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T.N.Bekenov, G.T.Merzadinova, Z.T.Nussupbek, Z.T.Tassybekov

L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
(E-mail: tas-bek@mail.ru)

Justification of model for calculating the traction passability of the wheels of the
all-wheel drive car (4x4) with the road

Abstract: Rational operation of existing and design of new designs of self-propelled wheeled
vehicles is impossible without a theoretical analysis of their performance properties. In particular,
the operation of such machines in heavy road conditions is relevant such operational properties as
their traction patency. Given the fact that the operating conditions of self-propelled wheeled vehicles
differ in a variety of different road conditions, the correspondence of their traction patency to such
conditions will determine the efficiency of their work. The analysis of the operating conditions of
all-wheel drive self-propelled machines showed that one of the factors that reduce their efficiency
are restrictions on traction patency due to the occurrence of power circulation in their transmission.
Therefore, the paper formulates the requirements for traction patency of self-propelled wheeled
vehicles. Further, the approach to estimate the redistribution of traction forces on the wheels of
self-propelled machines is justified. To establish a direct connection between the traction patency of
self-propelled machines on the one hand and the processes of power circulation in their transmission
on the other hand, it is proposed to link the processes of calculating the parameters of the front and
rear drive wheels of the machine, taking into account the reduced inertia force of the corresponding
wheels with the process of assessing the redistribution of traction forces on their wheels. In the
end, the equations for calculating the parameters of traction permeability of the front and rear drive
wheels of the machine taking into account the reduced inertia force of the corresponding wheels are
justified and obtained.

Keywords: self-propelled wheeled machine, traction patency, front and rear wheels.
DOTI: https://doi.org/10.32523/2616-7263-2018-125-4-37-43

Introduction. In various industries, transportation of goods and mechanization of lifting, con-
struction and road works is widely carried out by the most mobile and maneuverable self-propelled
wheeled machines, the scope of which, depending on their types and design is constantly expanding.
Therefore, due to the mass use of wheeled vehicles is relevant deeper research aimed at improving
existing and creating new designs of self-propelled machines.

Operation of self-propelled machines in various industries often occurs in difficult road conditions,
and the planned amount of work over the years only increases. Therefore, improving the performance
of technological complexes, including the performance and quality of self-propelled machines are of
paramount importance. Self-propelled machines in various industries are used as basic construction
of mining, construction, road and other machines. Also, self-propelled all-wheel-drive machines with
a wheel formula (4x4) are used as biaxial tractors of construction and road machines and others.
Therefore, work is underway to improve the existing types of wheeled vehicles, as well as the design
of new types.

For existing types and sizes of self-propelled machines in the mining, construction and road in-
dustries are relevant issues of their effective use. This requires the definition of their operational
and technical qualities, both for timely and effective implementation of preventive maintenance and
forecasting of turnaround time, and to improve their parameters in the design and operation.

New types and sizes of wheeled vehicles in these industries are necessary depending on the needs
of production and the introduction of new equipment and technology or improvement of existing
ones. Thus, with regard to the existing types and sizes of transport, construction and road wheeled
vehicles, operational issues are relevant, that is, the correct organization of transport and techno-
logical processes, ensuring their efficiency in various road and load conditions. It is known that the
rational organization of operation of wheeled vehicles is impossible without a theoretical analysis of
their performance properties. In particular, the operation of such machines in heavy road conditions
is relevant to their efficiency, respectively, the analysis of performance properties such as traction.
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Given the fact that the operating conditions of wheeled vehicles differ in a variety of different road
conditions, the compliance of their traction patency to such conditions will determine the efficiency
of their work. The use of all-wheel drive self-propelled machines for operation in heavy road condi-
tions and limited space requires a number of tasks associated with the problems of increasing the
permeability of machines in terms and profile and power circulation in their transmission. In this
regard, the assessment and selection of rational types and parameters of self-propelled machines for
use in industry and determine the main indicators of their traction properties is an urgent task.

Review and analysis of existing studies. Estimated indicators of the patency of wheeled vehi-
cles were proposed in the works of V.F.Bobkov [1], J.S.Ageikina [2], B.G.Bezborodova [3], V.I.Koroza
[4], S.A.Shuklina [5] and others. It is also advisable to estimate the passability of wheeled vehicles
on typical surfaces of motion on the basis of the forecast [6] in order to exclude the huge costs of
experiments. Relatively recent work on the study of cross-machines are the work of Volskaya T.S
[7], Larina V.V [8] and Bekenov T.N. [9].

The analysis of the existing research of passability shows that the assessment of passability of
wheeled vehicles was carried out either on the most loaded axis of the machine or on the machine
as a whole. This did not take into account the influence on each other parameters of the front and
rear drive wheels and their relationship. Meanwhile, from practice it is known that the motion of
the vehicle even on a straight-line trajectory having a circulation capacity in their transmissions,
consequently there is a redistribution of the traction properties on its wheels, which will determine,
ultimately, its traction and flotation.

It is known that the basis in this type of research is the process of interaction with the support
surface, as a single wheel, and the entire system of wheels as a whole.

In General, the determination of the parameters of the front and rear drive wheels of the machine,
taking into account the reduced force of inertia on the corresponding wheels to assess its traction
patency in the literature were not considered even when moving horizontally. It is believed that the
redistribution of traction forces on the wheels depends on the type of transmission and the ratio of
traction and tractive resistance. With regard to the rectilinear motion of self-propelled machines on
a solid support surface, this approach can be considered acceptable. However, even under all other
equal conditions, there are redistribution of traction forces on the wheels of machines due to the
different nature of interaction with the support of the front and rear drive wheels of machines with
soil [9]. Therefore, there is a need to assess the traction patency and efficiency of machines, taking
into account the redistribution of traction forces that arise due to the kinematic misalignment of the
front and rear wheels. This is due to the influence in addition to the design of the wheeled vehicle
of its power and kinematic parameters.

Analysis of the study on the use of self-propelled machines in various industries shows that all its
advantages self-propelled machine realizes fully only in its rational application, which depends on
many factors.

Analysis of the operating conditions of self-propelled machines in mining and construction shows
that they are very diverse. Road conditions are characterized by strong ruggedness, characterized
by frequent turns, lifts, respectively, the issues of assessing the patency of machines, taking into
account the redistribution of traction forces on their wheels are even more relevant.

