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No monitoring system can provide
Hu OlHa CHUCTEMa MOHUTOpHHIA HE measurement Of all necessary
MOXKET O0O0ECIeuuTh HU3MEpEeHHe BCEX parameters in all areas with the
HEOOXOMMBIX 1apamMeTpoB - Ha - Beex frequency that would be desirable.
g:la;:Kg:I ;e;;):enzizml{fop;oifmupii Therefore, to assess the impact of
OLEHKH I ’ i @}?;HOFO diffuse pqllut@or}, especially on large
3arps3HEHUS, OCOOCHHO Ha OOobIINe water bOd.l s, 1t 1s recommended to use FORECASTING
BOIOEMBI ’ peKoMeHayercs mathematlcgl modehpg . and ENVIRONMENTAL
HCHOHBB(;B&TB B TAKHX  CHCTEMAX geoinformation technologies in such | [TIPOTHO3POBAHUE SITUATIONS
MaTeMaTudeckoe MOICITUPOBAHUE U systems. To .. make . 1qformed SKOHOFHHECKHX SURFACE ,WATER
FCOMHGOPMALHOHHBIC TeXHONOIHH management. decmoqs, monitoring data | CUTYALIUU, REDUCING ’
[Tanapun B.M., Macnosa A.A., PeuteeBa | s IPUHSITUL 06OCHOBaHHI:.IX. are peeded n sufﬁglent 'temporal ar}d TOBEPXHOCTHBIE DISCHARGES OF
EM Bpa}./H i B.A I/IH(bé)pl.v’laLII/IOHHO- YIIPaBJIEHYECKUX pelieHui spatial resolution to identify changes in | BOJIB, CHIDKEHHE POLLUTANTS
T o the conditions of water bodies using | CBPOCOB 3B, ’
U3MEpUTENIbHAsT CHUCTeMa OOHapy)XeHHs, | HeOOXOAUMBI JaHHBIE MOHHMTOPHHTA B improved  (proven) methods for | ABTOMATH3UPOBAHHA AUTOMATED
oo ot o | e areseon || deingpoluionsadovnt. | 4 CHETEVA KOHTPOIL, | CONIEOL SYSTEM
BUSEIEHHS  WaMeHemmli  yonosmh Industrial control over the quality of | MOJVYJIb CBOPA, MODULE
. treated wastewater and the effectiveness | KOHLIEHTPAIIUU 3B, ’
Panarin V.M., Maslova A.A., Ryleeva E.M., | BomHBIX 00BEKTOB MOCPEACTBOM | ‘oo oo boction is  carried out | MHTEIPAJIBHASI POLLUTANT
Braun V.A. Information and measurement | yiydIIeHHBIX (IIPOBEPEHHBIX) METO/IOB according to individual schedules that | OIJEHKA CONCENTRATIONS,
system for detection, forecasting and | oOHapyXeHUsI COOBITHII, CBS3aHHBIX C take into account the specifics of the | MATEM A’TI/I‘-IECKI/IE INTEGRAL
assessment of surface water pollution 3arpsi3HEHHEM. B cTaree paccMoTpeHa enterprise’s  operation, purification | MOJTEJIN MATPHILIA ASSESSMENT,
?;I((:i’)r?;l I\;aHHOHHO_mMep Hgg:;;;:(e}mﬂ technology and the results of water | TIPO'HO3HbBIX ﬁégé?glATlﬁﬁ%RIX
HPOrHO3MPOBAHUA " ouemcp; quality monitoring in the nearest water | SHAUEHUM, TIEPEJTAYA OF l’DREDI CTED
3arps3HEHUs] TOBEPXHOCTHBIX BOJ, B body.  The article ~considers —an | IAHHBIX VALUES DATA
KOTOPOH TIPUMEHSIOTCS HO];BIG information and measuring system for TRANSI\;[ISSION
TeNEMETDHUECKHE  KOMILICKCEI detecting, forecasting and assessing
prr U surface water pollution, which uses new
VSMEPCHHUH HCCTICAYEMBIX [1aPaMETPOB telemetry systems for measuring the
KafecTpa BOE! 11PH 1 studied water quality parameters during
HPOCTPATICTBEHHO-BPEMEHHAIX their spatial and temporal changes, as
W3MEHCHUAX, a Taloke MOIXOB © | . 0 approaches to  making
NPUHATHEM YIIPABICHYESCKUX PELICHHMI. management decisions.
TomeryH EJI TleGenes BH YKuakocTHBIH KOMITEHCAITHOHHBIN The MCV-250 liqgid compensating | MUKPOMAHOMETP MCV-250
MojtepHHsaius .KOII’-ICprKLII/II/I u MCTO,III/I.KI% Mukpomanomerp MKB-250 sBnseTcs mlcromanometer is a reference | MKB-250, MICROMANOMETE
HAMeperTHi NaRTeHIA MHKPOMAHOMETPOM 00pa3IoOBEIM CPEICTBOM [UIS TIOBEPKH measuring instrument. To r;dqce the | IUHAMUWYECKASA R, DYNAMIC
KOMIEHCAIIOHHOrO Trita MKB-250 nubdepeHimaabHbix  MaHomeTpoB u | error of visual control of the liquid level | XAPAKTEPUCTUKA, CHARACTERISTICS,
JIpYrux MHUKpoMaHoMmeTpoB Hm3mmx | in  the optical system of the | TUAPABJIMYECKOE HYDRAULIC
KyaccoB TouHOCTH. Jlis ymenbmieHus | micromanometer, a PC camera was | COITPOTUBJIEHUE, PC- | RESISTANCE,




Pometun E.D., Lebedev V.N. Upgrade of | morpemnocti BusyansHOro koHTposs | installed, which allowed to increase the | KAMEPA, TPYBKA ITIUTO- | DAMPING, PITOT-
the design and measurement procedure for | ypoBHs kuakocTH B onTHYeckoil | accuracy and improve the ergonomics | TTIPAHJITJIA PRANDTL TUBE
the MCV-250 liquid-column compensation | cucreme  MHKpoMaHoMmeTpa, Obuta | of measurements. The dynamic
micromanometer YCTaHOBJIEHA PC-xamepa, yro | parameters in the air flow differential
MO3BOJIMJIO  TMOBBICUTH TOYHOCTh M | pressure measurement scheme: MCV-
VIAY4IIUTh JPrOHOMUKY wm3MepeHuit. | 250 - Pitot - Prandtl tube, were modeled
JuHaMudeckne mapaMeTpel B cxeMe | by a first-order aperiodic link. The time
H3MEpeHUs muddepennmanbHoro | required to establish readings with the
nmaBieHus BosmymHoro motoka: MKB- | specified accuracy was determined.
250 - Tpybka ITuto-Ilpanmtis,
MOZEIHPOBAIHCH anepHoANIECKUM
3BEHOM I1epBOro nopsaka. OnpeaeneHo
BpeMs, HE00X0IUMOEe JUTST
YCTAHOBJICHUs TOKa3aHWM C 3aJaHHOU
TOYHOCTBIO.
Kazaxkos B.B., Kapnosckuii A.1O., JloBrans
BAI;II‘I?/I.CJ'IGHI/I?[ E;Z;“é?“:;:::; eI/I TaH};:;c(;m); ﬁaTeMaTWj:(g:}T:I:IZ Hpeﬂﬂil;Z}T(:)TaC; The article proposes mathematical | MATEMATHIECKHE MATHEMATICAL
methods for converting roll and pitch | METO/IbI, KPEH,
3aBUCUMOCTH OT yIJIa Kypca IpeoOpa3oBaHMs YIVIOB KPEHA, TaHTaXKa angles depending on the heading angle | TAHTAX, KYPC., METHODS, LURCH,
.. B SaBHCUMOCTH OT ypIa Ikypea TPH | p, . positioning the tunneling machine | [IO3SULIMOHNPOBAHMUE, PITCH, COURSE,
Kazakov V.V., Karpovskii A.IU., Dovgan | MO3UIIMOHNPOBAaHUK  MPOXOAYECKOTO and its movable units during the | TPOXOUECKHIA POSITIONING,
A IU. Mathematical methods for | kom0aifHa W €ro MOJABMKHBIX Y3JIOB B . . M MINING MACHINE
calculating the roling and pitching angles | mpormecce 006paboTku rpanuir 3a00s1. processing of the face boundaries. KOMBAMH
depending on the heading angle
IIpencraBnenst Pe3yabTaThl
MOZICIIMPOBAHUSI OCHOBHBIX
OTICKTPHHCCIIX , XAPAKTCPHCTHE | 1 results of modeling the basic
(asuposannofi ol antenHoi electrical characteristics of a Phased MICROWAVE
E;I;Le;zn nqecxmz{a e30HaT§H:>?eI({§I1;I;( Array Antenna on double dielectric | MUKPOBOJIHOBBIE ANTENNAS
Anexceiiunk  JL.B Kypymmn AA YCTaHOBﬁeHHLIX HIE)i MeTananeCKOP“; resonators (DR) mounted on a metal | AHTEHHB, DIELECTRIé
L7 N - plate and excited by a coaxial probe are | JUDJIEKTPUYECKUE
MonenupoBanne (a3sMpOBaHHOW aHTEHHOH | IUTaCTHUHE u B030Y’XKIaeMbIX presented. The radiation characteristics | PE3OHATOPBI RESONATORS,
PELIETKU Ha CABOECHHBIX TUAIEKTPUUECKHUX | KOAKCHANbHBIM 30HJAOM. IIpuBeneHsl of the linear antenna array on the | 30HJIOBOE ’ PROBE
pEe30HaTOpax ¢ 30HJOBEIM BO30YKICHUEM XapaKTEPUCTHKH H3ITyHeHHA TUHEWHOU operating type of DR oscillations, as | BO3BYJKIEHHE, EXCITATION,
— . . AHTCHHOW PCINCTH Ha P aGouem Tue well as the distribution patterns of | METO/bl UHMCJIIEHHOI'O NUMERICAL
Alekseichik L.V., Kurushin A.A. Modeling | xonebanuit [IP, a Taxke KapTHHEI vector electric and magnetic fields of | MOJTEJTMIPOBAHIST SIMULATION
of a phased array antenna based on dual | pacnpenenenus BEKTOPHBIX | o © e o1d and the radiation patterns | BECITAUIOTHBIE ’ METHODS,
dielectric resonators with probe excitation | 3JIeKTPHYECKHX M MArHUTHBIX ITOJICH when scanning the main beam of the | JIETATEJIbHBIE UNMANNED
22E;K;T:HHO:T(I)/IHH anH CK;E;?S:;S;‘; phased array, are given. The possibility | AIIIIAPATBI, CST SUITE ég? IS[?JIITVI;E HICLES,
IABHOTO nyua (basMpoBanHoii of inst.alling such an antenna array on an
pemetku. OTMeueHa  BO3MOXKHOCTB UAV is noted.

