AkynoBa, E. M. AHanu3 moaxoIoB K HCCIEHAOBAHUIO XapAKTEPUCTHK KOHTAKTHOTO
B3aUMOJICHCTBUSI B CHCTeMe «Koiieco — peibey | E. M. Akynosa // Mexanuka. ccnenosa-
uust ¥ uHHOBanuu. — 2024. — Bemr. 17. — C. 4-19.

E. M. AKYJIOBA
Tomenvckuil cocyoapcmeennuiii mexuuueckuti ynusepcumem um. I1. O. Cyxoeo, I omeny,
benapycw

AHAJIN3 TOAXOJ0B K HCCIENJOBAHUIO XAPAKTEPUCTHK
KOHTAKTHOI'O B3AUMOJEUCTBUS B CUCTEME «KOJIECO - PEJIBC»

PaccMOTpeHbl OCHOBHBIE IOAXOBI K UCCICIOBAHUIO XapAKTEPUCTUK KOHTAKTHOIO B3a-
HUMOJICHCTBHUS B CHCTEME «KOJIECO — PEJIBCY, TPOAHATM3UPOBAHbI IPOOJIEMBI, BO3HUKAIOLIHAE
IIPY pElIeHUN KOHTaKTHBIX 3aj1ad. [IpesncraBiena nH(oOpMaIHS O COBPEMEHHBIX HCCIENO-
BaHMSX B3aMMOJEHCTBHS KoJieca M PENbCca C MCHOIB30BAaHUEM AaHATUTHIECKHX M YHCIICH-
HBIX METO/IOB ¥ BO3MOJKHBIX IMYTSAX HUCIIONB30BAHUS HX PE3yIbTaTOB.

KiroueBble cjioBa: cucTemMa «KOJECO — PEIBC», KOHTAKTHOE BSaHMOZ[efICTBI/Ie, Harps-
)KeHHO-}Ie(bOpMI/IpOBaHHOC COCTOSAHUE, KOMITBIOTEPHOE MOACIUPOBAHUE.

E. M. AKULOVA
Gomel State Technical University named after P. O. Sukhoi, Gomel, Belarus

ANALYSIS OF APPROACHES TO INVESTIGATION OF THE WHEEL-RAIL
SYSTEM CONTACT INTERACTION CHARACTERISTICS

The main approaches to the wheel-rail system contact interaction characteristics inves-
tigation are considered, and problems of the contact problems solving are analyzed. There
is presented the information on modern studies of wheel-rail interaction using analytical
and numerical methods and possible ways of using their results.

Keywords: wheel-rail system, contact interaction, stress-strain state, computer modeling.



AnuxeeBa, M. B. IloBbiieHne NONTOBEYHOCTH MOAIMIMIHUKOBBIX Y3JIOB IIEOHEOUH-
crutensHoi Mamunasl Plasser & Theurer / M. B. Anukeesa, 0. B. Casenbes // Mexanuka.
Uccnenosanusa u uaHoBauuu. — 2024. — Bem. 17. — C. 20-26.

M. B. AHUKEEBA*, IO. B. CABEJIbEB?
1Benopycciuii 2ocydapcmeennvlil ynusepcumem mpancnopma, Iomenw, Benapyco
2Yuumapnoe npeonpusimue «I'omenvemopuepmemy, F'omenv, Benapycn

MHOBBIHNIEHUE JOJI'OBEYHOCTH NOAIIUITHUKOBBIX Y3JIOB IIIEGHE-
OUYMCTUTEJbHOM MAIIIMHBI PLASSER & THEURER

PaccmatpuBaercsi camoxoiHas meOHeOunCTUTeNbHAs MammHa cepud RM-80. B pe-
3yIbTaTe aHalIM3a OTKAa30B €€ y3JIOB TPEHHs YCTAHOBJIIEHO, YTO HAJIWYME OOJBIIOTO HHCIA
a0pa3uBHBIX YaCTHI] B 3aCOPEHHOM OaniacTe BeeT K 3aKIMHUBAHUIO MOJIINITHUKOB Kade-
HUS HaNpPaBIBIIOIUX POJMKOB M IMOCIEAYIOIEMY HHTEHCHBHOMY H3HOCY JOPOTOCTOSIIEH
ckpeOkoBoii 1enu. [IpennoxkeHa KOHCTPYKIUS POJIMKA, B KOTOPOIl BMECTO JBYX ITOJIIIUII-
HUKOB Ka4eHHs MPUMEHSETCS] OJMH ITOJIIUITHUK CKOJIBXEHHSI CaMOCMa3bIBAIOLIHCS ¢ BKIa-
JBIIIEM TOPLIOBO-IIPECCOBOTO Ae(hOPMUPOBAHUS JAPEBECHOI KapTOUKH, U NPUBEICHO 000C-
HOBaHME €0 BBICOKOW M3HOCOCTOMKOCTH U IKOHOMHYHOCTH.

KnroueBble cioBa: meOHEOUNCTHTENbHAS MaIMHA, HANPABISIONIMN POIHK, OapoBas
L[eTIb, HOANINITHUK CKOTBXEHHS CaMOCMa3bIBAIOIINIICS, H3HOC, TEIUNIOBU3HOHHAS ChEMKA.

M. V. ANIKEYEVAL, Y. V. SAVELIEV?
!Belarusian State University of Transport, Gomel, Belarus
2Unitary enterprise "Gomelvtorchermet", Gomel, Belarus

IMPROVING THE DURABILITY OF BEARING UNITS
OF THE PLASSER & THEURER GRAVEL CLEANING MACHINE

The self-propelled ballast cleaning machine of the RM-80 series is considered. As a re-
sult of the analysis of its friction units failures, it was found that the presence of a large
number of abrasive particles in the clogged ballast leads to the guide roller rolling bearings
jamming and to the subsequent intensive wear of the scraper chain parts. There is proposed
a roller design with one self-lubricating friction bearing with a wood board end-press de-
formation insert instead of two rolling bearings, that justifies its high durability and cost-
effectiveness.

Keywords: gravel cleaning machine, guide roller, bar chain, self-lubricating sliding
bearing, wear, thermal imaging.



Akhramenko, N. A. Determination of the ring-shaped mass distribution gravitational
field strength / N. A. Akhramenko // Mechanics. Researches and Innovations. — 2024. — Vol.
17. - P. 27-32.

