropumn 46—60 ner,
61 1 6onee neT NONynspHbLIMK B MCNOMb30BaHUM OKa3anucb coToBble TenedoHbl Huawei Honor
10 (1,17 Bt/kr), Realme GT Neo3T (0,73 Bt/kr), Samsung Galaxy A20 (0,23 BTt/kr).

lMokasaTenn Bcex uccnegoBaHHbIX COTOBbIX TeredoHOB HaceneHust 3abarkanbcKoro kpas
Ha paccTtosHun 10 cM He npeBbIWany nNpeaerbHbIX 3HaYeHU, TakuM obpa3oM noaTBepaAnInCG
XxapakTtepuctuku npounssogutenen SAR. MakcumanbHble nokasaHus napametpoB Ml Obinu 3a-
hu1KcnpoBaHbl NPY BbIZOBE UK 3BOHKE C ApYroro TernedoHa Ha pacctoaHum 0 cm (cutyaums npm
HOLLUEHMM B KapMaHe unu npu pasrosope). Nokasatenu (anekTpmuyYeckoro nanyvyeHusi/MarHuTHOM
nHaykumn) gna TenedgoHa Apple iPhone 12 Pro Max cootBeTcTBEHHO cocTtaBunm 502 B/m n
3,91 MkTn, yto B 20 1 16 pas npesbilaeT HopMmatuebl; ans Apple iPhone 14-206 B/m 1 24 MkTn
(8 8,2 n 96 pas); ana Huawei Honor 10-173 B/m 1 0,43 mkTn (B 7 1 1,7 pas); ana Realme GT
Neo 3T - 3,04 mkTn (B 12 pas).

PesynbraThl MccnegoBaHuin nokasanu, 4To cambiM nonynspHeiM (41,7 %) ons kateropuu
HacerneHus o 16 neT sBnseTcs COTOBbIA TenedoH KoOMMaHMM Samsung C HaUMEHbLLEW Mak-
CUMaribHON MOLLHOCTBIO M3ny4veHust (Mo gaHHbIM npoussogutens 0,23 BT/kr) 1 MMHMMansHbeIMK
rnokasatensamMm HanpsXKeHHOCTM 3NEKTPUYECKOro MOMns M MHOYKUMW MarHUTHOro nomns (no coo6-
CTBEHHbIM UHCTPYMEHTarnbHbIM 3aMepaM). ATO CBUAETENbCTBYET B OCHOBHOM O NPaBUibHOCTH
BblGOpa Mapkmn COTOBOro TenedoHa anga aeten.

CambiM nonynsipHbIM Anga kateropum Hacenenna 16—30 net n ansa kareropun 31-45 net
SABNSIETCA COTOBbIN KoMnaHun Apple iPhone, kOTopbI NO HaWMM UHCTPYMEHTanNbHbIM UCCreno-
BaHMAM MMEET rnokKasaTenun M3nyyeHuin HECKOMbKO Bbille HopMaTuBHbIX (4o 20 pas).

Takum 00pa3oM, NMOCKOSbKY HaceneHne kpasi B penpoaykTuBHOM Bo3pacTte (16—45 ner) B
OCHOBHOM UCMNONb3YeT COTOBbIE TernedoHbl komnaHuu Apple iPhone ¢ NoBbILLEHHBIMU NOKa3aTe-
NSMU U3IyYeHU, pa3roBapmBaloT Nno TenedoHy, NI0THO NPUXaB ero K yXy, HOCAT ero B KapMaHe
OpIoK, TO MOXXHO MPEANONOXNTb, YTO 3TO MOXET HEraTUBHO BNUATBL Ha UX 300pOBbe (LeHTpanb-
HYIO HEPBHYIO CUCTEMY, NEYEHb, SHOOKPUHHYIO N PENPOOYKTUBHYIO CUCTEMDI).
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Study of Electromagnetic Radiation from Cell Phones
V.V. Zvyagintsev, A.M. Cherepanov, O.Yu. Zvyagintseva

Zabaikalsky State University,
Chita (Russia)

Key words and phrases: magnetic field induction; electric field strength; Cell Phones;
electromagnetic radiation.

Abstract. The purpose of the work is to determine popular brands of cell phones among the
population of the Trans-Baikal Territory and determine the level of safety of their electromagnetic
radiation. Objectives: conduct a survey of the population of the Trans-Baikal Territory about
the use of cell phones, their characteristics; carry out instrumental measurements of the
assessed factors; analyze the received data. Methods: survey, instrumental, analysis. Research
hypothesis: the most popular and modern brands of cell phones have increased radiation levels,
which can lead to deterioration in the health of their owners. Results: It was revealed that the
most popular (41.7 %) for the population under 16 years of age are Samsung cell phones
with the lowest maximum radiation power (according to the company — 0.23 W/kg) and the
minimum indicators of electric field strength and magnetic field induction (according to our own
instrumental measurements). The most popular (65 %) for the 16-30 year old category and
(28 %) for the 31-45 year old category is the Apple iPhone, which, according to our instrumental
studies, has radiation levels slightly higher than the standard (up to 20 times).
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CucTeMHbIN aHanu3 BAUAHUSA
npouecca MHXeHepHbIX U3bICKaHUW
npu coBepLIeHCTBOBaHMM npoLecca

ynpaBrieHUs XU3HEHHbIM LUKIIOM O6HEKTOB
coumnanbHoOn MHPPaCTPYKTYpPbI

A.A. Nannayc, B.A. IlokTeB

®rb0Y BO «HauyuoHanbHbIU uccriedosamernbcKul
Mockoeckuli 2ocydapcmeeHHbIl CmpoumerbHbIU yHU8epcumemy,
2. Mockea (Poccusi)

KnroueBble cnoBa u cpasbl: MHXEHEPHbIE U3bICKaHWUS;
00beKTbl couunanbHOM WHQPACTPYKTYPbl; MOBbILWEHME 30-
PEKTMBHOCTN; MPOEKTMPOBAHME; CPOKM NPOM3BOACTBa pa-
60T; CTPOUTENBLCTBO.

AHHoTaumua. [aHHaa cTaTbs MNOCBSILLEHA akTyanbHON
TeMe CTpouTenbCTBa OOBLEKTOB COLMANbHOW WMHppacTpyk-
Typbl B Poccuiickon ®enepauun. AkTyanbHOCTb TeMbl 060-
CHOBLIBAETCS HEMOCPEACTBEHHbIM BMSAHMEM OOBLEKTOB CO-
umanbHOM MHpacTpykTypbl Ha OGnarononyyne obuiecTea
BO BCex acnektax. Llenblo uccnenoBaHus SBMNSETCS cCOBep-
LUEHCTBOBaHME npouecca YynpaBneHUs XU3HEHHbIM LUKIIOM
00beKTOB couunanbHon MHGpacTpykTypbl. OgHOM u3 3agad
nccnenoBaHMA ABMAETCS aHanu3 ocCoGeHHOCTeN ynpaBneHms
XU3HEHHbBIM LIMKNOM OOBEKTOB COLManbHOMW MHAPACTPYKTY-
pbl Ha aTane u3bickaHuh. B pamkax uccrneqoBaHusa UCnorb-
30BaHbl M MPUMEHEHbI Ccrneayllme MeToAbl: CUCTEMHbIV
aHanus, MeToa NraHUPOBaHUA JKCMEepUMEHTa, CUCTEMOTEX-
HWKa CTpOUTENbCTBa, MEeToh CTaTUCTMKU. Pesynbsratom uc-
CrnefoBaHWs SABNSAIOTCS BbIABMEHHbIE (hakTopbl, BO3MOXHO
oKasblBawLllMe BNWAHWE Ha MpoBedeHUe W3bICKaHWA Npu
ynpaBreHun XXU3HEHHbIM LMKIOM OOBLEKTOB COLManbHON
NMHpacTpykTypbl. MMoAroTOBMNEHbI AaHHbIE ANS NPOBeAeHUs
3KCNEepPTHOro onpoca C Lenbto BbIsIBNEHUS (0akTopoB, OKa3sbl-
BalOLWMX Havbornbluee BMAVUSHUE Ha NPOBEAEHWE WHXEeHep-
HbIX MU3bICKaHWW. [logrotToBrieHa ocHoBa Ans AaribHEWLLEero
NpOBEAEHMS UCCNeaoBaHUA C UCNOMb30BaHMEM HaTYpHbIX
0ObEeKTOB.

Ha cerogHsAlIHWI OeHb acnekTbl YNpaBneHUs XU3HEHHbIM LIMKNOM OOBLEKTOB COLManbHOM
NHMPACTPYKTYpPbl 3aHMMaKT Ba)XHOE MECTO B KOHTEKCTE Hay4yHbIX MCCNeaoBaHui B o6nacTtu
CTpouTenbCTBa 34aHWUIA U COOPYXXEHWUN. M3ydeHne 3Ton TeMbl [JOCTaTOMHO aKTyarnbHO ceiyac,
TaKk Kak OHO OCHOBLIBAETCS Ha psiae PyHAaMeHTarbHbIX (DAKTOPOB, BIMSIIOWMX HA KayecTBO
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YKU3HWU rpaxkdaH, 3KOHOMUYECKY 3dEKTUBHOCTb M YCTOMYMBOCTL obulecTBa B Lenom. Mox-
HO YBEPEHHO yTBepXaaTb, YTO coumarnbHas MHAPaCTPYKTypa 3aHMMaeT BaXXHOe MOMoXeHue B
9KOHOMMKe IoBOoN CTpaHbl U B 9KOHOMUKaXxX OTAernbHbIX pernoHos [15]. Pa3sutue ynpasneHus
XU3HEHHBIM LMKIIOM coumarnbHbIX 0OBHEKTOB MpeacTaBnsieT cobon OAHY M3 KMto4YeBbIX cTpaTte-
rmyecknx 3agad rocygapctea. PoCT cTpouTenbCTBa Xunbsa MpUBEN K YBEMUYEHUIO cripoca Ha
coumanbHble ycnyrin. OgHako cosgaHve coumanbHOW MHAPACTPYKTYpbl TpebyeT 3HauYMTENbHbIX
WHBECTULMI, N BI0aXXEeTHbIE CPEACTBA YaCTO OKa3blBAOTCA HEAOCTATOYHBIMW AN PELLEHNS 3TUX
3agad [2].

lMepBooyepeaHas coumanbHas 3HaYMMOCTb O6BLEKTOB coLMarbHOM MHAPACTPYKTYpPbI, TaKMUX
KakK LUKOIMbl, BOMbHULbI, KyNbTYpPHbIE LEHTPbI U Ap., NogdYepkmBaeT HeobxoanmocTb adpdekTme-
HOrMO YNpaBrieHns NX XU3HEHHbIM LIMKNOM Ha BCEX 3Tanax CTPOUTENbCTBA ANS CBOEBPEMEHHOM
cOaym Takmx o6beKTOB B AKCMyaTauuio.

ObecneyeHne xuntenen ropogos, B 0COBEHHOCTU MeranosiMcoB, counanbHON MHPacTpykK-
Typou npeacTaBnseT cobom ogHy U3 BaXKHbIX U LLMPOKO 0bCyxaaeMbix Npobrnem, MOCKONbKY OHa
3aTparmBaeT BCE CErMEHTbl HaceneHus, HesaBMCUMO OT chmHaHcoBOro nomnoxehnusa [13]. OTa
Tema cTaHoBUTCS Goree 4em korga-nmbo akTyarbHOW, MOCKOMbKY O6bLEeKTbl couManbHOW WH-
dpacTpyKTypbl OKa3blBalOT HEMOCPEACTBEHHOE BnMsiHME Ha Gnarononyyue obliecTtBa, npeno-
CTaBnAs KIYEBbIE YCIYrM U co3daBasi OCHOBY AMsi coumanbHOro passutus. CTOUT OTMETUTD,
YTO M CO CTOPOHbI OPraHOB WUCMOMHUTENBHOW BNacTu yaensierca BHUMaHWe COBEpLUEHCTBOBa-
HUIO MEXaHU3MOB PasBUTUS coLManbHOM MHPPACTPYKTYpbl FOPOAOB B paMKax peanusauuu ro-
CyOapCTBeHHbIX nporpamm [4; 6].

HayyHoe nccnegoBaHve B 0bractu ynpaBneHusi XM3HEHHbIM LUKIIOM OOBEKTOB coumarib-
HOW MHPPACTPYKTYpbl NpefoCcTaBnsieT BO3MOXHOCTb 9KOHOMUYECKON ONTUMU3aunm CTpouTenb-
HbIX npoueccoB. ONTUMM3NPOBaAHHOE ynpaBfeHve BCeMU BuOAMM pPecypcoB Ha aTanax W3bl-
CKaHW, NPOEKTUPOBaAHUS N CTPOUTENbLCTBA HE TOMbKO CHWXAET 3aTpaTthbl, HO U obecnevnBaeT
bonee aphekTMBHOE MCNONBb3OBaHUE CPeacTB, YTO CTAHOBUTCS BaXHbIM acnektoMm. 1o Teme
ONTUMMU3aLUMM NPOLIECCOB NPOM3BOACTBA CTPOUTENbHBLIX paboT BegeTrca GonbLuoe KONMYEeCTBO
nccnegoBaHnin, GOMbLUMHCTBO M3 KOTOPLIX ObiNn BHeApPeHbl B Npoun3BoacTBo [2; 3; 12; 14; 16;
18]. PaHee OGbina cdopmupoBaHa MeTOAMKA COBEPLUEHCTBOBAHUS YMPaBMEHUSA >KU3HEHHbIM
LMKITOM OOBbEKTOB KannTanbHOro CTPOUTENbLCTBA, BKOYaloLWas creayrowme nate atanos [9; 11;
17; 19-21]:

1) aHanmM3 BO3AENCTBYHOLNX PaKTOPOB Ha 3PEEKTUBHOCTL YNPABEHUS XKU3HEHHbIM Lu-
KITOM coumanbHOM MHPPACTPYKTYPbl B CTaaUAX U3bICKAHWUIA, NPOEKTUPOBAHUS U CTPOUTENLCTBA;

2) npoBegeHne 3KCNepTHOro onpoca C Lenbio BbisiIBNEHNUS Hanbonee 3Ha4uMbIX (0akTopoB
B AaHHOM obnacTy;

3) ocyLlecTBreHne noneBbIX NCCNEAOBaHNUA C UCMONb30BaHMEM HaTYpPHbIX OObEKTOB;

4) paspaboTka MeToaukn Ansa pacdeTa u oueHKN apPEeKTUBHOCTU YNPaBNEeHUS XXU3HEHHbIM
LMKINOM coumnanbHOM MHAPaCTPYKTYPbI;

5) TectupoBaHne n BHegpeHue paspaboTaHHOM METOAMKU ANSA OueHKM 3(PEEKTUBHOCTU
yrnpaBneHust XXM3HEHHbIM LIMKITOM coumnaribHbIX 0OBbEKTOB MHGPACTPYKTYPbI.

B pamkax ccbopMmMpoBaHHON METOAMKN OOHUM U3 3TanoB ObINo BbiiBNEHME (DaKTOPOB, BIu-
AIOLWMX Ha NPOLECCHhl U3bICKaHUIN, NPOEKTUPOBaHNS U CTpouTenbCcTBa. 1o pedynsratam aHanu-
3a Hay4YHOW nNuTepaTypbl N COBPEMEHHbIX UccrneqoBaHui Obinn BbisiBNEHbl (hakTopbl, BO3MOXHO
BNUSAOLLIME HA NPOLECC NPOBEAEHNS UHXEHEPHbIX M3bickaHui (Tabn. 1) [5; 7; 8].

PaccmoTtpum 6onee nogpobHo Kaxabii 13 hakTopos.

* KayecTBO OpraHmsaumoHHO-TEXHOMOrMYECKON OOKyMeHTaumn. OdeKkTMBHOCTL NpoBe-
OEeHUs n3bICKaHWn NpY NNAHUPOBAHMM KanuTanbHOIO PEMOHTA CYLLEeCTBEHHO 3aBUCUT OT Kade-
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Tabnuua 1. ®akTopbl BO3MOXHO BMUAIOLLNE HA NPOLIECC NPOBEAEHUS UHXEHEPHDbIX
M3bICKaHUN

Ne HaumeHoBaHue daktopa

1 KayecTBO OpraHM3aLMOHHO-TEXHONOMMYECKON JOKYMEHTaLMM

YpoBeHb NpopaboTaHHOCTM TEXHUYECKOrO 3aAaHnsa Ha nposedeHne paboT Mo U3bICKaHWSM

Tun obbekTa KanuTanbHOro CTPOUTENBLCTBA (PEKOHCTPYKLMSA, KanuTanbHbIi PEMOHT, HOBOE CTPOUTENLCTBO)

Hanuuwe, aKTyanbHOCTb U Ka4eCTBO paHee NnpoBeAeHHbIX M3bICKaHWUN

JInuo, ocyulecTtenstowee paboTbl MO MHXEHEPHBIM U3bICKAHKSIM

Cpoku npoBeaeHUs U3blCKaHWIA

MpupoaHo-knumaTmyeckmne ycnoBusa npu npoeegeHnn M3bICKaHWUN

Keanudwmkauna ATP

O | o IN|loO | g | bW |DN

CoBpeMEHHOCTb ncnonb3yemoro 060py,D,OBaHVIF| npwv NPoOBEAEHUMN N3bICKAHUI

-
o

Hanuune O0nyCKoOB 1 NOBEPOK

CTBa OpraHn3auMOHHO-TEXHOMOMMYECKON OOKYyMEeHTauuu, npegocTaBrieHHOW 3aka3vukom. Yet-
KOCTb, MOSTHOTa U aKTyarbHOCTb 3TOM JOKYMEHTauUM HanpsMyto BAUSIOT Ha NpaBuSibHOE MOHK-
MaHue 3agad u uenemn U3biCKaHun.

* YpoBeHb NpopaboTaHHOCTWN TEXHMYECKOro 3agaHns Ha npoBegeHne paboT no n3biCKaHu-
aM. KayecTBo 1 getanunsaumsi TEXHUYECKOrO 3aaHuns ABMAITCA KMYEBbIMU hakTopamu, onpe-
OENsWNMN yCneLHoe NpoBeaeHne mn3bickaHui. YeTko copmMynupoBaHHble TpebGoBaHMsA ©
OXWOaHNS 3akasdnka no3BongalT nsbexaTb HeAONOHMMaHUSA U HeOAHO3HAYHOCTEN B npolecce
npoeeaeHnsi pabor.

* Twn obbekTa KanuTanbHOro ctpontenbcTBa. [loHMMaHe Tuna obbekTa (PEKOHCTPYKLUUS,
KanuTanbHbI PEMOHT, HOBOE CTPOUTENbLCTBO) CYLLECTBEHHO BMNMSIET Ha BbIGOp MeTo4oB M 06b-
eM m3bicKaTenbCcknx pabot. Kaxapii Tmn TpebyeT yHUKanbHOro NOAXo4a, YTO BaXKHO Yy4ecCTb B
HaYyanbHOW CTaauu MNaHMPOBaHUS.

* Hanuune, akTyanbHOCTb U Ka4eCTBO paHee NpoBedeHHbIX M3blckaHuin. MHdopmauusa o
npeabloyLwmnx MU3bICKaHUSAX SABIMSETCS KYEBbIM acnekToM Mpy MaHMpOBaHUM HOBLIX PaboT.
Hanuune kayeCTBEHHbIX OaHHbIX O COCTOAHMM OBObekTa No3BonseT usbexaTb U3BbITOYHBIX UC-
crnefoBaHui, COKOHOMUB PECYPCbI.

* Jlvuo, ocyuwecTtensowee paboTbl MO MHXEHEPHbIM M3biCkaHuaM. Beibop mexay npose-
OEHVEM U3bICKaHWA CBOUMW CUIlaMu reHeparibHbiM NoAPSAYMKOM UM C MpuBAeYeHMeM nog-
PSAHOM OpraHu3aumy BAMUSIET Ha KadeCcTBO M HEe3aBUCMMOCTb MccregoBaHun. BaxHo onpepe-
nnTb, KTO obrnagaetT Heob6XoOUMOWM IKCMEPTUION U OMbLITOM.

*  Cpokn npoBefeHUs U3blCKaHU. 3agaHne YeTKUX CPOKOB MPOBEAEHUS M3bICKAHUM CO-
OENCTBYET NNaHMpoBaHUIO N ahpeKTUBHOMY MCNONbL30BaHUO BpeMeHn. OnepaTtuBHOE BbINof-
HeHve paboT ABNSETCS KMYeBbIM PAaKTOPOM YCMNELLHOMO 3aBepLUEeHNS aTana U3bICKaHWN.

* [pupogHO-KNUMaTUYeCKne yCcnoBusi Npyu NPOBEOEHUN U3bICKaHWA. AHAnn3 NpuMpoaHbIX
N KNUMaTUYECKUX YCITOBUIA SBMSETCS HEOTbEMIIEMOWN YacTblO MNaHMPOBaAHUSA U3bICKAHUI. OTH
drakTopbl MOTyT BMMSATbL Ha BbIOOpP MeTo4oB M 060pyaoBaHMs, a Takke Ha ©e3onacHOCTbL Npo-
BeaeHust paborT.

*  Keanudmkauma wuHxeHepa-texHndeckoro pykooautensa (UTP). lNpodeccmnoHanbHas
kBanudumkauma TP okasbiBaeT CyLLeCTBEHHOE BINAHME Ha TOYHOCTb U OCTOBEPHOCTb pe3yrib-
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TaToB M3blckaHuii. ObecrneyeHne HanMums onbITHLIX M KOMMNETEHTHbLIX CNeLManncToB CTaHOBUT-
csl He0BXOAMMbIM YCNOBUEM YCMELLHOro NpoBeaeHus pabor.

« CoBpeMeHHOCTb MCMnomnb3yemoro obopyaoBaHust Npu NPOBEAEHUN U3biCKaHWA. Jddek-
TUBHOCTb W3bICKaHWIA HanpsiMyto 3aBUCUT OT WUCMOSb30BaHUSi COBPEMEHHOro 06opyaoBaHMS.
TexHomnormyeckme MHHOBaLMM MOTYT YNy4YllUTb TOYHOCTb cbopa AaHHbIX U COKpaTUTb BPEMEH-
Hble 3aTparbl.

« Hanuuune ponyckoB u noBepok. PerynsipHble NMoBepku U Hanuyne HeobxoauMMbIX OOmMy-
CKOB y 060pya0OBaHust 1 nepcoHana siBNSTCA rapaHTOM TOro, YTo M3bickaHus OyayT npoBefe-
Hbl B COOTBETCTBUM C BbICOKMMM CTaHaapTaMu 6e3onacHoCTU U KadecTsa.

B pesynbrate npoBedeHHOro mccrieqoBaHust Obiny BbiSIBNIEHbI OpraHU3aLMOHHO-TEXHOMO-
rmyeckne hakTophbl, OkasbliBatoLime BNUsHUE Ha 3hEKTUBHOCTL peanunsaumm obbekToB coun-
anbHOM MHPACTPYKTYPbl B YacTV NPOBEAEHUSI UHXKEHEPHbIX U3bicKaHWiA. Cneayowmm aTanom
nccnenoBaHusl OydeT BbisiBNeHMe hakTopoB, BIAMSIIOLLMX HA NPOLECC NPOEKTUPOBAHUSI U CTPO-
UTENbCTBA, a Takke UX BapbMpOoBaHUe No 3Ha4MMocTu. [Nommmo aToro, cpopmmpoBaHHas Gasa
MO3BOMUT YCTAHOBUTb KONMUYECTBEHHbIE 3HAYEHUS AN BbISIBIIEHHbIX KAYeCTBEHHbIX XapaKkTe-
PUCTUK YPOBHEN 3NIEMEHTOB BapbMPOBAHUSI KaXAOro MCKOMOro haktopa M AacT BO3MOXHOCTb
cchopmmupoBaTb MateMaTUYECKUIA annapar.
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Systematic Analysis of the Impact of the Engineering Survey Process When Improving
the Process of Managing the Life Cycle of Social Infrastructure Objects

A.A. Lapidus, V.A. Loktev

National Research Moscow State University of Civil Engineering,
Moscow (Russia)

Key words and phrases: engineering survey; social infrastructure facilities; increasing
efficiency; design; timing of work; construction.

Abstract. This article is devoted to the actual topic of construction of social infrastructure
facilities in the Russian Federation. The relevance of the topic is justified by the direct impact of
social infrastructure objects on the well-being of society in all aspects. The purpose of the study
is to improve the process of life cycle management of social infrastructure objects. One of the
tasks of the study is to analyze the features of life cycle management of social infrastructure
objects at the stage of exploration. Within the framework of the research the following methods
are used and applied: system analysis, method of experiment planning, system engineering
of construction, method of statistics. The result of the study is the identified factors that may
have an impact on the survey in the management of the life cycle of social infrastructure
objects. Prepared data for expert survey to identify the factors that have the greatest impact on
engineering surveys. The basis for further research with the use of full-scale objects has been
prepared.
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Abstract. The study aims to identify and analyze the pri-
mary factors influencing construction control in the develop-
ment of high-rise buildings in Russia. It hypothesizes that the
success of such projects is significantly affected by geologi-
cal conditions, climatic challenges, and the implementation
of rigorous safety and management practices. By employing
qualitative research methods, including case studies and ex-
pert interviews, the research outlines the importance of com-
prehensive geological surveys, the adaptation of construction
methods to extreme weather, and stringent safety protocols.
The results demonstrate effective strategies for mitigating
risks associated with high-rise construction, highlighting the
critical role of detailed planning, resource management, and
adherence to safety standards in ensuring project success.

Introduction

In Russia, construction management of high-rise buildings faces unique and complex chal-
lenges, particularly with regard to unstable geologic conditions for foundation construction,
extreme climatic influences during structural construction, and safe management of work at
heights. Russia’s vast territory spans multiple climatic zones, from the frozen lands of the Arctic
Circle to the warm soils of the south, and the country’s geologic structures encompass a wide
range of types, from hard rock to perennial permafrost and swamps, each of which has its own
specific construction requirements. In many cases, construction teams are required to conduct
detailed geological surveys to ensure the accuracy and reliability of foundation designs. Particu-
larly in extreme climatic conditions, such as the Siberian tundra, geological instability can lead
to severe building settlement and structural damage [1]. This not only makes construction more
difficult, but also significantly increases project costs. Structural construction in Russia is also
challenged by extreme weather conditions. Russian winters are long and cold, with tempera-
tures dropping to -50 degrees Celsius in some areas. At these low temperatures, many conven-
tional building materials and construction methods are difficult to apply. The setting and curing
process of concrete is greatly affected, and without proper frost protection, concrete structures
may not be able to achieve the strength and durability for which they were designed. Instead,

Life Cycle Management of Construction Objects 35



Components of Scientific and Technological Progress

Table 1. Factors affecting the implementation of construction control in high-rise buildings

in Russia
No. Construction content Influencing factors Hazard degree
1 Foundation Construction | Unstable geological conditions high
2 Structural Construction Low temperatures and extreme weather conditions High
3 Aerial work Inadequate security management High
4 Material Supply International sanctions and supply chain disruptions Middle
5 Labor Management Skilled labor shortages Middle
6 &Zi;)ifngrc;nstruction Aging and inadequate maintenance of equipment Middle
7 Quality Control Inconsistent enforcement of standards and codes Middle
8 Schedule Management Construction permits and local policy changes Medium
9 Environmental Protection | Inadequate pollution control at construction sites Low
10 | Project Cost Control Increased difficulty in financing Medium
11 | Technological Innovation | New technology introduction and adaptation problems Low
12 | Information Management | Information system incompatibility and data sharing issues Low

construction teams must employ special materials and techniques, use antifreeze or heat the
concrete to ensure the safety and quality of the structure. And extreme weather may also lead
to construction interruptions, affecting schedule management and cost control. Working at
height is risky, with the incidence and consequences of safety accidents much higher than those
of general ground work. In high-risk construction environments, high-rise building construction
sites, inadequate safety management and lack of worker safety awareness may lead to serious
safety accidents such as fall accidents and object striking accidents, posing a threat to workers’
lives and safety [2].The implementation of strict safety management measures, safety education
and training, regular safety inspections, and the use of qualified protective equipment and tech-
niques are key to ensuring the safety of work at height.

Research Methods

Conducting an expert survey is a high-rise building construction control study that collects
and analyzes the opinions and experiences of industry experts to identify and evaluate critical
control factors in the construction process. And the purpose and scope of the expert survey
questionnaire was designed with the clear objective of ensuring that the information collected di-
rectly supports the research objectives. The questionnaire covers all relevant construction con-
trol areas, including schedule management, cost control, quality assurance, safety supervision,
technological innovation, and supply chain management. The questionnaire content should be
designed with a combination of closed-ended and open-ended questions, and the experts were
selected based on their professional knowledge and practical experience in the relevant fields
of building construction and project management. Ensuring a diverse group of experts is critical
to obtaining a comprehensive and balanced perspective, and the selection is made in a way
that takes into account the availability and preferences of the experts, as well as the efficiency
and cost of the survey [3]. Ensuring the accuracy and completeness of data. Online question-
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naires are convenient and reach a broad group of experts; face-to-face interviews help delve
into complex issues and gain deeper insights. And data organization and response analysis is
the process of transforming collected data into useful information. Coding and categorization of
questionnaire answers and content analysis of responses to open-ended questions (Table 1).

Conclusion

By analyzing various aspects of implementing construction control during the construction of
high-rise buildings in the Russian Federation, including the research methodology of construc-
tion control, key factors affecting the implementation of construction control, and a comprehen-
sive assessment of these factors, a clear framework of guidance is provided for project man-
agers to optimize their construction control strategies, improve the efficiency and quality of the
construction process, and ensure the successful completion of the project. This chapter reveals
the far-reaching impact of factors such as temperature variations, wind speed, rainfall, labor
availability, material cost fluctuations, equipment failure rates, safety incident rates, and supply
chain delays on high-rise building construction projects in Russia [4]. Not only do their factors
directly affect construction schedules and costs, they also pose potential risks to construction
safety, quality control, and the ultimate success of the project. Especially in a country with such
a vast geographic scope and diverse climatic conditions as Russia, extreme weather conditions
(severe cold and strong winds) pose additional challenges to construction operations, requir-
ing construction teams to be not only well-prepared, but also equipped to cope with unexpect-
ed climate changes [5]. Labor market challenges, uncertainty of material supply, and reliability
of technology and equipment also affect the efficiency and cost-effectiveness of construction
projects [6].
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dakTopbl, BNUsAKOLWME Ha CTPOUTENbHbIN KOHTPONb BbICOTHbLIX 34aHUN
A.A. INanmayc, Axb LI3MHL3KH, X3 XOWnuH

®rb0Y BO «HayuoHanbHbIU uccriedosamerbcKul
Mockosckul 2ocyOapcmeeHHbIlU cmpoumeribHbIU yHUsepcumemy,
2. Mockea (Poccus)

KnioueBble crioBa 1 dppasbl: BbICOTHbIE 34aHNs; Poccust; CTpOUTESNbHBIN KOHTPOSb; ynpas-
NeHne CTpoUTENbCTBOM; DaKTopbl BANSAHUS.

AHHOTauusa. Llenn nccnegoBaHusa — BbISSBUTb M NPOAHanM3vMpoBaTb OCHOBHbIE (haKTopbl,
BNUSIOLLME HA CTPOUTENBHbIA KOHTPOMb MPY BO3BEOEHUM BbICOTHbLIX 30aHuin B Poccuun. Bblasu-
HyTa rmnoTesa O TOM, YTO Ha YCMex TakuX NMPOEKTOB CYLUECTBEHHO BMWUAIOT reorormyeckme yc-
NoBUSA, KNMMaTU4eckne Bbl30Bbl U BHEAPEHUE CTPOrnx npakTuk 6e30nacHOCTM U ynpasBreHus.
Mcnonb3yst kKa4ecTBEHHblE METOAbl MCCREeLOBaHUS, BKIKOYasd aHanu3 KOHKPETHbIX CryyaeB U
WHTEPBbBIO C 3KCMepTamu, aBTOpPbl MCCNEAOBAHNSA NOAYEPKMBAIOT BAXKHOCTb BCECTOPOHHMX reo-
NOrMYEeCKNX MCCreqoBaHUN, agantaumMm METOLOB CTPOUTENBCTBA K 3KCTPEeMarbHbIM MOrogHbIM
YCNOBUSIM M CTPOrMX MpPOTOKONoB 6GesonacHocTw. onyyeHHble pesynbraTbl AEMOHCTPUPYHOT
a(ppeKkTUBHbIE CTpaTErMn CHUXXEHUS PUCKOB, CBSI3@HHbLIX C BbICOTHBIM CTPOUTENbCTBOM, MOA-
YepKmBasi KPUTUYECKYIO POSb AeTanbHOro NinaHMpoBaHWs, ynpaBneHns pecypcamm un cobnoae-
HUS cTaHOapToB 6e3onacHocTM B obecnevyeHnm ycnexa npoekTa.
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YOK 377:62

AKTyanbHble acnekTbl
negarorm4eckoro aM3samHa
uncpoBoro obpasoBaTenibHOro KOHTEHTa
AnA odbyyeHun rpaxaaH paspabotke,
NPOu3BOACTBY M 3KcnnyaTauum
6ecnMNOTHbIX aBUALMOHHbIX CUCTEM

E.B. HexgaHos, B.A. Epoxun, A.A. Kucnskos, [1.B. MuHeu
00O «1T», 2. Mockea (Poccusi)

KnioueBble cnoBa u cpasbl: 6ecnmnoTHble aBUaLIMOH-
Hble CUCTEMbI; MHPOPMALIMOHHbIE TEXHOMOMMMU; UCKYCCTBEH-
HbIN MHTENNEKT; negarorMyecknin ansamH; nNpoekTupoBaHue
yyebHoro martepuana; umdposor obpasoBaTenbHbIA KOH-
TEHT; aNeKTpPOHHOe 0by4yeHue.

