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Cars are a dynamic system with lots of parts, units, systems and units. One of the units responsible for
the safety of the car is steering. Existing methods and means of diagnosis of steering can be characterized by
low efficiency. For various reasons, both declarative and real existing (supported equipment) methods usually
have low accuracy and inability to localize malfunctions. Currently, in most cases, the roller control system
faults are found on external grounds. It is possible to improve the quality of the process of diagnosis of steering
control, including the creation of new mathematical models of their functioning.

Existing methods and means of diagnosis of steering as an integral element of road transport are
analyzed. It is established that existing methods and means of diagnosis of steering do not fully allow to
determine their current technical condition, which requires the development of mathematical models of their
units and parts as an object of diagnosis.

Toyota Camry's cars are selected as a diagnosis object. The analysis of the design of the steering of
the car "Toyota Camry" as an object of diagnosis is presented. Replacing real technical devices by their
idealized models allows you to widely use different mathematical methods. The mathematical model is
proposed in general, which is a system of functional dependencies between each diagnostic signal and
structural parameters. Toyota Camry cars are drawn up for the steering car control, which includes a list of
malfunctions and signs of malfunctions.

The proposed mathematical model of diagnosing the steering of the car "Toyota Camry" will reveal
the malfunctions of its units and parts, depending on their features with the help of an artificial neural network.

Key words: mathematical model, diagnosis, car, steering, diagnosis matrix, malfunction, malfunction,
Boolean function, artificial neural network.

Eq. 3. Fig. 4. Table.1. Ref. 21.

1. Problem formulation

The steering wheel vehicle provides a change in the direction of traffic in accordance with the driver's
managerial influence, as well as maintaining the given direction of traffic, despite the presence of external
breaks (transverse slope of the road, lateral wind, unevenness of tangent reactions in wheel contacts with road,
etc.). Two performance and stability are used to evaluate these functions - respectively. In addition to vehicles,
in the part of the steering, the requirements of maneuverability, ease of management [1, 2] are presented. The
realization of all these requirements in the conditions of operation is carried out due to the perfection of the
design and the necessary level of technical condition, which is provided by the technical service of the
enterprise. Diagnosis plays an important role in maintaining the reliability of car steering, among other
technological operations.

The complexity of diagnosing the steering of cars is determined by many reasons. First, the
performance indicators of the steering control depend on the technical and mode characteristics. Secondly,
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there are actually no reliable tools for controlling the technical condition of the steering in operation. The
steering backlash often indicates malfunctions.

The statistics of failure of individual units and units of cars show that 30% of all failures are the refusal
of steering [3, 4]. Therefore, research aimed at improving the methods and means of diagnosing the steering
of the car "Toyota Camry" is a relevant scientific and technical task.

2. Analysis of recent research and publications

An overview of theoretical and experimental research in the field of operation and determination of
the technical condition of the steering of cars [3-9] showed that today certain scientific, methodological and
technical bases of technical service of auto-mobil management systems have been created. However, existing
technologies and methods of diagnosis, control and evaluation of the technical condition of individual elements
of the steering do not take into account the peculiarities of their functioning.

The problem of improving the tools and methods of determining the technical condition of the steering
of cars is presented in the works [10-13], during the analysis of which it is established that most methods of
diagnosis of steering do not take a sufficient consideration of the peculiarities of their functioning, differ in
high cost and complexity of the equipment used.

In the course of the analysis of recent studies and publications on the topic presented it was found that
specific mathematical dependencies of determining the technical condition of the steering of cars were not detected.

3. The purpose of the article

The reliability of cars depends on the reliability of their units and units, and one of these units is the steering.

Increasing the accuracy and reducing the complexity of diagnostic work in the technical service of the
steering can be achieved by improving diagnostic tools with the possibility of digitizing the received direct
measurement of data and subsequent processing of them using a mathematical apparatus.

The purpose of the study is to increase the service life of the toyota camry car steering, due to the study
of its working parameters on the basis of the developed mathematical model of diagnosing its units and parts,
which takes into account both malfunctions and signs of malfunctions.

