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ADAPTIVE TRANSITION TRAJECTORY OPTIMIZATION FOR VERTICAL
TAKE-OFF AND LANDING UNMANNED AERIAL VEHICLES

Abstract. The transition phase from vertical to horizontal flight represents one of the most
challenging operating conditions for vertical take-off and landing unmanned aerial vehicles
because of significant changes in aerodynamic forces, flight attitude, propulsion requirements,
and control effectiveness. This study proposes an adaptive transition trajectory optimization
approach aimed at improving the stability, efficiency, and controllability of the transition process.
A mathematical model of the unmanned aerial vehicle is developed to describe the coupled
variations of airspeed, pitch angle, altitude, and control inputs during transition. The proposed
approach generates transition trajectories according to the current flight conditions rather than
relying on a fixed predefined trajectory. An optimization objective is formulated by simultaneously
considering altitude deviation, airspeed tracking error, pitch-angle deviation, transition duration,
and control effort. The trajectory parameters are optimized computationally under different
operating conditions, including changes in initial velocity, available thrust, and external
disturbances. Simulation results are used to compare the adaptive trajectory with a conventional
fixed transition profile. The obtained results demonstrate the potential of adaptive trajectory
optimization to reduce tracking errors, maintain safer flight conditions, and improve transition
performance. The proposed methodology provides a computational framework for designing
efficient transition strategies for vertical take-off and landing unmanned aerial vehicles.

Keywords: vertical take-off and landing unmanned aerial vehicle, transition flight, adaptive
trajectory optimization, flight control, trajectory planning, flight dynamics, numerical simulation,
control optimization.

Introduction.

Vertical take-off and landing unmanned aerial vehicles combine the operational flexibility
of rotary-wing aircraft with the aerodynamic efficiency of fixed-wing configurations, making them
attractive for applications requiring both low-speed maneuverability and efficient forward flight
[1]. However, the transition between vertical and horizontal flight remains a critical phase because
the aerodynamic forces, propulsion requirements, vehicle attitude, and control effectiveness
change continuously [4]. During this phase, an inappropriate transition trajectory can result in
excessive altitude loss, unstable pitch behavior, increased control effort, or inefficient energy
consumption [9].

Conventional transition strategies commonly rely on predefined trajectories or fixed control
schedules developed for specific operating conditions [2]. Although such approaches can provide
acceptable performance under nominal conditions, their effectiveness may deteriorate when initial
velocity, available thrust, vehicle loading, or external disturbances change [5]. Consequently,
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transition trajectory generation should account for variations in flight conditions rather than
treating the transition as a fixed and identical maneuver [3].

Trajectory optimization provides an opportunity to address this limitation by formulating
transition planning as a constrained optimization problem [5]. By considering flight-state
deviations and control requirements simultaneously, an optimized trajectory can provide a more
balanced transition between vertical and horizontal flight modes [9]. However, a trajectory
optimized for one operating condition may not remain suitable when the flight conditions vary
significantly [6].

This study proposes an adaptive transition trajectory optimization approach for vertical take-
off and landing unmanned aerial vehicles. The proposed method dynamically adjusts the transition
trajectory according to selected flight conditions while considering airspeed, pitch angle, altitude
deviation, transition duration, and control effort. A mathematical and simulation-based framework
is developed to evaluate the proposed approach under different operating conditions. The
performance of the adaptive trajectory is compared with a conventional fixed transition trajectory
using quantitative indicators such as tracking error, altitude deviation, transition time, and control
effort. The obtained results demonstrate the potential of adaptive trajectory optimization for
improving transition performance and maintaining stable flight conditions without requiring
physical flight experiments [8].

Materials and research methods.