AHHoTauumsa. O6pasoBaTenbHble peanun, CBsI3aHHble C
oby4yeHneM rpaxgaH paspaboTke, MPOM3BOACTBY M 3KCMIya-
Taumm 6ecnmMnoTHbIX aBuaLMoHHbIX cuctem (BAC), onpege-
NAT XapakTepUCTUKM LMGPOBOro obpas3oBaTeribHOro KOH-
TeHTa (LOK), nossonsiowine OCBOUTbL KITKOYEBbLIE ACMEKThI
yKasaHHbIX npoueccoB. CobniogeHve npuHUMNOB negaroru-
yeckoro gusanHa npu koHctpympoBaHum LIOK ¢ ykasaHHOM
Lenblo pellaeT 3agayn nNpakTUKO-OPUEHTMPOBAHHOIO oby4ye-
HUs1 cneumanucToB. Llenblo AaHHOM CcTaTbu ABMSIETCS pac-
CMOTpPEHMNE aKTyarbHbIX acrneKkToB neaarorn4eckoro am3amHa
LIOK ansa obyyenus rpaxgaH pa3paboTke, NpOM3BOACTBY U
akcnnyatauun BAC. 3agaum ctaTbu: paccMmoTpeTrb 0COobeH-
HOCTW NoAaroToBku rpaxaaH B cdepe BAC; packpblTb no-
HATME «umndpoBon obpa3oBaTeNbHbI KOHTEHT»; NMPOBECTU
aHanms3 3apybexHon Hay4yHOW U HayYHO-MEeTOoOUYECKOW nun-
TepaTypbl MO TeMe MefarorMyeckoro AusaviHa, onucatb ero
acnekTbl Npu koHcTpympoBaHum LIOK, B TOM uncne ¢ ncnonb-
30BaHMEM TEXHOSOMMI MCKYCCTBEHHOTO MHTENNeKTa u obpa-
0OTKM BonblKMX AaHHbIX. TMNoTesa uccnegoBaHUs COCTOUT
B NPEAnONOXEeHNN, YTO MPOLIECC MPOEKTUPOBAHMSA Y4EOHbIX
mMaTepuanoB C Y4eTOM copaepXaTefibHblX 0COOEeHHOCTEN
chepbl BAC Byaet ahpekTMBHBIM NpK YCrIOBUK MPUMEHE-
HUS NPUHUMNOB negarormyeckoro AnsarviHa. lNogresepxaeHve
rMNoTesbl OCYLLECTBMANOCh MOCPEACTBOM MCMONb30BaHMUSA
MEeTOOOB aHanu3a Hay4YHO-MeTOAMYECKOW nuTepaTtypbl, WH-
AYKTMBHOrO 0600uWeHns. PesynstatoM uccrnegoBaHus SB-
nsdeTcsl onpegeneHne KIodeBbiX CTOPOH paspabotkm LIOK
AN ero Ucnonb3oBaHUA B obpasoBaTenibHOM npouecce npwu

Methods and Devices for Monitoring and Diagnosing Materials, Products,
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OCBOEHMM pasHbiX HanpaeneHunn padotsl ¢ BAC (pa3pabot-
Ka, NPON3BOACTBO U akcnnyataums). OnpegeneHo MecTo uc-
NONb30BaHNSI COBPEMEHHBIX MHEOPMALMOHHBLIX TEXHOMOIUIA
B paspabotke LIOK (TexHonormm ncKycCTBEHHOIO MHTENMekK-
Ta, Data Science).

MogrotoBka rpaxgaH no obpasoBaTernbHbIM MporpaMmamM cpegHero npodeccMoHanbHoro
N OOMNONHUTENBHOIrO 0Opa3oBaHusA B cdepe pa3paboTku, NpoM3BoACTBa M akcnnyaTauumn bec-
NMUNOTHBIX aBMaunoHHbIX cuctem (BAC) TpebyeT coBpeMeHHbIX NOAXOA0B M YCNOBUM K NPOEK-
TMPOBaHUIO M peanusaumm obpasoBaTenbHOro npouecca. Vcnonb3oBaHune uudgposoro obpa-
3oBatenbHoro koHTeHTa (LLOK) nossonser obecneuntb Ka4eCcTBO OCBOEHUS 3HAHUN 1 Ba30BbIX
NPaKkTU4ECKMX HaBbIKOB B 0ONacTu NpoeKkTMpPOBaHMA M ynpaBfeHuss netatenbHbiMM annapara-
MU. YyebBHble Matepwuarnbl 3NeKTPOHHOro popmara no Bonpocam pa3paboTku, NMPpOM3BOACTBA U
akcnnyataumm BAC moryT OblTb MCMNOMNb30BaHbl AN BKAKYEHUA B oOpa3oBaTtefibHble nporpam-
Mbl NpodeccnoHanbHOro obyyeHusi, cpeaHero NpogeccnoHanbHOro o6pa3oBaHns 1 OOMNOMHK-
TenbHble NpodyeccroHarbHble NPOrpaMmbl 4515 NOArOTOBKM:

— npenogasaTtenen gucuMniuH B obrnactu paspaboTku, Npou3BOACTBA W IKCMyaTaumm
©ecnmnoTHbIX neTatenbHbix annapatoB (BIJA);

— ChneunanucToB, AedTeNbHOCTb KOTOPbIX CBA3aHa ¢ akcnnyataumen bIJA;

—  yYallMXCcSa LUKO;

— nuy, nonyyarwmx negarornyeckoe obpasoBaHue;

— 1L, NOBbIWALWMX KBanNMdukaLumo no Bonpocam paspaboTku, Npon3BoacTBa 1 SKCMy-
atauum BINMJIA v T.4.

CnepoBarenbHo, paspabotumkam LIOK cneagyet yuntbiBaTb 0OCOBEHHOCTU LieNeBon ayanTo-
pun 0By4aloLLNXCS, BKITKOYAA UX NPUYACTHOCTb K OTpacnun 6ecnmnoTHbIX aBUALMOHHbIX CUCTEM,
HanpaBneHHOCTb (pa3paboTka unu aKkcnnyaTtaums) u Bo3pacT (418 yHaLLMXCS LWKOM).

Copepxanue LIOK no npoektnpoBaHuio, pa3paboTke, Nnpon3BoacTBy n akcnnyatauum BAC
OOMKHO oTpaxaTb:

— TeopeTudeckne ocHoBbI yripasneHus BIrNA;

— pa3paboTKy MaTtemaTMyecknx Mogenen n NporpaMMHoOro obecneyeHns;

— TEeoputo aspogmHaMuki n metoabl ynpasneHusa BrJlA;

— TEeopuo a3pOCbEMKM U yHET MMOPOMETEOPOSIONMYECKNX YCIIOBUMN;

— npasurna 6e3onacHOCTM 1 NpaBoOBble OCHOBLI UCnonb3oBaHus BIJIA;

— ocobeHHocTn obecnyxuBaHua u npomssoacTea BIJ1A, Bkntoyasa Buapl n coctas BIJIA,
TEXHUYECKNEe XapakTepPUCTUKU, NPUHLMMBLI OENCTBUS U BUAbl YNPaBreHUs, CXeMOTEXHUYEeCKMe
peLueHns, KoHcTpympoBaHue n cbopky BIJIA, HacTporky nporpammMHOro obecneyeHusi, KOH-
TPONb TEXHMYEeCKOro coctosdHus BIJ1A, oCHOBHbIE BMAblI HEUCNPABHOCTEN, NOBEAEHNE MPU He-
wTaTHoM cutyaumm npu ynpasnenun BINJNA v gp.

O6ecneyeHne otpacnu BAC kBanvdpuunpoBaHHbIMM Kagpamn, obnagatowmmm 3HaHUSMU 1
BNagewumMm YMEHUSIMU MEXOUCLMNIIMHAPHOIO XapakTepa, ABMnseTca KnoyeBbiM HanpasneHu-
€M rocy4apCTBEHHOM MONMUTUKM B 06nacTn pyHKUMOHMPOBaHUA 6ecnmnnoTHbix cuctem («Ctpa-
Termsa passuTtusa 6ecnunoTtHon aBuaumm Poccuiickon ®epepaumm Ha nepuog oo 2030 roga v Ha
nepcnektuey go 2035 roga», «TpaHcnopTHasa ctpaterna PO go 2030 roga ¢ nporHo3om Ha ne-
puwog go 2035 roga» u ap.). B moaynu obpasoBaTternbHbIX NporpamMmM, OPUEHTUPOBAHHbLIX Ha Noa-
FOTOBKY KaApOB TaKOro ypOBHS, PEKOMEHOYETCSA BKNOYATb «pasfenbl No pa3paboTtke u ynpae-
NEHNIO UHPPACTPYKTYPHBIMU COCTaBRSIOWNMU 6ECNNNOTHBIX CUCTEM, BKMoYas 6ecnunoTHble
annapaTtbl, TEXHU4EeCKMe CpeacTBa U UM@poBble pelleHns Ana NpoekTUpOBaHUSA U aKCcnnyaTa-
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umm 6ecnunoTHon MHGpPacTPYKTypbl» [9]. OTMETUM, YTO B Ka4eCTBE LUGPOBbLIX PELUEHNA MOTYT
BbICTYNaTb TEXHOMOMMN UCKYCCTBEHHOIO WHTENNEeKTa, MHCTPYMEHTbl paboTbl ¢ BonblwunmMmn gaH-
HbeiMy (Data Science).

OcobeHHOCTM coaepkaHus obpasoBaTenbHbIX MporpaMm no obydeHuo rpaxgaH paspa-
60oTKe, NPON3BOACTBY WM IKCNIyaTaunm 6eCnMnOTHBIX aBUALMOHHBIX CUCTEM OMNPEAENAOT aKTy-
anbHble acnekTbl Negarornyeckoro agusanHa undgpoBoro o6pa3oBaTenibHOro KOHTEHTA, KOTOPbIN
MOXET ObITb peann3oBaH Kak npu 04HOM OBy4eHUn, Tak U C UCMNONb30BAHNEM ANCTAHLMOHHbIX
obpa3soBaTenbHbIX TEXHOMOMMN.

Lindpposoi o6pazoBaTenbHbIN KOHTEHT — BEPUMMLMPOBAHHbIE YY4EOHbIE MaTepuarbl Sfek-
TpoHHoro chopmarta anga obyyatowmxca n negaroros [10]. Bonpoc Bepudumkaumm LIOK ctonT Ha
KOHTpOme rocygapcrea M B OTHOLWEHUN peanu3auun degepanbHbiX rOCygapcTBEHHbIX 00paso-
BaTemNbHbIX CTaHAAPTOB OCHOBHOrO obLlero u cpegHero obuiero obpasoBaHus peluaeTcsa no-
CpencTBOM MHUUMAaTMBLI NO cosaaHutio bubnuotekn LIOK [7]. BepoaTHo, 4To undpoBon obpa-
30BaTenNbHbIA KOHTEHT, ucnonb3yemMbln anga obydeHus rpaxgaH B cepe BAC, Takke OoOmkeH
HOCUTb BEPUMULMPOBAHHBIN XapakTep (cogepaTerbHbl acnekT). 3TO AOCTUraeTcs ydactmem
aKcnepToB B 06rnactu paspaboTky, MPOU3BOACTBA U AKCNyaTaumm 6eCnMnoTHbIX aBUaLMOHHbIX
cuctem npu co3gaHmm LIOK. Metoguueckun acnekt paspabotkm LIOK ans obyyeHus rpaxgaH
paspaboTke, Npon3BOACTBY U akcnnyataumm BAC cBda3aH ¢ peanusauuven NpMHUMNOB negaroru-
YeCcKoro gmsamnHa.

AHanna 3apy6exxHON Hay4YHOW N Hay4YHO-METOONYECKON NUTEPaTypbl B OTHOLLUEHUN MOHATUSA
«negarorMyecknin ou3anH» no3BOMW ONpeaenuTb KMYeEBbIE MOEN NMPOEKTUPOBAHUSA YYEOHbIX
mMaTepuarnos:

— NpUOpPUTET MHCTPYKTUBHOIO XapakTtepa npeacTtaBneHnsa yd4ebHoro copepkaHus (MHO-
CTPaHHbIN TEPMUH «MNeJarormyeckuin usamH» B UCXOOAHOM BapuaHTe 3BY4YMT Kak «instructional
design», 4TO nepeBoaAnTCS Kak paspaboTka, AusariH MHCTPYKUU [6] n ncnonb3oBaHue addek-
TUBHbIX, paLMOHanbHbIX U KOMOPTHLIX CNOCOBOB 1 MeToA0B 0byYeHus [3];

— Hanuume BO3MOXHOCTM aHanu3a notpebHocTen u uenen obyveHus [1];

— paspaboTka cucteMbl nepegadn 3HaHun [1];

— MOCTaHOBKa 3HauMmMomn Ansa obyuvarowieroca uenn obyyeHuss — YYEHUKOLEHTPUYHOCTb,
onpegensioLwasa cobbITUAHOCTL 00y4eHus [2].

Wtak, 3apybexHbiMn aBTopamMu negarornyeckuin AnsanH onpenenseTca Kak metoguka npe-
nogasaHusi, KOTopas ONMPAETCs Ha 3anpockl 00yyaroLerocs U npouecc aHanuaa y4ebHon nH-
dopmaumn.

OTedvecTBEHHbIE aBTOPbI paccMaTpUBalOT Negarorndecknin ausarH ¢ Asyx nosuuun [1]:

1) kak obnacTb Hayku, 3aHMMatoLLyOCA nccneaoBaHneM 3PEKTUBHOCTN Yy4ebHbIX MaTe-
pvanoB 1 CpeacTB, KOTOpble CO34atoT BnaronpusTHble CUTyauun, ycrnosusa u cpegy obyvyeHus;

2) Kak npakTuKy — npouecc pa3paboTku, co3aaHus, MPUMEHEHUS U OLEHKM YCNOBUWA U
cpencTs.

A.B. TokapeBa oTMe4aeT, YTo «negarorm4yecknin am3amH ectb 0bnacTb negarorM4eckon Ha-
YK/ U NPaKTUYECKON OeATENbHOCTM OByYaloLnXCsl, OCHOBbLIBAOLLAACS HA TEOPETUYECKMX MOMOo-
XKEHUAX Negarorvku, NCUXonorum 1 3proHOMUKKN, 3aHUMAaIoLLAsiCsl Bonpocamu pa3paboTku yyeb-
HOro mMartepmana, B TOM YMCrie Ha OCHOBE MHAOPMALMOHHBIX TEXHONOMMIA, Takke paspaboTkamm
opraHusauumn y4ebHOro NpocTpaHCTBa YUYpexaeHusl, UHTepbepa 1 obecnevnBatowas Hanbonee
pauynoHarnbHbIn, 3pdEKTUBHBIN N KOMGOPTHLIN 06pasoBaTenbHbIA npouece» [11].

C.A. AcaHos, I.B. AKMMeHKO negarornyecknin an3amH onpegenstoT «kak NcMxonoro-negaro-
rMYeckyro TexHosnoruto, obecneunsaroLLyto 3pPEKTUBHOCTb YCBOEHNSA y4eBHbBIX MaTepmnanos, B
TOM 4ucne paspaboTaHHbIX C UCMONb30BaHMEM HOBbIX LIMPOBLIX TEXHONOMIN, OPUEHTUPOBAH-
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HYIO Ha Uenu u 3agadv BOCNpuATUS MaTepuana, 3Ha4MMmoro Ansa npodgeccuoHansHon aesTenb-
HOCTW ByayLuero BbIMyCKHMKa» [5].

A.1O. YBapoB nogpasymeBaeT nog negarormyeckm An3anHOM «MUCMonb30BaHWE 3HaHWUA 06
appekTnBHOM 0By4eHUN B NpoLecce NPOeKTUpPoBaHUA, pa3paboTkn, OLEHKM N UCMONb30BaHUS
y4ebHbIX MmaTepuanosy [12].

WTak, oTeyecTBeHHbIMW aBTOpamMu negarorM4eckun AusanH OnpeaenseTcs Kak MeToavka
pa3paboTkM anropuTMOB MCMOMNb30BaHUA y4dyebHoro martepuana (obpasoBaTenbHOro KOHTEH-
Ta) ons obecneveHnss apPEKTUBHOIO YCBOEHUS 3HAHWUA, DOPMUPOBAHUST YMEHNA N HAPabOoTKK
NpakTU4eCcKoro onbiTa.

Taknum obpasom, 0606Liasi JaHHbIe NIMTEpPaTypHOro aHanuaa, MOXHO 3akmunTb, 4YTo Ga-
30Bble KOMMOHEHTbI Negarorn4eckoro au3anHa npegycMmatpmusator paboTy ¢ cogepxaHvem o06-
pa3oBaTeNlbHOr0 KOHTEHTA, C UCMNOMb30BaHNEM MHAOPMALMOHHBLIX TEXHOMOIMIN, ¢ Heobxoanumo-
CTbiO y4yeTa Lenu 1 3agadv y4yacTHUKoB obpasoBaTenbHOro npowecca, ¢ 0CobeHHOCTSIMU cpeapbl
0byyeHuns. AkTyanbHble acnekTbl negarormdeckoro gmsarHa LIOK B pamkax Tembl TeopeTuye-
CKOro MccneaoBaHnsa MoryT ObiTb CBsi3aHbl C NMOHMMaHWEM OCOBEHHOCTEN ero NPOEeKTMPOBaHUSA
npy oby4yeHun rpaxgaH yMeHusM, HeobxoanmbiM nNpu paspaboTke, MPOM3BOACTBE U 3KCMyaTa-
umn BAC.

B pabote H.A. MNnactnHnHon n E.C. Mpuropbeson (2021) onncaHbl 6a30Bble NpUHLNUMLI pas-
paboTkn o6pas3oBaTenbHOro0 KOHTEHTa ANsi CUCTEMbI AUCTAHUMOHHOIO 00yYeHus, YTo Hanbonee
BCEro OTBEYaeT TeMaTuKe paccmartpuBaemoro Bonpoca. [10 MHEeHMIO aBTOpOB, K Takum MpuWH-
LUMnamM MOXHO OTHECTU: «COOTBETCTBME COAEPXKaHUA U CITOXKHOCTU KOHTEHTa y4ebHbIM uensm,
CTPYKTYPUPOBaAHHOCTb 06bema, BM3yanu3aunsa MHPOpPMaTUBHOCTU U NPOCTOTa yNpaBreHnsa Kyp-
coMm. C 3TOM TOYKM 3pEeHUs negarormdeckui AusaviH OOSMKEH yYuTbiBaTb Cneayloline BaXHble
KpuTepum:

— YeTKue, AOCTUXKUMbIE, USMEPUMbIE LIENN;

— aHanus ueneson aygutopumn (Kakon obbem matepmana UM Hy>XHO NpeacTtaBUTb, B KaKown
dopme 1 KaKk OHM CMOTYT C HUM paboTaTb?);

— ajanTtaums ydebHoro marepuana npm cosgaHum kypca/6asoBoro o6pa3oBaTefnibHOro KoH-
TEHTa K Lerneson ayautopum n 1.4.» [8].

YpoBeHb Monb3oBaTenbCcknx HaBblkoB obydatowwmxcs (MK) aenaetcs 6ason onst UHTyUTUB-
HOro MOHMMaHUA HaBuUrauMmn Kypca, Yto genaet yaobHbIM ero ucnonb3oBaHne. OgHaKo C TOYKK
3peHus usability npu npoektnposanum LJOK crieqyet yoenste BHMMaHWE HaBuraumm, rpaduke,
nogckaskam, nepcoHanuaawmm, ys3HaBaemocTtun 1 pabote ¢ y4ebHbIMM MaTepuanamm, B TOM YnC-
ne Ha MOBUNbHbIX YCTPOMUCTBAX.

BHyTpeHHAS 1 BHeLHAA HaBuraums obecneymBaeT ynpasreHne BHUMaHuem oby4varoLerocs
1 OOMKHa OTBeYaTb Ha BONpockl: «lae s cenyac Haxoxycb?» (Tema, moaynb), «4T0 1 6yay/mory
caenatb Ha aToMm criange/akpaHe?y, «K yeMy n kak a nepengy ganblie?», «Kak nonactb Ha
rMaBHYO CTPaHULYy, C KOTOPOW BCE HAYanocb?».

padmka obecnevmBaeT aPPHEKTUBHYIO MHTYUTUBHYIO MHTEpnpeTaunio obpasoBaTenbHOro
mMaTepuarna, Nno3ToMy pekoMeHAyeTcs UCMnonb3oBaTh BU3yanusaumio B doopme MHorpadumkn mn
rpacomkn. ATo JaeT BO3MOXHOCTb CUCTEMHO NPEACTaBUTb y4ebHble AaHHble, 06ecneynTb UxX Ymn-
TaemMocCTb.

LiBeToBas ctmnucTuka u 4O3NPOBaHMe TekcTa obecnevmBatoT 3proHOMUYHOCTb MU KOMAOPT
paboTbl ¢ y4ebHbIM MaTepuanom, npeacTaBreHHbIM Ha AUCTaHUMOHHOW nnatdopme. BaxHo
cobnitoctn BanaHc TekcTa u BUu3yanusauumu.

Pabota c TekcToBbIMM peaaktopamu obecnevmBaeT BO3MOXHOCTb ONepaTuBHOM dmkcaumnm
BaXHbIX W aKTyanbHbIX AAHHbIX, BbINOMHATL Y4ebHble paboThbl, 3annaHMpoBaHHbIE NPOrpaMmon
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0By4eHus. TeKkCT, npeacTaBnsAwLWmMI cogepxaHne obpa3oBaTeribHOro KOHTEHTa, AOIMKEH UMETb
ynpaBnsemMoe OorfnaBfieHne, CMbICIoBOe AeneHne Ha Ornoku, KpaTkMe MOSCHAIWME TeKCThl
(NoHrpuAabl K NEKUMaM 1 NPpakTUYECKUM 3aHATUAM, roccapum Unum TepMmnHonormdeckme 6asbl),
MOAMMUCY K UNIKOCTPALUSAM, CChISTKU Ha MCMNONb30BaHHbIE UCTOYHWUKM, BKIOYAsA rMNepcehbinikn Ans
nepexoga Ha BHELUHWE UHTEPHET-PECYPChbl, HYMepaLuio CTpaHuLL.

KoHcTpyupoBaHune ungpoBoro obpasoBaTenbHOro KOHTEHTa No TpeboBaHusaM negarornye-
CKOro AusaviHa npegnonaraer:

— otbop n cTpyktypmpoBaHne matepmana LIOK ¢ KOHKpeTHO moCTaBneHHbIMU LEensiMy 1
onvcaHnem cnocoboB UX AOCTUXKEHMS;

— cosdaHue unm npuobpeTteHne (C ydeToM aBTOPCKOro npasa) rpaduku, mHdorpadukn
unu ayamo- n Bugeomartepuarnos;

— TMOCTpPOEHMEe fepeBa Kypca;

— dopmunpoBaHns GubNMoTeKM KOHTEHTA (cneunanbHble YyY4ebHble U Hay4YHbIe TEKCTbI, TEX-
Hudeckune MOCTbl M MHCTPYKLMK);

— ajantauusa cogepxaHus obpasoBaTenbHOrO KOHTEHTA K LieNeBon ayauTopum;

— CcO30aHve MEeTOAMYECKUX YKa3aHUi 1 (M) MEeTOAMYECKUX peKoMeHZauni No OCBOEHMUIO
Hanboree CroXHbIX CogepX)XaTenbHbIX aCnekToB 00yYeHUs.

MpoaymMmaHHbIN 6a30BbIi KOHTEHT — 9TO 3anor YCNeLHOoro AUCTaHUMOHHOro oby4veHus. Me-
parorndeckui ansamH LIOK anga obydeHus rpaxgaH paspaboTke, NpoOM3BOACTBY M 3KCnyaTauum
6ecnuNoTHbIX aBMAaLUMOHHbIX CUCTEM AOMKEH HapsiQy € obwenpuHATbIMKM TpeboBaHUsIMK, 03BY-
YeHHbIMWN BblWe, Y4nTbiBaTb OCOGEHHOCTM AaHHOM cdepbl. Mbl npegnonaraem, 4to Hambonee
obuwas crparerus paspaboTkm LIOK anga obyyennsa no nporpammam BAC gomkHa npegycmarpu-
BaTb BO3MOXXHOCTb 06ecneyeHnss akagemMmyeckon KOMMyHUKaumm (yumTbiBas pasHoHanpasnieH-
HocTb paboTbl ¢ BAC: paspaboTka, NpoM3BOACTBO, 3KCNyaTaums) U AUCLMNAMHBI (OCBOEHME
CNOXHOro y4yebHoro matepuana B obnactn paboTtbl ¢ BAC TpebyeT BbICOKON BKITHOUYEHHOCTU
obyyvatowmxcd). Kpome atoro, BaxeH apPeKkTUBHbIN TanM-MeHemXMEHT (0COBEHHO B yCroBU-
AX BblCcOYanLwen notpebHocTn B kagpax B obnactn BAC) n ocobeHHocTn ncnonb3oBaHus LIOK
npy OCBOEHUN pasHbiX yMeHui no pabote ¢ BAC (paspaboTka, Npon3BoACTBO M IKCNyaTaums).
AKTyanbHbIM SBMSIETCS UCMONb30BaHME TEXHONOIMMIA UCKyccTBeHHoro nHtennekta (MU) n obpa-
©oTkn Gonblwmx gaHHbIX (Data Science), kKOTopble MOryT CYLLIECTBEHHO pa3HOOOpasnTb BO3MOX-
HocTn LUIOK ans gemoHcTpauumn Tex nnmn nHblx ocobeHHocten BAC, Bkmtoyas atanbl pa3pabor-
KW, NPON3BOACTBA W aKcnnyaTtaumn. Tak, HanpuMmep, 3a cyeT TexHonormm VM MoxxHO JONoNHUTL
LIOK pasnuuHbiMu cueHapusamu akcnnyataumm BAC, a ucnonb3oBaHve TexHororum 6onbLimnx
AaHHbiX (Data Science) npogeMoHcTpupyeT addekTMBHY0 06paboTKy KonoccanbHbiXx 06bEMOB
CBeAEHWI, KOTOPble MOCTYNAaT NPU pPeLIeHnN pasnuyHbiX 3afad, CBA3aHHbIX C UCMOSb30BaHW-
eM 6eCnunoTHbIX CUCTEM.

OTmeTMM akTyanbHble acnekTbl negarornyeckoro gusariHa LIOK B pasnuyHbix cdepax o06-
YYEHUS rpaxaaH.

— Paspabomka BAC — acneKkTbl KacalTcsi BO3MOXHOCTU OCBOEHMSI YMEHWUN anropnutmmaa-
UMM 1 NPOrpaMMmUpoBaHns. ANroputMmnsaumsi No3BOMSIET MOHATbL CNOCOObI peLleHns TUMOBbIX
3agay npu paspaboTtke BAC (penpoayKTUBHbIA YPOBEHb), @ YMEHWE NporpaMmmMmMpoBaTh NO3BO-
NWT pelwaTtb HETUMUYHbIE 3a4a4u, CBA3aHHbIE C NpeAHa3Ha4YeHneM roToBOro Npoaykra (Npoayk-
TMBHbIN YpoBeHb). B nepBom cnyyae (Mpu anroputMm3aumm) BaxkHO NPeayCcMOTPeTb pasbop Tu-
MoBbIX NPUMEPOB, B TOM YMCME B pamKax caMmocTosTenbHon paboTbl. Bo BTopom crniyyae (npwm
nNporpaMmMmMpoBaHnmn) — NPegyCMOTPETb BO3MOXHOCTb CO34aHus cobCTBEHHbIX NpoekToB BAC.

— [lpouseodcmeo BAC — kacatoTCad BO3MOXHOCTM MOHUMaHMsS 0By4atoWMMUCS MOSTHOMO
umkna cosganus BAC: TpebosaHua k BAC pasnuyHoro HasHaveHusi, KOHCTpykums BAC u ero
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arperaToB, MeTOAMKN npoekTupoBaHms BAC pasnuyHbix aspoaMHaMUYECKUX CXEM, TEXHOMOrUN
npousBoacTBa coBpeMeHHbIX BAC, nyckoBble YCTPOMCTBA, CUCTEMbI CBA3W, YyNPaBNeHNUs U HaBK-
raumm, obpabotka gaHHbIX 1 ncnbitaHns BAC. 3gecb MoryT 6bITb MHTEPECHBI MPU NPOEKTUPOBa-
HUK y4ebHbIX MaTepunanoB TexHonornn M n obpaboTkmn 6onblunX AaHHbIX, KOTOPblEe MO3BONAT
CMOAenMpoBaTh pasnuyHble Buabl paboT BO BCEM NPOM3BOACTBEHHOM LMKIE, YTO caenaeT npo-
uecc obyyeHuss MakcMManbHO HarnagHbiM. Heobxognmo obpatuTb BHUMaHWE Ha pasnuyHble
cTpatermm nponssoactea BAC, BO3MOXHO, OTpa3uTb UX B TakTUKe camMoro npolecca obyyeHus.

— Okcrninyamauyusi BAC — kacatoTcs BO3MOXHOCTM OTPabOoTKM YMEHUI 1 HapalLMBaHus nep-
BMYHOrO NPaKTMYECKOro onbiTa MCMNoNb3oBaHNsA Bo3MoxHocTen BAC npu pelleHnn noctasnex-
HbIX 3aga4. ATO BO3MOXHO obecneunTb nocpeactsoM npeacrasnerus LIOK B Buae pasnuyHbix
CLeHapueB 1 cUTyauui anga oTpaboTkn Ha TpeHaxepax U cumynaTopax. MHTepecHbIM siBngeTcs
acnekT, CBA3aHHbI C MOAEnMpoBaHMEM HeucnpaBHocTen B pabote BAC, 4To BO3MOXHO npwm
NCNOMNb30BaHUN TEXHOMOMMIA UCKYCCTBEHHOIO MHTEMNMNEKTa, CnocobHOro 3agaBaTtb pasHble napa-
METPbI Takux cuTyaumin. B gaHHoM cnyyae npu paspabotke LJOK B yactu gugaktukm obydeHns
MOXHO MCMNOMb30BaTh UrPOBbIE TEXHOMNOMNM C Pa3NNYHBbIM YPOBHEM CITOXXHOCTM.

Takum o6pa3omM, 0COBGEHHOCTU negarormvyeckoro ausamHa umdpoBoro obpasoBaTeribHOro
KOHTEeHTa anga obyyeHus rpaxpaH paspaboTke, NPOM3BOACTBY WM AKCnyaTaumm 6ecnunoTHbIX
aBMALMOHHbIX CUCTEM OMUPAaTCH Ha TpagULUMOHHbIE 3adayn, CBA3aHHble C MOHUMaHWeM 006-
Len ctpaTermm opraHmsaumm n peanusaumm obpasoBaTernibHOro npoiuecca U HeobXxoanmocTu
OCBOEHMS YKa3aHHbIX YMeHU. KpoMe 3Toro, BO3MOXHO MCMONb30BaHWE NPUHLMMNOB Knaccuye-
CKOWV ONOAKTUKK, YTO MO3BOSIUT OTBETUTbL Ha BoMpockl «Kakum gomkeH 6biTb LJOK, 4Tobbl nocne
€ero OCBOEHUA rpaxgaHnH cMor paspabarbiBaTb/y4yacTBOBaTb B NPOM3BOACTBE/NPaBUIIbHO JKC-
nnyatupoBate BAC?».

3Ha4YMMOCTb TEOPETMYECKOrO UCCeaoBaHNsA ONpeaenseT BbiABMEHHbIE acnekTbl NPOEeKTU-
poBaHusA y4yebHOro matepuana ang ucnonb3oBaHMs B 0Oy4eHUN rpakgaH yMeHUsM 1M HaBblkaMm
paspaboTku, npon3soacTea 1 akcnnyatauun BAC. TeopeTnyeckoe uccnegoBaHme nokasarno, 4to
CerogHsi BeAeTCA aKTUBHbIV MOMCK METOAMKN Nedarormyeckoro AmsariHa, B TOM YMCre B YacTu
NCNOMb30BaHUSA UUMPPOBLIX MHCTPYMEHTOB (BKIOYas BO3MOXHOCTb UCMOMb30BaHUSA TEXHOOMMN
NN n obpaboTkn 6onblumx gaHHbIX (Data Science)) n obpasoBaTenbHbIX TEXHONOMMIN, KOTOpble
MO3BOMAT KOMMIEKCHO OCBOUTH NEPEUYNCIIEHHbBIE YMEHUS C YETKMM NMOHMMaHMeM KIo4eBbIX Mpo-
ueccoB B chepe BAC. Taknm obpasom, akTyasnbHble acnekTbl negarormdeckoro ansamHa LIOK
ans obyyeHus rpaxaaH paspaboTke, NPon3BOACTBY, akcnnyataunn BAC cocToaT B BO3MOXHO-
cTn obecneynTb NOHUMaHWe ocobeHHOCTen ycTponcTBa 6eCnunOoTHbIX cucTeM U PyHOAMEHT
AN pasBUTUSA NPaKTUYECKOro onbiTa No UX pa3paboTke, MPOM3BOACTBY M 3KCMyaTauuu.
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Relevant Aspects of Pedagogic Design of Digital Educational Content to Teach
the Citizens the Development, Productions and Operation of Remotely Piloted Aircraft
Systems (RPAS)

E.V. Nezhdanov, V.A. Erokhin, A.A. Kislyakov, D.V. Minets
1T LLC, Moscow (Russia)

Key words and phrases: unmanned aircraft systems; information Technology; artificial
intelligence; instructional design; design of educational material; digital educational content;
e-learning.

Abstract. Educational realities related to teaching the citizens to develop, produce and
operate remotely piloted aircraft systems (RPAS) shall determine the features of the digital
educational content (DEC) allowing to assimilate the key aspects of the stated processes.
Observance of the pedagogic design principles when constructing DEC with the stated aim
resolves tasks of practice-oriented training of specialists. The purpose of this article is the
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consideration of relevant aspects of pedagogic design of digital educational content to teach
the citizens the development, production and operation of remotely piloted aircraft systems.
The tasks of the article are to consider the peculiarities of the citizens™ training in the RPAS
field; to articulate the concept of “digital educational content”; analysis of foreign scientific and
research and methodological literature in the topic of pedagogic design , describe its aspects
when constructing DEC, including with the use of artificial intellect and big data processing
technologies. The hypothesis of the research lies in assumption that the process of the study
materials design taking into account the content peculiarities of the RPAS field is efficient
provided that the principles of pedagogic design are applied. The hypothesis was confirmed
by means of applying the methods of scientific and methodic literature analysis; inductive
generalization. The research result is the determination of the key sides of the DEC development
for its application in the education process when capturing different areas of focus with RPAS
(development, production and operation). The place of application of modern information
technologies is defined in the DEC development (artificial intellect technologies, Data Science).
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YOK 377:004

06 aKTyanbHbIX KOMNEeTeHUUAX neaaroros
nporpamMmm oby4yeHus no paspaboTke,
NPOn3BOACTBY U 3KCNnyaTauum
0ecnuUnoTHbLIX aBMaLMOHHbLIX CUCTEM
C UCNOJIb30BaHUEM COBPEMEHHOro
uudpoBoro oopaszoBaTesribHOro KOHTeHTa

E.B. HexxgaHos, E.B. UnbuHbix, P.HO. Kabupos
OO0O «1T», 2. Mockea (Poccusi)

KnioueBble cnoBa u pasbl: 6ecnmnoTHblie aBUaLMOH-
Hble CUCTEMbI; MHPOPMALIMOHHbIE TEXHOMOMMMU; NUCKYCCTBEH-
HbIN MHTENMEeKT, KOMNEeTeHUUn neaaroros; UMAPOBOM KOH-
TEHT; UMpPOBbIE NHCTPYMEHTDI.

