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S. I. POTSELUIEV
V. N. Karazin Kharkov National University, Kharkov, Ukraine

PARAMETRIC INSTABILITY OF FERROFLUID LAYER
FREE SURFACE IN OSCILLATING MAGNETIC FIELDS

The stability problem is investigated for ferrofluid layer of finite depth and random
viscosity in magnetic field consisting of constant and oscillating parts. Using Floquet theory
the problem is transformed to the equation for quadratic matrix pencil, determined by
amplitude of parametric actions. Neutral stability curves for vertical and horizontal
magnetic fields are determined and the difference between these excitation mechanisms of
parametric instability is analyzed.

C. 4. IIOLEJIVEB

Xapvkosckuil nayuonansvHuill yHugepcumem um. B. H. Kapasuna, Xapvros, Ykpauna

MAPAMETPUYECKAS HEYCTOWYHUBOCThH CBS)BOI[HOFI
INOBEPXHOCTH CJIOSI HAMATHUYUBAIOIEUCS KUJKOCTH
B OCHMJVIMPYIOIINX MATHUTHBIX IMOJIAX

Hccnenyercs 3agaya yCTOMYMBOCTH CJIOSI HAMAHUYMBAIOIICHCS KUAKOCTU KOHEYHOMU
TOJIIMHBI ¥ TIPOU3BONBHOM BA3KOCTH B MAarHUTHOM TI0JI€, KOTOPOE COCTOHUT U3 MOCTOSTHHON U
ocrupytomei yacreil. B nmueitHoM mpuOmikeHMu ¢ ucnonb3oBaHueM Teopun ioke
3a/[a4a CBeJICHa K YpaBHEHHUIO JUIsl KBaJpaTHYHOTO ITydKa MATpHIl, TA€ B KauecTBe Mapamerpa
BBICTYNIAeT aMIUINTyAa TEPUOJMYECKOro Bo3iaelcTBusA. JIad ClaydaeB BEPTUKAIBHOTO U
TOPM30HTAILHOIO MAarHUTHBIX I0J€H OIpeleneHbl HEUTpalbHble KpPHUBbIE YCTOMYHMBOCTH U
MIPOAHATM3UPOBAHB! OTIIMYMST MEXTY STHMH MEXaHH3MaMH BO30Y)KHCHHS IapaMeTpHUIecKoit
HEYCTOWYHBOCTH.



P. H ACKAPFEKOB
Koipevizckuii cocyoapcmeennulii mexnuueckuil yHusepcumem, buwixex, Koipevizcman

HNCIBITAHUA HA KPYYEHUE PESUHOMETAJIVIMYECKHUX OIIOP

BrImoHEHO SKCIIepHIMEHTATEHOE UCCIIeIOBaHNE e OPMHUPOBAHKS PE3NHOMETAIUTHICCKHIX
OIIOp, KOTOpbIE IPEIONaraercsl MCIOab30BaTh B CEHCMO3AIUTHBIX YCTPOICTBaX 37aHUM U
coopyxenuit. [TomydeHsl 3aBUCHIMOCTHY KPYTSIIIIETO MOMEHTA U MOJYJIs CIBUTA OT yIjla HOBOPOTa
TOPIIEBBIX CEYEHUH OMOPHI IPU Pa3HOM KOJIMYECTBE €€ BHYTPEHHHX METAIUTMYECKUX IIACTHH.

R. N. ASKARBEKOV
Kyrgyz State Technical University, Bishkek, Kyrgyzstan

TORSIONAL DEFORMATION OF RUBBER-METAL SUPPORTS

An experimental study of rubber-metal supports’ deformation was carried out. These
supports are supposed to be used in seismic-protection devices of buildings and structures.
There were obtained the dependences of torque and shear modulus on the rotation angle of
support end sections with different number of its internal metal plates.



B. A. FAJIABAHOB, H. H. KU3UJIOBA
Xapvrosckuti nayuonaneHuill yHueepcumem um. B. H. Kapasuna, Xapvkos, Ykpauna

HOBBI AJITOPUTM IOCTPOEHUS
OIITUMAJIBHBIX TPAHCITIOPTHBIX CUCTEM,
SAIIOJIHAIOUX 3AJAHHYIO OBJIACTD

B pabote mpeanokeH HOBBIA aqrOPUTM MOCTPOEHHS Pa3BETBICHHBIX TPYOOIPOBOJIOB,
o0ecneyrBaronIUX JOCTAaBKY MXHMIKOCTH OT MCTOYHHMKA K pAaCIpeAeNeHHOH CHCTeMe
notpeburenei. I'eomerpust TpyOOmpoBOAa ONMMCHIBAETCSI B BUAE OHHAPHOTO JepeBa,
rapaMeTpsl KOTOPOTO — IMaMEeTPHI M YIUIBI BETBICHHUS B OMQPYPKAIUAX — COOTBETCTBYIOT
FE€OMETPUU TPAHCHOPTHBIX CHUCTEM IPUPOABI — CHCTEMaM KPOBCHOCHBIX COCYZOB,
IbIXaTeNbHBIX IMyTed M JApPYyrUX MPOBOAAIIUX cHcTeM. PaspaboTan anropuTw,
MO3BOJISIONIMI OJHO3HAYHO OMNpPEAENATh KOOPJAMHATHI Y3JOB JEPEBA, WCIOb3YS JIHIIb
3aBHCHMOCTH MEXIy ANaMeTpaMy U yIJIaMH BeTBICHUS B Oudypkanusax. [TokasaHo, 4ro B
XOJi€ peallu3alliy aarOpUTMa FeHEPUPYIOTCS CUCTEMBL, XapaKTEePU3YIOLINEC KOPPEKTHBIMU
3aBUCHMOCTAMU JUIMHA — quaMeTp. [locTpoeHHbIEe CTPYKTYphl MOIYT MCHOIb30BaThCS AT
MOJIETTUPOBAHHUS BETBAIINXCS CUCTEM, MCCIIEOBAHUS X MPOBOJUMOCTHU MO OTHOMIEHHIO K
CTaI[MOHAPHOMY, BOJIHOBOMY MM TypOYJNEHTHOMY TEUEHHIO SKHJIKOCTH, a TaKKe
MEXaHUYECKON IPOYHOCTH.

V. A. BALABANOYV, N. N. KIZILOVA
V. N. Karazin Kharkov National University, Kharkov, Ukraine

NOWEL ALGORITHM FOR GENERATION
OF OPTIMAL TRANSPORTATION SYSTEMS FILLING THE VOLUME

In the paper there is proposed a new algorithm for construction of the branched
pipelines, ensuring the delivery of fluid from a source to a distributed system of consumers.
The geometry of the pipeline is described as a binary tree. Its parameters (the diameters and
branching angles in the bifurcations) correspond to geometry of the nature transport
systems, i. e. blood vessels, airways, water delivery systems in plants, and other conductive
systems. There was created an algorithm allowing to identify coordinates of the tree nodes
uniquely using only the relationships between the diameters and branching angles in the
bifurcations. It is shown that the systems generated after algorithm implementation are
characterized by the correct length-diameter relationships. The generated structures can be
used for the branching systems modeling, investigations of trees’ penetrability compared to
a stationary, wave or turbulent fluid flow, and mechanical strength as well.



M. O. BEFUA
Xapvrosckuii Hayuonanvhvlil ynusepcumem umenu B. H. Kapasuna, Xapvkos, Yxpauna

TAIIEHUE KOJJEBAHUM I'PY30B, .
COEJVMHEHHbBIX HEJIMHEWMHOMU ITPYKUHOHU

B Hacrosmed paboTe HOCTpOEH KiIacC YNpaBICHWH, pEIIalomnX 3ajady TaIleHHs
KoleOaHMH TPy30B, COCAMHEHHBIX HEIUHEHHOW TPYXMHOH. OTH  yHpaBleHUS
obecneynBarOT OCTAHOBKY KOJIeOaHMII Tpy30B 3a KOHE4YHOe Bpems. Pemenue 3amaun
MPOBOAUTCS HA OCHOBE MeTO/a (DYHKIIMH YIIPABISEMOCTH.