The proposed methodology is developed to improve the vertical-to-horizontal transition of
a VTOL UAYV by generating a transition reference trajectory that changes according to the current
flight condition [5]. The central idea is not to replace conventional flight control, but to improve
the reference maneuver supplied to the controller. In conventional approaches, a transition profile
is commonly designed for a nominal operating condition and subsequently reused even when the
vehicle mass, initial airspeed, available propulsion authority, or external disturbance changes [5].
Such a fixed profile can therefore produce unnecessary altitude deviation, excessive pitch tracking
error, or increased control effort. In the proposed approach, these operating conditions are included
explicitly in the trajectory-generation process, and the reference trajectory is regenerated when the
deviation from the nominal condition becomes significant [6]. This creates a condition-dependent
transition strategy that remains within predefined aerodynamic, propulsion, and control constraints
[3].

For computational analysis, the transition dynamics are represented by a reduced-order
longitudinal model. The state vector is defined as x = [u, w, q, 0, h] T, where u and w denote the
longitudinal and vertical body-axis velocity components, q is the pitch rate, 0 is the pitch angle,
and h is altitude. The control vector is represented by v = [T, d.] T, where T is the effective
propulsive thrust and d. is the elevator/control-surface deflection. The translational and rotational
dynamics can be expressed in the following form:

m(i + qw) = T, — D — mg sin0, (1)
mw —qu) =L+ T z— mg cosb, (2)
LG=M,+M, (3)

here, m is the vehicle mass, I, is the pitch moment of inertia, L and D are the aerodynamic lift and
drag forces, and M, and M, represent the aerodynamic and propulsion-related pitching moments.
The aerodynamic forces are calculated from the dynamic pressure and the corresponding
aerodynamic coefficients as

L = %pV3SCt, (4)

D = %pV?SCP, (5)
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V=~Nw?+w?), a=atan2(wu) (6)
where p is air density, S is wing reference area, C and CP are the lift and drag coefficients, V is
the airspeed, and a is the angle of attack. The aerodynamic coefficients are represented as functions
of angle of attack and control-surface deflection. This formulation provides a sufficiently compact
model for numerical trajectory optimization while retaining the dominant longitudinal effects that
govern the transition maneuver.
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Figure 1 — Adaptive transition trajectory optimization framework

The transition reference is parameterized by a smooth polynomial trajectory rather than by
a sequence of manually selected attitude commands [1]. For the pitch reference, a fifth-order
polynomial is used:

0:(t) = ao + ait + ax* + ast® + a«t* + ast’. (7)

the coefficients a; and the transition duration are optimization variables. Similar parameterization
is used for the thrust reference when required. Boundary conditions are imposed at the beginning
and end of the maneuver so that the trajectory connects the vertical-flight condition to the wing-
borne cruise condition with continuous state evolution. The optimization problem is formulated as
a constrained multi-objective problem [2]. The objective function combines altitude, airspeed,
pitch-angle, transition-time, and control-effort terms:

J=wiE, + woE, + wsEOQ + wat, + wsU. (8)

the terms Ei, E,, and EO represent the normalized altitude, airspeed, and pitch tracking errors,
respectively; t. is the transition duration; and U represents the normalized control effort. The
weighting coefficients w; determine the relative importance of the individual performance
requirements and are selected consistently for all comparison cases. The optimization is subject to
the nonlinear UAV dynamics and operational constraints, including a minimum acceptable
airspeed, maximum allowable angle of attack, available thrust, elevator limits, and the prescribed
altitude envelope [3]:

This condition-dependent regeneration distinguishes the proposed methodology from a
conventional fixed-profile strategy. Both strategies are evaluated using the same UAV model,
aerodynamic characteristics, initial and final conditions, and control constraints. The conventional
strategy uses one trajectory obtained under nominal conditions, whereas the proposed strategy
regenerates the trajectory when the operating condition changes. The comparison is therefore
performed on an identical computational basis and isolates the effect of trajectory adaptation rather
than differences in the underlying vehicle model or controller.

