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B nmanHOIf paboTe MPUBEACHO OMHCAaHUE

MH()OPMALIMOHHO-U3MEPHUTENLHON U . . . .
[Tanapun B.M., Macnosa A.A., I'pummaxoBa | ynpaBisioniel CHCTEMbl MOHUTOPHUHIA rTnI:;SLi?Ezr iiiicrllc)gitgle lsfg;emrr?mg; .
0O.B. CoBepIICHCTBOBAHUE | DKOJIOTMYECKOTO COCTOSTHUS monitoring  the ecologicaly state  of OKOJIOTMYECKNUN ENVIRONMENTAL
nH(OPMALMOHHO-N3MEPHUTENBEHBIX u | aTMOC(EpHOTrO BO3IyXa IPOMBIIIIEHHO atmospheric  air  in  industrially MOHUTOPHHTI, MONITORING, AIR
YIOPAaBIIOIUX  CHUCTEM  MOHHUTOPHMHIA | PA3BUTBIX TeppUTOpUIL KaK developed territories as the most 3ATPABHEHUE POLLUTION,
HKOJIOTHIECKOTO COCTOSHUS aTMOC(EpPHOTO | Ba)KHEUIIIETO HHCTPYMEHTA important tool for monitoring and ATMOC®EPBI, SITUATIONAL
BO3IyXa MIPOMBILIIEHHO Pa3BUTBIX | MOHUTOPHUHIA U YIIPABJICHU Ka4€CTBOM managing  environmental  quality, CUTYALIMOHHBIN CENTER, DECISION-
TeppUTOpU OKpY)XaloIlel cpeapl, OCOOEHHO B especially in large industrial centers an (i HEHTP,  IPUHAITHE | MAKING,

YCIOBHAX  KPYMHBIX MPOMBIMIIEHHBIX | Lt o o diagram of the PEINEHUNMN, INFORMATION AND
Panarin V.M., Maslova A.A., Grishakova | meaTpoB u ropomoB. IIpencraBmena prop(;se d system is presented, as well as NHOOPMALIMOHHO- MEASURING
O.V. Improvement of information- | cTpykTypHas cxema mpemIaraeMoi the structure of the Govemor:s situation N3MEPUTEJIbHAA SYSTEM,
measuring and control systems for | cucteMbl, a  TaKke  CTPYKTYpPbI . o CHUCTEMA, INDUSTRIALLY
monitoring the ecological state of | cutyanuonnoro nenrtpa ['yOepharopa, center, tlzie en\{lror}mental momtorlln & | IPOMBIIIJIEHHO DEVELOPED
atmospheric air in industrially developed | meHTpa 3KOJIOTHYECKOTO MOHHUTOPHHIA ce;nter ar:. rilopltorllng POSLS. Exar;qp ES PA3BUTAS TEPPUTOPHA | TERRITORY
territories U 1mocToB MoHuTOpHHra. [IpnBeneHsl of practical -implementation ot the

IpUMEphl TNPaKTHYECKON peann3aiiuu system are given.

CUCTEMBL.
IllenexoBa O.I., YUepuuxosa JI.B., benuk | [IpoBeneH aHamu3 METONOB OLEHKH The analysis of methods for assessing ?E%I}SE]IELITY’ RATE,

z;ﬁ;; Iﬁ"“}?jﬁf&‘ggg?ﬁ ?;‘:fe‘z Xiﬁ?ﬁﬁi ;Iif;(’)“gcﬁm POE:MOTGZ;‘:;;‘;?E the reliability of radio engineering | HAJEXXHOCTb, METOJI, | EXPRESS METHOD,
. ) devices is carried out. The growth of | BEPOSITHOCTD TIME TO FAILURE,
YCTpOHCTS COBPEMCHHBIX PATHOTEXHIHCCIHX complexity of modern radio engineering | BE3OTKA3HOW PABOTHI, | PROBABILITY  OF
. | YCTPOHCTB  TpeOyer  YTOMHEHMS | 4o oo oiires  clarification  of | PATMOTEXHUYECKUE | FAILURE-FREE
SHelekhova O.G., CHernikova L.V., Belik | MeTom0B OLIEHKM HX OE30TKAa3HOCTH. . . L -
T.V., Dolbeshchenkov V.V. Analysis of | BeisiBiieHbl OCHOBHbIE HampaBCHUs methods'for assessing their r ehabl].lty' YCTPOUCTBA, OPERATION — AND
methods for assessing the reliability of | ycoBepuiencTBoBaHus Mozesein Th,e main d1rect10n§ for. improving | SKCIPECC-METO] RADIO
radio engineering devices HAEKHOCTH reliability models are identified. ENGINEERING
. DEVICES
HaymoB M.A., Kapnosckuii A.lO., | B crarbe paccmarpuBaercs BimsHue | The article discusses the impact of WIRELESS
Kypnocop B.I. I3yueHue BiusHHE | CKOPOCTH KomupoBanusi Ha KitoueBble | encoding speed on key parameters of | BECIIPOBOJHAS CBS3b, | COMMUNICATION,
CKOPOCTH KOJAMPOBAHMSI Ha pAacCTOsSHUE, | MapaMeTphl Tepemaud JaHHbBIX 10 | LoRa wireless communication: | CKOPOCTb ENCODING  RATE,
BpeMsi M CKOPOCTh Tepelauyd JaHHBIX Mo | OecrpoBomHOI cBsi3u LoRa: paccrosmue, | distance, time, and speed. An | KOAMPOBAHUA, TRANSMISSION
OecnipoBoHOi cBsizu LoRa BpeMsi U CKOPOCTb. Ipoeenén | experiment was conducted using the | PACCTOSHUE DISTANCE,
SKCIIEPUMEHT ¢ UcTonb3oBanueM monyiast | LoRa  SX1278 module and the | IEPEJAYN, BPEMS | TRANSMISSION
Naumov  M.A., Karpovskii A.IU., | LoRa SX1278 u wmuxpokorTpomiepa | STM32F103C8T6 microcontroller | [IEPEJAUN, CKOPOCTH | TIME,
Kurnosov V.G. Studying the effect of | STM32F103C8T6 mpu  pasmmuneix | under different signal-to-noise ratios | [IEPEJAYN, LORA, | TRANSMISSION
encoding speed on the distance, time and | oTHomeHMIX CHTHA/IITyM u | and spectrum spreading factors. It was | ATIITIPOKCUMAILIMA, RATE, LORA,
data transfer rate over the LoRa wireless | koadduumenrax pacumpenus cnekrpa. | shown that the encoding speed of the | OILIMBKA APPROXIMATION,
connection Ioka3aHo, 4To CKOpPOCTh KomupoBauus | transmitted packet affects the distance ERROR




IepeaBaeMoro  IMakeTa BMAET Ha
paccrosHue, TPOWACHHOE CHUIHAJIOM,
BpeMs], 3aTpadydBacMoOe Ha Iepenady, 1
OOIIyI0 CKOPOCTh TIepefayd JIaHHBIX.
IlpuBeneHs!l fJaHHBIE O HECKONBKHX
IKCTIEPHUMEHTAX, TIPOBEACHHBIX B
pasMMUHBIX  ycloBwsX. IlIpencraBrneH
BCECTOPOHHHUI AHAITI3
9KCTIIEPUMEHTAIBHBIX JaHHBIX, B KOTOPOM
oOpamaeTcss BHUMAaHME Ha UETKHE
3aKOHOMEPHOCTH u KOppeIIsILHy,
HaOJIoaeMble B XOZI€ OKCIEPHUMEHTA.
IIpoBenena arIpoOKCUMAaLUs
OKCIICPUMCHTAJIbHBIX JaHHbIX n
TIOCTPOEHBI COOTBETCTBYIOIIHNE rPadHKU.

traveled by the signal, the time required
for transmission, and the overall data
transfer rate. The article presents data
from several experiments conducted
under  different  conditions. A
comprehensive  analysis of  the
experimental data is presented, which
draws attention to the clear patterns and
correlations observed during the
experiment. The experimental data are
approximated and the corresponding
graphs are constructed.

OctpoymoB O.A., bazup 1., berakoBckuit

MM., Jlenemkua O.M. Meroauka
NPEJMKTHBHOTO  KOHTpONISL  Ipolecca
(bYyHKIIMOHMPOBaHUS CJIO’KHOM

TEXHUYCCKOM CUCTEMBI

Ostroumov O.A., Bazir G.I., Bychkovskii
M.M., Lepeshkin O.M. Method of
predictive control of the functioning
process of a complex technical system

Jnst obecrieuennst (yHKIMOHAIBHON
YCTOWYHMBOCTH CHCTEMBI HEOOXOIMMO B
mo00H  MOMEHT BpEMEHH HMETh
nHGOPMALIMIO O COCTOSHHU CHCTEMBI.
Jiist 9TOM 11enM B cCHcTeMax yIpaBlICHUS
UCIIONB3YeTCs cucTeMa KoHTpois. Llens
WCCIIEIOBAHUS:  pa3paboTKa  MOJIEIH
NPEIUKTHBHOTO KOHTPOJISA TIpolecca
(bYHKIIMOHUPOBAHUSI CIIO)KHOU
TEXHUYECKOW CHCTEMBI, TO3BOJIAIONICH
COKpaTHTh KOJHMYECTBO H3MEpPEHHH,
UCIIONB3YeMBIX B CHCTEME 3a CueT
UCTIONIb30BAHMS npoduis
(YHKIIMOHUPOBAHHS CHCTEMBL.
MeTozbl: UCIONB30BaHUE ITPOLIECCHOTO
MOAX0Ja, METOABl TEOpHu Trpados;
METOJBl TEOPHUH MAaTpHIl, METOIbI
TEOPUH MHOXKECTB.