The movement of the machine is considered stable if the impact on it is limited in magnitude of
the traction forces, its deviation from the given law of motion does not exceed the permissible values
on a certain segment of the path.

In this regard, the requirement for the operational quality of traction patency of self-propelled
machines are as follows: traction patency of self-propelled machines must ensure compliance with the
smallest redistribution of traction forces on wheels to ensure their non-stop and efficient operation.

As a result of the analysis of literary sources and statistical data on the operation of self-propelled
machines in various industries found that the assessment of their various performance characteristics
produced by different methods. In this case, when calculating the traction patency of self-propelled
machines, the issues of assessing the redistribution of traction forces on wheels are not considered.
In this regard, the following goals and objectives of the study.
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Setting goals and objectives of the study. The purpose of the work is: Justification of model
of calculation of traction passability of wheels of the all-wheel drive car (4x4) with the road.

Research tasks:

1) To justify the relevance of the presented work;

2) To review and analyze the literature on the problems of assessing the patency of self-propelled
machines;

3) To substantiate the model of calculation of traction cross-country front and rear wheels of
all-wheel drive (4x4) with the road.

Basis of research. From the literature it is known the equation of balance of traction wheeled
vehicles, including cars, which is obtained from the conditions of interaction of the whole machine
with the road (ground). The force of inertia included in the equation of the traction balance is
calculated through the coefficient of accounting for the rotating masses of the entire machine. In
addition, the literature presents the calculated scheme of interaction of single wheels on the road,
depending on the nature and direction of forces and moments acting on these wheels, that is, different
modes of power loading of wheels.

At the same time, the connections of the front and rear wheels in the General mode of their power
loading are not given, respectively, the equations for calculating their parameters separately in cases
of their uneven movement are also not given.

However, the machine is a complete structure, so the consideration of only the greatest load is
insufficient in assessing the movement of wheeled vehicles both on the ground and on the road with
a hard surface. In such cases, the assessment of complex indicators of patency of machines there is a
need to take into account the redistribution of their traction forces. In turn, to take into account the
redistribution of these forces on the wheels of different axes, it is proposed to consider these wheels
separately, and then bring them together [10]. Therefore, consideration separately of the processes
of interaction of single wheels with the road is necessary to establish relationships between them and
with the machine as a whole. In particular, this applies to the evaluation of traction and efficiency
of machines with the redistribution of traction forces on wheels.

Passability of self-propelled machines is a complex characteristic of two systems: the machine and
the surface of the movement. Consider separately the traction permeability of the front and rear
drive wheels of the machine. To do this, it is necessary to determine the driving forces of the wheels
of machines in traction mode, depending on the operating parameters.

Consider the design scheme of traction permeability of the front drive wheel of the machine (figure

1).

FIGURE 1 - INTERACTION OF THE FRONT DRIVE WHEEL WITH THE ROAD

According to the calculation scheme, we obtain the equations:
X1 =X+ Pur = X + jma, (1)

z1a + X1 + My = My, (2)

X1 =Pr1— Py — %(Jﬂi%PnTP +2J1),
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. J
Pul =Jmi, €= ;aMul = J15,

X1 — tangential reaction of the road to the front wheels, N;

X1 — reaction of the back of the machine to the front wheels, N;
z1 — the reaction of the road on the front wheels, N;

M1 — moment of inertia of wheel, Nm;

M1 — traction moment front wheel, Nm;

P,1 — inertia force of the forward-moving front wheel, N;

Jg — the moment of inertia of the rotor of the electric motor, kgm 2;
J1 — front wheel moment of inertia, kgm2;

Pp; — traction force front wheel, N;

my — front wheel weight, kg;

j — acceleration, m/s2;

f — rolling resistance coefficient;

€ — angular acceleration;

r — wheel radius, m.

Solving equations (1) and (2) we get:

(Jaizpnrp + 2J1)
mqr2

),

Xvi=Pri—af - %(JHZ%‘PWTP +2J1) —jmi1=Pr1 — 21 f —jmi(1 +

X1 =Pr1 — Pp — %(Jﬂi%PUTP +2J3),

(Jﬂi%‘pﬁTP+2J1)
myr?

where 0pp, = 1+
rotating masses;

Pry — front wheel rolling resistance, N;

G1 — front wheel weight, N.

Consider the design scheme traction patency of the rear wheel drive cars (figure 2).

— reduced to the front wheels the coefficient of accounting for

FIGURE 2 - THE INTERACTION OF THE REAR DRIVE WHEEL WITH THE ROAD

According to the calculation scheme, we obtain the equations:
Xo = Xz + Puz = X2 + jma, (3)

zoa + Xor + Mya = Mra, (4)
Xo = Pry—2of — %(Jﬂi%pnTP + 2.J3),

. J
Py = Jma, & = ;aMuQ = J257

Xs — tangential reaction of the road to the rear wheels, N;
X o — front-end reaction to the rear wheels, N;
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zo — normal road reaction to the rear wheel, N;

M2 — moment of inertia of the rear wheels, Nm;

Mo — traction moment on the rear wheels, Nm;

P,o — inertial force of progressively moving rear wheels, N;
Ppy — traction force rear wheels, N;

Jg — the moment of inertia of the rotor of the electric motor, kgm?2;
Jo — moment of inertia of the rear wheel, kgm 2;

mgo — weight attributable to the rear wheels, kg;

j — acceleration, m/s2;

f — rolling resistance coefficient;

e — angular acceleration;

r — wheel radius, m.

Solving equations (3) and (4) we get:

(Jaizpnrp + 2J2)
mar?

Xmo=Pra—2f — %(JHZ'QTPHTP +2J3) — jma = Pra — 2of — jma(1 + )s

Xa = Pro— Ppz = %5 (Jaitpire +2J2),
where 0yp0 = 1+ W

Ppy— rolling resistance of the rear wheels, N.

The resulting equations allow us to calculate the parameters of traction patency of self-propelled
wheeled vehicles with the redistribution of traction forces on their front and rear drive wheels.