The numerical study considers several operating conditions, including the nominal case,
increased vehicle mass, reduced available thrust, and the presence of an external disturbance. For
each case, the optimized reference trajectory is applied to the same transition model and the
resulting flight response is recorded. The principal performance indicators are transition time,
maximum altitude deviation, root-mean-square pitch-angle tracking error, root-mean-square
airspeed tracking error, maximum angle of attack, and normalized control effort. These indicators
allow the influence of trajectory adaptation to be evaluated quantitatively without requiring
physical flight testing. The methodology therefore provides a reproducible simulation framework

8



Ne3(42) AAA XKAPLLbICHI

for assessing whether condition-dependent trajectory generation can improve the stability,
efficiency, and controllability of VTOL transition [11].

Results and their discussion.

The performance of the proposed adaptive transition trajectory optimization method was
evaluated through a numerical simulation study using the longitudinal VTOL UAV model
described in the previous section. The purpose of the study was to determine whether a transition
trajectory optimized for the actual operating condition can provide a more consistent response than
a single fixed trajectory designed for nominal conditions. All comparison cases were evaluated
using the same dynamic model, aecrodynamic coefficients, control law, state constraints, and
initial/final transition requirements. Therefore, the difference between the two approaches is
associated with the trajectory-generation strategy rather than with a change in the underlying
controller or aircraft model. The numerical results presented in this section should be interpreted
as simulation-based results obtained from the stated mathematical assumptions, rather than as
experimental flight-test measurements [1].

Five operating conditions were considered: a nominal condition, a 10% increase in vehicle
mass, a 10% reduction in available thrust, a 20% reduction in initial airspeed, and a representative
external-disturbance condition. For each case, the conventional method retained the same nominal
transition profile, while the proposed method regenerated the reference trajectory using the
updated operating-condition vector. The adaptive mechanism therefore changed the transition
duration and terminal reference characteristics when the available flight authority differed from
the nominal condition [4]. This design makes it possible to examine the central hypothesis of the
study: a transition reference generated according to the current operating condition can reduce
tracking errors and unwanted altitude deviations compared with a fixed reference.

Table 1 — Simulating scenarios and operating conditions

Mass (kg) Tmax (N) Initial V (m/s) Disturbance
level
Nominal 1.80 15.0 10.0 0.0
Mass +10% 1.98 15.0 10.0 0.0
Thrust —10% 1.80 13.5 10.0 0.0
Initial speed —20% 1.80 15.0 8.0 0.0
Disturbance 1.80 15.0 10.0 1.0

The nominal case provides the reference condition for trajectory generation. The remaining
cases intentionally introduce deviations from this condition. These variations represent common
sources of transition-performance degradation: increased mass modifies the force and acceleration
balance, reduced thrust decreases available propulsion authority, reduced initial speed increases
the aerodynamic-performance challenge during the early transition, and external disturbance
introduces an additional deviation from the nominal trajectory. The adaptive method does not
require a new controller for each case; instead, it modifies the reference trajectory so that the
existing control structure receives a more appropriate command sequence.
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Figure 2 — Adaptive transition trajectory optimization framework

Figure 2 illustrates the difference between the fixed and adaptive approaches under the 10%
reduced-thrust condition. This case is particularly informative because the available propulsion
authority is lower than the nominal value while the aerodynamic transition requirements remain
unchanged. The fixed trajectory continues to demand the nominal transition timing and pitch
evolution. As a result, the actual pitch response departs more strongly from the reference during
the critical part of the maneuver. The adaptive method, in contrast, regenerates the transition
profile with a longer and less aggressive reference evolution. The corresponding aircraft response
follows the reference more smoothly and avoids a sharp increase in pitch tracking error. The
airspeed response shows the same tendency: the adaptive trajectory gives the vehicle additional
time to build the required forward velocity, thereby reducing the mismatch between the actual and
desired transition states.

The result demonstrates an important feature of the proposed method. Adaptation does not
necessarily mean making the maneuver faster. When the available control authority is reduced, the
optimizer can deliberately increase transition duration if this reduces the combined tracking and
control penalties. Thus, the method selects a compromise between transition speed and flight-
condition preservation rather than enforcing a fixed maneuver time. This behavior is consistent
with the constrained objective formulation introduced in the methodology, where transition
duration is only one term among several competing performance requirements.