N. A, AKHRAMENKO
Belarusian State University of Transport, Gomel, Belarus

DETERMINATION OF THE RING-SHAPED MASS DISTRIBUTION
GRAVITATIONAL FIELD STRENGTH

The case of a ring-shaped mass distribution is considered. A method for estimating the
gravitational field strength magnitude at points localized on the ring is investigated, taking
into account the finiteness of the volumetric mass density. There is obtained the expression
that allows us to estimate the gravitational field strength magnitude at the points localized
on the ring.

Keywords: gravitational field strength, ring radius, ring mass.

H. A. AXPAMEHKO
benopyccxuii cocyoapcmeennviii ynugepcumem mparncnopma, I omens, benapyce

ONPEAEJEHUE HATIPSI)KEHHOCTU I'PABUTAIIMOHHOTI'O IT1OJISL
KOJIBIIEOBPA3ZHOTI'O PACIIPEJEJIEHUSA MACCBI

PaccmatpuBaetcs ciydaii KoJIbIIe0Opa3HOro pachpeneneHus Maceol. Vccnenyerces cro-
c00 OIEHKHM BETMYMHBI HANPSKCHHOCTH TPAaBUTAIHOHHOTO MOJI B TOYKAX, JIOKAJTM30BaH-
HBIX Ha CaMOM KOJIbIIC, C YYETOM KOHEYHOCTH OOBEMHOMN IMJIOTHOCTH Macchl. I[lomyueHo
BBIP@)KEHHE, ITO3BOJISIIOLIEE TIPOBECTH OLIEHKY BEIWYHHbBI HAPSDKCHHOCTH TPABHUTAIIMOHHO-
r'0 MOJIsl B TOYKAX, JIOKAJTU30BaHHEIX Ha CAMOM KOJIBLIE.

KioueBble cj10Ba: HaNpsHKEHHOCTh T'PAaBUTAIIMOHHOTO MO, paJnyC KOJbLa, Macca
KOJIbIIA.



ByanuxoBa, JI. A. AHanu3 coOCTBEHHBIX KoJeOaHuii msTucioiHoro crepxkus / JI. A.
Bynuukosa // Mexanuka. Vccnenosanust u naaoBarmu. — 2024, — Beim. 17. — C. 33-39.

H. A. BYJHUKOBA
benopyccxuii cocyoapcmeennviii ynugepcumem mparncnopma, I omens, benapyce

AHAJIA3 COBCTBEHHBIX KOJIEBAHUI IIATUCJIOMHOIO
CTEPXHSA

PaccmarpuBaeTcst 3ama4a 0 COOCTBEHHBIX KOJEO0AHHAX CHMMETPUYHOTO IO TOJIIIHHE
IISTHCIIONHOTO cTepykHA. Hecymue ciiom mpeanonararoTcss TOHKHMH, BBICOKOIIPOYHBIMU.
B cooTtBercTBUM ¢ runore3oil bepHymM mocie NPHIOKEHWS HArpy3KH WX HOIEpedHBIe
CEUYEHUsI OCTAIOTCS IUIOCKUMH M HEPIEeHIUKYISIPHBIMU e OPMUPOBAHHON OCEBOM JIMHHH.
JIst OTHOCUTENBHO TOJICTBIX JIETKHX 3allOJHUTENICH BBINOIHACTCS TUIOTe3a THMOIIEHKO.
Juddepennmansapie ypaBHEHUS KOJIEOAHUH TOIYyYEHBI ¢ HCIONB30BAaHUEM BapUAIlHOHHO-
ro npuHiumna amambepa — Jlarpamka. BrIlogHeH 4HCIEHHBIN aHAIU3 MOJyYEHHOTO pe-
IIEHHs] CUCTeMBI AU} (epeHINaTbHBIX YPaBHEHHH JBIKCHHS.

KiioueBbie ¢J10Ba: CTEPIKEHb 0CECUMMETPHYHBIN TSI THCIIONHBIN, 1BA CJIOS 3AIIOIHUTEIS,
COOCTBEHHEBIE KOJICOAHUS.

D. A. BUDNIKOVA
Belarusian State University of Transport, Gomel, Belarus

ANALYSIS OF A FIVE-LAYER ROD NATURAL OSCILLATIONS

The problem of natural oscillations of a symmetrical in thickness five-layer rod is con-
sidered. The load-bearing layers are assumed to be thin and highly durable. According to
the Bernoulli hypothesis, after applying the load, their cross-sections remain flat and per-
pendicular to the deformed axial line. For the relatively thick lightweight fillers, the Timo-
shenko hypothesis is satisfied. Differential equations of oscillations are obtained using the
d'Alembert-Lagrange variational principle. A numerical analysis of the obtained solution of
the motion differential equations system is performed.

Keywords: axisymmetric five-layer rod, two fillers, natural oscillations.



Bopoxyn, . A. AHanu3 NpoIOJBHBIX CHJI IPU Pa3NUYHBIX CcHoco0ax pa3MeLIeHUs
JUIMHHOMEPHOTO Tpy3a Ha mardopmax / . A. BopoxyH, A. B. Bopoxys, M. T. Terener //
Mexanuka. UccienoBanust 1 nHHOBauuu. — 2024. — Bem. 17. — C. 40-48.

HU. A. BOPOKVHY, A. B. BOPOXKYH', M. I. TETEJJELLI*?

1Benopyccruii zocydapcmeenniii ynusepcumem mpancnopma, Tomens, Benapyce
2Tomenvcruii 20cyoapemeenvtii mexuuueckuti ynueepcumem um. I1. O. Cyxozo, I'omens,
FBenapycw

AHAJIA3 ITPOJOJIBHBIX CHUJI ITPU PA3JIMYHBIX CIIOCOBAX PASMEIIE-
HUS JJIMHHOMEPHOTI'O I'PY3A HA INTAT®OPMAX

[pencraBneHsl MaTeMaTHYECKHE MOJICIH MEXaHIMIECKUX CUCTEM, BKIIIOYAIOIIHE B ce0sl TPY3,
3aKpeIUICHHBIN Ha ClieTie ABYX IUIaT(opM 1 Ha OAHOH mIaTopMe ¢ BArOHAMH IPUKPBITHS
TIPH TOPMOXKEHUH 110e3/1a. [10TydeHbI 3aBUCHMOCTH MPOJOIBHBIX CHII B MEKBAarOHHBIX CBSI3SIX
0T croco6a KperieH:s! JIIMHHOMEPHOTO Tpy3a.