4. Results and discussion

The steering is intended to change the direction of the car by turning the front controlled wheels and
consists of a steering mechanism and a steering drive. Cars in the steering use an amplifier that facilitates the
control of the car, reduces shocks on the steering wheel and increases the safety of traffic.

The Toyota Camry car is installed with a steering wheel with a gear rail type. The steering car "Toyota
Camry" consists of a steering wheel, a steering column, a steering mechanism equipped with a hydraulic boost,
and two steering rods connected by ball hinges with rotary fists of the front suspension. The steering wheel of
the Toyota Camry cars is equipped with a driver's safety pillow, in the center of the steering wheel a sound
signal is installed. The steering wheel hub is attached to the rod shaft [3].

The steering column (Fig. 1) is traumatic, adjustable in height, equipped with energy-absorbing
elements that increase passive safety, and an anti-landscape device in the ignition lock that blocks the wheel
shaft. The steering shaft is connected to the steering shaft with a cardan hinge. On the steering column are also
located organs of lighting of the headlights, indicators of rotation, washing and wind glass cleaner.

B ;

Fig. 1. Toyota Camry's car steering column [3]:
1 — the shaft of the steering column; 2 —ignition lock; 3 — the lever of adjusting the position of the steering
column; 4 —mechanism of regulation of the position of the steering column; 5 — the steering column body
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The steering mechanism (Fig. 2) is installed in the hood of the car. The crankcase of the steering
mechanism is fixed to the cross -section of the front suspension.

12 3 4 5 6 7 8 9

13 12 110
Fig. 2. Steering mechanism [3]:
1, 9 — steering tips; 2, 8 — steering; 3, 7 — protective covers; 4, 5 — pipelines; 6 — the housing of the
steering mechanism; 10, 12 — splints; 11, 13 — nuts

The pressure of the working fluid in the hydraulic boost is created by a blade type pump, which is
mounted on the engine bracket and is driven by a polyclinic strap from the crankshaft pulley. The trailing valve
installed in the pump maintains the required pressure of the working fluid in the steering hydraulic boosting
depending on the speed of the crankshaft. The steering heater tank is mounted in the hole space on the bracket
of the battery fastening shelves and connected by hoses with the pump of the steering control and the main
return of the working fluid. With the refusal of the steering amplifier, the possibility of driving the car is stored,
but the efforts of resistance forces on the steering wheel increases.

The steering thrust is attached to the rail of the steering mechanism with ball hinges. The steering tips
with the help of ball hinges are attached to the rotary fists of the front undergrowth. From the rotation in the
tip the steering thrust is fixed with a nut. The rotation of the steering in the ball hinge relative to the tip regulate
the ascent of the controlled wheels.

The steering is a complex and balanced complex of interrelated units and units. If something fails in
the car steering or does not work correctly, it is more difficult for the driver to operate the vehicle and the risk
of getting into a road accident increases.

The steering mechanism is a holistic knot, it is forbidden to disrupt the completeness of its parts.

Noise, change in sensations in manipulation with the steering wheel and knocking are the main signs
of malfunction in the steering system. The general rule in any of these cases is the need to inspect the car by a
specialist, since the steering system and its components because of their complexity, as a rule, are not subject
to repair, but replacement.

All the main routine controls should be eliminated in the shortest possible time. Otherwise, the driver
is at risk of both himself and his passengers.

Due to the automation of the logical process of diagnosis, it is possible to prevent the above faults of the steering.

Solving the problem of automation of the logical process of diagnosis requires the development of
models of steering elements as diagnostic objects that describe at one mathematical level the relationship
between many possible malfunctions and many values of diagnostic parameters.

Replacing the object of diagnosis of the model is associated with the selection of basic, essential for
diagnosis of elements and properties related to the task of determining the true technical condition of the
objects. In this case, some elements and ties of an object, which are extremely important in terms of its
functioning as a device designed to perform a certain work, become secondary and can be excluded as a
technical device as a diagnostic facility.