AHHoOTaumsa. CrtaTba MNOCBsILLEHA BOMpPOCY OOByyYeHus
pa3paboTke, NPOM3BOACTBY WM 3KcnnyaTaumm 6ecnmnoTHbIX
aBnaumoHHbIX cuctem (BAC). Llenbto nccnegoBaHusa siBns-
€TCH BbISIBIIEHWE aKTyanbHbIX KOMMETeHUUN, HeobxoamMbix
negaroram Ans yCnewHon peanusauum nporpamm obyyeHus
no paspaboTke, MPOM3BOACTBY W 3KchfyaTtauum Gecnunot-
HbIX aBWALMOHHBLIX CUCTEM C WCMOMb30BaHNMEM COBPEMEH-
HOro uudpoBoro obpasoBaTenbHOrO KOHTeHTa. [unoTesa
nccneqoBaHMA 3akmyaeTcs B MPearnonoXeHun, 4to Ans
abdekTnBHOrO 06yyeHus pa3paboTke, NPON3BOACTBY U IKC-
nnyataumn BAC HeobxoguMmbl cneumnanbHble KOMMETEHLMK
negaroroB, BKIOYAKOLWME 3HAHME TEXHUYECKMX acnekToB,
ymeHue pabotatb ¢ uncpoBbiM 0b6pasoBaTenibHbIM KOHTEH-
TOM, a TakKe HaBblKM KOMMYHUKaLUW KU OpraHusaumm y4eo-
Horo npouecca. Npu npoBegeHWM mnccrnegoBaHWA MCMOSb-
30BaHbl METOAbl aHanM3a Hay4yHOW nuTepaTtypbl, U3yyYeHue
nporpammMm O0y4YeHuns, MHTEPBbLIO C OMbITHLIMK Negaroramu u
3KCNepTHbIN onpoc. B pesynbrate uccnenoBaHuns 6binn Bbl-
SIBNEHbl OCHOBHbIE KOMMETEHUMN, HeobXoaMMble neparoram
nporpammMm oby4yeHuss no paspaboTke, NPOU3BOACTBY U 3SKC-
nnyartaumm 6ecnunoTHbIX aBUaLMOHHbBIX CUCTEM.

3Ha4YMMOCTb MHCPOPMALIMOHHbBIX TEXHOMOIMI pacTeT BO BCEM MUPE C KaxabiM rogom. Mckyc-
CTBEHHbIN MHTENNEKT, BrIok4YenH, pobOTOTEXHMKA U OpYrne BO3MOXHOCTM MpU3BaHbl U3MEHUTb
06LLEeCTBO M Ka4yecTBO ero Xmn3Hn. Hambonee MHTEPECHBIM Ha CErOAHSALLHUIA AeHb ABNAETCH BO-
NPOC BO3MOXHOCTEN UCMONb30BaHUS NCKYCCTBEHHOTO MHTENNEKTA.

O6pasoBaHne Kak ABMXyLlas cuna passButua obLlecTBa urpaet BegyLlyl pofb B MNpo-
ueccax ero umgposusaumn. CoBpemeHHoe obpas3oBaHMe pasBUBAETCA U TPAHCHOPMUPYETCS
Gnarogaps akTMBHOMY MCMOMb30BaHMIO WHEHOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHONMOTUA 1”
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pasBUTUIO NPOLIECCOB LMGPOBM3aLUN, YTO TpebyeT noaroToBKM YernoBeka K XXU3HU B YCrOBU-
X MHPOPMaLIMOHHO-UMdpoBon cpebl. LindpoBusaumns obpasoBaHns aBnsieTcs obs3aTenbHbIM
npoLeccom coBpeMeHHon obpasoBaTenbHON cpeapl.

Meparor kak OCHOBHasA eauHMLA obpasoBaTenbHON CUCTEMbI HE JOSMKEH OCTaTbCA B CTOPO-
He. Ero nHpopmauynoHHo-LmngpoBas KOMNETEHTHOCTb AOMKHA Npeanonaratb yBEpPeEHHOE U 0f-
HOBPEMEHHO KpUTMYECKOEe NMPUMEHEHUE NHPOPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOMNOMMA Ans
co3gaHus 1 nomcka, odpaboTtkn 1 obMeHa nHgopmavrmen B npodeccnoHanbHOm OeaTenbHOCTH.
NHdopmaumnoHHaa n meama-rpamoTHOCTb, OCHOBbI MPOrPaMMUPOBaHUSA, KpeaTMBHOE Mbilufe-
Hue, ymeHue pabotatb ¢ 6asamu gaHHbIX, HaBblku 6e3onacHocTn B MHTepHeTe u knbepbeso-
MacHOCTW, a TakKe NOHMMaHWe 3TUKN paboTbl C MHOPMALMEN — BOT KITHOUYEBbIE KOMMNETEHLUN
COBpEMEHHOro negarora.

CerogHsa TeXHOMNOrMYecknn npouecc B obnactn 6ecnunoTHbiX aBnaumoHHbIx cuctem (BAC)
crnocobcCTByeT pa3BMTUIO aBMALMOHHOW OTpacnu, YTo, B CBOKO oyepedb, TpebyeT COOTBETCTBUSA
KOMMNEeTEeHLUMIA Neaaroros, peanumayowmx nporpammMbel 00y4yeHns no paspaboTke, NpoOn3BOACTBY U
akcnnyatauumn BAC [1].

BAC — aBTOMaTn3npoBaHHbIe KOMMMEKChI, COCTOsALWMNE N3 BecnuoTHOro netaTenbHoOro an-
napata (BIMJIA), HaGopa rpy3os, NnpubopoB M NporpammMHOro obecneyeHus, pa3paboTaHHbIX
AN BbINONHEHUS pa3nuyHbIX 3adad 6e3 yyactnsa nunotos. BAC — ato Hanbonee gMHamMU4HO
pasBMBalOLLMICA Kacc aBUALMOHHON TeXHWKU. OH MOXET MCMOonb30BaTbCs B PasfnyHbIX 06-
NacTsX: BOEHHOW, rpaX4aHCKOW U KOMMepPYeCKOW aBuMauuun, B HayYHbIX U MCCneaoBaTenbCKux
paboTax.

CerogHsa yxe cosgaroTcsa BblcokoaddekTmBHble BAC npaktuyeckn niobon crnoxHocTtu. Mo-
cpenctBom 6ecnunoTHON aBMaLMn BO3MOXHA peanu3alms HOBbIX U MOAEpPHU3aUUs CyLLeCcTBY-
IOLLUMX TexHonornm cospemMeHHocTn. BAC Heobxogumbl Mpu 3alimTe CEenbCKOXO3ANCTBEHHbIX
pacTUTenbHbIX KynbTyp, HAbMAEeHUN 3a NeCHbIMU MaccMBamu, NOXXapHon 06CTaHOBKOW, ra3o- u
Hed)TenpoBogamMu, ropoackUM aBTOMOOUMbHbIM TpagUKOM, aspo-PoTOCbEMKE, OXpaHe O06b-
€KTOB 1 BbINOMHEHMUM OObIYHOW aBMALMOHHOW FIOrMCTUYECKOM (PYHKLUMU. AKTMBHO MCMONb3YHOT
BINJ1A B KMHO- 1 OOTOMHAYCTPUKN, UHOYCTPUM MacC-Meana, a Takke Npu BeAeHUN BOEHHbIX Oeun-
cTBUK [2; 4].

dopmupoBaHue nNpodeccnoHanbHOM KOMMNETEHTHOCTN NeaaroroB, peanusyoLwmx nporpam-
Mbl 00y4YeHus1 paspaboTke, NPoOn3BOACTBY U akcnnyaTaunm BAC, — npouecc oBnageHnsa ycton-
YNBLIMU UHTENPUPOBAHHBIMU 3HAHUSAMU, YMEHUAMU U HaBblKaMU UX MPUMEHEHUS B YCIOBUSAX
JanbHenwen obpasoBaTenbHOM AeaTenbHOCTU. [legarorn No JaHHOMY HanpaBreHuo NOAroToB-
KV OOIMKHbI ObITb cneumanMcTaMm LWMPOKOro Npodumnsi, CNoCOGHbIMU CaAMOCTOATENBHO OCYLLECT-
BMATb MHXEHEPHYI0, NCCNefoBaTenbCKyto, ynpaBneHYeckyo 1 OpraHM3aumnoHHY AesTenbHOCTb
B cdhepe paspaboTtku, npomnssoacTBa u akcnnyataumm BAC [3].

OpHon 13 BaXKHbIX KOMMETEHUMI COBPEMEHHbIX MegaroroB siBNAETCA CnocobHOCTb agan-
TMpoBaTb obpasoBaTenbHbIA NPOLECC K BbICTPO MEHSALWNMCH YCNOBUAM 1 TpeboBaHUAM CO-
BPEMEHHOrO pbiHKa Tpyga. B cnyyae BAC neparorv gomkHbl GbiTb XOpOLIO OCBEOOMIIEHbI O
nocnegHnx TeHOeHUMsX M MHHOBaUMsIX B 3ToW obnacTtu, 4yTobbl NnpefoctaBnTb obyyatolmmes
aKTyanbHy UHOPMaLMIO.

AKTyanbHble KOMMETEHL N Neaaroros, peanuayrLmx obydeHve paspaboTke, NpOM3BOACTBY
n akcnnyatauum BAC, npencraeneHsl B Tabn. 1.

KomneTteHuuun npenopaBatenen B obnactm BAC gormkHbl ObiTb HanpaeneHbl HA pas3BUTUe
y obyyatolmxcsl HaBbIKOB pa3paboTkm, npomsBoacTBa M akcnnyatauum BAC ¢ cobntogeHnem
HOpPM 3aKoHo4aTenbCTBa.

MHdopMaumoHHO-LMdpoBas KOMMNETEHTHOCTb SBNSETCS OOHOM W3 OCHOBHbLIX, KOTOpas
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Tabnuua 1. KomneTteHuun negaroros, peanusyowmnx obyvyeHne paspaboTke, Npou3BOACTBY

n akcnnyatauun BAC

KomneteHuns

HeckpynTopbl (YMEHUSA U HaBbIKK)

Pa6ota ¢ uHdpopmaumen

yMeTb aHannamposaTb, 0606LaTh, knaccmuumpoBaTe MHHOPMaLMIo;
rOTOBHOCTb OMpefensTb, Kakne MMEHHO pesynsTaTbl U B KakoMm Buae Heobxo-
AVIMO MOMyYnTb Ha BbIXOAE;

BrafeHve KynbTypoW MpeacTaBnsATe pe3ynbraTbl KOMMbIOTEPHOTO MOAENUPO-
BaHWS Ha dKpaHe KomMbloTepa B yAOOHOM Ans BocnpusATUst Buae, dopmax v
cnocobax B COOTBETCTBUM C MOCTaBMNEHHON 3agaqen

Pa6ota ¢ BAC

MMETb HaBbIKW BbINOMHEHNsI COOPOYHbIX YepTexen, KOMMOHOBOYHBIX pPeLLeHNiA
BHellHero Buaa BAC;

npakTnyeckuin onbIT pabotbl ¢ BAC: onbIT pa3paboTkn U NporpaMMMpoBaHUS
OPOHOB, ONbIT paboTbl B AaHHOW cdepe AeATeNnbHOCTU (Ha NpeanpusitTusix ot-
pacnu) 6yget cnocobcTBoBaTh nepenave pearlbHOro onbiTa U NPaKTUYECKUX
YMEHWI 1 HaBbIKOB

WHxeHepHble

YMEeTb NPOeKTUpoBaTh, paspabaTtbiBaTh U TecTupoBaTb BAC;
yMeTb paboTaTb C TEXHUYECKMM 3afaHuneM, a Takke COCTaBMSATb TEXHUYECKMe
3a[aHusi, YiTaTb YepTexu

PaboTta no nporpammupoBaHuio
n anropuTMmnsaumum

obnagartb 3HaHUsAMK B 06rnactu pobOTOTEXHUKM, NPOrpPaMMUPOBAHUS U UCKYC-
CTBEHHOrO MHTennekTa, pabotbl ¢ 6azamu gaHHbIX

dopmanusauua mogenu

yMeTb yCTaHaBNMBaTb CBA3M, CBOWCTBA, 3aBUCMMOCTU, 3aKOHOMEPHOCTU MEX-
[y napameTpamu U XxapakTepucTUKaMmn 13y4aemMoro ob6bekTa;

YMETb OMUChIBATb YCTAHOBIIEHHbIE 3aBUCUMOCTU B CUHTAKCUCE BblGpPaHHbIX yC-
NOBHbIX 0603HAYEHNI;

yMeTb onpeaensaTb npeaernbHbie Y HayarnbHble YCroBUs NapaMeTpoB MOAEenHu;
[AEeMOHCTPUPOBaTb FOTOBHOCTb UCMOMb30BaHUS 3HAHWIA Anst NOCTPOeHUst hop-
ManusoBaHHOW Moaenu

Vicnonb3oBaHne KOMMbIOTEPHOWN
cpenpl

yMeTb BbIGUpaTb ANs MOAENPOBaHUS Hanbonee afekBaTHblE KOMMbIOTEPHbIE
cpenbl, 3HaTb UX NPEVMMYLLECTBA U OrpaHNYeHus;

rOTOBHOCTb paLMOHanbHO WCMOMb30BaTb WHCTPYMEHTapUI  KOMMbIOTEPHbIX
cpeq Ans NocTpoeHUst U UccrneaoBaHUs Moaenew;

CNocoBGHOCTbL NPOBEPATL aAeKBATHOCTb M BanMOHOCTb MOAENW, U NPU HEOBXo-
[AMMOCTM ee KOPPEKTUPOBaTb

Pabota B komaHge

ymeTb paboTaTb B KOMaHge C pasHbiMU creumanucTaMu (MHXeHepbl, pa3pa-
6oT1unkn, akcnepTol B obnactn BAC);
FOTOBHOCTb K COTPYAHWUYECTBY, KOMMYHMKaLMN 1 OBMEHY OMNbITOM

ViccneposaTtenbckue

CnocobHOCTL MCKaTb WM aHanM3npoBaTb akTyarnbHyl WHOpMaUMIo, YTOObI
ObITb B Kypce nocneaHux TeHAEeHUM 1 pa3paboTok;

CnocobHOCTb (hOpMYyNMpOoBaTb MOCTAHOBKY 3adayu, Lenb CO3haHus Mopenu,
BblABWUraTb rMNoTe3bl UCCrenoBaHUs;

paspabaTtbiBaTb NiaH UCCrnefoBaHUs U noadupaTte cnocob MonyYeHns Hy>XKHbIX
pe3ynbTaToB;

afanTMpoBaTb W MPaBWUMbHO UHTEPMPETMPOBATL MOSYYEHHYID HA MOLEMU WH-
dopmaumo 06 n3yyaemom obbLeKTe;

hopMynmpoBaTb apryMeHTUPOBaHHbIE BbIBOAbI, ONUPAsiCb Ha pe3ynbraTbl KC-
cnefoBaHus;

BMafeTb KynbTYpor anroputMM4eckoro 1 Hay4yHoro CTUnen MbillneHns

[MBKOCTb MbILLUNEHUS

ymeTb apdekTnBHO paboTaTb B YCrOBMAX HEKOTOPOW HeonpederneHHocTn u/
U CTPOrON KOHMPUAEHLNANbLHOCTH
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Tabnuua 2. LindpoBble MHCTPYMEHTbI U 0Opa3oBaTenbHbIE TEXHOMOMMU, UCMOSb3yeMble
npu o0by4eHun paspaboTke, MPON3BOACTBY K akcnnyaTaumn BAC

lpynna MHCTpymMeHToB BosmoxHocTn

NO3BONIAKOT peann3oBaTb COTPYAHNYECTBO KOMaHO B peallbHOM BpeMe-
HN 1N OTCneXuBaHune 3adad, ynyduasa npouecc OGYHGHMH, CI'IOCO6CTBy9|
B3aMMOLENCTBUIO U CcoTpygHMn4yecTBy

WHcTpymeHTbl Google Docs, Slack mnu
Trello

No3BONSIOT OOy4aroLLMMCS MONy4YUMTb NPakTUYeckue HaBblkM B paspa-
6oTke n akcnnyatauum BAC B BUpTyanbHON cpeae;

NMO3BOMNSIOT MOMYYUTb NPAKTUYECKNE HaBbikM 6e3 JocTyna K prusnyecko-
My 060opyAoBaHMIO

BupTyanbHble naGopaTtopun/BupTyarb-
Has peaslbHOCTb W [OMOMHEHHas pe-
anbHOCTb

Nno3BONIAKT o6yqarou.u4mc;| npakTnkoBaTbCA B ynpaBneHUU 1 akcnnya-

CumynsTopsl Taumn BAC

BupTyarbHble 3KCKYpCUM U AeMOHCTpa-
umMn  (BMaeodunbmel, BuAeoMaTepua- | NO3BOMSOT OPraHM30BaTh M peanu3oBaTh BUPTYyarbHblE 3KCKYPCUU W
nbl, 3D-MoOenn N MHTEPaKTUBHbIE Npe- | AeMOHCTPaLMn

3eHTaumn)

NO3BOSISOT UCMOSb30BaThb ANIEeMEHThI AM3anHa urp, obecneuntb yBIeka-

MHCTpYyMeHTbI renmmndukauum .
TENbHOCTb U TBOPYECKU MOAX04,

MHCTpYyMeHTbl AN NpOBEAeHMs BUAEO- | NO3BONSAIOT YCTAHOBUTL KOMMYHMKaLMIO, obecneynBaoT 06MeH MHeHWs-
KOHepeHuuii MU B pexnmMe pearibHOro BpeMeHu

No3BOJIAKOT Ha OCHOBE BBeOEHHOro TeKCTa B aBTOMaTU3NPOBaHHOM pe-
XnMe co3gaBaTb Nnpe3eHTauunu;

NOo3BOJIAKOT CO34aBaTb HaGOpbl KEeNCcoB C BOMpOcCamMun 1 OTBETaMMU;
NO3BOJIAKOT aBTOMaTU4YECKN reHepnpoBaTb TeCTOBbIE 3adaHNA

WHcTpymeHTel A

onpegeneHa NMpodeccuoHanbHbIM CTaH4ApPTOM M HeobxogmMma ans peanusauun OyHKUMn npe-
nogaesarens. lNpumeHeHne TEXHOMNOMMN NCKyccTBeHHOro nHTennekta (MA) B yyuebHo-meTogmye-
ckon paboTe npenogasaTens, obnagarowero MHAPOPMaLMOHHO-LMEPOBON KOMMETEHTHOCTbLIO,
npegocTaBnseT LWMPOKOEe MHOXECTBO HOBbIX BO3MOXHOCTEN MO COBEPLUEHCTBOBaHWMIO obpaso-
BaTenbHOro npouecca obyveHus. [pn aToOM yunTbIBAKOTCA UHOUBMAYANbHbIE NOTPEBHOCTN Kax-
poro obyvatowerocs. Hanpumep, cuctembl A moryT npepoctaenate obyvarowmmca «obpat-
HYI0 CBSA3b» B npouecce oby4eHus: No NOBOAY YPOBHSA 3HAHUIM U MONyYeHHbIX HaBbIKOB, Npea-
narasi 4OMOSfHUTENbHbIE 3adaHus UM MaTepuanbsl Ans U3ydYeHus oTAenbHbIX TEM; CNOCOOHbI
aHanmMsMpoBaTb OTBETbI OBy4YaroLWmMXcs 1 onpegenats obnactu, rge oHM MOryT UMeTb «benble
nNATHa» B 3HaHMAX U HaBblkax [5]. Kpome Toro, M/ nmeetr cnocoBGHOCTb MPOrHO3MpoBaTh, Kak
oBy4aloLLMNCca MOXET CNpaBnATbCs C BO3MOXHbIMW ByayLiMMu 3agadyamMm Ha OCHOBE ero npea-
LLUECTBYIOLLUMNX pe3ynbTaToB U OOCTUXKEHWUN [6; 7].

Ewe ogHum npeumyuiectsom NN aBnsetca aBToMatuyeckasi KOpPeKTUPOBKa YPOBHS CIIOX-
HOCTW 3ajad C y4eTOM TeKyLLEero ypoBHsi 3HaHun obyyatowierocs. MM moxeT BHeOPsSITb UTPOBbIE
3aneMeHThbl B y4ebHbIV npouecc. OTO NO3BOSISET NOBLICUTL MOTUBALMIO 0ByyatoLerocs Kk obyye-
HUI. Takom nogxod nomMoraet obyyarLMMCS HE TOMbKO MofydaTh 3HaHWS, HO U pa3BMBaTb Ha-
BbIKW1, KOTOPbI€ MOTYT BbITb NOMNE3Hbl B MPOECCMOHaNbHON AeATENbHOCTH.

Mpontn obyyeHne B obnactu BAC mMoxHO B obpasoBaTenbHbIX OpraHM3aumsax BbICLLErO U
cpegHero npodeccnoHanbHOro obpasoBaHmMs, Ha Kypcax MoBbILWEHUA KBanudukaumm mnm npo-
deccrmoHanbHOM NepenoaroToBku, NpodeccMoHanbHOro obyyeHns. Takke BO3MOXHO CaMOCTO-
ATENbHO U3Yy4nTb OaHHyI0 cdepy (HedbopmanbHoe, nHdopManbHoe obyvyeHne) ¢ ucnonb3osa-
HUEM OTKPbITbIX OHMalH-PEeCYpCcoB 1 y4ebHbIX MaTepuarnos.
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LIndpoBoii KOHTEHT SABNSAETCS HEOTbLEMIIEMOWN 4YacTbio 0bydeHns B obnactm BAC. 310 u
BUAEOYPOKN, MHTEPAKTUBHbIE NPE3EHTaLMW, KOMMbIOTEPHbIE MOAENN U CUMYNATOPLI, U BUPTY-
anbHble nabopatopun, 1 apyrne aNeKTPoHHbIe obpasoBaTtenbHble pecypcbl. LIndpoBO KOHTEHT
nomoraet obyyarLmmcs nydlle NOHATb TeopeTU4eCcKMe OCHOBbI U Pa3BUTb NPaKTUYecKue Ha-
Bblku B pabote ¢ BAC.

O6y4yeHne paspaboTke, nMpom3BoacTBy U akcnnyataumm BAC ¢ ucnonb3oBaHMEM COBpe-
MEHHOro LMdPOBOro KOHTEHTA MOXET ObITb peann3oBaHO C UHCTPYMEHTaMM U TEXHONOMNAMM,
npeacraBneHHbIMM B Tabn. 2.

Ncnonb3oBaHne B 06pa3oBaTenibHOM NpoLEecce COBPEMEHHBLIX LNGPOBbIX MHCTPYMEHTOB U
obpa3soBaTenbHbIX TEXHOMOMN NO3BONAET OOyYaloLWMMCa NONyYUTb AOCTYMN K akTyanbHOW WH-
dopmMaumm, 0CBOUTbL KOMMNETeEHUMN B cdepe pa3paboTkm, Npom3BoAcTBa M akcnnyataumm BAC,
4yTO, B CBOK o4epenb, obecneynT roTOBHOCTb Kk paboTe B pasBuBatollencst otpacnv BAC. Kowu-
neTeHTHbIE NeJarory UrpatoT KrYEBYO porb B (POPMUPOBaHUN Y 0ByyatoLLmMxca HeobXoanMbIxX
KOMMNETEHLMI, a TakKe UX AECKPUNTOPOB — 3HAHUN, YMEHUIA N NPAKTUYECKMX HaBbIKOB, HEODXO-
OnMbIX onst npodeccuoHansHon gesatensHocTn B cchepe BAC.
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About Up-To-Date Competences of Educators Teaching Development, Productions
and Operation of Remotely Piloted Aircraft Systems with Application of Modern Digital
Educational Content

E.V. Nezhdanoyv, E.V. llinykh, R.Yu. Kabirov
1T LLC, Moscow (Russia)

Key words and phrases: unmanned aircraft systems; information Technology; artificial
intelligence; teachers’ competencies; digital content; digital tools.

Abstract. The article is dedicated to the issue of teaching development, production and
operation of remotely piloted aircraft systems. The purpose of the research is the detection
of the relevant competences necessary to the educators for successful implementation of the
educational programs for development, production and operation of remotely piloted aircraft
systems with application of modern digital educational content. The hypothesis of the research is
as follows: efficient training in development, production and operation of remotely piloted aircraft
systems requires special competences of the educators, including the knowledge of technical
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aspects, ability to work with digital educational content, as well as the communication and study
process organization skills. When holding the research, the methods of scientific literature
analysis, study of the educational programs, interviews with experienced educators and expert
survey were applied. As a result of the research, the principal competences necessary for the
development, production and operation of remotely piloted aircraft systems educators were
defined.
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YOK 377:62

JKcnepTHasA oueHKa AONONMHUTENbHbIX
npoceccruoHanbHbIX NporpamMmM U nporpamMmm
npodeccnoHarnbHON NOArOTOBKU KaapoB
Ana paspaboTku, NponsBoaCcTBa
M 3KcnsiyaTaumm 6ecnunoTHbIX
aBMaUMOHHbIX CUCTEM:
MeTOAONOMMA U UHCTPYMEHTapUn

H.1O. Cyposa, H.1O. [piboBa, A.B. Ynbucosa, M.B. Pasrynosa
00O «Akademusi «C3OT», e. Mockea (Poccusi)

KnioyeBble cnoBa M dpasbl: JOMOMAHUTENbHAA Mpo-
deccuoHarnbHasa nporpaMmma; UHCTPYMEHTapPUIA OLIEHKW; KpU-
TEPUN JKCMEPTHON OLIEHKWN; METOAOSOMMSA OLEHKN; MOAENb;
napameTp 3KCMEPTHON OLEHKN; NporpammMa npodeccuoHarb-
HOWM NoAroTOBKW KaapoB; NPOM3BOACTBO U aKcnnyaTaumm bec-
MUMNOTHBIX aBMALMOHHbBIX CUCTEM; pa3paboTka; akcnepTunsa.

AHHoTauwms. Llenbto nccnegosaHus sisnsietca paspabor-
Ka MEeTOAONorMm U MHCTPYMEHTapUsl SKCNEePTHOM OLIEHKU A0-
MOMNHUTENBHLIX NPOMECCMOHAnbHbLIX NPorpaMMm 1 nporpamMmm
npodeccrmoHanbHOM NOArOTOBKM KaapoB Ofs pa3paboTku,
MPOM3BOACTBA U aKcnnyaTaunm 6ecnmnnoTHbLIX aBUALMOHHbIX
cuctem (BAC). B kayectBe rmnotesbl BbICTyrnaeT cucTema
haKTopOoB, ONPEeAEnsLWNX Ka4eCTBO AOMONHUTENbHbIX MPO-
dreccuoHarnbHbIX NporpaMm U nporpaMmm npodeccnoHanb-
HOW MOAroTOBKM KagpoB ANs pa3paboTku, NpOM3BOACTBA U
akcnnyatauun BAC. OcHoBbIBasicb Ha MCMNONb3oBaHUM 06-
LLleHay4HbIX METOAOB MO3HAaHWS, aHanusa, aHanormm, CUHTe-
33, CUCTEMHOCTU, NPOEKTUPOBAHUS, a TakKe TeOPUU CUCTEM-
HOro, KOMMMIEKCHOro M (PakTOPHOrO aHanusa ornpegeneHsbl
KntoveBble (PakTopbl 3KCMEPTHON OLIEHKM OOMNOSTHUTENbHbIX
npodeccruoHanbHbIX nporpaMm M nporpamm npodeccmo-
HarnbHOWM NOArOTOBKM KaapoB Ans pa3paboTky, NpoM3BOACTBaA
n akcnnyataumm BAC, BblaeneHbl OCHOBHbIE METOAOonormye-
CKMe acrnekTbl 3KCNEepTHOW OLEeHKU AOMOMHUTENbHbIX MpOo-
deccmoHarbHbIX NporpamMm U nporpamMmm npodeccnoHarb-
HOM MOArOTOBKM KagpoB Ans pa3paboTku, NpOM3BOACTBA U
akcnnyatauum BAC, paspaboTaHbl Mogenn MHCTPYMEHTapuUs
MHOIOKpUTEPUAnbHOM 3KCMNEPTHOW OLEHKM OOMNOSNTHUTENbHbIX
npodeccUoHanbHbIX nporpaMm M nporpamm npodeccmo-
HarnbHOM NOArOTOBKM KagpoB Ans pas3paboTku, nNpou3BoA-
cTBa n akcnnyataumm BAC.
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B coBpeMeHHON cuUCTeME POCCUICKOrOo oGpas3oBaHMsl OOMOMHUTENBHOE NpodeccnoHanb-
Hoe obpasoBaHue (OMO) aBnseTca «kaTann3aTtopoMy», KOTOPbIA CNOCOOCTBYET coLManbHOMY,
9KOHOMMYECKOMY M WHHOBALMOHHOMY Pa3BUTUIO, POCTY COBOKYMHOrO WHTENMEKTyanbHOro mno-
TeHumnana pocCUMCKOro coumyma. YMeHne npucnocobutbes K M3MEHEHUAM B pasfuyHbIX cde-
pax (TEXHUYECKOW N TeXHONOrMYeckom, CouManbHON N KynbTYPHOW, 9KOHOMUYECKOW), MTMBKOCTb
obpasoBarternbHbIX CTPYKTYpP B peakuun Ha TpeboBaHWSA BHELUHEW cpedbl, pa3Hoobpasne npo-
rpaMmm obydeHns, opMeHTauns Ha KOHKPETHbIE 3anpochkl CTEMKXONAEepPOB CrNocOBCTBYOT pa3Bu-
Tmio cuctembl 10 B obpaszoBaTensHOM npocTpaHcTBe Poccun [1].

Cpeon MHOXecCTBa BbI30OBOB MHHOBALMOHHOW 3KOHOMWKM O0cobasi pofib CerogHsa OTBOAUTCS
BONpocam pasBUTUS oTpacnym GecnunoTHOM aBMauuKn, B YaCTHOCTU BOMPOCaM NOArOTOBKWU Ka-
OpoB Ans pa3paboTku, npomsBoacTea u akcnnyatauumn BAC. Tak, MNMpaeBuTtensctBo Poccumnckon
depepaunm yTBEPOUIIO CTPATErMO pa3BnuTMa GecnunoTHom aBmauun Ha nepuog Ao 2030 r. u Ha
nepcnektney o 2035 r. [3], cornacHO KOTOPOM HaMEYEHO CO3daHWe CUCTEMbl HEMPEPbLIBHOMO
obpasoBaHus, NOArOTOBKM KaapoB 1 obecrneveHnsi KBanmuumMpoBaHHbIMU KagpaMmn JaHHOW OT-
pacnu.

B coBpemeHHoOM cucteme obpa3oBaHUA NPUHLMN HENpepbIBHOCTM 06pa3oBaHnsa OCTUraeT-
ca vepes cuctemy ArMNMO. OCHOBHbIM MexaHU3MOM peanusauuun HenpepbiBHocTn B AMNO aBngeT-
cs paspaboTka 1 peanunsaums COBPEMEHHbIX AONOMHUTENbHbLIX NporpaMM NpodeccMoHarnbHOro
obpasoBaHus, obecne4vmBatoLmnx bbicTpoe pearnpoBaHme cuctembl AMNO Ha NoTpebHOCTN NHHO-
BaLMOHHOW 3KOHOMUKN [4].

HopmaTunHbIM TpeboBaHneM K pesynsrataMm obyyeHus No BCeM nporpammamM npogeccuo-
HanbHOro obpasoBaHMsi — OCHOBHbLIM W AOMOMHUTENbHBIM — ABNSETCA hopMMpoBaHMe U(unu)
COBEpPLLEHCTBOBaHNE KOMMETEHLMIN, HeOBXOAMMbIX ANd peanusaunn npodeccnoHanbHoOn aes-
TenbHOCTU. [OKyMeHTaMu, ucYeprbiBatolle OMnMUCbIBAOLWMMN NpodeccnoHanbHyo nesTenb-
HOCTb pabOTHMKOB U 3aJatoLMMK HanpaeBneHne ux NpogeccMoHanbHOro pasBnTUs, ABMASIOTCA
npodeccmnoHanbHble cTaHgapThl [2].

OcHoBononaratowen HopMaTUBHO-NpaBoBon 6a3on LONOMHUTENBHOrO npodeccuoHanb-
Horo obpasoBaHus gasnsietca: PegepanbHbl 3akoH «O6 obpasoBaHum B Poccurickon depe-
paummn» (oT 29 pekabps 2012 r. Ne 273 ®3) [6]; MNpuka3z MuHuctepcTBa obpasoBaHusa Poccum
«O6 yTBepxaeHumn lNopsaka opraHm3aunm 1 OCyLecTBneHns obpasoBaTernibHOM AeATENbHOCTH
no JONOMHUTENbHLIM NpodeccuoHarnbHbiM nporpammam» (ot 1 mnong 2013 r. Ne 499); nucbmo
MuHuctepctBa obpasoBaHust Poccun «O mogepHM3auum cuctembl AOMOSTHUTENbHOrO negaro-
rmyeckoro obpasoBaHusa B Poccuiickon ®epepauun» (ot 27 gekabps 2017 r. Ne 08-2739) [7];
MeToanueckne pekomeHgaumm no paspaboTke OCHOBHbIX MPOodeccuMoHanbHbIX obpa3oBaTerib-
HbIX NporpaMM 1 JOMNOMHUTENBHbIX NPOECCUOHarbHbIX MPOrpamMM C Y4€TOM COOTBETCTBYHOLLMX
npogeccmoHanbHbIX cTaHgapToB (0T 22 aHeapsa 2015 r. Ne 1J1-1/058H) [8].

YuntbiBas cneundurky HenpepbiBHOrO obpasoBaHus, crnegyet OTMETUTb, YTO AOMOSNHUTESb-
Hble npodeccnoHanbHble nporpammbl (OMM) BbIHY>XAEHbI NpeTepneBaTb NOCTOSIHHOE OOHOBIE-
HWe, oTBeYas 3anpocam MHHOBALMOHHOW SKOHOMMKWN, COBPEMEHHOro obLecTBa, rocygapcTBeH-
HoW nonuTukn. CnegoBaTtenbHO, akTyarnbHbIM CTaHOBUTCHA obecnedyeHue kavecTBa nporpamm
AONONMHUTENBHOrO NpodeccrmoHanbHoro obpasoBaHMs, a UMEHHO obecnevyeHne HeobxoaMMbIM
y4yebHO-MeToAMYEeCKMM MaTepuanomM, COOTBETCTBYHOLUM COOEPXaHWIO NporpaMMbl, YCHOBUAM
peanusaumm 1 nNnaHMpyemMbiM pesynbsratam obydeHus.

B cootBetctBUM C lNMprnkazom MuHoGpasoBaHust n Hayku Poccuinckon depepaunn «O6 yT-
BepxaeHun MNopsgka opraHmMsaumm 1 ocyLlecTBneHns obpasoBaTenbHONW AEATENbHOCTU NO JO-
NOMHUTENBbHBLIM NPOdeCcCnoHanbHbIM NporpaMmMmam» [7], oueHKa KayecTBa OCBOEHUSA OOMOMHU-
TenbHbIX NPOgECCMOHanbHbIX NPOrpaMM NPOBOANTCSA B COOTHOLUEHUM COOTBETCTBUSA pesyribra-
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ToB 0cBoeHus [0 3asBneHHbIM Lensm v nnaHnpyembiM pesynsratam oby4yeHns; COOTBETCTBUS
npoueaypsbl (npouecca) opraHmsaumm u ocywecteneHnsa AMNMO yctaHOBNEHHbIM TpeboBaHMSM K
CTPYKTYype, nopsaKy v ycnosuam peanusauuun AMT; cnocobHOCTM opraHn3aunm pesynsTaTMBHO
1 9P HEKTMBHO BbINOMHATL AEATENBHOCTL MO NpefocTaBneHno obpasoBaTeribHbIX YCIyr.