YCTAHOBKM TaKOW aHTEHHOW pPEIIeTKU
Ha BITJIA.




DuHONIMH H.B,, IToroBa A.E.
HccrenoBanre HEPaBHOMEPHOCTH  IOJICH
CpelHel CKopocTH B paboyeid dYacTu

B nmanHOif  paGoTe  mpoBenEHBI

In this work, experimental studies of the

a’POMHAMUYCCKOW  TPYObI  TPSIMOTO DKCHCPUMCHTAILHBIC ~  HCCHEAOBANIA |- g;oityytion of average velocity profiles Egggﬂgll{) AM%E{%IJC?(%;H’ VELOCITY PROFILE,
JICUCTBUS Eigggsg;ﬂeH;m Bzfx%(ziﬁian gle) zg:;;l in the outlet section of a direct-action TPYBI%\I WIND TUNNEL,
. . o KOH(pY30pa a5POIHHAMUUCCKOH TpyObI wind tunnel confuser in the absence of a TUIPOIMHAMUYECKOE HYDRODYNAMIC
inoshin N.V.; Popova A.E. Investigation N forecamer, honecomb, and nets are RESISTANCE
of the inequality of the average speed fields NIPAMOTO  ACHCTBHA  TPH OTCYTCTBIN | 1 ried out. COMPOTUBIIEHNE
in the working part of a direct-action (opramepel, xoneiikomba u ceTox.
aerodynamic pipe
IllenexoBa O.I. OneHka HaAeKHOCTH HAJIEXHOCTD, RELIABILITY,
PaIMOTEXHHYECKHX  yCTPOHCTB  NpH Paszpaboran  ynpomenHeiii  Mmeron | A simplified method for assessing AJITOPUTM RELIABILITY
MOBKIIICHHH TEMIICPATYPBI OKPYXAIOMICH OLIEHKH TIOKa3aTenell HajexxHocTH Ha | reliability indicators at the design stage HAXOMREHN ALGORITHM,
Cpetet sTane mpoekThpoBanus U B mporecce | and during the operation of radio HAJIEXHOCTH, PROBABILITY OF
. . . BEPOSITHOCTD FAILURE-FREE
Shelekhova O.G. Assessment of the | J<CIVYATAMM  pajmoTexnuueckux | engineering — devices  has — been | pranrpAsHOI PABOTBI, | OPERATION, RADIO
reliability of radio engineering devices | Y<TPOMCT developed. PAIMIOTEXHUYECKUE | ENGINEERING
when the ambient temperature increases YCTPOMCTBA DEVICES
B cratbe mpeacTaBieHBI PE3yNbTATHI
IKCIIEPUMEHTAJBHBIX ~ HCCIICIOBaHHUM
MaKeTa »JJIEKTPOHHOTO ILHMpKynsaTopa, | This paper presents the results of
TIpeaHa3Ha4eHHOTo Ui puMeHeHus B | experimental studies of an electronic
TTOJTHOMYTUICKCHBIX CHCTeMax repenadn | circulator prototype designed for use in
JTAHHBIX 10 LETSM nmutadus. | full-duplex power line communication
D¢ddexkruBHOCTH ycrpotictea | (PLC) systems. The  device's
Mopuan A.. Caserko KB.. Porohukos | CUCHABAIACH MO YPOBHIO MNOTABICHHS performance was eva}luated based on the .
EB KOHo;aanHKOB A. ﬁoxymym AC. | cHrHana CcOOCTBeHHOTO Tiepenarunka Ha | level of t.ransmltter signal suppression at | OJIEKTPOHHbBIN ELECTRONIC
I/I.Ccil’le)IOBaHI/Ie ? BHGKTpOHH(:)Fc; npuéMHoMm mopTy. Ilpm pabGore Ha | the receive port. When opera.tlng on a | HUPKVIIATOP, CIRCULATOR,
WMDKYAATOpE U TIONHOTYTLICKCHBIX COINIACOBaHHYI Harpy3ky ypoBenb | matched load, the suppression level | [IOJTHOAYIIJIEKCHASA FULL-DUPLEX
cpcrer PLC nomasinenuss coctasuwin 45 ngb. B | reached 45 dB. In a real network, the | CBSI3b, PLC, | COMMUNICATION,
peambHOM CeTHM CpeiHWi ypoBeHb | average suppression level varied from | [IOJABJIEHUE IIOMEX, | PLC, NOISE
. nojasieHus BapbupoBasics ot 8,7 mo | 8.7 dB to 14.6 dB depending on the | JIUHUU SUPPRESSION,
I];/I%VChégnAo'\;aia}ﬁirgio f'v‘]’gé{k(:i%ziﬁni(osv 14,6 n1b B 3aBHCHMOCTH OT 4acToOTHI, | frequency, with the device's | SJIEKTPOIIEPEIAY, POWER LINES,
Séuc.l’y of an electronic c-i’rculator for fu.ll—. npudeM 3(PQPEKTHBHOCTh yCTPOHCTBA effectivepess increa'sing at higher | OFDM, COIJIACOBAHUE | OFDM, IMPEDANCE
duplex PLC systems pocna c e€ yBenmuenueM. [lomyuennsie | frequencies. The obtained data confirm | UMITEJAHCA MATCHING
IaHHBIE ToATBepkmaroT moreHmuan | the potential of wusing electronic
HCTIONB30BaHUS anekTpoHHbIX | circulators in PLC systems and
uupkyisitopoB B PLC-cucremax u | highlight the need to address the
YKa3bIBAIOT Ha HeoOxoaumocth | challenge of broadband impedance
pemieHusl 3ajaduu MpokonosiocHoro | matching with the network's variable
COTIIACOBaHMUS c nepeMeHHbIM | impedance.

UMIICEJaHCOM CCTH.




B craree 1npencraBieHbl  pe3ylbIarbl

SKCIIEPUMEHTAILHBIX uccnenosannii | The article presents the results of

TOYHOCTH  OmpeneNieHust — opueHTtammu | experimental studies of the accuracy of

Ha3¢MHOTO nprbopa (HITO) ¢ | determining the orientation of a ground-

HCTIONB30BAHIEM muHamrdecku | based instrument (NPO) using a

HacTpamBaemoro rupockorma  (JJHI) wu | dynamically tuned gyroscope (DNG)

axcenepometpoB. OcnoBHoe BHEManme | and accelerometers. The main attention
Haymos M.A., Bonyesa O.C. I\V/IGTOI[H 1 yz[enelc}(,) elwpor_[eHKe adexriBrOCTH | is paid to evaluating the effectiveness of
ES?};J:;TTZ;H 9I;C;ff;ﬁ;i?nBHO}I;IaBZﬁiIIzI;g TOZABNIEHNST BIMSHES JiehekToB maraukoB | suppressing the effect of defects in TMPOCKOIT JATUVIK GYROSCORPE,
HPUBOpa ¢ HCTIONE30BAHAEM IHHAMHEECKH ymioBoii ckopoctrt (JIYC) ma TouHOCTH | angular Veloqity sensors on the accuracy VITIOBASI ’ CKOPOCTB’ SENSOR, ANGULAR
HACTPABAEMOTO [HPOCKOMA M3MEpEHUS YIJIOB opueHtamrm. | of measuring orientation angles. AKCEJIEPOMETP > | VELOCITY,

Paspaboranel m mpoepenbl anmroputmbl | Algorithms  for  calculating  Euler- OPUEHTALIMSI ’ ACCELEROMETER,