Replacing real technical devices by their idealized models allows you to widely use different
mathematical methods. The mathematical model of the object of diagnosis means many analytical, logical,
statistical, graphic and in general any qualitative relationships that associate the output parameters of the object
with its input and internal parameters.

The most versatile model of the object of diagnosis is the presentation of it in the form of a "black
box", the input and output parameters of which have the final set of values. It is assumed that all possible states
of the object form a final set of states. In this case, the object is a "black box™ not because its internal structure
and parameters are not fully known, but because the prohibition of access to them and the state of the object
can be determined only by exploring its initial parameters (without disassembly) [3].

To represent the object of diagnosis in the form of a "black box™ must be set (Fig. 3):
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To represent the object of diagnosis in the form of a "black box" must be set (Fig. 1):
- the number of all input actions Y from stimulating devices and the environment;

- the number of all initial signs of malfunction C;

- the number of all malfunctions of the object of diagnosis B;

- Operator A that converts quantity B and Y to quantity C:

C=4{Y,B}. ()

Considering that during diagnosis, the quantity of Y stabilizes (or change according to the given law),
the expression (1) will turn into a species:

C=A4{Bj}. )
In other words, any output parameter of the object of diagnosis is a function of its technical condition
at this state of inputs.
If the malfunction of the object of diagnosis {Bi} is attributed to the output parameters of the autoatized
system, then the diagnostic problem is formulated as follows: by known signs of malfunction {Cj} to determine
the unknown faults of the diagnostic object {Bi}.

f}’l—pf B 1\ \—p(ﬁ\

h ——— B: —_—

Y # —— = | B > B — >0 pcC

\ ) —————» \_ Bn_/ ) ——————»

Fig. 3. Presentation of the object of diagnosis in the form of a ""black box"*

In order to successfully solve this problem, you need to know the type of operator A4, in other words,
a comprehensive description of the links between all the original parameters and all possible states (faults) of
the object is required.

Below is a number of diagnostic models that differ in different forms of description of these
relationships.

In the presence of an analytical model of the object of diagnosis, the task of diagnosis in general is
formulated as follows. According to the signs of malfunction Cs, C,, ..., Cy, obtained as a result of appropriate
measurements, determine the technical condition (malfunction) of the object of diagnosis B, B, ..., Bm, if the
functional dependencies between each diagnostic signal and structural parameters are known:

C,=¢, (B, By By );
C,=¢, (BB, B,);
................................ 3

C,=¢,(B.B,,..B,).

The equation system (3) is a mathematical model of the object of diagnosis that has m structural
parameters and n diagnostic signals.

An obvious advantage of diagnosis using an analytical model is the ability to obtain a specific
malfunction of the object of diagnosis, which allows to determine the technical condition of the object not only
at the time of diagnosis, but also, accumulating information obtained for several diagnostic examinations of
the object, analyze the change in structural parameters in order to forecast its technical condition.

However, the practical use of such an analytical model is still limited due to the following
circumstances:

- the type of function ¢; for most nodes and mechanisms has not yet been established;

- if the function ¢; does not satisfy the conditions of continuity and differentiation for each of its
arguments, which usually occurs in real models, then the solution of the system of equations (3) is associated
with great mathematical difficulties;
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- most diagnostic parameters, in principle, cannot be expressed in the form of analytical functions of
structural parameters.

In a number of work on technical diagnosis of machines and mechanisms, possible technical conditions
(malfunctions) of units and systems and signs of these faults are described in the form of so-called diagnostic
matrices [6, 9, 14-21].

From the experience of the long -term operation of the Toyota Camry cars, Table 1 presents a matrix
of diagnosis of the steering control, which they are equipped [3, 4, 11].

