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TRAFFIC MANAGEMENT AND MAINTENANCE SYSTEM
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YHPABJIEHUA U TEXHUYECKOI'O OBCJIIYKUBAHUSA BO31YIIHOI'O
ABU/KEHUA

I9YE KO3F'AJIBICBIH BACKAPY )KOHE TEXHUKAJIBIK KbI3BMET KOPCETY
JKYUECI YIIITH HEPCOHAJIbI OKBITY TEXHOJIOTUSIChIH ’)KAHFBIPTY

Abstract. This new study contributes to the implementation of the tasks reflected in the
decree of the President of the Republic of Uzbekistan "On measures for transformation and support
of civil aviation enterprises" (Decree of the President of the Republic of Uzbekistan, No. PP-5100
of April 30, 2021) and other regulatory acts related to this activity. The changes based on this
decision are certainly related to the issue of training personnel for the aviation sector. The training
process for new structures should be improved. In this regard, it is necessary to create and introduce
new scientific-based electronic methodological manuals into the education system.

The main approaches to the systematization of aviation GA documents are also presented,
data from literature sources are analyzed, and an approach that meets the goals and objectives of the
electronic educational complex (EOC) "ZiNPD"is adopted.

In the aspect of systematization of aviation documents, an important role is assigned to the
content of one of the main regulatory documents defining the rules for performing flights in the
airspace of Uzbekistan-the Aviation Rules of the Republic of Uzbekistan — 91 document. According
to Aviation Rules of the Republic of Uzbekistan -91 data, a variety of aviation documents were
systematized and linked to the types of flight support. The systematization took into account 486
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Doc documents and 348 Cir ICAO Cir circulars and 19 annexes to the Chicago Convention, as well
as 87 regulatory documents of Civil Aviation of Uzbekistan.
Keywords: aviation, systematization, document, process, air traffic controllers.

AnHoTauus. JlanHoe paGoTa wHCCIEOBaHUE B OINPEACICHHOW CTENeHH CIIOCOOCTBYET
peaMzanMu 3a7ad, OTPaXEHHbIX B mocraHoBieHuu [Ipesunentra PecnyOnuku Y3b6exkuctan «O
Mepax Mo TpaHCPOpPMAaLUHU U MOAJEPKKE NPEANPUATHNA rpaxaaHckor aBuanun» (IlocraHoBnenue
[Ipesunenta PecrnyOmuku VY30ekuctan, Nell[I-5100 ot 30 ampems 2021 roma) m apyrux
HOPMAaTUBHBIX aKTaX, KACAIOIUXCS 3Ty EATENbHOCTh. MI3MeHEeHNs1, OCHOBaHHbIE HA 3TOM pEIICHUH,
0€e3yCII0BHO, CBSI3aHBI C BOIIPOCOM MOATOTOBKH KaJipoB i cdep aBuanuu. [Ipouecc o0yueHus mno
HOBBIM CTPYKTYpaMm JIOJIKEH OBITh YIIydllleH. B CBs3U ¢ 3TUM HEOOXOJMMO CO3/JaHHE U BHEIPEHUE B
cucTeMy 00pa30BaHMsI HOBBIX HAyYHO-O0OOCHOBAHHBIX JIEKTPOHHBIX METOAMUYECKUX MTOCOOUH.

A Takke IIpUBEIEHBI OCHOBHBIE MOJXO0/Ibl B CUCTEMATU3AllMH aBUALIMOHHBIX JOKYMEHTOB I'A,
MIPOAHAIU3UPOBAHBI JIAHHBIC JINTEPATYPHBIX MCTOYHMKOB M MPHUHAT MOJAXOJ, KOTOPBIA OTBEYAET
LIETU ¥ 3a7]a4aM dJIeKTPOHHO-00pa3oBarenbHoro komiiekca (Q0K) «3uHIT».

