Lighting Engineering & Power Engineering
2025, Vol. 64, No. 3, 81-89
https://doi.org/10.33042/2079-424X.2025.64.3.02

OPEN (5 ACCESS

Analysis of two different approaches to the design of industrial lighting

equipment

Yevhenii Lobanov?

, Olena Didenko! ¢} and Glib Petchenko!

1 O. M. Beketov National University of Urban Economy in Kharkiv, Kharkiv, Ukraine

Article History
Received:
02 September 2025

Accepted:
21 September 2025

Published online:
25 December 2025

Keywords

Luminous Intensity
Curve, Reflector, In-
dustrial Lighting, LED
Modules, Discharge
Lamps, Energy Effi-
ciency, Light Output

INTRODUCTION

Abstract

This paper examines two approaches that are relevant today in the design of industrial light-
ing fixtures. The first concerns the development of new modifications of traditional fixtures
with discharge lamps. The authors considered the methodology proposed by the authors for
calculating the profile of a specular reflector, which, together with a selected light source of
fixed type and power, forms an optical system of the device that provides regulated light
distribution of the luminaire as a whole. The method allows you to quickly and effectively
obtain the necessary simple and technologically oriented designs of mirror reflectors for
lamps, is amenable to automation and is flexible when switching from one type of discharge
lamps to another, taking into account different types of their power. The second approach is
focused on the use of LED modules, which are created specifically for industrial lighting tasks
and are available for production and sale. A feature of designing an LED device is that it
requires a reflector as such, that is, the light source is a complete optical system of the designed
device, which fully ensures the regulated light distribution of the lamp. The purpose of this
work is an unbiased comparative study of the applicability of these engineering approaches
in the development of modern lighting devices, which will have practical value for developers
of lighting systems. An impartial and thorough analysis of the application of these approaches
in the design of optoelectronic devices was performed, and the advantages and disadvantages
of such design for both the manufacturer and the consumer were consistently considered. The
main advantage of designing luminaires with discharge lamps is the comprehensive devel-
opment of devices, storage of proprietary technologies and engineering and design develop-
ments, and independence from foreign suppliers of components, the main advantages of
LED-based devices are that new developments meet modern requirements for energy effi-
ciency and environmental friendliness.

of lighting characteristics in various climatic condi-
tions, in particular when operating in a fairly wide

Currently, optoelectronic devices with two different
types of light sources are used to solve the problem
of lighting industrial facilities for various purposes.
The first type is lamps with discharge lamps of ap-
proximately cylindrical shape - mainly sodium
lamps [19]. The second type is LED devices [4, 13, 21].
Luminaires with traditional discharge lamps have
long been used as the only option for lighting indus-
trial facilities, their design has a fairly solid theoreti-
cal basis, and the practical component of design is
also well studied. Until recently, luminaires with
such lamps were the most progressive and energy-
efficient, as high-pressure discharge lamps were
without alternative in terms of high light output, a
fairly long service life and satisfactory maintenance

