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PE3YAbTATbl YUCAEHHOTO MOAEAMPOBAHWUA TEYEHWW
B AYEUCTbIX CTPYKTYPAX PA3AUYHbLIX BUAOB

FBenopycckuil nayuonanbHulii mexnudeckuti yHusepcumem

Ilpu coz0anuu syeucmvlx cmpykmyp 0OHOU U3 3a0a4 SAGIAEMC UCCIe008AHUE MEUEeHUL HCUOKOCmel 8 NOTOCHAX
CMPYKMyp, ¢ Yeavio NOAYYeHuss OAHHbIX O CKOPOCMAX, 0agIeHUsX U ocobennocmsx aunuil mokos. Ceoticmea siueucmulx
CIMPYKMYp 3a8UCAM OM 2e0MeMPU NOA0CMell U UX 63aAUMHO20 PACNONONHCEHUSL.

B cmamve npusooumcs onucanue nocaedogamenibHOCmMu IMANOE MOOEAUPOBAHUSL MEYEHUs. ICUOKOCMU 8 NOTOCHAX
AYEUCNbLX CIMPYKMYP U PEe3VIbMansl 6aPUAHMHBIX PACYEMO8 OJisl PA3IUYHBIX 6U008 MAKUX CIMPYKMYP.

Knrouesvie cnoea: ceomempudeckas Mo0enb  siueucmoi CmMpYyKmypbl, 3manbsl WlOdé‘ﬂupOGdHuﬂ, meueHue HCUOKOCHU

68 NOJI0OCMAX.

BBepeHue

IIpyn co3maHMM AYEUCTBIX CTPYKTYp OIHOM
U3 3a/1a4 SIBIISICTCS TOBBINICHUE (QUIBTPYIOMINX
CBOMCTB TaKUX CTPYKTYP.

KauecTBO SYEHCTBIX CTPYKTYpP 3aBUCHUT OT Te-
OMETpUHU TIOJIOCTEH, TaKUM 00pa3oM, HEOOXOIH-
MO HMETh BO3MOKHOCTbH IMOJyUEHHs PE3YJIBTAaTOB
BHUPTYaJIBHBIX HCIBITAHUN AYEUCTOM CTPYKTYpBI
Ha MpEeIMET HUCCIEN0BaHMUS TEUEHMs >KHIKOCTH
B OTOU CTPYKTYypeE.

3amaun paboOThI:

— chopMmynupoBarh  3Tanbl  [OATOTOBKU
KOHEYHO-2JIEMEHTHOW MOJENIN SYEUCTOH CTPYK-
TYpBI, IpeHa3HAYEHHO /JIs pacyeTa CKOPOCTEH,
JIaBIICHUH ¥ 0COOEHHOCTEH JIMHUI TOKOB;

—  BBIIOJNHUTH  IOCTAHOBKY  TPaHWYHOU
3a/laud U1 ONpPEJENIEHUs] CKOPOCTEeH W JaBle-
HUA B KUJKOCTH BHYTPH MOJOCTEH SUEHUCTOM
CTPYKTYPBI;

—  JUISl AYEUCTBIX CTPYKTYpP pa3lIMyHON Teo-
METPUH BBIIIOJHUTH BapHAHTHBIE PACUEThl IS
OTpeNielIeHNs] CKOPOCTEH U JaBJIEHUH B JKUAKOCTH
BHYTPH HOJOCTEH CTPYKTYPHI.