PesysnpraTel: pa3paboTaHa MeTOIMKa,
MO3BOJISIIOIIAS COKPATHTh Harpys3Ky Ha
cHCTEMY KOHTPOJIA 3a cuer
YMEHBIICHUS KONNYECTBO H3MEPEHUH
nH(pOpPMannH, IepefaBaeMol B CHCTEME
KOHTpOJIS, CHUCTEME YIIpaBICHHUS U
cBsi3u. [IpakTtuueckas 3HAYMMOCTb:
pe3yabTaThl HCCIENOBAaHHS MOTYT OBITh
UCIIOJIb30BaHbI NIPH IPOEKTHPOBAHUH U
MOCTPOCHUHM  PA3IMYHBIX  CIIOXKHBIX
TEXHUYSCKHX CHCTEM.

To ensure the functional stability of the
system, it is necessary to have
information about the state of the
system at any time. For this purpose, a
control system is used in control
systems. Objective of the study: to
develop a model of predictive control of
the functioning process of a complex
technical system, which allows to
reduce the number of measurements
used in the system by using the system
functioning profile.

Methods: using the process approach,
graph theory methods; matrix theory
methods, set theory methods.

Results: a technique has been developed
that allows to reduce the load on the
control system by reducing the number
of measurements and information
transmitted in the control system,
control and communication system.
Practical significance: the results of the
study can be used in the design and
construction of wvarious complex
technical systems.
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JI.C. Ucnons3oBanue
OaifecoBCKOTO TmoaxXoma K 00paboTKe
JAHHBIX U TOPUHITHIO  PEUICHUH B
HH()OPMATMOHHO-U3MEPUTENBHBIX
CHUCTeMax JUIs TOBBINICHUS TOYHOCTH B
YCIOBUSIX HEOMPE/ICICHHOCTH u
HETOIHOTHI HH(pOPMALIUH

3BsITHH

Zviagin L.S. Using a Bayesian approach to
data processing and decision-making in
information and measurement systems to

improve accuracy in conditions of
uncertainty and  incompleteness  of
information

CoBpeMeHHbIE nH(pOpPMALMOHHO-
HU3MEPUTEIILHBIE CUCTEMBI
CTaJIKUBAKOTCA c BO3pacTaromei

CJIOXHOCTBIO 33/1a4 00pabOTKH JTaHHBIX

B YCIIOBHUSAX 3HAYUTEILHO
HEOIIPEICIICHHOCTH BXOIHBIX
mapaMeTpoB " HEMOJIHOTHI
HU3MEPUTEEHON nHPOPMALINH.
BailecoBckuil 1MOIXOx NPEACTaBIISET
MaTeMaTHIeCKHA 000CHOBaHHYIO
mapagurMy — JUii  KOJHMYECTBEHHOU
OLICHKH 31 YIIpaBIEHUS
HEONPeeIEHHOCTHIO yepe3
MOCJIENOBATENbHOE 00HOBJIEHHE
BEPOATHOCTHBIX MOJIEJieil Ha OCHOBE
MOCTYMAIOIIUX M3MEPUTENbHBIX
aHHBIX. Iensro HCCIIETOBAaHUS
SBIISICTCS  pa3paboTKa  KOMILICKCHOM
METOIOJIOTHHI MIPUMEHEHUSI
0alleCOBCKHUX METOJI0OB B

nH()OPMAIMOHHO-N3MEPUTENBHBIX
CUCTEMaxX JJsl MOBBIIIEHUS TOYHOCTH
OIIGHKH COCTOSIHUSI KOHTPOJHPYEMBIX

00BEKTOB u HaJIe)KHOCTH
NIPUHAMAEMBIX pELICHUMN.
OKcIepUMeHTaIbHAS BepupUKaLUs
MPOBOJMIIACh Ha 0a3e MHOTOKaHAIIbHOM
N3MEPHUTEILHOMN CUCTEMBI
MOHHUTOPHHTA TIPOMBIIIJIEHHOTO
o0opynoBaHus, BKIOYaOImEeH 156

N3MEPHUTENBFHBIX KaHAJOB PAa3IMYHOM
(u3HIeCcKOl IPUPOABI C HETIPEPHIBHBIM
cOOpOM JaHHBIX B TEUCHHE § MECAIEB

2024 rtoma. PesympraTel TOKa3aIH
MOBBIIIIEHHE TOYHOCTH W3MEPEHWH Ha
18,3% npu CHUKCHHUH
CpeAHEeKBaIPaTUIHON OLINOKH
nporuosupoBanus  Ha 24,7% 1o
CpPaBHEHUIO c TPaaMLOHHBIMU
JIETEPMUHUCTUYECKUMH METOJIaMHU.

BaiiecoBckasi KanMOpOBKa CEHCOPHBIX
chucteM  o0ecredmia  COKpalleHHue
BPEMEHH aJalTaluy K H3MEHSIIONIAMCS
YCIIOBHSIM DKCIUTyaTanuu ¢ 45 mo 12

Modern information and measurement
systems face an increasing complexity
of data processing tasks in conditions of
significant  uncertainty of input
parameters and incompleteness of
measurement information. The
Bayesian  approach  provides a
mathematically sound paradigm for
quantifying and managing uncertainty
through  consistent updating of
probabilistic models based on incoming
measurement data. The aim of the
research is to develop a comprehensive
methodology for applying Bayesian
methods in information and
measurement systems to improve the
accuracy of assessing the condition of
controlled objects and the reliability of
decisions. The experimental verification
was carried out on the basis of a
multichannel measuring system for
monitoring industrial equipment, which
includes 156 measuring channels of
various physical nature with continuous
data collection for 8 months in 2024.
The results showed an increase in
measurement accuracy by 18.3% while
reducing the standard error of
forecasting by 24.7% compared with
traditional  deterministic = methods.
Bayesian calibration of sensor systems
has reduced the adaptation time to
changing operating conditions from 45
to 12 seconds, while reducing false
alarms of the diagnostic system by 42%.
The practical significance of the work
lies in the creation of a theoretical basis
for the design of adaptive information
and measurement systems of a new
generation capable of operating in
conditions of multifactorial uncertainty
with a quantitative assessment of the
reliability of measurement results.
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CeKyH]I npu OJTHOBPEMEHHOM
CHIDKEHMH JIOKHBIX  CpaOaThIBaHHIA
CUCTEMBI JUArHOCTHMKM Ha 42%.
[IpakTHyeckas 3HAYUMOCTH PAOOTHI
3aKJIFOYACTCS B CO3JIaHUU
TEOPETHUYECKOM OCHOBEI IS
MIPOEKTUPOBAHMUS aJlalITHBHBIX

nH(pOPMAIMOHHO-N3MEPUTENBHBIX

CHCTEM HOBOTO ITOKOJIEHUSI, CTIOCOOHBIX
(YHKIIMOHUPOBATH B YCIIOBHSIX
MHOT0()aKTOpHOH HEOIIPEAEIEHHOCTH C

KOJINYECTBEHHOM OLIEHKOM
JIOCTOBEPHOCTH Ppe3yabTaToB
HU3MEpEHU.
B crarbe wuccrnenyercs HaleXHOCTb
2::::(1?1)1{;5;01\4Oizizzcﬁizmqlﬁiﬁz The article examines the reliability of
dbaxo OBy I oaianmn oBaHa Free Space Optical communication
KOMHHI;KCQM MaTeMaIT) aeCKas N?O)ICJ'IL links under meteorological constraints.
Spemxo .M., Typynamos B.B., fIpemko | uHTerpupyromas TCOMETPUYECKUE, aAnal(;Oz I:glei(ha:naitﬁfer;?;z:l grg(())r(rlleeltriclss
W.H. KonmdyecTBeHHas OIICHKAa BIWSHUS | aTMOC(hEpHBIC U TypOyIEHTHBIE TOTePH atmospheric, and turbulence losses FSO, ATTENUATION,
METEOPOIIOTHIECKHAX (hakTOpOB Ha | Ha OCHOBE pEeTHOHATBHBIX . . . AOJIC, 3ATYXAHUE,
. using regional climate data. Methods METEOROLOGICAL
HaAEKHOCTh aTMOC(EpHBIX ONTHYECKUX | KIMMATHYCCKUX  JAaHHBIX. MeTonsl | . . . METEOPOJIOI'MUECKAS
JINHUH CBSI3U BKJIIOYAIOT ~ aHalU3  AMIIUPHUYECKUX include analysis of  empirical JAJIBHOCTb VISIBILITY RANGE,
SABHCHMOCTEH MeTeo ono?nqecxoﬁ dependencies of  meteorological BUIMMOCTH COMMUNICATION
p visibility range, verification of signal ’ RANGE,
IAremko D.I., Turupalov V.V., [Aremko | maibHOCTH BHIUMOCTH, BepHU(BHUKAIIHIO . JAJIBHOCTD CBsI3U,
o propagation formulas (Beer-Lambert RELIABILITY,
LN. Quantitative assessment of the | popmyn pacnpocTpaHeHus cuUrHAIA law), and assessment of failure HAJIEXHOCTS, TIOTEPU, LOSSES. BIT ERROR
influence of meteorological factors on the | (byrepa-Jlambepra-bepa), OIICHKY ’ BUTOBAS OLINBKA ’

reliability — of  free

communications

space  optical

BEPOSTHOCTH c00s 4epe3 OUTOBYIO
omn6ky (BER = 107°). YcranosneHo,
YTO JUTS TPACC JITMHON 5 KM B YCIIOBHUSX
Psi3anu HenocTynmHOCTh cocTaBisieT 23
nIHs/Ton. BBIABICH (QyHIAMEHTaIbHBIN
npenen Hanexxaoctu: 0.3% cOoes maxe
MIPH UACATHHON BUIUMOCTH.