CnepoBaTternbHO, BaXXHbIM NpY NPOBEAEHUN OLEHKU KayecTBa AOMOSNHUTENbHbIX npodec-
CMOHanbHbIX MporpamMm 1 nporpaMmm npodeccmnoHanbHon nogrotosku/odpasosanus (MMAMN/MMO)
KagpoB aABnsieTcst cobntogeHe TpedoBaHnii 0603Ha4YEHHbIX YCITOBUIN B COOTBETCTBUN C HOpMa-
TMBHO-NpaBoBon 6ason OMNO n 0CoOBEHHOCTAMM AOKYMEHTOB, OMPEOENsrUX HanpaeneHue
npogeccMoHanbHOro pa3BuUTUSA CneumanmncToB.

Tak, oueHka gononHuTeneHblx O, MMM kagpoB ans paspaboTku, NpoM3BoACTBa U 3KC-
nnyataumm BAC pomkHa npousdsogntbesa ¢ ydetom lpodctaHgapta 17.071 «Cneumanuct no
aKkcnnyataumm 6ecnmMnoTHbIX aBUALMOHHBIX CUCTEM, BKMOYAOLWMX B ce0s O4HO MU HECKONbKO
©ecnMnoTHbLIX BO3AYLUHbLIX CYAOB C MakcuMarbHOM B3reTHon maccon 30 kr u meHee» [9].

Taknum obpa3om, NpoBefAeHNEe OLEHKU LOMNOMHUTENbHbLIX NPOdECCMOHaNbHbLIX NporpaMMm u
nporpamm npodeccnoHanbHOM NOArOTOBKM KaapoB NpeaycMaTpmuBaeT KOMMNIEKC MeponpuaTui,
TpebyoLnii COOTBETCTBYHOLLEN METOAONOMMU U MHCTPYMEHTapUS, SKCMEPTHbIX 3HAHUM, a Takke
YeTKOM pernameHTauumn npouecca aHanusa OMM/nrr.

PaccMoTpyM OCHOBHblE METOL0MOMMYECKne acnekTbl SKCMEPTHOM OLEHKN AOMOSTHUTENbHbIX
npodeccmnoHarnbHbIX NPOrpaMm 1 nporpamm npodeccnoHanbHOM NoAroTOBKN KaapoB AN pas-
paboTkM, Npon3BoacTBa 1 akcnnyatauun BAC.

1. OnpedeneHue cucmembl napamempos akcriepmHol oueHku LAMI/MITTN kadpos 0Ons
paspabomku, npouseodcmea u akcriiyamauyuu BAC ¢ uenbto obecrieyeHusi npoeedeHuUss KOM-
MIeKCHO20 aHarnu3a ypoeHsi Kadecmea OOMofIHUMerbHbIX MPOgecCUOHarbHbIX fpo2paMMm U
rpoepamMm npogheccuoHarbHo20 0by4deHuss kadpos 0515 paspabomku, rnpousgodcmea U 3KCrsy-
amauuu BAC.

Cuctema napameTtpoB akcneptHon oueHkm OMM/MMM gomkHa obecneynBaTb OLEHKY OC-
HOBHbIX CTPYKTYPHbIX KOMMOHEHTOB NPOrpaMmbl C Y4ETOM MX FIOrMYECKUX CBSA3EN, @ UMEHHO
3KCNepTU3bl:

— OCHOBHbIX xapakTtepuctuk OMM/MMT;

— cogepxaHnusa AN/,

— y4yebHo-MeTogu4deckoro obecnevenmsa OMM/MMAMMT;

— dopm aTTecTauumn 1 oueHoYHbIX Matepuanos O/,

— OpraHu3aumoHHO-Negarornyecknx ycnosum peanusavun OAr/mrm.

2. ®opmuposaHue UHCMpPyMeHmapusi 3KCrnepmHoul oyeHKU O0MoHUMesbHbIX npogeccuo-
HarbHbIX rpozpamMM U rpoepamMm rpogheccuoHarbHoU nod2omosKku kadpoes 0ns pa3pabomku,
rnpoussodcmea u akcrinyamayuu BAC.

WHcTpymeHTapuii akcnepTHou oueHku O/ kagpoB ana pa3paboTkn, NPOU3BOACTBA U
akcnnyataumn BAC npencrtaBnsieTr cobon cuctemy KputepmeB B COOTBETCTBMM C NapameTpamm
akcnepTHow oueHku OMM/MMAMN (n. 1):

1) KpuTepumn 3KCNepTHOW OLEHKM OCHOBHbIX Xapaktepuctuk OM/M:

— coortBeTcTBMe/HecooTBeTcTBME uenu OMNM/MMMN Teme nporpammel;

— CcooTBeTCTBUE/HEeCOOTBETCTBME pesynbratoB oceoeHuss MM/ uenn n 3agavam npo-
rpammbil;

— COOTBETCTBME/HECOOTBETCTBME 3HAHUN N YMEHWUIA, KOTOPbIMU OOSMKEH OBNageTb crywa-
Tenb B pesynbrate ocsoeHus OMM/TMNM nnaHMpyembim pesdyrnsratam o0yyeHus:;

— COOTBETCTBME/HECOOTBETCTBUE NNaHUpyeMblx pesyrnsratoB ocsoeHus OMM/MMNO nepeu-
HIO COBEpLUEHCTBYEMbIX/PopMUpyEMbIX NPOdeCCMOHaNbHbIX KOMNETEHLMIA;
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— COOTBETCTBME/HECOOTBETCTBME MITAaHMPYEMbIX pe3ynbratoB ocsoeHus AMM/MMO Tpygo-
BbIM AENCTBMAM, TPYAOBbIM (PYHKUUAM;

— [OCTaTOMHOCTb/HEAOCTATOYHOCTb CpoKa O0y4YeHus ANnd OOCTMKEHUSA NNaHUpyeMbix pe-
3ynbTaToB 3asBMEHHbLIM;

— obecneunBaeT/He obecnednBaeT popma 06yHeHNss BOSMOXHOCTb JOCTUXKEHUS MNaHnpy-
eMbIX pe3ynbraToB 0byyYeHus;

— obecneyunsatot/He obecneumnsatoT opma obydyeHna n cpok ocsoeHua OMNM/TMNO Bos-
MOXHOCTb COBEpPLUEHCTBOBAHMSA/(POPMUPOBAHNS  3asBMEHHbIX MPOdECCMOHANbHbLIX KOMIMe-
TeHUUN;

2) KpuTepum 3KCnepTHOW oueHkn cogepxanua OMr/mro:

— COOTBETCTBME/HECOOTBETCTBME TEM yyebHoro nnaHa AMM/MNMO 3aseneHHon Teme, uenm
N 3agadvam nporpammbl;

— COOTBETCTBME/HECOOTBETCTBME paboden nporpammbl y4ebHomy nnady OMNM/TNO 3as.-
NEHHbIM TemMe, Lenn n 3agadam;

3) KpuTepum akcnepTuabl y4ebHo-meToguydeckoro obecnedenms AMNM/MMNO:

— obecneyeHHOCTb/HEOBECNEYEHHOCTb aKTyarnbHbIMK y4ebHO-MeTOOMYECKUMM MaTepua-
namu no Tematuke obyveHus:;

— y4yebHo-meTogudeckoe obecneyeHue OMNM/TMNO HanpaBneHo/He HanMpaBneHO Ha 4OCTU-
XEeHMe nnaHupyembix pesynbtatoB o0yyeHus, hopMuMpoBaHME 3asBrEeHHbIX NpodeccuoHanb-
HbIX KOMMETEHLUNI;

— COOTBETCTBME/HECOOTBETCTBME MNPEACTABMNEHHbIX Y4eOHO-METOANYECKMX MaTepuarnonB
cogepxanuto OMNr/mnno;

— BuMAbl U cogepxaHme y4ebHbIX 3aHATUI N y4ebHbIX paboT cnocobCTBYHOT/HE CnOCOBCTRY-
0T NPMOBPETEHNIO HOBOMO OMbiTa NPOGECCUOHANbHOM AEATENbHOCTH;

4) xpuTepun akcneptrsbl GOpPM aTTecTaunmn 1n oLeHoYHbIX Matepuanos OMM/MMNO:

— opmbl aTTecTauumn M OLEHOYHblIE MaTepuarnbl NO3BOMSKOT/HE NO3BOMST OLEHUTb A0-
CTMXKEHUE NNaHnpyeMbix pesynbtatoB obyveHus;

— coAepxaHue OLEHOYHbIX MaTepuarioB MPOMEXYTOYHOM M UTOroBOW aTrtectaumm obe-
crneymBaeT/He obecnevmBaeT BO3MOXHOCTb [MArHOCTUPOBAHWUS YPOBHA 3HaHUN pe3ynbTaToB
obyyeHus;

5) kpuTepum 3KCNepTM3bl OpraHM3aunOHHO-NEeLarorMyecknx YCnoBuni peanusaumm npo-
rpammbl OMM/MMNO:

— COOTBETCTBME/HECOOTBETCTBME NHpOopMaLmoHHoro obecnedenna AMNM/MMO (B Tom yvnc-
ne ong kateropuu cnywatenen ¢ OB3);

— COOTBETCTBME/HECOOTBETCTBME MaTepuanbHO-TEXHUYECKOro obecrnevyeHns n OCHaLleH-
HOCTW ob6pa3oBaTenbHOro NpoLecca B COOTBETCTBUN € TpeboBaHMaMM K peanusauun OMN/MMO
(B TOM uncne gns kareropun cnywarenen ¢ OB3);

— COOTBETCTBUE/HECOOTBETCTBME KBanudmkaumm npogeccopcko-npenogaBarenbckoro co-
ctaBa no tematuke AMM/MMO (B Tom yncne gns kateropun cnywatenen ¢ OB3);

— opraHusaums obpasoBaTenbHOro npouecca obecnevmBaet/He obecnevmBaeT (C y4eToM
COOTHOLLEHNS YacOB NEKUNOHHBIX, NPAKTUYECKUX U CAMOCTOATENbHbIX 3aHATUI) 3adhhekTUBHOE
OOCTMXKEHME pe3ynbraTtoB 00yyeHus (B TOM uncne gnsi kateropum cnywarenen ¢ OB3).

CdopmumpoBaHHaa MoOAenb MHCTPYMEHTapUsS KpuTepuarbHOW 3kcnepTtHowm oueHkwu A/
M kagpoe ans paspaboTtku, npousBoacTBa W akcnnyatauunm BAC nmeeT OBYXYpOBHEBYHO
CTPYKTYPY M XapakTepusyeTcs MHOTOKpuTepuanbHOCTbIO (puc. 1).

[MepBbIN YpOBEHb NapaMeTPoB — «AKCNepTHasa oueHka ypoBHS kadectsa OMM/TNMy (2).

BTopoin ypoBeHb napaMeTpoB 3KCMEPTHOW OLIEHKM OOMOMHUTENbHBIX NPOodeCcCnoHarnbHbIX
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Kputepumn oueHmBaHus (oueHka) ypoHs kadectsa OMM/MMO
x, =121

|

OueHnBaHue Mo YPOBHAM
¥, i=15

v v v l v

MapameTpbl MapameTpsbl MapameTpsbl MapameTpos WHTerpupoBaHH
OLEHKN — OLEHKUN — OLEHKMN — OLLEHKN — oe 3HayeHune
«QkcnepTHas «QkcnepTHas «OKcnepTHas «QKcnepTHas rpynnoi 1
oueHka oLeHka oueHka oLeHka opm OLEHKMN —
OCHOBHBbIX copepxaHus y4ebHo- aTTecTtaumu un «3KcnepTHas
XapaKTepUCTUK Onn/mmroy — MeToaundeckor OLIEHOYHbIX oueHka
ann/nnr» - ¥y = f(xg,..., Xqy o maTtepuanos opraHu3aLnoHHO
¥ = f(xy, ..., xq) obecneyeHus Anr/mnnoy» — -nefarornyeckunx
Ann/nno» — ¥, = fags, 2y ycrnosun
V5= f(xyq, -0y peanusauun
nporpammeil
AOnry/rnroy —
¥ = f(x17,,%21)

! ! ! ' }
!

Onpepgenenwve yposHs kavectsa AMNM/MNO Z = f(V;, ..., ¥)

Puc. 1. Mogenb MHCTpyMeHTapusa KputepuansHoun akcneptHon oueHku OMM/MMMN kagpos
Ans pa3paboTku, npom3BoacTea v akcnnyaTtaumm BAC

nporpamMmMm M nporpamMmm npodeccuoHanbHOM NOAroTOBKM KadpoB ANst pa3paboTku, Npou3Boa-
cTBa 1 akcnnyataummn BAC BkntovaeT naThb rpynn ob6obLwarowmx nokasarenen:

KpUTEPUM SKCMEPTHOM OLIEHKM OCHOBHbIX XapakTepuctuk AMNM/MMM» (Y,);

KpuTepun akcrnepTHoU oueHku cogepxxanusa AMNT/MNMNO (Y,);

KpuTepumn akcnepTuabl y4ebHo-metoanyeckoro obecneverus AMr/Mro (Y,);

KpUTEpKM 3KCNepTu3bl hopM aTTecTauum 1 oueHo4HbIx Matepuanos AMNMN/MMO (Y,);
KpUTEPUN IKCMEPTU3bl OpraHM3aLMOHHO-NEeAArornYeckux ycrioBUin peanusaumm npo-

rpammbl AMC/TINO (Y ).

3.

lposedeHue akcriepmHol oueHKU OOMONTHUMEbHbIX MpPpogheccuoHarbHbIX rnpospamMm u

rpoepamMm npogheccuoHasrbHol nod2omosku Kadpoe 0ris pa3pabomku, rnpoussodcmea U IKC-
rnnyamayuu BAC.
HaHHbI aTan npegnonaraeTr NpoBedeHNe BHYTPEHHEr0 MOHUTOPWUHIra kavyectBa obpasoBa-
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HopmaTtusHo-npaBoBas 6a3a
AONOJTHHTENLHOTO NPOgeccHOHAILHOI0

0dpazoBaHus
ITpodeccnonaIbHBIE CTAHAAPTEI
oroc
DKcnepTHAs OLEHKa
OCHOBHBIX XAPAKTEPHCTHR
l NPOrpaMMEL, cO/IePRAHHSA
NPOrpamMMbl, YuebHo-
JUITIY/TIINT METOAHUYECKOr0
— Kprrepi oneHin — odecredeHHs PO PaMMBbI,
dopm arTecTALNH H
A OLEHOMHBIX MATEPHAIOB,
OpPraHH3ALHOHHO-
ne1aror H4ecKHX YCJI0BHii
PeaHIaAUHH NPOrPaMMbL
IKCNepThI

Puc. 2. O6wasn mogenb METOAONOMMN 3KCMEPTHON OLLEHKM AOMOSHMTENbHbBIX NPodeccmo-
HanbHbIX NPOrpaMM ¥ NporpaMm NpogeccroHanbHOM NOArOTOBKN KaapoB ANns pa3paboTky,
npoussofcTea u akcnnyatauun BAC

HUS 1 BHELLHEeN He3aBucumon oueHkm kadectsa OMM/MMO.

O6pasoBaTtenbHas opraHu3aumsi CaMOCTOATENbHO yCTaHaBNMBaET BUAbl, opmbl, TpeboBa-
HUSA K BHYTpeHHen oueHke kadecta Ol n pesynstaTtoB nx ocBoeHud. Npouenypbl He3aBuUcu-
MOV OLEHKWN KayecTBa 06pas3oBaHUs MOryT BKMOYaTb MCMOMb30BaHWE NPOdecCnoHanbHOM 3KC-
nepTu3bl CTOPOHHEN opraHn3aunm.

BHe 3aBucumMocTM OT opmbl opraHmsauumm akcneptHon oueHkn OMM m MIMO npoueaypa
3KCNepTu3bl AOMMKHa ObITb HanNpaBneHa Ha YCTaHOBMNEHME COOTBETCTBUSI MOATOTOBMEHHbIX K pe-
anusauum nporpaMmm HopmaTuMBHO-NpaBoBov 6ase, pernamenTupyowen AMNO, TpeboBaHuAM,
yTBepaeHHbiM K AN v MIMO B COOTBETCTBUM HaMpaBrieHUs1 OOMONHUTENBHOIO nNpodeccno-
HanbHOro obpasoBaHus.

O6Lwas mogenb MeTo4oNorMM 3KCNEPTHOM OLIEHKM AOMOMHUTENbHbBIX NpodeccMoHanbHbIX
nporpaMm 1 nporpamMmm npodeccnoHanbHOW NOAroTOBKM KagpoB Ans pas3paboTku, npoussBog-
cTBa u akcnnyatauun BAC npeacTtaeneHa Ha puc. 2.

Takum o0pas3oM, NpeanoxeHa MeTOAONOrna U UHCTPYMEHTAPUIN 3KCMEPTHOW OLEHKU A0-
NOMHUTENbBHbIX NPOJECCUOHanbHbLIX MporpamMm M nporpaMmMm npodeccnoHanbHOM NOArOTOBKM
KagpoB Ans pa3paboTku, Npom3BoacTBa 1 akcnnyatauun BAC, obecneunsatoLlme KOMMMAEKCHbIN
aHanu3a yposHs kadectsa OMI/MMMN.

CdopmurpoBaHbl METOAOMNOMMYECKNE acnekTbl AKCMEPTHON OLEHKU LOMOSNHUTENbHbBIX Npo-
doeccmoHarbHbIX NporpaMm M nporpamMmm npodeccruoHanbHOW MOArOTOBKM KaapoB AN pas-
paboTkun, nponssoacTesa u akcnnyataumm BAC, B TOM unucne nHCTpymeHTapun aHanuaa AN/
M, Gasupyrowmnnes Ha KpuTepmanbHOM cUcTeMe oLeHMBaHMA yYpoBHSA kadectsa O/ v
BKMIOYAIOLLMIA KPUTEPUM IKCMEPTHON OLEHKM OCHOBHbLIX XapakTepUCTUK MporpamMmbl; KpUtepum
9KCMEePTHOM OLEHKN COAepXaHusi NPOorpaMmbl; KpUTEPUU IKCNepTU3bl y4ebHO-MeToamMyecKoro
obecneyeHnst Nporpammbl; KPUTEPUN IKCNEPTU3bl (POPM aTTecTaumm 1N OLEHOYHbBIX MaTepmarnos
nporpamMmmbl; KpUTEPUN SKCMEPTU3bl OpPraHM3aunNoOHHO-NeSarorM4ecknx YCnoBun peanusaumm
nporpamMmmbi.
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assessment criterion; assessment methodology; model; expert assessment parameter;
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development; expertise.

Abstract. The purpose of the research is the elaboration of methodology and tools for
expert evaluation of additional professional programs and professional personnel training
programs for development, production and operation of remotely piloted aircraft systems. It is
supposed the system of factors defining the quality of additional professional programs and
professional personnel training programs for development, production and operation of remotely
piloted aircraft systems. Based on the general scientific methods of cognition, analysis, analogy,
synthesis, consistency, design, as well as the theory of system, complex and factor analysis
the key factors of the expert research of additional professional programs and professional
personnel training programs for development, production and operation of remotely piloted
aircraft systems were defined, principal methodologic aspects of expert evaluation of additional
professional programs and professional personnel training programs for development,
production and operation of remotely piloted aircraft systems were singled out, tool models for
multicriteria expert evaluation of additional professional programs and professional personnel
training programs for development, production and operation of remotely piloted aircraft systems
were elaborated.
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YOK 377:62

Bo3moXHOCTM aBTOMaTU3aLMm npouecca
3KCnepTU3bl AONONHUTESNbHbLIX
npod)eccuoHanbHbIX NPOrpaMm U NporpaMmm
npod)eccMoHanbLHOW NOAroTOBKU KagpoB
Ans pa3paboTku, NpoM3BoACcTBa

n akcnnyartauuu BAC

H.1O. Cyposa, H.FO. MuwuHa, E.H. Pabeix, B.A. lonosuHa

00O «Akademusi «C3OT», e. Mockea (Poccusi)

KnioueBble cnoBa u ¢pasbl: aBTOMatTuU3aums aKcnep-
TM3bl; 6eCnUOTHbIE CUCTEMBbI; LOMONHUTENbHas npodec-
CMOHarnbHas nporpaMmma; kagpbl Ans 6ecnunoTHbIX aBrnauu-
OHHbIX CMCTeM; nNporpamMmma npogeccnoHanbHOM NOAroTOBKN;
npodeccroHaneHoe oby4yeHue.

AHHoTaumsa. CoBpeMeHHble TeHAEeHUMU pa3BUTUS pas-
NMYHbIX obracten 3HaHUA M NPUKNAdHbIX OTpacnen crpe-
MATCA K aBTOMaTu3aumu NpoLEeccoB, YTO HAXOAUT OTpaxe-
HMe n B cdepe obpasoBaHMs. ABTOMaTM3auusi mnpouecca

3KCMNepTM3bl

[OMONHUTENbHBLIX NPOGECCHMOHAarnbHbIX NPO-

rpaMm M nporpamMm npodeccrMoHanbHOW NOLArOTOBKN KagpoB
Ans pa3paboTkn, NPON3BOACTBA U 3KcnnyaTauuu 6ecnunot-
HbIX aBnaunoHHbIX cuctem (BAC) onTMMM3npyeT BpeMEHHbIE
paMKu UX BHEOPEHMSI U MOBbLILAET KayeCcTBO pa3paboTku
nporpamm. Llenbio gaHHOM cTaTbh ABMASAETCA paccMOTpeHune
BO3MOXHOCTEN aBTOMaTM3auun npouecca 3KCNepTusbl Oo-
NOSNTHUTENbHLIX NPOoecCcnoHanbHbIX NporpaMm U Nporpamm
npodeccrmoHanbHOM NOArOTOBKM KaapoB Ans paspaboTku,
npomsBoacTBa u akcnnyataumm BAC. 3agaum ctatbu Ha-
npaeneHbl Ha pPacCMOTPEHME MOHATMS aBTOMaTM3auun npo-
LleccoB, ornpeferneHns ee pecypca U ocobeHHOCTEN B KOH-
TEeKCTe M3y4yaemon Tembl. [MnoTesa mccrneqoBaHUa COCTOUT
B NPeanonoXeHun, 4To UCMnorb3oBaHWe aBToMaTmsaumn cy-
LLIeCTBEHHO COKpaTUT 3aTpaTbl BPEMEHHLIX U (PMHAHCOBbLIX
pPecypcoB, a Takke NOBbICUT KA4eCTBO NMOLIOTOBKN NporpamMm
Ans akTyanbHon cdepbl 6ecnunoTHbIX cuctem. ogTeepx-
AeHne rmnoTesbl OCYLLeCTBNSASIOCh, NOCPEACTBOM WUCMOMb30-
BaHWA MEeTOOOB aHanmsa HayYHO-MEeTOOMYEeCKOW nuTeparty-
pbl, UHOYKTMBHOIO 0600LWeHns. Pe3ynbraTtbl MccrneqoBaHus
BKNHOYAIKOT BbIBOAbI O BO3MOXHOCTSAX NPUMEHEHUS aBTOMaTn-
3aUMK C YyKa3aHHOM Lenbto.

CerofiHa MOXHO C YBEPEHHOCTbIO YTBEPXKAATb, YTO NPOLECCHI aBTOMaTMU3aLUun NpeacTasne-
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Hbl NPaKTUYEeCKM BO BCeX cdepax AesTeNbHOCTU YenoBeka U OoTpacnsx 3KOHOMUKW. ABTOMATK-
3aumsa B o6pa3oBaHuM CBsi3aHa C ynpasrneHnem obpasoBaTtenbHbIMU NpoueccamMu, BKIoYas ae-
NoNpon3BOACTBO, NSIaHMPOBaHNE U BedeHWe AOoKyMeHTaumm ydyebHoro npouecca. Kpome atoro,
B onbITe 06pasoBaTenbHbIX OpraHM3aLmi BCTpeYaeTcs NonbiTka aBTOMaTn3npoBaTh paspaboTky
N 9KCNepTn3y NporpaMMHO-METOANYECKMX N y4eOHO-METOONYECKMX MaTEpPMAoB.

ObecneyeHne aBTOMaTU3aUMM MPOLIECCOB OCYLLECTBMSETCA 3a CYET UCNOMb30BaHUA MWH-
hopMaLMOHHBLIX KOMMBIOTEPHBIX TEXHONOMIN N MOCTOAHHOIO COBEPLUEHCTBOBAHNSA TEXHNYECKOIO
obecneyeHnst akCnepTHOW aesaTenbHOCTU. icnonb3oBaHme pecypca aBToMatusaumm B npowecce
aKcnepTusbl B 0bnactn obpasoBaHMs MO3BONSET MOAEPHU3MPOBATL IKCMEPTHOE MccrneqoBaHue
N NPUITK K €ro eanMHoobpasmnio B KNKOYEBbLIX BONPOCAxX SKCNEPTHOM OLIEHKMN.

Cdhepa nogrotoBkn kagpoB Ans pabotbl ¢ 6eCnMNOTHBIMU aBUALMOHHBIMK CUCTEMAMMU
(BAC) siBnsieTca KparHe akTyanbHOM, YTO OTMEYEHO Ha rocyapCTBEHHOM YPOBHE: YTBepXaeHa
KoHuenumsa nHterpauumn 6ecnnnoTHbIX BO3AYLUHbIX CYAOB B €4AMHOE BO34YLUHOE MPOCTPaHCTBO
[7], npunsaTa Ctparterus passutua GecnmnotHon aBuMaumm Poccuiickon ®egepaumm Ha nepuoa
no 2030 r. u Ha nepcnektnBy go 2035 r. [6]. CTpaTerus HanpaBneHa B TOM YMUCIle Ha Kagpo-
BOe obecneydeHne peanusaummn 3agad M HaumoHanbHbIX npunoputetoB Poccunckon depepaumm,
onpegeneHHbIX B [OKYMEHTax CTpaTernyeckoro MraHmpoBaHMs MO pas3BuTMo BecnmnnoTHoOn
aBunauuu.

OTmeuvaeTcsa BbicOKkasi NOTPeOHOCTb B crneumnanuctax, Kotopble MoryT adhdeKTUBHO OCy-
LwecTBnATb pa3paboTky, Nnpons3soacTeo u akcnnyataumo BAC. B cBsasn ¢ atum yaensietca 6onb-
LIOe BHUMaHWE KadecTBy npouecca MX NOArOTOBKWM, OCHOBHbIM MHCTPYMEHTOM KOTOPOro SBMs-
eTcs gononHuTenbHasa npodeccmoHarbHas nporpaMmma 1 nporpamma npogeccnoHansHom nog-
rOTOBKM KagpoB. 34eCb BaXHO obpallatb BHUMaHWE U Ha codepXaTenbHbIA, U HA CTPYKTYPHbIN
KOMMOHEHT NporpaMm, a Takke yunmTblBaTb METOAMKY npenogaBaHus, cnocobHyto obecnevnTb
MaKCUMaribHY NPaKTUKOOPUEHTUPOBAHHOCTL MpoLecca NOArOTOBKM.

MporpammMHOe cofepxaHne OOMKHO oTpaXKaTb KIoYeBble acnekTbl HanpaBneHus paboTbl ¢
6ecnunoTHbIMKU neTaTtensbHbIMK annapatamu (BIMJIA) (paspaboTka, Npon3BOACTBO U 3KCNNyaTa-
uus) 1 BKNOYaTb crnegyroLime OCHOBHbIE BOMPOCHI:

— TeopeTudeckme ocHoBbl ynpasneHna BIJlA;

— paspaboTka matematnyeckMx mogenen n nporpaMMHOro obecneyeHus;

— Teopusi asapoanHaMunkm n metoasl ynpasneHust bIrJlA;

— Teopus a3poCheMKM U yYET IMOPOMETEOPOSIOMMYECKNX YCITOBUN;

— npaBuna 6e30nacHOCTA 1 NPaBoBble OCHOBbLI UCNONb3oBaHUs BINA;

— ocobeHHocTn obecnyxuBaHua u npomssogctea BIJ1A, Bkntoyas Buapl n coctas BIJIA,
TEXHUYECKME XapaKTEPUCTUKU, NPUHLMMbI OENCTBUA U BUAbI YNPaBEeHUsA, CXEMOTEXHUYECKME
pelleHnsi, KOHCTpynpoBaHue n cbopky BIJIA, HacTponky nporpaMmMHOro obecrneyeHusl, KoH-
TPONb TEXHUYecKoro coctodaHusa BIJ1A, ocHOBHbIe BMAbl HEUCNPABHOCTEN, NOBEAEHNE NPU He-
wTaTtHOW cutyauum npu ynpasnenun bINJIA v gp.

CTpykTypa paspabartbiBaeMbiX AOMOMHUTENbHbLIX MPOECCUOHANbHbIX MporpaMm K npo-
rpaMmm npodeccnoHanbHOM NOArOTOBKM OMMKHA BKIIOYaTh:

— 0OOLLy0 XapakTepucTuKy nporpamm (LeneBon KOMMOHEHT, OnucaHme npodeccuoHarb-
HbIX KOMMNETEHUUN U BO3MOXHOCTb 0BGecneyeHnss COOTBETCTBYHOLWMNX TPYAOBbIX (PYHKUURA, Tpe-
boBaHua degepanbHbiX rocygapCTBEHHbIX obpasoBaTenbHbix cTaHaaptoB (PFOC) cpenHero
N BbICLEro npodeccnoHanbHOro obpa3oBaHna 1 NPogeccuoHanbHOro ctaHaapTa, Kateropuio
cnywaTteneun, Cpok obyveHus, OOCTATOMHbIN Of1 OCBOEHMUS YKa3aHHbIX NpodeCcCUoHanbHbIX
KOMMETEHLNN);

— cofepaHue noarotoBku (y4ebHo-TemMaTudecknin nnaH, yyebHasa nporpamma, onvcaHue
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dopm 1 BMAOB y4ebHON AesaATenbHOCTH, (hOpM aTTecTauun U XapakTepuUcTUKy aTtTeCcTauMOHHbIX
N OLEHOYHbIX MaTepuarnos);

— XapaKTepuUCTUKYy OpraHM3aumoHHO-NEefarormyecknx ycrnoBun (MHTEpPHET-pecypcbl, nuTe-
paTypa, Heobxoanumasi maTepuanbHO-TeXHMYeckas 6asa M OCHaLWEHHOCTb y4ebHbIX ayanTtopuii/
MacTepckux/naboparopuin, HEOB6X0AMMOCTb TEXHUYECKNX U NPOrPaMMHbIX CpeacTB 0byveHus).

B KoHTeKcTe paccmaTprBaemMoro Bonpoca MMEHHO coaepXaTernbHble U CTPYKTYPHbIE KOMMO-
HEHTbI NporpamMm onpeaenstoT KPUTEPUM NX IKCNEPTHOM OLEHKM Ha NpeaMeT COOTBETCTBUS/He-
cootBeTcTBUS TpeboraHuam ®IrOC u npodctaHgapTa; 4OCTAaTOYHOCTU/HEOOCTATOUHOCTU CpPOo-
KOB W YCMNOBWUI ONA OCBOEHMS NPeasIoKEHHOro nporpammMHoro cogepxaxus. OcyluecTensieTcs
3KCrepTHas oueHKa TOoro, No3BOMSEeT U He NO3BOMSET NPOrpamMMHOe cogepXaHue obecneynTb
OOCTWXEeHMEe 3anaHNpoBaHHbIX 06pa3oBaTenbHbIX Pe3ynsTaToB U NPOBEPUTL UX YpoBeHb. Oue-
HMBaeTcsa obliee odopMneHne Nporpammbl, onpeaenseTca CBA3b UNU ee OTCYTCTBUE Mexay
pekoMeHAyeMbIMU MHAOPMALMOHHBIMU UCTOMHUKAMW M npeanaraeMbiM A5 OCBOEHUS Mpo-
rpamMMHbIM cogepkaHmeM. OTMevaeTcsa Hanuume nMbo OTCYTCTBME HEOOXOAUMbBIX TEXHUYECKMX
M NporpamMmMHbIX CpeacTs [2].

MpoBeneHue aKkcnepTu3bl AOMOMHUTENbHBIX NPOMECCUOHAnNbHbIX MporpaMmmMm U nporpamm
npodeccroHanbHoOM NOAroTOBKU KaapoB Ans pa3paboTku, NponsBoacTBa u akcnnyataumn BAC
TpebyeT TWaTenbHOro U3YyYeHUs COAEpPXKaHWS W CTPYKTYpbl nporpamm. 34ecb OTMETUMM, YTO
0COBEHHOCTU cdhepbl TPEBYHOT OT aKcnepTa 3HAaHUN N YMEHWUN B 06racTn MeToaukn paspaboTku
nporpamm n B Bonpocax cogepxaHus cpep BAC. 3To cyLecTBEHHO NOBbIWAET (PMHAHCOBbLIE
3aTpaTtbl Ha NpoBeAeHMEe IKCNEePTU3bl 1 NMOBLILLAET BPEMS, 3aTpavyeHHOe Ha ee npoBedeHue, a
Kpome 3TOro, noBbIAeT PUCK MPUBIEYEHUS 3KCMepTOB-HecneunanucTos B obnactn 6ecnunot-
HbIX CUCTEM, YTO MOBMMSET HA KA4yeCcTBO coAdepXaTernbHON 3KCNepTu3bl 1, crieqoBaTenbHO, OT-
pasnTCs Ha YPOBHE MOArOTOBKM MO NporpamMmmam.

Taknm obpasom, BO3HMKaeT HeobXxoaMMOCTb ONTUMK3aLMKN NpoLecca IKCNepTU3bl LONOMHU-
TenbHbIX NPodeccnoHanbHbIX NporpamMmmM 1M NPorpaMm NpodeccnoHanbHOM NoAroTOBKU KaapoB
ansa paspaboTtku, npousBoacTBa u akcnnyataumm BAC 3a cyeT Mcnonb3oBaHUS WUHCTPYMEHTa
aBToMaTusaumu. PaccmoTpum nogpobHee BO3MOXHOCTM aBTOMaTtusaumm npouecca aKcnepTmsbl
nporpaMmm nNpoceccnoHanbLHoON NOAroTOBKN KaapoB Ans pa3paboTku, NpOn3BOACTBA U SKCNnya-
Taumm BAC.