KnrodeBble c10Ba: IIMHHOMEPHBIH TPY3, KENE3HOAOPOXKHAS TIATHOpMa, TOPMOKE-
HHE 110€3/]a, MAaTEMaTHIECKOE MOJETMPOBAHHE, KOMIBIOTEPHOE MOAEIUPOBAHHE.

I. A. VARAZHUNY, 4. U. VARAZHUN?, M. G. GEGEDESH2
!Belarusian State University of Transport, Gomel, Belarus
2Gomel State Technical University named after P. O. Sukhoi, Gomel, Belarus

ANALYSIS OF LONGITUDINAL FORCES FOR THE VARIOUS WAYS
OF LONG LOADS PLACING ON FLATCARS

The paper presents mathematical models of mechanical systems that include cargo fastened
to the coupling of the two flatcars and to the one flatcar with the covering cars at train brak-
ing. The dependences of longitudinal forces in inter-car couplings on the method of long
cargo fastening are obtained.

Keywords: long cargo, railway flatcar, train braking, mathematical modeling, computer
modeling.



Jembsinuyk, O. B. MojenupoBanue o0TeKaHHsI BaroHa-XoImepa MOTOKOM Bo3ayxa /
O. B. lempsnuyk // Mexannka. VccnenoBanus u uaHoBarmu. — 2024. — Bem. 17. — C. 49—
56.

O. B. IEMBAHYYVK
benopyccxuii cocyoapcmeennviii ynugepcumem mparncnopma, I omens, benapyce

MOJEJIMPOBAHHUE OBTEKAHUS BAI'OHA-XOIITIEPA
IHOTOKOM BO31YXA

BEImonHEeHO KOMIIBIOTEPHOE MOJICIIMPOBAaHNE OOTEKaHMUSI BO3LYIIHBIM IIOTOKOM BaroHa-
xomepa B porpaMmmHoM komiutekce ANSYS CFX. IMoxydeHs! kapTHHBI pacrpeneneHus
JaBJIeHUH Ha J0OOBOW N GOKOBOH MOBEpXHOCTSIX BaroHa. OmnpeneneHsl 3HaYeHus K03 hu-
LIUCHTOB a3POMHAMHYECKOTO COMPOTHBIICHUS. Y CTAaHOBJICHO, YTO H3MEHEHHUE yIila HAKJIO-
Ha TOPLEBBIX CTCHOK HE OKa3bIBACT CYLIECTBCHHOTO BIMSHMS Ha adpOAWHAMUYECKHE Xa-
PaKTepPUCTHKHU BaroHa-xoIepa.

KiroueBble cj10Ba: KOHSUYHO-IJIEMEHTHOE MOJICIUPOBAHUE, adPOIMHAMKKA, adpOANHA-
MHYCCKHI KO3 DUIHEHT.

V. U. DZEMYANCHUK
Belarusian State University of Transport, Gomel, Belarus

SIMULATION OF AN AIR FLOW MOVEMENT AROUND A HOPPER CAR

Computer simulation of an air flow around a hopper car was performed using the AN-
SYS CFX software package. Patterns of pressure distribution on the car front and side sur-
faces were obtained. The values of the aerodynamic drag coefficients were determined. It
was found that changing the inclination angle of the end walls does not have a significant
effect on the hopper car aerodynamic characteristics.

Keywords: finite element modeling, aerodynamics, aerodynamic coefficient.



Koansinko, E. B. Pemenue 3amaun 0 KaueHMH JKECTKOTO IMJIMHApa C YIPYro-
mwactruydbM 06010M / E. B. Kogusuko / Mexanuka. UccnenoBanus u nuaHoBanuu. — 2024, —
Bem. 17. — C. 57-64.

PEHIEHUE 3AJJAYHU O KAYEHUU )KECTKOI'O HUJIMHAPA C YIIPYT'O-
MJIACTUYHBIM OBOAOM

Pa3paboTaHa METOMKa pPEIICHUs] KOHTAKTHOM 3aJa4d O Ka4yeHHH JKECTKOTO LMIMHIpA,
UMEIOIIETr0  YNPYro-INIaCTHYHBIH 0001, 1O  HeaehopMHUPYeMOHl  HMOBEPXHOCTH.
Ipennaraemasi METOAMKA OCHOBaHA HA TEOPUH MAJIbIX YHPYTOIUIACTHYECKUX AedopManuii
U MOJIeNT BUHKJIEPOBAa OCHOBAHUS Ul TOHKOTO cios. [lomydeHsl pacyeTHBIE AHarpaMMBbI
«CHJIa — CMEILEHHEe» U SMIOPEI KOHTAKTHOTO JaBieHus. Onpe/ieneH MOMEHT CONPOTHBIICHUS,
00YCIIOBJIEHHBIH ITaCTHYECKUM JAe(OpMUPOBAHHEM MaTepHaa 000/1a Ipy KaueHHH.

KiroueBble ¢j10Ba: KOHTaKTHAs 3a/1a4ya, MOJEIb BUHKJIEPOBA OCHOBAHHS, MaJlble YIIPY-
TOITACTHYECKHE IepopMaIy, HHTCHCHBHOCTD T€H30pa JeopMaInii, KOHTAKTHOE IaBIICHHUE.

E. V. KADNIANKA
JSC "Soligorsk Institute of Resources Saving Problems with Pilot Production”, Soligorsk, Belarus

THE PROBLEM SOLUTION FOR ROLLING
OF ARIGID CYLINDER WITH AN ELASTIC-PLASTIC RIM

A contact problem solving method for the rolling of a rigid cylinder with an elastic-plastic
rim on a non-deformable surface is developed. The proposed method is based on the theory
of small elastic-plastic deformations and the Winkler foundation model for a thin layer. The
calculated force-displacement diagrams and contact pressure diagrams are obtained. The
resistance moment at rolling caused by plastic deformation of the rim material is deter-
mined.

Keywords: contact problem, Winkler foundation model, small elastic-plastic defor-
mations, strain tensor intensity, contact pressure.



Ko3zes, A. I'. 3rub TpéxcioiiHoil KpyroBoil MIaCTHHBI HAa YIPYTOM OCHOBaHHMU IpHU
Haymuun otBeperus / A. T'. Koszen // Mexanuka. VccnenoBanust u nHHOBauuu. — 2024, —
Bem. 17. - C. 65-76.