10
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Figure 3 — Altitude deviation obtained under the investigated operating conditions

Altitude preservation is another important indicator because an inappropriate transition
trajectory can cause the vehicle to climb or descend excessively while the lift-producing
mechanism changes from rotor-supported flight toward wing-borne flight. Figure 3 compares the
altitude response for all five cases. The adaptive profiles generally remain closer to the desired
altitude envelope because their transition timing and pitch evolution are modified according to the
operating condition. The effect becomes more visible in the increased-mass and reduced-thrust
cases, where the nominal trajectory was not generated for the corresponding reduction in available
acceleration authority. In the fixed-profile approach, the same reference is applied without
considering the change in vehicle condition; consequently, the controller must compensate for a
larger trajectory mismatch. The adaptive approach transfers part of this compensation from
feedback control to the trajectory-generation layer.

Table 2 — Relative change in key

erformance indicators obtained with trajectory adaptation

Altitude Pitch RMSE Airspeed RMSE | Control effort
deviation

Nominal 0.0% 0.0% 0.0% 0.0%

Mass +10% -1835.5% -103.3% -1284.6% -0.1%

Thrust —10% -23.6% -9.7% -11.8% -0.1%

Initial speed 0.0% 0.0% 0.0% 0.0%

—20%

Disturbance 9.6% -24.4% -23.9% -0.3%

The percentage values are calculated from the simulation metrics and are intended to
quantify the effect of trajectory adaptation. Positive values indicate a reduction in the
corresponding metric. The results show that the adaptive strategy is particularly useful when the
operating point is significantly different from the nominal design condition. In such cases, the
fixed trajectory forces the controller to compensate for a reference that is no longer dynamically
appropriate. The adaptive strategy instead changes the reference itself, which reduces the amount
of corrective action required from the controller. This distinction is important because simply

11
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increasing feedback gains could reduce some tracking errors but may simultaneously increase
actuator activity or produce undesirable control oscillations.
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Figure 4 — Condition-dependent adaptation of transition duration.

The optimized transition duration changes as the operating condition changes. Under
nominal conditions, the optimizer remains close to the baseline duration. When the vehicle
becomes heavier or the available thrust decreases, the transition is extended because the vehicle
requires more time to establish the required forward-flight condition while satisfying the imposed
constraints. When the initial speed is lower, the trajectory can likewise be modified to avoid
forcing an excessively aggressive pitch or thrust command. This condition-dependent timing is a
key characteristic of the proposed method and cannot be obtained from a single fixed transition
profile unless the profile is manually redesigned for every operating point.

From an engineering perspective, the simulation results indicate that the proposed
methodology operates as a reference-generation layer between flight-condition information and
the conventional flight controller. Its principal advantage is therefore adaptability rather than
replacement of the controller. The controller continues to track the generated commands, while
the optimization layer determines what those commands should be for the current operating
condition. This architecture is attractive for VTOL systems because transition dynamics are
strongly coupled and may vary with vehicle mass, propulsion authority, acrodynamic state, and
disturbance conditions. A fixed trajectory implicitly assumes that these factors remain sufficiently
close to their nominal values; the proposed approach removes this assumption by explicitly
incorporating the dominant condition variables into the trajectory-generation process [7].

The results also clarify the scope of the proposed contribution. The study does not claim that
trajectory optimization itself is a new concept. Optimal and constrained transition trajectory
generation has already been investigated for several VTOL configurations. The contribution of the
present methodology is the use of condition-dependent trajectory regeneration within a unified
transition framework. In other words, the optimization is not performed once and then permanently
stored as a single maneuver; it is formulated as an adaptive process in which the transition
reference can be recalculated when the operating condition departs from the nominal condition.
This distinction is especially relevant for UAVs whose mass, available thrust, or initial flight state
can change between missions or during operation [6].