probability via bit error rate (BER = 10-
5). It is established that for 5-km links in
Ryazan, downtime reaches 23
days/year. A fundamental reliability
limit of 0.3% failure probability persists
even under ideal visibility conditions.

RATE




B CTarb€  MCCIENOBaHbI METOIbI
VIIPaBJIEHUS TIPOLIECCOM BBIIUIABKU CTAIIH
B KUCIIOPOJHOM KOHBEpTEpE C BEPXHEH

MPOTYBKOH. IIposenen aHasM3
TPaJUIHOHHBIX MOJIENICH U COBPEMEHHBIX
TIOIXOI0B (meiipocern, (poBbIe

JTBOMHWKY, THOPHIHBIC CHCTEMBI U T.II.),
BBIIEIEHBl HMX  HENOCTATKH:  HM3Kas

The article studies control methods for
the steel-making process in a basic-
oxygen furnace (BOF) with top
blowing. The analysis of traditional
models and modern approaches (neural
networks, digital twins, hybrid systems
etc.) is carried out, their disadvantages

aJIalTUBHOCTD, 3aBUCUMOCTD OT Oompmmix | are  highlighted: low  adaptability, Egﬁggﬁ%ﬁgﬁlﬁ OXYGEN
3aiieB B.A., UepBunckuii B.B. Anamn3 | MaccuBoB ~ maHHBIX ®  ciokHOCTH | dependence on large amounts of data [IPOLIECC, TMBPHJIHBIE CONVERTER
npooiIeM COBPEMEHHBIX CHCTEM | BHeOpeHHs B ycloBmsix poccuiickux | and the complexity of implementation i PROCESS, HYBRID

p P P M p plexity p MOJIEJIN

YIPaBJICHUS TEXHOJIOTMYECKHUM IpolieccoM | mpousBoacTB. Ocoboe BHUMaHue yreneHo | in the conditions of Russian production. OTIEP. ATI/fBHbII?'I MODELS,
KHCJIOPOIHO-KOHBEPTEPHOM TUIABKH npobnemMe  omeparhBHOrO  KoHTponst | Special attention is paid to the problem KOHTPOJIE OPERATIONAL

comepkaHMs ymiepoma B ctanmu u3-3a | of operational carbon control due to its M AHH/IHH(SE CONTROL,
Zaitsev V.A., CHervinskii V.V. Analysis of | Beicokoii ckopoctr ero Bemropanust (0,1- | high burn-up rate (0.1-0.3%/min) and OBYUEHME MACHINE
the problems of modern control systems for | 0,3 %/MuH) U orcyrctBus HagexHbx | the lack of reliable direct measurement ALl AHTHBﬁbIE LEARNING,
the technological process of basic-oxygen | meromos npsmoro m3meperus. Otveuerno, | methods. It is noted that hybrid systems ATITOPUTMBI ADAPTIVE
steelmaking 41O THOpHIHBIE CHUCTEMBI, coderaroinue | combining physical models and Al can JH AMI/I‘—IEC,KI/IE ALGORITHMS,

¢msmueckne wmomenmn u MM, moryt | improve control accuracy by up to 92- DYNAMIC MODELS

. MOJEJIN

TIOBBICHTH TOYHOCTH yHparieHus 10 92- | 95%, but require further development

95%, wHo Tpebyror mopaborkm ma | for Russian conditions. The necessity of

pOCCHIiCKMX  yCIIOBHH.  YcraHoBieHa | creating an intelligent system with

HE0OXOANMOCTh co3nanust | online learning capable of minimizing

MHTEIUICKTYaJIbHOM CHCTeMbI ¢ OHiaiiH- | the impact of dynamic changes in

o0y4eHreM, CIoCOOHOH MUHMMM3KMpoBaTh | melting  parameters  has  been

BIMSHUE  JIMHAMUYECKMX  M3MeHeHHH | established.

MapaMeTPOB IUIABKH.

OOoOCHOBaHA  LIENIECOOOPa3HOCTh U o o ELECTRICAL
Maperuu MK., Tynscea JLE, | BO3MOKHOCTL  M3MEHEHMA  KOHLLHH The .fea51b1hty and possibility .of COMPLEX OF THE
Jlokanu3anusi TaTYNKOB KOHTaKTa (a3bl B Eg;?;igﬂ acTKa fﬁ;}gﬁfﬁmm Z?;zgz :Illl:niigftritil; ng;lerigx()fogo?ﬁzm(;ﬁ:ﬁ OJIEKTPOTEXHUYECKM | SHAFT SECTION,
CTPYKTyp€ aCHUHXPOHHBIX JBUTaTeleil Kak i L piex 1 KOMIIJIEKC YYACTKA | INSULATION
sapepmalomii COMITOHEHT ipu OT  TMPHCOSOMHEHMsI  LEHTPAIBbHBIX | section in terms of refusing to connect IAXTEI EMKOCTB | CAPACITY

. | IPOBOJHUKOB IIAXTHBIX mokux | the central conductors of the mine T30S i/IH ELECTRI C:AL

[OCTPOCHHI  CHCTEMBI ~ aBTOMATHHCCKOM SKpaHMPOBAHHKIX KaOenel k 3a3emieHmsiM | flexible shielded cables to the L,
3aIIMTBL SNIEKTPOTEXHUMECKOTO Kommekea | o oo o o o o Lo | eroundine. provided that local means of OJIEKTPOIIOPAJKAIOIIU | PROTECTIVE
yHacTKa maxtet cgenc}T]B BBDIBJIC:EH KOHTaKTa (ha3bl CETH C ﬁetectingg’t}rl)e contact of the network W ©OAKTOP, ~JIATIMK | FACTOR, PHASE

KOpITyCOM anekrpoycraHoBku. | phase with the electrical installation KOHTPOJISL  KOHTAKTA | CONTACT
Marenich M.K., Guliaeva I.B. Localization Hpé‘y o TCXHH%CSE N go e el A ot o 01O | ®ASBL,  TIAPAMETPBI, | CONTROL SENSOR,
of phase contact sensors in the structure of n(ii)nnmo e CVLLECTECHHO a’;m Im: o yose d that' allows to sienificantl HUCCJIEJOBAHUE, PARAMETERS,
asynchronous motors as a final component o Hice cym L pactip p pn d the functional bil%ti £ thy CUCTEMA . INVESTIGATION,
in the construction of the automatic aézﬁﬁzzzgzgge BOSMOAHOCTH C;CTT:;E fo(;dmatice uroctecotic?nczpz tem eig th: ABTOMATHUYECKOU AUTOMATIC
protection system of the electrical complex H o P ystert 3AIIUTLI, CTPYKTYPA PROTECTION
of the mine site IEKTPOTEXHIMYECKOTO KOMILIeKca yyacTka | electrical complex of the mine site from SYSTEM

IaxTel OT aBapUHHBIX M oOmacHbIX | emergency and dangerous conditions. STRUCTI’JRE

COCTOSIHHI.