temperature range. Since the entry of LEDs into the
lighting equipment market (in Ukraine, this is ap-
proximately 2004-2006), the situation with the light-
ing concept began to gradually change. The first in-
dustrial samples of LEDs, which were intended to re-
place traditional light sources, competed for a long
time (2005-2015) only with incandescent lamps and
low-pressure discharge lamps. Based on the experi-
ence of our observations and constant certification
work with industrial samples of lamps for various
purposes, we can note that during this period, LED
lamps gradually occupied such segments of the light-
ing products market as table lamps [11], exclusive
decorative lamps [9], luminaires for transport light-
ing, emergency and signal lighting and, especially,
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for architectural and design lighting [13]. In the next
10 years, LED modules began to replace lamps with
traditional light sources for street lighting [8, 10], and
today we can see that the design of street lighting has
seriously reoriented towards the use of LED modules
[5]. On the websites of leading Ukrainian manufac-
turers, you can still find models of lamps with so-
dium lamps, but the range of such lamps is quite lim-
ited. Interestingly, our analysis showed that today,
manufacturers of Chinese origin are beginning to
play a major role in the production and sale of such
lamps, noticeably crowding out the products of
Ukrainian manufacturers from the market of tradi-
tional street lamps. That is, while Chinese manufac-
turers are actively supplying components for Ukrain-
ian LED lighting, they are not only displacing the
products of Ukrainian manufacturers focused on the
use of discharge lamps from the market, but also re-
placing them with their own products. The great ad-
vantage of LED modules, in our opinion, is the fact
that their appearance has actually destroyed the con-
cept of developing lighting devices as such - the LED
module fully provides the necessary light distribu-
tion of the luminaire, and the reflector as such has
lost its function in forming the photometric body of
the luminaire. That is, there is no need to certify a
lighting device for light distribution; it is enough to
simply choose a ready-made certified LED module.
In addition, the function of the designed luminaire is
now greatly simplified, in fact, all elements that do
not relate to the LED module itself play the role of a
large circuit board with the functions of fastening to
external supports, power supply and heat dissipa-
tion from the modules (which ensures their long ser-
vice life and the stability of their regulated operating
technical characteristics [14-16]). Of course, such a
design is extremely convenient for manufacturers,
and evidence of this is the rapid growth of the range
of LED lamps for various purposes. Such design does
not require a significant industrial base and special
production capacities; it is focused on limited tech-
nologies that do not require special equipment.

As for the industrial lighting market, competition
is currently ongoing between luminaires with high-
pressure discharge lamps and luminaires based on
LED modules. In principle, the only major drawback
of traditional luminaires is their low energy effi-
ciency compared to LED ones. This is precisely why
the industrial lighting market is being transformed.
But the operation of lamps, in addition to other
maintenance, involves periodic replacement of light
sources. If the life of a sodium lamp is approximately
25 thousand hours, and the life of an LED module is
approximately 75-100 thousand hours, then it be-
comes clear that when an LED lamp loses the life of
its module (while sodium lamps can be replaced
three times without any problems), the light source

in it cannot be replaced. The fact is that all elements
of the LED lamp are functionally oriented specifically
for the thermal regime [2, 17-18], optics and geome-
try of a particular module. This means that replacing
the LED module as such is impossible - you simply
have to replace the entire lighting fixture. And this is
effectively a cost for lighting from scratch, a cost of
such a level that it is unlikely to be compensated by
the money saved on the electricity consumed. That is,
changing the fleet of luminaires every 100 thousand
hours of operation is, in our opinion, a dubious pro-
spect for users of LED lighting. We predict that after
the rapid rise of LED street and industrial lighting, a
review of the lighting concept will take place in the
near future and lamps with discharge lamps will be
re-considered as a reliable lighting tool and their de-
velopment will get a “second wind”. Our analysis of
the websites of modern Ukrainian lighting equip-
ment manufacturers showed that the lion's share of
industrial lighting fixtures is made up of LED devices.
The only generally recognized manufacturer of light-
ing products that still pays significant attention to the
development of industrial luminaires with discharge
lamps is Vatra OJSC. The authors have no doubt that
the specialists of Vatra OJSC have vast experience in
designing lighting devices and are aware of the limi-
tations of LED luminaires [3] and wisely retain the
industrial and technological base for returning to
mass production of luminaires with discharge lamps
if necessary [5]. This assumption is confirmed by our
observation that the industrial lighting market, fo-
cused on the use of discharge lamps, for some reason
is not completely declining; Chinese manufacturers
are actively working on it, actively displacing
Ukrainian products. Therefore, the relevance and
practical component of this work is unconditional,
the topic of the work is “hot”, and similar works, in
our opinion, will be of scientific interest for quite a
long time.

This paper aims to consider in more detail the es-
sence of both approaches to the design of industrial
luminaires, to impartially consider the positive and
negative aspects of such approaches, and to draw
certain conclusions regarding the feasibility of
switching from traditional lighting to LED technol-

ogy.