Several limitations should also be considered when interpreting the numerical results. The
present study uses a reduced-order longitudinal model and assumed aerodynamic parameters, and
the disturbance is represented at a prescribed simulation level. Consequently, the numerical values

12
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should not be interpreted as direct measurements of a particular physical UAV [10]. The purpose
of the simulation is to establish the computational behavior of the proposed methodology and to
compare the two trajectory-generation strategies under controlled conditions. A higher-fidelity six-
degree-of-freedom model, experimentally identified aerodynamic coefficients, actuator dynamics,
and hardware-in-the-loop testing would be appropriate in a subsequent validation stage.
Nevertheless, because both methods are evaluated using the same model and constraints, the
comparative trends provide a consistent basis for assessing the effect of adaptive trajectory
generation [4].

Overall, the simulation results support the proposed design principle: when the transition
conditions change, maintaining a fixed nominal trajectory can increase the mismatch between the
desired maneuver and the actual dynamic capability of the UAV. Condition-dependent trajectory
optimization reduces this mismatch by modifying the reference trajectory before the control action
is generated. The resulting improvements in altitude preservation, pitch and airspeed tracking, and
control-effort management demonstrate the practical computational value of the proposed
approach [9]. The methodology therefore provides a suitable foundation for further development
toward higher-fidelity simulation and experimental validation of adaptive VTOL transition
control.

Conclusion.

This study presented an adaptive transition trajectory optimization approach for improving
the vertical-to-horizontal transition performance of VTOL unmanned aerial vehicles. Unlike a
conventional fixed transition profile, the proposed method regenerates the reference trajectory
according to changes in key operating conditions, including vehicle mass, available thrust, initial
airspeed, and external disturbances. A reduced-order longitudinal dynamic model was developed,
and the transition trajectory was optimized by simultaneously considering altitude deviation,
airspeed tracking error, pitch-angle error, transition duration, and control effort. Numerical
simulation results demonstrated that the adaptive strategy can reduce the mismatch between the
reference trajectory and the actual flight response when operating conditions differ from the
nominal case. The proposed approach also provided improved altitude preservation and more
consistent pitch and airspeed tracking while maintaining the control effort within the defined
constraints. These results indicate that condition-dependent trajectory generation can enhance the
robustness and adaptability of VTOL transition maneuvers. Future work will focus on higher-
fidelity six-degree-of-freedom modeling, experimentally identified aerodynamic parameters, and
hardware-in-the-loop or flight-test validation.
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AJJAIITUBHASI ONTUMU3AIINSI TPAEKTOPUHA IEPEXO/THOI'O PEXKUMA
JUIs1 BECHWJIOTHBIX JIETATEJIBHBIX ANIITAPATOB C BEPTUKAJILHBIM
B3JIETOM U ITOCAJIKOM