MaTtemaTuueckasa nocTaHOBKa 3apauu

PaccmoTpum JBHXKEHUS HEC)KUMAEeMOW BSI3-
KOW JKHJIKOCTH C HEM3MEHHBIMH (hH3NUECKUMHU
cBorictBamu. [lOTOK JaMUHapHBIN. YpaBHEHWS,
OIMCHIBAIOIINE JBIDKEHHE HEC)KUMAEMOUN BS3KOM
YKHUJIKOCTH, BBIPAKAIOT COXPAaHEHHE MacChl M KO-
nryecTBa ABWKeHus [1]:

V-0=0 (1)

_ 1 _ =
%U+EV(U'U)+(VXU)XU+2QXU+

1 @
+OX(Qx7)=——VP+F —vVx(VxD)
P
3mech O — CKOPOCTh YaCTHUIIBI, H3MEpsieMast
B CHCTEMe KOOPJMHAT, BpaIIaonIeiics ¢ MOCTOsSH-
HOM YITIOBOM CKOpPOCTBIO Q; 7,t P, v, F, o
MIPEJCTABISAIOT COOTBETCTBEHHO PaUyC-BEKTOP
4JacCTUllbl, BpeMA, JaBJICHUEC, IJIIOTHOCTh, KUHEMaA-
TUYECKYI0 BA3KOCTh, MAacCOBYIO CHIY, OTHECEH-
HYI0 K €IMHHIIE MacChl M IUIOTHOCTh. MaccoBas
CHJIa TIPE/TIONaraeTcs KOHCepBaTHBHON F =VA,
TaK 4TO €e BMECTE C LIEHTPOOEeKHOW cwioil u P
MOXHO 3amucarh B (opMe pPeAyLHpPOBAHHOTO
JaBJICHUA

p=P+pA—%p(g‘2x7)-(ﬁx7). (3)
Oto ynpomaeT ypaBHeHue (2)

§U+U-VU+2QXEz—le—VVx(VxU). (4)
t p
1. 3tanbl NOATOTOBKHU
KOHEUYHO-3NEMEHTHOU MOAEAU

CootBercTBUEe 3TUX 3TanoB cpeae ANSYS
CFX npencrasneno Ha puc. | (cBepxy), a mpumMep
pacyeTHON CXeMbI MPOTOYHON YacTH BHYTPEHHO-
CTH CTPYKTYpbI, COCTOAILIEH M3 OJHON LENOYKH
MakKeTa IMOoJOCTEN ¢ y4eTOM B3aMMHOTO MPOHUK-
HOBEHUSI OTACTBHBIX sUEeK, Ha pUC. | (BHU3Y).
CrpenkaMu 0003HauY€HBI HANpaBJIEHUS U MHTEH-
CHUBHOCTh TIPWJIOKEHHBIX JIABICHWH Ha BXOJE
Y BBIXOJIC.
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1 S HA3BAHKE

2| @ Geometry %2 , co3ganue reomeTpud B ANSYS

3 @ Mesh % , cosmaane ceroqHoi Moemi B ANSYS
4 @ sewp % , mpenobpabotka B CFX-Pre

5 @ solution % , pemarems ANSYS CFX-Solver Manager
6§ @ Resuts % , moctodpaborka B ANSYS CFD-Post

0.002 (m)

A

0.0005 0.0015

Puc. 1. CrpyxTtypa Fluid Flow (CFX) (cBepxy),
MPUMeEp PACUSTHOH CXeMbl IPOTOYHON YacTH (BHH3Y).

Co3paHUe reoMeTpUUYECcKoi MOoAEAU
B ANSYS DesignModeler

[MocTpoeHre reoMeTpHuu JJisi PACUETOB SIBJIS-
€TCSI OTBETCTBEHHBIM M JIOCTATOYHO TBOPYECKHM
nporieccoM. OT BBITIOJIHEHHS JIAHHOTO 3Tara
MOJICTUPOBAHUSI BO MHOTOM 3aBHCHUT Ka4yeCTBO
1 KOPPEKTHOCTh pacyera.