ABTOMaTM3aumnsA NoObIX NPOLECCOB Kak SBMEHNE — NPEenMyLLEeCTBO COBPEMEHHbLIX MHGOP-
MaLMOHHbIX TEXHOSOMMIN 3a CYEeT paumoHanu3auunm MHGOPMALMOHHBIX NOTOKOB W, Kak creg-
CTBUE, CHUKEHWUS KONMMYECTBA PYTMHHbIX Onepaunii, CyLeCcTBEHHOIO COKpaLleHns notpebneHus
BPEMEHHbIX, KaapOBbIX, (PMHAHCOBbLIX PECYPCOB C BO3MOXHOCTbIO COXPaAHEHMS BbICOKOrO Kaye-
CTBa NpOLIECCOB.

AHanm3 maTepmanoB, NOCBALLEHHbIX BHEOPEHNIO aBTOMAaTU3aumm B NpoLecChl KOMNaHun u
npeanpuATUi, nokasars, YTO akTMBHO 3TO Hayano OCYLIEeCTBRATbCA AecAaTunetve Hasag. Tak,
no mHeHuto A.MN. KnuwwnHa n A.A. MbiTHuka (2014), «noBbiweHne 3pHMEKTUBHOCTA yNpaBrneHus
obpa3oBaHMEM B YCMOBUSAX COBPEMEHHBLIX peanuin HEBO3MOXHO 6e3 rnybokoro n BCEeCTOPOH-
Hero aHanusa obpasoBaTernibHON AeATENbHOCTU B LeNIOM, YTO, COOTBETCTBEHHO, BfIEYET 3a CO-
6on peskoe 1 3HauMTeNbHOE yBenmyeHne obbema obpabaTbiBaeMbix AaHHbIX. PelleHre gaHHom
npobremMbl 3a c4eT paclMpeHUs WTaTa BCIOMOraTernibHOro nepcoHarna, eaMHCTBEHHbIMU (PYHK-
uMsiMM KoToporo ByayT nuwb cbop, obpaboTka U TpaHCMOPTMPOBKA AaHHbIX, BeAeT K Heobo-
CHOBaHHbIM CTPYKTYPHbIM U3MEHEHUAM B OpraHvu3auunun, AONONHUTENbHBIM 3aTpaTtaM Ha onnarty
Tpyaa, ocHaweHne paboynx MecT U NOAroToBKy cneumanuctosy [4]. B ceoto ovepenpb, A.B. Ko-
BaneHko n A.M. MaHTteneeBa (2015) otmeyatoT: «B6ONBLWIMHCTBO Hanbonee ycnewHbIX POCCUn-
CKMUX KOMMaHWA yCneLwHO BHEAPUITM CUCTEMbI aBTOMaTU3auny ynpasneHns Npon3sogCcTBOM, YTO
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NO3BOMWIO CTPYKTYpMpPOBaTb U YNPOCTUTb AOKYMEHTOOBOPOT, ONTMMU3MPOBATL 3aTpaTbl Bpe-
MEHHbIX PEeCcypCoB U YNPOCTUTb NPUHATME ynpaBneHYyeckux pelleHnin. OgHako A0 HeaaBHero
BPEMEHM Ha POCCUNCKOM PbIHKE MPOrpamMmMHOro obecrnevyeHns npakTmyeckn oTCyTCTBOBanu ro-
TOBble pelleHus, paspabaTtbiBaemble onsi obpasoBaTenbHbIX opraHmdauuin» [5]. O.M1. 3ybeHko,
O.A. 3ybeHko (2016), nsyyas nporeccbl asBToMaTnsauum B ynpasneHun obpasoBaTernbHON opra-
Hu3auuen CI1O, oTmevaroT, 4TO «Ans peanusaumy noteHuuana u opraHnYyHon NHTerpaunm mH-
hopMaLMOHHBLIX CUCTEM B NPOLIECC YNPaBNeHMsA 1 OCyLLeCTBNEHNss obpa3oBaTernbHOM AeaTenb-
HoCTK opraHm3saumsmm CINO HeobxooMMbl TEXHUYECKM FpaMOTHbIe nonb3oBartenm» [3].

Taknm obpas3om, aBTOpbl NOAYEPKMBAIOT HEOOXOAMMOCTb M aKTyanbHOCTb MCMOMb30BaHMUSA
aBTOMaTM3aumu npoueccos B obpaszoBaHUM, HO B TO e BPEMS rOBOPAT O puUcKax, CBA3AHHbIX
C Hanu4yMeMm rpamMoTHbIX TEXHUYECKUX cneunanncToB, cnocobHbIx obecnevnTb 6ecnepebonHyto
paboTy TEXHUYECKNX U NPOrPaMMHbIX CPeCTB.

[oBopst Nnoapo6Hee 0 BO3MOXHOCTSIX, CBA3aHHbIX C aBTOMaTM3aumen npouecca aKenepTmabl
AONONHUTENbHBIX NPOEeCCHOHanbHbIX NPOrpaMm 1M Nporpamm NpodeccMoHanbHOW NOArOTOBKM
KagpoB Ang pa3paboTku, npom3BoAacTBa M akcnnyataumn BAC, oTMeTM, 4YTO NOSBNSAOTCS HO-
Bble BO3MOXHOCTM OCYLLECTBEHNS 3KCNepTU3bI:

— COBpPEMEHHbIN pabo4ymin MHCTPYMeHTapui akcnepTa (nporpammMmHoe obecneyeHue);

— BEpPOSATHOCTb CHWXEHUS OWMOOK B CTPYKTYPHOW 4acTu nporpamm u obecneyeHune cu-
CTEMHOCTM MX 3NeMeHTOB (LeneBon 1 pe3ynstaTuBHOW YacTen);

— ONTMMM3aUMA Npoueaypbl 3KCNEPTHOro UccneaoBaHUs (anropuTMmnsaums);

— aBTOMaTU4yecKas reHepauuns aKCNepTHbIX 3aKITYEHUN.

B0o3MOXHOCTM cogepaTenbHOW 3KCNepTU3bl YKa3aHHbIX MPOrpamMm C UCMOSIb30BaHWEM MWH-
CTPyMeHTa aBToMaTtm3auumn 3KCNepTHOro npouecca MoryT 6biTb CBS3aHbl C OLEHKOW JOCTOBEp-
HOCTM faHHbIX (BepudmKkaumsi cBegeHun oTHocuTenbHO npegmeTHon obnactu BAC) n ¢ Kowm-
NNEeKCHbIM aHann3oM TekcTa nporpamMmm (CNOXHOCTb (Y4nTbiBast CrioXXHOCTb cdepbl BAC), ynTa-
0©enbHOCTb U CermeHTauus TekcTa no CMbICny — BblgeneHve t1em u nogrem) [1].

WTak, aBTomatmsaumusa npouecca 3KCnepTn3 ykasaHHbIX NporpaMmm ABMSETCS MOLLHbLIM cpel-
CTBOM, CMOCOOCTBYIOLLUMM PELLUEHNIO MHOXECTBA BaXHbIX 3a4ay, Cpeam KOTOpbIX:

— 3Ha4YUTernbHOE CHWXEHME PUCKa BO3HUKHOBEHUS KCMNEPTHbIX OWNBOK,;

— paumnoHarnbHOe UCMOMb30BaHNE 3KCNEPTHONO ONbITa U 3HAHWI CMELManncToB pasfnyHbIX
oTpacnem;

— 3HauyuTernbHOe CoKpalleHne BpeMeHU Ha NpoBedeHne IKCNepTusbl;

— OOHOBPEMEHHOE peLleHNe HECKOITbKMX CITOXHbBIX U MHOTOMPOMUIbHLIX 3agay (CTPYKTyp-
Hasi 1 cogepXxarenbHas dSKCrnepTn3a, NoaroToBKa 3KCNEPTHOro 3aKIYeHUs).

Pesynbratom, a BepHee, crneacTBMeEM NpoOBEeAEHUsI 9KCNEPTU3 C UCNONb30BaHMEM pecypca
aBToMaTnsaumm ByadeT noBbILWEHNE KavyecTBa pa3paboTaHHbIX NPOrpaMm B COOTBETCTBUMU C UX
YPOBHEM CFIOXHOCTU. OTO OTPA3UTCA U Ha pesynbratax 00yvyeHusi cneumanuctos, Yto obecne-
YUT KaApOBYH KOHKYPEHTOCNOCOBHOCTb OTpacsv.

B peanusax coBpeMeHHON 3KOHOMUYECKOW 1 coumanbHoM cutyaumm B Poccum UMEHHO Kade-
CTBO NnpodeccrnoHansHoro obpa3oBaHns ABMNSETCA MaBHbIM PECYPCOM ee YCTOMYMBOro pasBu-
TMSA. BO3MOXHOCTb OnepaTtMBHO yAOBNETBOPSATL KagpoByt0 NOTPEOHOCTbL B COBEPLUEHHO HOBbIX
00 HefaBHEro BpeMeHU OTpacnsax NPOMbILINIEHHOCTU, K KOTOPbIM OTHOCUMTCSA pa3paboTka, npo-
M3BOACTBO M akcnnyataums BAC — oguH M3 pakTopoB HauMoHanbHOMW 6e30MacHOCTU CTpaHbl.
KauyecTtBO npouecca nogrotoBku creunanuctoB B obnactn 6ecnunotHbIX cuctem obecneyvBsa-
eTCs B TOM 4Yucrie ypoBHeM paspaboTkm y4eBHO-NporpamMmMHbIX AOKYMeHTOB. OLeHUTb COOTBET-
CTBUE cofepxaHusa obpasoBaTernbHbIX Nporpamm TpebyeMbiM xapakTepucTMkaM BO3MOXHO MO-
CpencTBOM NpOBeAeHUs SKCrnepTu3bl. ABToOMaTU3aumsa 3TOro npouecca MOXeT CTaTb ApaniBepoM
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KayeCTBEHHOW MOArOTOBKM CreunanucToB B BocTpeboBaHHoOW cdepe 6ecnunoTHbIX aBuaLMOH-
HbIX CUCTEM.
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Opportunities to Automate the Process of Examination of Additional Professional
Programs and Professional Personnel Training Programs for Development, Production
and Operation of Remotely Piloted Aircraft Systems (RPAS)
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professional program; workforce for unmanned aircraft systems; vocational training program;
professional education.

Abstract. Modern trends of different knowledge fields development and applied branches
aim to automate the processes that is also reflected in the education field. The process to
automate the examination of additional professional programs and professional training programs
for development, production and operation of remotely piloted aircraft systems optimizes the
time frames for their implementation and increases the quality of the programs development.
The purpose of this article is the consideration of opportunities to automize the process of
examination of the additional professional programs and professional training programs for
development, production and operation of remotely piloted aircraft systems. The tasks of the
article are aimed at consideration of the processes™ automation concept, determination of its
resource and peculiarities in the context of the topic studied. The research hypothesis lies in
assumption that the use of automation will essentially reduce the expenses of time budget
and financial capabilities, as well as increase the quality of the program generation for the up-
to-date field of remotely piloted aircraft systems. The hypothesis was confirmed by means of
using the methods to analyze the scientific methodological literature; inductive generalization.
The research results include the conclusions on the opportunities to apply automation with the
purpose stated.
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YOK 377:62

MapameTpbl 3KCNEePTHON OLLEHKMU
AONOSIHUTENbHbLIX NPodeCcCUOHaNbHbIX
nporpamMmm u nporpamMmm
npodeccMoHanbLHOro ooy4yeHus KagpoB
Onsa pa3paboTku, npom3BoACcTBa
M 3KcnnyaTtauum 6ecnmUnoTHbIX
aBMaLUMOHHbLIX CUCTEM

H.FO. Cypoga, KO.A. ConosbeBa, A.P. MlaHees
OO0 «Akademusi «COT», e. Mockea (Poccusi)

KnioyeBble cnoBa M dpasbl: JOMNOMAHUTENbHAA Mpo-
dreccrmoHanbHas nporpamMmma; 06beKT 3KCNepTU3bl; OTYETHbIE
mMaTepuarnbl; napamMeTp 3KCNepTHOW OLIEHKN; Mporpamma npo-
dreccuoHanbHOro obyyeHnsa kagpos; npodeccroHanbHble
KOMNeTeHunm; pesynbraTbl 00y4yeHns; akcnepTumaa.

AHHoOTauusa. Llenbio uccnegoBaHus siBNsSeTca paspa-
6oTka cMCTeMbl NAapaMeTpPoOB 3KCMEPTHOM OLEHKM AOMNOSHU-
TenbHbIX NPOgECCMOHanbHbLIX NpPorpaMm KM nporpamm npo-
deccnoHanbHOro obyyeHus kagpoB Ansi pas3paboTku, npo-
n3BoAcTBa W aKchnyatauun 6ecnurioTHbIX aBUALMOHHbIX
cucteM. C mcnonb3oBaHMeM 0OOLeHay4YHbIX METOL4OB MO3Ha-
HWsI, aHanuM3a, aHanormm, CMHTe3a, CUCTEMHOCTU, a Takke
TEOpUN CUCTEMHOIO, KOMMIEKCHOrO U (pakTOPHOro aHanusa
onpeaerneHbl TpeboBaHMa K (POpMMPOBaHMIO CUCTEMbI Na-
paMeTpPOB 3KCMEPTHON OLIEHKM OOMOSTHUTEMbBHbBIX npodiec-
CMOHarnbHbIX NpOrpaMMm M nporpaMmm npodgeccuoHanbHoro
obyyeHunsa kagpoB Ans pa3paboTkm, NPON3BOLACTBA U IKCMITY-
aTaumm 6ecnunoTHbIX aBMALMOHHBLIX CUCTEM, BbISIBIIEHbI OC-
HOBHbIE 3aKOHOMEPHOCTU N NPUHLMMNbI MOCTPOEHUSA CUCTEMbI
napamMeTpoB 3KCMEPTHOM OLEHKM AONOMHUTENbHBLIX Npodec-
CMOHarnbHbIX NpOrpaMm M nporpaMmm npodeccuoHanbHoro
o0y4eHunsa kagpoB Ons pa3paboTky, NPON3BOACTBA U IKCMITY-
ataumm 6ecnunoTHbIX aBMALMOHHbBIX CUCTEM, OMNpeaerieHbl
KntoveBble akTopbl (Kputepun), onpenensaime KadecTso
nporpamm, copMmpoBaHa cucTeMa KpuTepues, NO3BONMSO-
LLMX MPOBECTU KOMIMMEKCHYK OLEHKY YPOBHSI KayecTBa A0-
NONMHUTENBHbBIX NPOECCUOHArbHbIX MPOrpamMmM 1 NPorpamMm
nNpogeccrMoHanbHOro oby4eHus.

CoBpeMeHHble yCcrnoBus opraHnM3aumMm MHHOBaLMOHHOW 3KOHOMWKW, BbI3BaHHbIE pa3BUTUEM
HOBEWLLUNX TEXHOMOIMM, B YaCTHOCTM MCKYCCTBEHHOIO MHTENMNeKTa, cnocobcTBoBanu NosBIeHo
COBEPLLEHHO HOBbIX Npodyeccuit, TPeBYLNX HE TONbKO HOBbIX 3HAHUN U yMeHWU, npodeccno-
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HanbHbIX KOMMETEHUMN OT Cheuuanucta, HO U NOCTOSHHOrO pas3BuUTMA AN agantauun B 3TUX
ycnosusix. [Mpy 3ToM ycunmnBaeTcst 3Ha4MMOCTb YHUBEPCanbHbIX KOMMNETEHLNA, BNaAeHMe KOTO-
pbIMW MO3BOMUT CNeUManucTy ocBavBaTb HOBbIE BUAbI OEATENbHOCTMY.

[aHHble npeobpasoBaHMst cnocobCcTBOBaNM Pa3BUTUIO KakK CUCTEMbI KBanudukauum B Le-
oM, Tak U B OTAENbHbIX cdepax AeATeNbHOCTM, B YaCTHOCTUM, HOBOBBEAEHUsSI nNpeTeprneBaeT
chbepa 6ecnunoTHbIX aBMaumoHHbIX cuctem (BAC).

Ctpaterven passutua OGecnunotHon asumaumm Poccuinckon depepauum Ha nepuog Ao
2030 r. n Ha nepcnekTnBy oo 2035 r. (Ne Mp-2548 ot 30 gekabpsi 2022 r.) onpeaeneHo pa3BuTue
n cdopmumpoBaHme 6ecnunoTHOM aBMaLMM Ha yKasaHHble nepuoabl, B TOM 4Mcrne 0003Ha4YeHo
HapalwuBaHMe KaapoBOro NoTeHumana, BKI4YeHMe B OCHOBHbIE U AOMONHUTENbHbIE 06pa3oBa-
TenbHble NporpamMmMbl Mogyren no oby4YyeHno HaBblkaM MPOEKTUPOBAHMA U aKcnnyaTaumm bec-
NMUOTHBIX aBUALMOHHbIX cuctem [1].

CerogHa BAC ycnewHo Mcnonb3yTea ANs peweHns NpUKnaaHbiX 3agady B pasfiuyHbIX OT-
pacrnsx 9KOHOMMKW, BKITHOYas MPOMBbILLNIEHHOCTb, CENbCKOEe M FIeCHOe XO3ANCTBO, CTPOMUTENb-
CTBO, KOCMWUYECKY0 OoTpacrnb u ap. lNpakTnka vx npMMeHeHWsa Mo3BONsieT aBTOMaTU3NpoBaTb
npouecchbl, YCTaHOBUTb BHELUHWA KOHTPOSb, ONEPaTUBHO MPUHATb PeLLeHNne Ha OCHOBE KpUTK-
YeCKMX AaHHbIX (HanpuMep, ronogaHme pacTeHui (CenbCckoe X038NCTBO), BbICOKAsA BEPOATHOCTb
00pyLLEHMI NPy NOUCKOBbLIX paboTax (6e30MacHOCTb XKNU3HegeAaTENbHOCTN), CBApOYHble PaboThbI
B YCNOBMSAX KOCMOCa 1 np.).

B lNepeyHe nopy4dennin MNMpesmaeHta Poccuinckon degepaumm no Bonpocam passBuTtust Gec-
NMUIOTHBIX aBMaUMOHHbIX cuctem oOT 30 gekabps 2022 r. MNp-2548 o603Ha4YeHO co3gaHue cucte-
Mbl HEMPEPbIBHOW MOArOTOBKM CNeuManvcToB B cdpepe pa3paboTku, Npon3BOACTBaA M AKCNya-
Taumm 6ecnunoTHbIX aBMaUMOHHBIX cucTeMm [2].

MmeHHO HenpepbiBHOE 0Opa3oBaHWe ABNSETCS OOHUM M3 CPeACTB pellueHUs AaHHbIX Mpo-
6nem, cBA3aHHbIX C pa3BUTMEM NPOdECCUOHANbHbLIX KOMNETEHLUNIN KaapoB, B TOM Yuche B cie-
pe BAC.

HenpepbIiBHOCTb Npouecca obpa3oBaHMst NO3BONSET Nofy4aTb HOBbIE, HakannMBaTb N pas-
BMBaTb B COOTBETCTBMM C BHELUHUMW U BHYTPEHHUMMU NOTPEOHOCTAMMU Kaxdoro cneumanucra
npodeccnoHarnbHble KOMNETEHUUN U, Kak CneacTeme, cnocobecTBoBaTb Gonee KavyecTBEHHOMY
pacKpbITUIO CBOErO NMOTEHLMana B paMkax OCYLLECTBIEHUS TPYLOBOM gesTernbHocTH [3].

B obuwen cucteme poccuinckoro obpasoBaHus HenpepbiBHOE Obpas3oBaHMe ABMSAETCA ane-
MEHTOM [OOMONTHUTENBHOrO npodeccuoHansHoro obpasoBanusa (OIMO). OMNO npencraenser
cobor oguH u3 Hamboree aPPEKTUBHBIX CNOCOBOB peanusauun npuHUMNa HenpepbIBHOCTH,
OCHOBOMOSaratwLLMM CBOMCTBOM KOTOPOro SIBNSAETCS kadyecTBO obpasoBaHus. Kadvectso ANNMO
AOCTUraeTcs 3a CYeT peanusaumyv COBPEMEHHbIX OOMOMHUTENbHbIX NPOdECCMOHaNbHbIX NPo-
rpamm, HamnpaeneHHbIX Ha NpodeccrnoHanbHoe obyyeHne n nepeobyyeHne, NOBbILLEHNE KBANK-
duKaLumm, B HaCTHOCTU, 3a CHET obecnedeHns rmbkocTn cuctemnl 10O GbicTporo pearnpoBaHus
Ha 3anpocbl Mo KagpoBbIM pecypcaM, Bbl3BaHHblE MHHOBALMOHHbIM Pas3BUTUEM 3KOHOMUKMU W
COOTBETCTBYIOLLEN peakumen paboTtogaTenen u rocygapctsa Ha AaHHble npouecchl [4].

Heobxoanmbim aneMeHToM yyebHo-meToamyeckoro obecnedennsa nporpamm OO mn BHy-
TPEHHEN CUCTEMbI OLEHKN MX KayecTBa SIBNSETCHA OLEHKa codep)kaHus, YCNoBUM UX peanusa-
uun. K ycnosuam peanusaumm OTHOCATCHA OpraHm3auMOHHO-MEeToAMYecKne W negarornyeckue
ycnosusi, BOCTPeOOBaAHHOCTbL HanpaBneHu peanmaaummn 4ONONMHUTENbHbLIX NPOgECCUOHANbHbIX
nporpamm (AMM) B COOTBETCTBUM C 3aSBMEHHBIMW LENSIMU U NMaHMPyEeMbIMU pesynbraTtamm
obyyeHus.

OcHoBononaratowme TpeboBaHUA K CTPYKType, nopsagky u ycnosusm peanusauum AN, a
Takke COOTHOLUeHMs pe3dyrnbratoB ocBoeHns MO 3aaBneHHbIM Lensm 1 nnaHnpyeMbiM pesynb-
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Tatam obyyeHunss onpeaerneHsl U pernameHTupytoTcsa MNMpukaszom MuHucTepcTBa o6pas3oBaHus U
Haykn Poccuiickon ®egepaumm ot 01.07.2013 Ne 499 «O6 yTBepxaeHum MNopsigka opraHm3aunm
N ocyllecTBneHns obpasoBaTenbHON AeATENBHOCTU MO AOMNONHUTENbHBIM NPO(ECCUOHaNbHBbIM
nporpammam» [5].

Takke gaHHbIM JOKYMeHTOM [5] npeaycMOTpeHbl ABe DOPMbl OLEHKM KavyeCTBa OCBOEHMS
ArMO: BHYTPEHHUIN MOHUTOPUHI KadecTBa 06pa3oBaHUA U BHELLHAS He3aBYCUMas OLEHKa Kaye-
cTtBa obpasoBaHu4. NMpn aToM 06pasoBaTenbHas opraHnsaunsa caMoCTOATENBHO YCTaHaBNMBaeT
BUAObI, OpMbI, TPeOOBaHUS K BHYTPEHHEN oueHKke kadecTBa [l 1 pe3ynstaTtoB NX OCBOEHMSI.

Mpouenypbl HE3aBUCUMOW OLEHKM KavyecTBa 0bpa3oBaHMs MOryT BKIIOYaTbh UCMONb30BaHNE
npodeccrnoHanbHOM aKkcnepTusbl. BHe 3aBMCMMOCTM OT hopMbl OpraHm3aunm npodeccnoHanb-
Hom akcnepTmabl AT gaHHasa npouenypa AofmkHa ObiTb HanpaerneHa Ha YCTaHOBMEHWE COOT-
BetcTBua AN HopmaTuBHO-NpaBoBon 6a3e, pernameHTupytowen OO, yTBepxaeHHbIM Tpebo-
BaHMsIM B COOTBETCTBMM C HanpasneHuem AI10.

YunTtbiBas cerogHs akTyanbHOCTb BONpOCa pasBuMTUS GECNUNOTHBLIX aBUALMOHHBLIX CUCTEM
N, Kak cneacTeme, pa3BuUTMe CUCTEMbI 0BYYEHMS U NOATOTOBKU KagpoB AaHHOW OTpacnun, ocobo-
ro BHMMaHusa TpebytoT BONPOCHI MOArOTOBKM AOMOMHUTENBHBIX NPOMEeCcCHoHanbHbIX NporpaMm
1 NporpaMmm npodeccrnoHanbHoro oby4eHns kagpoB Anst pa3paboTky, NPON3BOACTBA U IKCMNY-
ataumm 6ecnunoTHbIX aBMaLMOHHbBIX CUCTEM B COOTBETCTBUM C TpeboBaHuamn Ctpaterum [1].

YuntbiBass 0603Ha4YeHHOE AN YCMNELWHOW peanu3aunm OCHOBHbIX HanpaBfieHUn pas3BuUTUS
©ecnnnoTHoM aBMaumm, NpeaycMoTpeHHbIX CTpaTerven [1] B 4acTy NOAroToOBKU KagpoB, 0CobyHo
aKTyanbHOCTb NpMoOBpeTaeT pacCMOTPEHME BONPOCOB 0becneyeHns kayecTBa LOMOSTHUTENbHbIX
npodeccmnoHarnbHbIX NporpaMmMm 1 nporpaMmm npodeccnoHanbHoro obyyeHns kKagpoBs Ans pas-
paboTkn, NponsBoacTBa u akcnnyatauun BAC.

CornacHo ®epepanbHoMy 3akoHy oT 29 gekabpsi 2012 r. Ne 273-®3 «O6 obpasoBaHuun B
Poccuiickon ®egepaunny [6], kauecTBO 06pa3oBaHUSA — 3TO KOMMJIEKCHAs XapaKTepucTuka ob-
pasoBaTenbHOW OeATENbHOCTU U NOArOTOBKN 0ByyaloLerocsi, BbipaXkarLias cTeneHb ux cooT-
BeTcTBMA PDepepanbHbiM rocyaapCTBEeHHbIM 0b6pasoBaTenbHbIM CTaHgapTam, obpasoBaTenb-
HbIM CTaHgapTam, defepanbHbIM rOCygapCTBEHHbIM TpeboBaHUAM U(Mnn) NOTpebHOCTSAM dou-
3M4ECKOro NN KPUSNYECKOro Nnua, B UHTEpecax KOTOPOro ocyLlecTBnaeTca obpasoBarensHas
OEeATEeNbHOCTb, B TOM YMCe CTeneHb OOCTUXKEeHUSA NiaHMpyeMbiX pesynbsraTtoB obpasoBaTterib-
Hon nporpamMmel. IMogxoapbl kK onpegeneHunto kadectea MO oTpaxeHbl Takke B AokymeHTe «[1o-
PSAOK OpraHvM3aummn 1 ocyllecTBrieHna obpasoBaTenbHON OEeATENbHOCTU MO AOMNONHUTENbHBIM
npodeccroHarnbHbIM nporpammamy [5; 7].

BaxxHbiM acniektom npwu oueHke O aBnaeTcs ee NpakTUKO-OPUEHTUPOBAHHOCTL. Heobxo-
OUMOCTb NPaKTUKO-OPUEHTUPOBAHHOW OpueHTaumm obpasoBaTtenbHoro npouecca Al Bbi3Ba-
Ha AMHaMUKON M3MeHeHus TpeboBaHUIN 3aKka3vnMkoB 0bpasoBaTefnlbHON yCryrM BO B3aMMOCBA3N
Cc TpeboBaHMAMU NpodecCcnoHanbHbIX CTaHAAPTOB. [1paKTUKO-OPUEHTUPOBAHHAs OpueHTauus
OMO B nepByto oyepenb OOMKHA OTpaXKaTbCA B copepaHum nporpammbl (ydebHo-obpasosa-
TENbHOM KOHTEHTE), hopMax U TEXHOMOrMAX ee peanusauuu, a Takke NocpeacTBOM CPeacTB
OLIEHKWN KayecTBa obpasoBaHus.

HaHHoe TpeboBaHMe OTHOCUTCS KO BCEM CTaausiM obpasoBaTenbHOro npouecca: OT BXo4-
HOW aTTecTaumm (C Uenbio BbISBIIEHNA Ha4yanbHOrO YPOBHS CHOPMUPOBAHHOCTU KOMMETEHLMN)
Yyepes Bce BUAbI MPOMEXYTOYHbIX aTTecTauuin 4O UTOFOBOW aTTecTauumn no pesynsrataMm oCcBoe-
HUS nporpamMmmbl [8].

Taknum obpasom, yuntbiBas 0603Ha4YeHHOe Bblille, cucTemMa napaMeTpoB SKCMEePTHOM OLEH-
K/ NOo onpedeneHnio KayecTBa OONOMHUTENBbHbIX NPOgECCMOHanbHbIX NPOrpaMMm 1M NporpaMmm
npodeccmoHanbHoro obyyeHnsa kagpoB Ansa paspaboTku, NpomnsBoacTBa 1 akcnnyatauun BAC,
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JomkHa obecneyvmBaTth BbisiBrieHne cootBeTcTBusa [N HopmaTMBHO-NpaBoBon 6ase B cdepe
OMO, tpeboaHuam npodeccmnoHanbHoro ctaHgapta BAC, a Takke obecneumBaTb Hanmume
B3aMMOCBSI3N CTPYKTYPHbIX KOMMOHEHTOB Mporpammbl, 06begMHEHHbIX eauHOn obpasoBaTtenb-
HOW LIenbio — OOCTMXKEHME pe3ynbTaTtoB 00yYeHus.

YCnoBHO cuCTeEMy napameTpoB akcnepTHon oueHku AN kagpoB ana paspaboTku, Npous-
BOACTBA W aKcnnyaTauum 6ecnnnoTHbIX aBUaLMOHHbIX CUCTEM MOXHO pasfgenuTb Ha NATb rpynn
[1; 5-8] (puc. 1).

1. lMepByto rpynny napaMeTpoB OLEHKM COCTaBMSIOT KpUTEpuu, NO3BONSAOLLME NPOBECTU
AKCMNEePTU3Y OCHOBHbLIX Xapaktepuctuk O, B Tom yncne:

1.1 cootBetcTtBue uenu (uenewn) AN reme nporpammel:

— cooTBeTcTBMe/HecooTBeTCTBUE Lenu (uenen) AT teme nporpaMmmel;

1.2 cootBeTcTBME pesynsraTtoB ocBoeHus AN no Bonpocam pa3paboTku, npomMsBoacTea U
aKcnnyataumm 6ecnunoTHbIX aBMAaLNOHHBIX CUCTEM 3asiBIIEHHOW Lenu 1 3agadam:

— cooTBeTcTBMe/HecooTBeTCTBME Lenn (uenam) OMMT;

— cooTBeTcTBMe/HecooTBeTcTBME 3agadam OMT;

1.3 COOTBETCTBME MEPEYHSA 3HAHWUA, YMEHUN, KOTOPbIMW LOSMKEH OBMafeTb chnyliaterb B
pesynbrate ocsoeHus Ol no Bonpocam pa3paboTku, NPOU3BOACTBA U 3Kcnnyatauum becnu-
NOTHbIX aBUALMNOHHbBIX CUCTEM, 3asiBfIEHHbIM MiaHUpyeMbIM pesyrstatam 0by4eHus:

— COOTHOCATCSI/HE COOTHOCSATCS 3HaHMS, KOTOPbIMWU OOSMKEH OBNafeTb criywaTenb B pe-
3ynbrate 0OCBOEHMS NPOrpaMmel, C NaHNPyeMbIMK pe3yrnbTatammn obyyeHus;

— COOTHOCATCSI/HE COOTHOCSTCA YMEHWUHA, KOTOPbIMU AOMKEH OBNafeTb crywaTenb B pe-
3ynbTate OCBOEHWS NPOrpaMmsbl, C NIIaHUPyeEMbIMIU pesynbTataMmy 0ByyYeHus;

1.4 coOTBETCTBME MNII@aHMpPYEMbIX pesynbratoB ocBoeHus Ol no Bonpocam pa3paboTku,
NPOV3BOACTBA M JKcnyaTaunm 6ecnunoTHbIX aBUaLMOHHbBIX CUCTEM NEPEYHIO COBEPLUEHCTBYE-
MbIx/cbopMupyemMbix NpoeccmoHanbHbIX KOMNETEHLMIA:

— COOTBETCTBME/HECOOTBETCTBME MEPEYHIO COBEPLUEHCTBYEMbIX/OPpMUPYEMBIX Npodec-
CUOHanbHbIX KOMNETEHLNI;

1.5 cooTtBeTcTBME NnaHupyembix pesynstatoB ocBoeHusa [ no sBonpocam paspaboTtku,
NPOV3BOACTBA M 3Kcnnyataumm 6ecnunoTHbIX aBMALUMOHHBIX CUCTEM TPYAOBbLIM (PYHKUUSM M
TPYOOBbIM AENCTBUAM:

— COOTBETCTBME/HECOOTBETCTBUE TPYAOBbIM (DYHKUMSAM U TPYAOBbIM AEACTBUAM;

1.6 [OCTaTOYHOCTb CpoOKa 00y4YeHust Oons OOCTWXKEHUS MiaHUpyeMbIX pesynbTaTtoB Mo BO-
npocam paspaboTku, MPOM3BOACTBA M AKCcnnyaTaumm 6ecnunoTHbIX aBUaLMOHHBIX CUCTEM:

— [OCTaTOMHOCTb/HEAOCTATOMHOCTb CpoKa O0ydYeHus ANnA OOCTMKEHUSA NAaHUpyeMbix pe-
3ynbTaToB.;

1.7 dpopma obydeHus obecneunBaeT/He 0becneyYnBaeT BO3MOXHOCTb OOCTUMXKEHUS MITaHK-
pyeMmbIX pe3ynsratoB 0by4eHus.

2. Btopyto rpynny napameTrpoB OLEHKM COCTaBMRSKT KpUTEPWUW, NMO3BOMSKOLME NPOBECTU
akcnepTunsy cogepkaHusa AN, B Tom yncne:

2.1 dopma obyyeHus, cpok ocsoeHusa AN obecneumBatot/He obecneymBatoT BO3MOXHOCTb
COBEpPLUEHCTBOBaHUS/(OPMUPOBaHUS 3asiBNEHHbIX NPOECCUOHANbHbIX KOMMNETEHLNIA;

2.2 cootBeTcTBME pabodyer nporpammbl y4ebHomy nnany AN no Bonpocam paspaboTtku,
NPOV3BOACTBA M 3KCMnyaTauun 6ecnmnoTHbIX aBUALMOHHBIX CUCTEM 3asBNEHHON Teme, Lenu u
3agavam:

— COoOTBeTCTBME/HEeCOOTBETCTBME y4ebHoMy nnany AIMT.