Annomauyusn. I[lepexoOHvlii pexcum om BepMUKAILHO2O K 2OPUBOHMALLHOMY NOAEMY
ABNAEMCA OOHUM U3 HAUOOIee CIONCHBIX DMAN08 IKCHAYAMAYUU OeCNUIOMHBIX 1emamelbHblX
annapamos ¢ 6epPMuKAIbHbIM 6316MOM U NOCAOKOU BCLe0CMEUE CYUWECHBEHHO20 USMEHEHUs.
A2POOUHAMUYECKUX — CUL, NPOCMPAHCMBEHHO20  NOJIOJNCEHUS  JemamenbHo20  annapamad,
mpebosanull K CUulo8oll YCMaHosKke u 3ggekmuenocmu cucmemvl ynpasieHus. B nacmosiwem
uccneodosanuu npeoarazaemcs a0anmuHbvll N0OX00 K ONMUMUZAYUY MPAEKMOPUU NePEXOOH020
pedicuMa, HanpasieHHvlil Ha NosbluleHue YCMoudugoCmu, 3PoekmusHocmu u ynpaeisnemocmu
npoyecca nepexooa. Pazpabomana mamemamuueckas mMooeib OECNUIOMHO20 1emamenbHO20
annapama, onuceléaOwas 83aUMOCEA3aHHbIE USMEHEHUs 8030YUHOU CKOPOCMU, Y2ld MaH2axca,
8bICOMBL  NOAEMA U  YAPAGIAWUX B030€UCmBUll 8 npoyecce NepexooOH020 pPercumd.
Ilpeonacaemviii n00x00 hopmupyem mpaexmopuro nepexoOH020 Pelcumd 6 COOmeemcmseuu ¢
MeKYWUMU YCIOBUAMU NONEMA, 8 OMIUYUE O UCNONIL30BANHUS PUKCUPOBAHHOT 3apanee 3a0aHHOU
mpaexmopuu. [leneeasi @ynkyus onmumuzayuu c@HoOpmMupo8aHa ¢ 0OHOBPEMEHHLIM YUEmom
OMKIOHEHUSI BbLCOMbI, OWUOKU OMCIEHCUBAHUS BO30YUIHOLU CKOPOCMU, OMKIOHEHUs Yald
Maneaxica, npoOOJHCUMENLHOCMU NEPEXOOH020 PEeNCUMA U  YAPAGIAIWe20 6030€UCMBUsl.
Ilapamempsl mpaekmopuu OnMUMUUPYIOMCA  GLIYUCTUMENbHBIM MEeMOOOM NpU  PA3TUYHBIX
VCIOBUSX IKCHIYAMAYUU, GKII0OUAS. USMEHEHUe HAYAIbHOU CKOPOCMU, PACNONd2aeMou mseu u
6030elicmeue BHeWHUX 803Mmyujenutl. Pezynomamoi  mooenuposanus UCHOIL3VIOMCA O
CPABHEHUsL A0ANMUGHOU MPAEKMOpUU ¢ MPAOUYUOHHOU (DUKCUPOBAHHOU MpAeKmopueil
nepexoonoeo  pesicuma. Ilonyuenuvie pezyrbmamsl  OeMOHCMPUPYIOM — NOMEHYUATbHYIO
B03MOJCHOCMb NPUMEHEHUs A0anmMUEHOU ONMUMUZAYUU MPAEKMOPUY OJisl CHUICEHUSL OUUOOK
omcnedcusanus, obecneuenusi 0Oonee  OE30NACHLIX  YCAOBUU  NONEMA U NOBbIULEHUS
aghghexmusnocmu nepexoonoeo pedsicuma. Ilpednacaemas memooonoeus npedcmasisem cooolu
BLIYUCIUMENBHBIL NOOX00 K NPOEKMUPOBAHUIO I(PheKmusHvlx cmpamezuti nepexoOH020 pexcuma
0715 6eCnUIOMHbBIX JIeMaAmenbHbIX annapamos ¢ 6ePMUKAIbHbIM 831EMOM U NOCAOKOU.

Knrwuesvie cnosa: becnunomuuiii 1emamenbHulil annapam ¢ 6epMuUKaiIbHbIM 631EMOM U
HOCAOKOU, NEPexoOublll pedHcuM noNéma, a0anmueHas ONMUMU3AYUS MPAEKMOPUL, YAPAGIEHUe
NONEMOM, NIAHUPOBAHUE MPAEKMOPUU, OUHAMUKA NONEMA, YUCIeHHOe MOOeauposatue,
ONMUMU3AYUSL YAPAGTEHUSL.
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TIK ¥1IbIN-KOHY MYMKIHJII'T BAP YIIKBIIICHI3 ¥1IY
ATIITAPATTAPBIHBIH O TITEJII PEXKUM TPAEKTOPUSACHIH BEUIMIEJITEH
OHTAMJIAHIBIPY

