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The article considers the fundamentals of the information reproduction systems formation in the
optoelectronic element base for information logistics systems. The use of optoelectronic elements for
information processing has been considered, namely discrete optoelectronic digital systems, analog systems,
optical memory systems, optical systems of input-output of information in computers, systems based on fiber
devices of neuristor type. It is emphasized that modern logistics is impossible without the active use of
information technology.

The functions of information support of managerial influences can be performed by information
technologies used today in logistics. To perform the tasks of financial flow management, these technologies can
be supplemented by modules of eye-processing of the information. Logic-clock quantron automatic devices based
on optocouplers are suitable for creating parallel information operating environments, which is a universal
means of converting and presenting information. This approach leads to the creation of matrix-type devices that
are able not only to receive information but also to process it. One of the promising areas of use of optoelectronic
matrix systems is the creation of flat operating screens for parallel reception and display of information.

The paper presents the classification of operating screens according to such features as: the principle
of displaying information, the type of input information, the type of output information, the method of image
formation, the number of consumers of the information.

The analysis of electric circuit diagram of modern LED matrix video screens, in particular of a
typesetting-modular design has been presented.

A comparison of the forms of organization of matrix video screens is made, and it is emphasized that
the most economical in terms of the number of memory trigger elements per one LED of the display cell is a
video information system based on the structure of the third group video screen.

The structure of the video information system is optimized according to the criterion of optimality —
the maximum image quality on the matrix screen and the minimum screen complexity, which is determined by
the circuit features of the microelectronic circuits.

Key words: information logistics system, image reproduction system, matrix video screen, typesetting-
modular design, LED, display cell, brightness, ergonomic characteristics.

F. 5. Fig. 6. Ref. 19

1. Challenge problem

Intelligent management of large infrastructures of modern metropolitan cities is impossible without
high-quality means of providing information and reproducing images. Modern image reproduction systems
are focused on increasing effective brightness and increasing sustainability and reliability. In this regard, the
most common are video information systems based on high-brightness LEDs [1].

The structure of information flows determines their homogeneity and heterogeneity. Homogeneous
information flows are characterized by a single type of the environment, a single functional affiliation, a single
type of documentary support. Heterogeneous information flows do not meet all the above requirements.

The efficiency of modern means of information and computer technology is ensured primarily by
functional integrity, parallel processing of elements, variability of structure, homogeneity, multifunctionality,
hierarchy, distribution of elements in space, economy and reliability.

Let us consider the use of optoelectronics elements for information processing.

1. Discrete optoelectronic digital systems, which are divided into integrated optics and coherent discrete
optical devices. In integrated optics, optoelectronic elements are used for galvanic scanning in the design of large
integrated circuits. Coherent discrete optical devices use the effect of quenching the generation of a semiconductor
laser with the light of another laser. At this high speed logical and memory optical elements are achieved.
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2. Analog systems, in which the main is the processing of optical images. These systems use coherent
optical laser radiation. Image synthesis is performed using transparencies, i.e. systems such as “sequential
filters”, matrix scanner systems.

3. Optical memory systems. The construction of optoelectronic RAM is constrained by the lack of
reliable reversible optical environment.

4. Optical I/0O systems in computers. These devices use the principle of direct input of symbols by the
operator using a pen connected by a pantograph to a laser that repeats the recording on the holographic plate.
The conversion of signals into digital code is carried out by a matrix of silicon photodiodes. Optical I/0 systems
have significant advantages over mechanical or electrical methods of inputting and displaying information.

5. Systems based on fiber devices of the neuristor type. To build an analogue of a neuristor, fiberglass
is used, which contains areas that modulate the light flux passing through the fiberglass [2].

Information systems (IS) and information technologies (IT) in logistics are understood as a set of
software and hardware tools and subjects for the production, transmission, processing and use of information
in logistics systems (LS).

