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STEAM COMPONENTS IN TEACHING PHYSICS AND AVIATION
SAFETY MANAGEMENT IN THE CONTEXT OF
TRANSDISCIPLINARITY

In the conditions of the development of innovative trends in education, one
of the relevant areas is STEAM education. The application of these technologies in
the teaching of physics and flight safety management actualizes the issue of
improving the state of professional and applied technical subjects.

According to the Law of Ukraine on «Higher Education»
(https://zakon.rada.gov.ua/laws/show/1556-18#Text), the priority areas of higher
education reform are updating the content of basic methodological training;
introduction of effective innovative technologies; creation of a new system of
methodical and informational support of the higher school taking into account the
concept of the development of STEAM education.

One of the important foundations of the concept of STEAM education
(https://zakon.rada.gov.ua/laws/show/960-2020-%D1%80#Text) is the formation of
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the education of students in the field of technology (Technology) and engineering (
Engineering), which relate to their future profession. This means that the course of
general physics for non-physics (in particular, for aviation, and technical) specialities
should have a pronounced professional orientation. In turn, this requires a certain
educational presentation of physics modelling of elements of professionally
significant reality on the basis of relevant partial physics models, which are based
on the basic models of the course and are an integral applied aspect of the discipline
of flight safety management.

Physics modelling and cross-generating concepts from physics (force, a
moment of force, speed, acceleration, the centre of mass, symmetry, etc.) of
professionally relevant reality should be considered an important and integral
component of the discipline of flight safety management, which should form an
important component of sub-objective, own physics picture of the world and to form
a scientific worldview in students of higher education institutions (HEI).

The fundamentalization of physics on the basis of STEAM in the discipline
of flight safety management is of particular importance for raising the scientific level
of training of HEI in the discipline of flight safety management.

Fundamental theoretical and practical training expands education seekers'
professional horizons, allowing them to see any educational or scientific problem
holistically and find its optimal solution. Basic knowledge of the theory and methods
of teaching physics helps students to determine the strategy and tactics of practical
actions when solving didactic tasks, to translate theoretical ideas into the plane of
practical actions, equip them with effective methods of self-training and self-control
in the educational process from the general course of physics, and combine the
acquired knowledge to flight safety management.

As an example of the transdisciplinarity of physics and flight safety
management based on STEAM, consider the movement of an aircraft as a solid body
consisting of two movements: the movement of the centre of mass and the movement
around the centre of mass. Since the aircraft has three degrees of freedom in each of
these movements, its movement is characterized by six degrees of freedom in
general. At high speeds within the atmosphere, when the aircraft is exposed to large
forces and moments, deformations begin to appear that affect acrodynamics and lead
to changes in the dynamic characteristics of the aircraft. In many cases, the bodies
placed inside the aircraft carry out a given movement, so the aircraft must be
considered a system of solid bodies.

Euler-Krylov angles are usually taken as the coordinates that determine the
position of the plane in space, which determine the orientation of the coordinate
system (CS) xyz related to the axes of the plane relative to the base CS. Horizontal
and velocity coordinate systems are usually used as the latter. To carry out the
controlled movement of the aircraft, it is necessary to control the flight parameters
by influencing the forces and moments acting on the aircraft. The influence on
aerodynamic forces and moments is carried out using control surfaces (rudders,
ailerons, elevons, shields, stabilizers) and air brakes. The traction force is changed
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by changing the engine operating mode. The change in the force of gravity occurs as
a result of a change in the fuel supply on the plane, dropping loads, etc.

Thus, following the STEAM components in teaching physics and flight
safety management in the context of a transdisciplinary approach, students of
technical higher education institutions:

— consider (as examples of applications of general physical laws) issues
related to various phases of an aircraft's flight (start-up, altitude gain, horizontal
flight, etc.), the operation of its devices and systems;

— solving calculation problems for the course, test problems that have a
pronounced aviation orientation and practical significance for special preparation for
further study of the discipline of flight safety management.

Joomuna Kyzueyoea
Cxionoegponeticokuii yHigepcumem
imeni Paygha Abnsszosa

STEAM- OCBITA B NIIFOTOBLI 3105YBAYIB BUII[Oi OCBITH
CHELIAJBHOCTI 081 «IIPABO»

ITpaBoBa oOcBiTa € OAHIEIO 3 MPOBITHHUX Taiy3eH, 3HAYCHHS SIKOI 3 KOXKHUM
POKOM 30UTBIIyeThCA, a[Pke BOHA Mependadae HE JIMIIE BHCOKY KOMIIETEHTHICTh
(axiBLiB, SKi BHITYCKAIOTHCS, a H MOXJIUBICTH (hOpMYyBaHHS iX 3HaHb, YMiHb 1
HaBUYOK JOCTYHNHHUMH, TPOCTHMH Ta BOIHOYAC BUCOKOTEXHOJIOTIYHUMH METOIaMHU
BUKJIaaHHs.

Meronrka BUBYEHHSI FOPUIMYHUX JUCUHILTIH [TOB’s13aHa HE TUTBKY 3 IPABOM,
a i1 3 icropiero, Ginocodiero, CKOHOMIKOIO, MEAATrOriKO0, ICUXOJIOTIEI0, JIOTIKOK0 Ta
PHUTOPHKOIO, MEHE/PKMEHTOM.

OcBiTHsl iHTerpaiis J03BOJISIE IPOBOAUTH MEPEINIsA 3MICTY OCBITHBOTO
IpoIIeCy, HABYAILHOTO Marepiary i MeTomonoridyaux 3acax opranizamii STEAM-
HaBuaHHA. 3a gonomoroto STEAM-0cBiTH Ha ayAMUTOPHHUX 3aHATTAX MOXKHA BHUTH
32 MEXi OKPEMHUX CKJIQJIOBHX IPAaBOBOI JAMCHUIUIIHM Ta chopMyBaTH y 37100yBada
BHUINOI OCBITH SIKICHO HOBi1 3HAHHHS 3 XapaKTEPHUM BHUIIUM PiBHEM OCMHCIICHHS,
JVHaMIYHICTIO 3aCTOCYBaHHS B HOBHX CHTYallifiX Ta peasisix CbhOTO/ACHHS,
MIABUICHHSM X JTI€BOCTI SK B MPaBOBill CHCTEMi TaK i COIiaIbHO-EKOHOMIYHOMY
mpoctopi [2].

HeoOxigHnM 11 cydacHOI MpaBoOBOi OCBITH € 3a0e3mned4eHHs (pOopMyBaHHS
HaBUYOK CUCTEMHOTO MHUCJICHHS Ta OCHIICHHS iX MPaKTUYHOTO CIIpsMyBaHHs. Tomy
CIJTIJT TIeperIAAaTH 3MIiCT HABYAIBHUX AWCIUIUTIH SIK IOPUIMYHOTO Ta CYMIXHOTO 3
HUM TpodiTIo y 3B’ 3Ky 3 TUHAMIYHUM PO3BHTKOM IIPABOBUX 3HAHB, 30aradeHHIM
HOBHMMH IPAaBOBHMH TOHATTSAMH 1 KATETOPisIMH.

STEAM-ocsita 6epe cBoi Butoku 3 2009 poky i 1mo’si3aHa 3 IIPOrpaMoro
«Educate to Innovate» (CLLIA). Bona e cyyacHOI0 HayKOBO-OCBITHBOIO CHCTEMOIO, B
OCHOBY $IKOT MOKJIaJICHO TPaHCAMCUMILTIHApDHUH Miaxon N0 HaByaHHS. Ll cucrema
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