A. I'. KO3EJl
Benopyccruii 2ocyoapcmeernnblil yHueepcumem mpancnopma, I omens

M3Ir'UB TPEXCJIONHOM KPYTOBOM IIACTHUHBI
HA YIIPYTOM OCHOBAHUWMU TP HAJIMYMU OTBEPCTHSI

Pemena 3agaga 06 0cCeCHMMETPHYHOM U3rHOE KPYTOBOH TPEXCIOWHON IIIACTUHEI C 1IEH-
TpaJbHBIM OTBEPCTHEM. Peakius OCHOBaHMS ompenensercss AByMs KodhduuueHTamu mo-
cTenu. AHaJIUTHYECKOoe pelleHue moiydeHo B Gynkimsax beccens n Xankemns. Paccmorpen
cllyyail paBHOMEPHOro pacrmpeseneHus Harpy3ku. OmpezeneHbl KOHCTaHTbl MHTEIPHPOBa-
HUSI, COOTBETCTBYIOLINE J)KECTKOMY 3aKpEIUICHUIO KOHTYPOB ILUIACTHHBL. YUCIEHHO uccieno-
BaHO BJIMSHME Ha MEPEMELICHUs IIaCTUHBI Pajuyca OTBEPCTUS M XapaKTEPUCTUK OCHOBA-
HUSL.

KnroueBble ciioBa: Kpyroas TpeXcIOifHas IUIACTHHA, yIPYrOCTh, INIACTHHA C OTBEp-
CTHEeM, OCECHMMETPUYHBINA H3rud, Mozens [lactepHaka.

A. G. KOZEL
Belarusian State University of Transport, Gomel, Belarus

BENDING OF A THREE-LAYER CIRCULAR PLATE WITH A HOLE
ON AN ELASTIC BASE

The problem of axisymmetric bending of a circular three-layer plate with a central hole
is solved. The reaction of the base is determined by two bed factors. The analytical solution
is obtained in Bessel and Hankel functions. The case of uniform load distribution is consid-
ered. The integration constants corresponding to rigid fixation of the plate contours are
determined. The influence of the hole radius and the base characteristics on the plate dis-
placements is numerically investigated.

Keywords: circular three-layer plate, elasticity, plate with a hole, axisymmetric bend-
ing, Pasternak model.



KoctiokoBuy, I'. A. TexHonorus TepMooOpabOTKH KpeCTOBUH KapAaHHBIX Iepenad
Tokamu Beicokoi gactoTel / I'. A. Koctiokosud, A. B. TTonpykaiino, E. B. OBUHHHHKOB, A.
. Bepewmeitunk, B. M. XBucesnu, /1. A. Jluanuk // Mexanuka. VccrnenoBanus 1 HHHOBa-
mun. — 2024. — Bem. 17. — C. 77-84.
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TEXHOJIOI'MSA TEPMOOBPABOTKHN KPECTOBHUH KAPJJAHHBIX IEPEJIAY
TOKAMH BBICOKOM YACTOTBI

[IpencraBiena TEXHOJOTUSI U3TOTOBJIEHHUS] KPECTOBUH IIAPHUPOB KapJaHHBIX INepenay
W3 CTaju MOHMKeHHOH npokanuBaeMoctu 6011 ¢ mcnosnbp3oBaHHEM MOBEPXHOCTHON HH-
OYKIUOHHOH 3aKajIKi MpH TIyOMHHOM Harpese. B pesynbprare mcciegoBaHUi BBIIOIHEHO
000CHOBaHNE TEXHOJOTHH TEPMHYECKON 0OpabOTKH, MO3BOJIAIONICH MOBBICUTH CTATHYE-
CKHE U IMHAMHUYECKUE HArPy3KHU.

KiroueBrbie ciioBa: KapaaHHas repeaada, KpeCTOBUHA, U3HOC, pa3pylICHUE, HArpy3Ka,
KOHTAKTHBIC HAIIPSHKCHUA, HEMCHTAUA, HHAYKIIHOHHAA 3aKaJIKa, TBEPAOCTD, UCIIBITAHUS.

G. A. KOSTUKOVICH?, A. V. POPRYKAILO?, Y. V. AUCHYNNIKAU?,
A. |. VERAMEICHYKS, V. M. KHVISEVICHS, D. A. LINNIK?

L Open Joint Stock Company «Belcardy, Grodno, Belarus

2 Grodno State University named after Ya. Kupala, Grodno, Belarus)

3 Brest State Technical University, Brest, Belarus)

TECHNOLOGY OF HEAT TREATMENT OF CARDAN TRANSMISSION
CROSSES BY HIGH-FREQUENCY CURRENTS

The technology of manufacturing cardan transmission crosses from low-hardenability
steel 60PP using surface induction hardening with deep heating is presented. As a result of
the research, the technology of heat treatment is substantiated, it allows to increase its static
and dynamic loads.

Keywords: cardan transmission, cross, wear, destruction, load, contact stresses, carbu-
rization, induction hardening, hardness, testing.



Kyp6onos C. 3. Ilpumenenne me0eHOUHO-MaCTHYHOTO acalbTOOETOHA B YCIOBHAX
JOpOKHO-KIMMaTH4YeckuX 30H Y36ekucrana / C. 3. Kyp6onos / Mexanuka. VcciaenoBaHust
u naHoBanuu. — 2024. — Bem. 17. — C. 85-91.

C. 3. KYPFOHOB
A8mMomo6UIbHO-00POAHCHBIL HAYUHO-UCCIe008amenbeKull uncmumym, Tawkenm, Y36exu-
cman

INPUMEHEHUE HIEBEHOYHO-MACTUYHOI'O AC®AJIBBETOHA
B YCJIOBHUAX JOPOXKHO-KIUMATUYECKHUX 30H Y3BEKUCTAHA

BemonHeHo  cpaBHeHHE — (M3MKO-MEXaHHYECKHX  XapaKTepUCTHK  [Ie0eHOYHO-
MaCTHYHBIX ac(aabTOOETOHOB M HCIIOIb3YeMBIX B HACTOSIIEE BpeMsl B Y30eKHCTaHe rops-
YHUX MEJKO3EPHHUCTHIX IUIOTHBIX ac(haabTOOETOHHBIX cMeceil. IIpeacTaBieHbl mapaMeTphl
11e0CHOYHO-MAaCTHYHBIX ac(haabTOOCTOHOB, KOTOPBIE CIEAYET HCIOIb30BaTh B Ka4yeCTBE
HCXOJHBIX TaHHBIX IIPH pacdeTax JOPOXKHBIX MOKPBITHH.