Conclusion. As a result of the work carried out, the following conclusions can be drawn:

1. The analysis of the operating conditions of all-wheel drive self-propelled machines showed that
one of the factors that reduce their efficiency are restrictions on patency due to the occurrence of
power circulation in their transmission;

2. The requirements for traction patency of self-propelled wheeled vehicles are formulated;

3. The approach to estimate the redistribution of traction forces on the wheels of self-propelled
machines is substantiated;

4. To establish a direct connection between the traction patency of self-propelled machines on
the one hand and the processes of power circulation in their transmission on the other hand, it is
proposed to link the processes of calculating the parameters of the front and rear drive wheels of the
machine, taking into account the reduced inertia force of the corresponding wheels with the process
of assessing the redistribution of traction forces on their wheels;

5. The equations for calculation of parameters of traction passability of front and rear driving
wheels of the car taking into account the reduced force of inertia of the corresponding wheels are
proved and received.

— given to the rear wheels coefficient accounting rotating masses;

References

1 Babkos B.®., Bupyna A.K., Cumenko B.M. IIpoxoaumocTh KOJIECHBIX MAalIuH 1O rpyHTy. - M.:
Aprorpancusnar,1969. - 189 c.

2 Areiikun 4.C. IIpoxomumocts aBromobueii. - M.: Mamunocrpoenne, 1981. - 231c.

3 Besbopomosa I''B. OcHoBHble moKazaTe M MNPOXOAMMOCTA ABTOMOOWJIEH M TEOpEeTHYEeCKHE MPEIIOChIIKM K WX
onpezesennto //ApromobunbHbIil Tparcnopt. - 1966. - N 2. - ¢.64-70.

4 Knopos B.1., Ilerpos N.I1. Onenka npoxogumoctr KosecHbix Mamun // C6. mayd. Tpymos / HAMU. - 1973. - Bpm.
142. - ¢.65-76.

5 Iykuma C.A. K Bonpocy 0 KpuTepusix 9KCIIePUMEHTAJIBHO OIIEHKU IPOXOANMOCTH aBTOMOGMIIS // ABTOMOGHIBHASL
MPOMBITIIJIEHHOCTD. - 1976. - N 4. - ¢.19-21.

6 Muxaiiienko B.U., Hunxosckuit B. Ilpormosuposanme npoxomumoctu asromobwmist mo rpyary // Cesbckoe
crpouTesabeTBo. - M., 1979. - Ne 10. - ¢.20

7 Bosbckasa T.C. Ouenka mpoxoauMOCTH KOJIECHON MAINWHBI IPU JBUKEHUN IO HEPOBHON I'PYHTOBOU MTOBEPXHOCTH: -
M.: Usn. MT'I1Y, 2007. - 215 c.

8 Jlapun B.B. Meroap! mporHo3upoBaHusl OMOPHOIM MPOXOAMMOCTH MHOI'OOCHBIX KOJIECHBIX MAIIMH 10 MECTHOCTH. -
M.: Uzx. MI'TV um. H. 9. Baymana, 2007. - 224c.

41



JI.H. I'ymunues arsiagarel EYY Xa6apmeicsr - Bulletin of L.N. Gumilyov ENU, 2018, 4(125)

9 Bekenos T.H. Teopusi npoxoauMOCTH U MOBOPOTIMBOCTHA CAMOXOJHBIX KOJIECHBIX MarmmH. - Acrana: Hzx. EHY
nm.JI.LH.'ymunesa, 2009. - 168c;

10 Bekenos T.H., Hycyn6ek 2K.T., Taceioekos 2K.T. K paspaborke mojiesin paboThl MOILYIBHBIX KOJIEC TPAHCIIOPTHOTO
cpencrsa gopor // Becrauk KI'VCTA. - Bumkek, 2012.

T.H.Bekenos, I'T.Mep3aaguuosa, 2K.T.Hycynbek, 2K.T.TacsiGekoB
JI.H.lymunes amvindazv, Bypasus yammok yrusepcumemsi, Acmana, Kasaxeman

ToabIk >keTekTi MammHa (4x4) JOHFAJIAKTAPBIHBIH, »KOJMEH TapThIMIBIK, OTKI3rimririn ecenrey Mmoaesin
Herizney

AnxHoTanusi: O3zziriHeH JXypeTiH JOHFajaK MAallMHAJIAPBIHBIH KYMBIC iCTEN TypraHJapblH YTBIMIBI NaiifajiaHy »KoHe
JKaHa KOHCTPYKITUSCHIH 2K00ajay OoJIap/blH, Naliajany KaCUeTTEPIH TEeOPUJIBIK TAJIayChl3 MYMKIH eMec. Aram alTKaHia,
MYHJa#l MalllMHaJIap/bl aybIpD KOJI »KarJaiiapbIHia Haijajlany Ke3iH/e oJlap/iblH TapThIMJIBIK, OTKI3TiIITIr CUAKTHI naiijaaany
KacueTi ©3eKTi OOJIbIIl TabbLIabl. ©O3ziriHeH KypeTiH JIOHFajaK, MAaIllMHAJAPBIH [alijajlaHy IIapTTapbl OpPTYPJi KO
KarJailylapblHbIH, ajlyaH TYPJIIriMeH epekKIleJIeHETIHIH €CKepe OTBIPbIN, OJIapAbIH TapTbIM/BIK ©TKI3MiINTIriHIH OChIH 1AMl
mraprTapra COWKeCTiri oJiap/iblH »KYMBICBIHBIH THUIMIIINIH ajIblH ajla aHBIKTAWNTBHIH Oosiasbl. TOJNBIK »KeTEeKTi e3IiriHeH
JKYPETiH MallrHaJap/bl Maigagany >KargaijgapblHa »KYPrisijireH Tajjiay oJIapAblH THIMJIIJIINH TOMEHIeTEeTIH (haKTOpJIapablH
6ipi osapAbIH TPAHCMUCCUSACHIHAA KyaT alHAIBIMBIHBIH, Haiga 60JIysl ecebiHeH TapTKLIII OTiMAiIiK OOfbIHIIA IIEKTEyIep GOIbIT
TabbLIATBIHBIH KepceTTi. COHIBIKTAH »KYMBICTa ©3/IMHEH >KYPETiH AeHreJeKTI MallluHaJapAblH TapThIMJIBIK, ©TKI3rilmTirine
KOMBIZIATHIH TaJIanTap TyKbIpbIMgaarad. Opan opl e3ziriHen »KypeTiH MalluHaJIapABIH JOHIEIEKTEPIHIe TapTKBIII KYIITEPAl
KaiiTa Gesyai Garajiay YIIH TOcii Herizmesmi. ©O3iriHeH >KypeTiH MallWHAJAP/bIH Oip »KafblHAH TapPTBIMIBIK, ©TKIi3rinrTiri
MEH eKIiHIII >KaFblHaH OJIAP/bIH TPAHCMUCCUSICBIHIAFBI KYaTThIH alHAJIBIMBI IIPOIECTEP] apachblHIa TiKeJiel OallIaHBICTBI OPHATY
VIIiH >KYyMBbICTa THICTI JIOHI'€JIEKTEP/iH WHEPIMSICHIHBIH KeJTipiiren KyIniH eckepe OTBIPBIN, TapTKBII KYIITEP/IH OJIapAbIH
JIOHFAJIAKTapbIH/IA KaiiTa OesiHyiH Oarajiay IpOIECIMEH MalllMHAHBIH AJJbIHFBI YKOHE apTKbl »KETEKII JOHFAJIAKTaAPBIHBIH,
mapaMeTpJIepiH ecenTey MPOLECTEPiH GalIaHbICTHIPY YChIHbLIaAb. Callblln KejareHzje, THICTI NOHIEeJIEKTEPAiH, MHEPIUICHIHBIH
kesitipisirer  Kymris ecenke ajia OTBIPBIN, MAIIMHAHBIH, AJIABIHFBI 2KOHE apPTKbl >KETEKI JIOHIeJIEKTEPIHIH TapThIM/IBIK,
OTKI3TIIITIrIHIH TapaMeTpJIepiH ecenTey YIIH TeHJIeyJIep HEri3/eJINeH YKOHE AJIbIH/IbI.