M. O. BEBIYA
V. N. Karazin Kharkov National University, Kharkov, Ukraine

OSCILLATIONS DAMPING OF LOADS
CONNECTED BY NONLINEAR SPRING

In the presented paper there was created a class of controls that solve the oscillation
damping problem for nonlinear mass-spring model. These controls ensure the finite-time
damping of oscillations. The solution is based on the controllability function method.



A. E. JKEJITKOBHY, A. U. BEPEMEUYHK, B. B. TAPEFAYEBCKHH
bpecmckuii 2ocyoapcmeennviil mexuuyeckuil ynusepcumem, bpecm, berapyco

MOAEJIUPOBAHUE MAAEHMUA TBEPJOI'O TEJIA
C BOJIBIINX BBICOT B 'PABUTALIMOHHOM ITOJIE 3EMJIA
C YYETOM COIIPOTHUBJIEHHUS BO3AYXA

B paboTre mnomydeHO UYHCIEHHOE peNIeHHE CHCTEMBI TPEX CBS3aHHBIX JIMHEHHBIX
HEOJHOPOJIHBIX Anu(QepeHINaTbHBIX YpPaBHEHUII BTOPOrO MOPSAKA, ONHCHIBAIOMINX
HU3MEHEHHUE TPACKTOPUM U CKOPOCTHU ABMKCHUS TBEPABIX TEIl B IOJIC NPUTSHKCHUS 3eMIH B
3aBUCHMOCTU OT BIMSHUS HA OTHOCHTENIbHOE [BIDKCHHME Tela BpalleHHs 3eMId U
COINIPOTHUBICHUS BO3/yXa, U3MEHSIOLIEIOCS IO BBICOTE (COIPOTUBICHUE YUUTHIBAIIOCH,
Ha4YMHAs C TPaHULEI CTPaTOChepsl).

A. E. ZHELTKOVICH, A. I. VEREMEICHIK, V. V. GARBACHEVSKY
Brest State Technical University, Brest, Belarus

MODELLING OF THE RIGID BODY FALLING
FROM A GREAT HEIGHT IN THE EARTH'S GRAVITATIONAL FIELD
CONSIDERING AIR RESISTANCE

In the paper there was obtained the numerical solution for a two coupled non-
homogeneous linear second-order differential equations system describing the trajectory
and velocity of the rigid bodies movement in the Earth's gravity field. There was considered
the influence on the relative motion of the Earth's rotation and air resistance that varies for
different heights (the resistance was taken into account from the stratosphere border).



M. C. 3ACTOJIbCKHH, A. B. IIYTATO, O. B. [IVTATO
benopycckuii 2ocyoapcmeennutii ynusepcumem mpancnopma, I'omens, Berapyco

OCOBEHHOCTH KOHEYHOY2JIEMEHTHOI'O MOJIEJIMPOBAHMUS
KOJIECA MAHEBPOBOT'O TEIIVIOBO3A

BeimonHeH aHanu3 3KCIUTyaTal[MOHHBIX HEHCIIPAaBHOCTEH KOJECHBIX Map TEIIOBO30B
cepuit UMD3 n TMD1 B uwactu 00pa3oBaHMs TPEIIWH B IEHTpax M OaHmaXkaX, a TaKKe
KOHCTPYKTHBHBIX OCOOCHHOCTEH TeNeXeK, KOTOPBIH IoKa3all, YTO BO3MOXKHON NPHINHOM
HEHCIIPABHOCTEH SIBIIAIOTCS OCOOCHHOCTH SKHIIAKHOM YacTH TEIUIOBO30B. YCTaHOBJIEHO,
4YTO AN psifa ciydaeB (pasiM4HBIX KPUBBIX M npoduield OaHmaxel) HMEET MecTo
HEBBIIOJIHEHUE YCIOBUM TIE€OMETPUYECKOrO BIHCHIBAaHHS B KPHUBBIE MAaJIOro pajauyca.
IMomyuyennsie pe3yabTaThl CBHAETEIBCTBYIOT O HAJIWYUHM JOIOJHHUTEIBHBIX OOKOBBIX
Harpy3oK Ha 0OBEKT ucciemoBaHMs. J[I OINEHKH IPOYHOCTH Kojeca pa3paboTaHa ero
KOHEYHO-2JIEMEHTHAs MOAeNb B mporpaMmuoM komiuiekce ANSYS. IIpuBenens! craquu u
0COOCHHOCTH (OPMHPOBAHMS KOHEYHODJIEMEHTHBIX MOJeJled KOJECHOrO LEeHTpa U
GaHgaxa. BBINONHEH TECTOBBIH pacueT HanpsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSHHS
KoJieca 1 0003HAUCHBI ITyTH JAadbHEHIIIET0 PEIIeHNs TOCTAaBICHHOH 3a1aun.

M. S. ZASTOLSKI, A. V. PUTSIATA, V. V. PUTSIATA
Belarusian State University of Transport, Gomel, Belarus

FEATURES OF THE SHUNTING LOCOMOTIVE WHEEL
FINITE-ELEMENT MODELING

The operational malfunctions analysis for the wheel pairs of ChME3 and TMEI diesel
locomotives for the case of cracks formation in the centers and bandages. The similar
analysis for car bogies was performed and it showed that the possible reason of the
appearing malfunctions is the peculiarities of locomotive vehicle-part. It was established,
that for a number of cases (for various curves and profiles of bandages) there is a
nonperformance of geometrical entry in curves of small radius conditions. The received
results demonstrate the presence of additional lateral loadings on the object of research. To
estimate wheel strength there was created a finite-element model in ANSYS software
complex. There are presented the formation stages and features of wheel center and
bandage finite-element models. Test computation of the wheel stress-strain condition was
executed and there were defined the ways of the further decision of the described problem.



H. H. KU3UJIOBA, B. A. YEPEBKO
Xapvrosckuti Hayuonanohwill yHueepcumem um. B. H. Kapasuna, Xapvkos, Yxpauna

MOJEJINPOBAHHUE JIAMUHAPHOI'O TEHEHHSI
HECMEIINBAIOININXCSA CYCIIEH3UU MUKPO- © HAHOYACTHI
B MUKPOKAHAJIAX

O6Cy)KIIa}OTC$I NIOCTaHOBKHU 3aJla4 O TCUCHHUU )KI/IZ[KOCTteI B MUKPO- U HAHOPa3MEPHBIX
KaHaj1aXx € Y4Y€TOM IIpOCKaJIb3blBaHHSA Ha CTCHKAX 3a CYET III/I(i)(i)y?)I/IOHHOI‘O OTpaXKCHU
YJaCTUl[ Ha I.[IepOXOBaTOﬁ CTCHKC. Honyquo pelICHUE 3aJa4u O TCHYCHHUU Ky3TTa Tpex
HECMCIINBAKOINUXCs )KI/IZ[KOCTeﬁ C PpasHbIMH  KOHICHTpaUUsAMH  YaCTULl MEKIAY
JABOKYIIUMUCH ITapaJUICJIbHBIMU TNIACTUHAMM. HpOBeZ[eHbI pacueThl 00BEMHOT0 pacxona u
HapsKCHUST CABUTA IIPU Pa3HbIX IapaMeTpax )KI/IZ[KOCTteI U JaCTHI. HOKa3aHO, 4TO IIpnu
OIIPCACICHHBIX KOM6I/IH8.L[I/I$[X 3HAYCHUI napaMeTpoB 00BEMHBIH pacxon KUAKOCTH MOXKET
OBITH CYHIECTBCHHO YBCJIMYCH, YTO MOXHO HCIIOJIB30BaTh JJId MOBBIIICHUSA 3(1)(1)6KTI/IBHOCTI/I
COOTBETCTBYIOIIUX MUKPOKUAKOCTHBIX U HAHOXXUAKOCTHBIX yCTpOI\/'ICTB.