KnroueBble cioBa: 1me0EHOUYHO-MAaCTHYHBINA ac(anbTOOETOH, IOPOKHOE IOKPBITHE,
KoJIes, pacUeTHBIE ITapaMeTpEbL.

S. Z. KURBONOV
Automotive Road Research Institute, Tashkent, Uzbekistan

APPLICATION OF STONE-MASTIC ASPHALT CONCRETE IN CONDITIONS
OF UZBEKISTAN ROAD-CLIMATIC ZONES

A comparison of physical and mechanical characteristics of stone-mastic asphalt
concrete and hot fine-grained dense asphalt concrete mixtures currently used in Uzbekistan
is made. The parameters of the stone-mastic asphalt concrete are presented, they should be
used as initial data in road surfaces calculations.

Keywords: stone-mastic asphalt concrete, road surface, rut, design parameters.



Jlauyruna, E. A. CoOGcTBeHHbIE YacTOThI KoJeOaHU KPYToBOH MATHCIONHON HECUM-
MeTpu4HOH 1o ToymuuHe wiactusbl / E. A. Jlauyruna // Mexanuka. ViccienoBanus 1 HHHO-
parun. — 2024. — Bemr. 17. — C. 92-99.

E. A. JIA9YTHHA
benopyccxuii cocyoapcmeennviii ynugepcumem mpancnopma, I'omens, Berapyce

COBCTBEHHBIE YACTOTbI KOJIEBAHUI KPYTOBOM TS TH-
CJIOTHOM HECUMMETPUYHOM 110 TOIUHE IJIACTHHBI

Pazpaborana maremaTuueckass MOAENb AT HAXOXKJICHUSI YaCTOT COOCTBEHHBIX KOJle-
OaHM{ MATHCIONHOW HECHMMETPUYHOH 110 TOJIIIMHE KPYTOBOW IUIACTUHEI IIPH Pa3IMIHBIX
BapHaHTaxX 3aKpeIUIeHUs KoHTypa. [Ipenmnomaraercsd, 4ro A TOHKMX HECYIIMX CIIOEB
crpaBeIMBEI ruoTe3bl Kupxroda, a 1yt MeHee MPOYHbIX JIETKUX 3allOJIHUTENIEH — THIT0-
te3a Tumomenko. [TomydeHs! TpaHCIIEHICHTHBIE YPaBHEHNUS I UCCISIOBaHUS COOCTBEH-
HBIX YHCEN B 3aBHCHMOCTH OT TPAaHUYHBIX YCIOBHH, MpHUBeaeHA (GopMylia Ui HaXOXKACHUS
9acTOT KoseOaHui. BEHIOTHEH YHCIEHHBIN aHAIN3 BIMSHMSA TONIIMHBI BHYTPEHHETO He-
CYIIETO CIIOSl M YNPYTUX XapaKTePHCTHK MAaTEPHANIOB CIOEB Ha COOCTBEHHBIC UHCIA U Ha-
CTOTBI.

KirwueBrbie ciioBa: Kpyrias MISITUCIIONHAS I1aCTuHa, HECCUMMETpHUYHAA MO0 TOJIIUHE
IJ1aCThHa, COOCTBEHHBIE qucia, COOCTBEHHBIE YACTOTBI.

E. A. LACHUGINA
Belarusian State University of Transport, Gomel, Belarus

NATURAL OSCILLATION FREQUENCIES OF A CIRCULAR FIVE-LAYER
PLATE ASYMMETRICAL IN THICKNESS

A mathematical model is developed for finding the natural oscillations frequencies of a
five-layer circular plate asymmetric in thickness for different variants of contour fastening.
It is assumed that the Kirchhoff hypotheses are valid for the thin bearing layers, and the
Timoshenko hypothesis is valid for the less durable lightweight fillers. Transcendental
equations are obtained for studying the eigenvalues depending on the boundary conditions,
and a formula for finding the oscillation frequencies is given. A numerical analysis of the
effect of the inner bearing layer thickness and the layer materials elastic characteristics on
the eigenvalues and frequencies is performed.

Keywords: circular five-layer plate, plate asymmetric in thickness, eigenvalues, eigenfrequen-
cies.
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105.

H. B. JEOHEHKO
benopyccxuii cocyoapcmeennviii ynugepcumem mparncnopma, I omens, benapyce

CBOBOJIHBIE KOJIEBAHUSA COHABUY-CTEPKHS
C JIETKUM 3AIIOJHUTEJIEM

PaccmoTpensl cBOOOAHBIC KONeOaHUs COHABUY-CTEPIKHS C KECTKO 3allEMIICHHBIMU TOP-
namu. JlepopmMupoBaHe BHEIIHHUX CJIOEB OMHCHIBACTCS MOICIBI0 BepHyIUIH, BHYTPEHHETO
ciost — Moaenbio TuMmorreHko. Matepuansl cioeB Hec)kuMaeMbl. C TOMOIIBIO BApHAILIMOHHO-
ro npunimna ['amuabToHa — OCTPOrpajacKoro moiaydeHa cucteMa nuddepeHIanbHbIX ypaB-
HEHUI IBI)KEHUSI, PElIeHHe KOTOPOi HalIeHO METOIOM pa3JiesieHus iepeMeHHbIX. [IpoBeneH
YUCIIEHHBIN aHaJIN3 COOCTBEHHBIX YacTOT.

KiroueBbie ciioBa: COHIBUY-CTEPIKEHD, CBOOOTHBIE KOJ'Ie6aHI/I$I, JICTKUH 3aTI0JTHATEb.

D. V. LEONENKO
Belarusian State University of Transport, Gomel, Belarus

FREE VIBRATIONS OF A SANDWICH ROD WITH A LIGHT FILLER

Free vibrations of a sandwich rod with rigidly clamped ends are considered. The de-
formation of the outer layers is described by the Bernoulli model, and the inner layer by the
Timoshenko model. The materials of the layers are incompressible. Using the Hamilton —
Ostrogradsky variational principle, a system of motion differential equations is obtained,
the solution of the system is found by the variables separation method. A numerical analy-
sis of natural frequencies is carried out.

Keywords: sandwich rod, free vibration, lightweight filler.



IMaBaenko, A. TI. ATIOMOOKCH/IHAS KepaMHKa C HAHOIJHUCIIEPCHOM cocTaBistomiei /
A. I1. [MaBnenko, H. A. Axpamenko, M. B., byit M. B. // Mexanuka. UccrnenoBanus u uH-
noBauuu. — 2024. — Bemr. 17. — C. 106-113.