B acnekre cucremaTn3anuy aBUaMOHHBIX IOKYMEHTOB Ba)KHAsl pPOJIb OTBEJAEHA COAEPIKAHUIO
OJIHOTO U3 OCHOBHBIX HOPMAaTHUBHO-IIPABOBBIX TOKYMEHTOB, OIPEAEIISIIOIINX IPAaBUiIa BBIIOJHEHUS
MIOJIETOB B BO3AYIIHOM IpOCTpaHcTBe Y30ekucrane, — qokyMmeHTy AIIPY3-91. CornacHo naHHbIM
AIIPY3-91 ocymiecTBieHa cucTeMaru3alusi MHOrooOpa3us aBUALMOHHBIX JIOKYMEHTOB C
MIPUBSI3KON UX K BUAaM obecriedenust monetoB. [lpu cuctemaruzanuu yurensl 486 nokymentos Doc
u 348 mupkymsipo Cir ICAO u 19 npunoxenuit k Yukarckoid KOHBEHIMH, a Takxke 87
HOPMAaTUBHO-TIPABOBBIX JTOKYMEHTOB | paxnanckoi aBuanuu Y30eKUCTaHa.

KuroueBble cjioBa: aBualivy, CUCTEMaTU3alluHY, JOKYMEHT, IIPOLIEcCca, aBUAJUCIIETUEPOB.

Angatna. byn xymeic Oenrim Oip mopexkene O30ekcran PecryOmmkacer [IpesumeHTiHIH
«A3aMaTTBIK aBHAlMs KOCIMOPBIHAAPBIH TpaHchopMalMsiiay >KOHE KOJjay JKeHIHJerl Iiapanap
Typaibl» KayibicbiHna (O30exctan Pecniyonmukackl [Ipesunentining 2021 xbutrbl 30 coyipaeri Ne
I1I1-5100 KaynbIChl) KoHE OCHI KbI3METKE KaThICThI 0acka Jla HOPMAaTUBTIK aKTuIep/e KOpCeTireH
MIHJIETTEPAl ICKe achIpyFa bIKman ereni. OChl MIeMIe HET13/IeNITeH O3repicTep, dpUHE, aBUAIIUS
cajlayiapbl YUIIH KaJpiap Jaspiay MaceneciMeH OaiinanbicThl. XKaHa KypbulbIMIap OOMBIHIIA OKBITY
mpoueci KakcapTbulybl Tuic. OcblFaH OaimaHbICThl OUTIM  Oepy JKyHeciHe jKaHa FbUIBIMU
HET13/1e/IreH JIEKTPOHIBIK o/1ICTEMENIK Kypaiap Kypy *oHE €HI13y KaXeT.

Conpaii-ak, AA aBHaLMSUIBIK KY>KaTTapblH >KyHeNeHIIpyAeri Heri3ri Tocuiiep KeNTipuiul,
onebu nepekkesnepain Aepekrepi Tanaanasl xoHe «KHII» smekTpoHabIK-011iM Oepy KelleHiHiH
(EOK) makcaTTapbl MEH MIHJETTEpiHE Jkayan OepeTiH TICLT KaObUITaHabI.

ABHALUATBIK KYKaTTapAbl JKyleney acnekTiciHae O30eKCTaHHBIH dye KEeHICTITiHAE YIIYIbI
OpBIHJIAY epeKeNiepiH allKbIHIaWThIH HET13T1 HOPMaTUBTIK-KYKBIKTHIK Ky>KaTTap/blH Oipi - AIIPY3-
91 kyxartsiHa MaHbI3bl pen OexinreH. AIIPY3-91 nepekrepine coiikec yIIy/bl KaMTaMachl3 €Ty
TYpJepiHe OalIaHbICThIpa OTHIPHII, aBUALMSIIBIK Ky KaTTap/AblH aldyaH TYPJUIITIH KyHeney Ky3ere
aceIpbuLabl. JKyleney ke3inge 486 Doc kyxatsl xkone 348 Cir ICAO mupkynapnapsl xkone Uukaro
KOHBEHIMsChIHA 19 KochIMITIa, COHIal-aK ©30eKkcTaH A3aMaTThIK aBUAIUSACHIHBIH 87 HOPMATHUBTIK-
KYKBIKTBIK KY>KaTTapbl €CKepLII.