Table 1
Diagnosis of the Power Control of the Toyota Camry cars
A sign of malfunction
the steering car ""Toyota Camry"’
of the car C G, s Ca C:
B + - +
B> + - -
+
+

Tyota Camry car control of the car control

+ |+
1

Bs
By
Bs -
Bs -
B -
Bs -
Bo -
B1o -
Bu -
B, -
Bis - -
B4 - - +
Bis - - +
Bis - - + - -
+
+

o R e e e e A
+
1
1

By - -
Big - -
Big - - -
B2 - - -
B - - - - +

+ |+
1

In the diagnosis matrix, we denote the following malfunctions of the steering of the car
"Toyota Camry": B; — a violation of the stretch of the spring of the stop of the rail; B, — weakened tightening
of the bolts of the steering mechanism; Bz — wear of the spherical hinges of the steering rods; B, — wear of the
steering shaft; Bs — sliding the belt of the drive of the pump of the hydraulic booster; Bs — damage to the belt
of the drive of the pump of the hydraulic booster; B;— insufficient level of working fluid; Bs — air entering the
hydraulic system; Bg — distortion or damage of hoses; B1o — insufficient pressure of the pump of the hydraulic
booster; Bi11 — increased internal origins in the pump; Bi, — leakage of fluid from the steering mechanism;
Bis — the distortion or damage of seals of the steering mechanism or distributor; B14 — difficulty in the interior
hinges and/or hinges of the steering rods; B1s — deformation of the rail of the steering mechanism; Bis — damage
to the gear bearing; B17 — damage to the pressure control valve; B1s — damage to the pump rotor roller bearing;
B9 — touching hoses to the body; B2 — weakened mounting of the steering rods and/or ball hinge of the tips;
B21 — weakened tightening of the pump mounting bolts.

Also in the diagnosis matrix, we introduce signs of the above faults of the steering of the car "Toyota
Camry": C; — increased free course of the steering wheel and knocking in steering; C, — tight rotation of the
steering wheel; Cs — fuzzy return of the steering wheel to the average position; C4— noise (knock) in steering;
Cs — increased noise of the hydraulic pump. As can be seen from Table 1, each malfunction is characterized
by a certain combination of values of its features, which can take two conventional values: «-» or «+».

At the intersection of the i-th row and the j-th column is put «+» if in the presence of the I-th malfunction
there is a output of the j -th trait from the area of its permissible values, otherwise "-«-».
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In the tasks of diagnosis and forecasting, the fuzzy neural network plays the role of a universal function
of function from several variables.

In Fig. 4 presents an artificial neural network to determine the faults of the steering car control of the
Toyota Camry car functioning of which is determined by a diagnostic matrix (Table 1).

Conclusion about
the technical
condition of the
object of diagnosis

Fig. 4. This an artificial neural system:
C1... C5 - signs of steering malfunction; CO — absence of signs of a malfunction of the steering;
B1... B21 - steering malfunctions; By is the robust state of steering; @ — the operator that converts the
number of technical states of the object into the number of diagnostic parameters

According to the artificial neural network of malfunction of the object of diagnosis, you can be written
in the form of a boolean function of input signals:
By =(C1+C3) (- Cy- Cs; Bg = (Ca+C5) - C1 - C3- Cy; Bis=C3:C1-Cy - Cy - Cs;
Bz:(C1+C4)'(_jz'(_j3'C5F B9=(C2+_C3)_‘C1_‘C4_‘C52 Big=C3-C1-Cy - Cy - Cos;

33=(C1+C4)'(_72'(_73'(25F Big=C3:C1-C3-Cy - Cs; Bi;=C3:C1-Cy- Gy C;
B4=(C1-}_-C32'C2-C4_L-C5; B11:C2'§'1'§'3'€4'(_75; B18=C3‘€1‘€2‘G4‘GSJ
BS=C2‘G1‘G3'G4‘Gsi B12=C2'G1'G3'G4'G52 319=C4~Q1~C2~Q3-C5:
36=C2'C1'C3;C4;C55_ B13=C2'G1'G3'€4'§5; Bzo=C4‘€1‘€2‘G3'GSJ
By = (Ca+Cs) - C1 - C3-Cy; Biy=C3-C1-Cy - Cy- Cs; By =C5-C1- Gy C3- Cy;

Thus, the basis of the functioning of the artificial neural network is the following assumption: in the presence
in the object of diagnosis of malfunction in the process of diagnosis Bi, at least one of the signs having «+» in the I-th
line of the matrix is always observed, and never appears none of the signs that accept the value «-»in the 7 line.