BeUMCIICHHS  ymioB  Oinepa-Kpsuiosa, | Krylov angles have been developed and ’ ORIENTATION,
izﬁglsol; tM ég;gg}:j&? Sx'ziiulia/{;(t)zoisf Tﬁg 00eCIeYMBAIOIIME TOYHOCTh JI0 | YITIOBOM tested, providing accuracy of up to 1 arc iﬁ?ggﬁ?ﬁﬁ NAVIGATION,
accuracy of orientation of a ground MUHYTHl [UI1 yDIOB HAawIoHa U 1o 20 minute for tilt gngles anq up to ZQ arc | OrPEIIHO Czl"b ALGORITHMS,
instrument using a dynamically adjustable YIIOBBIX MUHYT JUIs1 a3UMyTa. YcTaHoBleHo, | minutes for azimuth. It is established ERROR

YTO OCHOBHOW mpHumHON morpenmHocTd | that the main reason for the error is the
gyroscope SBIieTcss  HecTadWIbHOCTH  ckopoctd | instability of the rotation speed of the

BparmieHns  oiaropmel.  [lokazaHo, gro | platform. It is shown that reducing the

CHIKEHHE HecTabwipHOCTH g0 1% | instability to 1% makes it possible to

TI03BOJISIET YMEHBIINTH TOrpentHocTh 110 1-2 | reduce the error to 1-2 arc minutes. The

YIIOBBIX MHHYT. Pesymerarsl mMoryT Obrth | results can be used in the design of high-

WCTIONB30BAaHbl  MPM  MPOCKTHPOBAHHMH | precision navigation systems.

BBICOKOTOUHBIX HABUTAIIMOHHBIX CHCTEM.

Paspaborana  uHammdeckas — Momers | A dynamic model of a data center cooling

CHCTEMBI OXJTOKICHUST oq B | system has been developed in OpenModelica

OpenModelica c ucnonb3oanreM | using the DLR ThermoFluidStream library
Monskos C.O., Porxin M.B., Byroposa ouomorekr DLR ThermoFluidStream s | for ‘ the analysis of anomalies, sych as
AC Bop.n(;:)B B 9(1; (bexTuBHAs aHaM3a aHOMAMI (YTGUKH XJIJIarcHTa, reﬁ’lgere.mt leakage and flow obstruction. An DATA CENTERS,
MéT(‘)’IMKa FeHepaIlI/I'I/I ' CHHTCTHICCKIX 3acopenus). IIpemoxena MHHOBaIMOHHAs | innovative two-stage methodology  is 101 OXJIAYIEHNE COOLING SYSTEMS,

. | mByXdTamHas MeTomMKa (MMmTamms B | proposed, combining  simulation  in ’ > | DYNAMIC

AGHHPIX V1A 06yquHVﬂ ML-moneneH OpenModelica + obpadotka B Python), | OpenModelica with data post-processing in 1]\1/{%&;%}1/1;1 OE]gi(I({);E SIMULATION,
i:;;g{;ﬁﬁ;ﬂ a};(())»;annnc B HC:;(T)E\EE no3sorsmomiast B 300 pa3 addexrmmree | Python. This approach enables the synthesis OPEI[NM ODELICA ’ OPENMODELICA,
OpenModelica CHHTE3MpOBaTh 3allyMIIeHHBIE TaHHbIe W1 | of noisy datasets for fault analysis with up to AHOMA TN ’CI/IHTE3 FAULT DETECTION,

aHaJTM3a OTKA30B 110 cpaBHeHMO cHatvBHEM | a 300- fold improvement in -efficiency JAHHBIX P{{THON DLR ANOMALY

. . MozmenmpoBanreM.  Momens  1o3BossieT | compared to conventional native simulation. ’ ’ ANALYSIS, DATA

iog ak];)(\)/rissc;vo.\’/IRAOEke:?ﬁclive[ﬁ\t].;pfrl(l);O(:rt? Zg BOCIPOM3BOIUTE Kprtnueckue crieHapuu B | The developed model allows critical gggi%?;léﬂll?s TREAM, SYNTHESIS,
sy.nt'l’letic data ééneration for training ml KOHTPOJIMPYCMBIX YETOBHAX 1 scmgﬁos fo be rf:pr.oduced under controlled HEUCITPABHOCTE PYTHON, DLR
models in anomaly diagnosis of data center TMpeTHA3HAYCHA JUISt TectupoBanrsi | conditions and is intended to support the THERMOFLUIDSTR

AITOPUTMOB JIMArHOCTHKK U orruMusaiiy | validation of diagnostic algorithms and the EAM

cooling systems with openmodelica

APXUTEKTYPbI CUCTEM OXJIAKICHHS Ha 3Tare
NPOGKTUPOBAHKs, a TakKe IO3BOJISIET
TeHEpUPOBaTh CHHTETHYECKUE JAHHBIC JUTS
00yueHns npeMKTHBHBIX ML-Morernefi.

optimization of cooling system architectures
at the design stage. In addition, it provides a
means for generating synthetic datasets to
train predictive machine learning models.




B nmanHoi paboTe paccmarpuBacTCs

npuMeHeHne  coBpeMeHHbIX  BeO- | This paper explores the application of
TEXHONOTHA  Juis  apromarm3amuu | modern web technologies to automate
yueOHOH JIeSITENEHOCTH ¢ | various aspects of educational activities
bonnapenko B.U., MapreiHeHKko A-A.M., | ucronabp3oBaHneM aAuHaMuueckoro BeO- | through the development of a dynamic
[punsopos CB. IIpumeHeHne | MPUIOKEHUS. IIpusenén 0030p | web-based application. The study WEB APPLICATION,
COBPEMEHHBIX BEO-TEXHOJIOTHIA JUIS | CyNIECTBYIOIIMX pEIICHHH, BBIAEIEHBI | presents an overview of existing | BEB-IIPMJIOKEHUE, AUTOMATION,
aBTOMATH3alMy YIeOHOW NEeATeNbHOCTH Ha | MX  orpaHmdeHws.  [Ipeacrasneno | solutions  and  highlights  their | ABTOMATU3ALNA, EDUCATION, PHP,
mpuMepe 00pa3oBaTeIbHOTO TopTaIa coOCTBeHHOE pelIeHne, BiiIodatomiee | limitations. A custom-built system is | OBYUEHUE, PHP, MYSQL, | MYSQL,
aBTOPH3ALHIO, TectupoBaHue, | introduced, offering modules for user | BOOTSTRAP, BOOTSTRAP,
Bondarenko V.I., Martynenko A-A.M., | xpaHeHue u ynpaeneHue y4eOHbIMH | authentication,  test — management, | TECTUPOBAHUE, TESTING,
Pridvorov S.V. Application of modern web | Mmarepuanamu, oOMeH cooOrmeHusAMH, | learning material distribution, | OTYETBI, COOBILEHINS, | REPORTING,
technologies for automating educational | Bu3yaiu3aiuio JaHHBIX M OTYETHOCTH. | messaging, data visualization, and | BABA JJAHHBIX MESSAGING,
activities: a case study of an educational | Pa3paboranHoe npuiokenue | reporting. The solution is implemented DATABASE
portal peanm3oBano Ha cteke PHP, MySQL, | using PHP, MySQL, JavaScript, and
JavaScript u  Bootstrap 5, c | Bootstrap 5. Special attention is given to
UCIIONIb30BaHUEM XPaHUMBIX ITPOIIeayp, | stored procedures, logging mechanisms,
MeXaHu3Ma JIOTHPOBaHUS n | and an adaptive user interface.
aJlanTUBHOTO MHTEpdeiica.
Crarbs MIOCBSIIICHA pelIeHno
AKTyalIbHoN TP obnewpt - anamsa The article is devoted to solving the
YCTOWYNBOCTH cHCTEM .
urgent problem of analyzing the
ABTOMAaTHYECKOTO yIpaBJICHUs, . .
stability of automatic control systems
Bacunse  I1.B., Jlapunmes  O.B., | HCHIONB3YIOMUX PETYISATOPHI HA OCHOBE . .
. using regulators based on associative
MymnacemoB P.A. TlpumeHeHue mNpsiMOTro | acCOLMATHBHOM NIaMsTH. Takue . o ASSOCIATIVE
. | memory. Such regulators, being | ACCOIIMATHBHbBIN
MeTozaa JlanyHoBa TSt aHalu3a | peryiasaropsl, SBJISSACH 1O  CBOEH . .2 . REGULATOR,
. . N nonlinear and adaptive in nature, require | PEI'YJISITOP,
YCTOMYMBOCTH M HACTPOMKH IApaMeTpoB | IPUPOIE HEJIUHEUHBIMU u - . + | CONTROL, DIRECT
ACCOLMATHBHONO DEIVISTODA ANATTHBHBIMU TDeVIOT specialized approaches to the analysis | YIIPABJIEHUE, ITPSIMOU LYAPUNOV
h pery p cﬁe N (;BaHHI;IX o xop013y < of their influence on the dynamics of a | METO/] JIAITYHOBA, METHOD
. . H P X0 closed system. The results of the study | HEJTMHEWHOCTHD, !
Vasilev P.V., Darintsev O.V., Munasypov | aHanu3y WX BIHSHHS Ha JUHAMHKY . . .. NONLINEARITY,
. . provide analytical conditions for | TAPMOHUYECKAS
R.A. The use of the direct Lyapunov | 3aMkHyTOIf  cuCTeMBI.  Pesymbrarhr ensuring the local stability of the system | JITHEAPH3ALIFSI HARMONIC
method for stability analysis and parameter | ncciegoBaHus JalOT aHAIUTHYECKHE £ Y Y LINEARIZATION

setting of the associative regulator

YCIIOBHSI U1 OO€CIIedeHus JTOKAIbHON

YCTOWYHNBOCTH CHCTEMBI u
JIEMOHCTPUPYIOT METOIUYECKUN
HOAXO0[ K UCIIOJIb30BAaHUIO

MTOBEPXHOCTEH YPOBHS (QYHKITHH

and demonstrate a methodical approach
to using the surfaces of the level of the
Lyapunov function to determine the
operating ranges.