The dominant trend in the development of IS and IT is information integration based on modern methods
of processing, data transmission, which is defined by such a concept as telematics. The conceptual apparatus in this
new trend is largely borrowed from modern software engineering and communication network theory.

Modern logistics is impossible without the active use of information technology. It is difficult to
imagine the formation and organization of supply chains without intensive, rapid exchange of information,
without a rapid response to market necessities. Today it is almost impossible to ensure the quality of goods
and services needed by consumers without the use of information tools and software for analysis, planning and
support of commercial decision-making in logistics systems. Moreover, due to the development of information
systems and technologies and automation of typical technological operations, logistics has become the
dominant form of trade in highly competitive markets of economically developed countries.

Information issues in logistics today are determined by the following areas:

« study of dynamically changing information flows in the LS industry in connection with the change
of ownership, diversification of enterprises, the complexity of market relations;

* development of information and software systems for automation of company management (in terms
of integrated logistics);

» improvement of mobile communication systems;

« Internet-technologies in the organization and provision of mobile control in LS.

New trends in logistics are related to the methodologies of distributed mobile management (m-
logistics) and continuous support and continuous support (information and resource) of the life cycle of goods
and services CALS - Continuous Acquisitions and Life Cycle Support.

2. Analysis of recent research and publications

A huge number of works on the problems of using information technology in the logistics area, was
written by such prominent scientists as: Krykavskyi Ye.V., Chornopyska N.V. [3], Oklander M.A. [4]. Authors
Pecheniuk A.V., Hutsol T.D. [5], Kovalenko O.0., Martseniuk T.0., Yavorska 1.0O. [5], Havrylenko A.V.,
Havrylko T.O. [7], Talan M.V. [8] considers logistics and information systems in the management of national
enterprises in various sectors of the economy.

Nazarov M.l., Nizelska M.A. [9], Uhryn D.l, Shevchuk S.F. [10], Krykavskyi Ye.V.,
Chornopyska N.V. [3] in their works consider the method of building information logistics systems. The
position of logistics management based on the use of information technology is also highlighted in the
scientific works. Scientists Krivovyazyuk 1.V. [11], Kulyk Yu. M. [11] consider the state and importance of
information communication systems and technologies in logistics.

However, the issue of logistics development based on the introduction of digitalization processes is
insufficiently covered, and therefore requires additional research. Each of the mentioned scientists took part in
the study of the issues of corporate logistics activity information support. However, the issues of logistics,
developed on the basis of the introduction of digital processes, are currently insufficiently covered, which
necessitates further research. Selection of previously unsolved parts of the overall problem. The introduction
of modern digital technologies in logistics leads to changes in business models and strategic plans, improving
interaction between all participants in the logistics process, increasing productivity, thereby increasing the
competitiveness of logistics companies in the market. In this case, it is especially important to study the
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implementation of the digital process as one of the components of innovation in the logistics system of
enterprises, which defines the purpose and outlines the objectives of this article.

3. Research objective

The objective of writing this article is to analyze the key aspects of the development of the logistics
industry based on the application of information technology and the use of the latest information reproduction
systems. Thus, the main task of the study is to determine the nature, role and importance of information
reproduction systems for logistics companies; identification of the main logistics operations that require the
introduction of innovative information technologies.

4. Main findings of the research

The functions of information support of managerial influences can be performed by information
technologies used in logistics today. To perform the tasks of financial flow management, these technologies
can be supplemented by modules of eye-processor information processing. Transportation automation systems,
transport management, document management and a number of other information logistics technologies will
be more effective if they are adapted to financial flow management with the help of logic-clock functions. An
appropriate mathematical apparatus can be used for a formalized description of financial flows: integration of
logical-temporal functions, vector description, matrix methods, factor and functional analysis.