A. I1. ITABJIEHKO, H. A. AXPAMEHKO, M. B. EVH
Benopyccruii 2ocyoapcmeennvlii yHueepcumem mparcnopma, I'omens, Berapyce

AJIIOMOOKCH/THASI KEPAMUKA
C HAHOJIMCIEPCHOM COCTABJISIIOIIEN

PaccmarpuBaeTcs BIMSHHE HaHO(QPAKIMU Ha CIEKaeMOCTh U HEKOTOpbIE CBOiCTBa
AIIOMOOKCHIHOM KEPaMHUKH, TOJTy4YeHbl H300paKEHUSI CTPYKTYPhl MaTepHaoB. YCTaHOB-
JIEHO, 4TO MaTrepHaisl, cogepkamue 30 mac. % HaHOAUCIECHOH (paKiiy, HMEIOT MEHb-
mryto Ha 50 °C temmeparypy crekaHusi U Ooiee IUIOTHYIO CTPYKTYPY creka. AOpa3uBHBII
H3HOC CIIEYEHHBIX MaTEepUAIOB CHIKAETCS MIpUMepHO Ha 25 %.

KiroueBble ci10Ba: KepaMuKa, CTPYKTypa, H3HOCOCTOMKOCTb, HaHOAMCHEPCHAs CO-
CTaBIISIOIIAs, CIICKaHHE.

A. PAVLENKO, N. AKHRAMENKO, M. BUI
Belarusian State University of Transport, Gomel, Belarus

ALUMINUM OXIDE CERAMICS WITH A NANODISPERSED COMPONENT

In this article, the effect of the nanofraction content on the sintering ability and some
properties of aluminum oxide ceramics is studied, and images of the structure of the materi-
als are obtained. It is established that materials containing 30 wt. % nanodisperse fraction
have a sintering temperature that is 50 °C lower and a more dense sinter structure. The
abrasive wear of sintered materials is reduced by approximately 25 %.

Keywords: ceramics, structure, wear resistance, nanodispersed component, sintering.
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B. C. CAJIMLJKUH
benopycckuii 2ocyoapcmeennviil ynusepcumem mpancnopma, I omens, berapyce

KPYIJIAS IATUCTIONHAS IIACTHHA 3
O/ IEACTBMEM OCECUMMETPUYHOM KOJIBLEEBOM HATPY3KH1

Ocy1iecTBieHa MOCTAaHOBKA KPaeBoi 3amaun 00 M3rube CUMMETPUYHOH MO TOJIIMHE
yHnpyroil Kpyrioi naTucioiHo# IuIacTUHbL ¢ AByMs 3anonHuteasMu. [lnactuna noxsepra-
€TCsl BO3JEHCTBUIO PABHOMEPHO PACIpPeE/IeIeHHON KOJIBLEBOM MmonepedHoi Harpysku. Jle-
(opMHpOBaHNE BHEIIHUX M BHYTPEHHUX TOHKHX HECYIIMX CJIOEB ITOJYMHSETCS THIIOTE3aM
Kupxroga. 15 cpaBHUTEIBHO TOJCTHIX 3AIIOJHUTENEH BBIIOIHIETCS THIIoTe3a THMOIIeH-
KO. YpaBHEHHS PaBHOBECHS IUIACTHHBI MONydYEeHBI BapHAI[OHHBIM MeToxoM Jlarpamka c
Yy4eTOM paboThI KacaTeNIbHBIX HANPSDKEHUH B 3anonHuTeNsix. [IpuBeneHo TouHoe pemieHue
MIOCTABJICHHOH KPaeBOH 3a7a4M U BBINOJIHEHA €r0 YHCICHHAsI anmpooanysl.

KnroueBble cjoBa: Kkpyrias NSTHCIOWHAS IUIACTHHA, PACIPEAENCHHAs MO KOIBILY
Harpyska, TOYHOE pElLICHHE.

V. S. SALICKY
Belarusian State University of Transport, Gomel, Belarus

ROUND FIVE-LAYER PLATE UNDER AXIALLY SYMMETRIC CIRCULAR LOAD

A boundary value problem is formulated for a bending of a circular elastic five-layer
plate, symmetric in thickness, with two fillers. The plate is subjected to uniformly distribut-
ed circular transverse load. Deformation of the outer and inner thin bearing layers obeys the
Kirchhoff hypotheses. For relatively thick fillers, the Timoshenko hypothesis is satisfied.
Equilibrium equations for the plate are obtained by the Lagrange variational method taking
into account the work of the tangential stresses in the fillers. An exact solution to the
boundary value problem is given and its numerical testing is performed.

Keywords: round five-layer plate, load distributed over a ring, exact solution.



Camycesa JI. B. OcoGeHHOCTH TeXHOJIOrHK aprooayrosoii ceapku / JI. B. Camycesa,
H. A. Ogunanos, M. 10. Hlepmnés / Mexanuka. Vccnenopanust u waHOBarmn. — 2024, —
Bem. 17. - C. 120-126.

JI. B. CAMYCEBA, H. A. OQUHI]OB, M. FO. IIEPIIIHEB
benopyccxuii cocyoapcmeennviii ynugepcumem mpancnopma, I omens, benapyce

OCOBEHHOCTH TEXHOJIOTMU APTOHOJAYI'OBOI CBAPKH

[IpuBenena napopmarys 00 HCTOPUU BOSHUKHOBEHHMS CBAPKH B CPEZE 3aIIUTHOTO rasa,
CYLIECTBYIOIIMX €€ BHUIAX M 00NacTAX NMpPHMEHEHHUs. PaccMOTpeH TeXHOJIOrm4eckuil mpo-
LlecC aproHOAYTOBOIl CBapKU HEIUIAaBAIIMMCS IEKTpoIoM. [IpencraBneHsl HEKOTOpPbIE Ha-
paMeTpsbl, XapakTepu3yolye nporecc cBapku. OOCYKIAOTCs YCIOBHS, COTPOBOXKAAIOIIIE
aproHOJYrOBYIO CBApPKY U3ZEIUN U3 aJIOMUHUS, HEp)KaBeIOIeH cTalu U TUTaHa, a TakKe
TUTAHA CO CTaJIbIO.