B mHacrosiieil crarbe aHO OMHCAHUE

JCTZZ)H}([)?{OBT)&[NI[/.I’ yﬁ;ih;g)chengi a630' TI/IIQ; nudposoro aBoiHuKa Jaboparopuoro | This article describes a digital twin of a

u (prBoro ’ .];OI\;IHI/IKa J:Ia.60 afo Horo | CTEHAA SIIEKTPOBHIATENs ¢ HaCTOTHO- laboratory test bench for an electric . . DEVELOPMENT,
gTeHIz)[a HaneKTpoz[BHraTenz p o | PerympyeMbIM mpuBomoM. | motor with a frequency-controlled | IU®POBOU [JABOMHUK, | RELAY
HEHDOCETEBAIM IDOLHOZOM Paccmotpena apxurekrypa | drive. It examines the architecture of the | PASPABOTKA, PROTECTION,

p P pa3paboTaHHOH nporpammsl, | developed program, which includes | BU3YAJIM3ALIMA, MICROPROCESSOR
Levina TM Almukhametova  E.I BKIfOYarOlieli  Moxymn  cumyssinuy, | modules for simulation, visualisation, | AHAJIN3 JAHHBIX, | TERMINAL,
Safronov D.I .’Ushakov AS. Develo me.ri; BH3yanmm3amu, oOpaborku maHHBIX u | data processing and neural network | HEMPOHHAS CETb, | NEURAL NETWORK,

ST o pmet HelipoceTeBoro mporao3upoBanus, | forecasting, enabling the prediction of | IPOTHO3MPOBAHUE PREDICTION, DATA
of a digital twin of a laboratory electric .
. ITO3BOJISIFOIIIETO mpeznckassBath | current values and the detection of ANALYSIS
motor test bench with neural network .
forecasting 3HAUYCHUS TOKa u BELBIAATH | abnormal operating modes.
2HOMAJIbHBIC PEKHMBI PaOOTHI.
Curnanel  anexrpomuorpadun (OMI)
HAITH ~ [IHPOKOC MPHUMEHCHHE B
pas3nuyHbIX oOmacTsax. CeTw JONTOM
Kpatkocpounoid  mamsatu  (LSTM)
ABISIOTCA  ONMUM W3 Hamboree Using electromyography (EMG) signals
MOJXOASAIINX METOMOB JUJIsl 00pabOTKH has spread in many ficlds. LSTM
?I\;III;T_ZE;HEI:O]}; a?;fgﬂaf gOTe ?;EE networks is one of the most suitable
pI; 3pa60TZ£L£ ml:e MOZ[EJII/I LSTM: methods for processing EMG because
Assalama L., Potekhin V.V. Hand gesture | omHocmotiHas (1L-LSTM) u EfS"lt"lll\/e[HmS(?c‘il:j;ur\f/érinbﬂlillz V\;(:;(’IJW; LSTM,
recognition using SEMG with LSTM MHOTOCIIOHAS (ML-LSTM). S Y INOBEPXHOCTHAA
O6yuenue TNpPOBOAMIOC, Ha Habope (IL-LSTM) and ~ multi-layers = ML- DJIEKTPOMUOI' PAGU S LSTM, SEMG, HAND
Accamama  JI,  Tlotexun  B.B. | mammeix Ninapro- pBs, | LSTM. - They were  trained using | 7oy o) GESTURES
2 e p > | Ninapro-DB5 dataset after augmenting ’ RECOGNITION,
JlonrocpoyHasi KpaTKOCpOYHasi MaMsITh JJid | IPEIBAPUTEIbHO ayTMEHTUPOBAHHOM | . . . . . PACITO3HABAHUE
aclO3HaBaHUs JKECTOB K C | METOAOM CcpeaHeHus Beimu it by averaging. Different input sizes JKECTOB PYK, NINAPRO- NINAPRO-DB>,
P pyx ¢ " JOPCAHCHIDL were tested. 1L-LSTM and ML-LSTM ' AUGMENTATION
HCTIOIb30BaHUEM TOBEPXHOCTHOM | MPOTECTHPOBAHDBI PASIMMHBIE PASMEPBL | (oo e0g <0r and 99 7% DBS, AYTMEHTALIMA
aneKTpoMuorpadun BXOJHBIX JaHHBIX. TOUHOCTH MOJENen Y =70 7 JAHHBIX

cocraBuna 98,5% mna 1L-LSTM wu
99,7% IS ML-LSTM
COOTBETCTBEHHO. Bpemst TecTupoBaHus
HaxoIWIoCh B muana3one [60,240] Mkc.
Kpome Toro, OpUIO yCTaHOBIEHO, YTO

JUIMHA ~ CHTHajla  He OKa3bIBAET
3HAYUTEIHLHOTO BIIMSIHUS pu
HCITOJIb30BAaHUH MHOTOCJIONHON

APXUTEKTYPHL

respectively. Moreover, they needed
low testing time in the range of [60,240]
mcs. In addition, the signal length was
did not have much effect when using
multi layers.




IIpoxomseB A.Il. Konuenmus noctpoeHus
FeTEPOreHHOM MHOTOAareHTHON CHCTEMBI
JUISL yTIpaBJICHUS YKJIQAKON U YINIOTHEHHEM
ac(hanbTO0CTOHHON CMECH

Prokopev A.P. Heterogeneous multi-agent
system for optimizing asphalt concrete mix
paving and compaction processes

B crarse mpencraBneHo 00OCHOBaHWE
3HAYUMOCTU Pa3pabOTKU ¥ TIEPCIICKTHBBI
WCTIONB30BAHMST TeTepOreHHbIX
MHOTOAreHTHBIX CHCTEM, OOECTIEHMBAFOIIIHX
BBICOKOABTOMATH3UPOBAHHOE  YTIPaRJICHNE
YKJTQIKON u YIUIOTHEHUEM
ac(hansTO0CTOHHBIX cMeceit pu
BO3BSZICHAN BEPXHUX CJIOCB TOKPBITHIA
aBTOMOOIIBHBIX ~ Jiopor.  PaspaGoraHbl
KOHIICTITYaJIbHIE OCHOBBI W TIPHHIIUIIBI
(opmmpoBanms Takux crcTeM. Onperenena
apXUTEKTypa WHTEIUIEKTYaJIbHOM CHCTEMBI
KOJUIGKTMBHOTO ~ YIIPABIICHHSI ~ areHTaMu,
peATM3YIONIMMH  JIOPOKHO-CTPOUTEIIBHBIE
omepali B COCTaBe  TIeTEPOTeHHOW
MHOTOAareHTHOH CHCTEMBL.  YCTAHOBJICHO,
YTO LIEHTPATGHBIMU KOMIIOHEHTAMH TaKOH
CHCTEMBI SIBJITIOTCS: MOZYJTb
MHTEIIEKTyaIbHOTO MHTEpdelca YeoBeK-
MalmHa,  ONOK  IUIAHWMPOBAHWST U
pacrpenesieHust 3a71aq; CHCTEMA FHTETpalin
W aHaM3a Pa3HOTHIIHBIX CEHCOPHBIX
JIAHHBIX; MOZIYJTb MOJICITPOBAHHS
JIMHAMUKH ~ V3MEHEHMsI  IUIOTHOCTH |
TEMIIEPATyPHBIX MapaMeTpoB
ac(anbTOOCTOHHOH CMECH B TIPOIIECCE
YIUIOTHEHWSI C TIPUMEHEHHEM OCCTIIIOTHBIX
acaJIETOYKIIaTUMKOB 1 JIOPOKHBIX KATKOB C
y4eToM arMOC()EpHBIX YCIIOBHH, a TakkKe
KOMITOHCHT  OCCIPOBOIHOM CETEBOU

The article presents a rationale for the
importance of developing and prospects
for utilising heterogeneous multi-agent
systems that provide highly automated
control over laying and compaction of
asphalt mixtures in constructing upper
layers of road pavements. Conceptual
foundations and principles for the
formation of such systems have been
developed. The architecture of an
intelligent  collective = management
system for agents performing road
construction  operations within a
heterogeneous multi-agent system has
been defined. It is established that the
central components of such a system
include the following key elements: an
intelligent human-machine interface
module; a task planning and distribution
unit; a system for integrating and
analysing heterogeneous sensor data; a
module for simulating the dynamics of
density and temperature parameter
changes in asphalt mixtures during
compaction using unmanned pavers and
road rollers, taking into account
atmospheric conditions; and a wireless
network communication component.

ARTIFICIAL

INTELLIGENCE, MULTI-
AGENT SYSTEM,
UNMANNED ROAD-

BUILDING EQUIPMENT,
PAVING AND
COMPACTION, ASPHALT
CONCRETE MIXTURE

NCKYCCTBEHHBIN
UHTEJUIEKT,
MHOTI'OATEHTHA S
CHCTEMA,
BECITMJIOTHAS
JJOPOXHO-
CTPOUTEJIbHAS
TEXHUKA,
VKJIAJIKA U
VIUIOTHEHUE,
AC®AJILTOBETOHH
ASI CMECh

Tperpsxor U.A., Jaannos B.B. DemeHTH
BBIYHMCITUTEIBHBIX CpeACTB JUIst
peanu3anuy  adropuT™Ma HHTETPajbHBIX
npeobpazoBannii B ACHU pagnocuruanos

Tretiakov I.A., Danilov V.V. Elements of
computing facilities for the implementation
of the algorithm of integral transformations
in ASRS of radio signals

B Hacrosimeli pabore paccMarpuBaroTCs
9NIEMEHTH! BBIYUCIIUTENBHBIX CPEACTB U
UX CTPYKTypHBIC CXEMBbI, HEOOXOAMNMBIE

TUISt peanm3anuu aITOPUTMOB
WHTETPAIBHBIX ~ TIpeoOpa3oBaHUK B
ABTOMATH3UPOBAHHBIX crcTeMax

HAay9YHBIX HCCIEIOBAaHUNA H 00paboTKH
panuocursainos. IToka3aHna BO3MOXXHOCTb

peanu3anuu CYILIECTBYIOIINX
HHTETPaIbHbIX npeoOpazoBaHuii
paaroCUTrHAIOB HOCPEJICTBOM
OIITHYECKUX MH(OPMAIMOHHBIX

TEXHOJIOTHH.