TyiliH ce3aep: o3airiHeH >KypeTiH JOHFaJIaK MAIIUHACHI, TAPTHIMJIBIK, OTY, aJIIbIHFbI YKOHE apTKbI JOHFAJIAKTAP.

T.H.Bekenos, I.'T.Mep3aaunosa, 2K.T.Hycynbek, 2K.T.Tacpi6ekoB
Espasutickutl HayuonasbHul yrusepcumem um JI.H. lymunesa, Acmana, Kaszaxcman

OGocHOBaHME MOZEJIM pacyeTra TATOBOH MIPOXOAUMOCTH KOJIEC NOJIHONPUBOAHON MamuHbl (4x4) ¢ goporoi

AnHOTanus: PanyonanbHas SKCIUIyaTalus CyIECTBYIONUX U IIPOEKTUPOBAHNE HOBBIX KOHCTPYKIIMH CAMOXOJIHBIX KOJIECHBIX
MAaIllMH HEBO3MOXKHA 06€3 TEeOPEeTUYECKOTO AaHAJIU3a MX 3SKCIUIYATAIMOHHBIX CBONCTB. B wacrHocTm npm skcruryaramumn
OOOHBIX MAIIUH B TSXKEJIbIX JOPOXKHBIX YCJIOBUSX aKTyaJIbHBIM $SIBJISIETCS TaKO€ SKCIIyaTallMOHHOE CBOMCTBO KaK MX TSIrOBas
MIPOXOJUMOCTb.  YUYHUTBIBasi TO, YTO YCJOBHUsl SKCIUIyaTallUM CAMOXOJHBIX KOJIECHBIX MAIIUH OTJUYAIOTCS MHOIroobpasuem
Pa3JIMYHBbIX JIOPOXKHBIX YCJIOBUM, TO COOTBETCTBHE HX TATOBON IIPOXOIWMOCTH TAKHM YCJIOBHSIM OyIeT MPeIoNpeIesaTh
3¢ dekTuBHOCTL UX paboT. I[IpoBeleHHBIN aHAINU3 YCJIOBUN SKCIUIyaTAllMM I[IOJHOIPUBOAHBIX CAMOXOJAHBIX MAIIWH IOKa3all,
9TO OJHUM M3 (PAKTOPOB, CHUKAKOIMNUX UX SPQPEKTUBHOCTD SBJISAIOTCH OUPDAHUYEHHS [0 TATOBOU IIPOXOJUMOCTH 33 CYET
BO3HUKHOBEHUSI [UPKYJISANNNA MOITHOCTH B UX TpaHcMuccuu. 1losromy B pabore chopMyIHnpoOBaHbl TPeOOBAHNUSI, IPEIbIBIISIEMbIE
K TSIFOBOM IPOXOIMMOCTU CaMOXOJHBIX KOJIECHBIX MamuH. Jlajiee 000OCHOBaH IOMXO[ /ISl OLIEHKU IIepepPacIIpeie/IeHusi TArOBbIX
CHJI Ha KOJIECAX CAMOXOJHBIX MAIlUH. JIJIsl yCTAHOBJIEHUS IIPSIMOM CBSI3M MEXKJIY TSI'OBOM IIPOXOJMMOCTBIO CAMOXOHBIX MAalllnH
C OJIHOW CTOPOHBI M IIPOLECCAMU IUPKYJSIUS MOIHOCTA B UX TPAHCMHUCCHH C JPYyroil CTOPOHBI B paboTe IIpeiaraercs
CBA3aTh MPOIECCHI pacyeTa IIapaMeTpOB NepeJHUX U 3aJHUX BeJIyIUX KOJeC MAIlUHbI C yYeTOM IIPUBEJIEeHHOI CHJIbI WHEPIUN
COOTBETCTBYIOIIMX KOJIEC C IIPOIECCOM OIEHKHU IIE€PEPACIIPE/IESIEHNS] TATMOBBIX CHJI Ha UX KOJIecaX. B KOHeYHOM cyeTe 0OO0CHOBAHbI
U TIOJIydYeHBbl ypaBHEHHs IS pacyeTa I1apaMeTPOB TATOBOM IPOXOAVWMOCTH IEPEeJHUX M 33 JHUX BEIYIIUX KOJeC MAaIllMHbI C
YYEeTOM IPUBEJIEHHON CHUJIbI MHEPIUU COOTBETCTBYIOINX Kojiec. KJIroyeBbIe CjioBa: CaMOXOAHAs KOJIECHAsI MAIlWHA, TSITOBAas
TTPOXOJUMOCTB, IIepeTHIEe U 3a/IHUEe KOoJleca.
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reoTexXHUKa, [EOCHHTETHKA, KOJIiK, MAalIMHAKYDPACThIPY, 9SHEPreTuka, ceprudukarray KoHe CTaHIApTTay) CaslajapblHbIH
TEOPUSIJIBIK, YKOHE IKCIIEPUMEHTAJJIbI 3epTTey/epi OOUBIHINA MYKHUSIT TEKCEPYEH OTKEH FBUIBIMU KYH/BLIBIFBI 0ap Makajajap
KaApUsLIaY.