KirwueBbie cioBa: apromoayroBas cCBapka, HETUIABSIIANCS OJIEKTPOA, TCXHOJIOIUs
CBapKH, CBAPHOC COCTUHECHUEC.

L. V. SAMUSEVA, N. A. ODINTSQV, M. Y. SHERSHNYOV
Belarusian State University of Transport, Gomel, Belarus

FEATURES OF AN ARGON-ARC WELDING TECHNOLOGY

The article provides information on the history of welding in a protective gas environ-
ment, its existing types and areas of application. The technological process of an argon-arc
welding with a non-consumable electrode is considered. Some parameters characterizing
the welding process are presented. The conditions accompanying argon-arc welding of
products made of aluminum, stainless steel and titanium, as well as titanium with steel are
discussed.

Keywords: argon-arc welding, non-consumable electrode, welding technology, welded
joint.



CraposoiiToB, J. W. KonebaHus cOHIBUY-TUIACTUHBI B TEMIEPATypHOM IIOJIE€ MOJ
neiictBreM pe3oHancHoi Harpy3ku / D. W. CraposoiitoB // Mexanuka. VccnenoBanus u
nHHOBammu. — 2024. — Bem. 17. — C. 127-133.

3. M. CTAPOBOHTOB
benopycckuii 2ocyoapcmeennviii ynusepcumem mpancnopma, 1 omens, Berapyce

KOJIEBAHUS COHABUY-ILIACTHUHBI B TEMIIEPATYPHOM NOJIE ITIOJ
JEUCTBUEM PE3OHAHCHOMU HAT'PY3KHU

HccnenoBaHsl mornepevHbie KoJieOaHus KPyroBoi COHABHY-IUIACTHHBI C YYETOM TEMIIC-
patypbl OKpyKatomeii cpepl. Harpyska pe3oHaHCHast, rTapMOHHYECKasi, pPABHOMEPHO pac-
npeneneHHas. TeMnepaTypHoe Ioie B INIaCTHHE OHOPOIHOE, cTannoHapHoe. [TnacTuna
CHMMeTpHUYHas 110 TommuuHe. Hecymmue ciion mpeanonararoTcesi TOHKMMH, BBICOKOIPOYHEI-
Miu. [TonydeHo aHATUTHYECKOE PEIIeHNE 3a/1a9H C IIOMOIIBIO Pa3JIOKEHHsT HCKOMBIX (yHK-
LUH B s IO CHCTEME COOCTBEHHBIX OPTOHOPMHPOBAHHBIX (GyHKIHi. [IprBeIeHBI pe3yiib-
TaThl YUCJIOBOTO TAPAMETPHYECKOr0 aHAIN3a IPOruda OT BPEMEHHU U TEeMIIEPaTypBL.

Ki1roueBble cj10Ba: Kpyropasi TpeXCiolHas IUIACTUHA, TEMIIEpaTypa, Pe30HAHCHAs Harpys3-
Ka.

E. l. STAROVOITOV
Belarusian State University of Transport, Gomel, Belarus

OSCILLATIONS OF A SANDWICH PLATE IN A TEMPERATURE FIELD
UNDER A RESONANT LOAD

The transverse vibrations of a circular sandwich plate are investigated taking into ac-
count the ambient temperature. The load is resonant, harmonic, uniformly distributed. The
temperature field in the plate is homogeneous, stationary. The plate is symmetrical in thick-
ness. The load-bearing layers are assumed to be thin and highly durable. An analytical solu-
tion to the problem is obtained by expanding the sought-for functions in a series according
to a system of eigen orthonormal functions. The results of a numerical parametric analysis
of deflection versus time and temperature are presented.

Keywords: circular three-layer plate, temperature, resonant load.



CycaoB K. B. Meroauka perieHus 3a1a4i 0 paBHOBECHUU ISITUCIOWHOTO CUMMETPHUY-
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K. B. CYCJIOB
Benopyccruii 2ocyoapemeennvlii yHusepcumem mpancnopma, I'omens, Berapyco

METO/JUKA PEIIEHUS 3AJAYHA O PABHOBECHH IATUCJIOMHOI O
CUMMETPHYHOI'O 1O TOJIIUHE CTEPKHA

PaccmarpuBaercs 3agaqa 06 u3rube ynpyroro CHMMETPHYHOTO TI0 TONIIUHE TISTH-
cJ0iHOTO cTepkHs. Hecymue ciou npeanonaratoTcss TOHKMMH, BBICOKOTIPOUHBIMU. J[71s1
HUX IIPUHATA THIOTE3a IUIOCKUX MONIePeYHbIX ceueHni beprymmn. B cpaBHUTENBHO TOMI-
CTBIX JIETKHX 3aIIOJTHUTEIIAX ONEPEUHble CEYEHUsI OCTAIOTCA IUNIOCKUMHU, HO II0BOpAYlBa-
I0TCSI Ha HEKOTOPBIN JIOMOIHUTEBHBII YroJI OTHOCUTEIFHO HOPMAITH K 1e(OpMHUPOBaHHOM
cpenuHHOM moBepxHOCTU. nddepeHnnanbabple ypaBHEHUsI PABHOBECHS OTYIEHBI C 110-
MOILBIO TPUHLIMIIA BO3MOXKHBIX NepeMelieHuit Jlarpanka. UncneHHo npoaHaau3upoBaHa
(bopMa npeCTaBICHUs PEIICHNUS MTOTYYeHHOI CHCTEMBI YpaBHEHUI.

KiroueBble ¢JI0Ba: MMATUCIONHBIN CTECPIKECHD, I/I3FI/I6, YIIpyrocrtb, ypaBHCHUA PAaBHOBECHS.

K. V. SUSLOV
Belarusian State University of Transport, Gomel, Belarus

METHOD OF SOLVING THE PROBLEM
OF AFIVE-LAYER SYMMETRICAL THICKNESS ROD EQUILIBRIUM

There is considered the problem of bending of an elastic five-layer rod symmetrical in
thickness. The bearing layers are assumed to be thin and highly durable. The hypothesis of
Bernoulli's flat cross-sections is adopted for them. In relatively thick lightweight fillers, the
cross-sections remain flat, but rotate by some additional angle relative to the normal to the
deformed middle surface. Differential equilibrium equations are obtained using the princi-
ple of possible Lagrange displacements. The form of representation of the solution of the
obtained system of equations is numerically analyzed.