This paper examines the elements of
computing tools and their structural
schemes necessary for the
implementation of algorithms for
integrated transformations in automated
systems of scientific research and
processing of radio signals. The
possibility of implementing existing
integrated radio signal transformations
using optical information technologies
is shown.

UUC, ACHU, OBPABOTKA
PAJIMOCUTHAJIOB,
I[TIPEOBPA3OBAHUE
®YPbE, OITUYECKUE
VUHOOPMALIMOHHBIE
TEXHOJIOTUU,
OIITUYECKUN
[TPOLIECCOP

IMS, ASRS, RADIO
SIGNAL
PROCESSING,
FOURIER
TRANSFORM,
OPTICAL
INFORMATION
TECHNOLOGIES,
OPTICAL
PROCESSOR




ITonomapés /I.C. Ilpumenenne Metoaos k-

B palore paccMOTpeHO IpUMEHEHHE
METOOB  KJIACTEPHOIO  aHaM3a Iy
ONTHMH3ALIN HPOM3BOJICTBEHHbIX
npoueccos. [IpuBeneHo pelueHue 3anadu
TOBBIICHNST  9()PEKTBHOCTH  TIPOLIECCOB
MEXaHM4IeCKol 00paboTKi Ha TpuMepe
paboTBl  yHHBEpPCATBHBIX  (hpe3epHBIX
CTaHKOB. Ha OCHOBe NpPOM3BOINCTBEHHBIX
JIAHHBIX, BKIIOYAIOIIMX CKOPOCTH PE3aHHs,
TO7Ia4y, TIyOHHY, BHOPALIO, TEMIIEPATYpY,
LIEPOXOBATOCTb MOBEPXHOCTU U CTOMKOCTh

The paper considers the application of
cluster analysis methods to optimize
production processes. The solution of
the problem of increasing the efficiency
of machining processes is given using
the example of universal milling
machines. Based on production data,
including cutting speed, feed, depth,
vibration, temperature, surface
roughness and  tool  durability,
clusterization of production cycles

cpenaux U1 DBSCAN mns onTuMu3anuu VHCTPYMCHTA, TPOBEICHA  IJIACTCPH3AIA using k-means and DBSCAN methods | KJIACTEPHBIN AHAJIN3, CLUSTER
MPOU3BOJICTBEHHBIX MPOIIECCOB ¢ | MPOMBBOICTBCHHBIX IITIOB MCTOMAMM k- was carried out. As a result of the | PYTHON ANALYSIS,
P cpemaux 1 DBSCAN. B pesyssrare aHamiza . ) y . ’ PYTHON,
npuMepaMu Ha python analysis, three characteristic operating | OIITUMUWU3ALINA,
BBIABJICHBl TPU XapaKIEpPHBbIX PpEXXKUMA . . . OPTIMIZATION,
o paboTsl  obopyrosarms.  TTpuveHere modes of the.equlpment were identified. | [IPOM3BOJJCTBEHHBIE PRODUCTION
oo X rcstonof kemes | kot toonon i, | 15 Pl o he s el | IEGIBCCH, KMEANS. | procrsses k.
. . p & ONTHMAJIGHBIH, YMEpPEHHBII u P Yy optmal, MEANS, DBSCAN
production processes with python examples KCTCMATLHE (6pa) . . moderate and extreme (marriage)
HCTI/nlzdeHe}me MeTOMA DBpS CAN HEBBOJ'H/IJ'IO. modes. The application of the DBSCAN
ogHa aIIIJOMaJIb}mIe . method made it possible to detect
Bt P © ¢ TeDOrheEOM. 1 ec1<017; abnormal cycles associated with
NS Hp P ecKast KEH&‘H/IMOC’I‘[:. overheating and critical vibration. The
a6ET;H 3.21]01101318.6'1"05[ 5 ONDOCICHIN practical significance of the work lies in
peKome eVBIX  TiaDaM ng He3aHm determining the recommended cutting
EnocoGIIEI})]( CHUBHTE p6 aimn pa6orr1<e parameters capable of reducing defects
- CI/ICTeMEI Mo paspma c and developing criteria for a monitoring
KI;]HOI e HICHIS P ecKIX system in order to prevent critical
ge OBEI;?my?CTXfm P operating modes of the machine.
B craree paccmoTpeHa MHTEIUICKTyaIbHAs . . . .
Huxkonenko T.A., Epmakos H.B., /lanunos KOMIUICKCHA - CHCTCM,  TPCHHA3HACHHAA ;F(ilrfl lir;lzleste(rirllsflzzis erieda?or ?&f&fairil;
0.9 OHTI/IMI/I'Ba.’I/Iﬂp a0oTHI ér;CT aryp u A BTOMATHHICCKOTO MOHHTOPHHIA monli)toriny of ueué;s of visitors to
SOIH. OXH, aHII:IIﬂ P B P1)\/16: 158 EIHZSIX O9ICPENCi  TOCCTHTCSICH  MMIMHCKHX medical ginstitl?tions The system
opraHmsa I/I;IHX Ha : HOCHOBC yapexienmii.  Cucreva  obpadarisact rocesses signals fror.n installed }:/ideo KOMIIPIOTEPHOE COMPUTER VISION,
aIF;TOMaTI/II:I/I OBAHHOTO MOHMTOpHHTA ¢ | ool C  YCTAHOWICHHBIX — Kamep Is)urveillancegéameras detects long-term 3PEHME, VHTEPHET- | INTERNET OF
p p BH/IEOHAGITIONICHII, BRISBIISET ’ & BEIIEN, MAIIWHHOE | THINGS, MACHINE
MIPUMEHEHHEM KOMITBIOTEPHOTO 3pEHUS absence of a registrar from the
JIOJITOBPEMEHHOE OTCYTCTBHE PETHICTPaTopa workplace, generates heat maps of OBYYEHUE, LEARNING,
Nikolenko T.A., Ermakov N.V., Danilov | "% PaGOteM MECTE, (POPMHPYCT TEILIOBLIC atient uéuegloads and is able, based on MEIALHCRAS MEDICAL
OF O timi.za:[’ion of re is.tre:tion and | “GPTR! 3arpysKi OYEPEICH NAIHCHIOB M fhe collcelcted information, to 1;0 ide the AHAJIMTITIECKAS ANALYTICAL
e UP & CrocOOHa, HA OCHOBAHMM — COOpPAHHOM - L0 Prov CHUCTEMA SYSTEM

waiting areas in medical organizations
based on automated monitoring using
computer vision

HMHPOPMALIH TIPEIOCTABUTH PYKOBOJICTBY
MEJIMLIHCKOTO YUPEXKICHHsI 000CHOBAHHBIE
PEKOMEHAIMK TIPY TIPHHATAM  KaJPOBBIX
YIPaBJIEHYECKHX PELLIEHHUIL.

management of the medical institution
with substantiated recommendations
when making personnel management
decisions.




Jns  npenopaBareneii M Hay4HbIX
COTPY/IHHKOB aKTYaJIbHBIM  SIBJISIETCSI
BOIIPOC ~ BBIOOpa  JKypHama s
myOIMKaIn CTaTbH. Lensio
UCCIIEZIOBaHUS SIBISIETCSl  pa3paboTka
(OpMyIBI MHTETPAJBHOTO ITOKA3aTEeNs
BEIOOpa JKypHama Ui ITyOINUKaIid
CTaThbH, HMEIOIIET0  IEePEeMEHHYIO
CTPYKTYDY. [pemnoxen crocod
MOTy4eHHS] UHTETPATIbHOTO MOKa3aTes,

For teachers and researchers, the issue
of choosing a journal for publishing an
article is relevant. The purpose of this
study is to develop a formula for an
integral indicator of choosing a journal
for publishing an article that has a
variable structure. A method for
obtaining an integral indicator is

TTO3BOJISFOIIN I aBTOpaM camuM | proposed, which allows authors to form
Tyramosa JLT. [Mpumenenne | GopmupoBarh  pedTuHr  Hay4Hbix | their own rating of scientific journals KYPHAT CTATBS. | JOURNAL. ARTICLE
HHTETPaJbHOIO IMOKa3aTeNisd IEePEMEHHOM | KypHaloB ¢ yderoM BbIOpaHHBIX | based on selected factors. The stages of BI/IBHI/IOI\,/[ETPI/I‘{ECKI/IE’ BIBLIOMF:TRIC ’
CTPYKTYpbl Tpud  BbIOOpe  HayuHoro | ¢akropos. [TokazaHsl aTansl anroputma | the algorithm for creating a rating of OKA3ATEJTI INDICATORS
JKypHana COCTaBJICHHs pelTHHra >KypHanoB | journals with a variable structure are VHTELP AHBHI;IfI INTEGRAL ’

nepeMeHHoil ctpykrypsl. [Ipu pacuere | presented. When calculating the integral HOKA3ATEJTh INDICATOR
Tugashova L.G. Application of the integral | unTerpansHoro mnokasarenss umeercs | indicator, it is possible to independently BAKTOPBI ’ IKAJIA | FACTORS ’
indicator of the variable structure in the | Bo3MOXHOCTB camocrosarensHo | determine the sequence of importance CDI/IU_IBEPH,A FISHBURI,\I SCALE
selection of a scientific journal (dbopMupoBaTh nocienoBarenbHOCTh | of the selected factors. Using the

3HAYMMOCTH BHIOpaHHBEIX (hakTopoB. C | obtained expression, the values of the

MIPUMEHEHHEM nmonydeHHoro | integral indicator for journals of

BEIpQKCHUS  BBIUHMCICHBI 3HaueHWs | scientific  specialty  2.3.3.  were

MHTETrpajJIbHOTO HOKa3arens st | calculated. The developed mathematical

KYpHAJIOB Hay4dyHOM crernuanbHocTd | models can be used to analyze a set of

2.3.3. Pa3paboranHbic MaTeMaTuueckue | scientometric and other indicators when

MOZIEIM MOTYT HCHoib30Barkest s | making decisions on the choice of

aHaJI3a KOMIUIeKca HaykomeTpudeckux | journals for submitting a scientific

W JpYruX TMokasaresieil npu npuHsThH | article.

pelIeHHsl MO BBIOOPY JKYPHAJOB IJIs

NpeCTaBICHHS HayYHOH CTaThH.