2. 2Kypnanma Makaia »Kapuslaylibl aBTOp MaKaJaHbIH KOJI KONbLIFaH Oip maHa Kara3 HYCKAachIH I'buibiMu 6achUIBIMIAD
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Word, Tex, PDF dopmarrapbiniarbl HyCKaJdapblH »Kibepy kaxkeT. Makasia MOTiHIHIH Kara3 HYCKaChbl MEH 3JIEKTDPOHJIBI
HyckaJapbl Oipzeit Gosynapsl Kaker. CoOHBIMEH KaTap, MakKajlaMeH 6ipre peJaknusira aBTOpJiap ijece XaT TalChIPabl.
Makanajiap Ka3ak, OpbIC, arblIIIbIH TiIAepiHae KaObLITaHaIbl.

3. ABTOpAbIH KoJI>ka30aHbl pegakuusira >Kibepyi makamnaubiy, JI.H. 'ymuaeB arbingarsl Eypa3us yiTTbIkK
yuuBepcurerinig XabapuibicbiHaa 6acyra KeJiicimiH, mieres TisliHe aynapeuibin KailiTa GachuiybIHa KeJsiciMin
Oinaipeni. ABTOp MakaJlaHBbI pelaKIUsAFa >Ki6epy apKbLIbl aBTOP TypPaJibl M3JIMETTIH AYPBICTBIFbIHA, MaKaJjia
KeulipiaMereHnzgirine (mjarnaTThbil >KOKTBIFBIHA) »KOHe 6acKa [a 3aHCBI3 KelllipMeJsepAiH »KOKTBIFbIHA KelijgeMe
Oepeni.

4. Makamnansly kesieMi 18 Gerren acnayra tuic (6 6erren Gacram).

5. MakaJiaHbIH KYPbIJIBIMbI

FTAMPK http://grnti.ru/

Aemop(nap)ovir, ambvi-Hcots

Mexemenin, moavi, amayst, KaAacsvl, memaexemi (erep aBTopyap 9pTYpJi MEKeMeJe KYMBIC YKacalTeiH Gosica, OHJA
9P aBTOP MEH OHBIH >KYMBIC MeKeMeci KachIHa Gipeii Gesri KofbILy Kepek)

Aemop(aap)dvr, E-mail-vt

Maxana amayve

Annomayus (100-200 ces; dbopmysaceis, MaKaJaHbIH aTayblH MENIHIIE KaiTamamaybl KaxkeT; ogebuerrepre ciaremesep
GosMaybl KaykeT; MaKaJaHbIH KYDPbUIBICHIH (Kipicle /MakajiaHbIH MakcaTbl/ MiHZeTTepl /KapacThIPbUIBII OTHIPFAH CYDPAKTbIH
Tapuxbl, 3€PTTEY OICTEPi, HOTUKEJEpP/TaJKbLIay, KOPBITBIHIBI) CaKTall OTBHIPHI, MaKAJAHBIH KBHICKAIIA MasMyHBbI Gepiryi
KazKer).

Tydin ceadep (6-8 ce3z me ces ripkeci. TyiliH cesmep MakKaJa MasMyHBIH KODCETIN, MeNJIIHIIE Makajga aTaybl MeH
aHHOTAIMSAIAFBl CO3/ep/l KalTanaMmail, Makaja Ma3MyHBIHIAFbl CO34epii KoJsmaHy KaxxeT. COHBIMEH KarTap, aKlapaTThIK-
ismecTipy »Kylesepine MaKaJaHbl XKEHIT Tabyra MYMKIHIK GEpeTiH FBUIBIM CaJIaJapblHBIH TEPMHUH/EPIH KOJJAHY KaXKeT).

Hezizei wmomin MakKaJaHblH MakcaTbl/ MiHZeTTepi/ KapacThIPBUIBII OTBLIPFAH CYDPAKTBIH TapUXbl,  3€pTTey
o/1icTepi,HoTHKEIED / TAJIKBLIAY, KOPBITBIHLI GOIIMIEPIH KAMTYbBI KAXKET.

Tabaruua, cypemmep — arajaraHHaH KefiH OPHAJIACTBIPBLIAALI. Op Tabynia, CypeT KacblHIa OHBIH aTaJIybl OOIYbl KAXKET.
CypeT afiKbIH, CKAHEPIEH OTIEreH OOIybl KEPeK.

Maxkanagarsl pOPMYAGAGP TEK MITIHIE Oapra ciareMe Hepijice FaHa HOMEDJICHE].

2Kaumner KosiaabicTa 6ap abbpesuamypanap MeH KblcKapmyaapdar Gackajaapbl MIHIETTI Typ/e ajFall KOJIIaHFaHIA
Tycinaipinyi 6epinyi kaxxer. Kapotcoiaall kemex mypaast akuapat Oipiniii 6erre KepceTiei.

Odebuemmep mizimi

Morinze oibuerTepre ciremesniep TiKKakara ajapiHa bl. MoTiHeri onebuerTep TisimMine cirremesniep/iin HOMepJIeHy1 MOTiH e
KOJIJIAaHBUIYBIHA KATBICTBI XKYPTi3ijiiie: MoTiH/Ie Ke3/1eCKeH 9ebueTKe ajiFalllKbl CliaTeme [1] apKBLIBI, eKiHmI ciiTeme [2] APKBIIIBI
T.C.C. »KYPprisije/i.