Keywords: five-layer rod, bending, elasticity, equilibrium equations.
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0. A. CYXAHOBA, A. O. IIUMAHOBCKHHI
benopyccxuii cocyoapcmeennviii ynugepcumem mparncnopma, I omens, benapyce

PEIIEHHUE B ANSYS WORKBENCH 3AZTAYH O HAT'PEBE TEJI IIPU TPEHUU
CKOJIb)KEHUA

Peraercs quHaMiyecKkas CBsi3aHHas 3a1a4da 00 aHaAIIM3e TEIJIOBBIX MPOLECCOB B YIPYTO-
neopMHUpYEMBIX Teax, KOTOPBIC HaXOJSTCS B KOHTAKTHOM B3aWMOJICHCTBUHY : TOTYIIAINH-
Jpe, CKOJIB3SIIIEM I10 LIEPOXOBATOH MOBEPXHOCTH HETIOABIKHOTO Hapaiienenunesna. Paspa-
6OTaH aJrOPUTM PEILICHHUs TEPMOIIPOYHOCTHOH 3amaun B cpene makera ANSYS Workbench.
PaccMoTpeHBl JieTann co3aHus KOHEYHO-3JIEMEHTHOW Mojenu. [IpuBENCHBI pe3yibTaThl
pacveToB IKBHBAJICHTHBIX M0 Mu3ecy HANpsDKCHUN M TEMIIEPaTypbl B KOHTAKTHUPYIOIIHX
Tenax.

KiroueBble cj10Ba: KOHEYHO-IJIEMEHTHOE MOACIIMPOBAHUE, KOHTAKTHOC B3aMMOJICH-
CTBHUEC, TCPMOIIPOYHOCTHAA 3a1a4a.

0. A. SUKHANOQOVA, A. O. SHIMANOVSKY
Belarusian State University of Transport, Gomel, Belarus

SOLUTION OF A PROBLEM OF BODIES HEATING AT SLIDING FRICTION
IN ANSYS WORKBENCH

A dynamic coupled problem of analyzing thermal processes in elastically deformable
bodies that are in contact interaction is solved: a semi-cylinder sliding along the rough sur-
face of a stationary parallelepiped. An algorithm for solving a thermal strength problem in
the ANSYS Workbench package environment is developed. Details of creating a finite
element model are considered. The results of calculating the von Mises equivalent stresses
and temperature in contacting bodies are presented.

Keywords: finite element modeling, contact interaction, thermal strength problem.
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YPABHEHUS KOJJEFAHUI CTEPHSI C TPUCOEJIAHEHHBIM
MATEMATHYECKUM MASITHUKOM

HccnenoBana konebarenbHasi CHCTEMa M3 BECOMOTO CTEPIKHS, BPAIAOIIETOCsS BOKPYT
TOPU30HTAIBHOH OCH, U MPUKPEIIEHHOTO K HEMY MaTeMaTHIEeCKOTO MasTHUKA, KOTOpas B
HEKOTOPBIX CIyd4astX MOXET OBITh HCIIOJIB30BaHa JUIS MOJICITHPOBAHUS JUHAMHIKH IIUCTEPH C
KHUIKAM TPY30M METOZOM MeXaHW4deckoi aHanorun. C mpuMeHeHneM ypaBHeHuH Jlarpan-
’Ka BTOPOTO poJia MoJTydeHb! HelIMHeHHbIe U depeHInaIbHbIe ypaBHEHHS MaJIbIX Koseba-
HUM Takoi cucteMbl. OOCY)KIAI0TCs CIIOCOOBI MX aHATUTHYECKOTO PEIICHNSI.

KroueBble cioBa: kojebaTenbHas CHCTeMa, MEXaHWYECKash aHAJOTHS, ypaBHEHHS
MaJbIxX KosiebaHuit, MeTox ["anepkuHa.

D. V. KOMNATNY
Gomel State Technical University named by P. O. Sukhoi, Gomel, Belarus

OSCILLATIONS EQUATIONS OF A ROD WITH AN ATTACHED
MATHEMATICAL PENDULUM

An oscillatory system consisting of a heavy rod rotating around a horizontal axis and a
mathematical pendulum attached to it is investigated. In some cases, this system can be used
to model the dynamics of tanks with liquid cargo using the mechanical analogy method. Using
the Lagrange equations of the second kind, nonlinear differential equations of small oscilla-
tions of such a system are obtained. Methods for their analytical solution are discussed.

Keywords: oscillatory system, mechanical analogy, equations of small oscillations, Ga-
lerkin method.
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FOoscno-Ypanvckuii 2ocyoapcmeennuii ynusepcumem (HHUY), Yenadbunck, Poccus

METO/JHUKA OPTAHM3ALIMA YYEBHOI'O ITIPOLECCA B YCJIOBUSIX
CYHWECTBEHHOU JU®PEPEHIIUALNNA HEJEBOU AYIUTOPUN

IpennoxeHa METOMKa OpraHU3aLMK y4eOHOTO Tpolecca, yduTbiBaromas auddepeH-
LUALUI0 COBPEMEHHOM LieneBol cTyaeHueckoi aynuropun. Ha npumepe Kypca Teopetude-
CKOH MEXaHHKH OIUCAaH CYyObEKTHO-OPHEHTHUPOBAHHBIH IMOAXOJ, IO3BOJSIIOIINNA y4ecTh
oOpa3oBaTenbHbIe BO3MOKHOCTH Pa3JIMYHbIX KaTErOPHU CTYJEHTOB 3a CUET BBHICTPAMBAHUS
HHJMBUTyaJIbHBIX 00pa30BaTEeIbHBIX TPACKTOPHH.

KnroueBble cjioBa: opranusanus y4eOHOTO Ipoliecca, CyObeKTHO-OPHEHTUPOBAHHBIIN
MOAXOA, MHAUBHAYadbHas 00pa30BaTeIbHAS TPACKTOPHS.

N. R. SAVRASOVA, S. V. SLEPOVA
South Ural State University (National Research University), Chelyabinsk, Russia

METHODOLOGY OF EDUCATIONAL PROCESS ORGANIZING IN CONDITIONS
OF SIGNIFICANT DIFFERENTIATION OF THE TARGET AUDIENCE

The methodology of the educational process organization, which takes into account the
differentiation of the modern target student audience, is proposed. On the example of the
course of engineering mechanics the subject-oriented approach is described, that allows to
take into account educational opportunities of different categories of students by building
individual educational trajectories.

Keywords: organisation of educational process, subject-oriented approach, individual edu-
cational trajectory.