N. N. KIZILOVA, V. A. CHEREVKO
V. N. Karazin Kharkov National University, Kharkov, Ukraine

MODELING OF LAMINAR FLOW OF IMMISCIBLE SUSPENSIONS
OF MICRO AND NANOPARTICLES IN MICROCHANNELS

Problem formulations for fluid flows of micro- and nano scaled channels accounting for
the velocity slip conditions at the walls due diffusive reflections of the particles at the wall
roughness. The solution of the problem on Couette flow of three immiscible liquids with
different concentrations of particles between the parallel plane plates that move at different
speeds is obtained. Numerical calculations of the flow distributions and volumetric flow
rates have been carried out at a variety of the materials parameters and flow regimes. It is
shown that at some sets of the parameters the flow rate could be significantly increased,
that can be used for more efficient work of the microfluidic and nanofluidic devices.



B. A. KOBTYH', B. H. [TACOBEI}, FO. M. IIVIECKAYEBCKHIT,

M. MUXOBCKI*

'Tomenvckui unoiceneprwlil uncmumym MYC Pecnyonuxu benapycw, I'omenv, benapyce
ZKOMaHOHO-uHofceHeprlﬁ uncmumym MYC Pecnybnuku Berapyce, Munck, berapyce
3HHcmumym Mexanuxu memaniononumepnuix cucmem HAH Benapycu, I'omens, benapyco
*Unemumym mexanuxu Bonzapexroii akademuu nayk, Cogus, Boneapus

OU3NKO-MEXAHUYECKHUE XAPAKTEPUCTHUKH INOPOIIIKOBBIX
HAHOHAITIOJIHEHHBIX METAJUIOINTIOJIMMEPHBIX KOMITIO3UTOB,
COOPMHUPOBAHHBIX 3JIEKTPOKOHTAKTHBIM CHEKAHUEM

VYeTaHOBIEHBI 3aBUCHUMOCTH  (DM3MKO-MEXaHMYECKHX XapaKTEPUCTHK MOPOIIKOBBIX
HAHOHAIMOJIHEHHBIX METAUIONOINMEPHBIX KOMIIO3MIIMOHHBIX MAaTepuagoB Ha OCHOBE
MOPOIIKOBBIX CHCTEM «MeEIb — OMEIHCHHBIH ITOJMMEp — YIJIEpPOJHBIE HAHOTPYOKH» OT
COZIepXKaHUS YIIEPOAHBIX HAHOTPYOOK M TpaHyd OMEIHEHHOTO IOJMMepa. AHaIu3
pe3yabTaTOB UCCIECAOBaHUN MO3BOIMI ONTUMHU3UPOBATh KOMIIOHEHTHBII COCTaB UCXOHBIX
MIOPOUIKOBBIX METAJUIONOIUMEPHBIX HAHOHAIIOJHEHHBIX CUCTEM 10 KPUTEPUSIM NPOYHOCTU
MIPU CXKATUH U MUKPOTBEPIOCTH.

V. A. KOVTUN', V. N. PASOVETS", Y. M. PLESKACHEVSKY", M. MIHOVSKI"

'Gomel Engineering Institute of the Ministry for Emergency Situations of the Republic
of Belarus, Gomel, Belarus

’Command and Engineering Institute of the Ministry for Emergency Situations of the
Republic of Belarus, Minsk, Belarus

V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of
Belarus, Gomel, Belarus

*Institute of Mechanics of the Bulgarian Academy of Sciences, Sofia, Bulgaria

PHYSICAL-MECHANICAL PROPERTIES
OF NANO FILLED POWDER METAL-POLYMER COMPOSITES
FORMED BY ELECTROCONTACT SINTERING

There were established the physical-mechanical characteristics dependences of the nano
filled powder metal composites with the "copper-copperplated polymer - carbon nanotubes"
powder systems base on the portion of carbon nanotubes and the coppered polymer
granules. Analysis of the research results allowed to optimize the component composition
of the original metal-powder nano filled systems according to the criteria of compression
strength and microhardness.



B. . KOPOBKOB, T. B. PEBHHA
Xapvrosckuti Hayuonanohwill yHueepcumem um. B. H. Kapasuna, Xapvkos, Yxpauna

VIPABJIEHUE IBUKEHUEM MATEPUAJIbHOM TOUKH
C YYETOM HEM3BECTHOI'O TPEHUA

PaccmatpuBaercs 3ajada ONpENENICHUs YIPAaBICHUs, INEPEBOAAIIEIO MaTEpUAIbHYIO
TOYKY B IIOJIOKCHUE IOKOS MPU JBUKCHUU C YyUYETOM HEU3BECTHOIO TPEHUS 3a KOHEUHOE
Bpems. Perienne ocHoBano Ha Mmerone ¢ynkuuu ymnpasmssemoctd B. WM. Kopo6osa. Iensb
paboTHI — HANUTH TPaHULBI U3MEHEHHS Kod()(UIMEeHTa HEIMHEHHOTO BSI3KOTO TPEHUSI, IIPH
KOTOPBIX I1€PEBOJ] B IIOJIOKEHUE PABHOBECHS OCYLIECTBIIACTCS TAKKM K€ YIPaBJICHUEM, KaKk
U B OTCYTCTBHE TPCHUS.

V. 1. KOROBOV, T. V. REVINA
V. N. Karazin Kharkov National University, Kharkov, Ukraine

CONTROLLABILITY OF THE MATERIAL POINT MOTION
CONSIDERING THE UNKNOWN FRICTION

There is considered the definition problem of the control taking the material point to
equilibrium state during the finite time in the conditions of unknown friction. The solution
is based on the controllability function method conceived by V. I. Korobov. The goal of
paper is to find out the limits of the non-linear viscous friction coefficient changes for the
case when the material point is taken to the equilibrium state by the same control as
for the motion without friction.



AHAJIA3 TOJAXO010B K MOJEJUPOBAHUIO KOJIEBAHUI
HBIOTOHOBCKHWX U HEHBIOTOHOBCKHX JKUJIKOCTEN
B 3BAMKHYTbBIX PESEPBYAPAX

B pabore paccMOTpPEHBI OCHOBHBIE MaTeMaTHYECKHE COOTHOLICHUS, ONMMCBHIBAIOLINE
KOJIeOaHUs JKHIKOTO rpy3a B pe3epByape TPAHCIOPTHOTO CPEJICTBA NPU KOMIIBIOTEPHOM
MOJICIMPOBAaHUM  IIEPETeKaHMsl OKUAKOCTeH B uucrepHax. Ha ocHoBe aHammsa
BO3MOXKHOCTEH Pa3iIMYHbIX HHXEHEPHBIX MAaKETOB JUIS CO3/IaHHs KOMIIBIOTEPHBIX MOJEIei
NepeTeKaHus JKUIKOCTEeH B pe3epByapax, ONpeleneHo, YTo Ul aHaIn3a KoJeOaHHH Kak
HBIOTOHOBCKHMX, TaK W HEHBIOTOHOBCKHX JKHJIKOCTCH LeIecOo00pa3sHO MCIOIb30BaTh
nporpaMmMmy ANSYS. MH3ydeHbl mOAXOABI K IIOJNYYCHHIO YHCIEHHOTO pELICHUS B
nporpamMme ANSYS, a Taxke BBIIOJIHEH aHAIU3 aIeKBATHOCTH KOMIIBIOTEPHBIX PacyeTOB
pe3ysIbTaTaM 3KCIEePUMEHTA.

M. G. KUZNIATSOVA
Belarusian State University of Transport, Gomel, Belarus

ANALYSIS OF APPROACHES TO MODELING
OF NEWTONIAN AND NON-NEWTONIAN LIQUID CARGO
OSCILLATIONS IN CLOSED TANKS

There were considered the mathematical relations describing the oscillations of liquid
cargo in the road tank reservoir for computer simulation of liquids sloshing in tanks. Based
on the analysis of various engineering packages capabilities for creating computer models
of liquid cargo sloshing in closed reservoirs including the analysis of Newtonian and non-
Newtonian liquids it was assumed that the most preferable is the ANSYS software. The
approaches to obtaining numerical solutions in ANSYS were investigated, as well as the
analysis of the adequacy of computer simulations with the experimental results was analyzed.