In general, the localization of malfunctions with the help of a diagnostic matrix is similar to the work
of the system of neurons.

The use of artificial neural systems will allow to increase the performance of diagnosing means by
parallelization of diagnostic information processing flows.
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5. Conclusion

In the course of the analysis of recent research and publications on the topic presented, it was found that
specific mathematical dependencies of determining the technical condition of the steering of cars were not revealed.

The analysis of the design of the Toyota Camry cars design as an object of diagnosis is presented.

The Toyota Camry car steering system, as a diagnosis object, is presented in the form of a "black box",
the input and output parameters of which have a final set of values.

Toyota Camry, a diagnosis matrix is drawn up for the Toyota Camry cars, which includes a list of
faults and malfunctions. Diagnosis matrix as a diagnostic model shows that it is a tabular form of recording a
mathematical model of the object of diagnosis.

Automation of the logical process of determining the malfunctions of the steering of the car "Toyota
Camry" by developing an artificial neural network, the functioning of which is determined by a diagnostic matrix.

References

1 DSTU 3649:2010. (2011). Kolisni transportni zasoby. Vymohy shchodo bezpechnosti tekhnichnoho stanu ta
metody kontroliuvannia (valid from 2011-07-01). Kyiv: Derzhspozhyvstandart Ukrainy. [in Ukrainian].

2. DSTU ISO 10998:2013. (2013). Traktory silskohospodarski. Vymohy do rul'ovoho keruvannia (valid
from 2014-09-01 ). Kyiv: Derzhspozhyvstandart Ukrainy. [in Ukrainian].

3. Kubich, V.1. (2023). Konstruktsii rul'ovoho keruvannia avtomobiliv (navch. posib.). Zaporizhzhia: NU
“Zaporizka politekhnika”. [in Ukrainian].

4, Syrota, V.I. (2006). Osnovy konstruktsii avtomobiliv (navchal'nyi posibnyk dlia studentiv VNZ). Kyiv:

Avristei. [in Ukrainian].

Omyelichev, O.V. (2023). Pidruchnyk z budovy avtomobilia. Kharkiv: Monolit. [in Ukrainian].

Borysiuk, D.V., Ohnevyi, V.O., Smyrnov, Ye.V., Zelinskyi, V.Y. (2023). Matematychna model’

protsesu diaknostuvannia rul'ovoho upraviinnia avtomobiliv “KrAZ” [Electronic resource]. Naukovi

pratsi Vinnytskoho natsionalnoho tekhnichnoho universytetu, Q).

URL.: https://praci.vntu.edu.ua/index.php/praci/article/view/677/641. [in Ukrainian].

7. Kukurudzyak, Yu.Yu., Bilichenko, V.V. (2010). Tekhnichna ekspluatatsiia avtomobiliv. Orhanizatsiia
tekhnolohichnykh protsesiv TO i PR. Vinnytsia: VNTU. [in Ukrainian].

8. Ludchenko, O.A. (2007). Tekhnichna ekspluatatsiia i obsluhovuvannia avtomobiliv: tekhnolohiia. Kyiv:
Vyshcha shkola. [in Ukrainian].

9. Kovalenko, V.M., Shchurykhin, V.K. (2017). Diahnostyka i tekhnolohiia remontu avtomobiliv. Kyiv:
Litera LTD. [in Ukrainian].

10.  Borysiuk, D.V. (2018). Formuvannia slovnyka diahnostychnykh oznak pry vibroakustychnomu diahnostuvanni
traktoriv i avtomobiliv. In Problemy i perspektyvy rozvythu aviomobil'noho transportu, V1 International scientific-
practical internet-conference (Vinnytsia, April 12-13), Abstracts, pp. 28-30. Vinnytsia. [in Ukrainian].

11. Strokov, O.P., Makarenko, M.H., Orlov, V.F., Pavlenko, V.0. (2018). Tekhnichne obsluhovuvannia ta
remont vantazhnykh i lehkovykh avtomobiliv, avtobusiv. Osnovy budovy ta ekspluatatsii avtopoizdiv.
Kyiv: Hramota. [in Ukrainian].