B nmanHOii  pabore  mpuBeneHa
pa3paboTKa CTPYKTYPHOH CXeMbI Oa3bl

MPOCTPAHCTBEHHBIX naaHbix | This paper presents the development of

OTPaHMYCHHOTO  TpocTpaHcTBa Ha | a structural diagram of a spatial

OCHOBE JaHHBIX mpocTpaHcTBeHHOTO | database of a limited space based on | CTPYKTYPHAS CXEMA,
Copoxun A.U., Kyprocos B.I". Pa3paboTka | ckaHUpOBaHMA, MOy YEHHBIX c | spatial scanning data obtained using a | BA3A STRUCTURAL
CTPYKTYpHOM CXEMBI 0a3bl | TTOMOIIBIO KaMephl mryoussl. | depth camera. A conceptual model of a | [IPOCTPAHCTBEHHBIX DIAGRAM, SPATIAL
MIPOCTPAHCTBEHHBIX naHHBIX | PaccmoTpena koHmentyanbHas Momenb | spatial  database  for  information | JJAHHBIX, DATABASE,
OTPaHUYEHHOTO IPOCTPAHCTBA 6a3pl TpoCcTpaHCTBEHHBIX AaHHBIX Mg | modeling of limited spaces of | OTPAHUYEHHOE LIMITED SPACE,

nHpopManmoHHOTO  MomenupoBaHua | underground mine workings, industrial | [IPOCTPAHCTBO, PHOTOGRAPHIC
Sorokin A.I., Kurnosov V.G. Development | orpaHn4eHHBIX mpocTpaHcTB | enterprises, buildings and structures is | @OTOU30BPAXEHUE, IMAGE, 3D MODEL,
of a structural scheme for a spatial database | moa3eMHbBIX BBIPaOOTOK mraxt, | considered. The structure of input and | TPEXMEPHASI MOJIEJIb, | DEPTH CAMERA, ER
of limited space MPOMBIIIJICHHBIX MPEIIPUATHIA, 3naHui | output data is considered. The main | KAMEPA TJIYBUHBI, ER- | DIAGRAM

u COOPYIKCHUH. Paccmotpena | entities are identified and the | IJUATPAMMA

CTPYKTYpa BXOIHBIX M BBIXOAHBIX | relationships  between them  are

naHHbIX. Paspaborana crpykrypnas | described in the form of an ER diagram.

cxema 0a3bl JaHHBIX B BHUJE MOJIEIH

«CYITHOCTB-CBSI3bY.

ITpencraBnena MPOTPaMMHO-

anmaparHas peanmu3anus

MHPPACTPYKTYPEI  CO0pA  CCHCOPHBIX The paper presents a software and

ﬁiﬁ?gz(ﬁz HI:::;LSOBaHHeiZEH(I){:;AHH;ﬂB hardware implementation of sensor data
Koiibam A.A., 3aBanckas T.B., Koiibam Pa3pa60T§)H MPOTOTHUIT (IJJI/ICTGMBI; ggllection dinfrastryctgrle usglg post-
A.B. [IporpammHo-anmaparHasi | BKJIFOYAIOIIMN CEHCOPHBIH y3en Ha Oa3e miri’ co mhg prmbc ples. 4 sly ster:; EEEEI?EEEE CHEEEN]EZI% SENSOR SYSTEMS,
peanuzanus UHPpPACTPYKTypsl cOOpa W | MUKPOKOHTpOJUIEpa STM32 c ?;(?13 d}ilge an S:T"SI\ASZ-E?;E: d segzgrorf:dé STM32 IHEN, INTERNET OF
00paboTKM HMHTEPBAJBbHBIX JAaHHBIX C | OMOIMOTEKOM TETPaJIOTHYECKUX ih tgt logical f t 1ib d 1o CTE’»I/IH APHLII THINGS, STM32,
HCTIOIb30BaHUEM MOPUHIUIOB | ()OPMATOB M CEPBEPHYK 4YacTh Ha With @ tetrafogical format library and a POST-BINARY
MOCTOMHAPHOTO KOJIMPOBAHUS OCHOBE BEO-CEpBHCA U HEPEISIIMOHHOM server paﬁ based ona web serviceand a | KOMITbIOTHHT, COMPUTING,

Gasbr mammbix. Peanmsopar COHbI non-relational dat.abase. A full cyclc? of | TETPAJIOTUKA, TETRALOGIC.,
Koibash A.A., Zavadskaia T.V., Koibash | mukn  u3MepeHusi,  MHTEpBaJILHOM m.eaiuremtent, .1nt.erva1 dp rocels stl.ng, HEITI%I;)]?EA JIbHBIE INTERVAL DATA,
A.V. Software and hardware | 00paboTKH, OECIIPOBOAHON TIepenadu U szitrz ©ss Virs?::;sfirzl;i?;?ln’ ar}llas rea _blérelrel ﬁP OIP. Al\/iMHO— HARDWARE-
implementation of infrastructure for | BU3yamm3amum HaHHBIX B PEXUME implemented. The effectiveness of the | ATTTTAPATHBIIA SOFTWARE
collection and processing of interval data | peamsHOrO BpPEMEHH. ; . COMPLEX

. . . . approach for preserving measurement | KOMIIJIEKC

using post-binary coding principles DKCIIepUMEHTAIBFHO TOATBEPRKACHA | o oo ty information and the stability

z(i))(};ea:(;em}?;ﬂocm - (;)Igsh);zf{?m Ilﬂg of the complex in dynamic modes have

. been experimentally confirmed.
HEONPEACIICHHOCTH ~ HM3MEpPEeHHH H

CTa0MIBHOCTh PaboOThl KOMILIEKCa B
JIMHAMUYECKUX PeKUMaX.




INonomapés II.C. AnropuTmsl peanusanuu
ayTeHTH(UKaIUK MOoNb30BaTeel Ui BeO-

MPUJIOKEHUH Ha OCHOBE OWOIHMOTEKH
Streamlit
Ponomarev D.S. Algorithms for

implementing user authentication for web
applications based on the Streamlit library

Streamlit siBsieTcsi cpaBHUTEIBHO HOBOH,
OBICTPOPA3BUBAIOIIICHCS OMONMOTEKOI,
KOTOpasi OpUEHTHPOBaHA Ha pa3paboTKy U
pa3BepThIBAaHUE  BEO-TIPWIIOKEHUA VIS
HAy4YHBIX  HCCIIENOBAaHUM, MAIIMHHOTO
O0ydYeHHsT ¥ CTaTUCTUYECKOIO aHam3a
JaHabX. OmHAKO, HA CETONHSAIIHMK JCHb
JUSL TaHHOM OHMONHOTEKN OTCYTCTBYIOT
TOTOBBIE PEIICHUS IO ayTeHTH(HKAIN
MONIL30BATeIICH, YTO MOXKET  SIBHTHCS
CEephE3HBIM BOIPOCOM MpU  pa3padoTKe
MPOrpaMMHBIX TIPOJTYKTOB,
TIOZIEPYKUBAIOIX MPUBATHOCTh
HOJIb30BaTeeil WIM  OIPaHUYEHHOCTh
Joctyma  momb3oBatened.  Ilostomy,
TOCTABIEHHOH  LEJIBI0  WCCIIEIOBAHMS
SBWJIACh  pa3pabOTKa  aTOpUTMOB |
TOAXONOB  [UI1  CO3MAHMS  CHCTEMBI
ayTeHTH(HKAIMM ~ TONB30BaTeNled ¢
BO3MOXKHOCTBIO  a/IMHHUCTPUPOBAaHUS  (C
Y4eTOM BO3MOKHOCTEH MHTET AN B BEO-
NPUIOKEHHUSI  CO3[AHHBIX HA  OCHOBE
Streamlit). OcHOBHOE BHUMaHKE B paboTe
ObLTO VIETICHO 00eCIIeUeHHIO
0e30macHOCTH  Yepe3  XeUIMPOBAHUE
Mapoyicli C WCIOMB30BAHUEM OUOIMOTEKH
Berypt 1 ynpasieHHro Mojb30BaTeNIbCKUMA
JIAHHBIMU Yepe3 (aiilioBoe XpaHWIHIIE B
¢opmare JSON. PaccMoTpeHbI BapHaHTHI
aIMUHUCTPUPOBAHHS pa3paboTaHHOH
CHCTEMBI C BO3MOYKHOCTBIO OOECIICUCHHSI
OTPaHMYEHUI JOCTyIA ISl OIPEAETICHHBIX
nonb3oBareneil. [lpeacrasnensbl KItoyeBble
ACTIEKThI APXUTEKTYPhI CUCTEMBI, BKITFOUast
perHucTpaLuo TI0JIb30BATENEH,
ayTeHTH(HKALIUIO, YIPABICHNUE JAHHBIMH,
a Take 3amuch B ¢ainm JSON. B
TIPECTABIEHHBIX MpUMepax ObLT
WCIIONIB30BaH  (PYHKIMOHAIBHBIN  TIOIXOJ:
paccMoTpeHa pa3paboTka Kak (YHKIHIL,
TaK W  OTAENBHBIX  COCTaBJISIOLIMX
paspabarbIBaeMOit CHCTEMBI, ux
B3aUMOJIEHCTBHE MEKITY COOOI, a TAkoKe UX
ATOPUTMHYECKAsT peasm3ars.