IMpencraBnen momxox mans aHamu3a | An approach is presented for analyzing

3aBHCUMOCTHU teronpoBogHocTH | the dependence of thermal conductivity

HAaHOXKHAKOCTH OT mommaucrepcHocTr | of a nanofluid on the polydispersity of

HAHOYACTHII c WCIONB30BaHNeM | nanoparticles using the density function
Psoxcknx AB. IIpornosupoBanue . .
TeIUTONPOBONHOCTH  HAHOAHTKOCTEH q)YHK]_II/II/IV IUIOTHOCTH pacnpeneneﬂm of the Volgme frqcthn of tl'le' dispersed NANOPARTICLES,

o0beMHOI on aucniepcHoii (aspl mo | phase by size, which is explicitly related | HAHOYACTULIBI,
Y4eTOM MOIUANCIIEPCHOCTH HAHOYACTHUI] . . NANOFLUID,

pa3mepaMm, KoTopas sBHBIM oOpasom | to the counting function of the | HAHOXUJIKOCTD, THERMAL
Riazhskikh AV, Prediction of thermal | CB133Ha €O cueTHoi byHKuMEH dlstqbutl‘on of I}anopartlcles by size. A | TEIUIOITPOBOJJHOCTD, CONDUCTIVITY,
conductivity of nanofluids taking into pacnpezeneHus HAHOYACTHII no relat}on is obtained for calgqlatmg the | TIOJIMJJUCITIEPCHOCTD POLYDISPERSITY
account the polydispersity of nanoparticles pasmepam. IlomydeHo COOTHOIICHNE relatlye thermal conductlylty as a

JUIst pacuera otHocuTenbHOW | function of the volume fraction and the

TEIUIONPOBOMHOCTH  Kak  ¢yHKumu | distribution function of nanoparticles by

00BEeMHOM JIoNn u ¢yuknuu | size. Under the assumption that the

pactpeaciICHusA HaHOYaCTHI 110

dispersed phase is distributed according




pasmepy. B mnpenmnonoxeHuw, 4TO
mucriepcHas  (asza pacrpezneneHa 110
l'ayccoBckoMy  3akOHy, OIpeeseHa
HCTUHHAs OTHOCHUTEJIbHAS
TEIJIONPOBOAHOCTh HAHOXKUJIKOCTH KaK
CpeIHEWHTETpadbHOe 3HAYCHHE HAa
WHTEpBaJIe N3MEHEHUS OTHOCUTEIHHOTO
pasmepa HaHowacTul. Ha mpumepe

00paboTku SKCIEPUMEHTATBHBIX
JIaHHBIX o TEIIONPOBOTHOCTH
HaHOXuAKocTer SiO2/TrepmuHan-60 u
Al203/Boga [IOKa3aHO BIIMSIHUE
CTCIICHU HOJ'II/I}:[I/ICHepCHOCTI/I

HaHOYaCTHI Ha UX TECILUIOIPOBOJAHOCTD.

to the Gaussian law, the true relative
thermal conductivity of the nanofluid is
determined as the average integral value
over the range of change in the relative
size of nanoparticles. Using the example
of processing experimental data on the
thermal conductivity of SiO 2/terminal-
60 and Al 2 O3 /water nanofluids, the
effect of the degree of polydispersity of
nanoparticles on  their  thermal
conductivity is shown. It is found that a
decrease in the polydispersity of
nanoparticles leads to an increase in the
thermal conductivity of nanofluids.

VYCTaHOBIEHO,  YTO  yYMEHbBIICHHUE
MOJTUAUTIEPCHOCTH HAHOYACTHII
MIPUBOUT K MOBBIIIEHHUIO
TEILIOMPOBOHOCTH HAHOKUAKOCTEHH.
Tpusouires PESYIBTATRL | e o rticle presents the results of an
IKCTIIEPUMEHTAILHOTO HCCIIe/IOBAHUSI . .
., | experimental study of heat transfer in a
TEroo0MeHa B TOHKOCTEHHOM ; A .
ATMEIpIICCKDH Tpy0e. DECTICPHMCHT thin-walled cylindrical pipe. The
" : experiment showed that a sharp increase
MOKa3aJl, 4TO PE3KOe  YBEIUYCHHE | . . .
in the temperature of the working fluid
TeMIIepaTyphbl pabodero Tena | . .
CONDOBOMIACTCS - u | 18 accompanied by thermal and
MPOBOI 3 hydrodynamic instability with high
Bonmomguan  FO.I.  DkcnepuMeHTaNbHOE | THAPOIMHAMUYECKON . o
H3y4YeHHEe TEIUIO0OMEHAa TMpH PE3KOM | HECTAl[MOHAPHOCTBIO  C  BBICOKUMH values of ‘the ‘time  derivatives of
BEJIMUYECHUU TEMIIEPATyphl pab0Yero Teya | 3HAYECHUSIMH BPEMEHHBIX TPOU3BOIHBIX temperature and flow velocity, which | SKCIIEPUMEHT, EXPERIMENT,
Y PELYPHLP e DO SOM™ | leads to significant changes in the | HECTALIAOHAPHOCTb, | NONSTATIONARITY,
Volodin TU.G. Experimental study of heat | oo o e, | cocficients of heat transfer and friction. | TETUIOOTIAUA, HEAT TRANSFER,
e Y PHBOL In a highly dynamic process, a | JAMWHAPU3AIINA LAMINARIZATION

transfer with a sharp increase in the
temperature of the working fluid

KOB(I)(I)I/IIII/IGHTOB TCIUIOOTAAYU U TPCHUS.

B BBICOKO JMHAMUYHOM TIpoOIEcCe
(opMupyercss TeMIeparypHbIH  Harop,
KOTOPBIH onpenessieT TpaHULIBI

BO3HHKAIOIIETO SIBJICHHUSI IAMHUHAPU3ALIHN
TypOYJICHTHOTO TOTPAHUYHOTO CJIOS, B
pesyibTare  TPOSIBICHHS  KOTOPOro
CHIDKaeTcs B 2,5 - 3 pa3a BelmMurHa
K03(h(HIMEHTA TETUIOOTIauH.

temperature pressure is formed, which
determines the boundaries of the
emerging phenomenon of
laminarization of the turbulent
boundary layer, as a result of the
manifestation of which the value of the
heat transfer coefficient decreases by
2.5 - 3 times.




Haneer A.A., Koxyxos H.H., Ilpyrckux
O.A., [Jybamma B.IO. HWccnenoBanue

B pabore mnpexacraBieHbl pe3yibTarhl
YHUCIICHHOTO MOJICITUPOBAHHSI
HOTPY’KHOTO TEINIOOOMEHHOTO 3JIEMEHTa
C  KOJBLICBBIMH  TpyOKaMH U
LATHHIPHIECKUX armaparoB c
HEPEMEIIAOIIMMCS  [ICEBIOOKIDKCHHBIM

The paper presents the results of
numerical modeling of a submersible
heat exchange element with annular
tubes for cylindrical devices with a
moving fluidized bed. A new design