/. B. IEOHEHKO
Benopycckuii 2ocyoapcmeennutii ynusepcumem mpancnopma, I'omens, Berapyco

KOJIEBAHU S KPYT'OBbIX TPEXCJIONHBIX IIVIACTUH
HA YIIPYTOM OCHOBAHHH
noa AEMCTBUEM UMITYJIbCHBIX HATPY30K

PaccMmoTpensl  ocecMMMeETpUYHBIE —IONEpeYHble KojeOaHMsA Kpyrjiaoil ympyroit
TPEXCIONHOW IIJIACTUHKH, CKPEIUIEHHOW C YIOPYTUM OCHOBaHUEM, IMOJA JAECHCTBUEM
HMITYJIbCHBIX IIOBEPXHOCTHBIX HArpy3ok. Peakius OCHOBaHUS OIMCBHIBACTCA MOJECIbBIO
Bunknepa. [l onucanus KMHEMATHKM HECHMMETPUYHOTO IO TONIIMHE TMaKeTa IPHHSATHI
TUIIOTE3bl JIOMaHOH HoOpManu. 3amojHUTENb — JIETKUH. AHAJIUTHYECKHE pPELICHUS
MIOJTy4YEHBI C UCIIOIb30BaHNeM (QyHKIMU XeBHcaina u aensTa pyHknnu lupaka. [Iposenen
YHCJICHHBII aHAJIU3 MIOJIyYEHHBIX PELICHUI.

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

OSCILLATIONS OF THE CIRCULAR THREE-PLY PLATES ON A
DEFORMED FOUNDATION UNDER THE ACTION OF PULSED LOADS

There are considered the axisymmetrical transversal oscillations of the round elastic
sandwich plate, linked with elastic foundation, under the action of impulsive superficial
loadings. Reaction of foundation was described by the Winkler’s model. For the kinematics
description of the asymmetrical by thickness package there were accepted the broken
normal hypothesises. Filler is light. The analytical solutions were obtained by Heavyside
functions and Dirac delta-function usage. There is demonstrated the numerical analysis of
the received solutions.



A. B. IOKTHOHOB
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TEOPUSA PACYHETA KHHEMATHYECKUX ITAPAMETPOB
PEXYIEI'O UHCTPYMEHTA
IHPOCTPAHCTBEHHbBIX NCITIOJTHUTEJIbBHBIX MEXAHU3MOB

IIpoaHanM3UpoOBaHbl METOABI pacyeTa KHHEMATHYECKHX IapaMeTpPOB DEXKYLIEro
HUHCTPYMEHTA IPOCTPAHCTBEHHBIX HCIOJHUTEIBHBIX MEXaHH3MOB. YCTAaHOBICHO, YTO
KUHEMAaTHYECKHE YIJIbl PE3LOB HCIOJIHUTEIBHBIX MEXaHH3MOB B IIPOLIECCE PE3aHUs HE
COOTBETCTBYIOT ~T'E€OMETPUYECKHM  yrilaM PEXKYIIEro HHCTPYMeHTa. IIpe/siosKeHbl
AQHATUTHYECKUE 3aBHCHMOCTH Ul pacyeTa KMHEMAaTHYeCKUX YIJIOB PE3LOB B Ipolecce
pe3aHusl U MCXOAHbIC KOHCTPYKTUBHBIC W KMHEMATHYCCKUE MapaMeTPhl UCIIOIHUTEIBHBIX
MEXaHHU3MOB.

A. V. LOKTIONOV
Vitebsk State Technological University, Vitebsk, Belarus

CALCULATION THEORY FOR THE KINEMATIC PARAMETERS
OF THE SPATIAL ACTUATORS CUTTING TOOL

The methods of kinematic parameters calculating for the spatial actuators cutting tool
were analyzed. It was established that the kinematic angles of actuators cutters does not
correspond to the geometric angles of the cutting tool during the cutting process. There
were proposed the analytical dependencies for their calculation of the cutters’ kinematic
angles calculation for the cutting process and the original constructional and kinematic
parameters of executive mechanisms.
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YCHUJIEHUE KOHCTPYKIIMHN KY30BA BAT'OHA-XOIIIIEPA
JJISI HEPEBO3KHW HEMEHTA

Pa3zpaboran BapmaHT yCHIEHHS KOHCTPYKIMH BaroHa-Xommepa JUisl HEepeBO3KH
LIEMEHTA. BBINONHEHB! MPOYHOCTHBIE PACYEThl, IO3BOJIUBIINEC OIPEACIUTh YPOBEHb
HaMpsHKEHUH ISl BCEX KOHCTPYKTHUBHBIX IPYII METANIOKOHCTPYKLIUH Ky30Ba BaroHa.

A. V. PIGUNOV', P. M. AFANAS’KOV', S. V. SHESTAKOV*
'Belarusian State University of Transport, Gomel, Belarus
’Belarusian Autoworks, Zhodino, Belarus

CAR BODY CONSTRUCTION REINFORCEMENT
OF THE HOPPERS FOR CEMENT TRANSPORTATION

A variant of the car body reinforcement for hopper transporting cement is developed.
There were performed strength calculations, allowed to determine the stress levels for all
constructive metal groups of the car body.



. I'. [IPUBBITOK
Toanvckuii nonumexnuveckuti ynueepcumem, I oanvck, Ionvuia

MOJIEJITMPOBAHUE TPEXMEPHOI'O TEUEHUS CTOKCA
METOJOM I'PAHUYHBIX 3JIEMEHTOB

PaccmarpuBaeTcst MOJEIMpOBaHIE TPEXMEPHOTO TEUECHHS BSI3KON JKHIKOCTU (TEUEHHE
Crokca) METOOM T'PaHHYHBIX 2JIeMEHTOB. [J1aBHas 0COOEHHOCTh METO/A 3aKIIOYacTCs B
TOM, YTO JUCKPETU3AIUH MOABEPTracTCs TOJIBKO IPaHUNA 00IACTH PELIeHHs, YTO MO3BOJISIET
00JIErYUTh MPOLECC MOCTPOCHUS CETKH U OJHOBPEMEHHO C3KOHOMHUTBH BBIYMCIHTENIBHBIC
pecypcsl. B paboTe mokaszan oOumii MOAXOA K HOCTPOCHHIO YHCICHHOTO PEIICHUS 33a1aun
HaxOoXIeHus1 1mojis ckopocTed TeueHust Crokca. CpaBHEHHE pe3yJIbTaTOB YUCICHHOTO
MOZIEIUPOBAHUS C AaHATUTUYECKAM PELICHHEM ISl TeUCHUSI KUAKOCTH B IPSIMOJIMHEHHOI
TpyOe KpyroBoro ceuenus (teuenue Ilyaseiinsa) mokasano ux Xxopoliiee COOTBETCTBHE.