Kiranka >kacanaTbH claTeMmesepie KOIJAHBLIFAH GeTTTepl me Kepcerinmyl kepek (mbicaser, |1, 45 Ger|). 2Kapusanbaran
enbekTepre cinremenep kacaamaiapl. COHBIMEH KaTap, PENEH3UsIaH OTHEHTIH 6acbLIbIMAApFa Ja ClaTeMesep KacaIMai bl
(omebuerrep TizimiH, omebuerTep TIIMIHIH aFbUIIBIHIIA 93ipsey yiTiTepiH TOMeHeri MaKalaHbl paciMey YIITICIHEH KapaHbl3).

MakaJia coHpIHIArbl daebuerrep TiziMineH Keifin 6ubauozpaPuanvir, Maaimemmep OPbIC XKOHE arblUINIbIH TuliHge (erep
MakaJa Kasak TLIHIe »Ka3buica), KasaK JKoHe aFbUIMIBIH TULIiHZe (erep Makaa OpBIC TUIHJE Kas3blICa), OPBIC XKOHE Kas3ak
Tininge (erep MakaJsia arbLIIIBIH TLTIH/E XKa3blirad GoJica) Gepineni.

Aemopaap mypaavl MaATMEM: aBTOPIBIH AThI-YKOHI, FBIIBIMU ATaFbl, KbI3METI, YKYMBIC OPHbI, >KYMBIC OPHBIHBIH MEKEH-
Kaiibl, TeesipoH, e-mail — Kazak, OpbIC 2KOHE AFbIJIIIBIH TiJIJIEPiH/e TOJTHIPHLIA/IbI.

6. Komxaszba MyKHAT TeKcepiareH GOybl KaxkeT. TexXHHKaJbIK TajJalTapra cail KeJMereH KoJskasbasiap KaiTa eHIeyre
KalTapbuiaibl. KomkazbaHblH KallTapblIybl OHBIH »KYPpHaJ1a 6acbllyblHa 2Kibepinyin 6iaaipmeiii.

7. Penaknusra TYCKeH MakaJja »KaOblK, (aHOHHM/JI) Tekcepyre »Kibepineni. BapJblk perensusiiap aBropsapra »Kibepiieni.
ABrop (pereH3enT MakaIaHbl Ty3eTyre YChIHbIC 6epreH XKaraaiiia) i KyH apasblFblHa KaliTa Kapall, KoJKasbaHblH Ty3eTiIreH
HYCKACBIH DeIaKIusara Kaira »Kibepyi Kepek.

PenensenT »xkapamcbI3 Jell TaHbIFAH MakKaJja KafiTapa KapacThIpbLIMaiabl. MakajlaHblH TY3€TiJIreH HYCKAaChl MEH aBTOD/IbIH,
pelleH3eHTKe »Kayabbl peJaKkiusira *Kibepitemi.

8. Tesiemakpl. BacbuibiMFa PYKCAT €TLINeH MakKaJia aBTOPJIapbIHA TOJIEM 2Kacay TypaJibl eckepTiseni. Temem kenemi 2018
KbLabl 4500 Tenre — EYY Kpismerkepsiepi yirin koue 5500 TeHre 6acka yibIM KbI3MeTKEpPJIEPiHE.
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail wvest techsci@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, Word-version, PDF-version and the hard copy
must be strictly maintained. And authors also need to provide the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

IRSTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

1) PI'II IIXB "Espasuiickuii Harponaibubli yausepcurer umenu JI.H. 'ymunesa MOH PK
AO "Bank IlearpKpenut"

BUK Banka: KCIJIBKZKX

NUK: KZ978562203105747338 (KZT)

Kun 861

K6e 16

"3a nybnukamuio B Becruuk EHY ®UO asropa"
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2) PI'II IIXB "Espasuiickuii Hanuonanbueiit yausepcurer umenn JI.H. Cymumresa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nybnukanuio B Becrauk EHY ®UO asropa

3) PI'II IIXB "Espasuiickuii Hannonanbueil yausepcurer umenn JI.H. Tymunesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukamuio B Becrauk EHY ®UO apropa"
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ITonoxkeHue 0 PYKONMCSX, IPECTABIsAeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaimoHaJIbHOTO YHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Texundeckue HaAyKu M TE€XHOJIOTHH»

1. Ileas >xypnana. I[ly6Gaukamus TmaTeIbHO OTOOPAHHBIX OPHUIHMHAJIBHBIX HAyIHBIX PabOT B OOJIACTH TEXHUKU
U TEXHOJIOTHI: CTPOUTEILCTBO, APXUTEKTYypa, TIEOTEXHUKA, TIEOCUHTETHKA, TPAHCIOPT, MAIIUHOCTPOECHUE, 3HEPreTHKA,
cepruduKaIUs U CTAHIAPTH3AIMS, BEIYUCIUTEIbHAS TEXHUKA.

2. ABTOpy, K€JAIOIEMYy OILyOJIMKOBATH CTATHIO B KypHAje HEOOXOAUMO IIPEJCTABUTL PYKOIUCH B TBEPAOH KOIuu
(pacneuaraHHOM BapHaHTE) B OJHOM 3K3eMIUISpE, IOANMCAHHOM aBropoM B OtTies HaydHbIX u3faHuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carnaesa, 2, EBpasuiickuii HAIMOHAJIBHBIA YHUBEPCUTET WM. JI.H.I'ymusieBa, YuebHO-
aIMUHICTPATUBHBII Kopiyc, kab. 408) u o e-mail vest techsci@enu.kz B popmare Tex, PDF u Word. Ilpu sToM mo/kHO GBITE
CTPOro BBIIEP?KAHO COOTBETCTBHE MexkIy Tex-daitiom, Word-daitiom, PDF-daiiiom n tBepnoii konmeii. Takxke aBropy(am)
HEOOXOIMMO MPEIOCTABUTh COIPOBOAUTEIBLHOE TUCHMO B PEIJAKIINIO YKy pPHAJIA.

S3pIK MyOauKanuii: Ka3axXxCKuil, PyCCKUM, aHIVIMHACKUIA.