Streamlit is a relatively new, rapidly
developing library that focuses on
developing and deploying  web
applications for scientific research,
machine learning, and statistical data
analysis. However, to date, there are no
ready-made  solutions  for  user
authentication for this library, which
may be a serious issue when developing
software products that support user
privacy or limited user access.
Therefore, the goal of the study was to
develop algorithms and approaches for
creating a user authentication system
with the ability to administer (taking
into account the possibilities of
integration into web applications
created on the basis of Streamlit). The
main focus of the work was on ensuring
security through password hashing
using the Berypt library and managing
user data through file storage in JSON
format. Options for administering the
developed system with the ability to
provide access restrictions for certain
users are considered. Key aspects of the
system architecture are presented,
including user registration,
authentication, data management, and
writing to a JSON file. The presented
examples use a functional approach: the
development of both functions and
individual components of the developed
system, their interaction with each
other, as well as their algorithmic
implementation are considered. The
application of well-known design
patterns and system design, error
handling are considered. Examples of
recording encrypted passwords in a
storage are given. The results of the

presented work include the
development of the authentication
system architecture, password

CUCTEMBI  KOHTPOJISI
VIIPABJIEHUSI
JIOCTYIIOM, TTATTEPHBI
[MIPOEKTUPOBAHMS,
AJITOPUTMBIIIINOPOBA
HUS, PYTHON, BCRYPT,
STREAMLIT

ACCESS CONTROL
SYSTEMS, DESIGN
PATTERNS,
ENCRYPTION
ALGORITHMS,
PYTHON, BCRYPT,
STREAMLIT




PaccmorpeHo IIPUMEHEHUE
O0I1IEN3BECTHBIX HarTepHOB
TIPOEKTHPOBAHKSI M CHCTEMHOIO JIM3aiiHa,
00padotka ommbok. [IpuBeneHs! npuMepsI
3aIMCH  MHA(PPOBAHHBIX ~ MAPOICH B
XpaHwIuiLe. Pe3ynsrarel npeacTaBIeHHON
paboThI BKIJTFOYAFOT pazpaboTky
APXUTEKTYPHI CHCTEMBI ayTCHTH(HKALIH,
ATOPUTMOB ~ IM(POBAHMA  TTApOJIeH,
METOJIOB YIPABJICHHS] YUETHBIMU 3aITUCSIMU
U WX WHTCTPAIMIO B BEO-NPHIIOKEHML
[IpakTryeckas TIOJIE3HOCTh
TPEJICTABICHHON pa3pabOTKU 3aKITF04aeTCsl
B BO3MOXXHOCTH uHTerpaimu (0e3 Kakux-
MO0 3HAYMMBIX M3MEHEHHWH B WCXOIHOM

KoZIe) CHCTEMBI ayTeHTU(HKAIIN
MOJTB30BaTENled B NPWIOXKEHHWE — WIH
MH(QOPMAIMOHHYI0 ~ CHCTEMY, KOTOpBIC

OCHOBaHbl Ha OuOmMoreke Streamlit (B
YaCTHOCTH, 3TO MOTYT OBITh CHCTEMBI JUTS
MPOBEACHUS] HAYy4YHBIX MCCIIEIOBAHUM, JUIS
PabOTHI C CTATUCTUYECKUMH JaHHBIMH T
CO3MaHUSl M HCHONB30BaHUS — MoJenei
MAIIIMHHOTO 00YYCHNS).

encryption algorithms, account
management methods and their
integration into web applications. The
practical usefulness of the presented
development lies in the ability to
integrate (without any significant
changes in the source code) the user
authentication  system into  an
application or information system based
on the Streamlit library (in particular,
these can be systems for conducting
scientific research, working with
statistical data or creating and using
machine learning models).

Owmmumne  J[.A., Tpuropses A.B.
IIpoexTpoBaHue penakTopa OHTOJOTHIA
JUISL peIICHNMS 3a4a9 IPOTPaMMUPOBAHUS

Filipishin D.A., Grigorev A.V. Designing
an ontology editor for solving programming
problems

[Ipennoxen HOBBIHN HOIXOT K
MOCTPOCHUIO OHTOJIOTHHi, pacIIMpeHne
MAIIIMHBl BBIBOJA JIOTHKOM TPOMYHBIX
MIPE/INKaTOB u MOTU(HKATINST
WHCTPYMEHTOB peaKTOpa OHTOJIOTHI B
MHTETPUPOBAHHYIO Cpeay pa3paboTKH
(IDE). B crarbe paccMmarpuBaroTCs
BO3MOXXHOCTH pelaKkTopa OHTOJOTHI
Protégé m Ontorion Fluent Editor Ha
MpUMepe  TOCTPOCHHUS  OHTOJOTHH
00IIEN3BECTHOM «3arajgkn
DWHIITEHAY, KaK OCHOBA MMOCTPOCHUS
JeCKpUNTUBHBIX oHTOoiorui (OWL).
OnucaHbl  TEOPETHYECKHE  OCHOBEHI
npeaaraeMbix Moau(UKaLuii, a TaKkKe
KOHKYPEHTHBIC NperMyIIecTBa
MPaKTHYECKOTO MPUMCHCHHUS
Ipe/IaraeéMbIX METOIOB.

A new approach to the construction of
ontologies is proposed, the extension of
the output machine by the logic of
ternary predicates and the modification
of the tools of the ontology editor into
an integrated development environment
(IDE). The article examines the
capabilities of the Protégé ontology
editor and the Ontorion Fluent Editor
using the example of building an
ontology of the well-known "Einstein's
riddle" as the basis for building
descriptive ontologies (OWL). The
theoretical foundations of the proposed
modifications are described, as well as
the competitive advantages of the
practical application of the proposed
methods.