YuntbiBas cneumdurky JaHHOTO HanpaeneHusl, creayet OTMETUTb, UTO Npu pa3paboTke nNpo-
rpamMMbl BaXKHbIA aKLEHT JOSMKEH ObiTb cAenaH Ha NpakTUYEeCKY COCTaBMSLWY y4ebHbIX 3a-
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OkcnepTHas oueHka AMM

OcHOBHblE
xapaktepuctukm A

Copgepxanue A0

Y4yebHo-
MeToam4eckoe
obecneyenne O

dopmbl aTTecTaumm
N OLEHOYHbIX
matepuarnos A1

OpraHn3aunoHHo-
negarornyeckme
YCINoBUSi peanusaumm
anr

—  COOTBETCTBUE/HE-
COOTBETCTBME  Lenu
ONr/rnr teme npo-
rpaMmbl;

— COOTBETCTBUE/HECO-
OTBETCTBUE pe3yrnbra-
ToB ocBoenusa O/
M uenu n 3agadam
nporpamMmbl;

—  COOTBETCTBUE/HE-
COOTBETCTBME 3HAHUMN
N YMEHWI, KOTOpbIMU
OOImKeH oBnageTb
cnywarenb B pe3yrb-
TaTe ocBoeHus OMM/
Mrn  nnaHvpyembim
pesynsratam 0byue-
HUS;

—  COOTBETCTBUE/HE-
COOTBETCTBME MaHu-
pyeMbIX pesynesraTtoB
ocsoeHus  OMM/MMNO
nepeyvHlo CcoBepLLUEeH-
CTBYeMbIX/opMupy-
eMbIX  npodeccuo-
HanbHbIX KOMMETeH-
Lmi;

—  COOTBETCTBUE/HE-
COOTBETCTBME MaHu-
pyeMbIX pesynsraTtoB
ocsoeHus  OMM/MMNO
TPYAOBLIM  AENCTBU-
AM, TPYOOBbIM (DYHK-
umnsiv;

— [OCTaTO4MHOCTb/He-
[OCTaTO4YHOCTb Cpoka
obyyeHusa ana goctu-
XKEHUSI NNaHUpyeMbIX
pes3ynLTaToB;

— obecneunBaet/He
obecneunBaet op-
Ma oOy4eHuss BO3-
MOXHOCTb  JOCTUXKe-
HUS nnaHnpyembix
pesynstratoB  0byuve-
HUS;

— obecneunBatot/He
obecneunBatoT hop-
mMa obyyeHus n cpok
ocsoeHua  OMMN/MNMNO
BO3MOXHOCTb COBEp-
LeHcTBOBaHUA/pop-
MUPOBaHNSI 3asiBIEH-
HbIX NPOgeCCHOHarb-
HbIX KOMNETEHUMI

—  COOTBETCTBUE/HE-
COOTBETCTBME TeM
yyebHoro nnana A
3asaBMNeHHON Teme,
uenu v 3agadyam npo-
rpammbl;

— COOTBETCTBUNE/HECO-
oTBeTCTBME pabouyen
nporpamMmbl  y4ebHo-
My nnany Arr, sase-
TNEeHHbIM Teme, Lenu u
3agayam

— obecneveHHoCTb/
Heobecne4yeHHOCTb
aKkTyanbHbIMK  y4eb-
HO-MeToAMYEeCKUMHU
maTtepuanamu no Te-
matuke obyyeHus;

— y4yebHO-meTOaAMYE-
ckoe  obecneyeHue
Anr/nmno nanpaene-
HO/He HanpaBneHo Ha
JOCTWKEHWe  MnaHu-
pyemblX pe3ynbTaToB
0bByyeHus, dopmumpo-
BaHWe  3asiBMEHHbIX
npodeccroHanbHbIX
KOMMNETEHLINN;

—  COOTBeTCTBUE/He-
COOTBETCTBME Npea-
CTaBMneHHbIX y4ebHo-
MeTOoAMYECKNX MaTe-
pvanoB copepXaHuo
ann/mno;

— BuAbl W cogepxa-
HMe y4yebHbIX 3aHATUI
1 y4ebHbix paboT cno-
cobcTBylOT/HE  cno-
cobeTByOT npuobpe-
TEHUIO HOBOTO OMbITa
npodeccunoHanbHomn
AesiTenbHOCTH

— popMbl aTTecTaumu
N OLEHOYHble MaTe-
pvarnbl No3BonsAT/He
NO3BONSIOT  OLEHUTb
OOCTWXKEHUe nnaHu-
pyembIX pe3ynbraToB
obyueHus;

— copepxaHue oLle-
HOYHBbIX MaTepuarnos
NPOMEXYTOYHOW "
UTOroBON aTTecTaumn
obecneynBaeT/He
obecrneunBaeTr  BO3-
MOXHOCTb  AunarHo-
CTUPOBaHNS  YPOBHS
3HaHWN pe3ynbTaToB
0obyyeHus

— COOTBETCTBUE/HECO-
OTBETCTBUE  MHQOP-
MauUMOHHOro obecne-
yenns AMNM (8 TOM
yncne 4nsa kateropum
cnywatenen ¢ OB3);
— COOTBETCTBUE/HECO-
OTBETCTBUE MaTepu-
anbHO-TEXHUYECKOoro
obecneyeHnss 1 ocHa-
LeHHOCTN 0b6pa3oBa-
TenbHOro npouecca B
COOTBETCTBUM C Tpe-
6oBaHMAMN K peanu-
3aumm AN (8 Tom
yncne 4ns kateropum
cnywartenen ¢ OB3);
— cooTBeTcTBME/HE-
COOTBETCTBME  KBa-
nupukaumm npodec-
copcko-npenojaBa-
TENbCKOro cocTasa rno
Tematuke O (B TOM
yncne A4ns Kkateropum
cnywateneu ¢ OB3);
— opraHuzauusa o6-
pasoBaTernbHOro npo-
Lecca obecneuynBaet/
He obecneuynBaeT (c
Y4ETOM COOTHOLLUEHUS
4acoB  NEKUMOHHbIX,
NnpakTU4eckMx u ca-
MOCTOSITENbHBLIX  3a-
HATUIA) acpdeKTUBHOE
OOCTUXKEHUE pesynb-
TatoB 0OydveHns (B
TOM 4ucne Ans karte-
ropuv crniywiatenemn c
OB3)

Puc. 1. Cucrtema napameTpoB akcrnepTHow oueHku AT kagpoB ans paspaboTkuy,
Npon3BOACTBA M 3KCnyaTaumm 6eCnmnoTHBIX aBUaLMOHHBIX CUCTEM
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HATUMA — ee MPaKTUKO-OPUEHTUPOBAHHBIA XapakTep, 3aknovarwmincs B hopMUpoBaHUM npak-
TUYECKMX HaBbIKOB B 0brnactu co3gaHusa pobototexHukn n BAC B cMellaHHOM peanbHOCTU Ha
YPOBHE, COOTBETCTBYHLLEM YPOBHIO 00pa3oBaHns 1 BO3pacTy oby4varoLmxcs.

CopepxaHme nporpamMmbl OOMMKHO obecrnevvBaTb 3HAaKOMCTBO ChnyllaTeneh C UHOYCTpu-
en BAC, koHuenuuen BAC, Mx HasHa4YeHMEM M TEXHONMOMMAMW CO3OaHus, B TOM YuClle C BO3-
MOXHOCTbI NMPUMEHEHMSA UCKYCCTBEHHOIO MHTEMNMEKTA M OCHOBAMW CUMYMALUK, MPUKNagHbIM
nporpammupoBaHveM, 3D-mogenupoBaHnem, a Takke 3HAaKOMCTBO C BOMpOCaMW 3Kcnsyarta-
umn BAC.

3. TpeTblo rpynny napamMeTpoB OLIEHKM COCTaBNSAT KpUTepuu, MO3BOMSIOLME MPOBECTU
akcnepTusy yyebHo-metoamyeckoro obecnevenns AN, B Tom yncne:

3.1 obecneyeHHOCTL/HEOBECNEYEHHOCTb aKTyanbHbIMU y4ebHO-MeTogMYEeCKMMN MaTepua-
namu no tematuke obydeHus;

3.2 yyebHo-meTogmyeckoe obecneveHne O HanpaBneHo/He HanpaBneHO Ha LOCTMKe-
HWe NnaHupyemblX pe3ynbratoB obydeHus, hopMupoBaHMe 3asiBNEHHbIX NPOdeCcCnoHanbHbIX
KOMMNEeTeHUUN;

3.3 cooTBeTCTBME/HECOOTBETCTBME MpeacTaBMNeHHbIX y4eBHO-MeToaNYEeCKUX maTepuarnos
cogepxanuto Or1MT;

3.4 BMAblI U codep)KaHue Y4ebHbIX 3aHATUN K y4ebHbIX paboT cnocobCTByHOT/HE CNOCO6-
CTBYIOT NPMOBPETEHUIO HOBOIO OMbITa NPOECCUOHANTbHON AeATENbHOCTH.

YyebHo-obyvalowmi matepman gormkeH obecnedvmBatb hopMMpOBaHME NEPBUYHBLIX NPea-
CTaBMEHMN N YHMBEPCASbHbIX YMEHUA M HABbLIKOB MO CO34aHuio ynpolleHHon mogenu BAC ¢
NCNoMb30BaHNEM OOHOrO U3 COBPEMEHHbIX A3bIKOB NPOrpaMMmMpoBaHnNs 40 pas3BuTusa ByayLimx
npodeccmoHanbHbIX YMEHUI 1 HABbIKOB MO 06CnyXuBaHuo 1 akcnnyataumm BAC.

YcnelwHoe 0CBoeHMe HavarnbHbIX 3HaHUW, YMEHUIN N HAaBbIKOB BO3MOXXHO TaKXe 3a cYeT npu-
MEHEHUS TEXHOMOIMMM CMELUaHHOW pearnbHOCTU, COoveTaloLen pusndeckmin nu LUmMpoBon mMup,
TeM cambiM obecneyvvBas B3aUMOLENCTBME MeXay YernoBekoM, poboTom u cpenon. bnarogaps
pasBUTUIO CUCTEM KOMMbIOTEPHOTO 3peHusi, rpacmyeckor 06paboTkm n 06nadvHbIX BbIYUCIIEHWUNA,
a TakkKe W3BECTHbIM BO3MOXHOCTSM WCKYCCTBEHHOrO WHTENNeKTa, CTaHOBMEHME YKa3aHHOro
YPOBHSA YMEHMI 1 HaBbIKOB NO co3fgaHuio BAC ycnewHo MOXeT OCyLLeCTBNATLCS NOCPEACTBOM
VR-TexHonorun.

4. YeTBepTylo rpynny napameTpoB OLIEHKN COCTaBMSIOT KpUTEpPUU, NO3BONSAOLLME NPOBECTU
aKkcnepTnsy opM aTTectaumm n oLeHoYHbIX Matepuanos A0, B Tom yucne:

4.1 hopmbl aTTecTaumm n oueHoYHble MaTepuarbl NO3BOMSIOT/HE NO3BOMAKT OLEHUTb J0-
CTKEHUE NNaHMpyeMbix pe3ynbtatoB obyveHus;

4.2 copgepxaHue OLEHOYHbIX MaTepuarioB NPOMEXYTOYHOW M UTOroBOW artectaumm obe-
crneymBaeT/He obecnevmBaeT BO3MOXHOCTb ANArHOCTUPOBAHUS YPOBHS 3HAHWUI pe3ynbTaToB 00-
yyeHus.

[MepeyeHb 3agaHu ONa NpoBeaeHUs MPOMEXYTOYHOM N UTOrOBOW atTecTauuin OMMKEH Cno-
cobCTBOBATL BbISIBIIEHNIO YPOBHS 3HAHWA B COOTBETCTBUM C 3anslaHUPOBaHHbIMW pe3yrnbsTrataMum
0byyeHus, a Takke yPoBHS CHOPMUPOBAHHOCTU NPOECCUOHANTbHBIX KOMMETEHLUN.

5. Maryio rpynny napameTpoB OLIEHKW COCTaBMSAT KpUTepuw, NO3BOMSOLME MPOBECTU
3KCNepTU3y OpraHn3aumoHHO-NeSarorMyecknx ycrnosmm peanusaumm nporpammbl O, B TOM
yucne:

5.1 cooTBeTCTBUE/HECOOTBETCTBME WHOPMaUMoHHoro obecneveHnss O (B Tom uncne
ans kateropun cnywarenen ¢ OB3);

5.2 cooTBETCTBUE/HECOOTBETCTBME MaTepmUasibHO-TEXHMYECKOrO 0becneyeHns U OCHaLLEeH-
HOCTK obpasoBaTenbHOro npouecca TpeboBaHuam kK peanusaumm AN (B TOM ynucne ans kare-
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ropun cnywarenen ¢ OB3);

5.3 cooTBeTCcTBME/HECOOTBETCTBME KBanudukauum npodeccopcko-npenogaBaTenbCKoro
coctaBa Tematuke O (B Tom 4Yncne gns kateropun cnywartenen ¢ OB3);

5.4 opraHusaums obpasoBaTenbHOro npouecca obecneynsaeTt/He obecnevmBaeT (C y4eToM
COOTHOLLEHNS YacOB NEKUNOHHBIX, NPAKTUYECKUX M CAMOCTOATENbHbIX 3aHATUI) adhdeKkTUBHOE
OOCTMXKEHME pe3ynbraTtoB 00yyeHus (B TOM uncne gnsi kateropum cnywarenen ¢ OB3).

PesynbratnBHocTb ocBoeHus AN gomkHa obecneymBaTbCca 3a CHET UCNONb30BaHNSA OCHOB-
HbIX Y AOMOSTHUTENbHbBIX MCTOYHUKOB MHAOPMaLUK (B TOM YMCre C NPakTUKO-OPUEHTUPOBAHHBIM
CoAepXaHNeM) 3NeKTPOHHbIX 06pa3oBaTeNnbHbIX U MHPOPMAaLMNOHHBLIX PECYPCOB, a TaKKe AOK-
Hbl ObiTb 0BecnevyeHbl COOTBETCTBYHOLUNE MaTEpUaribHO-TEXHUYECKME YCITOBUS, BKIOYaloLLne
nporpammMmHoe obecneyeHne 1 Heobxoanmoe 0bopyaoBaHUE, BbICOKOKBaNMMuLUnMpoBaHHLIN npe-
nogaBaTtenbCKMi COCTaB M3 YMcna cneunannuctoB, UMerLWmnx 60nbLION Negarormyecknin CTax B
obrnactn npenogaBaHusa BAC.

Taknum obpasom, cchopMmmpoBaHa cMCTEMa NapameTpoB SKCMNEPTHOW OLEHKM LONOMHUTENb-
HbIX NpodeccnoHanbHbIX NPOrpaMm M nNporpammMm nNpodeccnoHanbHOro obyyeHns KagpoB Ans
pa3paboTku, NPOM3BOACTBA M 3KCMyaTauun 6eCcnMnoTHbIX aBUaLMOHHBLIX CUCTEM C YYETOM CO-
BPEMEHHON HopMaTuBHO-NpaBoBor 6a3bl A0, no3BonsoLllast NPOBECTU KOMMIEKCHbIN aHanms
OIMI Ha ocHoBe conocTaBneHnsa 1 knaccudumkauum OCHOBHbBIX CTPYKTYPHbBIX KOMMIOHEHTOB MPo-
rpamMmbl U UX NIOrMYECKNX B3aMMOCBA3EN B KOHTEKCTE HanpaBreHUs NOL4rOTOBKM.

[NpencraBneHHas cucTteMa napameTpoB 3KCMEPTHOWM OLIEHKW AOMOSMHUTENbHLIX npodec-
CMOHarnbHbIX Mporpamm 1 nporpamm npogeccruoHanbHoro obyvyeHns KagpoB Ans paspaboTku,
NPOM3BOACTBA M 3KcnyaTaumm 6ecnmMnoTHbIX aBUALNOHHBIX CUCTEM NO3BOMSAET MPOBECTU KOM-
NNEKCHYI0 OLIEHKY YPOBHS KayecTBa AOMNOMHUTENbHbLIX NPOodecCUoHarnbHbIX NporpaMm u npo-
rpamMmm npodpeccnoHanbHoro oby4eHns, a UMEHHO: 3KCNEPTU3Y OCHOBHbLIX XapakTePUCTUK Mpo-
rpamMmbl, IKCNepTU3y codepxaHus, akcneptTudy yyebHo-metogmyeckoro obecnedeHms nporpam-
Mbl, 9KCNepTM3dy opM aTTecTauum 1 OLLEHOYHbIX MaTepuarnoB, a Takke 3KCnepTu3y opraHv3a-
LMOHHO-Nedarornyecknx ycnoBui peanmsalmm nporpaMmmeil.
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Specifications of the Expert Evaluation of Additional Professional Programs and
Professional Personnel Training Programs for Development, Production and Operation
of Remotely Piloted Aircraft Systems

N.Yu. Surova, Yu.A. Solovyova, A.R. Ganeev
SET Academy LLC, Moscow (Russia)

Key words and phrases: additional professional program; object of examination; reporting
materials; expert assessment parameter; professional training program; professional competen-
cies; learning outcomes; expertise.

Abstract. The purpose of the study is to elaborate the system of expert features to evalu-
ate additional professional programs and professional personnel training programs for develop-
ment, production and operation of remotely piloted aircraft systems. The research hypothesis:
the complex evaluation of the quality level of additional professional programs and professional
personnel training programs for development, production and operation of remotely piloted air-
craft systems is supposed. With the use of general scientific methods of cognition, analysis,
analogy, synthesis, consistency, as well as the theory of system, complex and factor analysis,
the requirements to form the system of features to evaluate additional professional programs
and professional personnel training programs for development, production and operation of re-
motely piloted aircraft systems were defined, principal predicted patterns and principles to build
the systems of features to evaluate additional professional programs and professional person-
nel training programs for development, production and operation of remotely piloted aircraft sys-
tems were detected, the factors (criteria) defining the programs quality were determined, criteria
system allowing to hold the complex evaluation of the quality level of additional professional
programs and professional personnel training programs was set.

© H.IO. Cyposa, FO.A. ConosbeBa, A.P. laHeeB, 2024

Methods and Devices for Monitoring and Diagnosing Materials, Products, 79
Substances and the Natural Environment



Components of Scientific and Technological Progress

YK 338.2

Mepexoa Kk aranMTapHOMy o6LecTBY
U NpueMbl MHHOBALMOHHOIO KOHCAaNTUHra

PU. Wasxvenos

'60Y BO AcmpaxaHckol obnacmu
«AcmpaxaHCcKul 2ocydapcmeeHHbIU
apxumeKkmypHo-cmpoumeribHbIU yHugepcumems,
2. AcmpaxaHb (Poccusi)

KnioueBble crnoBa u dpa3bl: gerpagaumsa pacnpe-
AenvTenbHon OrpokpaTuKn; OONroBpPEMEHHbIE Mepapxuye-
CKMe CTPYKTYpbl; WHHOBALMOHHBLIN KOHCANTUHI;, KONMNeKTUB
nonvnpodeccnoHanos; Marnble KOMMMeKCHble Opwuragbl;
00ObeKkTbl MHTENMeKTyanbHoM COBCTBEHHOCTU; OMbITHO-MPO-
n3BoacTBeHHaa 0asa; pacnpegenutenbHas OGropokpaTtus;
CUCTEMHO-MOHOMONMMUCTMYECKAsS 9KOHOMMKA; 3dranuMTapHoe
obLecTBo.

AHHOTauumsa. Llenb uccnepoBaHus: onpeneneHne BO3-
MOXHOCTW nepexoda K aranutapHoMy obLLecTBy B YCrOBUSAX
npeobnagaHnst CMCTEMHO-MOHOMOSTUCTUYECKON SKOHOMUKM U
rocnogcTBa pacnpegenuTenbHon 6iopokpaTum.

3apaum ncecnegoBaHUs:

— onpegenexHne cnocoba npeogoneHns KoHcepBauum
CYLLIECTBYHOLLIEro pasaeneHuns Tpyaa («3actosay);

— onpegeneHve cnocoba npeogoneHus oTpuuaTenbHbIX
nocneacTBMiA NNaHMPOBaHUA OT AOCTUIHYTOrO YPOBHS;

— onpegenexHve cnocoba peweHusa npobnembl Age-
dvuunTa;

— onpegeneHve cnocoba npeodoneHus nocrneacTeui
OKOHYaTenbHOW Aerpajaumm BbICLUMX SLIENOHOB pacnpeae-
nutensHomn GropokpaTtuu;

— onpegeneHve cnocoba npekpalleHna gerpagauum
HWXXHMX SLLENOHOB pacnpeaenuTenbHon GropokpaTum.

MMnoTesa wuccnenoBaHuWs: O MNPUMEHMMOCTU MNPUEMOB
WHHOBALIMOHHOIO KOHCanTMHra ansa paspaboTkum cnocobos
nepexoga K aranMtapHoMy OOLLECTBY B yCrnoBusiX npeobna-
AaHWs CUCTEMHO-MOHOMOSTUCTUYECKOM 3KOHOMUKN U rocnog-
CTBa pacnpeaenuTenbHon GropokpaTum.

MeToabl nccnegoBaHnsa: MeToabl MHHOBALMOHHOIO KOH-
canTuHra.

[nsa pelweHnss NATM NOCTaBMEHHbIX 3a4ad NpeasiokKeHo
NsATb cnocoboB, pa3paboTaHHbIX C UCNOMb30BaHNEM OEBATU
NPMEMOB MHHOBALMOHHOIO KOHCANTUHra.

Mamemamuyeckue, cmamucmu4yecKkue U UHCMpymMmeHmasbHbie mMemoObl 3KOHOMUKU
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K HacToslLLeMy MOMEHTY B UCTOpMM OTMeYeHa ogHa nonHoMaclitabHas nonbiTka nepexoaa
K aranutapHomMy obuecTBy (Q0) — Coetckuit JkcrnepumeHT (1917-1991). MNpuynHbl ee Heyna-
YN MOXHO pasgenuTb Ha Tpu rpynnbil:

— OWwwKnbkKM B BbIBOpE HanpaBneHns pasBuUTUs MaTepuanbHO-TeEXHUYecKon 6asbl [1];

— owunbkun B BbIOOpE NPUHLMMNOB NOCTPOEHMSA aranuTapHomn Bropokpatum [2];

— owwunbkKu B BbIOOpE HanpaBneHus pa3BUTUS OTHOLLEHUI COBCTBEHHOCTM [3].

Mpn aTOM caM TEPMUH «OLLIMOKM» NPUMEHUM TONbKO K nepuogy nocne 1957 r. [Jo atoro
(1917—1957) BCe cunbl CTpaHbl ObINM HanNpaeneHbl HAa PeLLeHNEe 3a4a4vn BbXKMBaHWS B YCITOBU-
AX KonmnyectBeHHOro (06blYHbIE BOOPYXEHUSA) U Ka4eCTBEHHOro (aTOMHbIN LaHTaX) BOEHHOro
NpeBOCX0ACTBa reonoNMTUYECKNX NPOTUBHMKOB, OMMPAIOLLMXCA Ha Hemamepumo bornee passu-
TY0O 3KOHOMMKY. JIO3yHrOM TOrO BPEMEHU CTano «AOorHaTb W neperHatb». To €CTb OCHOBHbIM
NpMemMomM B OnpeaeneHMn OCHOBHbIX HanpaBieHU pa3BUTUSA, TOBOPSA S3bIKOM MHHOBALMOHHOMO
koHcanTuHra (KMK), ctano «konupoaHue» [4]. CoBeTCkOe rocyagapCTBO BbICTynarno Kak COBO-
KYMHbIA KanuTanucT, pasBuBaloLnin TOBApHOE MPOM3BOACTBO MPU COXPaHEHUM pbiHKa paboyer
cunbl. Yl MHOro pelueHns anst OTcTanonm U pasopeHHON CTpaHbl MPOCTO He Obio [5].

OpaHako yXe K KOHLy 3TOro neproga LWnn TeopeTuyeckne amckyccum o coemectumoctn 90
1 ToBapHOro npoussoacTtea [6]. OTNpaBHOM TOYKOW TakMX OUCKYCCUM CRYXWUNO YTBEpXAeHue
OHrenbca 06 ycTpaHeHMM TOBapHOro NPOM3BOACTBa «Kak rocrnoAcTsBa MpOAYyKTOB Hag Npowus-
BoauTensaMmny. VIHbIMn cnoBamm, ecrnm COXPaHAETCS U pacLUMpPSEeTCs TOBapHOe NPOU3BOACTBO,
TO COXpaHSIeTCA U pa3BMBAETCS pasfeneHve Tpyaa, co3gatollee «4acTUYHbIX» NI0AEN, B TOM
yucne nogen, 3aHUMarLWNXCa pacnpegerneHnemM pecypcoB, KOTOpble MOonyyarT BracTb Hapg
«4acTMYHbIMM» NpoussoauTenamu. Npu npeobnagaHum rocygapCTBEHHON COBCTBEHHOCTU nep-
Bble — pacnpegenutenoHas 6iopokpatus (PB), koTopas B yCroBUsIX JONTOBPEMEHHbIX nepapxu-
yeckux cTpyktyp (AUC) HaunHaeT gerpagmpoBaTth B HaNpaBrieHun «npueBatmnsauumn snactm» [2],
CHayana KOmnneKkTUBHOM, a 3aTeM U UHOMBUOYaSbHOWN.

B xoge guckyccum Bosobriagana Touka 3peHus, YTO B COXPaHEHMM TOBApPHOro npou3BOa-
CTBa HET HMUYEro OnacHoro, NMOCKOSbKY OHO CyLLEeCTBOBAsno M A0 KanuTanuama. M ncyesHet oHo
TONbKO NOCre TOro, Kak BCS 9KOHOMUKA CTaHET eQUHbIM rocy4apCTBEHHbIM NPeanpuaTueM, ata-
KMM aKoHOMUYeckumM «Consipucom». To eCcTb rocydapcTBeHHasi akoHoMmunka B CCCP ctaHeT cu-
CcTeMHo MoHononuctnyeckon (CMJ), rae o6bem n xapakTep BHYTPEHHUX CBS3EN OnpenenstTcs
WCKMOYMUTENBHO NPONOpLMSMU €ANHOTO HapPOAHO-XO3SIMCTBEHHOMO KOMMJIEKCa, KOTOpbIe, B CBOIO
ouyepenpb, onpeaensitoTca 3aKOHOMEPHOCTAMMU TEXHONOrMYECKOro pa3BuUTUS.

OpHako dopmauun, cylecTBoBaBlUME OO0 KanuTanuama, Takke 6asuposanucb Ha pasge-
NeHun Tpyga M YacTHOW COBGCTBEHHOCTM, TO €CTb Obinn aHTunogamm 0. A OT TOro, 4YTO CTU-
XWUMHOE pasfeneHne Tpyaa 3aMeHAeTCa Ha NnaHoBoe, OHO He ucYvesaeT. [ocynapCTBEHHbIN Cn-
CTEMHO-MOHOMOMNCTUYECKNA KanuTannam, YCTpaHas 3KCnryataTopckue Knaccbl, He ycTpaHser
BTOPYIO CTOPOHY NPOTMBOpEYnsi — pabouyto cuny, TO eCTb TOr0 CaMOro 4YaCTUYHOro YernoBeka,
KOTOpPbIN He BNnageeT HU CpeacTBaMm NPoM3BOACTBA, C KOTOPbIMW OH paboTaeT, H1 npogykTamu
COBCTBEHHOro TpyAa M BCrieacTBmMe 3TOrO Nerko CTaHOBUTCA 06bekToM MaHunynauuun. B ycno-
Buax CMO3 Pb ocyuwiectenser onepatnBHOE 1 CTpaTeErmyeckoe nraHMpoBaHue (onpegenss Tem
CcaMbiM YPOBEHb W HanpaeleHne pasBUTUSA pas3geneHvs Tpyda B oOwecTBe), oxBaTbiBaloLLee
Mo4YTK BCE XO3SANCTBEHHbIE CBSA3M B 0bOLIECTBE, KpOME pbiHKa paboyen cunbl (paboyne moryT
cB0OOOAHO BbIBMpaTb MecTo paboThl) U pbiHKA NOTPEOUTENLCKUX TOBaApoB (pabovne MoryT us-
GupaTtenbHO NoKynaTb TOBapbl B rOCYAAPCTBEHHbIX MarasmHax).

To ecTb, B OTNM4YMEe OT OTAENbHOIMO YacTHOro cobcTBeHHMKa, Bnactb PB Hag 4yacTuyHbIMK
paboTHMKamMn BO3pacTaeT, NMOCKOSbKY OTAENIbHOMY YacTHOMY COOCTBEHHMKY MellaeT CTUXuS
pblHKa, AVKTYIOLWAa HOBbIN YPOBEHb W HanpaBneHus pasgenenus tpyda, a Pb cama onpegens-
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€T 3TV HanpasneHus, a Npu gerpagaunn nveet GonbLune BO3MOXHOCTU 3adhUKCUpOBaTh «CTa-
TYC KBO» («3acTony).

B nepuwog BbikuBaHua (1917-1957) ata gerpagaumsa KynupoBanacb OTHOCUTENBHO BbICO-
Knm kayvectsom camou Pb:

— npoweawen ovMeHNe B X0Oe TEKTOHUYECKMX COLManbHO-3KOHOMUYECKUX CABUIOB U
NOTPSACEHU (BOWHbI, YACTKW, MHAYCTpUanmM3aumnsa n KonnekTuensaums);

— HenpepbIBHO MOMOSIHAEMOW BCreacTane paboTbl coumanbHbIX NMMGTOB B CTPEMUTENBHO
pasBuBatoLemcs obliecTse (KynbTypHas peBonoLms, CMeHa TEXHONOMMYeCKoro yknaaa);

— NOAroHSEMOW 3anpenenbHO BbICOKMM YPOBHEM FIMYHOW OTBETCTBEHHOCTM.

TeopeTnyeckn WaHC «npegoTBpalleHnst 3actos» 6bin. Ho 6bin nn oH npakTtuyeckn? Ons
3TOro HeobxoamMMo 6bINo NpeononeThb criegyowmne NPOTUBOPEYMS:

— C OOHOW CTOpPOHbI, cyuwlectByeT CM3, paboTtatowasa no eaguHoMmy nnady, roe Bca cob-
CTBEHHOCTb NPWHAANEXUT rocyaapcTBy;

— C ApYron CTOPOHbl, HEOBXOAMMO B ATUX YCIOBUSAX YACTUYHOIO YenoBeka 3aMeHUTb MNo-
nmnpodeccrnoHanom, pacnopsbkaroLnMmMcs NpoayKTaMmm cobCcTBEHHOMO Tpyaa U CBOen COBCTBEH-
HOCTbIO.

[na npeogoneHus Takoro NpoTMBOPEYUS MOXHO WMCMNonb3oBaTb Takve npuembl MK, kak
«MECTHOE KayeCTBO», «OOHOPOAHOCTbY, «OPYroe M3MepeHue» U «manbli pasmep», a MMeH-
HO: Ha NPOM3BOACTBEHHbIX y4aCTKax C BbICOKON (POHLOBOOPYXEHHOCTLIO U PECYPCOBOOPYKEH-
HocTblo (NpuemM MK «MecTHoe kayecTBO») UCMONb30BaTb HE YACTU4YHbIX PabOTHMKOB, a camo-
ynpaBnsieMblii KONMMEKTUB NonunpodeccMoHanoB, OPUEHTUPOBAHHbLIX HE TONbKO Ha BbINOSHE-
HMe 06blYHbIX (OYHKUMI («ypoKay»), HO U Ha COKpalleHne cebeCToMMOCTU BbilycKaeMomn Mpo-
aykumm (npuem UK «gpyroe mamepenue»). VIMEHHO 3agada CoKpalleHusi u3gepek Tpebyet
nonunpodeccuoHannama, nNoCKOsbKy:

— onepaTuBHas B3anMMO3aMEHSIEMOCTb PabOTHUKOB pPasfnyHbIX creunanbHOCTEN — OAMH
13 cnocoboB COKpaLLEHUSA TPYAOBbIX U3OEPXKEK;

— paboTHuK, obnagaloWwmnin HECKONBbKMMI CneumnanbHOCTAMM, nierye co3gaet ob6bekTbl UH-
TennekTyanbHon cobcTBeHHocTM (OUC), HanpaBneHHble Ha COKpalleHne nsgepxek (paumoHa-
nmM3aTopcKme npeanioXeHns n n3obpereHuns).

B nepBylo oyepedb Takue KOMMEKTUBbI OOSMKHbI 0BCMy>XMBaTb NPOU3BOACTBEHHbIE y4acT-
KW, rae umerTcsl Hanbonblune BO3MOXHOCTU AN COKpaLLEHUsl U3gepXKek, a MMEHHO: BbiCOKas
hOHOOBOOPY>KEHHOCTb U PECYPCOBOOPYKEHHOCTb NPOM3BOACTBEHHOrO npouecca. Ha yyacTtkax
C BbICOKOW TPYLOEMKOCTbIO TaKOe peLLeHUEe NPUMEHUMO TONbKO MPU 3aMeHe KOMfekTMBa 4va-
CTMYHbIX PaBOTHMKOB Ha KOMNMEKTMB NONMNPOdECCMOHAN0B C ropasao MeHbLUEN YNCNIEHHOCTLIO.

Mpn aTOM Heobxoanmo:

— MNPUCBOUTbL TAaKOMY KOJSNIEKTMBY CTaTyC HOPUONYECKOro nmua, cnocobHoro 3akno4vaTb 4o-
roBOpPbI Ha BLINOMTHEHNE 00EnX PYHKLNNA,

— Kaxpomy cnocoby cokpalieHusi cebectommoctn npuaatb ctatyc OUNC ¢ onpegeneHHbIM
CPOKOM Cny0Obl, NpUHaanexawmm gaHHOMy KOnnekTuBy (N0 nctedeHmmn atoro cpoka atot ONC
CTaHOBUTCS 06LLEHapO4HOM COBCTBEHHOCTLIO);

— YaCTb COKOHOMJSIEHHbIX PECYPCOB B OEHEXHOM UMW HaTypanbHOM BblpaXeHuu nepea-
BaTb AAaHHOMY KOMNEKTMBY B KayecTBe NnaTbl 3a BHegpeHne cnocoba n nnatbl 3a fMUEH3N0 Ha
€ro 1cnonb3oBaHue;

— HafenuTb OaHHbIN KOMMEKTMB 3eMerbHbIM y4acTKOM, Ha KOTOPOM OH MOXET pa3BuBaTb
OnbITHO-NpPon3BoAcTBEHHY0 6a3y (OlNB), Ha koTopor oH ByaeT paspabatbiBatb HoBble OUC [3].