Tyiiin ce3aep: ABuanus, xxyileney, Kyxar, Ipolecc, aBuajucneTdepiep.

Introduction. The International Civil Aviation Organization (ICAO) at the United Nations
pays great attention to the problems of training personnel for the aviation system on a global scale.
One of the main requirements of the time is that staff training should be based on advanced
technologies. In this regard, digitalization of educational and methodological support is of great
importance. In connection with this problem, teaching methods of some leading universities were
studied. The analysis showed that the work on improving and developing the educational process in

27



A3aMaTTBIK aBUAIUS aKaIEMUSCHIHBIH XKaPIIBIChI Ne3(26)2022

aviation higher educational institutions of the USA, Russia, the Czech Republic and the Republic of
Belarus is carried out on the basis of extensive use of simulators. However, it turned out that there
are no special electronic training manuals for training aviation dispatchers in the necessary
legislative and regulatory documents. Although knowledge in the context of aviation documents is
subject to strict requirements. In this regard, the development and implementation in the educational
process of a special electronic educational complex (EOC) for training students, future air traffic
controllers, in the legislative and regulatory documents necessary for their future professional
activities was recognized as an urgent scientific and technical task.

The main part. One of the most effective measures to improve the educational process is the
digitalization of its most significant and complex components, which are associated with the study
of a large volume of materials. Such components in the training programs for air traffic controllers
include studying and mastering a large number of different legislative and regulatory documents
that have domestic or international application. For example, regional laws and aviation regulations
related to various types of flight support, as well as ICAO standards and documents ICAO that deal
with the regulation of international air transport.

To substantiate the relevance of improving the educational process within the framework of
the purpose and objectives of the study based on the digitalization of the educational and
methodological base of regulatory legal documents, an analysis of the curricula of a number of
countries was carried out in order to establish the weight of the chosen aspect of digitalization and
the formulation of its tasks.

Within the framework of the study, the emphasis was placed on the analysis of educational
programs in order to identify the dominant requirements for the student's knowledge, the fulfillment
of which determines the level of his / her readiness. Based on the purpose and objectives of the
study, the comparative analysis was performed according to the scheme shown in Figure 1.

Quite a large number of works are devoted to improving the educational process of training
aviation specialists, including air traffic controllers. They relate to various aspects of the
educational process, directly or indirectly related to the subject area of research.

The modern educational system at the global level is being transformed towards the
widespread use of digital technologies. Expediency of widespread introduction of electronic
educational complexes (EE) into the educational process) discussed in forums. On at the Gaidar
Forum " Russia and the World: Goals and Values "[1], an open dialogue "Trends in education:
challenges, expectations, reality”" was held about the digital revolution as a new trend in education.
Forum participants, including heads of higher education institutions, noted that the digital
revolution creates new challenges, it affects education from the perspective of the labor market and
the need for internal restructuring. At the same time, it is emphasized that society needs new digital
competencies, creative elements, training in decision-making, communication and cooperation. It
further concludes that "The education market by 2030 is more of an online, private and global
market" and that "The new digital System has already begun to provide online courses and models."
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Pic. 1. Scheme of conducting a comparative analysis of educational processes in Uzbekistan and
abroad for training air traffic controllers

The article [2] provides information on the work of the EdCrunch-2019 conference,
dedicated to the modern digital educational environment in the Russian Federation and training
personnel for the digital economy, and creating conditions for improving the quality and
accessibility of education. It notes that the transition to the digital economy requires a
transformation of the usual approaches to education. Attention is drawn to the National Open
Education Platforms established by leading universities, where online courses are hosted and on
the portal online.edu.ru. At the same time, digital transformation is being updated, which makes
it possible not only to widely use the potential of educational platforms, communication and
multimedia tools in training, but also to automate many processes that take up considerable time
for teachers and administrators, to provide employees and students with a whole range of
services and services to improve the quality and convenience of learning.