12. Dytiatiev, O.V. (2021). Osoblyvosti diahnostuvannia rul’'ovoho keruvannia avtomobiliv. Visnyk
mashynobuduvannia ta transportu, 2(14), 18-25. [in Ukrainian].

13. Borysiuk, D., Spirin, A., Trukhanska, O., Shvets, L., Zelinskyy, V. (2017). Mathematical model of a
wheeled tractor steering axle as an object of diagnostics. TEKA. Commission of Motorization and Power
Industry in Agriculture, 17(1), 41-47. [in English].

14.  Baranovskyi, V.M., Spirin, A.V., Zelinskyy, V.Y., Naliazhnyi, V.S. (2018). Matematychna model’
diahnostuvannia systemy upryskuvannia palyva ‘“Mono-Jetronic”. Visnyk mashynobuduvannia ta
transportu, 1(7), 10-17. [in Ukrainian].

15.  Borysiuk, D.V., Bilichenko, V.V., Zelinskyy, V.Y. (2018). Matematychna model’ udarno-spuskovoho
mekhanizmu avtomata Kalashnykova yak ob”iekta diahnostuvannia. Visnyk mashynobuduvannia ta
transportu, 2(8), 4-14. [in Ukrainian].

16. Borysiuk, D.V., Bilichenko, V.V., Zelinskyy, V.Y. (2019). Matematychna model’ udarno-spuskovoho
mekhanizmu pistoleta Makarova yak ob"iekta diahnostuvannia. Visnyk mashynobuduvannia ta
transportu, 1(9), 15-26. [in Ukrainian].

17. Borysiuk, D.V. (2020). Vybir ta obgruntuvannia parametriv vibrodiahnostuvannia kerovanykh mostiv
kolisnykh traktoriv (Author’s abstract of PhD thesis, specialty 05.22.20 “Ekspluatatsiia ta remont
zasobiv transportu”). Zhytomyr. [in Ukrainian].

18. Borysiuk, D.V. (2021). Matematychna model’ zcheplennia avtomobilia Volkswagen Polo Sedan yak
ob"iekta diahnostuvannia. Visnyk mashynobuduvannia ta transportu, 1(13), 23-32. [in Ukrainian].

179

oo


https://praci.vntu.edu.ua/index.php/praci/article/view/677/641

Ne 2 (129)/2025 TeXHiKa, C€HEPreTHuKa,

t?ﬁ P % Tpancnopt AIIK

Vol. 129, Ne 2 / 2025

19.  Borysiuk, D.V. (2021). Matematychna model’ korobky peremykannia peredach typu YAMZ-239 yak
ob"iekta diahnostuvannia. Visnyk Vinnytskoho politekhnichnoho instytutu, 3(156), 93—-104. [in Ukrainian].

20. Borysiuk, D.V., Zelinskyy, V.Y., Tverdokhlib, 1.V., Polievoda, Yu.A. (2021). Matematychna model’
avtomatyzatsii protsesu diahnostuvannia dvyhuniv vnutrishnoho zghoriannia simeistva YAMZ-238.
Engineering, Energy, Transport AIC, (4)115, 12-23. [in Ukrainian].

21. Borysiuk, D.V., Zelinskyy, V.Y., Tverdokhlib, I.V., Polievoda, Yu.A. (2022). Matematychna model’
avtomatyzatsii protsesu diahnostuvannia veduchykh mostiv avtomobiliv “KamAZ”. Engineering,
Energy, Transport AIC, (2)117, 15-24. [in Ukrainian].