Kakum e gormkeH ObITb OpuanMYecKkuin ctatyc n pasmep OaHHOro Konnektmesa? B Hem He
OOIMKHO ObITb pasgeneHus Tpyda U MCnonb3oBaHUs HaemHon paboden cunol (npuem UK «opa-
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Tabnuua 1. Tunbl NnpegnpuaTuin, nogobHsie MKB

FOpuanyeckun o .
Hanwnune nonun- | % otumcneHumn
Mepwvoa HanmeHoBaHne cratyc Pa3wmep, yen. Hannune OlNB
npodeccrmoHanoB | OT 3KOHOMUU
KonnekTuesa
CaKoHOMIEH-
XospacyeTHoe
besHapsagHo-3Be- 3BEHO MOMHOCTbLI0 o . Hble POHAbI
Havano 3BEHO 40 % obLien
HbeBad cucrema 5-7 COCTOSAN0 13 Nosnu- Mcnornb3oBa-
60-x B CEIbCKOM 3KOHOMUM
Xy#eHko . npodgeccroHanoB NNCb 3BEHOM
X034a/cTBe
Ons pasBuTus
MpegnpuaTtune 60 % aKoHo-
KoneL, . XUMUYECKOWN He KomnnekcHbie Mun hoHaa
LLieknHckmin meToa N -
60-x NPOMBbILL- orpaHuyeHo Opuragbl 3apaboTHoM
TNIEHHOCTU nnatbl
70-e 3nobuk- CtpouTenbHas [lo 50 3HaunTenb- 40 % obLen
cKuin metoa Opuraga Haga gons 3KOHOMUK
BHyTpuxo3sam- Bbikyn apeH-
KoHew, yTp M ApengHoe He Mo mepe Heobxo- yn ap
CTBEHHbIV apeHs- Bcsi akoHOMUMS | [OBaHHOMO
80-x . npeanpusitTue | orpaHuyeHo AMMOoCTHU
HbIA noapsaa umyLlecTBa

HOPOAHOCTbLY). B BomnblUMX KOMMeKkTuBax 310 HEBO3MOXHO. Kak npaBuno, YNCNEHHOCTb Takoro
KonnektuBa AomkHa ObiTb He Bonee cemu yenosek (npuem UK «manbin pasmep»). Ecnv ync-
NEHHOCTb NPEBbLICUT 3TOT Npefen, TO ONATb HaYyHeTCs pasgeneHve Tpyaa. [1Ba n3BecTHbIX Tuna
npeanpuaTmsi, OCHOBAHHbIX Ha KOSMEKTMBHOW COOCTBEHHOCTU, — «HApPOAHOE npeanpuaTney u
«apTenb» — HaM He MoaxogAT M3-3a MX pa3mepoB. HasoBem 3TOT TMN «manas KomnseKkcHas
6puraga» (MKB).

Ota MKB anga nony4deHus cobCTBEHHOCTU He HyxXpaeTca B AeneHun Hegenumon CMO, a
«MPUCTBIKOBLIBAET» K rOCYAapCTBEHHOW COBCTBEHHOCTM CBOK MHTennektyanbHyto (npuem UK
«KOMNo3uT»). MNpun aToM kak COBCTBEHHMK OHa MosyyaeT nnaTy 3a NpsiMoe MCnosib30BaHWe CBO-
nx ONC (c nomowibto Tor ke MKB) n onocpegoBaHHoe (3a ucnonb3oBaHve gpyrumm MKB Ha
aHanorn4yHbIX yyacTkax).

Moyemy yacTb nnaTbl Heobxoanmo nonyyatb B pecypcax? [Ana passutus OlB, raoe 6yayt
paspabaTtblBaTbCA HOBble CNocobbl cokpalleHusa 3aTpar. [Ana aToro JomkeH OblTb BTOPUYHbLIN
PbIHOK MaTepuanbHO-TEXHUYECKMX pecypcoB 3a npegenamm CM3. NMpu aTom Ha paboTy camon
CM®O Takoe n3bsThe HUKaK He NOBIIMSET, NOCKOMbKY pecypCbl COKOHOMIEHHbIE. MIHTepecHOo, 4To
00 1974 1. Takon PbIHOK CyLLIECTBOBas, U Ha HeM OTAENbHble NPeanpuSaTMA MOrMK npodasBaTh
Apyr Opyry no rocygapCTBEHHbIM LieHaM CIKOHOMJIEHHbIE PECYpCbl M HEKOMIIIEKT.

CywecTteoBano nu 4rto-to, nogobHoe MKB, Ha npakTuke? [da, u B pasnuuyHbiXx hopmax
(tabn. 1).

Mpn atom HaubBonee GnM3KO K KOHEYHOMY MaeanbHOMY pesynbraTy nogobpancs nepBbin
aKkcnepuMeHT. besHapsaaHo-3BeHbeBas cuctema XyoeHKo umena aHtactTuyeckmm yenex [7]. 3a-
HATOCTb NOAEN M MalUMH B COBX03ax cokpailanack B 10—12 pas, cebectoMmocTb 3epHa — B 4
pasa. [pnbbinb Ha ogHoro paboTatollero Bo3pacTtana B 7 pas, a 3apnnarta — B 4 pasa. Ho ca-
MOE YXXacHO€e: OH Ha NpaKkTuKe AoKasan, YTo ANs caMOoynpaBnALWMXCS KOMMEeKTUBOB NOAMMpPO-
deccmoHarnoB Pb HWxXHero ypoBHA He HyxHa. V3 Bcen PB ocTancs ognH AMpekTop coBxo3a, OH
Ke arpoHoMm u Byxrantep. OkcnepuMeHT Obin NMKBMAMPOBAH BapBapCKMMy MeTodamu. Takas
ncTepuyeckas peakums Ha ero pesynbraTbl nokasarna, YTo yxe K aTomy BpemeHu PB «uHCTUTy-
LMoHanmMsmpoBarnacb», TO eCTb 0OCO3Haria COBCTBEHHbIE MHTEPECHI U NOCTaBMna UX Bbille rocy-
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JapcTBeHHbIX. [leno B ToMm, 4To nocne co3gannsa B CCCP pakeTHo-agepHoro wuta PB Betynu-
na B Nonocy OTHOCUTENbHO BECCTPEeCcCOBOro CyLlecTBOBaHUA. Bce dhakTopbl «eCTECTBEHHOIO
otbopa» ana PB, koTopble gencTBoBanu B NEPUOL BbKMBaHUSA, Nepectany eNcTBOBaTb, a Ch-
cTeMbl, KoTopas Obl nepeeena PB Ha penbcbl aranutapuama [2], co3gaHo He 6bino. B ycrnosusix
CM3 n ONC ee pgerpagauunsa nowna yckopeHHbIMU Temnamu. CTpaTerndyeckoe nnaHuposaHue
CKaTUNOCh K «MMaHMPOBaHUIO OT JOCTUIHYTOrO YPOBHSA», KOTOPOE MO3BOSIANO:

— 3aduMKcmMpoBaTb CrOXMBLLEECS pasferneHve Tpyaa B obLecTse;

— CHM3UTb yNpaBneHYecKyo Harpy3ky Ha BepxHue alenoHbl Pb;

—  YKPEenuTb COK3 BEPXHUX U HWXKHUX 3LenoHoB Pb.

PesynbraT He 3actaBun cebs xaatb. K koHuy 60-x rr. obpasoBancs geduunt paboyen cunol,
MOCKOMbKY «3anfaHMpoOBaHHOE CHU3Y» KONMMYecTBO paboumnmx MecT NpeBbICUIIO (hakTuyeckoe ux
Hanuume B cTpaHe. PbIHOK paboyen cunbl NnpeBpaTusiica B «pblHOK npogasuax». Npegnpusatus
oTpearMpoBanu Ha 3TO CHWKEHMEM TPyAOBbIX CTaHOAPTOB M CO3daHMEM «3anacoB» paboyen
cunbl ((PakTUYECKUM CHWXKEHMEM NPOU3BOAMTENBHOCTU TPyAa UMK KavyecTBa NPOAYKLMM).

MonoxeHne mMorno 6bITb CNACEHO YNCTO BIOPOKPaATUYECKMMN METOAAMMU:

— CBEAEHMEM Ha YPOBHE KaXKgoro pernoHa b6anaHca paboumx MecT u paboyen cunbl (Npu-
eM VK «3apaHee nognoxeHHasa nogyLuka);

— BBeOEHWeM NS KaXOoro npeanpusaTus, pacrosfioKeHHOro B pernoHe, nuMmmta Ha uc-
nonb3oBaHne padouen cunbl (Npuem VK «obpaTtHas cBA3by).

9710 ykpenuno 6bl permoHanbHbIN ypoBeHb PB. OgHako npeabigyLias nonbiTka Takoro ykpe-
nnexHuns — cosgaHve CoBHapxo30B (TepputopuansHoro genexHus Hegenumoro CM3) — easa He
3aKkoH4unacb karactpodon. Noatomy ctanm 60poTbCs CO crneacTBnem, a He ¢ NpuynHon. K ato-
My nepuogy otHocutca LLeknHckun metog (Tabn. 1), HaueneHHbIM Ha BhISIBIIEHNE U COKpalle-
HWe CKpbITbIX TPYAOBbLIX pe3epBoB [8], a Takke BHeAPEHWE KOMMEKCHbIX CUCTEM YynpaBneHus
KadecTtsoMm [9].

PB BepxHMX aLLenoHOB npogosikana obnerdyatb cebe Xn3Hb:

— HaTyparnbHble Noka3aTenn 3aMeHAN1Ccb CTOMMOCTHbBIMU;

— rNaBHbIM MoKasaTereM CTano He COKpallleHue 3atpaT Ha eguHuuy Npoaykumu, a Bano-
Bas NpubbInb.

B ycnoBusix OTCYTCTBMSI pearnbHOro pbiHka 3To 0cBo60anno PB HMXKHEro ypoBHSI OT YCUIUNA
no peanbHOMY TEXHUYECKOMY nporpeccy (a TOnbko OH M obecneymBaeT pearibHOe CoKpalle-
HUe yaenbHbIX U3OEPXKEK) N COCPenOTOUMIIO ee BHUMaHME Ha norny4deHne npedepeHuun ot Pb
BEPXHEro YPOBHS, @ UMEHHO:

— MNOBbILEHNE ONTOBbIX LeH Ha COBCTBEHHYIO NPOAYKLMIO;

— «BblbMBaHVe» POHAOB ANs yBennyeHns obbema Npon3BOACTBA W, crieqoBaTernbHO, 06b-
emMa peanusauun n npubbinu;

— KOppeKkuus nnaHoB B CTOPOHY Goriee BbIrOAHOr0 acCopTMMEHTA.

ACCOPTUMEHTHbIE CABUMM Pa3pyLUUN OAHY M3 OCHOBHbIX MPONOPLNIA HAPOQHOMO XO3ANCTBA,
a UMeHHo: 6anaHc mexay o6bemMoM BbinnadeHHoN 3apaboTHOW nnaTtbl U 0GBEMOM CTOMMOCTH
TOBapOB B rocyAapCTBeHHOW Toprosrie. [1ockonbKy Npon3BoAnTb TOBapbl 4518 rocy4apCTBEHHbIX
npeanpuATUiA, KoTopble 06s3aHbl MO NnaHy NOTPebnaTb NPOM3BOAMMYIO NPOAYKLUMIO, — 3TO 0be-
crneynTb NNaHoBbI 06beM peanusaumm 1 Npubbinu. A NPOM3BOANTbL TOBapbl HAPOAHOIO NoTpe-
OneHns:, LeHbl Ha KOTOpble HE MEHSAKTCA AECATUNETUAMWN N KOTOPbIE CMOXHO HAaCUITbHO HaBs-
3aTb NnoTpebutento (BCMOMHUM NPoAaXKy C Harpy3kon), — aTo obecneuntb cebe ronoBHy 6orb.
Tak B CCCP nosiBunce ero BenuyecTso AeuunT 1 CBA3AHHbIE C HUM KPUMUHArbHbIE OEHEX-
Hble NOTOKK. [lonoxeHne MOXHO ObINo CcNacTy YMCTO BHOPOKpaTUYECKMMU METOAAMM:

— CO30aHMeM Ha YpOBHE Kaxdoro permoHa 6anaHca BbinnavyeHHOW 3apaboTHOWM nnatbl 1
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peann3oBaHHbIX TOBApOB HapoAHoro notpebnexus u yenyr (npuem UK «3apaHee nognoxeHHoOM
NOAYLLKNY);

— YCTaHOBMEHMEM AN KaXgoro npeanpuaTnsa pacnonoXeHHOro B permoHe Heobxoammo-
ro obbema peanusaumm npoaykumm (ycnyr) HapogHoro noTpebneHns Ha permoHanbHOM PbIHKE,
paBHOro 06beMy BbIMa4eHHON AaHHBbIM NpeanpuaTvemM 3apaboTHOM nNnaTthl UK ee 4ONN C yye-
TOM MeXpermoHanbHbIX noctaBok (npuem UK «obpaTtHas cBAsb»).

PB He Obina crnocobHa yxe n Ha 3To. Ho onacHOCTb OKOHYaTENbHOro Korsarnca OHa BCe
Xe owyuwana. Cpasy BCNOMMHAETCS LWUMPOKO peknamupyembii 6puragHbin nogpsg 70-x rr. [10].
OnbiT 6puragsl 3nobuHa ogobpun LUK KMNCC, ero B npukasHOM MOpsiAKe CTanu BHEOpPSATb Ha
cTponkax cTpaHbl. K koHUy 70-x . Ha aTOT MeTog nepewwno 70 TbiC. KOMNEKTMBOB, YTO COCTaB-
nano 35 % crtpouteneHbix 6purag 8 CCCP. Ho mepbl 3Tn Bb1nM OrpaHUyYeHHbIMU:

— BbICBODOXOaemas Ha cTporkax paboyas cuna He Morfa NOoKPbITh MMerLnnes aepmnunT
paboyewn cunbl B CTpaHe;

— MNOCTPOEHHOE XUIbe pacnpenensanocb B OCHOBHOM GecnnaTtHO U He BNUSAMO Ha cutya-
LU0 Ha NOTPebUTENbLCKOM pbIHKE;

— B CUTyauuu ToBapHoro geduumTa 3apaboTaHHble «3nobuHLaMN» NOBbILWEHHbIE 3apnna-
Tbl 06ecueHnBanuChb.

B cepeguHe 80-x IT. nponcxoguT odepenHasi CMeHa MoOKOMEHN B BEPXHUX alienoHax Pb n
HOBOE MOKONEeHNe, BOCNUTaHHoe yxxe B paMmkax ANC, nocturaeT ngeanbHOro KOHEYHOro pesyrib-
TaTa — NOMHOro oTkasa OT CTpaTerMyeckoro Lenesoro nnaHuposaHus (3akoH «O rocynapcTBeH-
HOM npegnpuaTn (06beamHeHnn)») n ot CMO (aTtommnsauus Ha oTaenbHble npeanpusTus). Pb
BEPXHMX ILUENOHOB YXXe roToBO pacnunuTb kopabnb CM3 Ha oTaenbHble YacTHble AXTbl ANs
PbIHOYHOrO NnaBaHus. [Ansa HWKHero awenoHa PB 3anyckaetca mexaHvu3M pacnuna oTAenbHbIX
aToOMOB (NpeanpuaTuin) Nog HasBaHMEM «BHYTPUXO3SIMCTBEHHbIN apeHdHbI nogpsaay» (tadn. 1).
[Mpn TakoM «aTOMHOM B3pbiBE» B NEPBYO o4depenb NornbatT BbICOKOTEXHONOMMYECKNE OTpacnm
(kak NpoayKT cTpaternyeckoro nnaHmposaHust 1 CM3) n cTpaHa npeBpallaeTcs B ChipbEBYHO
KOMOHMIO.

MoxHo nn 6bino nsbexatb Takoro cueHapua? Takas BO3MOXHOCTb Obina. YacTb HMKHEro
awenoHa PB, Tpe3Bo oueHMBasi CBOM NEPCMNeKTUBLI B pamMKax rpsgyLlero «4uMKoro kanutanms-
Ma Ha pasBanuHax», He noggepxana «cueHapui B3pbiBa». [ns TakMx «HENOHATNMBbLIX» Obina
BBeJEHa Ha npeanpuaTuax BblOOPHOCTb PYKOBOAMTENEN Ha BCEX YPOBHAX (3aMeHa pyKoBOAM-
Tenen-TeXHOKpPaToOB Ha NONyNMCTOB-NPMBaATU3aTOPOB). TO eCTb BO3HMKNA TPeLUMHa Mexay Bepx-
HUM N HWKHUM aenoHamu PB.

B aTux ycnoBusix «npodhcoto3 AMPEKTOPOB» B BbICOKOTEXHOMOIMMYHbLIX OTpPacnsix Mor 3a-
MEHUTb OTCYTCTBYHOLLEe CTpaTermyeckoe nrnaHMpoBaHMe B paMKax HauWOHarbHOW 3KOHOMMKM
cTpaTermyeckmmMm otpacneBbiM nnaHupoBaHuem (npuem UK «ymeHblueHne pasamepay). ATo Mor-
no obecnevnTb ynpaenseMblii kKaTapcuc oTpacnen [11] n npeBpalleHne nx B KOHLEPHbI, yCneLwl-
HO paboTatLwmne Ha MMPOBOM pbiHKe (Mpuem UK «gpyroe namepeHme»).

B aTux ycnoBmuax M BHYTPUXO3ANCTBEHHbIN apeHAHbIA noapsd U3 opyaus «pacnuna» mor
npeBpaTUTLCA B CPEACTBO NOBbILWEHMS 3PHEKTUBHOCTN HE TONbKO NPOM3BOACTBA, HO M ynpaB-
nexua [12]. Ana gOoCTXeHnsa nocrnegHero B 4OroBOpe apeHAHoro nogpsiaa obsizatenscrea cTo-
POH MOMMW BbIMSAAETb criegyowmm obpasom:

— apeHpgopatenb (KONnekTuB nonunpodeccroHanos-yrnpasneHues) obasyetca obecne-
YANTb B3aMMOAENCTBUE MNOABEOOMCTBEHHbLIX MogpasfaerneHuin Takum obpasom, 4ytobbl obecne-
4YNTb apeHaaTopy PUTMUYHYI0 CTabunbHyo paboTy B onpeaeneHHbIX 4OroBOPOM npeaenax;

— 3a 3TO OH nony4vyaeT OT apeHAaTopa obyCrnoBMNEeHHy0 AOroBOPOM nnaTty (nnata 3a opra-
HM3auMI0) NPW YCrOBMM NMPeBbILLEHUS Yy apeHaaTopa onpeaeneHHOro 4oroBopoM ypoBHS (Mopo-
ra) acdbgektmBHocTH (Npuem UK «obpaTHas cBA3bY);
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— apeHpgartop (KONnekTMB paboTHMKOB-NonunpodeccMoHanoB) o00653yeTcsl BbIMOMHUTD
onpeaerneHHbln 06bem paboT 1 UCNOMHUTL PacrNopPsPKEHNA apeHaofaTens No CTeneHn 3arpysku
NPOV3BOACTBEHHbBIX MOLLHOCTEN MPK YCNOBUX KOMMEHCaLMM NoTepb OT NOCNEeACTBUN UCMONHe-
HUS NpPUKa3oB (NpPocToun);

— NpW 3TOM KOMMEHCUPYKOTCA HEe BCe MOTEepU, a TOMbKO Te, YbM pas3oBble pasMepbl npe-
BbILLAOT OOYCNOBMNEHHYIO AOrOBOPOM BENUYMHY (pe3epB 0ObsBNIeHHON MoliHocTH) (npuem UK
«n3bupaTenbHasi NPeeMCTBEHHOCTbLY );

— COOTHOLUEHWe nnaTbl 3a OpraHM3auuio 1 NOPOroBOro 3HAa4YEeHUs KOMMeHcauun B3ammo-
CBSi3aHbl U NpeacTaBnaoT cobOoN None AOroBOPHbLIX OTHOLLEHWUI, TO eCTb BCE BO3MOXHbIE Bapu-
aHTbl (Nprem UK «B3aMMHag agantauusay).

To eCTb B paMKax Takoro HanpaBfieHUs1 pasBuUTUS HWXKHUIW awernoH PB TpaHchopmunpyeTtcs
B cBoeobpasHble MKB, paboTtatowme Ha goroBopHbix Havanax. Takme MKB mornu paspabathbi-
BaTb Ha 6ase cobcrtBeHHon OlB cobectBeHHble OMNIC B 06nacT COKpaleHUs OTHOCUTENbHbIX
nagepxek ynpasneHusi. Takum obpasom npekpaiianocb 6bl cywectsoBaHue ONC, a BmecTte
C HAMK gerpagauus gaHHoro awenoHa PB n Bo3HMKanu npeanochinku Ansg peBOSIFOLUOHHOIO
nepexoga k 90. Ho nognuHHble MKB, cosgaHHble B pamkax CM3 (tabn. 1), 6binm HecoBep-
LLIEHHbI, OTHOCUTENbHO Mano4YMCreHHbI, pa3obLLeHbl U HE CMOMN NOAAEPXKaTb TaKoW nepexosn
CHu3y. Bpems 6bi110 ynyLieHo.

BbiBoabl.

1. TMNpogswkeHune k 30 B ycrnoBusix npeobnagaHna CMO u rocnoactea Pb BO3MOXHO BHeE
3aBMCUMOCTW OT CTENEHU Aerpagaumnmn nocrnegHemn.

2. B kayecTtBe cnocoba nNpeoforneHns KoHcepBauMu CYLLECTBYIOWEro pasgeneHns Tpyaa
(«3acTosa») npegnaraetcsa co3gaHne MKB B npon3BogcTBax C BbICOKON (OOHAOBOOPYKEHHOCTBIO
N pecypcoBOOpYXeHHOCTbIo. lMpu paspaboTke cnocoba Mcnonb3oBaHbl criegylowmne npuembl
MK: «MecTHoe Ka4yeCcTBO», «OAHOPOAHOCTbY, «OPYroe U3MEPEHNEN N «Malblil pa3Mepy.

3. B kauyecTtBe cnocoba npeogoneHms nocneacTBUn NIaHNPOBaHNSA OT JOCTUTHYTOroO ypoB-
HA npegnaraeTcs BKIOYEHNE B CUCTEMY MNITAHUPOBAHWUS PErMoHanbHOro YpOBHS B YacTu CBe-
OeHuns pernoHanbHoro 6anaHca paboyen cunbl n paboumx mect. Mpu paspaboTtke cnocoba mc-
nonb3oBaHbl cneayowwme npuembl UK: «3apaHee noanoxeHHasa nogyLuka» n «obpaTtHas CBA3bY.

4. B kadecTBe cnocoba peleHunsa npobnembl gepuunTa npeanaraeTcsi BKIIHOYEHNE B CUCTe-
My MIaHUPOBaHUSA PErMoHanibHOro YPOBHSI B YacTW CBEAEHMS perMoHanbHoro 6anaHca Bbinna-
4YnBaemMon B pernoHe 3apaboTHOW nnaTbl U peannayembliXx TOBApOB HapogHOro notpebneHuvs.
Mpwn paspaboTke cnocoba ncnonb3oBaHbl criegyowmne npuemsl VIK: «3apaHee nognoxeHHas no-
Aywka» n «obpaTHas cBssb».

5. B kadecTtBe cnocoba npeoaoneHnsa nocrneacTBmii OKOHYaTENbHOW Aerpagaumnm BbICLUNX
awenoHoB PB npegnaraeTrca 3ameHa CTpaTernyeckoro nnaHMpoBaHUA B paMkax HalMOHabHON
9KOHOMMKM CTpaTerm4eckumMm oTpacreBbiM nraHmpoBaHueMm. Npu paspabotke cnocoba mcnonb-
30BaHbl criegytowme npuembl UK: «ymeHblIeHne pa3mepay, «apyroe naMepeHuey.

6. B kauyectBe cnocoba npekpalieHns gerpagaumm HWKHUX awenoHoB PB npegnaraetcs
nepeBod Ha BHYTPUXO3SANCTBEHHbIN apeHAHbIN NoApAL He TONbKO NPOU3BOACTBEHHbLIX NOApas-
AEeneHnn NpeanpuaTuiA, HO KU noapasneneHuni annapara ynpasneHus. Npu paspaboTke cnoco-
6a vcnonb3oBaHbl cnegytowme npuembl VK: «obpatHas cBsasby, «M3bupaTenbHas npeemMcTBeH-
HOCTb», «B3aMMHas agantaums».
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Transition to an Egalitarian Society and Techniques Innovative Consulting
R.l. Shayakhmedov

Astrakhan State University of Architecture and Civil Engineering,
Astrakhan (Russia)

Key words and phrases: degradation of the distribution bureaucracy; long-term hierarchi-
cal structures; innovation consulting; a team of multiprofessionals; small complex teams; objects
of intellectual property; experimental production base; distribution bureaucracy; systemic mo-
nopoly economy; egalitarian society.

Abstract. The purpose of the study is to determine the possibility of transition to an egali-
tarian society in conditions of the predominance of a systemic monopolistic economy and the
dominance of a distributive bureaucracy.

Research objectives:

— determination of a way to overcome the conservation of the existing division of labor
(“stagnation”);

— determination of a way to overcome the negative consequences of planning from the
achieved level;

— determining the way to solve the problem of scarcity;

— determination of a way to overcome the consequences of the final degradation of the up-
per echelons of the distributive bureaucracy;

— determination of a way to stop the degradation of the lower echelons of the restrictive
bureaucracy.

Research hypothesis: on the applicability of innovative consulting techniques to develop
ways to transition to an egalitarian society in conditions of the predominance of a system-
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monopolistic economy and the dominance of a distributive bureaucracy.

Research methods: innovative consulting methods.

Achieved results: To solve the five tasks set, five methods have been proposed, developed
using nine innovative consulting techniques.

© PW. Wasxmenos, 2024
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YOK 33

BnnsaHmne 3aKoHOMMYeCKoro pocrta
Ha couuanbHYyH NOSIUTUKY obLlecTBa

O.B. BopoHkoBa, A.O. Bnacosa

@60y BO «Poccutickuli 2ocydapcmeeHHbIU
2udpomemeoporioaudecKkull yHugsepcumemy,
2. CaHkm-llemepbype (Poccus)

KnioueBble cnoBa u cpa3sbl: B3aMMOCBA3b; rocyaap-
CTBO; 06LIEeCTBO; couunanbHas CnpaBeanMBOCTb; couuMarnb-
Hble (PaKTOpPbl; 3KOHOMMKA; IKOHOMUYECKOE Pa3BUTHE.

AHHOTauusa. B pabote paccmartpuBaetcs porb 3KOHO-
MUK/ B (DPOPMMPOBAHMN OOBLLECTBEHHbIX OTHOLUEHWMW, BNUSA-
HWe coumarnbHblIX (PAKTOPOB Ha 3KOHOMUYECKOe pasBuTue,
B3aMMOOENCTBME SKOHOMUKM U COLManbHOW crnpaBensivBo-
CTW, ponb rocygapcrea B perynupoBaHny SKOHOMUKMU.

Llenbto nccrnegoBaHus SBnNSeTCS U3yveHume Toro, Kak 9Ko-
HOMMYECKMI POCT BIMSET Ha coumanbHoe Onarononyuue,
pasBuTME YESrIOBEeYeCKOro noTeHumnana, HepaBeHCTBO U Apy-
rme BaXXHeWLwme coumanbHble Npobnemsl.

AKTyanbHOCTb MCCregoBaHUsA B3aUMOCBSA3M 9KOHOMUYe-
CKOro pocTa C coumasnbHbiM Bnarononyymem 3akrodaeTcs B
MOHMMaHUN BAUSAHUSA 3KOHOMUYECKUX NMPUHLMNOB U NONNTUKN
Ha pasnu4yHble acneKTbl XU3HU o6LLecTBa.

3apauv nccrnegoBaHUs:

1) n3yyeHme ponu 3KOHOMUKU B hopmupoBaHnn obLue-
CTBEHHbIX OTHOLLEHWN;

2) aHanuM3 BNUSAHWUA coumanbHbIX akTOPOB Ha 3KOHO-
MU4eckoe pasBuTuE;

3) oueHKa B3aMMOOENCTBUSA IKOHOMUKM U coLMarnibHOWM
crnpaBefnvBOCTY;

4) wuccnegosaHve ponuv rocydapctsa B perynupoBaHumn
3KOHOMMKMN.

MnoTesa: B3aMMOCBSA3b MeXAy 3KOHOMUYECKMM POCTOM
n coumanbHbiM BrnarononyynemM MMeeT 3HauYUTeNbHOe BNUSA-
HWe Ha coumnanbHble CTPYKTYPbl M SKOHOMUYECKOEe pasBuUTUE.

MeTogbl nccneqoBaHUSA BKAKOYAKOT aHanua nurepaTypbl:
00630p CyLEeCTBYIOLLMX TEOPUIN, UCCNEOOBaAHUN, CTaTUCTUYe-
CKMX AaHHbIX 1 Ny6rnvkaumm no Teme B3aMMOCBA3N IKOHOMMU-
K1 1 obLuecTBa.

JocTurHyTble pesynsraThl:

1) onpeaeneHne BAUAHUS 9KOHOMUYECKMX NMPUHLMMNOB U
NONMUTUKM Ha pasnuyHble cdepbl Xn3Hu obLlecTsa;
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2) paspaboTka pekoMeHOauunh And ynydleHUs Coum-
anbHOM N 9KOHOMWYECKOMW MOSIMTUKM C YYETOM BbISIBIIEHHbIX
B3aNMOCBSA3EN.

OKOHOMMKA UrpaeT 3HadYUTENbHY pPofb B hopMmpoBaHmMM obLiecTBa, B KOTOPOM Mbl XKU-
BeM. B3anmocBsasb Mexagy 3KOHOMUKOM 1 OBLLECTBOM CIIOXHA, MHOrOrpaHHa u NOCTOAHHO pas-
BuBaetcs. OHa oxBaTbiBaeT LUMPOKUI CMNEKTP AMHaAMWUKKW, BKMOYasl pacrnpeneneHne OoOXOAoB,
HakonneHne GoraTtcTBa, couManbHyt0 MOOWUNBHOCTb M OOCTYN K pecypcaM. [NoHumaHue 3Toun
B3aMMOCBSA3N HEOBX0ANMMO AN MOHMMAaHUS PYHKLNOHNUPOBAHWST COBPEMEHHbIX OOLLECTB U pe-
LUEHNS] pasfMYHbIX coumarnbHbIX, MOMUTUYECKMX U IKOHOMMUYECKUX MPOoOnemM, C KOTOpPbIMU Mbl
cTankuBaemcs. B atonm ctatbe Mbl Uccnegyem CrioXHble CBS3M MeXOy 3KOHOMMKOM u obLie-
CTBOM, BHMKAsi B TO, Kak 9KOHOMUYECKME MPUHLMMbI BAUSIOT Ha couManbHble CTPYKTYpbl U Ha-
obopoT.

M3yyass aKOHOMUYECKME MOCNEeaCTBMS TakoW MONUTUMKM AN 6onee LWMPOKUX coumnarbHbIX
npobnem, Takux kak 6eaHOCTb, HEPAaBEHCTBO AOXOAOB M coumarnbHasi MOBUITbHOCTbL, uccneno-
BaHME MOXET AaTb LeHHy nHdopmaunio gnga paspabotkm 6onee adhekTUBHOM coLmanbHOM 1
3KOHOMMYECKON NonNuTUKWA. bnarogaps TwatenbHOMY aHanuay OaHHbIX U AeTanbHOMY NoHUMa-
HUIO NeXallmx B UX OCHOBE MEXaAHN3MOB MCCIe4OBaHNE MOXET NpeanoXnTb HOBble B3rMsdbl Ha
TO, KaKk MOXHO MCMNOMb30BaTb 3KOHOMMYECKYIO MOMUTUKY OMs1 PELUeHUs coumanbHbixX npobnem,
BHOCS1 BKJ1af B Hay4Hble 3HaHMsI B 0611acTn SKOHOMUKN U O0LLEeCTBa.

OKOHOMMKA WUrpaeT KIHYEBYHD porib B DOPMUPOBAHUN CBA3€EW C OOLLECTBEHHOCTLIO He-
CKONMbKMMM cnocobamu.

Bo-nepBbiX, A4eATENbHOCTL MO CBA3AM C 0OLLECTBEHHOCTBIO YacTO HanpaBreHa Ha MoBblILLe-
HWe penyTaumm n gobpoxenarenbHOCTM KOMNaHUn UM opraHM3auun B rnas3ax ee 3anHTepeco-
BaHHbIX CTOPOH, BKITOYasA KIIMEHTOB, MHBECTOPOB, COTPYOHUKOB U LUMPOKY OBLLECTBEHHOCTb.
OKOHOMUYECKME MOKasaTenn KoMnaHun, Takme Kak ee npubbinibHOCTb, A0MNS pbiHKA U Nepcrnek-
TMBbI POCTa, MOTYT B 3HAYUTENbHOW CTEMEHM MOBMUATL HA €e penyTauuio 1, cnegoBaTenbHo,
Ha ee ycunus no cBsA3AM C OBLECTBEHHOCTbIO. BbiCOKMe aKOHOMUYECKME MoKasaTenu MoryT
obecneunTb KOMMNaHUM GornbLUe PecypcoB U AOBEPUSI, KOTOPbIE MOryT ObITb MCNOMb30BaHbl ANA
CO34aHNs NONOXUTENBHOIO NMUIKa U 3PPEKTUBHOIO B3aUMOAENCTBUS C 3aUHTEPECOBAHHBIMMN
CTOPOHaMW.

Bonee TOro, 3KOHOMMYECKME YCITOBUS U TEHOEHLUMM TAKKE MOTYT CYLLECTBEHHO BIUSTL Ha
cTpaTterMn n TakTUKy CBSA3€EN C 0BLLEeCTBEHHOCTbIO, MCMOMb3yeMble opraHusaunamu. Hanpumep,
BO BpeMSsl 93KOHOMWYECKOro craga KoMMnaHusIM MOXET noTpeboBaTbCs COCPEAOTOUNTLCH Ha aH-
TUKPU3NCHOM KOMMYHUKaLMK 1 YNpaBieHnn penyTaumnen B OTBET HA YBOSbHEHUS, (DUHAHCOBbLIE
Heygaun Unu gpyrne HeratuBHble nocrencteus. C Apyror CTOPOHbI, B NEPUOL 3KOHOMMUYECKO-
ro pocta KOMMaHUM MOryT COCPeAOTOUUTLCA Ha MPOABMXXEHUM HOBLIX MPOAYKTOB, NiiaHax pac-
LUNPEHMS U MHMUMATMBAX B 0OnacTy KOpnopaTtuBHOM CoLManbHONM OTBETCTBEHHOCTU, YTOObLI 13-
BMneYb Bbirogy v3 6raronpuaTHbIX 9KOHOMUYECKNX YCIIOBUN.

OKOHOMMYeCKas NONUTUKA M HOPMATUBHbIE aKTbl MOTYT OKa3blBaTb NPAMOE BNUSIHWE Ha Ae-
SATENbHOCTb OpraHu3auun no cBA3sIM C OOLWECTBEHHOCTLIO. Hanpumep, M3MeHeHUs1 B Hamoro-
BOM 3aKOHOLaTENbCTBE, NpaBuiiax TOProBIM UMK 3KOSTOMMYECKON MNONUTMKE MOryT notpeboBaTb
yCuUnui no MHOOPMUPOBAHUIO 3aUHTEPECOBAHHBLIX CTOPOH O TOM, KaK 3TU U3MEHEHUs NoBnAus-
0T Ha KoMnaHuto. CneunanncTbl No CBA3sIM C 0OLLECTBEHHOCTLIO AOMKHbI ObITb OCBEAOMIIEHDI
00 9KOHOMMYECKOW NONMUTUKE U ee MOTeHUnanbHOM BAUSIHUM Ha OpraHu3aumio, YTobbl COOTBET-
CTByHOLLMM 06pa3omM hopMmpoBaTb CBOM KOMMYHUKALMOHHbIE CTpaTeru.