B crarbe [2] moapoOHO 00CykmaeTcsi BOIpoc
MTOCTPOCHUSI KOH(UTYPALIUU STYEUCTBIX CTPYKTYP,
HEKOTOpbIE IPHMEpPHl KOTOPBIX TPEACTABICHBI
Ha PUC. 2, TIPH 3TOM HCIIOJIB30Bajach cpeaa WH-
crpymenrta Design Modeler, koTopslii nipejsara-
eTCsI KaK OAWH W3 BCTPOCHHBIX B makeT ANSYS
Workbench. DT0oT COBpeMEHHBII MaKeT KOHEUHO-
AIIEMEHTHOTO MOJICIIMPOBAHUS B HACTOsIIIEE Bpe-
Ms1 aKTUBHO WCIIOJIL3YETCSI JIJISl PEIICHUS Pas3iiiy-
HBIX WH)KEHEPHBIX 3a1a4 [3—10].

Co3paHMe CEeTOYHOM MOAEAU
B ANSYS Meshing

JItst co3manust HOBOM CETOYHOM MOJICNH CJIe-
nyetr BeIOpath «Mesh» B cTpykTypHOU cxeme
monyisa Fluid Flow (CFX) (puc. 3). B oTkpbiB-
metics mporpamme Meshing B «Outline» BbI-
Opare «Mesh» — B HMXKHEH YacTH MPOTpaMMBbI
«Details of Mesh» nosiBsTcst onmuu i1t padoThI
C CETKOM.

WHCTpYyMEHTHI JJTs1 CO3/IaHMsI CETKU MO3BOJIS-
IOT TCHEPHUPOBATHE CETOUYHBIC MOACIIN IS Pa3HbIX
TunoB aHanu3a. Bo Bkiaake «Defaultsy» BbiOupa-
€M METO]| BBIUMCIUTEIBHON THPOTra30MHAMHKH
«CFDw, pemarens «CFX».

0 0,0035
0,001

0.007 (m)

0,0053

0,002 (m) {

0 0,001
0,0005 0,0015

7

Puc. 2. Slyencteie CTPyKTYpHI.
KonTeitaeps! (a) 1 BHYTPEHHOCTH MoJ0cTei (6).
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Edit Session Insert Toolz Help

HR %% @9 ¢ B TR0 x @m0 aloaml, hdr%b) ‘

Simulation Definition

Simulation Data

Problem Type Single Phase -

“321n a single phase simulation only one fluid is present. In general the fluid
i a pure substance, which iz a material with specified physical properties.

Waorking Fluid
4Select a single fluid.
Fluid Airat 25C

7] i)

29_01_varl_files\dp0O\CFX\MECH\CFX 1.cmdb

Available Volumes

Mesh Data

Mesh File

Cancel ] Co Back ] Conext I [ Finish

nBraae @@ o

Puc. 3. [Ipumep NOCTPOCHUS CETKH.

KauecTBo ceTouHOM MozAenu BIUSET HA TOY-
HOCTb, CXOAUMOCTb M CKOPOCTb MOJYUEHHUS peLIe-
Hus Ha pesyibTatel. ANSYS Meshing nmosBossier
3a7aBaTh 0COOBIC HACTPOWKU CETKU B TpeOyeMoi
30HE MOJIENHU UCTIONB3ys komanay Mesh Control —
Sizing. Bo Bkiaake «Statistics» MOXHO TOCMO-
TPETh MOJIyYESHHbBIE YHUCIIA Y3JI0B U 3JIEMEHTOB.

2. 3apaHue nNpepBapUTEAbHbIX HACTPOEK
M rpaHUUHbIX YCAOBUM

[lociie reHepamuu CETKH MOXKHO II€PEXO-
JUTh K 3aJIaHUI0 TPAaHUYHBIX YCJIIOBUH, TO €CTh,
3allyCTUTh TPENpoLeccop pelaress. 3aaaBaTh
IPaHUYHBIC YCJIOBHS MPOIIE BCEro MpPU IOMO-
I CTaHJAapTHOH (OpMBbI OBICTPOH HACTPOWKH.