OHTOJIOT U,
AKCHOMA, ®AKT,
TPUIUIET,  KOHIIEIIT,
OBLEKT, CVYBBEKT,
OTHOIIIEHUE,

DK3EMIUISIP  KJIACCA,

DL QUERY, SPARQL, OWL

ONTOLOGY, AXIOM,
FACT, TRIPLET,
CONCEPT, OBJECT,
SUBJECT,
RELATION, CLASS
INSTANCE, DL
QUERY, SPARQL,
OWL




B nmanHOit  pabore  mocTtpoeHa
Maremarndeckas ~ Momenb  oroopa | In this paper, a mathematical model of
KaHAMIATOB B cOOpHY!O 1o otaensHOMY | the selection of candidates for the team FORMATION OF THE
Menpuk  A.-B.B., Txauenxko J[.H. | Bugy cropra Ha ocHoBe | in a particular sport is constructed based | ®OPMHUPOBAHUE SPORT TEAM,
ABTOMaruzanys NPHUHSATHS PEIIeHWI NpHU | CTaTHCTHYECKOTO aHaIM3a pe3ysibTaToB | on a statistical analysis of the results of | CBOPHOU, MATHEMATICAL
OpPMHUPOBAHNH cOopHOIT BUIOBOM | BBICTYIUIEHUS CIIOPTCMEHOB Ha | athletes' performance at multi-level | MATEMATHUUYECKAS ASSESSMENT OF
pMHUp P Ty p p .
CIIOPTUBHOW KOMaHIBI pa3sHOypOBHEBBIX copeBHOBaHMsAX. Ha | competitions. Based on the model, a | OLIEHKA KOHAWINU | SPORTSMAN'
OCHOBE MOJIEIH paspaboran | software prototype has been developed | CIIOPTCMEHOB, CONDITIONS,
Melnik  A.-V.V,,  Tkachenko  D.N. | mporpamMmMHBIii mpototui, | that makes it possible to verify the | OHEHKA ASSESSMENT OF
Automation of decision-making in the | mo3BomsromHit mpoBeputs | adequacy of the model based on an | DODPEKTUBHOCTU THE
selecting people for specific sports team aZeKBaTHOCTH MoIend Ha ocHoBe | analysis of the compliance of the rating | YHACTUA EFFECTIVENESS OF
aHaJiM3a COOTBETCTBHMsA pedTuHra u | and assessment of sportsman' conditions PARTICIPATION
OIICHKM KOHIHWIIMIA CHOpPTCMEHOB Ha | using experience of Chess.
npumepe Buja cropra «lllaxmarsny.
ﬁyﬂbTHMozzi(;;ZH Egggg?g;zi This paper presents a multimodal neural
network model, EYEPACS-ODR,
r;iiﬁmsn f;gg?ﬁcg_gii CTeHélIJ—I-I; designed for automated assessment of
Ha6eTquC§0ﬁ GTHI}IIOHaTHH o diabetic retinopathy (DR) severity from
51306 AKCHUSIM prna3H0r0 Ha fundus 1images. The architecture
Abx I/II)TCK 4 OGBOINHSCT BH3 aJIbilILIG; integrates visual features extracted
HpI/IBHaKI:fy P PISBHC?(aeMBIe K/IedViT— using  MedViT-Large with textual
Ll; rge ’H TEKCTOBBIE  OIHCAHMS descriptors of retinal lesions (MA, HE,
) nopaxermii  (MA, HE, EX, SE), | b SE)gencratedautomatically viathe | ) pprprgpegas DIABETIC
IMonskosa B.E., ITukanés f1.C. Pa3pabotka (bopMHpyeMbIe ARTOMATECKN YOLOR-CSP detection module. To PETMHOIIATIS RETINOPATHY.
HEHpOCETeBOW  Momenu IS OICHKH Mefo OI;Z YOLOR-CSP. Jlns yuéra account for the ordinal nature of DR HEIPOHHLIE i CETH. | NEURAL i
CTCTEeH! MUA0CTHYCCKON PETHHOMATUHU IO o }; OUCHHOCTH ’ CTya i stages, the model employs the CORAL- OPIIMHAJIHAS ’ NETWORKS
0 TaTBMONIOTMICCKUM U300PAKCHUAM  C f};/a6c1))n£13aﬂm HpUMeHseTCH Mo;;lm, Head ordinal regression module PECPECCHS ORDINAL ’
y4ETOM HEPaBHOMEPHOCTH KJIACCOB . _ | together with a multi-level loss function ’
opmmanat ppeCORAL | | WOTSTIMOIATIAOCT: | KEGRESSION
Poliakova V.E., Pikalev IA.S. Development HOTEDE Banoan}(I)p as CORAIEI f(I)Ical pairwise ranking loss. To enhance ’I[H ATHOCTHKA LEARNING
of a neural network model for assessing the loss ﬁ ’ airwise rar$in loss. C Lebio robustness, a two-stage training strategy DYHTYC- CHHMi(H MEDICAL ’
severity of diabetic retinopathy from HOBBImIéHHH & crc-)ﬁq;socm is introduced, allowing compensation HEP ABHOMEPHOCi"b DIAGNOSTICS
ophthalmic images with class imbalance a3paGorana 1B xaranﬁ}alm CTDATEIIS for severe class imbalance and domain PACIIPE/IEJIEHISI FUNDUS IM AdING
consideration L mossonmomay | Shifl across EyePACS, APTOS, and | (i o0 CLASS IMBALANCE
KOIZIHCHCI/I, OBATE I ameH}LiIﬁ Messidor datasets. Experimental results
P p demonstrate high accuracy of the
qucbanaHC — KIacCoB M JJOMEHHOE

cMmermenne mexay Habopamu EyePACS,
APTOS u Messidor. DkcrniepuMeHTHI

proposed model: F1-score = 1.00, MAE
= 0.01, and stable reduction of the
integrated loss function on the test set.

MOKa3au BBICOKYIO TOYHOCTh ) .
N Y _ | The findings confirm the effectiveness
npemioxkeHHo moxpenu: Fl-score = .
o of the multimodal approach and
1.00, MAE = 0.01, ycroituusoe | . ... . . . .
. highlight its potential for integration
CHIDKEHHE HWHTETPaJbHOW (QYHKIHH | . > . .
N into clinical DR screening systems.
NOTepPh  HAa  TECTOBOM  BHIOOPKE.




Pe3ynbrarel
3G HEKTUBHOCTD
moaxofaa M

HOATBEPKIAIOT
MYJIBTUMOJIAIBHOTO
JIEMOHCTPUPYIOT ~ €r0
NOTEHIMan Ul BHEAPEHUs B
KIMHUYECKUE CHCTEMBl CKPHHMHIA
JINa0ETHIECKON PETHHOIIATHH.

Cno6onun A.Jl., Cenusanos B.®., iBanos
A.B., Opnos PE. XsocroB A.A.
[TpornoszupoBanue 3ddekToB TEIIOBOI
JUCCUNAIMA  JHEpruuM  Jnedopmanud B
TEPMOYIPYTHX KOHCTPYKIHAX npu
TepMOMEXaHUIECKOH 00paboTKe

Slobodin A.D., Selivanov V.F., Ivanov A.V.,
Orlov R.E., KHvostov A.A. Prediction of
the effects of thermal dissipation of
deformation energy in thermoelastic
structures  during  thermo-mechanical
treatment

PaccMoTpeH  moaxon K OIGHKE
3pPEKTOB CBA3HOCTH TEIUIOBOTO W
MEXaHUYECKOTO TIOJIed TepMOYNpPYrHx
KOHCTPYKIIMA B  TIporjeccax  HX
TepMOMexaHudeckod o0paborkm. [l
OIIEHKH a¢dexra CBSI3HOCTH
NpeioKeHa  CHUCTEeMHas — MOJElb,
BKJIFOYAIONIAs TEPMOYIPYTHii OOBEKT,
PSKUMBI €r0 OOpabOTKH U YCIIOBHS
okpyxaromeit  cpensl.  [IpuBenena
pacu€THas cXemMa M pealu30BaH
BBIYMCIIUTENIBHBIA ~ OKCIIEPUMEHT  Ha
npumepe nporecca XOJIOTHOTO
¢dopmoBanus cranm. [lomydeHsl moms
nedopmanui, HaNpsHKEHUH u
TeMIIeparyp, MPOAaHATN3NPOBAHbI
PpE3yIbTaThI MOZETHPOBAHNUS n
COOTBCTCTBHC JaHHBIM HaTypHOIo
JKCIIEPUMEHTA. IToka3zana
HEOOXOIMMOCTh ~ y4yeTa JIOKAIbHOTO
W3MEHEHHsI TeMIeparypbl B  30HE
KOHTAaKTa C JINCTOBOM 3aroTOBKOH Npu
aHanmse TEPMOHAIPSKEHHOTO
COCTOSIHMSI ~ METaJula, a  TaKke
WCCIICZIOBAaHUN JMHAMHUKH  YCIIOBHH,
TIPUBOASIINX K Ppa3pyLIEHUIO
Martepuana. Ilpennaraemblii mnoxaxon
MOXXET OBITh UCTIONB30BAH B MPOLIECCAX
MEXaHMYECKOH, TEeIIOBOH 00paboTku
703078 XOJIOHOM nedopmanuu
TEPMOYTIPYTUX OOBEKTOB.

The article considers an approach to
assessing the effects of connectivity of
thermal and mechanical fields of
thermoelastic structures in the processes
of their thermomechanical processing.
In mathematical models, a system
model is proposed that includes a
thermoelastic object, its processing
modes and environmental conditions. A
calculation scheme is given and a
computational experiment is
implemented. The fields of
deformations, stresses and temperatures
are obtained, the modeling results and
compliance with the data of a full-scale
experiment are analyzed. The need to
take into account a local change in
temperature in the contact zone with a
sheet blank when analyzing the
thermally stressed state of metal, as well
as studying the dynamics of conditions
leading to the destruction of the material
is shown. The proposed approach can be
used in the processes of mechanical,
heat treatment or cold deformation of
thermoelastic objects.

MATEMATUUYECKOE
MOJIEJINPOBAHIE,
TEPMOYIIPYTOCTD,
DO®EKT CBS3HOCTH,
TEIUIOBASI
JIMCCUTIALTAS

MATHEMATICAL
MODELING,
THERMOELASTICIT
Y, CONNECTIVITY
EFFECT, THERMAL
DISSIPATION




B JAHHOM Hay4HOU pabote
paccMarpuBaeTcs aKTyaJbHas
npobiema oOecrieucHHs
HCKPOOE30MacHOCTH MOPTATUBHBIX
(TepeHOCHBIX) HHU3KOBOJIBTHBIX