Kpome Toro, aKoOHOMUKa Takke MOXET BNUATb Ha Meauna-nangwadT n cnocobbl B3anmogen-
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CTBMS OpraHM3aumi ¢ 06LLEeCTBEHHOCTbIO. QKOHOMUYECKME (DAKTOPbI, TakMe Kak pacxodbl Ha pe-
Knamy, mogenu notpebneHns megua v passutve LUEPPOBLIX MeAMa, MOTYT BNUATb Ha KaHanbl
N METOAbI, UCMONb3yeMble ANa AeATENbHOCTM MO CBSA3AM C 06LecTBEHHOCTbI. Cneunanuctam
Mo CBA35IM C 0BLLECTBEHHOCTBIO HE06X0AMMO OCTaBaTbCH B KypCce 3TUX 9KOHOMUYECKUX TEHAEH-
uni, 4ToBbl 3D(PEKTUBHO OXBaTbIBATL CBOKO LENEBYO ayauToOpuio 1 B3aMOLENCTBOBaTb C HEW.

CouwmarnbHble akTopbl MOTYT OKa3blBaTb 3HAYUTENbHOE BMMSHME HA 3KOHOMWYECKOe pas-
BUTUE Pa3nNnyHbIMK cnocobamu.

Bo-nepBbix, ypoBeHb 06pa3oBaHNsi M HaBLIKOB HAacCeneHWst MOXET BMUATb Ha 9KOHOMUYe-
ckoe passutme. Xopolo obpasoBaHHasa 1 KsanuduumpoBaHHas paboyasi cuna MoxeT crnocob-
CTBOBaTb WMHHOBAUWSIM, MOBBILIEHNIO MPOU3BOAUTENBHOCTU U 3KOHOMWYECKOMY POCTY. Takum
obpasom, nHBecTnUMN B obpasoBaHMe 1 y4ebHble NporpaMMbl MOTyT OKa3aTb MOMOXUTENbHOe
BMUSIHME Ha 9KOHOMUYECKOe pa3BuTHe.

CoumarnbHble akTopbl, TakMe Kak reHaepHOe paBeHCTBO M couMarnbHas MHTerpaunsi, Bax-
Hbl ANS1 9KOHOMMYECKOro pa3BuTust. XKeHLMHbI 1 MapruHanM3MpoBaHHbIe rpynnbl YacTo CTanku-
BalOTCHA C NPENATCTBMAMM B JOCTYNe K 0Opa3oBaHuWio, 30paBOOXPAHEHMNIO Y BO3MOXHOCTSIM Tpy-
AOYCTPONCTBA, YTO MOXET MpenAaTCcTBOBaTb 9KOHOMUYECKOMY pocTy. CopevicTBue reHgepHOMy
paBeHCTBY M COUManbHOW UHTErpaLumn MOXeT NOMOYb MOMHOCTLIO PACKPbITh NoTeHuman obLe-
CTBa U CTMMYNUPOBaTb IKOHOMUYECKOE pasBUTUE.

CoumanbHas cTabunbHOCTb N CMMOYEHHOCTb SBMASIOTCS KNOYEBBLIMU (DaKTOpaMu 3KOHOMMU-
yeckoro pa3suTus. Monutuyeckas cTabunbHOCTb, couManbHOe AOBEpUe U CUIbHbIE MHCTUTYTI
ynpaBneHus co3gatT cpedy, GnaronpuaTCTBYIOLLYIO MHBECTUMUMSAM, NpeanpuHUMaTtenscTey U
3KOHOMMYeckoMy pocTy. C Apyroi CTOPOHbI, coumanbHble BONTHEHWUS!, HEPaBEHCTBO U KOPPYNUmMs
MOryT CAepXMBaTb MHBECTULIMN N MPENATCTBOBATb 9KOHOMUYECKOMY Pa3BUTUIO.

3poopoBbe 1 Bnarononyyme SBASIOTCSH BaXXHEWWMMWU couManbHbIMU dakTopamu, KOTopble
MOryT MOBMUATb HA 3KOHOMMYECKoe pa3BuTre. 300poBoe HaceneHne bonee NPOAYKTUBHO U MO-
XeT cnocobcTBOBaTb IKOHOMUYECKOMY POCTY CTpaHbl. [10CTyn K 34paBOOXPaHEHUI0, cCaHUTapum
N MUTaHMIO SBNSIOTCA BaXHbIMW COLManbHbIMU AETEPMUHAHTAMW 3KOHOMUYECKOrO Pa3BUTUSI.

CoumanbHble akTopbl, Takme kak 06pa3oBaHue, reHaepHOe paBeHCTBO, coumarnbHas nHTe-
rpaumns, coumanbHasa CTabunbHOCTb M 30paBOOXpaHeHMe, UrpatoT peLuatoLLyo ponb B hopmu-
POBaHWM 3KOHOMUYECKOrO pasBuTus. [paBuTenbCTBamM M AUPEKTUBHBIM OpraHam HeobxoamMMmo
yunTbiBaTh 3TN coumarnbHble akTopbl, YTOObI co3aaTh cpeay, CMOCOOCTBYIOLLYIO UHKIO3MBHO-
MYy 1 YCTONYMBOMY 3KOHOMUYECKOMY POCTY.

OKOHOMMKA M coumanbHas CnpaBeasIMBOCTb HEPa3pbIBHO CBA3aHbl, MOCKOMbKY 3KOHOMMU-
Yyeckue CUCTEMbl M MONUTMKA MOryT OKasbiBaTb rNybokoe BnusHWE Ha pacnpegeneHve 6orart-
CTBa, BO3MOXHOCTEN 1 pecypcoB BHYTpu obuiecTBa. CoumnanbHasa cnpaBeannBoCTb OTHOCUTCS K
cnpaBeanvMBoMy o6palleHuo CO BCEMM MIOABMW U OXBaTbIBAET LLUMPOKUIA KPYr BOMPOCOB, BKIHO-
yasa 6egHOCTb, HEPaABEHCTBO, AUCKPUMMHALIMIO M AOCTYN K 06pa3oBaHuMio U 30paBOOXPaAHEHNIO.

OKOHOMUMYECKaa NONUTMKa, Takasi Kak HarnoroobrnoxeHue, TpygoBOe 3akoHO4ATENbCTBO U
nporpammbl coumanbHoro obecneveHms, MoxXeT nnbo ycyrybutb, nnbo CMArYMTb COLMArbHYHO
HecnpaBeanMBoCTb. Hanpumep, perpeccuBHble HamoroBble CUCTEMbI, KOTOPbIE HEMPOMOpLMO-
HanbHO OBPEMEHSIOT NUL, C HU3KUMU OOXO4aMU, MOTYT yBENUYNTb HEPABEHCTBO B A0XOA4ax, B
TO Bpems Kak MporpeccvBHas HamoroBas MonuTtuka, Tpebytowas ot boratbix nnatute Gomnee
BbICOKMI MPOLEHT OT CBOEro Aoxo4a, MOXEeT NoModb nepepacnpegenuTb 6oraTtctBo U cnocob-
CTBOBaTb COLMAaNbHOW CNpaBeanMBoOCTU. AHaNorMyHbIM 06pa3oM 3aKOHbl O MUHWMarbHOW 3a-
paboTHOM nNnarte un npasuna Ha paboyem MecTe MOryT NOBNUSTL HA AKOHOMUYeckoe brnaronony-
Yyre 1 npasBa paboTHUKOB, OCOBEHHO TeX, KTO HaXoQUTCS B MaprimHanu3npoBaHHbIX U YA3BUMbIX
cooblLLecTBax.
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JocTtyn kK 06pa3oBaHNio N 30pPaBOOXPAHEHNIO TAKKE SBNSAIOTCH BAXXHENLLMMN KOMIMOHEHTaMMN
coumanbHOW CnpaBeanMBOCTU, MOCKOSbKY OHU HanpsiMyk BAWUSILOT Ha CMOCOOHOCTb YeroBeka
pobuBaTbCs ycnexa v npoueTatb B obLiecTBe. JKOHOMUYECKasa nonutuka, obecneynsatroLlas
[OoCTynHoe obpasoBaHWe M 34paBoOOXpPaHEHME LS BCEX, MOXET NMOMOYb BbIPOBHSATL YCOBMS
Urpbl U YMEHbLUNTb HEPABEHCTBO, OCHOBAHHOE Ha COLManbHO-3KOHOMUYECKOM CTaTyce.

OKOHOMMYECKOE pasBUTME U POCT HE OOMKHbI MPOUCXOAUTL 3a CHET COLMarbHOW crnpaBea-
NUBOCTU. YCTOMYMBAs U UHKMIO3UBHAsA SKOHOMMYEcKas NonnTuka Heobxoamma Ans cogencTBus
coumnanbHOW crnpaBeasIMBOCTU, rapaHTUpysi, YTO BbIrOAbl OT 3KOHOMMYECKOro nporpecca oyoyT
pacnpefenaTbCst Mexay Bcemu YneHamm obLlecTBa, a He A0CTaHyTCst HEMHOTMM MPUBUIErMPO-
BaHHbIM.

YcTpaHeHne 3KOHOMUYECKUX AUCMPOMNOpUMA U COAENCTBME CoUMaribHOW CnpaBensiMBoOCTU
TpebyloT KOMMMEKCHOrO MOAXOAA, YYMTbIBAKOLLEro nepeceyeHne pacoBon, reHaAepHONn, Knacco-
BOW M APYIMX coumanbHbIX MOEHTUYHOCTEN. NHTerpnpys 3KOHOMMYECKY M COLMaribHY Nonu-
TUKY, OOLLEeCTBaA MOIyT CTPEMUTBLCS K AOCTUXKEHMIO Bonee paBHONPaBHbIX Pe3yrbTaToB ANs BCEX
nogen. 3To MOXET BKINHOYATb NEPEOCMbICIIEHME TPAOULMOHHBLIX 3KOHOMUYECKMX MOAENeEN U
yaeneHne npuopuTETHOrO BHUMaHMS 6narononyymo 1 npaBsaM MapriHanm3mpoBaHHbIX U Haxo-
Osawmxcst B HebnaronpusaTHOM NOMoXeHUn coobluecTB. Takon noaxoa nomMoraet co3gaTth bonee
cnpaBeiMBoe OOLLECTBO, IAe Y KaXAoro eCTb BO3MOXHOCTb 4OOMTLCS ycnexa 1 NpouBeTaThb.

Ponb rocygapcTtea B perynmpoBaHumM 3KOHOMUKN U 0BLLecTBa MHOrOrpaHHa u crioxkHa u Mo-
XKET CUNbHO BapbMPOBATLCA B 3aBMCUMOCTM OT KOHKPETHOW MONMMUTUYECKON M 3KOHOMMUYECKOMN
cUCTeMbl faHHOM cTpaHbl. OgHako B LEeNnoM rocygapcTBO UrpaeT LEHTpanbHy0 posib B co3aa-
HUK, obecneyeHnn cobnogeHns 1 MOHUTOPUHIE 3aKOHOB M HOPMAaTUBHbLIX akToB Anist obecneve-
HUS cnpaBeanuBoOM 1 PyHKLMOHANBHOM 3KOHOMMKM, @ Takke Afs cogencTaus obwemy bnaroco-
CTOSIHMIO 1 6e30MacCHOCTU CBOMX rpaykaaH.

C TOYKM 3pEeHMsT IKOHOMMKUN TOCYAapPCTBO HECET OTBETCTBEHHOCTb 3a CO3daHMne n obecnede-
HWe cobnaeHns 3aKOHOB M HOPMATMBHbLIX aKTOB, PErynypylowmnx pasnnyHble acnekTbl 3KOHO-
MUYECKOW OeATENbHOCTU, Takue Kak TpygoBas NpakTuka, oxpaHa OKpyXarolwen cpeabl, 3awuTa
npaB NOTPedMTENEN 1N KOHKYPEHLMS. DTO MOXET BKNOYaTb B ce6H yCTaHOBNEHNE 3aKOHOB O MU-
HUManbHOM 3apaboTHON Nnarte, perynupoBaHne yCnoBu Tpyaa, BBEAEHME HANoroB 1 Tapndos,
a Takke co3gaHne aHTMMOHOMOMBbHOIO 3aKoHO4AaTENbCTBA A1 NPeaoTBPaLLEHMS MOHOMOUN 1
HenobpoCcoBECTHOWM OenoBoKn NpakTUKK. focyqapcTBO MOXET Takke NpefocTaBnsaTb cybenaunm,
CTUMYNbl U apyre doopMbl NOAOEPXKKN OMNPEAENEHHbIM OTPaCNAM UMM CEKTOpPaM C LIENbI0 CTU-
MYIMPOBaHMUS 93KOHOMMUYECKOro pocTa U pas3BuUTUS.

locynapctBo urpaet Gonbluyo porb B obecneveHun 1 nogaepxaHun B pabodem coctos-
HUN OBLLECTBEHHOW MHAPACTPYKTYPbI, TAKOM KakK TPaHCMOPT, CBA3b M SHEpPreTu4eckne cucte-
Mbl, KOTOpble HEOOX0AMMbI ANA PYHKLUMOHMPOBAHUA 3KOHOMUKM. OHO Takke 4acTo y4acTByeT B
perynMpoBaHUn OMHaAHCOBLIX PbIHKOB, OAHKOBCKMX CUCTEM U AEHEXHO-KPEOUTHOM MOSIUTUKU C
Lenblo noaaepxaHust cTabunbHOCTU U NPeaoTBPaLLEHNS SKOHOMUYECKUX KPU3NCOB.

C To4km 3peHusa obLiecTBa, rocyqapcTBO HECET OTBETCTBEHHOCTb 3a YCTaHOBeHue n obe-
cnevyeHne cobnogeHnst 3aKOHOB U NOA3AaKOHHbBIX aKTOB, 3allMLlalomx npaesa 1 bnarononyyune
ero rpaxgaH. 9T0 MOXET BK/YaTb 3aKOHbI, perynupylowue rpaxaaHckue npasa, TpyaoBble
npaea, 34paBooxpaHeHne, obpasoBaHue, coumnanbHoe obecneveHne, obLecTBEHHYO bedonac-
HOCTb M OXpaHy OKpyKatoLen cpefbl. [ocyaapcTBO Takke UrpaeT peLlarroLLlyo ponb B npeno-
CTaBrieHun OBLLECTBEHHBLIX Oriar n ycrnyr, TakMx Kak 34paBooXpaHeHue, obpa3oBaHMeE U couu-
anbHas NOMOLLb, KOTOopble HeobXxoanMbI Ansa obLero 6narococTosiHMa obLecTaa.

Ponb rocygapctBa B perynvpoBaHMM 3KOHOMMKM U OOLLECTBa HanpasrieHa Ha co3gaHue
cnpaBeniMBon, PyHKUNOHANbHOW 1 chanaHCMPOBaHHOW CUCTEMbI, CMOCOOCTBYIOLLIEN 3KOHOMMU-
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YeckoMy POCTY, obecneumBaloLLEN coumnanbHyO CnpaBeasIMBOCTb W 3alumuatowlen bnarococro-
sHMe 1 6e30NacHOCTb CBOMX rpaxkaaH. OTO MOXET npeanonaratb yCTaHOBNEHNEe TOHKOro 6anaH-
ca Mexay NOOLUPEHNEM PbIHOYHOW KOHKYPEHLMM M NMYHOM cBOBOAOW, a Takke obecneyeHnem
HeobXoaMMOro perynmpoBaHns U NOAAEPXKKN NS NOAAEPKAHNSA CTabMIbHOIO U cnpaBeasiMBoro
obLecTBa.

Pacnpegenenune pecypcoB, pacnpegerneHme Goratctea, a Takke MOAENV NPOU3BOACTBA U
noTpebneHnss — Bce 3TO UMEET 3HaYMUTENbHbIE NOCNeacTBMUA AN oOLlecTBa B LIENIOM.

OKOHOMMYecKas NONMUTUKA U PeLLeHUsl, MPUHUMAaeMbIe NPaBUTENbLCTBAMMU, NPeanpuUATUSMM
M YaCTHbIMU ML aMK, OKasbiBaloT LUMPOKOMAacCLUTabHOEe BO3AENCTBME HA pasfuyHble acnekTbl
obLiecTBa, BKIOYas 3aHATOCTb, HEPABEHCTBO AOXOAO0B, COLUManbHYyt0 MOBUITBHOCTbL M JOCTYN K
TOBapam nepBon HeobxoguMocTu u ycnyram. KpanHe BaXHO npu3HaBaTb B3aMMO3aBUMCUMOCTb
3KOHOMMKMN N 0obLeCcTBa M y4nTbiBaTb Gonee LWMPOKME coumarnbHble NOCNEACTBUA SKOHOMUYE-
CKOW OEeATENbHOCTU U NOSNUTUKMN.

Bonee TOro, aKOHOMUYECKME TEOPUM U MOLENN CnefyeT KPUTUYECKM OLEHMBATb B KOHTEK-
CTe MX coumarnbHbIX MOCNEACTBMI U ATUYECKNX COOBpaxeHun. bnarononyune otgenbHbIX Ny
COo0b6LLECTB SOMKHO 3aHUMaTb LeHTpanibHOE MECTO B SKOHOMUYECKOM aHanmse n NpUHATUN pe-
LEeHN, a He cocpesoTavymBaTbCa UCKITIOUUTENBHO HA MakCMMU3aumm 3KOHOMUYECKOrO pesyrib-
Tata unm a3 PEKTUBHOCTM.

B cBeTe CNOXHbIX B3aMMOOTHOLLUEHWUI MeXOy 3KOHOMWKOW M OBLLeCTBOM AN MOMUTUKOB,
3KOHOMWUCTOB W rpaxdaH BaXXHO y4yacTBOBaTb B COAEpXaTeribHOM Auarnore v KosifeKTUBHbIX
OencTBuaX no npoaBwxkeHuto 6ornee cnpaBeasiMBOM M YCTOMYMBOW SKOHOMUYECKOW CUCTEMBI,
CrnocoOCTBYHOLLEN NHKITIO3UBHOMY POCTY, COLMAribHON CNIIOYEHHOCTU U Pa3BUTUIO YENOBEYECKO-
ro noteHumana. Pewas akoHoOMmM4yeckne npobrembl CoLManbHO OTBETCTBEHHbIM W MHKITHO3MB-
HbiM 0Opa3oM, Mbl MOXeM paboTaTb Hafg co3gaHMeM Oornee crnpaBeasiMBoro M NPOLBETAOLLENO
obLllecTBa Ons BCEX.
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The Relationship of the Economy with Society
A.O. Vlasova, O.V. Voronkova

Russian State Hydrometeorological University,
St. Petersburg (Russia)

Key words and phrases: relationship; state; society; social justice; social factors; econo-
my; economic development.

Abstract. This article is devoted to the study of the relationship between the economy and
society. The paper examines the role of economics in the formation of public relations, the influ-
ence of social factors on economic development, the interaction of economics and social jus-
tice, the role of the state in regulating the economy and society.

The aim of the study is to study how economic systems and policies affect social well-being,
human development, inequality and other major social problems.

The relevance of the study of the relationship between economics and society lies in under-
standing the impact of economic principles and policies on various aspects of society.

The scientific novelty of the research lies in the study of new paradigms and methodologies
for analyzing the interaction of the economy and society.

Research objectives:

1. The study of the role of economics in the formation of public relations.

2. Analysis of the impact of social factors on economic development.

3. Assessment of the interaction of economics and social justice.

4. The study of the role of the state in regulating the economy and society.

Hypothesis: The relationship between the economy and society has a significant impact on
social structures, economic development and social well-being.

Research methods include literature analysis: a review of existing theories, research, statis-
tical data and publications on the topic of the relationship between economics and society.

Achieved results:

1. Identification of key aspects of the relationship between the economy and society.

2. Determining the impact of economic principles and policies on various spheres of society.

3. The proposal of new methodologies for analyzing the interaction of the economy and
society.

4. Development of recommendations for improving social and economic policy, taking into
account the identified relationships.

© O.B. BopoHnkoBa, A.O. Bnacoea, 2024
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AHanus3 n nepcneKkTuBbI pa3BUTUA Typu3Ma
B ApKTU4YeCcKou 30He PP

A.C. Knumos, O.B. BopoHkoBa

@rb0Y BO «Poccutickuli 2ocydapcmeeHHbIU
2udpomemeoporioaudecKkull yHugsepcumemy,
2. CaHkm-llemepbype (Poccus)

KnioueBble crnoBa u dppa3bl: apKTUHECKUA TypusmM;
BHYTPEHHUA TYpU3M; rocyaapcTBeHHas nogaepxka Typusama;
3KoHOMUKa pernoHos; SWOT-aHanus.

AHHoTauusa. C uLenbio M3y4yeHUs1 NepcrnekTuB apkTude-
CKOro Typuama B Poccuy npoBeaeH aHanma TekyLero cocto-
SAHWS OTpacnu, rocnoaaepPXkn U AanbHENLWnX BO3MOXHOCTEN
pocTa. Micnonb3oBaHbl MeTOAbl COOpa cTaTAaHHbIX, aHanusa
HopmatumBHon 6a3bl 1 SWOT. NokasaH noTeHuman BHYTPEH-
Hero n Bbe3gHoro Typuama B ApKTUKe, Nogaepka rocyaap-
ctBa. OTMeYeHbl OorpaHNYeHNss UHAPPACTPYKTYPHOrO U Knu-
MaTudeckoro xapakrtepa. CaenaH BbIBOL O NEPCNEKTUBHOCTHU
apKTUYECKOro TypmamMa a1 9KOHOMUKM PErMOHOB.

Typuctudeckaa oTpacrnb 3KOHOMUKM B Poccum guHammnyHo passuBaetcs. C 2018 . no
2022 r. o6bem ycnyr TYpUCTUHECKUX OpraHu3aumn Bblpoc Ha 26 %, a ob6bem ycnyr rocTuHuy, —
Ha 37 %, HECMOTPSA Ha NOYTU ABYyKpaTHOe nageHue BO Bpems naHaemuum [1]. B ocobom nono-
XXEHUN OCTaeTCs BHYTPEHHUN Typuam. B cuny oCrnoXXHeHWs BHeLLUHenonuTuyeckon o6CTaHOBKM
pag TYPUCTMYECKUX HanpaBreHn, B OCHOBHOM CBSI3aHHbIN C €BPONENCKMMN CTpaHaMK, OKasbl-
BaeTcAa HegocTyneH Ansa rpaxgaH P®. Kpome Toro, HebnaronpuaTHbI OOMEHHbIN Kypc BRMsieT
Ha NpeanoyTeHUs rpaXkaaH B CTOPOHY HarnpasBreHumn, He CBA3aHHbIX C JONMapoBbIM UMM €BPO-
obmeHomMm.

B cBSA3M C 9TMM TYPUCTUYECKUIA CEKTOP OPYKECTBEHHbIX CTPaH, a Takke HanpaBneHus BHY-
TPEHHero Typuama nosy4arT AOMOSMHUTENbHbIE KOHKYPEHTHbIE npenmywiecTtsa. [encresutens-
HO, YNCNO KOMMEKTUBHbLIX CPeACTB pasmelleHns (HOY4eBOK Ansd TypuctoB) B PP yBenuumnoch
¢ 2018 r. (ponanHgeMuiHbein rog) ¢ 283,2 MnH o 318 mnH B 2022 r., NONHOCTLIO HUBENMPOBAB
KpaTKOBpPEeMEHHbIN Cchaf, CBA3aHHbIA C CaHUTapHO-aNuaemMuornornyeckon cutyaumen [1]. A co-
rmacHO mccnegoBaHulo AreHTcTBa cTpaTtermvecknx mHmumatme B 2023 1., 66 % pecnoHOeHToB
n3y4aloT BO3MOXHOCTW oTnycka B Poccun, a n3 mexagyHapoaHbIX HanpasneHui 6onblue Bcero
npegnoynu 6el ctpaHbl 6eiBwero CCCP, Typuuio nnn benapychb [2].

Taknm obpas3om, pasBuMTME BHYTPEHHEro Typu3ma CTaHOBUTCHA BCe Oonee akTyanbHbIM
N 3KOHOMMYECKN nepcrnekTuBHbIM. OOHUM U3 HanpaereHun Typuama, K KOTOPOMY NPUKOBAHO
fonbLIOe KONMMYECTBO BHUMAHUSA rocyaapcTsa, sBAsSeTcs apktuyeckoe. OTpacib MOXET cTaTb
3KOHOMMYECKUM ApariBepoM U NpUBMeYb MHBECTULMU B CEBEPHble pervoHbl. B cBA3M ¢ aTnm
Heobxo4MMO pacCcMOTPETb BO3MOXHOCTU pas3BUTUA Typuama B ApKTnyeckon 3oHe PO B HacTos-
LLer NONUTUKO-IKOHOMUYECKON cuTyaumu. [Ing aToro HeobxoaAnMo OCBETUTL pPAL NOATEM:
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1) coBpeMeHHOe COCTOsIHME M HeaBHUE U3MEHEHUSA B CEKTOPE POCCUMCKOro apKTUYECKOro
Typu3ma;

2) mepbl rocyaapCTBEHHOW NOAAEPXKKN apKTUYECKOro Typmama B PO;

3) MepcnekTuBbl U PUCKU PasBUTUS apKTUYECKOro TypuaMa B ApPKTUKE B MOMUTUYECKOM U
3KOHOMMWYECKOM KOHTEKCTaX.

CoBpeMeHHOoe COCTOsiHMe U HelaBHMUEe U3MEHEeHUs
B CEKTOpe POCCUINCKOro apKTU4eCcKoro Typuama

CornacHo MHBecTMUMOHHOMY nopTtany ApKTuieckom 30Hbl Poccum, Poccus Haxoamtcsa Ha
YETBEPTOM MECTE CPean apKTUYECKMX CTPaH MO eXerogHoMy umcny TypucToB (1,2 MfH ven. 3a
2020 r.) [3]. B 2022 1. n 2023 r., no gaHHbIM PoccTtaTa, YMcno TypuCcTU4EeCcKnx noesaok B 9 apktu-
YECKUX PErmMoHOB CTpaHbl coctaBurno 2,1 n 3,9 MnH cooTBeTCTBEHHO [4]. CTOMMOCTb apKTuye-
CKOro Typa HauduHaetcd ¢ 50 Teic. py6., 4TO conocTaBMMo ¢ Boree nNonynsapHbIMU HanpaBreHns-
MU BHYTpeHHero Typuama [5]. 14 % poccusiH NposBNASNM 3anHTEPECOBAHHOCTb B MyTELUECTBUN B
ApkTuky B 2023 1., ons cpaBHeHus: 33 % B MockBy n CankTt-lNetepbypr, 47 % Ha KaBkas, 38 %
Ha OanbHuin BocTok [3].

Haunbonee nonynspHbIMK HanpasneHUsMU A5s apKTU4ecknx TypuctoB aenstoTca Conoseu-
Kne ocTpoBa, c. Tepubepka B MypmaHckon obnactm n XmbuHbl. [NocewaoT gaHHbIe MecTa B
OCHOBHOM XUTenu Gnvmkanwmx CToNMYHbIX permoHoB — CaHkT-INeTepbypra n Mockebl. CornacHo
aHanmay OT3blBOB MO AaHHbIM HanpaereHusM, TypuctoB Gonblue BCero npuBrekarT KpacuBas
npupoaa 1 yeouHEHHOCTb, a OTTallKMBatoT Nnoxasa MHGpacTpykTypa 1 TpaHcnopT [6].

OkOHYaHMe naHgeMumn Takke CnoCOBCTBYET YBENUYEHMIO TYPUCTUYECKOro MOTOKa, B TOM
yucne No apkTU4eckoMy HanpasneHuto. C sHBapa No ceHTabpb 2023 . MHOCTPaHHbIE rpaXaaHe
nepeceksin POCCUNCKY0 rpaHuuy 429 Tbic. pas. Jlugepom no konmnyecTBy Bbe3goB B Poccuto
octaetca Kutan — 105 Tbic. (anga cpaBHeHus: epmaHnga — 42 Toic., Typums — 34 TbIC.) [7]. He-
CMOTPS Ha TO, YTO Noka ApKTUKa He Morb3yeTcs 0cobow NoNynApHOCTLIO CPean KUTaWCKMX Ty-
puctoB B Poccuu, BNoXeHnst B MHAOPACTPYKTYPY M NPOOBMKEHUE apKTU4eckoro 6peHaa cpeam
ueneson aygutopum KHP moxeT cnocobCTBoBaTb YBEMUYEHUIO TYpUCTMYECKOro noToka. Kpo-
Me Toro, Kutawn, 3aMHTepecoBaHHbIV B apKTUYECKOM COTPYOHUYECTBE, MOXET CTaTb eLle OOHUM
3HaYUTENbHBIM UCTOMHUKOM MHBECTULINIA B TypuUCTUYeCKyto oTpacnb Cesepa [8].

Mepbl rocynapcTtBeHHOM noaaepKKkn apkTuyeckoro typusma B PO

CornacHo MuHuctepcTBy no passutuio JanbHero BocToka n ApKTUKK, HA OAHHbIA MOMEHT
peanusyetca 121 npoekT B cdepe Typuama B ApKTUHECKOM pernoHe Ha cymmy 38,8 mnpg py6.
[ns TYpUCTUYECKNX MHULMATUB peann3oBaH NIbrOTHbIN pexum. [ns cTpoMTenscTea HOBbIX MECT
pasMeLleHus 1n oTabiXxa npegnpuHuMaTenu MoryT MCnonb3oBaTh NporpaMmmy ApPKTUYECKUIA Fek-
Tap [9]. B 2022 r. 29 % 6usHec-cybbeKkTOB BOCMONb30BaNNCh rocygapCTBEHHbIMU rpaHTaMn Ha
pasBuTMe Typuama, a 28 % npegnpuHumMarenen nonyyvanu cybeuamm [3].

nepCHeKTMBbI U PUCKU PA3BUTUA apPKTUYECKOIro TypusmMa
B ApKTVIKe B NOJINTU4ECKOM N SKOHOMUYECKOM KOHTEeKCTax

[lna cuctematumsauum aHanmaa NnepcnekTnB TYPUCTUYECKOTO CEKTOpA PYCCKoM APKTUKM noa-
xoauT uHcTpymeHT SWOT-aHanmsa, B pamkax KOTOPOro MOXHO BblAENUTb CUIbHbIE U criabble
CTOPOHbI, BO3MOXHOCTM U Yrpo3bl.
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CurnbHble CTOPOHBI:

— YHUKanbHbIA NaHgwadT, prnopa u dayHa pernmoHa;

— Oonbline BO3MOXHOCTU ANS PaA3BUTUSA IKONMOTMYECKOro, MPUKIHOYEHYECKOr0 U 3THOTY-
pu3ma;

— noadepkka rocyaapctsa B BUAE NbroT, FPaHTOB M NporpamMmm pas3BuTus.

Cnabble CTOpPOHbI:

— CNOXHble KNUmMaTu4yeckune ycrnoBus;

— HepasBuTas UHPACTPYKTypa (4oporun, TpaHCMopT, CBSA3b);

— BbICOKas cebecToMMOoCTb YCnyr U OCTaBKM TYpUCTOB;

— cnabas y3HaBaeMoCTb TyprnpoayKTa.

BoamoxHocTu:

— POCT crpoca Ha BHYTpeHHUI Typusm B Poccuu;

— npuBrieYeHne NHBECTOPOB AN NPOEKTOB B cdhepe Typu3ma,

— pasBuTUE cybcnanpyemblx ene3HogopPOoXKHbIX U aBMapencos;

— CcO3gaHuve MexayHapoaHbIX TYPUCTUYECKUX MapLUPyTOB B ApPKTUKE.

Yrposbl:

— UW3MEHEHMEe KNMMaTMUYECKMX YCNOBUIN N COXPAHHOCTb NpUpPoabl APKTUKMY;

— CaHKUMOHHbIE OrpaHMYEHUs Ha NOCTaBKN TEXHONMOrMN N 06opyaoBaHUSA, B TOM Yuche B
cdepe TpaHcnopTa, YBENUYUT TPAHCMOPTHLIE U3OEPXKKM;

— KOHKYPEHLMS CO CTOPOHbI APYrNX apKTUYECKUX CTPaH 3a MHOCTPaHHbIX TYPUCTOB.

B 3akntoyeHne MOXHO OTMETUTb, YTO apKTU4eckun Typusm B Poccun obnagaet 6onblimm
noTeHUmManom Ansa pasBuTus. ApKTUKa npuBnekarenbHa CBOUMM YHUKanbHbIMU MPUPOLHBIMA
naHawadgTamMm 1 BO3MOXHOCTSMU AN pa3HOo6pasHbiX BUAOB Typuama. [ocyaapcTBo okasblBa-
€T NOoAAEPXKY AAaHHOMY CEeKTOpY 3KOHOMMKM, B YACTHOCTU Yepes NbroTHOe HaroroobrnoxeHue,
rpaHTbl N cneumanbHble NporpaMmbl. PacTywun nHTepec poccusiH K OTEHECTBEHHOMY TYpuU3my
cO34aeT AOMNONHUTENbHBIA CNPOC Ha YCRyrn apKTUYECKMUX HanpaBneHuin.

OpHako npucyTCTBYIOT U caepxumBatowme daktopbl. CypoBbIN KNMMaT, HepasBuTas UHdpa-
CTPYKTYypa, BbICOKasi CTOMMOCTb FIOTMCTUKM OrpaHM4YMBalOT BO3MOXHOCTU pocTa MOTOKa Typu-
CTOB B pervoHbl ApkTukn. Heobxoanmel maclutabHble MHBECTUMLMN B TPAHCMOPTHOE coobLieHne
n cpepy pasmelLeHus. mobanbHble KNnMMaTuyeckne N3MeHeHUst N CaHKUUOHHbIE OrpaHu4yeHuns
Takke co34aloT PUCKM ANst NEPCNeKTUB pa3BUTUA TYPUCTMYECKOM OTpacnu Ha ceBepe Poccun.

Tem He MeHee Npv NpPaBUNIbHOM CTPaTErMYEeCcKOM MMaHMPOBAHMN C YYETOM COBPEMEHHbIX
3KOHOMMKO-MONIMTUYECKUX YCITOBUA N NPOABMKEHUN apKTUYECKUA TYpU3M CrnocobeH cTaTb Oof-
HUM 13 KIHOYEBbIX HaNpaBreHun Ana 9KOHOMMKM pPermoHa 1 akcnopTa ycnyr cesepa Poccuu.
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Analysis and Prospects of Tourism Development in the Arctic Zone
of the Russian Federation

A.S. Klimov, O.V. Voronkova

Russian State Hydrometeorological University,
St. Petersburg (Russia)

Key words and phrases: Arctic tourism; domestic tourism; government support for tourism;
regional economics; SWOT analysis.

Abstract. In order to study the prospects of Arctic tourism in Russia, an analysis of the cur-
rent state of the industry, state support and further growth opportunities has been carried out.
The methods of collecting statistical data, analyzing the regulatory framework and SWOT were
used. The potential of domestic and inbound tourism in the Arctic is shown, as well as state sup-
port. Infrastructural and climatic limitations are noted. The conclusion is made about the pros-
pects of Arctic tourism for the economy of the regions.
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