The article [3; p.108] substantiates the expediency of a confident transition of the education
system to the digital era, aimed at increasing productivity and new types of labor, which is seen
through the inclusion of all segments of the population in the educational process. As part of this, it
is proposed to build individual training routes and manage your own learning outcomes. It is noted
that the main areas of application of information technologies in education should be::

— development of pedagogical software tools for various purposes;
— development webof educational websites;

— development of methodological and didactic materials;

— managing real objects.
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— organization and execution of computer experiments with virtual models.

Further in the article, the relevance of digitalization is justified by the federal project
"Modern digital educational environment in the Russian Federation”, launched in 2016. A
schematic representation of the digital education system is given (Figure 4), which is of interest in
the framework of the development of EOCs of legislative and regulatory documents, provided for in
the dissertation work as a practical application of scientific results.

Digital education

system
| ! |
Information resources Cucrema Management Telecommunications
system
Educational portals Algorithmization of Network
B B users —  environments
—  Social network - Testing L MObile _
Information arrays L Content Television
B of data —
Personal and
HyperCollections | collective space | MASSMEDIA
Video Biblio Audio Photo

Pic. 4. Digital education system [39; p. 108]

There are quite a lot of publications devoted to the issues of electronic education systems,
including [4-5]. All of them update the EOS, reveal the areas of their effective application and
development. As effective measures, it is recommended to reorient the system of higher
professional education to innovative activities based on EOS, as the most important tool for
achieving the competitiveness of graduates in the labor market. It is emphasized that the investment
attractiveness of a university often depends on the innovative nature of the development of
scientific, educational and practical activities of subjects of the educational process, their
involvement in the national innovation system.

In relation to the educational process of training air traffic controllers, it is advisable to
consider [6-16].

The paper [6], which is a guide developed by employees of the CAASD Center of the
International Aviation Corporation MITER and the US Federal Aviation Agency (FAA), provides
recommendations for improving the technology of training air traffic controllers based ontraining
them on the route, on terminal equipment, using high-precision intelligent training systems and
implementing intelligent training. The recommendations are valuable in developing the
methodology for training air traffic controllers. However, it does not address the issues of
automation of educational and methodological support.
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In the paper [17], the methodology of conducting practical classes on studying legislative
and regulatory documents of the State Duma using computer tools is considered. It provides
specific procedures for creating training tasks.

In the Republic of Uzbekistan, the functions of the aviation administration for ensuring the
safety of aircraft flights in civil and experimental aviation, and protecting the GA from acts of
illegal interference are performed by the GA Agency [18]. It is part of the structure of the Ministry
of Transport of the Republic of Uzbekistan [19]. The functions of the GA Agency include
inspection of compliance by aviation structures with recommendations, instructions and provisions
of legislative, regulatory and legal acts, etc. types of documents regulating the production activities
of aviation structures [20], as well as the development of regulatory documents, the need for which
is associated with the development of aviation areas, as well as current ICAO documents [21]. The
Agency has a sufficient database of legislative and regulatory documents with national and
international status, information about which can be obtained from the Internet, within the
framework of Uzbekistan in the source [18], and in the context of ICAO —in the annually published
ICAO Catalog "Products and Services", for example, for 2019 [22].

To systematize the legislative and regulatory documents of the GA, first of all, it is
necessary to study the issues related to their application in the framework of the studied academic
disciplines.

The analysis and evaluation of the priority of the above-mentioned academic subjects gives
grounds to divide them into three categories in (Fig. 5).

The priority category includes the concept of the direct relation of knowledge obtained in a
particular profile discipline to the performance of professional duties. It is not difficult to notice that
category 1 includes disciplines that directly determine the professional functions of an air traffic
controller, while category 2 and 3 disciplines provide knowledge in the field of flight support
systems and tools.