3. OrnopasiieHue crareil B peJaKIuio O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasmuiickoro
HanuoHaJbHOro yHuBepcutera umenu JI.H. I'ymuneBa, usgaHusi crateil B >KypHaJjle M NepEeu3JaHUsl UX HA
sgro6oM mHOCTpaHHOM #s3bike. IIpeacraBisisi TekcT paborsl aJs HyGauKamuyu B >KypHaJie, aBTOpP rapaHTUpyeT
OPaBUJILHOCTH BCEX CBeAEHUI O cebe, OTCyTCTBHE ILIArNaTa U APYruxX (pOpM HENPAaBOMEPHOrO 3aMCTBOBAHUS B
pykomnucu, Hajiexkainee opopmiieHrEe BCEX 3aMMCTBOBAHMI TEKCTa, TAabGJIUI], CXE€M, UJIJIIOCTPALUMA.

4. O6beM cTaTby HE JIOJIZKEH IIPeBbIIaTh 18 crpanur (or 6 crpanui).

5. CxeMa IOCTPOEHUs CTATbU

I'PHTMH http://grnti.ru/

Hnuyuanst u Pamuauro aemopa(os)

IToanoe HaumenosaHue opzarudayuu, 20pod, cmpara (ecau aBTOpbl paboTAIOT B PA3HBIX OPraHU3ANUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBIIl 3HAYOK OKOJIO (haMHJINK aBTOPA ¥ COOTBETCTBYIOIIEH OpraHn3alyn)

E-mail asropa(os)

Hassanue cmambvpu

Annomayus (100-200 cioB; He TOJIPKHA COAEPKATH (POPMYJIBI, HE JIOJI?KHA IIOBTOPATD IO COAEPXKAHUIO HA3BAHUE CTATHU; HE
JOJIZKHA COZlepKaTh 6ubanorpaduydecKie CCUIKY; TO/2KHA OTPaXKaTh KPATKOe COJIEPXKAHUE CTAThHU, COXPaHss CTPYKTYPY CTaTbU
—BBeJeHHE,/ [IOCTAHOBKA 3a1a4u,/ [esn, MCTOPUsL, METOABI UCCJIENOBAHNS, Pe3yJIbTaThl/00CyKICHAE, 3aKIIIOUEHUE / BHIBOBL).

Kuarouesvie caosa (6-8 cios/cioBocoderannii. KiodyeBble €10Ba JOJKHBI OTParkaThb OCHOBHOE COJIEPXKAHUE CTATbH,
HCIIO/IL30BATh TEPMUHBI U3 TEKCTa CTATbHHU, & TAKyK€ TEPMUHBI, OIPEIEJISIONNe IPEIMETHYIO 00/IacTh U BKJIIOYAIOIINE IDyTHe
BasKHBIE IOHSTHS, IIO3BOJIAIONIME OOJIErYUTh U PACIIUPUTH BO3MOYKHOCTU HAXOXKIEHHS CTATbH CPEJICTBAMHM HHEMOPMAIMOHHO-
[IOMCKOBO! CHCTEMBI).

OcHo6HOU meKem cmambu JT0JIZKEH COJlepKaTh BBeZieHne,/ MOCTAaHOBKY 3aJadn,/ 11esin/ NCTOPHIO, METO/IbI UCCIIeJOBAHUS,
pe3yIbTaThl/ 06Cy XK IeHHE, 3aKIIOYeHUE/ BBIBOJIBL.

Tabaruynb, pucyHrku HEOOXOAUMO PaCIOJaraTh IOCJIe yHOMUHAHUs. KarKA0i MILUIIOCTPAlUU JTOJPKHA CJIEI0BATH HAJIINCH.
Pucyskn no/oKHBL ObITH Y€TKMMH, YUCTBIMU, HECKAHMPOBAHHBIMH.

B crarbe HymMepyioTcs b Te POPMYADBL, HA KOTOPBIE 110 TEKCTY €CTh CCHLIKU.

Bce abbpesuamyput u COKpalleHusI, 3a HCK/IIOYCHHEM 3aBEJOMO OOIIEM3BECTHBIX, JOJIKHBI OBITH PaCIIN@POBAHBI IIpU
[IEPBOM YIIOTPEOJIEHUH B TEKCTE.

Ceenenust o purarcosot noddepotcke paboThl YyKA3BIBAIOTCS Ha MIEPBOM CTPAHUIIE B BUJE CHOCKH.

Cnucox aumepamypo.

B Texcre ccplikm 060O3HAYMAIOTCA B KBaJPATHBIX CKOOKax. CCBUIKM JOJIXKHBI ObITH IIPOHYMEPOBAHBI CTPOIO IO MOPSIKY
YIOMHHAHUS B TeKCTe. 1lepBas CChUIKa B TEKCTE Ha JIUTEPATYPy JO/KHA uMeTh HoMmep [1], Bropas - [2] u T.1. Ccbuika Ha KHUTY
B OCHOBHOM TEKCT€ CTaThU JOJIZKHA COIPOBOXKJATHCS yKa3aHUEM HCIOJb30BAHHBIX cTpaHul (Hampumep, [1, 45 crp.]). Cebuikn
Ha HeOoyOIMKOBAaHHBIE PA0OTHI HE JIOIYCKAIOTCA. HerkesaTeabHbl CChUIKA Ha HEPEHEH3UpyeMble U3JaHus (IPUMepbl OIACAHUS
CIIHCKA JIATEPATYPbI, OIHUCAHUS CIHUCKA JINTEPATYPHl HA aHIVIMHCKOM S3BIKE CM. HHKE B 00pasue opOpMIIEHUS CTATBH).

B koHIIE cTaThH, IIOCIE CIIUCKA JINTEPATYPbI, HEOOXOAUMO yKa3aTh bubauozpapuueckue darHHble Ha PYCCKOM U AHTIIUHACKOM
s13pIKax (ecm craThss 0OpMIIEHa Ha Ka3aXCKOM sI3bIKe), Ha Ka3aXCKOM W aHIVIMICKOM si3bIKax (ecsm craThs odopMIieHa Ha
DPYCCKOM A3BIKE) U Ha PYCCKOM M Ka3aXCKOM s3bIKax (ecyu crarbs odOopMIIeHa Ha AHIVIMHACKOM S3BIKE).

Csederust 06 asmopax: damuins, UMsl, OTIYECTBO, HAydHAs CTEIEH, JOJIKHOCTb, MECTO pabOThl, MOJHBINA CJIy>KEeOHBIN
azpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U aHIVIMHACKOM SI3bIKAaX.