THIPOTUHAMUKH MOTPY)KHOTO | ciioeM. PacCcMOTpeH HOBBIM — BapHaHT . .
TETIO0OMEHHOTO 3JIEMEHTa C KOJBIIEBBIMU | KOHCTPYKIUH Ternoo6MeHHoro | OF thn for the heat exch.ange elementlls INCEBAOOXIMKEHUE, FLUIDIZATION,
considered. A mathematical model of its s SUBMERSIBLE
TpyOKaMu TUTS ammapara ¢ | anemenTa. CocrapieHa M IPOBEpEeHa Ha N . [IOI'PYXXKHOU DJIEMEHT,
operation is compiled and tested for ELEMENT,
TICEBIOOKMKEHHBIM CIIOEM aJIeKBaTHOCTh MAaTeMaThdecKasi MOIEIb TUAPABJIMYECKASI
adequacy. As a result of the HYDRAULIC
ero padoTHL B pesynbrare . . . | XAPAKTEPUCTUKA,
. computational experiment, hydraulic CHARACTERISTIC,
Nadeev A.A., Kozhukhov N.N., Prutskikh | BeraucIuTeInHOIO SKCIICPUMEHTA .. . KOJIBLIUEBBIE  TPYBKHU,
. characteristics are obtained for a = o ANNULAR TUBES,
D.A., Dubanin VIU. Study of | momydens THPABINYCCKIE . JBMXXYIIHUKNCS CJIIOU
. i specific range of coolant flow rates, and MOVING BED
hydrodynamics of submersible heat | xapakrepuctukd I KOHKPETHOTO an analvsis of zones with minimum and
exchange element with annular tubes for | anamasoHa pacxomoB TEIIOHOCHTENEH, haly o
. o N maximum velocities is performed. An
apparatus with fluidized bed BBINOJTHEH aHAJIN3 30H C MUHUMAJILHON 1 .
. assessment is made of the effect of a
MAaKCUMAJIbHOM CKOPOCTSIMH. . . .
Ipomseenecma oleHKa N partial change in design on the
hydrodynamics of the element.
YaCTUYHOTO M3MEHCHUSI KOHCTPYKIMH Ha
TUJIPOJIMHAMUKY JJICMEHTA.
PaspaboTano aHAIUTHYECKOE pEIICHUE
3aJ1a4¥ OTBOJIA TEIlIa B II0YBY TEIUIULIBI
0T 3anTyOIeHHOH B Hee KPYIJIOi TPyOHI.
3amaya paccMaTpuBaeTCsl B IUIOCKOH
MMOCTAHOBKE B cranroHapHeiXx | An analytical solution is developed for
yenoBusix.  TemmeparypHoe — mose | steady-state heat transfer from a buried
MOJICTUPYETCs  pacrpeneneHueM ot | circular pipe to greenhouse soil,
TOYCYHOTO ucrounuka | modeled wusing a point source
Dmitriev A.V., IAkimov N.V., KHarkov | (morapudmuueckas ocobenHocts). | (logarithmic singularity). The source | TETIJIOBAS THERMAL POWER,
V.V,, Utkin M.O. Calculation of heat | Mecrononoxenue uctounuka B ciaydae | location differs from the pipe center. An | MOILITHOCTD, HEAT FLUX
removal from a pipe buried in the soil TOYHOW ITOCTAHOBKM HE coOBHajgaeT c | approximate heat transfer condition on | [INIOTHOCTb DENSITY,
LEHTPOM TPYOBL. VYenosue | the soil surface is introduced, with | TEIJIOBOT'O IIOTOKA, | CIRCULAR
JOmutpues A.B., Axumo H.B., XappkoB | Temronepenadn Ha moBepxHOCTH ouBHl | negligible error in practice. Explicit | KPYTOBAA W30TEPMA, | ISOTHERM,
B.B., Y1kua M.O. Pacuér TemmooTBoma OT | 3aMeHseTCs TPUOITMKEHHBIM c | equations are provided for soil | PACIIPEJAEJIEHUE TEMPERATURE
TpyOHI B TpyHTE HE3HAYUTEIHHOH TOTPEIIHOCThI0 Ha | temperature  distribution,  surface | TEMITIEPATYPbBI DISTRIBUTION
MIPAKTHUKE. IIpuBeaeHsI siBHBIC | temperature, total heat flux from the
YpaBHEHHUsI JUTSE pacnipezenenus | pipe, and surface heat flux density. This

TeMIIepaTypbl BHYTpU IIOYBBI U Ha €€
MOBEPXHOCTH, JUISl TIOJIHOTO TETJIOBOTO
MOTOKA, OTBOAMMOTO OT TPYOBI, U IS
pacmpesieieHus] IIOTHOCTU TETIOBOTO
[IOTOKA Ha MOBEPXHOCTH MOYBBI.

approach addresses sustainable heating
using secondary energy resources.




B craree paccmarpuBaeTcsi BONIpPOC

igigiggl;p;ﬁi? Hﬂegﬁigf;; The article discusses the issue of
DA HHp HCTIONE3Y MO 1 predicting the operation of a small-size
oin}ia[mp eH’m 060 OZHofI Bé[ o film cooling tower used for cooling the
A P A recycled water of an industrial
VPOHIBOACTBEHHOTO MPEMPIATICL o e rorise.  An  assessment of  the
Kapnayx B.B., buprokos A.b., IlanroxkeB | BelmonHeHa  omeHKa ~ 3HAYUMOCTH i nffpilcan;:e of the influence of OBOPOTHAA BOJA, | RECYCLED WATER
A.A. IlpuMeHeHuE€  pEerpecCUOHHOIO | BIUSHHSI METEOPOJIOTUYECKHUX, miteorolo ‘cal.  technological. and IIJIEHOYHA A WATER, FILM
aHaJM3a IS TPOTHO3MPOBAHHS pPaOOTHI | TEXHOJOTHUECKUX M KOHCTPYKTUBHBIX structural & ar;meters ong the’ water I'PAINPHS, _ | COOLING TOWER,
MaJoradapuTHON TUIEHOYHOH TpagupHI MapaMeTpoB Ha CTEMEHb OXNAKACHHS | . =4 pree was carried out usin HACAZOYHBIM  CJIOU, | NOZZLE,
BOJBI c NpHMeHeHeM mulﬁfimrigal el Thﬁ WCIIAPUTEJILHOE EVAPORATIVE
Karnaukh V.V., Biriukov A.B., Paniuzhev | MHOTO(MaKTOpPHBIX PETPECCHOHHBIX | 0 o o o rfs Its showed th'at the OXJIAXKJIEHUE, COOLING, WATER
A.A. An application of regression analysis | Momenei. Ananus pe3yJIbTaToB mosi/si nificant facl:ltors aff:étin on the PEI'PECCHMOHHBIN COOLING DEGREE,
to predict the performance of a small-size | mokasan, uro Haubojee 3HAYUMBIC water cgo oline decrce in the s nflgall—size AHAJINS, CTEIIEHb | REGRESSION
film cooling tower (axkTopbl, BIMAIOIIME HA CTENeHb g ceg . OXJTAXKIAEHMA BOAbI ANALYSIS
OXNAKICHHS BOZS B  ILICHOMHOM film cooling tower are the inlet water
DAIPHE. 9T0 TeMICPAaTYPa. BOLbL Ha temperature, air  velocity, and
Bzoﬂerl)sr’a HDHIO CK(E) 0(}:?5 B03ﬂ an volumetric mass transfer coefficient,
061>HeMHLII;71 JIMPETIO, COp K05 (I)I/IIL};IGHT which is determined by the specific type
MaccOOTAauH, KOTOPBIH OIpeaessieTcs of nozzle.
KOHKPETHBIM THIIOM OPOCHTETISL.
VYcnoBust  9KCIUTyaTanud  CyZIOBOTO . . .
anekrpoodopynoBanus (D0) sBISAIOTCA The pperatlng conditions .Of marine
OCTATOMHO criemIeCKuMH, a electrical ec'lu'lpmept‘ are quite specific,
CYIOBbI€ BO3MO)KHOCTH  BBITIOJTHEHUSI and the ship's .ablhty to perform the
necessary repair work to restore or
HEOOXOIMMBIX PEMOHTHBIX PabOT IIo Do
€ro BOCCTAHOBJICHUIO WM 3aMEHE BO r.epl.ace It Is in many cases extrem.ely
MHOTHX CIyd4asx KpailHe orpaHH4eHBbI. lellr: clifiil:.al The ealllﬁl};zlesnt()f tl:)e ers:tlir()); ACHUHXPOHHBIN
IloaToMy  akTyaJbHBIMU  SBJISIHOTCS experience allogvspus to COIlChIl) de that JABUT'ATEJID, ASYNCHRONOUS
MuxaHommH B.B., BypxoB A.®. | BONpOCHL, CBS3aHHbIE C IMOBBILIEHUEM faill)ures of electrical machines are not HAJIEXHOCTD, MOTOR,
[ToBbIIIEHUE HaAEKHOCTH u | HagexxHoctt OO, W B 4YaCTHOCTH, isolated during operation. but their OJIEKTPUYECKAA RELIABILITY,
sHeprodddexTuBHOCTH cynoBbIX | anexrponpusonoB (JI1), sBustommxcs causes and cor%se Iflences ’are diverse MAIINHA, . ELECTRIC
AIIEKTPOTPUBOIOB OCHOBHBIMHU TMPUEMHUKAMHA Therefore. issues crlelate d to im rovin. SJIEKTPUYECKNU MACHINE,
anekTpudeckoi sueprun (39). B cratpe the reliab’ilit of electrical e uIi) men;g ITPUBO/, ELECTRIC DRIVE,
Mikhanoshin V.V., Burkov A F. Improving | paccMoTper  crmoco0  TOBBIIICHUS and in pa rtic?llar electric driv%s pwhic}; SJIEKTPUYECKOE ELECTRICAL
the reliability of marine electric drives HaJIKHOCTH  SNICKTPUHECKUX  MAUMH | thelzo main r’eceivers of el’ectrical OBOPYIOBAHUE, EQUIPMENT,
(OM), ocHOBaHHBIN Ha MX BBHIMOJHEHUH ener are  relevant. The article OJIEKTPUUYECKAA ELECTRIC ENERGY
C HECKOJIBKHMH CTaTOPHO-POTOPHBIMU £ ’ OHEPT'UA

napaMu, BCTPOGHHBIMHU ApYT B Apyra,
[IO3BOJIAIOIUI CHU3UTH pucku
aBapuiiHbIX cuTyarmid 0. A Takxe
MPUBEICHO OMNMCAHUE YCTPOWCTBA JUIs
NOBBINIEHUST  3HEProd(deKTHBHOCTH
ACHHXPOHHOT'O AIEKTPONPUBOAA.

suggests a way to increase the reliability
of electric machines based on their
implementation with several stator-rotor
pairs integrated into each other, which
reduces the risks of electrical
emergencies.