SPECIALIZED DISCIPLINES

Pic. 5. Categories of academic subjects by their priority in the curriculum

| CATEGORY 1 CATEGORY 2 |
|1 Air law. 1. Airport operations and air
' | 2. Transport legislation. transportation.
| 3. Aviation regulations. 2. Aviation meteorology. |
' | 4. Specialized English language. <: 3. Aviation instruments and
| 5. Organization and maintenance of air traffic. flight navigation systems.
| 6. Technology of dispatching work. 4. Automated air traffic |
| 7. Aerial navigation. control systems.
i | 8. Rules of phraseology of radio exchange. 5. Radio engineering support |
' | 9. Special simulator training. of flights.
| 10. Psycholoay of professional communication. 6. CNS and air traffic control | :
T T systems.
: L] 7. Flight safety. !
: CATEGORY 3 N :
| 1. Introduction to the specialty. —V
' | 2. Fundamentals of information theory.
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In view of the above, it is important to refer to the content of one of the main regulatory
documents defining the rules for performing flights in the airspace of Uzbekistan-document
Aviation Rules of the Republic of Uzbekistan — 91 (Rules for Civil and Experimental Aviation
Flights in the Airspace of the Republic of Uzbekistan) [23]. According to Aviation Rules of the
Republic of Uzbekistan -91 data, a variety of regulatory documents were systematized and linked to
the types of flight support [23; p. 44-45].

According to the form of systematization of legislative and regulatory documents, an
important conclusion can be drawn about the choice of an algorithm for finding the necessary
information.

The systematization took into account 486 Doc documents and 348 Cir ICAO Cir Circulars
[22] and 19 annexes to the Chicago Convention [24], as well as 87 regulatory documents of Civil
aviation of Uzbekistan [18].

Fig. 6. shows a schematic diagram of the systematization of legislative and regulatory
documents of the CA of the Republic of Uzbekistan.

The first defining step is to log in to the database via their status. If the practical training is
conducted within the framework of national documents, then you must enter the database through
the "Air Code" RUz, if within the framework of international documents-through the "Chicago
Convention" and "ICAO Documents".

Conceptually, the information field can be organized in two ways:

Option 1: based on the types of flight support, as reflected in the document [90; p. 44-45].

Option 2: based on the list of academic subjects according to the curriculum.

Documents with state and international status

v v
Air Code of Uzbekistan Chicaao Convention ICAO documents
1 1l
AGA documents Aviation rules and other Documents, circulars,
at the Ministry of =»  documents regulating a guidelines of a
TransportRUz specific type of flight <: recommendatory nature for

support international air services

dnl,dnz,...,dnk dml,dmz,...,dmk

Air traffic services
Metearnlnnical siinnort

Providina fliahts with aeronautical information

TYPES OF | Aeronautical (naviaation) suonort
FLIGHT —
SUPPORT — Enaineerina and aviation sunnort

Provision of services that oraanize air transportation

Ornithonlnnical ciinnort

— Medical sunnort

'Pic. 6. Organizational system of legislative and regulatory documents of Uzbekistan and ICAQ!
i regulating flights of civil and experimental aviation in the airspace of Uzbekistan and abroad
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These options should be used as a platform for organizing the menu for working with the
EOC "ZINPD"software package. A formal description of these variants of the organization of the
information field can be performed on the basis of a set-theoretic representation of complex objects.

Conclusions and Suggestions. Based on the results of the study of the issues of
systematization of legislative and regulatory documents, mathematical structural and functional
formalization of the information field of these documents, the following conclusions can be drawn:

1. The existing approaches to the systematization of legislative and regulatory documents of
the GA used for educational purposes sufficiently reflect their status, purpose and boundaries of
use, have commonality in taking into account the priority and areas of use in the GA, which gives
grounds to take them as the basis for building the concept of the information field of EOC.

2. The structural and functional modeling of the EOC information field and educational tasks
solved within this field can be based on the IDEFO methodology with the use of a set-theoretic
method to describe functional relationships between system components and the use of
mathematical logic to form the necessary information structures in the form of variants of
educational tasks, their implementation and verification for correctness.

3. Establishing the possibility of using the IDEFO methodology for modeling EOC "ZiNPD"
allowed to develop a co-text and child structural and functional models of this educational complex.

4. Contextual and child structural and functional models are used as the basis for software
and algorithmic support.
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