Hactpoiika gepe3 Quick Setup Mode npenycma-
TPHUBAET NMPOXOKICHHUE Yepe3 HECKOJIBKO ITaIloB.
Ha nepBom sTtane onpenensiercs, CKOJIBKO THIIOB
JKUJIKOCTEH HaxomIsTcsl B JIOMEHE M 4TO 3TO 3a
KuakocTd. B nmanHoM ciydae B rpade Problem
Type ocraerca Single Phase, Tak kak B mopax
MPUCYTCTBYET TOJILKO OJIHA KHUJKOCTh. A B rpade
Fluid craBum Water u 3ajaem naBiieHHE M CKO-
pocTs (puc. 4).

Ha crienyroniem srarie 3a1a10TCst TPAHUIBI J10-
MeHa. CTaHAapTHO BCE TPAHMIILI JIOMEHA 3a]aHbI
Kak «cteHa» (Wall) — rpanuiia, 4epe3 KOTOpyro He
BTCKAET U HE BBITEKACT KHUIKOCTb.

Ha crnemyromem »stame 3ajatoTcsi rpaHHYHbBIC
ycinoBuss Ha Bxoje — Inlet. B aTom mpumepe oH

Simulation Definition Physics Definition oo Bare
. . 4 Boundaries
i s 1% Default Domain Default
Problem Type [Snde Phase - Type [Stﬂady State e ]
/I a single phase simulation only one fiuid is present. In general the fiuid Model Data
is & pure substance, which is a material with spedfied physical properties,
Reference Pressure 1[atm]
TR [Nme - ] Default Domain Default
Waorking Fluid
fax Turbulence [icEosion - s (et -
“Jselect a single fiuid.
Fiuid Water - E Location | F155,114,F156.114,F 157, 14 F 158, 114 = B
Mesh Data Flow Specification
Mesh File 29_01_var1_files\dp0\CFX\MECH\CFX L.cmdb L [ ol Soeed e ]
Available Volumes Normal Speed 0 [ms”-1]

Puc. 4. Hacrpoiika 115t oqHOpa3Hoit cpeabl (CrieBa), HACTPOIKH JaBICHHS U CKOPOCTH.
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nepeumeHoBaH B Istocnik. B rpade BxomHOTO mapa-
Mmerpa 3ajmaem jgasienue (Total Pressure), Hanpumep
70 armocgep. Ha cnenyroriem 3tamne 3a1arrcs rpa-
HUYHBIC yCoBHUs Ha Bbixoze — Outlet. Ha sToii rpa-
uwute B rpade Option 3amaem Average Static Pressure,
HaIpUMep CO 3HAYEHHEM B OflHy aTMochepy (puc. 5).

3. 3anyck pelueHus
B ANSYS CFX-Solver Manager

CFX-Solver Manager npencrapisier coOoit
rpaduyeckuii uHTEpQEic TMONB30BaTelNs, KOTO-
pI)Iﬁ TMMO3BOJIACT 3aJiaBaTh MapaMeTphbl AJIA BbIYHC-
JIEHWH: ympaBisaTh mporieccom pemenns CFX-
Solver B MHTEPaKTUBHOM PEXKUME, ONPENCIITH
BXOJHBIC JaHHBIC (paiiia pemrarens, 3amycKaTh
nin npuoctanasiuBate CFX-Solver, xoHTpomm-
poBaTh MPOLECC PELICHMs 3aJayd, YCTaHaBIM-
BaTh pellaresib Al MPOBEACHUS MapauIeIbHBIX
BBIYUCIICHUMN.

UroObl OTKpHITH ero, B okHe Workbench
cieayer BbIOpaTh «Solution» B CTPYKTypHOM
cxeme Mmonaynst Fluid Flow. MoxHO 3akpbIBaTh

CFX-Solver Manger u nepexoauts kK 00padOTKe
nanaeIX B CFD-Post.