MATEMATHUYHA MO/IEJIb PYJIBOBOI'O YIIPABJITHHS ABTOMOBLIIB
«TOYOTA CAMRY» SIK OB’€EKTA JIATHOCTYBAHHS

Aemomobini € OUHAMIYHOIO CUCMEMOIO 3 8eTUKOIO KLIbKICHIO Oemanetl, 8y3iie, cucmem i azpecamis. OOHuM
3 agpeeamis, wjo GioNoGIOaMb 3a OE3NeKy PyxXy asmomooiis € pyiboge Ynpaesiinus. Icnyroui memoou ma 3acodu
OlaCHOCIY8AHHSL PYTbOBO2O YNPAGIIHHSL MOJICHA OXAPAKMEPUIYBAMU HUZLKOIO eqheKmuUEHICIIo. 3 PI3HUX NPUYUH 5K
O0eKIapamueHi, Max i peaibHo ICHYI04i (NIOMpuMy8aHi 0OIAOHAHHAM) MemMOOU, 3A36UUAL, MAIONb HUZLKY MOYHICHb
i HezoamHicme aokanizyeamu HecnpasHocmi. Hapaszi 6 Oinbuwiocmi 6UNaokie HeCHpagHOCmi cUcCmeMu pyibo802o
VAPABIIHHS GUAGTSIOMbCSL 3 306HIWHIMU o3Hakamu. [Tioeuwumu sxicms npoyecy O0laeHOCHYBaHHsL PYIbOBO2O
VAPABTIHHSL MOJICHA, 8 MOMY YUCT, | CMEBOPEHHSIM HOBUX MAMEMAMUYHUX MOOeel iX (DYHKYIOHYBaHHSL.

Tpoananizosano icnyroui memoou ma 3acobu 0iacHOCMY8AHHSL PYIbOB020 YAPAGIIHHS, K CKIA008020
eemMenma agmomodiibHo20 mpancnopmy. Bemanosneno, wo icuyioui memoou i 3acobu 0iaeHOCMYy8aHHs.
PYIb0OB0O2O YNPAGIHHA He 8 NOGHIN MIDI 00380IAI0Mb GUHAYAMU IX NOMOYHUL MEeXHIYHULL CIAH, WO 8UMA2AEe
PO3POOKU MameMamudHux mooenel ix 8y3nie ma demainel K 00 exma 0ia2HOCHY8AHHS.

HAx  00’ekm  OiacHocmyeanusi 00Opano pyavose ynpaeiinHs aémomoobinie «Toyota Camryy.
Ilpedcmasneno ananiz ocobrugocmeti KOHCMPYKYIi pyib0o8o2o ynpasiinus asmomodinie « Toyota Camryy, ax
00’ exma 0iacHoCmy8anHs. 3aMina peanbHUX MeXHIYHUX NPUCMpois ix i0eaniz3o8aHuMu Mooeisamu 0036015€
WUPOKO 3ACTNOCOBYB8AMU PI3HI MATMEMAMUYHI MeMOOU. 3anPONOHOBAHO 6 3A2ANIbHOMY BUTA0T MAMEMAMUYHY
MoOenb, AKa npedcmagise coboio cucmemy QYHKYIOHANIbHUX 3ATIeHCHOCMEN MINC KONCHUM OiaeHOCTNUYHUM
CUSHANOM T CMpPYKMYypHumMu napamempamu. i pynvoeoeo ynpagiinus asmomooinie «Toyota Camryy
CKAadeHa Mampuys OiaeHOCMY8AHHS, SIKA BKITIOYAE NePeiK HeCNPAsHOCmel Mma 03HAK HeCHPABHOCMEL.

3anpononosana mamemamuyna MoOeib OIAZHOCMYBAHHS PYIAbO6020 YAPAGIIHHA A8MOMOOINIE
«Toyota Camry» dozgonume euseumu HeCNPAGHOCMI U020 BY31I8 MA 0eMaiell 8 3ANeHCHOCHI 8I0 IX 03HAK 3a
00NOMO2010 WIMYYHOT HEUPOHHOT MepediCi.

Kmouosi cnosa: mamemamuyna mooenn, 0iazHOCMY8AHHS, ABMOMOOINb, PYIbo8e YPAGIIHHS, MAMPUYsL
diaeHoCmy8anHs, HeCNPAGHICMb, 03HaKa HecnpasHocmi, Bynesa ynkyis, wmyuna neiponna mepeoica.

@. 3. Puc. 4. Taon. 1. Jlim. 21.
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