Mumanoa A.b.,, Ilymexkuna A.1O.,
lankmaa H.B., Kapmayx B.B., Capmun
A.B. [Tapeto-ananu3 KOHTYpa
perasuuKanuy  KPHOTCHHOW  CHCTEMBI
aKKyMYJIUPOBaHUs SHEPruu, padoTtaromieit
1o MKy PeHkuHa ¢ pereHepanueii Teria

SHimanova A.B., Pulkina A.IU., Galkina
N.V,, Karnaukh V.V., Sarmin D.V. Pareto
analysis of the regasification contour of a
cryogenic energy storage system operating
on a Rankine cycle with heat recovery

Hccnenosanue MOCBSIIEHO
ONTHUMHU3AIMU KOHTYpa perazupukannm

KPHOTCHHOU CHCTEMBI
AKKyMYJIUPOBaHHS SHEPTHH,
pabotaromeit mo 1wy PeHkuHa C
perexnepanuei. Ha OCHOBE
TEPMOANHAMHYECKOTO u

9KCEPreTHIECKOTO aHAIN3a ONIpeeIeHa
ONTHUMaNIbHasE KOHOQHUTYyparusi KOHTypa
perasuduKkanmy ¢ BO3LYXOM B KaueCTBE
pabouero Ttema. IlpoBemeHa oreHKa
3G GEKTUBHOCTH IMKJIa PeHKMHA ¢
pereHepanueil Terua, MO KOTOPOMY
OCyIIIeCTBIIsIETCsT  paboTa  KOHTypa
perasuduKkanym, ¥ €ro SKOHOMHYECKON
perradensHocTH. C IOMOIIBIO METO/Ia
[Mapero-ananu3a  ObUIM  BBISIBICHBI
HanOosee 3¢ PeKTUBHBIC pabodue Tena
- Metal, R14, R116, npuuem KOHTYp
perasudukanyn Ha MeTaHe
JIEMOHCTPUPYIOT MaKCUMAJIbHYTO
MOIITHOCTH, a Ha R14 u R116 - nyumyro
pPEeHTa0eNBHOCTh.  YCTAHOBIICHO, YTO
OCHOBHBIC MOTEepH JKCEepPruu
COCPEIIOTOYCHBI B KOHJEHCATOpE, YTO
yKa3bIBaeT Ha KJIFOYEBOE HAaIpaBIICHHUE
s ganbHednero mobimenus KITJ
CHCTEMBI.

The study is devoted to optimizing the
regasification circuit of a cryogenic
energy storage system operating on a
Rankine cycle with regeneration. Based
on thermodynamic and exergetic
analysis, the optimal configuration of
the regasification circuit with air as the
working medium has been determined.
The efficiency of the Rankine cycle
with heat recovery, which operates the
regasification circuit, and its economic
profitability have been evaluated. Using
the Pareto analysis method, the most
efficient working media were identified
- methane, R14, R116, with the methane
regasification circuit showing
maximum capacity, and the best
profitability for R14 and R116. It is
established that the main losses of
exergy are concentrated in the capacitor,
which indicates a key direction for
further increasing the efficiency of the
system.

PETA3BUDUKATOP
BO3/IYXA, 111709)
PEHKUHA, DHTPOIINSI,
KILJI, KPUOT'EHHBIN
BAJIJIOH, DKCEPT U

AIR REGASIFIER,
RANKINE CYCLE,
ENTROPY,
EFFICIENCY,
CRYOGENIC
BALLOON, EXERGY

Komnetika J.B. ITorenunansHas
3} PEKTHBHOCTD HCTIOB30BaHUS
COJTHEYHOM SHEPTHH IS KIIMMAaTHISCKIX 1
MOTOJHBIX YCIOBUM I. JIOHELK

Kopeika D.V. Potential effectineness of
solar energy using for Donetsk climate and
weather condition

B pabore mpencraBieHbl pPe3yNbTaThI
aHaITA3EI MTOTCHIATTFHOMN
SGGEKTUBHOCTH  OCHOBHBIX  BHJIOB
COJTHEYHBIX KOJUICKTOPOB JUTS
KIUMAaTHYeCKUX  YCIOBHH  Topoma
Jouenk.  OmpeneneHbl  BETHIHHEI
(haKTHUECKOH COMHEYHON paguanvd u
COTIOCTABIEHBl C  HOPMAaTHBHBIMH
3HAUYCHUSIMH. OnpeneneHsl
(dakTHuecknii K03QOUIHUESHT MTOJIE3HOTO
I[eﬁCTBHSI )41 INOTCHIIMAJIbHAas
IMPOU3BOAUTECIILHOCTD COJIHECYHBIX
KOJUICKTOPOB JUIS  PacCMaTPHUBACMBIX
YCIIOBHH.

This paper provides the results of
potential effectiveness analysis of main
types of solar collectors under the
climate conditions of Donetsk. The
actual values of solar radiation were
determined and compared to normative
values. The coefficient of efficiency and
potential productivity of solar collectors
under the given conditions were also
calculated.

COJIHEYHA S
PAJIUALINS,
COJIHEUHBIN
KOJUIEKTOP,
TEMIIEPATVPA,
KODOOULIUEHT
[TOJIE3HOT'O
JEMCTBUS,
[IPOU3BOJIUTEJIBHOCT
b

SOLAR RADIATION,
SOLAR
COLLECTORS,
TEMPERATURE,
EFFICIENCY
COEFFICIENT,
PRODUCTIVITY




XyppamoB M.T., Hazupos 3.111., IxxypaeBa
H.b. Hccnenosanue MoKasarenen
TOPSYECTH OTIOKCHHH TEXHOIOTHYECKHUX
CTOKOB Ha  TOISIX €CTECTBEHHOMH

¢unprpanun razornepepadaThIBarOLIHX
HIpeANPUATUI
KHurramov  M.G., Nazirov Z.SH.,

Dzhuraeva N.B. Study of hot indicators of
technological water deposits on natural
filtration fields of gas processing
enterprises

B crarbe npencTaBieHbl PE3YNbTATh

HCCIIEIOBAaHUA  TOPIOYMX  CBOMCTB
OTIIOXKEHUH,  00pasylomuxcst  MpH
OUHCTKE  JKOJIOTHUECKH  BPEIHBIX

MPOU3BOJICTBEHHBIX TEXHOJOTHYCCKUX
CTOKOB razonepepadaTbIBAOIINX
MPEANPUSITHIA HAa TOJAX €CTECTBEHHOMN
GUIBTpAIMH, PACTIOIMKSHHBIX BOIH3H
HaceJIeHHBIX MYHKTOB. B pe3ynbrare
MPOLIECCOB VAYIICHHS "
BBILIECJIAYMBAHUS B MEPUOIUYECKOM
JKCIUTyataruu B Tomme 60-80 cm
OTJIATaloTCsl OpraHUYEeCKHE BelecTBa

Pa3IMYHOrO CTPOEHMS, MpPEAETbHBIE
YIJIEBOJIOPOJIEI (C13-C30),
apoMaTHYECKHUe u TOKCHYHbIE
MOJUUKITHYECKIE COE/IUHEHUS.
Ocanxu HAYMHAIOT BBIJICIISITh

HCKpsIIME Tapbl TpHU TeMIeparype
65°C, a cropaloT mpu TeMIeparype

300°C. KomnmuecTso TOPIOYHX
COENUHEHNN 150-170 MI/KT.
Nupukaropsl OTIOXKEHUH Ha  JHE

(GUIBTPOBAIBHBIX ILIOIIAIOK TIOMOTAlOT
MPEAOTBPATUTh ONACHBIE TEXHOTCHHbIC
MOXKaphbl.

The article presents the results of a study
of the flammable properties of deposits
formed during the purification of
environmentally harmful industrial
wastewater from gas processing plants
in natural filtration fields located near
populated areas. As a result of the
processes of suffocation and leaching
during periodic operation, organic
substances of various structures,
saturated hydrocarbons (C13-C30),
aromatic and  toxic  polycyclic
compounds are deposited in a thickness
of 60-80 cm. Precipitates begin to emit
sparkling vapors at a temperature of
65°C and burn at a temperature of
300°C. The amount of flammable
compounds is  150-170 mg/kg.
Indicators of sediments at the bottom of
filter platforms help prevent dangerous
man-made fires.
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