4. NoctobpaboTka B ANSYS CFD-Post

ANSYS CFD-Post —3To mporpamma, mpeaHa-
3Ha4YeHHAas Ul aHAIW3a, BU3yalHM3allud U Tpe-
CTaBJICHUs PE3yJbTATOB, MOIYUYCHHBIX B XOIE pe-
nienus 3aiaun nmocpeactsoM ANSYS CFX-Solver.
J111s1 5TOT0 UCTIONB3YIOTCS CIEAYIOMINE CPEACTRA:

— BHU3yaJHM3alusi TEOMETPUH U HCCienye-
MBIX 00J1aCTeii;

—  BEKTOpHBIC I'padUKH JJIsl BU3yaJU3alHN
HaTpaBJICHNS U BEINYHHBI TOTOKOB;

—  BHU3yaJH3allys N3MEHEHHs CKaJSIPHBIX Be-
JUYYH BHYTPH UCCIETyeMOU 00IacTy.

I'paduxn, m300pakeHns u BUAEO, TOTYYCH-
HBIE B PE3yJIbTaTe aHAJIM3a PELICHNUS 3a1a4l MOXK-
HO COXPaHMUTh B BUJE OTACIBbHBIX (aiiioB.

Yrobsl otkpeiTh CFD-Post mns mpocmotpa
pesynsratoB, B okHe Workbench cnemyer BbI-
Opatb «Results» B CTpyKTypHOU cxeme MOMIyJs
Fluid Flow (CFX), kak, Hanipumep, Ha puc. 6.

2" Solution Units
b& Solver Control
Output Control
4 Coordinate Frames
(8] user Locations
Transformations
b [&] Materials
Reactions

[Fle Edt Sesson Insert Tooks Help

Expressions Outline |

‘iﬁgv%wa HEB %% @ 90 5 BT 0 x @A O alteah, L 9F%0
T Eeaae @O

User Functions
User Routines
4 |83 Simulation Control
[ Configurations
b Case Options

4 @] Mesh

@ Analysis Type
4 [[] & pefault Domain

£"% Solution Units
b& Solver Control
Output Control
i Coordinate Frames
[3] userLocations
Transformations
 [&] Materials

Reactions
4 (%] B sions, Functions and
(%] Additional variables
Expressions
User Functions

Puc. 5. OtobOpaxkenne rpaHUYHBIX YCIOBHH Ha BXO/IC U BBIXOJIE.
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- @ Cases
Pl CFX
4 (3 Default Domain
[F17% Default Domain Default
[E1P% 1stocnik
[F19% stok
b Mesh Regions
User Locations and Plots
I" Default Transform
[} Default Legend View 1
§ Streamline 1
W& streamine 2
[7]%3 vector 1
D wireframe

[

&> File Report

> Mesh Report

&> Physics Report

&> Solution Report

User Data

i (2] pisplay Properties and Defaults

Details of Vector 1

Gemne(Iledm'lSymbul Raldal\ﬁewl

smbol  [une Arrow —
Symbol Size 10
Marmalize Symbols

Puc. 6 KapTuna HanpaBiieHUs 1 BEIUYHHBI CKOPOCTEH Ha TMHUSAX TOKOB.

5. HekoTtopble pe3yAbTaTbl BAPUAHTHOIO MOAEAMPOBaHUA

.‘ R SN S——— —

Puc. 7. BapuanT TONBKO CO chepamu. Ha Bxozme 2 atm Ha BbIxoae 1 atm.
Bxox Ha «mmpokom» KOHIIE (Ha pUCYyHKE Ha4allo JTMHHII TOKa OTOOPaXEHO HIapHKaMu).
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Bxon Ha «mmpokom» KOHIE (Ha pHCYyHKE Ha-
YaJo JMHUH TOKa OTOOpaKEHO IapUKaMH).

Puc. 8. BapuaHT 15151 monocTeii B Bue cep u HUITHHIPOB.
Ha Bxozne naBnenue 5 armocdep Ha Berxone 1.1 atmocdepy.