Optoelectronic systems include optoelectronic homogeneous environment of the neuristor-specific
type with optical interconnection. It has been established that fiberglass communication is used to transmit
information between computers, its blocks and between blocks. Optical communication features such as
broadbandness, galvanic input and output scanning, unidirectionality, non-availability of “short circuits”,
reliability, reduced cable weight, low cost, and insensitivity to electromagnetic interference are very important.
Work on the creation of homogeneous systems is based on the use of electrooptics elements, namely, it is
proposed to use logic-clock quantron automatic devices based on optical couplers.

Such systems are capable to create parallel information operating environments, which is a universal
means of converting and presenting information.

This approach leads to the creation of matrix-type devices that are able not only to receive information
but also to process it. One of the promising areas of use of optoelectronic matrix systems is the creation of flat
operating screens for parallel reception and display of information.

All operating screens can be classified according to the following characteristics: the principle of
displaying information, the type of input information, the type of output information, the method of image
formation, the number of consumers of information.

The use of the latest achievements in the field of information technology makes it possible to develop
high-performance means of processing optical information (operating screens) with the following
functionalities (Fig. 1): parallel input or output of images directly into the computing environment; parallel
calculation of optical information arrays; implementation of real-time decision-making procedures; combining
the transmission and processing of information in a homogeneous environment; ensuring the reliability and
survivability of the system.

The principle of < Light-emitting
displaying information Light-modulating
Electrical
) Optical
Oper Type ofinput and output -
ating information Acoustic
scree Logical
ns Analog
Discrete-signal
The method ofimage Discrete-matrix
farmation Functional
Raster-type
IMainstream use
The number of -
information consumers Multiple-access
Private use

Fig.1. Classification of information reproduction systems
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Generalized by the author on the basis of [2].

At the present stage of designing optoelectronic information display devices, the latest achievement is
the creation of matrix screens, which allow to expand the functionality of the devices and provide image storage.

The architecture of halftone color imaging systems consists of a matrix screen (MS) based on high-
brightness LEDs and devices for scanning, synchronization and information processing. Process
synchronization and handling of input analog or digital video information is performed by a video processor
device (PD). Parallel serial registers with the amount of storage of MS line of video information are the basis
of the device of random-access memory (RAM). The scanning device (SD) scans the MS line by line.

Analysis of electrical schematics of modern LED matrix video screens, in particular typesetting-
modular design allows us to divide the latter into three main groups:

1. the display cell is formed by a LED and a memory element [15, 12];

2. the display cell is formed by a LED and two memory elements [12, 16];

3. the display cell is formed by a LED and n memory elements [17-19].

A two-coordinate addressing system is sufficient to control the matrix video screen of the first group.
For example, each display element DE;; as a memory element contains a D-flip-flop T with information input
D and clock input C. Information inputs D of display cells can be connected by columns, column (vertical)
control buses VB; are formed, and clock inputs C can be connected by the lines of the matrix video screen, line
(horizontal) control buses HB; are formed (Fig. 2). The D-flip-flop T controls the radiation of the HL LED.

HEi

DEij

HL

VB
Fig. 2. Control structure of the first group matrix video screen [12, 15]

In the display cell of the matrix video screen of the second group there are two memory elements that
form a two-operating system: the first memory element T1 receives information, and the second T2 controls the
radiation of the HL. LED through the “logic element I”’. The first memory elements of a group of display cells are
connected in a shift register, the maximum bit rate of which is limited mainly by the duration of the minimum
gradation of the brightness of the video screen and the speed of the shift register, i.e. the shift clock speed.

To control the matrix video screen of the second group, a single-coordinate addressing system is
required for the information inputs 11 of the shift registers of the display cell groups. The shift clock buses T1
and transcription T2 and the radiation permit bus RP can be common to the entire video screen (Fig. 3).

T HL

i [

al
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When forming a multi-gradation image in the matrix video screens of the first and second groups, both
the method of addition and the method of the sum of segments can be used. In the matrix video screens of the
third group, the method of forming a multi-graded image determines the structure of the display element. Thus,
in the matrix video screen [17] the method of addition is used, and in the matrix video screen [19] — the method
of sum of segments.