6. Pykomnuch momrkHa ObITH TIATEJIBHO BbIBEpeHa. Pykommncu, He COOTBETCTBYIONINE TEXHUIECKUM TPEOOBAHUAM, OyIyT
BO3BpaIlleHbl Ha JT0paboTKy. BosBpalienne Ha qopabOTKy He 03HAYAET, YTO PYKOIUCHh IPUHATA K OILyOJIMKOBAHMUIO.

7. Pabora c 251eKTpOHHOM KOoppeKTypoil. Crarbu, nocrynusiue B OTaes HayIHBIX U3AaHUI (peaKIys), OTIPABIISIOTCS
Ha AHOHUMHOE DPEIEH3UPOBaHMWE. Bce peneHsuu N0 CTaThaM OTIPABJAIOTCA aBTOPY. ABTOpaM B TeYeHHME TpeX IHei
HeOOXOIMMO OTIPABUTH KOPPEKTYypy craTbu. CTaTby, IOJIyUHUBIINE OTPULATEIBHYIO PELEH3UIO, K IIOBTOPHOMY DPAaCCMOTPEHUIO
HE IPUHUMAIOTCs. VIcnpaBiieHHbIE BADUAHTHI CTATEH U OTBET ABTOPA PEIEH3EHTY MPUCHLIIAIOTCA B pefaknuio. CTaTbu, UMEonue
[TOJIOYKUTEJIbHBIE PEIEH3UMY, [IPEICTABIISIOTCS PEIKOJUIETHN YKyPHAJIA [IIsT OOCY?K/I€HUsI ¥ YTBEPXKICHUS JJIsI ITyOJIMKAIIH.

IlepuomuyHOCTb >KypHaJsa: 4 pa3a B rogi.

8. Omara. ABropaM, IOJIYYHBIINM ITOJIOXKUTEIBHOE 3aKJIIOYEHNE K OIIyOIMKOBAHUIO, HEOOXOAMMO IIPOM3BECTH OILIATY IO
caexyomuM pexBusuTaM (s corpyaaukos EHY — 4500 renre, mis cropoHHunx opranusanuii — 5500 Tenre).

PexBusursr:

1) PT'II IIXB "Espaswuiickuii Hanuonaibabil yausepcurer umenn JI.H. I'ymunesa MOH PK

AO "Bank lenrpKpeaut"

BUK Banka: KCIBKZKX

NNUK: KZ978562203105747338 (KZT)

Kum 861

Ko6e 16

"3a mybnukarmuio B Becruuxk EHY ®UO asropa
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2) PI'II IIXB "Espasuiickuii Hannonanbubiit yausepcurer umenn JI.H. Tymuiesa MOH PK
AO "Bank RBK"

BUK Banka: KINCKZKA

NNK: KZ498210439858161073 (KZT)

"3a nmy6siukanuio B Becrauk EHY ®UO asropa

3) PI'II IIXB "Espasuiickuii Harponayubublii yausepcurer uMenu JI.H. I'ymunesa MOH PK
AO "Forte"

BUK Banka: IRTYKZKA

NUK: KZ599650000040502847 (KZT)

"3a nybaukaruio B Becrauk EHY ®UO agropa"
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MakaJjiaHbl paciMaey YJIrici
MPHTMN 27.25.19
A K. XKy6ansmmesa !, H. Temupranues ?, A.B. Yrecos 3

L Hnemumym meopemuneckoti mamemamuru u nayunss evucienuts Eepasutickozo
HAUUOHAALHO20 YyHusepcumema umenu JI. H. [ymunesa, Acmana, Kasaxcman
2 Axmiobuncruti pezuonasvioni 2ocydapemeennviti yrusepcumem umenu K. XKybanoea,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmath10@mail.ru,adilzhan_ 71@mail.Tu)

Yucnennoe nuddepennupoBanne pyHKIMil B KoHTeKcTe KoMnbioTepHOTo
(BBIYMCIINTEIHHOTO) HOIIEPEYHUKA

AHHOTaMA: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) IOMNEPEYHUKA  IIOJHOCTHIO
perena 3amada npubmkennoro muddepeniiupoanns (HYHKINN, TPUHAIIEKAINX KIACCAM
CoboJieBa 110 HETOYHON WHQOPMAIUN, IIOJIYYEHHO! OT IIPOU3BOJIBHOIO KOHEYHOI'O MHOXKECTBA

Tpuronomerpuyeckux koaddunuenro Pypwe-Jlebera muddepennupyemoit dyukium... [100-200
CJIOB].

KuaroueBbie cioBa npubiimkennoe mgudepeHnupoBanne, BOCCTAHOBJICHUE [0 HETOYHO

uHbOpMALUH, [peJe/bHAs OTPEITHOCTh, KOMIIBIOTEPHbINH (BBIYUCUTENBHBIN) HOIepevHuK. [6-8
CJIOB/ cJt0BOCOYETAHUI]|.

Bsegeune

TekcT BBEIEHUSI. ..

AmTopam He ciiejlyeT MCHOJIb30BaTh HecTaHgapTHble nakerbl LaTeX (ucmosbdyiite ux Jjnimb B
cilydae KpaiiHeil HeoGX0MMOCTH )

3aroJjioBoK ceKnuun

1.1 3arojioBOK moaceKnuu
OkpykeHwus.

Teopema 1. ...

Jlemma 1. ...

IIpennoxkenue 1.

Onpenenenne 1. ...

Caencrsue 1. ...

3ameuanwue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemot.

,H oKas3aTeJabcTBo. Tekcr JOKa3aTeJIbCTBa.

2. ®opmyibl, TAOJIUIIBI, PUCYHKU

. _ P . (V)
On(en; DN)y = 0n(en; T5 F; DN )y = (Z(N>71wrjlvi")eDN ON (8N, (l 780N>>Y, (1.1)
e On (en; (1M, on))y = on(en; T F; (1) on ) )y =
= s [T O e (10 () WD () +00)
feF Y

()

|7N <1(r=1,...,N)

Tabsurbl, pUCYHKH HEOOXOIUMO pacoJiararh mocje ynomuHanus. C KaxKJo# WLTIocTpanueil moiKHa
cJIeJ0BaTh HAJIINACh.

3. Ccbuiku u 6ubauorpadus
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