3aknroueHue

B pesynbrare BhINONTHEHHUsST PaOOTHl PEIICHBI
CIIEYIOIHE 3a/1auu:

—  chopMynupoBaTHBI 3Talbl MOATOTOBKU
KOHEYHO-2JICMEHTHOM MOJICIH STYEUCTON CTPYK-
Typbl IIPY PELICHUM NOCTABJIEHHOM 3a1auu. Ha
IIEpPBOM 3Tare HEOOXoauMo paszpaborarh mapa-
METPUYECKUYI0 MOJENIb I'€OMETPUM CTPYKTYD
ssaericToi. Ha BTOpOM 9Tame ciemyer BbIOpaTh

Bxon Ha «y3koM» KOHIIE (Ha PUCYHKE Havajio
JIMHUHN TOKa 0TOOPAKEHO IAPUKAMH).

Puc. 9. BapuanTt co chepamu 1 [UIHHIPAMHU.
Ha Bxoze 5 atm Ha Beixoze 1.1 atm.

napaMeTpbl KHUJIKOCTH BHYTpHU Tmosocted. Ha
TPETHEM ITaIl€ JOJIKHBI 6I)ITI) ONpECACIICHBI yC-
JIOBUSI HEIPOHHUIIAEMOCTH Ha COOTBETCTBYIO-
IIMX TPAaHMLAX IIOJIOCTEH M 3alaHbl CKOPOCTH
n nasienus. Ha cienyromem srame cienyer 3a-
JlaTh HaCTPOMKH pelaTesis, KOTOPbIE ONPEaesaT
CXOIMMOCTB Ipouecca. Ha sTane Busyanuzanuu
pe3yabTaToB cieayeT BBIOpaTh HACTPOWKH, TO-
3BOJISIFOIME HAWIYYIIUM 00pa3oM OTOOpa3uTh
MOJIsI CKOPOCTEeH M JaBiIeHUH a Takke JIMHUHU
TOKOB.

—  BBINOJIHEHA IIOCTAaHOBKA I'PAaHUYHON 3a-
Jlayu U1l OTMpeJeieHns CKOPOCTeH M JaBJIeHUMN
B JKUJKOCTH BHYTPH IOJIOCTEH pa3IMYHOI reome-
TPHUH STYEUCTON CTPYKTYPHI (Chephl U IIITHHAPHL,
cdepbl ¢ B3aMMHBIM MPOHUKHOBEHUEM C YILIOT-
HEHHEM U 0e3 YIJIOTHEHUS) C pa3IunuHbIMHU 3Haue-
HUSIMU JIaBJIEHHE Ha BXJIJIC U BBIXOJIE;

—  JUIs IOPUCTBIX CTPYKTYP PazIUdHOM reo-
METPUU BBINOJIHEHBl BapHAHTHBIE pacyeThl s
OIIPE/ICIIEHUS] CKOPOCTEN U JIaBIIEHUM B KUIKOCTH
BHYTPHU SYEUCTBIX CTPYKTYP.
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Run Fluid Flow CFX 008
Momentum and Mass

108400 -

ey
e

: Puc. 11. BapuaHT TOJBKO cO chepamu.
. e 5 (ITaxer 10 Ha 4 Ha 4) 6€3 yIIOTHEHUSI.
Ha Bxoze 2 atm Ha BbIxone 1 atm (Ha puCyHKe Ha4alo

JIMHUN TOKa 0TOOPaKEHO IAPUKAMH).

Puc. 10 BapuaHT TOJBKO € UIIUHIPAMH.
Ha Bxoze 5 atm Ha Bbixoze 1.5 atm. (Ha pUCYHKe Ha4ajo
JINHUN TOKa 0TOOpakeHO Imapukamu), 20 uTepamii.
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NAPRASNIKOV V. V., POLOZKOV Yu. V., KUNKEVICH D., BORODULYA A.