To control the third group matrix video screen requires a two-coordinate addressing system and
additional clock buses for recording information T1 and the LFF T2 formation, which may be common to the
entire video screen. Each display element DEjj as n memory elements contains a shift register RG with
information input D and clock input C. Information signals to the inputs D come from the column (vertical)
control buses VB;, and — to the clock inputs C they come from the clock bus recording information T1 or LFF
formation clock bus T2 according to the control signal from the line (horizontal) control buses HB; (Fig. 4).

RG shift register controls the radiation of the HL LED through the “I-HI logic element” due to the
corresponding supply of clock signals to the input of the LFF T2 formation.

TzT)

1 DEij

Gn

(RENRT;

Fig. 4. Control structure of the third group matrix video screen [17, 18, 19]

The matrix video screens of the first and second groups, in addition to the memory elements in the
display cells, require Random Access Memory with the volume of the full image matrix, i.e. RAM. Modern
RAM is a dual-port random access digital random access memory device that has separate addressing inputs
for both information recording mode and information reading mode, which allows to perform these operations
independently at the same time. The required bit rate (q) of each RAM memory cell is determined by the
number of brightness gradations that the display cells reproduce. For example, to reproduce 256 gradations of
brightness, which satisfies modern digital television, you need g = 8 bits of memory for each cell of the video
screen. In the mode of reading information from the RAM, signals are obtained in the form of g-bit parallel
binary code, which must be converted into a pulse periodic signal of the corresponding LFF to supply to the
LED of each cell of the video screen, which can be performed by the method of addition or sum of segments.
The general electrical block diagram of the matrix video screens of the first and second groups with the
formation of information flows by the method of addition is shown in Fig. 5, where: VPU — video processor
unit; RAM — random access memory; DU - decoding unit; SPRU — serial-parallel register unit; MVS — matrix
video screen; SU— scan unit (used for MVS of the first group).

= L A I VVES

from -. “.:'.. <|' |\_

video i

S0Urces

:> VPU ¥ RAM DU ) SPRU
¥

Fig. 5. General control flow chart of group 1 and 2 matrix video screen control (addition method) [12]
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VPU receives video information from video sources and performs general management of the video
information system. Formation of the corresponding LFF is carried out by DU and SPRU by cyclic readings
of the information from RAM. When applying the method of addition, the number of cyclic readings is 29, i.e.
256 when q = 8. In the process of first reading at the DU output, “logical 1” is formed for all values of g-bit
parallel binary code except zero, for which “logical 0” is formed, in the process of the second reading “logical
0” is already formed for both zero and for the next code and so further up to the 2%h reading when “logical 1”
is formed only for the oldest code having digits in all categories. The information from the DU enters the
SPRU shift register, then in parallel it is rewritten in the SPRU output register and transmitted to the MVS
display elements. The duration of each reading corresponds to the duration of the minimum gradation of
brightness, which forms pulse periodic signal of the corresponding LFF for each LED. The SU is required in
the first group video screens to determine the appropriate line of MVS display elements to receive information
from the SPRU. For the second group video screens SU is not required because the information from the SPRU
is transmitted to the appropriate elements of the MV'S by means of the offset.

The general electrical control flow chart of matrix video screen of the first and second groups with the
formation of information flows by the method of the sum of segments differs from that shown in Fig. 6 by the
fact that instead of a DU the switching unit is used. The formation of the corresponding LFF is performed by
the SU and SPRU blocks also by means of cyclic readings of information from the RAM. When applying the
method of the sum of segments, the number of cyclic readings is equal to q, i.e. 8 when g = 8. In the process
of the first reading the lower digit of the g-bit parallel binary code is switched on the output of the switching
unit, in the process of the second reading the next digit is switched and so on to the switching of the higher bit
in the process of the g-th reading. In this case, the segments of the existence of “logical 1” LFF have the

on the LEDs of the MVS display elements the corresponding amount of pulse periodic signals.