D. G. PRIBYTOK
Gdansk University of Technology, Gdansk, Poland

SIMULATION OF THREE-DIMENSIONAL STOKES FLOW
BY BOUNDARY ELEMENT METHOD

There is considered the modeling of three-dimensional viscous flow (Stokes flow) by
boundary element method. The main feature of this method is that only the solution area
boundary is discretized. This fact allows to facilitate the meshing process and to save
computational resources at the same time. The paper shows a general approach to the
numerical solution construction for the problem of the Stokes flow velocity field definition.
The comparison of numerical results with the analytical solution for fluid flow in a straight
pipe of circular cross section (Poiseuille flow) showed their good agreement.
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benopycckuii 2ocyoapcmeennuiii ynueepcumem mpancnopma, I omens, benapycs

MOJIEJTUPOBAHUE DJEKTPOMEXAHUYECKOW CUCTEMBI
B CPEJE FEMM42

B cratbe omucana MmaremaTrudeckas MOJEIb JIEKTPOMEXAHUYECKUX IIPOLECCOB,
IPOUCXOAAIIMX IPU BKIIOUEHHU IIPAMOXOAOBOrO 3JeKTpoMarHura. Maremaruueckas
MOZENb BKIIOYaeT B ceOs auddepeHnuanbHple ypaBHEHHST PaBHOBECHS DJIEKTPUUECKOH
LEeNM U JBIJKEHHSA SKOpS U MOJEIb MAarHUTHOM CUCTEMBl 3JIEKTpOMAarHura B cpele
FEMM42. IlpencraBieHsl pe3yabTaThl SKCIEPUMEHTAIbHBIX UCCICIOBAHUM U PE3yJIbTaThl
MOJICIUPOBaHNsl. BBIOIHEH aHAIN3 IOJIyYEHHBIX PE3YIbTATOB.

V. V. SKRAZHANDZEWSKI, V. S. MOGILA
Belarusian State University of Transport, Gomel, Belarus

SIMULATION OF ELECTROMECHANICAL SYSTEMS USING FEMM42

The paper describes a mathematical model of electromechanical processes, taking place
while switching of a forward electromagnet. The mathematical model includes the
differential equations for the electrical circuit equilibrium and for the armature motion as
well as the electromagnet magnetic system model created by FEMM42. There are presented
the results of the experimental investigations and modeling. The analysis of the received
results is carried out.
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Tynvckuil cocyoapcmeennviii ynueepcumem, Tyaa, Poccus

JABW/KEHUE 1 PABHOBECHUE TOYKH HA BHYTPEHHEM
ITEPOXOBATOU MNOBEPXHOCTHU BPAIIAIOIIETIOCA KOHYCA

Pa3paboraHa MeXaHMKO-MaTeMaTHYeCKas MOJENIb JBIKEHHS YacTHUIBl CHITYy4ero
Marepua’a 1o HOBEPXHOCTH BPALIAIOLIErOCs BOKPYT BEpTUKAIBHOW ocu KoHyca. [IpoBeneH
aHAJIM3 YCJIOBUII OTHOCHTENBHOIO MOKOS PacCMaTPUBACMON YaCTHLBI B 3aBHCHMOCTH OT
yrila HaKJIoHa o0Opa3yolei KoHyca.

YU. P. SMIRNOV, V. K. TARASOV
Tula State University, Tula, Russia

MOVEMENT AND EQUILIBRIUM OF POINT
ON THE INSIDE ROUGH SURFACE OF THE ROTATING CONE

There was developed the mechanical-mathematical model of particulate material
particle motion on the surface of the cone rotating around a vertical axis. The analysis of
particle relative rest conditions depending on the angle of the cone was carried out.
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Tocyoapcmeennwiil ynugepcumem umenu Illaxapuma eopooa Cemetl, Cemetl,
Kasaxcman

TEXHOJIOI'¥s U3I'OTOBJIEHUS OBEYAEK BAPABAHOB
1 POJIMKOOTIOP KOHBEMEPHBIX CUCTEM U3 JIUCTA

PaboTta mocBsilieHa COCTOSIHHIO KOMIUIEKCHOW MEXaHHM3allUH B MPOMBIILICHHOCTH
Pecnyonmuku  KazaxcTaH ¥ TEXHOJOTHYECKOMY  YCOBEPIICHCTBOBAHUIO — JJIEMCHTOB
MAacCOBOT'0 y3J1a CKOPOCTHOT'O JICHTOYHOTO KOHBelepa, pabOoTaroIIero B TSXKENbIX YCIOBHIX
9KCIUTyaTal[H TIPH MOBBIICHHOH 3aIIbUICHHOCTH, 3HAUYUTENBHbIX Mepernanax TeMIepaTyphl.
[pennaraercst cmoco® M3roToBNICHHsT oOedack OapabaHOB M PONMKOONOP M3 JIHCTA, TPU
KOTOpOM Ui JU(pQY3MOHHOW CBApKU WCIONB3YETCsl IUIA3MOTPOH C IMOCIEAYIOIINM
MHOTOKPATHBIM Pa3TiIaKHBAaHHEM KaTKOM.

O. T. TEMIRTASOV, E. T. ABILMAZHINOV, S. M. MANSOUROY,
S. K. TURUSBEKOYV, K. S. TURUSBEKOV
Shakarim State University of Semey, Semey, Kazakhstan

MANUFACTURING TECHNOLOGY
OF DRUMS’ SHELLS AND ROLLER CARRIAGES FROM THE SHEET
FOR CONVEYOR SYSTEM

The work is dedicated to the industry comprehensive mechanization in the
Republic of Kazakhstan and technological improvement of the mass assembly
elements of the of high-speed conveyor belt, working in harsh environmental
conditions: dusty ambient air, significant changes in temperature. There is
supposed a method for the drums’ and carrying rollers’ manufacture from the
sheet. This method considers the usage of plasma torch for the diffusion bonding
and further smoothing by the roller.
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OTPUIATEJBHOE OTPA’KEHHUE BOJIH
KAK MEXAHU3M YBEJIUWYEHUSA ITIPOBOANMOCTH
PA3BETBJIEHHBIX MAT'KUX BOJIHOBOJOB

Hccnenyroress 3aKkOHOMEPHOCTH PACIIPOCTPAHEHUSI U OTPKCHHS BOJIH B 3aIIOJHEHHBIX
BSI3KOM JKHJIKOCTBIO Pa3BETBIECHHBIX B BHAE OMHApPHBIX IEPEBLEB CHCTEMAaX ITONATIMBBIX
TpyOOK (MATKHX BOJHOBOZAX) KaK MOJENIAX KPOBEHOCHBIX pycen. [lapamerps! mopeneit
COOTBETCTBYIOT pe3yJibTaTaM M3MEPEHHMil Ha mpemnaparax U MEJULMHCKUX U300paKCHUSX.
Ha ocHoBe Mojeny pacipoCTpaHEeHUs IIIMHAPUYECKHX BOJIH B TOJCTOCTEHHBIX TPYOKax
N3 BS3KOYNPYroro MaTepHaja IIPOBEAEHBI pacdeThbl paclpeieNieHHH  BOJIHOBOM
MIPOBOJUMOCTH M KOY(pQHIMEHTa OTPaKEHHS KakK JepeBa B LEJIOM, TaK U €ro BETBEH.
ITokazaHo, YTO pa3BETBICHHAS CTPYKTYpPa MO3BOJISET CYLIECTBCHHO YBEIMYUTH BOJHOBYIO
MPOBOAUMOCTb CHUCTEMbI TPYOOK. YBEIM4YEHHE MPOBOJUMOCTH IO HANPABICHHIO K KOPHIO
JlepeBa KOppEIHpyeT C YMEHbIICHHEM KOo3()(GHUIMEHTa OTPAKCHUS BOJH HA BETBICHUIX
TpyOoK. IIpu oOIpeneNeHHBIX COOTHOIICHUSX MEXAY OUaMeTpaMH M UIMHAMH TPYOOK
KO(GUIUEHT OTPaKEHHSI CTAHOBUTCS OTPULATENBHBIM M OIpenelseT I10JCaChIBAIOIINH
s¢dekT, 4TO BemeT K POCTy NPOBOAMMOCTH IepeBa. B apTepHalbHBIX CHCTEMax STOT
MEXaHN3M MOXET Pean30BbIBAThCS 32 cueT OMOAKTUBHOCTH MaTepHaa CTEHOK apTepHit.