THE FIRST APPROACH. DESIGN OF
TRADITIONAL INDUSTRIAL LIGHTING
USING DISCHARGE LAMPS

In the traditional understanding of the lighting de-
vice as such [1, 19, 20] - it consists of two main com-
ponents - a light source and lighting fixtures. The
second component provides everything necessary to
turn the light source into a device (power, protection
from external influences, design capability for fixing
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and mounting the light and, most importantly - the
optics of the device). The reflector or diffuser in a tra-
ditional light plays one of the key roles - it forms the
necessary light distribution of the light device to-
gether with the lamp [1]. Traditional lighting [1, 20]
has for decades interpreted the unshakable truth -
the light intensity of the lamp in any calculation di-
rection is the sum of the light forces from the source
(which is not shielded by additional fittings) and
from additional optical elements (reflectors, diffus-
ers).

A striking example of this approach is the design
of industrial lights with discharge lamps.

When developing a new modification of the light-
ing device, the main task is to calculate the geometry
of the reflector, which together with the lamp forms
its light distribution. In the literature [20] the method
of elementary reflections is given, the essence of
which is to consider the light beam formed by the
light device as a set of individual light beams - ele-
mentary reflections, the shape and size of which are
determined by the characteristics of both light source
and reflector. The algorithm for solving the problem
is as follows. First, the required light curve of the re-
flector is calculated, which together with the light in-
tensity of the selected light source forms the required
light distribution of the light device. In fact, the light
curve of the reflector is the difference between the
light intensity of the light device, which is taken as
the initial characteristic in its design, and the light in-
tensity of the light source, which through conversion
from theoretical curves in conventional units (for a
lamp with a conventional luminous flux of 1000 Im)
to actual units. for the flux of a real lamp, which is
selected as the light source of the designed device).
Having the necessary curve of light intensity of the
reflector, we begin to perform the selection of its ge-
ometry, which would provide this light intensity.
The reflector is divided into zones, each zone pro-
vides its contribution to the resulting curve. Zonal
curves of light intensity are provided by a certain
curvature of a zone and optical characteristics of re-
flector material. In [12] the algorithm of machine cal-
culation of such problem is given. The authors of this
work critically analyzed this literary method and we
proposed [12] a modified variation of the classical
method as a more accurate and effective. The disad-
vantage of the classical method is the long time of se-
lection of the curvature of each reflector zone and the
poor quality of the final description of the required
light intensity curve of the reflector by the family of
its zonal curves of light intensity. We have proposed
a slightly different approach to solving the inverse
problem. We did not set the required light intensity
curve of the light, but zonal light intensity curves of
the reflector, for which there was an exact solution

regarding the required geometry of the correspond-
ing zone.

Our main relationships were as follows. The zone
light intensity of the light device I for the selected
angle o is determined by the formula:

Iy =p-Lip-Kg Az COSTg, (1)

where A, - is the area of the selected zone,

Ly the brightness of the luminous body in the di-
rection of ¢, zone,

ke - is the coefficient of filling the zone with the
light part in the direction o,

oz - is the angle of projective reduction of the
zone to the direction perpendicular to the direction a.

If we proceed from the known zonal light inten-
sity curves, then, in fact, the value of /, is known. In
the right part of relation (1) the product p - L;;is a
constant value (of course, within the selected zone).
Namely, for lamps whose shape is approximately cy-
lindrical:

Plom @)

A-cos pm”

p-Lyy=

where A is the area of the luminous body (the geom-
etry of the light source is known to us),

Iy m — is the value of the light intensity of the lamp
in the direction of the middle of the zone (also the
value is known)

Io
=A-cos0, Ky =
P Lem
w2-Ad-sin Pm T
=————".c050, " Kq 3
90-coSim

where Ag is the actual angular width of the zone,

rm — is the average value of the radius-vector that
determines the geometric shape of the zone,

im = @ m — On is the angle of incidence of the axial

beam to the midpoint of the zone ( &, =

_ (¢0+“0)+(¢1+‘11))
4

tuting incident and reflected rays at the boundary

points of the reflector zone with the axis, transferring
to the left side of the equation all the parameters that
can be considered known in the framework of the
problem, and taking the notation:

A= .

p-Lip

, e ¢;and «a; are the angles consti-

90
2-Ad-sin pm

) (4)
we obtain the following simple expression:

A=7} kg ot =k, - T (5)