The general electric block diagram of matrix video screens of the third group control is given in Fig.
6. In this case, the method of forming LFF depends solely on the selected basic electrical circuit of the cells of
the MSE display, for example, when using the circuit in Fig. 4 the method of sum of segments will be applied.

SsuU 1 MVS

from

video

S0Urces ) TT TT
N veu SPRU
5 )

Fig. 6. General control flow chart of the matrix video screen control of the third group [12]

As can be seen from Fig. 6 this video screen does not require additional RAM, and SPRU directly
accepts g-bit parallel binary code to the input shift registers from VPU. Next, from the source registers, the
information, also by the shift method, is overwritten in the shift registers of the cells displaying the MVS line
selected by the SU.

You can estimate the relative amount of hardware consumption by the number of memory triggers per
LED display element, which determines some component of the complex difficulty factor of the video screen.
So, we have the following values in the case of reproducing 256 gradations of brightness:

- video screen of the first group — video screen includes two triggers and RAM includes eight triggers, i.e. 10;
- video screen of the second group — video screen includes one trigger and RAM includes eight triggers, i.e. 9;
- video screen of the third group — video screen includes eight triggers.

Thus, the most economical in terms of the number of memory trigger elements per LED of the display

element is a video information system based on the structure of the video screen of the third group.

61



Ne4 (115) /2021 TexHika, eHepreTHka,

% TpaHcnopt AIIK
E & Vol. 115, No 4 / 2021

Under the actual use of character master video screens, the efficiency factor can change its values
according to many factors. Such changes can be estimated in the case of experimental modeling based on
stochastic connectivities of the dependence of partial coefficients upon changes in the technical and operational
characteristics of the developed screen.

The criterion of video screen efficiency is a complex indicator of the product of partial efficiency criteria:

Ker= Kic/Ksc (1)
where: Kge — is the comprehensive criterion for the effectiveness of the video screen; Kic — is the
coefficient of image perception comfort; Ksc — is the coefficient of complexity of the video screen.

The level of suitability of indicators for image reproduction on the screen is assessed by a complex
coefficient of image perception comfort calculated by the formula:

Kic = Ki xKar XKpx Ka XKy, )

where: K. — is the coefficient of brightness level optimality; Kac — is the coefficient of homogeneity

in brightness; K, — is the coefficient of contrast optimality; Ka — is the coefficient of filling the area of the

image field; Ky — is the coefficient of optimality of the linear dimensions of the indicator elements (image
elements).

Coefficient of complexity determined by the circuit technology features of the typesetting screen
microelectronic circuit:

Kic= Kgr XK, (3)
where: Kgr — is the relative number of outputs per image cell; Ks — is the relative number of switching
elements per LED.
Then the functional dependence between the partial coefficients in the complex efficiency can be
defined as follows:
=&=KI‘-KJL-K'D 'KA ' KH
T Ky K Ks (4)
Taking into account that the partial efficiencies of Ka, Kr and Ks are constant and are determined only
Ky
by the technical characteristics of the screen, let us introduce a constant value “T Kz K | then the final
functional dependence takes the form:
Kep = f (KL Kap, Ky Ky) = a- K, - Ka, K, - Ky. (5)
The estimation of Kgr on the basis of this dependence is complex and is carried out taking into account
experimental restrictions, which are technical and operational characteristics:
* The geometric dimension of the typesetting video screen is 3 X 4 m.
* The level of outdoor lighting has a following gradation: day — 50,000 lux, twilight — 5000 lux,
night — 50 lux.
* The number of samples of expert evaluation options is 15 units.
* The video image on the screen is evaluated by experts from a distance that is taken as an observer-
target range of 15to 19 m.
* The average brightness of display elements (LEDs) is 8000 Nits.
* The video screen has a matrix structure of construction based on shift registers with decoding.
* The coefficient of filling the screen area Ka = 1.
* The relative number of outputs per cell of the Kg image = 0.312.
* The relative number of switching elements per LED Ks = 1.78.