H. N. PHILIPPOVA', N. N. KIZILOVA®
'National Technical University “Kharkov polytechnic institute”, Kharkov, Ukraine
V. N. Karazin Kharkov National University, Kharkov, Ukraine

NEGATIVE WAVE REFLECTION AS A MECHANISM OF INCREASE
OF THE BRANCHED SOFT WAVEGUIDES CONDUCTIVITY

Regularities of the wave reflections in the branched systems of filled by a viscous fluid
compliant tubes as a model of the blood vasculatures are studied. Geometry of the branched
systems is described by the measurement data obtained from the preparations and medical
images. Based on the mathematical model of axisymmetric pulse waves in the thick-walled
tubes made from a viscoelastic material, there were made the calculations for wave
conductivity distributions and wave reflection coefficient in the entire tree as well as in its
branches. It is shown that the branched structure allows to increase the wave conductivity
of the system of tubes significantly. The increase in the conductivity in the direction to the
root of the tree correlates with the decrease in the reflection coefficient at the branches. At
certain ratios between the diameters and lengths of the tubes the wave reflection coefficient
becomes negative that determines the suction effect, which leads to an increase in the
conductivity of the system. In the arterial systems this mechanism may be realized due to
the bioactivity of the arterial walls.
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I'PAHAYHBIE UHTEI'PAJIBHBIE YPABHEHMS TEMIEPATYPHOU 1
TEPMOYIPYI'OHU 3AJJAY B HTUJIMHAPUYECKHUX KOOPJIMHATAX

[Ipennaraercsa anropuTM pelIeHUs KpaeBoil 3aaud TEPMOYIPYTOCTH, OCHOBaHHBIN Ha
NPUMEHEHUH MeToJa MOTeHIHMana. PaccMOTpeHbl OCHOBHBIE —acleKThl  BBIBOJA
HHTErPAJIbHOIO YPaBHEHUS TEMJIONPOBOAHOCTH, MOCTPOCHUE TEPMONIACTONOTCHINANOB,
BBIBOJI UHTETPAIbHBIX YpaBHEHUI I ONpENeNICHUs TEPMOYIPYTHMX OCECUMMETPUYHBIX
HaNpsDKEHUH U IepeMELICHUH.

V. M. KHVISEVICH, A. I. VEREMEYCHIK
Brest State Technical University, Brest, Belarus

BOUNDARY INTEGRAL EQUATIONS
FOR THERMAL AND THERMOELASTIC PROBLEMS
IN CYLINDRICAL COORDINATES

There is supposed an algorithm for the thermoelasticity boundary problem solution
based on the potential method. The main aspects of the heat conduction integral equation
output were considered. Also the paper presents the construction termoelastopotentials,
deduced integral equations for thermoelastic axisymmetric stresses and displacements
definition.
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ONIPEJEJIEHUE TAPAMETPOB BbIHYKTEHHbBIX ISOJIEBAHI/Iﬁ
AETAJIEM MAIIIMH HA OCHOBE OJTHOMACCOBOH MO/IEJIH,
YUYUTBIBAIOIIEN BA3KOYIIPYI'UE CBOUCTBA MATEPHUAJIA

CocraBieHbl JMHAMHYECKHE YpaBHEHUS KoyeOaHMiI Tpy3a, HPUKPEIUIEHHOTO K
CTepPXKHIO M3 MarepHana C BSI3KOYINPYI'MMH CBOWCTBaMH. [IOTydeHBI BBIpOKCHUS IS
KO3(GUIHEHTOB JECTKOCTH H BSI3KOTO CONpPOTHBIEHHS B OJHOMAcCOBOH MOJEIH
paccMaTpuBaeMOH CHCTEMBI IIPH MPOJONBHBIX, U3THOHBIX ¥ KPYTHIBHBIX YCTaHOBHBIINXCS
BBIHY)XIEHHBIX KoineOanusx. CoopMynmupoBaH croco0 ydera BsS3KOCTH MaTepuaiga B
paMKax OJHOMAcCOBOM MOJEIH BHOpalUi 3JIEMEHTOB KOHCTPYKLIHUH IPOM3BOJIBLHON
KOH(UTYpaIn.

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

DETERMINATION OF THE MACHINE PARTS FORCED VIBRATIONS
PARAMETERS BASED ON THE SINGLE-MASS MODEL
CONSIDERING THE VISCOELASTIC MATERIAL PROPERTIES

There were composed the oscillations dynamic equations for the load, attached to the
rod made of material with viscoelastic properties. The expressions for the stiffness
coefficients and the viscous resistance for single-mass model of the considered system were
obtained for longitudinal, flexural and torsional steady forced vibrations. There was
formulated a method of the material viscosity accounting for the single-mass model of
vibrations of structural elements with arbitrary configuration.



B. . UTHATIOK
bpecmckuii 2ocyoapcmeennviil mexuuyeckuil ynusepcumem, bpecm, berapyco

O CO3JAHMU YYEBHBIX KOMIIBIOTEPHBIX ITPOT'PAMM
A1 U3YYEHUSI METOJOB MEXAHTYECKHX PACYETOB
COOPYXEHUU

PaCCManI/IBaIOTCSI MPpUHOUIBL CO3JaHUs y‘{e6HbIX KOMITBIOTEPHBIX IPOrpaMMm UL
pacucTa COOpy)KeHI/Iﬁ Kak O6y‘{a}OI]_IC-I/ICCJIeZLOBaTeIII)CKI/IX CUCTCM. HpI/IBeIIeHLI MIPUMEPLI
CO3IaHHs TAKUX CUCTEM.

V. I. IGNATYUK
Brest State Technical University, Brest, Belarus

ABOUT THE ESTABLISHMENT OF TRAINING COMPUTER PROGRAMS
FOR STUDYING OF MECHANICAL CALCULATION METHODS
FOR THE BUILDING STRUCTURES

There are considered the principles of educational computer programs creation
with the aim of the building structures’ calculation as a teaching-research systems.
Examples of such systems are presented.



. A. KTHMOBCKHH, B. B. CKPABHH, M. A. OPEIIIKOB
Cubupcruii 20cy0apcmeeHHblll adpOKOCMUYECKULL YHUGepCUmem
umenu axademuxa M. @. Pewemnesa, 2. Kpacnosapck, Poccus

OCOBEHHOCTH BBIBOPA TEOMETPUYECKUX TAPAMETPOB
JKEJJOBYATOM JIEHTBI AKTYATOPA

B y4eOHo-ucciienoBaTensckoi padoTe paccMaTPUBAIOTCA HOAXOIbI K ONpPEASICHHIO
pALMOHAIBHBIX T€OMETPUYECKHX IMAapaMETPOB XKEN0OYaTOH JIGHTBl aKTyaTopa ¢ y4eToM
0COOEHHOCTEH ero 3KCIITyaTaliH.

D. A. KLIMOVSKIY, V. V. SCRIABIN, M. A. ORESHKOV
Siberian State Aerospace University named after academician M. F. Reshetnev,
Krasnoyarsk, Russia

PECULIARITIES OF GEOMETRICAL PARAMETERS SELECTION
FOR THE ACTUATOR’S GROOVED RIBBON

The study-research work concerns the approaches to the definition of rational
geometrical parameters for actuator’s grooved tape taking into account the peculiarities of
its operation.



. B. KOMHATHBIU
Tomenvcruil eocydapcmeennviti mexuuyeckuu yuueepcumem um. I1.0. Cyxoeo,
Tomens, benapyco

MATEPHUAJIBI K TIPAKTUYECKHUM 3AHATUAM IO PA3JAEJLY
«CTATUKA» JJIA CHEIIUAJIBHOCTH «<ABTOMATHUKA
N TEJJEMEXAHHUKA HA KEJE3HOJOPO)KXHOM TPAHCIIOPTE»

Ipennaratorcss 3aJa4d MO TEOPETHHYECKOH MEXaHHKE, KOTOpbIE LelIeco00pasHo
paccMaTpuBaTh  CTY/ASHTaM CHCLHAIBHOCTH «ABTOMAaTMKa M  TeJEMEXaHHKa Ha
KEJIEe3HOMOPOXKHOM TpaHCHopTe». Ha ocHOBe MarepHanoB, COOPaHHBIX JOLEHTOM
benI'YTa k. 1. H. A.H. JlyOko mpu ydacTuum aBTOpa, CO3haHa MOAOOPKA 3agaHui
Pa3IMYHON CJIO)KHOCTH O pacyeTe PAaBHOBECHS DBIYQKHBIX MexaHu3MoB. [IpuBonsaTcs
YCIIOBHSI Ha3BaHHBIX 3314 C LIEJIBI0 BO3MOXKHOTO UX HCHOJB30BAHMS KaK IIPU ayIHUTOPHOH,
TaK ¥ CaMOCTOSTEIIbHOIT paboTe CTYICHTOB.