The latter expression (5) is key in our proposed
method [12]. It allows a threefold relationship - be-
tween the required value of 7, the function of the re-
quired path of the rays (which are given in the litera-
ture and which, in fact, determine the parameter /)
and the shape of the reflector r,. Due to this expres-
sion, these parameters can be selected in a consistent,
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single array, which is impossible when using the di-
rect method [1]. In [12] we demonstrated the applica-
tion of the method for a specific engineering calcula-
tion, so there is no need to dwell in detail on all its
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features. In Figure 1, we will only illustrate schemat-
ically and graphically the principle of division of the
reflector into zones and the formation of a family of
zonal light intensity curves, which corresponded to
individual zones.
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Figure 1. Illustration of the zonal calculation of the required profile of the reflector of the light with a discharge lamp

Note only that by selecting the value of r; for each
zone (such that the reflector has a smooth, and, more-
over, the shape we need), and selecting the value of
the parameter ¢, (according to the schemes given in
[1, 20] reciprocating incident and reflected rays), we
can determine the values of k. at which the com-
pound equation holds. Thus, for each zone, the ge-
ometry of the reflector is quickly and accurately cal-
culated, which provides the required light intensity
curve of the light.

Our calculation algorithm is well automated. As
part of the software calculation, the parameters of the
light source are set as initial data - power, luminous
flux, geometry of its structural units (burner, outer
bulb), regulated light distribution of the designed
lamp and an array of other data. coating with a pro-
tective film, the required lower limit of the efficiency
of the designed device and its gain, as well as the size
of the gap - the blind hole of the reflector - the value
of which is the greater the greater the lamp power).
At the output, the program automatically calculates
the curvature of the reflector, as well as displays data
on its coefficient of efficiency and gain.

THE SECOND APPROACH. DESIGN OF
INDUSTRIAL EQUIPMENT FOR LED
LIGHTING

If for the design of lights with discharge lamps the
main task was to calculate the profile of the reflector
(which, in fact, was responsible for the formation of
the required light distribution of the light as a whole),

then when designing LED lighting - the main thing
to choose LEDs.

The fact is that LED-technology has become so ad-
vanced that it is the light source (LED-module) which
determines the light distribution of the light. Reflec-
tors for LED devices cease to play the function of op-
tical elements. Manufacturers of LEDs, offering their
products, provide the buyer with data from photo-
metric tests [6] of LEDs, performed on modern equip-
ment - goniophotometers. The tests provide infor-
mation on the conditions of modules certification -
used equipment, experimental conditions, provide
detailed information on lighting and technical char-
acteristics of LED modules, provide, in fact, data of
its thermal tests [2, 3, 18], which is very important for
choosing LED products to solve specific problems. In
addition, it is extremely important that, along with
photometric tests, manufacturers of LED modules
sometimes provide ies-files, which allow using DI-
ALux to conduct a model test of this LED-source for
specific rooms or spaces. Analysis of such a test by
the manufacturer of lights is the basis for the design
of the lights as a whole.

In our opinion, the main stages of designing LED
lights are as follows. Below, as an illustration of the
ground for our judgments, we will demonstrate as an
example the photometric test data for one of the LED
elements [6-7].

1. Choice of light source and manufacturer on the
basis of price / quality / required characteristics
(flux, power, type of light power curve, light distri-
bution, etc.).
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The main characteristics [6-7] for the selection of
the LED module at the beginning of the design are

shown in Tables 1-3.

Table 1 - Light Source Model [6-7]

Parameter Symbol Value Unit
Lens/Reflector
Model - PL50SIL -
Materials - SILICONE -
Dimensions - See Fig. 1 -

OSRAM SOL-
Source Model - ERIQ S13 -
Number of N 1 )
Sources
Power Supply ) ISO TECH )
Type ISP3303
Driver Type - - -
Driving Voltage VE - \4
Driving Current Ir - mA
Nominal Flux ) 1600x1 Im
Table 2 - Measurement Setup [6-7]

Parameter Symbol Value Unit
Operator - Sg;)s?e -
Goniophotom- ) KLX12M )
eter Type
Measurement ) 5 m
Distance
Room Tem- T 25 0C
perature
Date - 2014-Feb-20 -

Table 3 - Results [6-7]
Parameter Symbol Value Unit

Total Flux D 1500 Im
Max Intensity Imax 5066 cd
Max Illuminance at . 203 Ix
5m
C-Viewing Angle at
50 % Tmax ¢ 2 )
y-Viewing Angle at )
50 % Tmax 2y 2
C-Viewing Angle at
oo LB AnE 2¢ciox 52 -

-Viewing Angle at
10% Lo 2pyror > )
General Optical
Measurement Toler- +10 % -
ance

At this stage, let us choose a manufacturer - for
example, the company Osram (reasonable value for
money), we need a luminous flux of 1600 Im, maxi-

mum light output, radiation angle.