K

5. Conclusion

The architectural organization of information reproduction systems with the use of logical-clock image
transformation models has been analyzed, which made it possible to increase the realism of image reproduction
due to the more precise determination of the brightness level of display elements.

Shift and parallel register structures for managing LEDs with typesetting-integrated implementation
of the matrix video screen on high-brightness LEDs can be made as integrated structures simultaneously with
LEDs, and as separate structural elements.

Based on the created automated image reproduction system, which uses methods of parallel control
and nonlinear reproduction of brightness gradations, the structure of the video information system is optimized
by the criterion of optimality — the maximum image quality on the matrix screen.

The coefficient of image perception comfort is estimated and the complex criterion of efficiency of
the video information system that considers both qualitative characteristics of the image, and cost and
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complexity of the design execution has been developed.

Thus, the comfort of image perception is a complex indicator of the effectiveness of the video
information system depending on both the hardware design and conditions of its use, and the features of its
physiological perception by the human eye.

Further research and implementation of logistics information and software modules based on logic-
clock functions will allow to effectively move from the management of individual logistics functions or
operations to business process management as the most adequate objects of implementation of the concept of
integrated logistics.

It is recommended to introduce into production a nanotechnology video information system based on

the third group display cell, which is the most economical in terms of the amount of memory for one energy-
saving high-brightness LED on superlattices.
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CHUCTEMH BIZITBOPEHHSA IH®OPMAIIIL B IHOOPMAIIHIN JIOT'TC THIII

B cmammi posensadaiomecs 0CHO8U CMEOpeHHA cucmem GIOmeopenHs iHgopmayii 6 onmuko-
eNeKMPOHHIL eleMeHmHuitl 0a3i 01 TH@opMayiiHux ao2icmuynux cucmem. Posensanymo eukopucmarnus
eleMeHmie OnmoeneKmpoHiKu 0151 00poOKu iHopmayii, a came OUCKPemHI ONMOeNeKMpPOHHI Yupposi
cucmeMu, aHAI0208i CUCEMU, CUCIeMU ONMUYHOL nam simi, Onmu4Hi cucmemu 8600y-6U800y iHpopmayii 6
EOM, cucmemu Ha ocnogi e6onoxonnux npucmpoie Hevipucmopnozo muny. Hazonoweno, wo cyuacua
JI02ICMUKA HEMOJICIUBA Oe3 AKMUBHO20 BUKOPUCANHS THOPMAYITIHUX MEXHON02Ill.

Qyukyii iHpopmayiinoi RIOMPUMKU KEPIBHUX GNIUBIE MOJNCYMb BUKOHYBAMU IHDOpMAYILiMi
MEXHON02TL, WO CbO2OOHI 3ACMOCO8YIOMbCs Y aAocicmuyi. [[isi 6UKOHAHHS 3a0ay YAPAGIIHHSA (QIHAHCOBUMU
NOMOKAMU Yi MEXHON02IT MOJdCYymb Oymu OOROGHEHI MOOVISMU OKO-NPOYECOPHOi 00pobKu iHpopmayii.
Joziko-yacosi keawmpou-asmomamu Ha 6a3i ONMPOHIE NPUOAMHi Ol CMEBOPEHHA NAPATIEeNbHUX
ingpopmayitinux onepamusHux cepeoosuly, WO € YHIBEPCANbHUM 3ACOO0M NepemeopeHHs i NoOaHHs
ingpopmayii. Taxuil nioxio 3yMOGNIOE CMBOPEHH NPUCMPOI8 MAMPUYHO20 MUY, 5KI 30amMHI He Juule
nputimamu  ingopmayiro, ane U obpobramu ii. OOHIE€IO 3 NEPCNEKMUBHUX 2aTy3el GUKOPUCHIAHHSL
ONMOENEKMPOHHUX MAMPUUHUX CUCTNEM € CMBOPEHHS NIACKUX ONepayiliHux eKpauié O01i NapanesbHo20
npuiiomy ma 6i000paxtcents iHhopmayii.