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

MATERIALS FOR PRACTICAL STUDIES ON STATICS
FOR “RAILWAY AUTOMATICS AND TELEMECHANICS” SPECIALTY

The problems for practical studies on statics are suggested. They are expedient to be
solved by students of “Railway automatics and telemechanics on the railway transport”
specialty. Based on the materials collected by associated professor A. N. Dubko with the
help of the author there was created a couple of problems of different complexity
concerning lever mechanisms equilibrium calculations. There are presented the tasks of
named problems with the purpose of their possible application for students’ class and home
work.



JI. IT. HA3APOBA, E. B. ®AJ/IPKOBA
Cubupcxuii 20cy0apcmeeHtblll adpoKOCMUYECKUl YHUBepcUumem um. axademuxa
M. @. Pewemnesa, 2. Kpacnospck, Poccus

IMPOBJIEMbBI PE@OPMHUPOBAHMUA INTOAI'OTOBKA NTHXXEHEPOB

AHanu3upyloTcss M3MEHEHHsT B HIDKCHEpHOM o0OpasoBaHumM Poccum Ha mytu ot
IUTAHOBOH OKOHOMHKHM K PBIHOYHOH. POpMyIHpyIOTCsS CYIIECTBYIOIIUE IPOOIEMEI
MOATOTOBKH CIICIUAIICTOB B TEXHUUECKUX BY3aX B YCJIOBUIX PehOPMUPOBAHHUS «CBEPXY».

L. P. NAZAROVA, E. V. FALKOVA
Siberian State Aerospace University named by academician M. F. Reshetnev,
Krasnoyarsk, Russia

PROBLEMS OF ENGINEERS’ TRAINING REFORMING

There were analyzed the changes in Russian engineering education on the way from the
planned to market economy. There were formulated the existing problems of specialists’
training in technical universities in the conditions of reforming from the "top".



T. A. POLEBA, H. E. MUCIOPA, E. A. MUTIOILIOB
Ypanvckuii pedepanvhuviil ynusepcumem umenu nepgozo Ilpezudenma Poccuu
b. H. Envyuna, Examepunobype, Poccus

PEAJIMH - MOJEJIA - PEHIEHUE

B pa60Te pacCMaTpUBaOTCA HOBBIC CTPATCIUU PEIOAaBaHUA TeOpe’IH‘{eCKOﬁ MCXaHUKHU
B TCXHUYCCKUX BBICHINX y‘Ie6HLIX 3aBCJICHUAX, IPUBJICKAOIINC U UCNOJIB3YIOIINE pEAIbHBIC
00BEKTHI Opr)KaIOIHeﬁ Z[eﬁCTBHTeHLHOCTH IIpU OTCYTCTBUHN TOTOBOM MOJIEIIH ATHX 00BEKTOB.

T. A. ROSHCHEVA, N. E. MISYURA, E. A. MITYUSHOV
Ural Federal University named after the first President of Russia B. N. Yeltsin,
Yekaterinburg, Russia

REALITY - MODELS - SOLUTION

In the work there are considered new strategies of the theoretical mechanics teaching at
technical universities, attracting and using real objects of the surrounding reality and the
absence of existing models of these objects.



B. K. TAPACOB, 0. Il. CMUPHOB
Tynvckuil cocyoapcmeennviii ynueepcumem, Tyaa, Poccus

O KOHEYHBIX TIOBOPOTAX TBEPIOI'O TEJIA
C HEITIOABUKHOHU TOYKOH

PaccmaTpuBaroTcs KOHEYHBIE IIOBOPOTHI TBEPAOIO Tejla C HEHNOABHXKHOU TOUKOM.
OpueHTanysg OCH KOHEYHOTO II0BOPOTa U YroJ IHOBOPOTa OINPEICICHBI € HMOMOIIBIO
COOTHOIICHUH aHATMTHYECKOH TeOMETPUH U ChepuIecKoi TPUTOHOMETPHH.

V. K. TARASOV, Y. P. SMIRNOV
Tula State University, Tula, Russia

ABOUT FINITE ROTATION OF THE RIGID BODY WITH A FIXED POINT

There are considered finite rotations of a rigid body with a fixed point. The
orientation of finite rotation axis and rotation angle was determined by a
interrelation between analytical geometry and spherical trigonometry.



A. U. TECEJIBKO, []. A. HEPHOYC
bBenopycckuii 2ocyoapcmeennutii ynusepcumem mpauncnopma, I omens, Berapyco

HPUMEPHI NCTTIOJIb30BAHUSA DJIEKTPOMEXAHUYECKOU
AHAJIOTUA B TEOPETUYECKOW MEXAHUKE

Pazpaborana ynpomeHHass METOAWKA OIpENSNICHUS MapaMeTpoB M Kod()(HUIMEHTOB
nomoOust UL DIEKTPUUECKOH MOJENM MEXaHMYECKOH KoyieOaTelbHOH  CHCTEMBI.
IpemtoskeHsl BapHaHTHl HCIIOJIB30BAHUS TAKOH METOIMKH JUIL COCTABICHHS y4eOHBIX
3afa4 MpH HM3YyYSHHUH 3JIE€KTPOMEXAHMYECKOW aHAJIOTUHM CTYAEHTAaMHM MEXaHHYECKHX H
JJIEKTPOTEXHUUECKUX CIIeLHaNbHOCTEH. YKa3aHO Ha BO3MOXKHOCTb Pa3BUTHS METOJUKH AJIs
MOJIEINPOBAHHS CIIOKHBIX KOJIEOATEIbHEIX CHCTEM.

A. I. TESELKO, D. A. CHERNOUS
Belarusian State University of Transport, Gomel, Belarus

EXAMPLES OF ELECTROMECHANICAL ANALOGIES USAGE
IN THEORETICAL MECHANICS

There was developed a simplified method of determining the parameters and similarity
coefficients for the electric models of the mechanical oscillation system. There are
suggested the variants this methodology application to the educational problems
composition during the study of electromechanical analogy by students of mechanical and
electrical specialties. The possibility of the modeling techniques development of complex
oscillatory systems is specified.



B. O. LIEBYYTOB, E. ®. KAJIMHUH
Cubupcruii 20cy0apcmeeHHblll adpOKOCMUYECKULL YHUGepCUmen
umenu axademuxa M. @. Pewemnesa, 2. Kpacnosapck, Poccus

POBOT-AHJIPON/I

PaccmarpuBaloTcss NPUHIMIIBL CO3JaHUS PoOOTa-aHAPOWAA, IMPEIHA3HAUYCHHOTO JUIS
BBIMIOJTHEHUSI TSDKENBIX M OHAacHBIX paboT. Pa3zpaboraHa KOHCTPYKIUS PyKH poborta.
OO6CyXnaloTcss IyTH pa3BUTHS ~ CHCTEMBl  YIPABICHUS  JBIDKEHHEM  DJIEMEHTOB
KOHCTPYKIHUH.

V. 0. SHEVCHUGOYV, E. F. KALININ
Siberian State Aerospace University named after academician M. F. Reshetnev,
Krasnoyarsk, Russia

ROBOT-ANDROID

There are considered the construction principles of android robots designed to perform
heavy and dangerous work. A robot arm construction was developed. The ways of motion
control system development are discussed.