YCTpOﬁCTBaX C HAIPSZ’KCHUEM NHUTAHUA

This scientific work addresses the
topical problem of ensuring intrinsic
safety in portable low-voltage devices

o 8 B, takum o0pazom, utoObl mpu | with supply voltages up to 8 V, such that HCKPOBE3OHIA:CHHOCT}J’ H\I“T,]RII NSIC SAFETY,
bepuranckuit U.A., Inancos A.IO., Ceunra ]I:OBHI/IKH,OBGHI/II/I KO IZ)TKOF’O SaMbIKaHII?IFI in the g\r/)eflt of 'f shof*)t circuit or wire AMHAMUHIEC _ | DYNAMIC MODEL,
M.B. Pacuernas OIICHKA p MOJEJIb, AYI'OBOU | ARC DISCHARGE,

nwm oOpbBa mpoBoma dHeprus He | break, the released energy does not
HUCKPOOE30NacHOCTH AKTHUBHO- PA3PA/, LOW-VOLTAGE
., | mpeBocxogmna moporoBoro 3HadeHws, | exceed the threshold value capable of
VHIYKTHBHBIX  SJCKTPHECCKHX — HCHCH | 0o o6roro BEI3BAaTH BOCIUIaMeHeHMe. | causing ignition. The study further HI3KOBOJIBTHBIE CIRCUITS,
B3PHIBOGE3ONACHOrO [Monyuun pa3BuTHE pacueTHBINA MCTO. develogs § com.utational m}c;thod for CETH, KOMITBIOTEPHOE | COMPUTER
HIIEKTPO00OpyROBAHH, plotiosad aHan};dsa I;JICKT qurc):mx enei Hﬂa anal zir; the pintrinsic safety of MOJEJTMPOBAHIIE, SIMULATION,
OPTaTHBHBIE IPHOOPBI p H yzng he 4 BOCIUIAMEHSIIOIIASL | IGNITION ENERGY,
uckpobezonacHocTh. KommbroTepHas | electrical circuits. The computer model
MOJENh  METOoAa HOBaH H f this method is based on a dynamic ar OHEPTI, CONTACT
Bershadskii IA., Gladkov A.IU., Sechina P‘I’:ewq K‘;O’I , O;HO ar . ra fnt S tf n° ms dalsethzt y am ¢ f‘; PASMBIKAHUE INTERRUPTION,
M.V. Study of hydrodynamics of | * ;‘Hm;;ﬂo one qmbf;’ao Og ire”i‘tlp af . t"r © o hh‘j"cou ; ar‘l’d KOHTAKTOB, INDUCTIVE-
submersible heat exchange element with ﬁf o - y CKOIO(‘)I(I:‘;L fncl?lorll’ C;‘n d?tfors;ss‘z chcagtis(f’rfzf’ this | AHAYKTHBHO- RESISTIVE CIRCUIT,
annular tubes for apparatus with fluidized « 11\)/IM Tap - H H’ JI; st r;gl thod will ena‘t;l pp timization of PE3SUCTUBHASA  LEIIb, | PORTABLE
bed B0 HJZ’:IMHH Hus. [IpuMeHeHH Y;(; a le tr(; al circuit ear:l)r?l ter: a(?c t}(l) HOPTATHBHBIE DEVICES,
OCTUIAMCHEHMA. -1 IPUMCHEHIE METOAA | electrical clreult - parafheters ¢ | IPUBOPBI, MICROCAP | MICROCAP
MO3BOJIMT Ha craguu paszpabotkm | design stage of portable instruments-
MEPEHOCHBIX TPUOOpoB  (romoBHBIX | such as cap lamps, gas analyzers,
CBETHJILHHUKOB, ra3oaHann3aTopos, | control panels, etc.
I1yJIETOB YIIpaBIICHUSA 5 T.1)
ONTUMU3UPOBATH apaMeTpsl nx
EKTPHUUYECKHUX CXEM.
B pabote paccmaTpuBaroTCsl KpUTEPUU
s deKkTUBHOCTH paboTsI rpynn
KOTEJIbHBIX B macmrabax | The paper discusses the criteria for the
buprokos A.b., Tloxos C.B. Kpurepui NIPOM3BOJCTBEHHBIX  moapasnenenui | efficiency of boiler groups on the scale
s dexkTuBHOCTH TEIUIOreHEPUPYFOIIUX ) . . BOILER HOUSE,
N U teroreHepupytomux | of production units or heat-generating | KOTEJIbBHAA, KILI,
OPEAIPUATHA U NPOU3BOIACTBCHHBIX . . EFFICIENCY,
. NpeAnpusTHA B IeloM, a Takoke | enterprises as a whole, as well as the | TEIIJZIOBASI  OHEPT'UA,
MoJIpa3AeIeHUM, SKCIUTYaTUPYIOIINX . . . THERMAL ENERGY,
3¢ PeKTHBHOCTh OTeNbHBIX KoTenmbHBIX | efficiency of hotel boiler rooms in the | SJIEKTPUYECKASA
KOTEJIEHBIC YCTAaHOBKH ) . ELECTRICAL
B pa3pe3e Bcero mpenmpustus. | context of the entire enterprise. The | DSHEPT U
[pennoxeHHsie e roposed criteria can be used to | DODEKTUBHOCTD ENERGY
Biriukov A.B., Polkhov S.V. Efficiency | = P /TIOCHHBE KPHTCPIH | proposed - critena u ’ EFFICIENCY, FUEL
. . . nenecoodbpazHo  ucnonb3oBarh s | determine the priority of measures for | PACXO/] TOILJIMBA
criteria for heat-generating enterprises and . . CONSUMPTION
roduction units operating boiler plants OnpeneIeHus odepennoctu | modernizing boiler plants at heat-
p MIPOBEICHUS MEpPOTPHUATHH mo | generating enterprises.

MOJZIEPHU3ALUU KOTEJIBHBIX YCTaHOBOK
TEIJIOTCHEPUPYIOLUX IPEIPUITHH.




Xucmarymnud  A.C., XacanoB [/
Pa3paboTka uCHBITaTeNFHOTO CTEHNAA JUIS
WCCIICIOBAaHNUS TEMIIEPAaTypHOTO TIONS B
cucreme OXJTAXKICHUS MAacCIISTHOTO

B JIAHHOU pabore BBIIIOJTHEHO
HCCIIENIOBAHUE TEMIIEPATYPHOIO TIONA B
CHCTEME OXJIAXKICHHS TPaHCOPMATOPHOTO

Macma  OpU  pasHbIX  Harpy3kax.
IpencrapneHa  co3maHHas — yCTaHOBKA
UCIIBITATENIHEHOTO CTeHAa,

NPSIHA3HAYCHHOTO Ul MCCIICAOBAHMS
Temreparyproro norst. [Tokaszan u onmcas
TIPHHLIAT pabOThI MCTIBITATENTFHOTO CTEHIa
[0 OINpeIeNeHHI0 BKJIaja, BHOCHMOIO

In this paper, a study of the temperature
field in the transformer oil cooling
system under different loads is
performed. A created test bench setup
designed to study the temperature field
is presented. The operating principle of
the test bench for determining the
contribution made by bubbling to the

TparchopMaropa Ipu pa3HBIX Harpy3kax B | Oapboraxxem B obmmii  mporecc | overall heat exchange process is shown %/Z%HC}E;{(I))}I)?/{ ATOP. OIL TRANSFORMER,
eTH TeruooOMeHa. [Ipencrarienst pesynsrarl | and described. The results of the HATPY3KA ’ LOAD, THERMAL

MPOBENEHHBIX OIBITOB, TIOKAa3bIBAIONIME | experiments are presented, showing the TETUIOIP O’B OJIHOCTb CONDUCTIVITY,
KHismatullin  A.S., KHasanov D.D. | mepemenmBanie Macia, Bbi3biBacMoro | mixing of oil caused by bubbling of BAPEOTAJK ’ BUBBLING
Development of a test bench for studying | 6apoornpoBaHnemMm BCIUTbIBarOMX | rising bubbles. During the work, the
the temperature field in the cooling system | my3sipskoB. B xone pabotsl 0611 onpeziesien | optimal operating mode of the power oil
of an oil transformer under various loads in | onTuMaibHBI pexkuMm pabotel cuioBoro | transformer was determined on the
the circuit MacIsiHOTO TpaHcdopMaropa Ha coznanHol | created laboratory model. The study has

maboparopHoit  Momerm.  Mccienoeanwe | both scientific and applied significance,

MMeeT KaK HaydHOe, TaK W MPHKIAIHOE | since it opens up opportunities for

3HaYCHHE, TIOCKOJIBKY OTKpBIBaeT | creating new varieties of cooling

BO3MOKHOCTM JUI1  CO3IaHMsA HOBBIX | systems for industrial installations.

PA3HOBUAHOCTEM CHUCTEM  OXJILKICHUS

TPOMBIIIJICHHBIX YCTAHOBOK.