B pobomi nasooumvcs xknacugixayiss onepayiviHux expamie 3a MAKUMU O3HAKAMU SIK: NPUHYUN
8i0obpadicenns ingopmayii, mun exionoi ingopmayii, mun euxionoi iHgopmayii, cnocid opmysaHus
300pANCEHHS, KITLKICMb CNONCUBAYIE IHpOopMayi.

Haseoeno amanis eneKmpuyHux NPUHYUNOBUX CXeM CYUACHUX CEIMAOOIOOHUX ~MAMPUYHUX
8i0eoeKpanie, 30Kkpema HabipHO-MOOYIbHOI KOHCMPYKYL.

IIpogedeno nopieHanHs opm opeanizayii MampuyHux 6i0e0eKpanis, ma Ha2o0l0ueHo, Wo Haubiibiu
EeKOHOMIYHOIO 3d KLIbKICMIO MPUSePHUX eNeMenmie nam ami Ha 00UH C8Iima00io0 KOMIpKU 8i000padicents €
gioeoingopmayitina cucmema, noby0osana na 6asi CMpyKmypu 6i0eoekpany mpemvoi pynu.

B pobomi onmumizosarno cmpyxmypy 6ioeoingopmayitinoi cucmemu 3a Kpumepiem onmumMaibHOCmi
- MAKCUMYM AKOCMI 300paxcenHs Ha MAmpPUIHOMY eKPaHi ma MIHIMYM CKIAOHOCMI eKPaHy, Wo 8U3HAYAEMbCSL
CXeMOMEXHIUHUMU OCOOIUBOCMAMU MIKPOCXEM.

Knwuosi cnosa: ingopmayivina nozicmuuna cucmemd, cucmemda 6i0OMEOpeHHs 300padiceiy,
MAmpuyHuil 8I0€0eKpam, HAOIPHO-MOOYIbHA KOHCMPYKYIS, C8IMA00i00, KOMIDKA 300PANCEHHS, SCKPABICMb,
EeP2OHOMEMPUUHT XAPAKINEPUCUKU.

@.5. Puc. 6. Jlim. 19

CHUCTEMBI OTOBPAKEHUSI THOOPMAIIUU B TH®OPMAIIMOHHOM JIOTUCTUKE
B cmamve paccmampusaromesi ocnogbl co30anus cucmem 80CCO30AHUS UHGOpMayuu 8 ONMUKo-
NEKMPOHHOU  dNleMeHmHOU  Oa3ze 071  UHQOPMAYUOHHBIX —JIo2ucmudeckux cucmem. Paccmomperno
UCNOML306AHUE DNEMEHMO8 ONMOINEKMPOHUKY O 00pabomKu uH@opmayuy, a UMEHHO OUCKPemHble
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ONMOINEKMPOHHbIE YUPDPOGBIE CUCHEMbl, AHATI0206ble CUCTNEMbI, CUCTHEMbL ONMUYECKOU NaMamu,
onmuueckue cucmemvl 6800y-8b1800y ungopmayuu 6 IBM, cucmemvl Ha 0cHOGe 80IOKOHHBIX YCMPOUCME
Hetipucmoprozo muna. OmmeueHo, YMO COBPEMEHHAs JOSUCTNUKA HEeB03MOJICHA 0e3  aKmugHo2o
UCNONL308AHUS UHDOPMAYUOHHBIX MEXHOLO2UI.