A. O. IIUMAHOBCKHH, U. E. KPAKOBA
bBenopycckuii 2ocyoapcmeennutii ynusepcumem mpancnopma, I'omens, Berapyco

O MEXJAYHAPOJHbBIX OJIMMIIUA TAX
O TEOPETUYECKOM MEXAHUKE 2014 u 2015 rr.

IpencraBnena wunpopmammss o X u XI MexayHapoAHBIX —OJMMIHALAX IO
TEOPEeTUYECKOH MeXaHHKe, KOTOpble MPOBOAMINCH B bemopycckoMm rocynapcTBEHHOM
yHUBepcUTeTe TpaHcrnopTa. [IpuBeneHBl YCIOBHS U pelIeHHs 3a1ad, CBEICHUS O
pe3yabTaTax OJUMIIUAL.

ABOUT INTERNATIONAL ENGINEERING MECHANICS CONTESTS
2014 AND 2015

There is the information about 10™ and 11" International Engineering Mechanics
Contest in Belarusian State University of Transport: problem situations and solutions, some
Contest results.



HPABHUJIA O®OPMJIEHUSA CTATEA

CraTpy, TpeAcCTaBIsIeMble B COOpPHHK HAy4YHBIX TpPYZOB «MexaHHKa.
HccrenoBanmst W WHHOBAMW», JOJDKHBI COOTBETCTBOBATh  CIETYIOLIHM
TpeOOBaHUAM:

1 Matepuan ctaTbH JOJDKEH OTpaXkaTh NMPodriib COOpPHUKA HAYUYHBIX TPYHOB.

2 CraThs He JOJDKHA OBITH OMyOJIMKOBaHA paHee B KAKOM-JIMOO IMeYaTHOM HITH
AJIEKTPOHHOM M3JaHuU. Bo3MOKHA MyOIUKAIHS PaCIIUPEHHOIO BapHaHTa KaKO¥-
60 paboThI ¢ 00S3aTEIIEHBIM YIIOMHUHAHUEM HCXOJHOTO €€ BapWaHTa B CITMCKE
JUTEPATYPHBIX HICTOYHUKOB M TEKCTE.

3 Pykommch CTaTbu MPEACTABISACTCS HA PYCCKOM, AaHIIIMHACKOM, JHOO
0eTOPYCCKOM SI3bIKE U ITyOJIUKYETCs Ha S3bIKE MPEICTABICHNS.

4 Tekct cratbu HaOuWpaeTcss Ha cTpanure Qopmara AS (148x210 mm)
mpudrom Times New Roman 10 pt, uaTepBan oxuHapubiid. Iloss: BepxHee —
17 MM, HuxHee — 21 MM, neBoe — 16 MM, npaBoe — 16 MM. BHauane yka3biBaercs
YIK. Ha cnenyromeii cTpoke pa3MmeliaeTcss Ha3BaHUE. 3aTeM — WHULMANBI U
(haMIITUH aBTOPOB ¥ HA3BaHUs OPTaHU3AIIHA, KOTOPBIC OHU MPEICTABIAIOT. Janee
cleAyroT (Ha s3bIKE MPEACTABJICHUS) aHHOTAIUs, TEKCT OCHOBHOM YacTHU CTaThH,
CIIHCOK IMMTUPOBAHHBIX HMCTOYHUKOB. K cTaThe mpuaracTcs AaHHOTAIUS Ha
aHrnmiickoM s3pike. OOBEM pYKONMCH JOJDKEH cocTaBiiath He Menee 0,35
aBTOPCKOTO JINCTA (HE MEHEE 5 MOJHBIX CTPAHUIL P 0(HOPMIICHUH IO YKa3aHHBIM
TpeOOBaAHUSM).

5 HasBanmwe cTaThbM MOJDKHO OTpPaXKaTh OCHOBHYIO HIICIO BBIMOJIHCHHOTO
HCCIIeIOBaHUs, OBITh KPATKHM, COACPIKATh KIIFOUCBBIC CIOBA.

6 Annoramus (o0bemMoM n0 150 croB) JOMMKHA SCHO HW3JIaraTh COICpKaHUE
CTaThbU ¥ OBITH MPHUTOTHOMN IS OIYOJIUKOBAHHUS OTACIBHO OT CTaThH.

7 OcHOBHAas YacTh JIOJDKHA BKITFOYATE:

— BBEIICHHWE, B KOTOPOM OOOCHOBBIBACTCS IeNIb PaOOTHI U JNAeTCs KPaTKUH
0030p JUTEpaTypHl O IaHHOW mpoOiieMe, MpUYeM O0A3aTeNbHBI CCHUTKHA Ha
paboTHI APYTHX aBTOPOB;

— ONMCaHHEe METOAWKH, allapaTypsl, MaTepPHAIIOB, 0OBEKTOB HCCICIOBAHUS U
MOIPOOHOE OCBEIICHUE COJNEPKAHUS HCCIENOBAaHUH, MPOBEICHHBIX aBTOPaMH.
BKITIOYass TpapuKHd W JpYroil WIUIIOCTPATHBHBIM MaTepHaj; IONyYeHHBIC
pe3yibTaThl  JOJDKHBI  OBITH  IPOAHATM3UPOBAHBI C TOYKA 3PEHUS X
JIOCTOBEPHOCTH, HAYYHOW HOBHM3HBI W COIOCTABIICHBI C COOTBETCTBYHOLIUMH
W3BECTHBIMH JaHHBIMHU; WIUTIOCTPAlMA B (OPMYINBI, BCTPEYAIOIINECsS B CTaThe,
HYMEpPYIOTCSI B COOTBETCTBUH C MOPSIKOM IIUTHPOBAHUS B TEKCTE;

— 3aKJIIOYeHHe, coneprkamiee C(hOpPMYIHPOBAHHBIE B CXKAaTOM BHIE BBIBOJEI,
KOTOpOE TOJDKHO BEITEKATh M3 MaTeprana CTaThH.

8 Pucynku, hopmynbl u TaOIUIBI BCTABIISIIOTCS HEMOCPEJACTBEHHO B TEKCT
craTh¥ (TIpu Habope (HOpMyIN KellaTebHO HCIIOJIb30BaHKME pemakropa Microsoft
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Equation) u IOMKHBI OBITH NPOHYMEPOBAaHBI B COOTBETCTBHH C IOPSIKOM
YIOMHUHAHHUS B TEKCTE.

9 Crucok IUTepaTyphl, pa3MeIIaeMbIil 0 OKOHYaHUHM TEKCTa CTAaThH, TOJDKEH
BKJIIOYaTh Oubmmorpaduueckne mamaple B cooTBeTcTBUU ¢ ['OCT 7.1-2003.
CCBUTKY Ha HEOTTYOJIMKOBaHHbBIE pa0OTHI HE IOy CKAFOTCS.

10 Marepuaiibl, HE COOTBETCTBYIOIIHME HACTOSIIAM TpeOOBaHUAM, K
PAcCCMOTPEHHUIO HE IPUHUMAIOTCA U MOTYT OBITH BO3BPAIICHBI aBTOPaM.

11 Bmecre ¢ MaTepualiaMH CTaThH HA alpec IEKTPOHHOW MOUTHI PEIAKIIUH
tm.belsut@gmail.com ciexyeT BBICJIATh CBEACHHS 00 aBTOpaX, BKIIOYAIOIIHE
(hamITHIO, UM, OTYECTBO (ITOITHOCTHIO), MECTO paboThI, 3aHUMAEMYIO TOJIKHOCTb,
YYeHYI0 CTeNeHb, Y4YEHOE 3BaHHWEe, ajapec Ul MepenucKu (MOYTOBBIA W
3JIEKTPOHHOM MOYTHI).

12 Hanpapnsist CTaTbio It MyOIMKAIIUH, aBTOPHI COTIIAIIAIOTCS C BO3MOYKHOM
PENaKIMOHHOM PABKO#, HE HCKaXAOIICH OCHOBHOE COCPIKAaHUE CTATHU.
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