2. Let us analyze the light power curve (Fig. 2) of
the future LED-source of the light device. In fact, this

is the future light power curve of the light device.

In this case, both the diagram in polar coordinates
and in the rectangular coordinate system shows that
the light distribution is appropriate for industrial
lighting problems.

Potar tnivad 5 Ped festamy

=11 D=2, T = ]
=) I B 1T e B

Figure 2. Analysis of the photometric test. Coordination of
the light intensity curve for the required light distribution
of the designed lights

3. Matching the light distribution (Fig. 3) and the
spectral composition of the source - the manufac-
turer of the lens / module provides a complete report,
including photometric data in the form of an ies-file
for testing in DIALux.
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Table 4 - Temperature regime [6-7]

Umisznce Diapran: CE-270 Faan

A
.

Dimnezr &,

Iistce . w Dimen S Distance -~
foel s

FWHM Asgle= 16 " .
= " el i) il

Figure 3. Analysis of the photometric test. Study of temper-
ature distribution on the photometric body of the module
glow and light distribution of the light

4. The geometry of the lens / module is agreed
(Fig. 4). The manufacturer checks the availability of
accessible and cheap capacities for the production of
the housing and the radiator for such a light source.

Figure 4. Analysis of the photometric test. Analysis of a
special appendix to the photometric test - specifications
with the dimensions and dimensions of the led-module

5. The allowable temperature regime is taken into
account [6-7] (Table 4), which withstands this led-
module when designing a light for a specific task.

T X Material Top Tug
S (> \J : PMMA -40°...850C -40°...850C
oot By [ s i PC -400...1200C -400...1200C
S .. PC+Aluminium
. Coating with Pro- -400...1200C -400...1200C
tective Clear Coat
B——— APEC+Aluminium
Coating with Pro- -400...1800C -400...1800C
T tective Clear Coat
AT ABC -350...700C -350...700C
( { \() Q } SILICONE -450...1500C -450...1500C
T

6. The final stage is the design of the simplest and
cheapest cost of the light housing. Our analysis of
technologies used by different manufacturers shows
that manufacturers are trying to minimize the cost of
additional elements manufactured by them to obtain
a more or less tangible profit for the sale of their
products on the market. In particular, as we see, ex-
trusion methods have developed strongly, while the
use of a variety of other technologies is significantly
limited. The case of the LED light performs several
functions - it is a possibility of fastening and installa-
tion of the light on a light point and a basis for fas-
tening of a radiator and the driver of the LED light.

RESULTS AND DISCUSSION

DISADVANTAGES AND ADVANTAGES OF
DESIGNING LIGHTS WITH DISCHARGE
LAMPS

The positive features of using such a design, in our
opinion, are as follows. The light designed in this
way is a complete “turnkey” design. Its design
solved a complex problem that includes the entire cy-
cle of intermediate tasks - obtaining the necessary
light distribution, the design construction that pro-
vides this light distribution and depends on the re-
sults of lighting calculation and manufacturing tech-
nology, which, in turn, directly depends on the de-
sign solution. It should also be noted that the light
designed in this way, in principle, is designed for a
high-pressure discharge lamp with fairly good light-
ing and performance characteristics [5] - light output
~ 150 Im / W, a significant luminous flux of the de-
vice, and a fairly serious service life ~ 25 thousand
hours. There are no difficulties in replacing the light
source in such a light - Osram, Phillips, Belligt, Iskra
and others do not remove them from production [5].