Dynxyuu  UHGOPMAYUOHHOU  NOOOEPIUCKU — PYKOBOOSUWUX — GIUSHUL — MO2YM  GLINOJHAMD
UHMOPMAYUOHHBIE MEXHONIO2UU, KOMOPble Ce200Hsi NPUMEHSIOMCS 6 docucmuxe. [ eblnonHeHus 3aday
VIPAGAEHUS (DUHAHCOGLIMU HOMOKAMU MU  MEXHOLO2UU MO2ym Oblmb  OONOAHEHbL MOOVIAMU OKO-
npoyeccopHou  obpabomku ungopmayuy. Jlocuxo-uacosvle Keawmpon-agmomamu Ha 0Oasze Onmpouos
npueoousl 0iisk CO30aHUSL NAPATIETbHBIX UHDOPMAYUOHHBIX ONEPAMUBHBIX CPed, KOMopbvle ABIAIOMCS
VHUBEPCAILHBIM CPeOCE8OM NpespaujeHus u npedcmasienus ungopmayuu. Taxol nooxoo npedonpedensem
co30anue yCmpoucme MampuyHo2o mund, Komopbie cnocoOHbl He MONbKO NPUHUMAMb UHDOPMAyUIo, HO U
obpabamvigams ee. OOHOU U3 NEPCNEKMUBHBIX OMPACell UCNOIb308AHUSL ONTNOINEKMPOHHBIX MAMPUUHBIX
cucmem ecmv CO30aHUe NIOCKUX ONEPAYUOHHBIX IKPAHOE Ol NAPALIETbHO20 Npuema U OmpadceHus
ungopmayuu.

B pabome npusooumces xnaccupuxayus onepayuoHusix IKpaHo8 o MaKum NPUHAKAM KaK: RPUHYUR
ompadiceHuss UHpopmayuu, mun 6Xo0HOU UHGOpMayUL, MUn UCXOOHOU UHGopMayuu, cnocob opmuposanus
U3006padiceHUs, Koauyecmeo nompedoumeneii uHpopmayuu.

Ipoananusuposanvt  s1eKmpuyecKue NPUHYUNUATbHLIE CXeMbl  COBPEMEHHBIX — C8eMOOUOOHbIX
MAMPUYHBIX BUOCOIKPAHOS, 8 YACMHOCTHU HADOPHO-MOOYIbHOU KOHCIPYKYUU.

Ilposedeno cpasnumenvuvlil aHanu3 Gopm OpaHUu3aAYUL MAMPUYHBIX BUOCOIKPAHOS, U OMMEUEHO,
umo Haubonee IKOHOMUUECKOU 30 KOTUYECBOM MPUSCEPHBIX AYeeK NAMAMU HA OOUH C8eMOOU00 SYeliKu
OMpadceHusi ecmsv BUOCOUHDOPMAYUOHHASL CUCTNEMA, NOCPOEHHAs HA Oaze CMpPYKMypbl GUOC0IKPAHA
mpembvell 2pynnol.

B pabome onmumuzuposana cmpykmypa GUOCOUH@DOPMAYUOHHOU CUCHEMbl NO  KpUmepuio
ONMUMATLHOCIU — MAKCUMYM KAYeCThea U300pa)ceHust Ha MampuyHOM IKPAHe U MUHUMYM CAOACHOCU
IKPAHA, KOMOPDILL ONPeOeemcsi CXeMOMEXHUUHLIMU OCOOECHHOCIAMU MUKPOCXEM.

Knwouesvie cnosa: uuHGOpMayuoHHO-I02UCIMUYECKAS — CUCMEMA, — CUCMEMA  OMOOPAadlCeHUs.
unpopmayuy, MaAMpuyHLIll  UOCOIKPAH, HAOOPHO-MOOYIbHAS KOHCMPYKYUS,  C8emMOOU00,  sYelika
U300padcenus, APKOCMb, IHePLOMEmpUdecKue XapaKmepucmuxu

@.5. Puc. 6. JIum. 19
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