[pusenen AJITOPUTM yucienHor | An algorithm for numerical optimization of

onTAMM3AMK  peKMMOB  aBipkeHus | the driving modes of a hybrid electric

THOPUTHOTO TeKTpoMOOIIsS B yenoBusix | vehicle in the conditions of the NAMI-2

mikia HAMM-2 1o  kpurepuro | cycle is presented according to the criterion

HaUMEHBIIETO  yAensHOrOo  pacxoma | of the lowest specific fuel consumption, as

ToIMBa, a Takke  HamOombimero | well as the largest amount of energy INTERNAL

KOJIMYecTBa TIONYYeHHOW B pesyisrare | obtained as a result of the operation of the + | COMBUSTION
Topowankun  C.A., — Kupees  A.B. paboTsI I[BCﬂqu/I BaHaCSHHZ)IJ;IL B | internal combustion enginepand stored in ABC, YAEJLHbIN ENGINE, SPECIFIC
JIBmkeHNe THOPHUAHOTO IEKTPOMOOMIIS B . . PACXO[ TOIUIMBA,

akKymyIsTope sHeprun. OnpezeneHo, uto | the battery. It is determined that when o FUEL
wcne HAMH-2 TpH TIPOXOXKICHNH aKTHMBHBIX Y4acTKoB | passing through the active sections of the gﬁgiﬁggﬁg];ﬂ 5 CONSUMPTION,
Gorozhankin  S.A. Kirecev AV The | WK ¢ Kkod(hpHImeHTOM Harpy3kd Ha | cycle Wi'th a lqad factor on 'th'e intemal OITUMI3ALIAS ’I_[I/IKH HYBRID ELECTRIC
movement o fahybri’ d electric vehicle in the JABC Omm3kom k 1, sHeprum ymaercs | combustion engine close to 1, it is posmble JBVDKEHMSI I’{ AMI-2 VEHICLE,
conditions of the NAMI-2 cycle 3aracTh  JIOCTAaro4dHo, 4ToOBI, uepenys | to store enough energy so that, alternating CKBAYKHOCTE | OPTIMIZATION,

3apsiIKy aKKyMyJATOpa W JIBHXKEHHE OT
JIEKTPONBUTATENS,  BBIOJIHUTE Pt
IMKIOB 3a ee cuer. Ilpu BBIOOpE
onTuManbHONM Harpy3ku Ha JIBC u
AQHAJIOTMYHBIX YCJIOBUSIX YJIAeTCsl IOCTHYb
CHIDKEHHS ITyTEBOTO PAcxoa TOILIMBA B
12%.

between charging the battery and moving
from the electric motor, a number of cycles
can be performed at its expense. When
choosing the optimal load on the internal
combustion engine and similar conditions,
it is possible to achieve a 12% reduction in
travel fuel consumption.

NAMI-2 DRIVING
CYCLE, BOREHOLE
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B crarbe paccmarpuBaercs mnpobiema
pacdera pereHepaTUBHBIX TOPENIOK IS
HarpeBaTesIbHbIX neyven,
AKIIEHTUPYETCS BHHMaHUE Ha
HEJO0CTaTKe AOCTYMHBIX HWHXXEHEPHBIX
METONIUK JJISl pacdeTa TeIT000MEHHBIX
HacaJOK pEreHepaTUBHBIX TOPENIOK.
[IpencraBneHa ycoBEpLIEHCTBOBAHHAS
HMHXEHEpHasl METOAMKA, OCHOBAHHAsI HA

The article addresses the issue of
calculating regenerative burners for
heating furnaces, focusing on the lack of
available engineering methods for
calculating heat exchange nozzles of
regenerative burners. An improved
engineering method is presented, based

WHKCHEPHOH  METOIAWKH  OIPEICICHUS MaTeMATHCCKOIH MOS0 a mathematical model of heat ENERGY
OCHOBHSX - aMé‘T o IEaHHKOBOﬁ TenooBmennbx  mpomeccos | O 8 MG WOE O DE | SHEPTOOOOEKTUBHOC | EFFICIENCY,
TETI000MEHHOI Eaca IE)I/I ereHe gTI/IBHoﬁ WIaPHKOBOH PCrCHEPATHBHON HaCaIie, re ener%ltivep nozzle verified Tb, ~PETEHEPATUBHAS | REGENERATIVE
TOPENKH P P BEpHQUIHMPOBAHHOI exg erimentall The ’ well-known FOPEJIKA, BURNER, HEAT
p SKCIIEpUMEHTaIbHO. B u3BecTHyO P Y- . TEIIJIOOBMEH, EXCHANGE, HEAT
method has been refined to determine
Nachkebiia ~ N.S Biriukov ~ A.B. | MY BHECCHO YTOUHCHHE, || e effective temperature difference PELEHEPATUBHA _ | BALANCE,
P . . " | CBSI3aHHOE C OIpeJIeJICHUEM BEITUYHHbI . HACAJIKA, TEIUUIOBOU | REGENERATIVE
Refinement of  the engineering . between combustion products and
. .~ | IEHCTBYIOLLETO TEMIIEPATYPHOI'O . . BAJIAHC, METOJIUKA | NOZZLE,
methodology for determining the main nozzle material. The calculation
Haropa Mexay NpoLyKTaMH CTOPaHUs U . PACUETA CALCULATION
parameters of the ball heat exchanger MATCPHATIOM HACAIKH Ormucan algorithm for parameters of the ball METHOD
nozzle of a regenerative burner aJ‘IFOpI/ITM act{eTaﬂ .na AMCTDOB nozzle of a regenerative burner is
I II; <OBOi cha a ereHepaTnsgoﬁ described, based on initial data of the
o I;HKH a3 }(f[ 1/1171351 a I/II)CXO HBIX technological process. The result is a
p ’ pyrort A method that allows for sufficient
JAHHBIX TEXHOJOTHYCCKOIo ITponecca. accuracy in pre-project thermal
Pesynsratom  ABICTCA vMeTOHHKa’ calculation of heat exchange nozzles of
MO3BOJISIOMIAS C AOCTATOUHON TOUHOCTD | e
MPOBOJUTH NMPEIIPOECKTHBIM TEMI0BON & '
pacdeT  TEIUIOOOMEHHBIX  HacaaoK
pereHepaTuBHBIX TOPEJIOK.
B pabore npoBezseHa olieHKa ITyMOBOTO
3arpsi3HEHUSI  OT  NPENNpHUSITHH 110
PEMOHTY u obcmyxuBannto | The paper assesses noise pollution from . INDUSTRIAL NOISE
Kpasuenko M.B., Tonkaués O.B. BnusiHue | aBroTpaHcropra Ha — OKpyxkatomiyro | motor vehicle repair and maintenance | [IPOMBIIIJIEHHBIN MOTOR VEHICLE ’
orymMa oOT TPeNupUsATHA MO pPEeMOHTY H | Cpeoy W UeloBeKa, mpoBelmeHa | enterprises on the environment and | IIYM, T[PEANPUATUA REPAIR AND
00CITy)KUBaHHUIO TpaHCIIopTa Ha | XapaKTepUCTHKa MCTOYHWUKOB ITyMa Ha | humans, characterizes noise sources | [I0 OBCIIYKUBAHUIO U MAINTENANCE
OKpPY>KAIOMIYIO CPEey U YeIOBEeKa mpuMepe KOMIUIeKca mpennpusatuid mo | using the example of a complex of | PEMOHTY ENTERPRISES
PEMOHTY u obcnyxuBanuto | motor vehicle repair and maintenance | ABTOTPAHCIIOPTA, NOISE POLLU:FION
Kravchenko M.V., Tolkachev O.V. Impact | TpaHcnopra, KOTOpbIit pacnionaraercs B | enterprises located in close proximity to | IITYMOBOE OF THE
of noise from transport repair and | HEHOCPEACTBEHHOMU Onmm3ocTH K | aresidential area, calculates the level of 3AI'PABHEHUE ENVIRONMENT
maintenance enterprises on the | sxmtomy MaccuBy, mpoBenéH pacueT | noise pollution from noise sources, and | OKPYXAIOIIENU CPEJIbI, NOISE LEVEL ’
environment and humans YPOBHsI IIIYMOBOTO 3arpsi3HeHHsi OT | proposes measures to reduce noise | PACHET YPOBHS HIIYMA CALCULATION

HCTOYHHUKOB nryma, a TaKxke
MPEJIOKEHBI MEPONPUATHS 1o
CHIDKEHMIO YPOBHSI ITyMa.

levels.




Cepatok AN, beneuxuii s.0.
OCOOCHHOCTH ~WICIIONB30BAHUST  TBEPIBIX
KOMMYHAJBHBIX OTXOJIOB IPH TONTYyYCHUH
BOJIOPOJIA IS DIIEKTPOTPAHCIIOPTa

Serdiuk A.L, Beletskii [A.O. Using
municipal solid waste to produce hydrogen
for electric vehicles

B cBi3u c¢ pocrom cmpoca Ha
BOJIOPOJHOE  TOIUIMBO  HEOOXOAUMO
HapalllMBaTh TeMIIbl €ro nojay4yeHus. B
paboTe paccCMOTpEeH METOI MONTyYCHHUS
BOZOpOZa U3 TBEPIABIX KOMMYHaJIbHBIX
orxoAoB. Jlyjig Hadana M3 OTXOAOB
MOJIy4aloT ra3 METaH, Jajee U3 HEro
[OCJI€ OYMCTKM IOJY4YaloT BOAOPO..
I[Ipy mnomydyeHuu BomOpOma TaKuUM
METOIOM HEOOXOAMMO IMPOBOIUTH €r0
OUUCTKY OT IpHUMECcEd INpU IOMOILU
XOJIOJHOU BOJBI.

Due to the growing demand for
hydrogen fuel, it is necessary to increase
the rate of its production. This paper
discusses a method for producing
hydrogen from solid municipal waste.
The process begins with the production
of methane gas from the waste, which is
then purified to produce hydrogen.
When producing hydrogen using this
method, it is necessary to purify it from
impurities using cold water.

TBEP/IBIE
KOMMYHAJIbHBIE
OTXO/IbI, METAH,
BOJIOPOJI, OUHNCTKA,
MEPEPABOTKA

SOLID MUNICIPAL
WASTE, METHANE,
HYDROGEN,
CLEANING,
PROCESSING