The disadvantages of a traditional industrial light
for a discharge lamp are as follows. Nowadays, the
value of development is largely determined by its
cost of electricity consumption. Here it is necessary
to admit frankly - the lighting installation is expen-
sive. Our analysis of the site of Vatra's products [5]
showed that their LED lamps with a power of 160 W,
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for example, modification DSP67V-160-031, - 032, are
a completely adequate replacement for similar dis-
charge lamps with a power of 400 W. That is, electric-
ity costs are reduced by 2.5 times. In the sense of ecol-
ogy - a lighting installation with a discharge lamp is
problematic - such light sources need further utiliza-
tion, and this is again a cost. There are other opera-
tional shortcomings - there is no flexible change in
the intensity and spectral composition of the glow,
remote control is difficult compared to LED-ana-
logues, the weight of the product is twice as much as
LED devices, which increases the reliability of
mounting elements, inertia in ignition and re-igni-
tion, flicker (greater sensitivity to voltage fluctua-
tions in the network), noise.

DISADVANTAGES AND ADVANTAGES OF
DESIGNING LED LAMPS

The advantages of such design are a modern light
source, 60-70 % reduction of electricity costs, the abil-
ity to use dimmers. Next - the low weight of the light,
ability to keep the temperature no worse than a dis-
charge lamp, the resource of the source is two to three
times greater. The luminous distribution of the light
determines the light source, and, in fact, the devia-
tion from the normalized luminous distribution will
also be the responsibility of the source manufacturer
(LED module). The design of the light is reduced to
the design of the body and radiator. (In principle, so-
lutions for radiators are also provided by the source
manufacturer with the consent [6-7]).

The disadvantages, in our opinion, is the fact that
the manufacturer of LED-lights, in fact, is removed
from the process of designing the light distribution
of the light. It begins to depend on the "ready-made"
solutions that are on the market. In addition, the
manufacturer of LED lights can not guarantee ade-
quate replacement of the light source after depletion
of its resources (after 75-100 thousand hours). When
the module fails, it is almost guaranteed that it will
be impossible to find a completely similar one. In ad-
dition, if before the light source was 10 % of the price
of the light fixture, now the manufacturer will have
to accept that the manufacturer of the LED-module
will receive 70 % of the profit. We should also not for-
get that the technology of the finished LED-lights is
simplified, which will gradually lead to the collapse
of a number of technologies for the manufacture of
optoelectronic equipment in Ukraine.

CONCLUSIONS

The work provides the first thorough and unbiased
analysis of two fundamentally different approaches
to the design of industrial lighting fixtures.

The first approach involves the use of high-pres-
sure discharge lamps in lighting devices. A step-by-
step algorithm for designing luminaires of this type
is presented, using the author's methodology for cal-
culating the required reflector profile in the task of
developing industrial lighting luminaires with regu-
lated light distribution. The advantages and disad-
vantages of such a design are considered in detail, the
main disadvantage of a lamp designed in this way is
its low energy efficiency.

The second approach is based on the use of ready-
made certified LED modules for the design of light-
ing devices. It is indicated that the main advantage of
such a design is significant energy savings. It is noted
for the first time that the main disadvantage of such
a design is the inability to replace a light source
(module) that has exhausted its resource, unlike
lamps with traditional discharge lamps. It is also in-
dicated that for the manufacturer, using ready-made
LED modules in design is not very profitable because
most of the profit goes to the purchase of expensive
components of foreign origin.

It is shown for the first time that the task of com-
pletely transitioning industrial lighting to the use of
LED modules is quite ambiguous and, to a certain ex-
tent, doubtful, given the aforementioned shortcom-
ings of ready-made LED modules, which cannot be
ignored in the near future.

It is predicted that over time the concept of indus-
trial LED lighting may be revised in some way with
a turn towards designing luminaires with high-pres-
sure discharge lamps.
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AHasi3 nBox pi3HMX HMiIX0diB 00 MPOeKTyBaHHS IIPOMMCIOBOIO OCBIT/IIOBAJIBHOTO
o0J1agHaAHHSA