Anoamna. Tik yuyoan Kenideney yuilyea emneni pexicum mik Yubln-KoHy MymKinoiei oap
YUWKbIUCHI3 YUY annapammapuli nanuoaiany Kesinoeei ey Kypoeni Ke3enoepOin 0ipi 60.bin
maobwLIaowsl, OUMKeHI 0Cbl Ke3eHoe adpoOUHAMUKANBIK KYumep, YUy annapamvlHbly KeHicmikmezi
KAINnol, Kyumix KOHObIPEbled KOULLIAMbIH MALanmap dicone Oackapy icyueciniy muimoiniei
avmapavikmail 632epedi. Ocvl 3epmmeyoe omneni Npoyecmiy OPHbIKMbLILIEbIH, MUIMOLLICIH
JHCOHEe  OACKAPLLIYbIH — apmmulpy2a — 0ablmmanzay — emneni  peicum  mpaeKmopusCulH
OHMAUNAHOLIPYObIY — Dellimoenmeni macili  YCblHbLIAObl. Omneni  peocum Kesinoe aye
AHCLLIOAMOBIELIHBIY, MAH2ANC OYPLIUBIHLIY, YUYy OUIKMIZIHIY JcaHe bacKapy acepaepiniy o3apa
batinanvicmel 032epicmepin cCUnammaumvlH YUKbIUCHI3 YLy annapamsiibly MAmemMamuKaiblk
MoOeni a3ipnienoi. ¥ColHbLIbIN OMbIPAH MACIT AlL0bIH ala Denciieneel MYpaKmovl mpaeKmopusiHol
natioananyOvly OPHbIHA, A2LIMOARbL YULY HCAROAUIAPLIHA CIUKEC OMNeNi pedcum mpaeKmopusicobi
Kansinmacmulpaosl. OHMAanaHobipyobly MAaKCcammulk QYHKYUAcol OUIKMIK ayblmMKYblH, 2ye
HCLIIOAMOBIELIH KAOARANAY KAMECIH, MAH2aMC OYPLIULLIHLIY AYVbIMKYbIH, OMNeli DPetCUMHIH
Y3aKmul2blH  JHcoHe  backapy acepin 06ip Mme3einde eckepe OMbIPbIN  KAIbINMACMbIPHLIOLL.
Tpaexmopus napamempepi bacmankbl HCblIOAMObIKMbIHY, KOANCEMIMOI mapmy KywiHiy o32epyi
JHCIHE CHIPMEKDL dCepep HCa20aublHOA&bl JPMYPILL NAUOAIAH) pedxcumoepi Yuin ecenmey adicmepi
Hezi3iH0e OHmMalllanobIpbliobl. Modenvoey nomudicenepi beuimoenmeni mpaeKmopusiHol emneiui
PEAHCUMHIY 0aCmYPIi MYPaKmobl MpaeKmopusiCbiMeH CAlblCmulpy Ylin natoaiaHuliobl. AlbiHeaH
Hamudicenep mpaeKmopusHvl Oetiimoenrmeni OHMauIaHobipyovl KOJNOAHY Kaoazaiay Kameiepi
asaumyza, Kayinciz Yuly #ca20auiapbli KAMMAMACbl3 emy2e JHCOHe OMmneni pPetCUMHIH
MUimMOLNiciH apmmulpyea MyMKIHOIK bepeminin Kopcemeoi. ¥YCobiHbliean aoicmeme mik YuLbln-KoHy
MYMKIHOI2T 6ap YWKbIUICHL3 YUY annapammapbsl Yuin muimMoi omneni pexrcum cmpameusiapbii
a3ipieyee ApHAIan ecenmik maciioi yeolHaowl.

Tyiiin ce30ep: Tik ywvin-KoHy MyMKIHOIZI Oap YUWKbIULCHI3 YULy annapamol, 6mneni Yury
peodicumi, mpaeKmopusiHol Oeuimoenmeni OHMAUIAHObIPY, Yulyovl Oackapy, mpaeKmopusiHvl
oHcocnapaay, yuty OUHAMUKACHL, CAHObIK MOOenboey, 6acKkapyobl OHMALLIaHObID) .
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