RESULTS OF NUMERICAL MODELING OF FLOWS
IN CELLULAR STRUCTURES OF VARIOUS SPECIES

When creating cellular structures, one of the tasks is to study the flows of liquids in the cavities of structures in order to

obtain data on the velocities, pressures, and features of the current lines. The properties of cellular structures depend on the
geometry of the cavities and their relative position.

The article describes the sequence of stages of modeling fluid flow in the cavities of cellular structures and the results of

variant calculations for various types of such structures.

Keywords: geometric model of the cellular structure, modeling stages, fluid flow in the cavities.

3,2020 SYSTEM ANALYSIS AND APPLIED INFORMATION SCIENCE



50

OBPABOTKA MIH®OPMALIMM U TMPUHSTUE PELLEHUN

HanpacuukoB Baagumup BiaaauMupoBuy — KaHAUAAaT TEXHUUECKUX HAYK, J10-
neHT kadeapsl «lIporpammuoe obecreueHus: HHOOPMAIIMOHHBIX CHCTEM M TEX-
Hostoruit» BHTY. Hayunble HHTEpECHl — KOHEUHO-JIEMEHTHOE MOJIEIUPOBAHUE,
KOMITBIOTEpPHBIE CPEICTBA MHIKEHEPHOTO aHAIN3a TEXHHYECKNX CHCTEM.
Naprasnikov Vladimir Vladimirovich, PhD, associate Professor of the Software
Department of the Belarusian National Technical University. His research inter-
est focus on finit-element computer aided engineering.

Email: n_v_v@tut.by.

Mono3koB KOpuii BragumupoBu4, 10LEHT, KaHIUAAT TEXHUYECKUX HAyK, 3a-
BeAyroluit kadenpoit «IIporpammHoe oOecrieueHUs] UHPOPMALIMOHHBIX CUCTEM
u texHosoruii» BHTY. HayuHble nHTEpECHl — aBTOMAaTU3alUs IPOCKTUPOBAHUS
00BEKTOB U MPOIECCOB AJJIATUBHOTO MPOU3BOJICTBA, OLIM(PPOBKA OMMUCAHUH TIO-
BEPXHOCTEH 00BEKTOB, MHPOPMAIIOHHBIE TEXHOIOTUU B 00pPa30BaHUH.
PolozkovYury Vladimirovich, PhD, head of the Department of Software for Informa-
tion technologies and systems of the Belarusian National Technical University. His
research interest focus on computer aided design and engineering of the objects of
additive production, surfaces digitization, information technologies in the education.
Email: polozkov_yury@mail.ru.

KynkeBuu JImutpuii [leTpoBuy, KaHau1aT TEXHUYESCKAX HAYK, JIOIEHT Kadeapbl
«IIporpamMmmuoe obecrieueHus HHPOPMAITMOHHBIX CHCTeM U TexHonoruit»y BHTY.
Hayunble nHTepecsl — aBTOMaTu3anusi KOHCTPYKTOPCKO-TEXHOJIOINYECKOTO IIPo-
EKTUPOBAaHMS 1 HHKECHEPHOTO aHAIN3a MEXaHUIECKUX CHCTEM.

Kunkevich Dmitry, PhD, associate Professor of the Software Department of the
Belarusian National Technical University. His research interest focus on com-
puter aided design and engineering of mechanical systems.

Email: kunkevichd@gmail.com.

Boponynsi Anekceii BajleHTMHOBUY, KaHAWAAT TEXHHUYECKUX HAyK, JOICHT
kagenpsl «IIporpammuaoe obecriedeHus: HHPOPMAITMOHHBIX CHCTEM W TEXHOJIO-
ruit» BHTY. Hayunsie narepecsi-CALS — TexHonoruu.

Borodulya Aleksei, PhD, associate Professor of the Software for Information
technologies and systems Department of the Belarusian National Technical Uni-
versity. His research interest focus on CALS-technologies.

Email: alexius_(@msn.com.

CUCTEMHbIV AHAJIU3 U MPUKITALOHAS MHOOPMATUKA 3,2020