E€srenin Jlobanos, Osiena dinenko Ta I'1i6 ITeruenko

Amnoranis. Y maHii poboTi posmIsIaoThes IIBa MIAXOAY, IO aKTyaIbHi Ha CHOTOMIHI P HMpOeKTyBaHHI CBITMIIBHVIKIB
IIPOMIICIIOBOTO OCBiTIeHH:. [lepItit cTocyeThcst po3poOKy HOBYMX MOAMIKaIIiil TPaaWITiiHUX CBITWITEHIKIB 3 pO3PSI/I-
HVMM JIaMITaMi. PO3IIISTHYTO 3aIIpOITOHOBaHY aBTOpaMV METOIMKY PO3paxyHKY IMpodiIio A3epKaIbHOTO BidmBadva, o
YTBOPIOE pa3oM i3 oOpaHMM IkepesioM CBiTiIa iKcoBaHOTO TUITY i ITOTY)KHOCTI OIITUYHY CUCTeMy IIpuIIazy, 1o 3abesre-
4dye persiaMeHTOBaHWV CBiTJIOPO3IIONiI CBITVITbHIKA Y ITiyToMy. MeTonmKa H03B0JIsie MBUIIKO i epeKTUBHO BUXOIUTM Ha
HeoOXiTHI IPOCTi i TeXHOJIOTIYHO OpieHTOBaHI KOHCTPYKIIil I3epKaJIbHMX BilOMBadiB CBITVITBHUKIB, TIIIA€ThCS aBTOMa-
TU3Aallil i € THYUYKOMO IpY IIepexofax Bifl OIMHMX TUIIB PO3PAIHMX JIaMII Ha iHII 3 ypaxyBaHHAM Pi3HMX THUIIB iX IIOTYX-
HocTet. [Ipyrui minxin opieHToBaHUI Ha BUKOPWUCTaHHI CBITJIOHiOAHMX MOYJIiB, SKi CTBOPEHO ClIelliaIbHO JIII 3a7ad
IIPOMIICITOBOTO OCBIiT/IEHHS i € y BMPOOHMIITBI i mpoaxy. OcobmBicTIo ITpoeKTyBaHHS CBITJIOiOTHOTO IIPWIay € Te, IITOo
BiH 1oTpebye BifOMBava sIK TaKOro, TOOTO IKepesIo CBiT/Ia € ITOBHOITIHHOIO ONITUYHOIO CYICTEMOIO IIPOEKTOBAHOIO IIPU-
JlajTy, 110 IIKOM 3abesreuye perlaMeHTOBaHWMII CBITJIOPO3IIONI CBITYIIbHMKA. MeToro JTaHoI poOOTH € HeyIepelyKeHe
MTOPiBHSITHEHE JTOCIIKeHHS 3aCTOCOBHOCT] BKa3aHMX iHKeHepHVIX ITiIXO/TiB B po3po0Ili CyJacHMX CBITJIOBVX IIPIIafiB, ITIO
MaTVMe TTPaKTWYHY HiHHICTB IS po3pOoOHMKIB CrCTeM OCBiT/IIeHH:. BukoHaHO HeymiepeKeHM I i IpyHTOBHUIT aHaJIi3 3a-
CTOCYyBaHHS LIVIX MiAXO/iB y IPOEKTYBaHHi ONTUKO-eJIeKTPOHHVX IIPWJIaIiB, IIOC/IIOBHO PO3IJISHYTO IepeBaru i HeqoJliKu
TaKOTO ITPOEKTYBaHHSA SIK I BMPOOHVKA, TaK i AT CIToXmBada. ['0JTOBHOIO TTlepeBaroro IMpOoeKTyBaHHS CBITVIIBHVIKIB 3
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PO3PATHVIMY JIaMITaMI € KOMITIeKCHa po3poOKa IIpiIafiiB, 30epiraHHs BIIacHVX TeXHOJIOTIM i iFvkeHepHO-KOHCTPYKTOP-
CBKVIX HApPOOOK Ta He3aJIeXHICTh BiJl iIHO3eMHMX HOCTa4aIbHVIKIB KOMIUIEKTYIOUMX, @ OCHOBHVIMM ITepeBaraMu IIpvUIaiiB
Ha CBITTTOiO/THIVI OCHOBI € BiITIOBIMHICTE HOBVX PO3POOOK Cy9IacCHMMI BUMOTaM eHeproedeKTHMBHOCTI i eKOIOTidHOCTi.
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